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VOLUME 1 - Tabs 1-2
COMMISSION ORDER AND NOTICE OF INQUIRY
Dec. 4, ) . .
1 1-160 2019 FCC Resolution of Notice of Inquiry Order
161- Mar.
2 363 29, FCC Notice of Inquiry
2013
VOLUME 2 -Tabs 3 -7 Part 1
COMMENTS AND OTHER FILINGS
364- | Sep. 3 CTIA-The FCC; Comments of the CTIA - The
3 P- 2> | Wireless Wireless Association, ET Docket No.
428 12013 .
Association 13-84
429- | Nov 13 CTIA-The FCC; Reply Comments of the CTIA -
4 4 67- ) 8) lv 3 > | Wireless The Wireless Association, ET Docket
Association No. 13-84
5 468- |Sep. 3, ﬁgﬁ:llfac turers FCC; Mobile Manufacturers Forum
572 12013 Comments, ET Docket No. 13-84
Forum
573- | Nov. 18 Mobile FCC; Mobile Manufacturers Forum
6 | Manufacturers | Reply Comments, ET Docket No. 13-
588 12013
Forum 84
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Toel M Research Compilation; Abstracts of
7 Part | 589- |Sep. 16, Mosko;zvi tz over 2,100 studies published between
1 764 2019 1990 - 2017; Prof. Henry Lai. (Tab 7
PhD
Part 1)
VOLUME 3 —Tab 7 Part 2
Joel M Research Compilation; Abstracts of
7 Part | 765- |Sep. 16, Mosko;zvi tz over 2,100 studies published between
2 1164 |2019 1990 - 2017; Prof. Henry Lai.(Tab 7
PhD
Part 2)
VOLUME 4 —Tab 7 Part 3
Joel M Research Compilation; Abstracts of
7 Part | 1165- | Sep. 16, Mosko;zvi tz over 2,100 studies published between
3 1564 |2019 1990 - 2017; Prof. Henry Lai.(Tab 7
PhD
Part 3)
VOLUME 5 — Tabs 7 Part 4 — 8 Part 1
Joel M Research Compilation; Abstracts of
7 Part | 1565- | Sep. 16, Mosko;zvi tz over 2,100 studies published between
4 1602 |2019 1990 - 2017; Prof. Henry Lai.(Tab 7
PhD
Part 4)
Joel M Research Compilation; Abstracts of
8 Part | 1603- | Sep. 13, Mosko;zvi tz Over 600 Studies Published Between
1 1964 12019 PhD August 2016- August 2019, Dr. Joel
Moskowitz; 2019 (Tab 8 Part 1)
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Research Compilation; Abstracts of

Technology

8 Part | 1965- | Sep. 13, ﬁi}(\g ;Ni tz Over 600 Studies Published Between
2 2130 2019 PhD August 2016- August 2019, Dr. Joel
Moskowitz; 2019 (Tab 8 Part 2)
2131- | Sep. 28, | Gary C. Research Compllatlon; Abstracts qf
9 2142 | 2016 Vesperman 15 New Studies, Dr. Joel Moskowitz
P PhD, 2016
10 2143- | Jul. 7, Environmental | Research Compilation; Studies and
2378 (2016 Health Trust Documents; City of Pinole, CA
VOLUME 7 — Tabs 11 — 13 Part 1
2379- [Jul. 7, Environmental Us I.Exposur'es Limits - A History of
11 2389 |2016 Health Trust Their Creation, Comments and
Explanations; Eng. Lloyd Morgan
Biosystem & Ecosystem; Birds, Bees
2390- | Aug. 26, | Heidi M. 'fmd Mankmd:, Destroying Natqre by
12 2439 12016 I umpkin Electrosmog’: Effects of Mobile
ump Radio and Wireless Communication.
Dr. Ulrich Warnke, Ph.D., 2007
13 | 2440- |7ul 13, Parents for Cagc§r; IARC Monograph: Non-
part 11 2778 12016 Safe Ionizing Radiation Part 2: RF EMFs,
Technology 2013 (Tab 13 Part 1)
VOLUME 8 — Tabs 13 Part 2 - 23
13| 2779- |Jul. 13, gazms for Icar?c.e“ IQIEC ?/Ionlfgrtaghg‘g;ﬂ:
part 2 | 2920 12016 a onizing Radiation Part 2: s,

2013 (Tab 13 Part 2)
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2921-
2927

Nov. 18,
2013

Kevin Mottus

Cancer; IARC Press Release: IARC
Classifies RF EMFs As Possibly
Carcinogenic to Humans, 2011

15

2928-
3002

Jul. 11,
2016

Environmental
Health Trust

NTP; Report of Partial Findings from
the National Toxicology Program
Carcinogenesis Studies of Cell Phone
Radiofrequency Radiation in Hsd:
Sprague Dawley® SD rats (Whole
Body Exposures); Draft 5-19-2016

16

3003-
3009

Oct. 1,
2018

Environmental
Health Trust

NTP; Commentary on the utility of
the National Toxicology Program
study on cell phone radiofrequency
radiation data for assessing human
health risks despite unfounded
criticisms aimed at minimizing the
findings of adverse health effects.
Environmental Research. Dr. Ron
Melnick; 2019

17

3010-
3036

Apr. 16,
2018

Theodora
Scarato

NTP; Dr. Hardell and Dr. Carlsberg
letter to the NTP, NIH, DHHS, NTP
Technical Report On The Toxicology

And Carcinogenesis Studies; Mar. 12,
2018

18

3037-
3048

Oct. 1,
2018

Environmental
Health Trust

Cancer-NTP; Cancer epidemiology
update, following the 2011 IARC
evaluation of radiofrequency
electromagnetic fields; (Miller et al);
2018

19

3049-
3055

Oct. 18,
2018

Joel M.
Moskowitz,
Ph.D.

Cancer-NTP; The Significance of
Primary Tumors in the NTP Study of
Chronic Rat Exposure to Cell Phone
Radiation. IEEE Microwave
Magazine. Prof. James C. Lin; 2019
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20 3056- 1 Aug. 27, and David O. | Biolnitiative Comments
3065 [2013
Carpenter
3066- | Nov. 18, : e e :
21 3080 2013 Kevin Mottus | Biolnitiative; 2012 Conclusions
Biolnitiative; Section 24: Key
22 33018216_ 12\1(;) 1V 3 18, Kevin Mottus | Scientific Evidence and Public Health
Policy Recommendations; 2012
73 3127- [Jul. 11, [ Cecelia Biolnitiative; Section 1: Summary for
3146 |2016 Doucette the Public (2014 Supplement)
VOLUME 9 - Tabs 24-27
Biolnitiative-Modulation; Section 15:
Evidence for Disruption by
3147- | Sep. 30, | Catherine | Modulation Role of Physical and
24 . Biological Variables in Bioeffects of
3218 2016 Kleiber :
Non-Thermal Microwaves for
Reproducibility, Cancer Risk and
Safety Standards, (2012 Supplement)
Biolnitiative; Section 20, Findings in
3219- | Sen. 3 Autism, Consistent with
25 3319 |2 011) 3 > | Kevin Mottus | Electromagnetic Fields (EMF) and
Radiofrequency Radiation (RFR);
2012
3320- |Sep. 16 Joel ' Blolmtla}tlve—Neurologlcal; Percept
26 3321 12019 Moskowitz Comparison, Effect vs No Effect in
PhD. Neurological Effect Studies; 2019
3322 | Sep. 16, Joel ' B1OInlthtlve-Neurologlcal; .Research
27 3559 12019 Moskowitz Summaries, RFR Neurological
PhD. Effects (Section §), 2007-2017; 2017

-Vi-

Page 6 of 487




USCA Case #20-1025

Document #1869762

Filed: 11/04/2020

INDEX TO DEFERRED APPENDIX

VOLUME 10 — Tabs 28-41

Biolnitiative-Mechanisms of Harm;

3560- | Sen. 16 Joel M. Percent Comparison Showing Effect
28 3561 |2 OII) 9 > | Moskowitz vs No Effect, DNA (Comet Assay),
PhD. 2017 and Free Radical (Oxidative
Stress), 2019
3562- | Sen. 16 Joel M. Biolnitiative-Mechanisms of Harm;
29 3602 |2 Oli)9 > | Moskowitz Research Summaries, DNA (Comet
PhD. Assay) Studies; 76 Studies, 2017
Joel M Biolnitiative-Mechanisms of Harm;
30 3603- | Sep. 16, Mosko;zvi tz Research Summaries, Free Radicals
3721 |2019 PhD (Oxidative Stress Effects), 225
' studies, 2019
Biolnitiative Working Group;
3799- | Aor. 11. | Cindv Sace Preliminary Opinion on Potential
31 pr. 4, Y Sags, Health Effects of Exposure to
3749 2014 MA -
Electromagnetic Fields
(EMF); 2014
Bioinitiative Biolnitiative Working Group;
37 3750- | Sep. 16, Workin Consistent Failure to Identify the
3755 2019 G & Potential for Health Effects (Exhibit
foup A); 2014
Biointiative Biolnitiative Working Group;
33 3756- | Sep. 14, Workin Reference List for Important Fertility
3766 |2019 & and Reproduction Papers (Exhibit C);
Group
2014
Biolnitiative Working Group;
3767- |Apr. 14, | .. Mitochondrial Dysfunction and
34 3771 2019 Cindy Sage Disruption of Electrophysiology

(Exhibit G); 2014
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Biolnitiative Working Group;
Epidemiological Studies, RF fields
epidemiology, Comments by Drs.

35 33’,777729- 2Aé) lr 9 14, g/[lgdy Sage, Lennart Hardell, Fredrik Soderqvist
PhD. and Michael Carlberg, MSc.
Section 3.5.1.1 Epidemiological
Studies (Exhibit B); 2014
Biolnitiative Working Group; An
3780- | Apr 11, | Cindy Sage, Updgte on the Genetic Effe(;ts qf
36 3874 12014 MA Nonionizing Electromagnetic Fields
by Prof. Henry Lai PhD; (Exhibit E);
2014
Biolnitiative Working Group; An
3875- | Apr. 11, | Cindy Sage, Updgte on Physical and Biological
37 3396 12014 MA Variables, Cancer and Safety
Standards by Prof. Igor Belyaev Dr.
Sc., (Exhibit F); 2014
Biolnitiative Co-Editor; Human
33 3897- | Sep. 30, Maria Powell Health Effects of EMFs: The Cost of
3904 2016 Doing Nothing. IOPScience. (Prof.
David Carpenter MD.); 2010
3905- | Sep. 28, . Biolnitiative Author; Statement of
391 3919 [2016 | MeVinMOUUS b Martin Blank PhD., PhD.; 2016
Biolnitiative Authors; Prof. Lennart
40 3920- | Aug 27, | Sage Hardell | Hardell MD. PhD., Prof. Martha
3945 12013 Herbert Herbert MD. PhD. and Cindy Sage
Comments
41 3946- | Aug. 26, Ee Biiﬂz Biolnitiatiive Author; Prof. Henry Lai
3984 {2013 Vi PhD, and Blake Levitt Comments

Henry Lai
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3985- | Sep. 3, Dr. Paul Dart MD. (Petitioner)
42 4072 12013 Paul Dart MD Comments
The Biological Effects of Weak
43 4073- |Feb. 4, | Dr. Andrew Electromagnetic Fields, Problems and
4102 (2013 Goldsworthy | Solutions, Prof. Andrew Goldsworthy;
2012
4 | 4103- [Sep.4. |Richard Erfl%hfd le“eltz(igoénmemsé R
4106 12013 Meltzer adio rrequency XPOSULE:
Cautionary Tale
45 4107- | Feb. 6, | Donald R. Dr. Donald R. Maisch PhD.
4112 (2013 Maisch Comments
Biological Effects from RF Radiation
at Low-Intensity Exposure, based on
46 4113- | Nov. 18, | Catherine the Biolnitiative 2012 Report, and the
4129 (2013 Kleiber Implications for Smart Meters and
Smart Appliances; Dr. Ron M.
Powell, PhD.; 2013
47 4130- | Aug. 20, | Lawrence Eng. Lawrence James Gust
4137 12013 James Gust Comments
4138- | Feb. 25, | Michael .
48 4146 12013 Schwaehe Eng. Michael Schwaebe Comments
49 4147- | Mar. 18, E;lgrlg;lmemal Organizations; Environmental
4178 12015 & Working Group Reply Comments
Group
4179- | Nov. 18, | +- )
50 4195 [2013 Nina Beety Nina Beety Comments
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51

4196-
4206

Sep. 16,
2019

Joel
Moskowitz
PhD.

Organizations; EMF Scientist Appeal,
International Scientists’ Appeal to the
United Nations; 2015

52

4207-
4217

Apr. 5,
2018

NancyD

Organizations; 5G Appeal, Scientist
Appeal to the EU, Scientists Warn of
Potential Serious Health Effects of
5G; 2017

53

4218-
4240

Jun. 7,
2017

Environmental

Health Trust

Organizations; Medical Doctors and
Public Health Organizations:
Consensus Statements and Doctors’

Recommendations on Cell
Phones/Wireless; 2017

54

4241-
4244

Sep. 27,
2016

Kevin Mottus

Organizations; Council of Europe,
Résolution 1815, The Potential
Dangers of Electromagnetic Fields
and Their Effect on the Environment;
2011

55

4245-
4257

Feb. 5,
2013

Gilda Oman

Organizations; Council of Europe,
Parliamentary Assembly Report: The
potential dangers of electromagnetic
fields and their effect on the
environment; 2011

56

4258-
4293

Jul. 11,
2016

Environmental

Health Trust

Organizations - Radiation Sickness;
European Academy for
Environmental Medicine,
EUROPAEM EMF Guideline 2015
for the prevention, diagnosis and
treatment of EMF-related health
problems and illnesses; 2015
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57

4294-
4305

Feb. 5,
2013

David Mark
Morrison

Organizations; Scientific Panel on
Electromagnetic Field Health Risks:
Consensus Points, Recommendations,
and Rationales, Scientific Meeting:
Seletun, Norway. Reviews on
Environmental Health; (Fragopoulou,
Grigoriev et al); 2010

58

4306-
4361

Aug. 30,
2013

EMF Safety
Network

Organizations; EMF Safety Network
Comments

59

4362-
4374

Jul 7.
2016

Environmental
Health Trust

Organizations - Russian Government;
Electromagnetic Fields From Mobile
Phones: Health Effect On Children
And Teenagers | Resolution Of
Russian National Committee On
Nonionizing Radiation Protection |
April 2011, Moscow

VOLUME 12 — Tabs 60 — 68 Part 1

60

4375-
4482

Jul 7,
2016

Environmental
Health Trust

Organizations - Cyprus Government;
Neurological and behavior effects of
Non-lonizing Radiation emitted from
mobile devices on children: Steps to
be taken ASAP for the protection of
children and future generations.
Presentation Slides; 2016

61

4483-
4531

Nov. 18,
2013

Kevin Mottus

Organizations; Austrian Medical
Association, Environmental Medicine
Evaluation of Electromagnetic Fields;
Dr. Jerd Oberfeld MD.; 2007

62

4532-
4534

Jul. 11,
2016

Environmental
Health Trust

Organizations; The American
Academy of Pediatrics, Letter to the
FCC; 2013
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Organizations; California Medical
4535- | Sep. 29, . Association, House of Delegates
63 4540 [2016 Kevin Mottus Resolution Wireless Standards
(Resolution 107 - 14); 2014
Grassroots
Egzlcr;:il(r)?lental Organizations; American Academy of
64 4541- | Sep. 3, Inc. o/b/o ’ Environmental Medicine, Letter to
4543 (2013 s the Federal Communications
American ..
Commission; 2013
Academy of
Environmental
Organizations - Radiation Sickness;
Austrian Medical Association,
4544- | Sep. 29, . Guidelines for the Diagnosis and
65 4561 |[2016 Kevin Mottus Treatment of EMF Related Health
Problems and Illnesses (EMF
Syndrome); 2011
Organizations; International
Association of Fire Fighters, Position
on the Health Effects from Radio
4562- | Sep. 28, : : o
66 4590 |2016 Kevin Mottus | Frequency/Microwave Radiation in
Fire Department Facilities from Base
Stations for Antennas and Towers;
2004
4591- | Sep. 28, . Organizations; Cities of Boston and
67 4599 |[2016 Kevin Mottus Philadelphia Reply Comments
Environmental Organizations; Appeal to the FCC
68 | 4600- | Sep. 3, Workin Signed by 26,000 People and
Part 1| 4800 |2013 Grou & Organized by the Environmental
P Working Group, 2013 (Tab 68 Part 1)

-X11-
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VOLUME 13 — Tabs 68 Part 2 - 76
Environmental Organizations; Appeal to the FCC
68 | 4801- | Sep. 3, Workin Signed by 26,000 People and
Part2 | 5171 2013 Grou & Organized by the Environmental
P Working Group, 2013 (Tab 68 Part 2)
5172- | Aug. 25, . Organizations; Freiburger Appeal -
69 5186 2016 Kevin Mottus Doctors Appeal; 2002
Grassroots Organizations; Benevento Resolution,
70 5187- | Sep. 3, | Environmental | The International Commission for
5191 |2013 Education, Electromagnetic Safety (ICEMS),
Inc. 2006
71 5192- [Jul. 18, [ Environmental | Organizations; The Porto Alegre
5197 2016 Health Trust | Resolution; 2009
5198- | Feb. 6 Organizations; Kaiser Permanente,
72 ~ | Kevin Mottus | Letter from Dr. De-Kun Li, Division
5204 (2013
of Research
73 5205- | Sep. 3, ﬁgslzrcﬁi?on Organizations; American Association
5210 [2013 : for Justice, Comments
For Justice
5211- |Feb. 6, | Jonathan Organizations; Maryland Smart Meter
74 5719 [2013 Libber Awareness, Comments (filed by
Jonathan Libber)
75 5220- |Feb. 6, |Electromagnetic| Organizations; Electromagnetic
5228 2013 Safety Alliance | Safety Alliance, Comments

-X111-
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76

5229-
5241

Sep. 29,
2016

Ed Friedman

Organizations; Wildlife and Habitat
Conservation Solutions; What We
Know, Can Infer, and Don’t Yet
Know about Impacts from Thermal
and Non-thermal Non-ionizing
Radiation to Birds and Other
Wildlife. Dr. Albert M. Manville,
PhD.; 2016

VOLUME 14 — Tabs 77-96

77

5242-
5258

Sep. 30,
2016

Catherine
Kleiber

Mechanisms of Harm; Meta-Analysis,
Oxidative mechanisms of biological
activity of low-intensity
radiofrequency radiation.
Electromagn Biol Med (Yakymenko
et al).; 2016

78

5259-
5269

Sep 3,
2013

Monnie
Ramsell

Mechanisms of Harm; Blood Brain
Barrier; Increased Blood—Brain
Barrier Permeability in Mammalian
Brain 7 Days after Exposure to the
Radiation from a GSM-900 Mobile
Phone. Pathophysiology (Nittby,
Salford et al); 2009

79

5270-
5286

Sep. 3,
2013

Paul Dart MD.

Mechanisms of Harm; DNA Damage;
Microwave RF Interacts with
Molecular Structures; Dr. Paul Dart
MD.; 2013

80

5287-
5303

Sep. 3,
2013

The EMR
Policy
Institute

Medical Treatments & Modulation;
Treatment of advanced hepatocellular
carcinoma with very low levels of
amplitude-modulated electromagnetic

fields. British Journal of Cancer.
(Costa et al); 2011
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81

5304-
5306

Sep. 3,
2013

The EMR
Policy
Institute

Medical Treatments & Modulation;
Treating cancer with amplitude-
modulated electromagnetic fields: a
potential paradigm shift, again?
British Journal of Cancer. (Dr. Carl
Blackman); 2012

82

5307-
5309

Feb. 8,
2013

Alan Frey

Modulation; Dr. Alan Frey PhD.,
Comments, Feb. 7, 2013

83

5310-
5319

Jul. 11,
2016

Environmental
Health Trust

Modulation; Real Versus Simulated
Mobile Phone Exposures in
Experimental Studies. Biomed Res
Int. (Prof. Panagopoulos et al); 2015

84

5320-
5368

Sep. 16,
2019

Joel M.
Moskowitz,
PhD

Neurological; Book Chapter, A
Summary of Recent Literature (2007-
2017) on Neurological Effects of
Radiofrequency Radiation, Prof. Lai;
2018 Referenced 122 Studies.

85

5369-
5412

Sep. 28,
2016

Kevin Mottus

Neurological - Report; Evidence of
Neurological effects of
Electromagnetic Radiation:
Implications for degenerative disease
and brain tumour from residential,
occupational, cell site and cell phone
exposures. Prof. Neil Cherry; 225
scientific references. 2002

86

5413-
5415

Sep 3,
2013

Kevin Mottus

Neurological; The effects of mobile-
phone electromagnetic fields on brain
electrical activity: a critical analysis
of the literature. Electromagn Biol
Med. (Marino et al) (Abstract); 2009
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Autism and EMF? Plausibility of a
5416- | Nov. 18, : pathophysiological link.
87 5435 12013 Kevin Mottus Pathophysiology, Part I. (Herbert et
al); 2013
Autism and EMF? Plausibility of a
5436- | Nov. 18, . pathophysiological link.
88 5460 |2013 Kevin Mottus Pathophysiology, Part II. (Herbert et
al); 2013
Fertility; Research Abstracts, List of
References Reporting Fertility and/or
5461- | Sep. 3, : Reproduction Effects from
89 5486 2013 Kevin Mottus Electromagnetic Fields and/or
Radiofrequency Radiation (66
references)
5437- | Sen. 3 Fertility; Effects of Microwave RF
90 5499 2011) 3 > | Paul Dart MD | Exposure on Fertility, Dr. Paul Dart
MD. (Petitioner); 2013
Hormonal; RF and Hormones,
5500- | Sep. 3, : : :
91 5506 |2013 Paul Dart MD | Alterations in Hormone Physiology;
Dr. Paul Dart MD. (Petitioner); 2013
Prenatal & Children; Fetal
Radiofrequency Radiation Exposure
5507- | Feb. 7, o From 800-1900 Mhz-Rated Cellular
92 5514 12013 Toni Stein Telephones Affects
Neurodevelopment and Behavior in
Mice. Scientific Reports. (Aldad,
Taylor et al); 2012
5515- | Jul. 7, Environmental Prenatal & Children; Eetal Exposures
93 5518 2016 Health Trust and Cell Phones. Studies List. Prof.
Hugh Taylor MD.; 2015

-XVI-

Page 16 of 487




USCA Case #20-1025

Document #1869762
INDEX TO DEFERRED APPENDIX

Filed: 11/04/2020

Page 17 of 487

Prenatal and Children; Fetal Cell
Phone Exposure: How Experimental
5519- | Jul. 13 Parents for Studies Guide Clinical Practice, Hugh
94 5553 20i6 > | Safe S. Taylor MD. PhD., Chair of
Technology Obstetrics, Gynecology and
Reproductive Sciences, Yale School
of Medicine
95 5554- | Sep. 3, |Dr. Suleyman | Prenatal & Children; Dr. Suleyman
5559 12013 Kaplan Kaplan Comments
Prenatal & Children; Amended
Declaration of Dr. David O.
5560- | Nov. 18, . Carpenter MD. (Dec. 20, 2011);
96 5614 2013 Kevin Mottus Morrison et al v. Portland Schools,
No. 3:11-cv-00739-MO (U.S.D.C.
Oregon, Portland Div.)
VOLUME 15 - Tabs 97-101
5615- | Sep. 28, . Prenatal & Children; Doctors and
7 5712 2016 Kevin Mottus Scientists Letters on Wi-Fi in Schools
5713- |Jul. 11, | Environmental Dr. Devra Davis PhD., President of
98 Environmental Health Trust
5895 12017 Health Trust ...
(Petitioner) Comments
: Children; Letter to Montgomery
99 55899963- ;%?'77’ gnviiﬁr}rmenttal County Schools, Prof. Martha Herbert
catt MUt I MD., PhD; 2015
Neurological - Children; A
Prospective Cohort Study of
5994- [ Apr. 29, | Environmental Adolesgepts Memp ry Performance
100 6007 |2019 Health Trust and Individual Brain Dose of
Microwave Radiation from Wireless
Communication. Environ Health
Perspect. (Foerster et al); 2018
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Prenatal & Children; Cell phone use
6008- | Sep. 28, . and behavioral problems in young
011 6014 [2016 | KevInMottus | 44 dren. J Epidemiol Community
Health. (Divan et al); 2012
VOLUME 16 - Tabs 102-126
6015- [Jul. 7, Environmental Pre.:n.atal & Chl!dren; Cell Phones &
102 6026 12016 Health Trust WiFi — Are Children, Fetuses and
Fertility at Risk?”’; 2013
6027- | ul. 7, Environmental Prenatal &.Chﬂdren; Safe. Schools
103 6060 |2016 Health Trust 2012, Medical and Scientific Experts
Call for Safe Technologies in Schools
Prenatal & Children - Stem Cells;
Microwaves from Mobile Phones
Inhibit 53BP1 Focus Formation in
6061- | Sep. 3, . Human Stem Cells More Strongly
1041 6067 |2013 | Kevin MOUUS | 1o in Differentiated Cells: Possible
Mechanistic Link to Cancer Risk.
Environmental Health Perspectives
(Markova, Belyaev et al); 2010
6068- | Sep. 26, . Radiation Sickness - Children,;
105 6069 [2016 Angela Tsaing Angela Tsiang Comments
106 6070- |Mar. 5, | Abigail Radiation Sickness - Children;
6071 2013 DeSesa Abigail DeSesa Comments
Cell Towers - Research Abstract
6072- | Sep. 28, : Compilation; 78 Studies Showing
107 6111 |2016 Kevin Mottus Health Effects from Cell Tower
Radio Frequency Radiation; 2016
6112- | Sen. 3 Cell Towers; Consequences of
108 6122 |2 0133 > | Paul Dart MD | Chronic Microwave RF Exposure, Dr.
Paul Dart MD. (Petitioner)

-XVlii-
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Cell Towers - Cancer; Meta-Analysis,
Long-Term Exposure To Microwave
6123- |Jul. 11, | Environmental | Radiation Provokes Cancer Growth:
6132 |2016 Health Trust | Evidences From Radars And Mobile
Communication Systems.
(Yakymenko et al); 2011

109

Cell Towers - Neurological; Changes
of Clinically Important
Neurotransmitters under the Influence
of Modulated RF Fields, A Long-term
Study under Real-life Conditions;
Umwelt-Medizin-Gesellschaft;
(Buchner & Eger); 2011

6133- | Sep. 3, | Monnie

110 6148 2013 Ramsell

Cell Towers - DNA; Impact of
radiofrequency radiation on DNA
damage and antioxidants in peripheral
6148- | Dec. 10, | Environmental | blood lymphocytes of humans

6160 |2018 Health Trust | residing in the vicinity of mobile
phone base stations. Electromagnetic
Biology and Medicine. (Zothansiama
et al); 2017

111

Cell Towers - Cancer; Environmental
radiofrequency radiation at the
Jarntorget Square in Stockholm Old
Town, Sweden in May, 2018
compared with results on brain and
heart tumour risks in rats exposed to
1.8 GHz base station environmental
emissions, World Academy of
Sciences Journal. (Hardell et al); 2018

6161- | Dec. 10, | Environmental

12 6169 |2018 Health Trust
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113

6170-
6258

Sep. 30,
2016

Catherine
Kleiber

Cell Towers; Indian Government,
Ministry of Environment and Forest,
Report on Possible Impacts of
Communication Towers on Wildlife
Including Birds and Bees. 919 studies
reviewed; 2011

114

6259-
6260

Sep. 3,
2013

Kevin Mottus

Cell Towers; Epidemiological
evidence for a health risk from mobile
phone base stations, Int J Occup
Environ Health. (Hardell et al); 2010

115

6261-
6289

Sep. 16,
2019

Joel
Moskowitz,
PhD

Cell Towers; Biological Effects From
Exposure to Electromagnetic
Radiation Emitted By Cell Tower
Base Stations and Other Antenna
Arrays. Environ. Rev. (Lai & Levitt);
2010

116

6290-
6301

Jul. 11,
2016

Environmental
Health Trust

Cell Towers; Research Summaries of
Cell Tower Radiation Studies

117

6302-
6311

Sep. 30,
2016

Catherine
Kleiber

Cell Towers-Wildlife;
Electromagnetic Pollution From
Phone Masts. Effects on Wildlife;
Pathophysiology. (Dr. Alfonso
Balmori); 2009

118

6312-
6324

Jul. 18,
2106

Environmental
Health Trust

Cell Towers - Wildlife; Testimony of
Dr. Albert M. Manville, II, PhD.,
C.W.B, Before the City of Eugene
City Planning Department in
Opposition to AT&T/Crossfire’s
Application for a “Stealth” Cellular
Communications Tower; May 6, 2015
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6325-
6341

Sep. 30,
2016

Catherine
Kleiber

Cell Towers - Plants; Radiofrequency
Radiation Injures Trees Around
Mobile Phone Base Stations. Science
of the Total Environment.

(Waldmann-Selsam et al); 2016

120

6342-
6349

Apr. 8,
2014

M.K. Hickcox

Biosystem & Ecosystem; The
Dangers of Electromagnetic Smog,
Prof. Andrew Goldsworthy, PhD.;
2007

121

6350-
6366

Sep. 3,
2013

The EMR
Policy
Institute

Biosystem and Ecosystem; Impacts of
radio-frequency electromagnetic field
(RF-EMF) from cell phone towers
and wireless devices on biosystem
and ecosystem — a review. Biology
and Medicine (Sivani et al.); 2012

122

6367-
6379

Oct. 1,
2018

Environmental
Health Trust

5@G; 5G wireless telecommunications
expansion: Public health and
environmental implications,
Environmental Research. (Dr. Cindy
Russell MD.); 2018

123

6380-
6383

Oct. 18,
2019

Joel M.
Moskowitz
PhD

5G; We Have No Reason to Believe
5@G is Safe, Dr. Joel Moskowitz PhD.,
Scientific American; 2019

124

6384-
6392

Jul. 11,
2017

Environmental
Health Trust

5G - Millimeter Waves; Nonthermal
Effects of Extremely High-Frequency
Microwaves on Chromatin
Conformation in Cells in vitro—
Dependence on Physical,

Physiological, and Genetic Factors.
IEEExPIore. (Belyaev et al); 2000
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5G; What You Need To Know About
125 6393- [Oct. 1, | Environmental | 5G Wireless And “Small” Cells Top
6408 2018 Health Trust | 20 Facts About 5G; Environmental
Health Trust
5G; Millimeter-Wave Cellular
126 662%%_ ;%?’513’ NYU Wireless | Wireless Networks: Potentials and
Challenges, IEEE; (2014)
VOLUME 17 — Tabs 127 — 142 Part 1
6430- | Jul. 13 5G; FCC Chairman Tom Wheeler
127 6436 21(1)1 6 > | Priscilla King | ‘The Future of Wireless: A Vision for
U.S. Leadership in a 5G World’; 2016
5G; Letter to House Subcommittee on
6437- | Jul. 14, : ..
128 Angela Tsaing | Communications and Technology;
6447 2016 :
Angela Tsiang; 2016
129 6448- | Jan. 8, LeRoy 5G; Ask Congress to Vote No, We
6453 2019 Swicegood Are The Evidence Fact Sheet; 2016
Parents For 5G; 5G Spectrum Frontiers -The Next
130 6454- (Jul. 13, Safe Great Unknown Experiment On Our
6510 |2016 Tzchnolo Children, Compilation of Letters to
&Y Congress; 2016
131 6511- | Apr. 16, | Theodora 5G;What You Need To Know About
6513 2018 Scarato 5G Wireless and “Small” Cells
6514- | Sep. 28. . Wi-Fi; 136 Smc}leg ShoWlng Health
132 Kevin Mottus | Effects from Wi-Fi Radio Frequency
6587 2016 .
Radiation
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6588-
6603

Jul. 13,
2016

Parents For
Safe
Technology

Wi-Fi; 2.45-GHz Microwave
Irradiation Adversely Affects
Reproductive Function in Male
Mouse, Mus Musculus by Inducing
Oxidative and Nitrosative Stress. Free
Radical Research (Shahin et al); 2014

134

6604-
6611

Jul. 7,
2016

Environmental
Health Trust

Wi-Fi - Fertility;
Immunohistopathologic
demonstration of deleterious effects
on growing rat testes of
radiofrequency waves emitted from
conventional Wi-Fi devices. Journal
of Pediatric Neurology. (Atasoy et
al); 2013

135

6612-
6620

Apr. 8,
2014

MK Hickox

Smart Meters: Correcting the Gross
Misinformation, Letter by 54
Scientists and MDs; 2012

136

6621-
6622

Nov. 18,
2013

Catherine
Kleiber

Smart Meters - Radiation Sickness;
American Academy of Environmental
Medicine, Smart Meter Case Series;
2013

137

6623-
6692

Sep. 3,
2013

Rachel Cooper

Smart Meters; Assessment of
Radiofrequency Microwave Radiation
Emissions from Smart Meters; Sage
Associates, Environmental
Consultants; 2011

138

6693-
6699

Jul. 7,
2016

Environmental
Health Trust

Smart Meters; FCC Maximum
Permissible Exposure Limits for
Electromagnetic Radiation, as
Applicable to Smart Meters. Dr. Ron
Powell PhD.; 2013
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Smart Meters - Radiation Sickness;
139 6700- |Jul. 7, Environmental | Symptoms after Exposure to Smart
6705 2016 Health Trust | Meter Radiation. Dr. Ron Powell
PhD.; 2015
6706- | Sep. 3, : .
140 6735 |2013 Kit Weaver Kit Weaver, Comments
6736- | Feb. 6, Organizations - Radiation Sickness;
P 6740|2013 |JoshuaHart o o g martMeters, Comments
Cell Phones; Research Abstracts of
142 | 6741- | Sep. 28, . Over 700 Studies Showing Health
Part 1| 6350 12016 Kevin Mottus | Effects from Cell Phone Radio
Frequency Radiation; Prof. Henri Lai
(Tab 142 Part 1)
VOLUME 18 — Tabs 142 Part 2 - 153
Cell Phones; Research Abstracts of
142 | 6851- | Sep. 28, ' Over 700 Studies Showing Health
part 2 | 7088 |2016 Kevin Mottus | Effects from Cell Phone Radio
Frequency Radiation; Prof. Henri Lai
(Tab 142 Part 2)
Cancer - Brain Tumors; Using the
Hill viewpoints from 1965 for
evaluating strengths of evidence of
143 77%%99- 5811) '628’ Kevin Mottus | the risk for brain tumors associated
with the use of mobile and cordless
phones. Rev Environ Health. (Hardell
and Caarlsberg); 2013
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144

7100-
7121

Nov. 18,
2013

Kevin Mottus

Cancer-Brain Tumors; Mobile phone
use and brain tumour risk: early
warnings, early actions? (Gee,
Hardell Carlsberg) (Chapter 21 of
Report: “Late lessons from early
warnings: science, precaution”); 2013

145

7122-
7134

Sep. 12,
2019

Environmental
Health Trust

Cell Phones; Real-world cell phone
radiofrequency electromagnetic field
exposures. Environmental Research.
(Wall et al); 2019

146

7135-
7142

Nov. 18,
2013

Kevin Mottus

Cancer -Brain Tumors; Meta-analysis
of long-term mobile phone use and
the association with brain tumours,
Prof. Lennart Hardell MD. PhD. 2008

147

7143-
7156

Jul. 11,
2016

Environmental
Health Trust

Cancer - Brain Tumors; Case-control
study of the association between
malignant brain tumours diagnosed
between 2007 and 2009 and mobile
and cordless phone use. International
Journal of Oncology.(Hardell et al);
2013

148

7157-
7183

Nov. 18,
2013

Kevin Mottus

Cancer - Brain Tumors; Use of
mobile phones and cordless phones is
associated with increased

risk for glioma and acoustic neuroma.
Pathophysiology. (Hardell et al);
2012
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Cancer - Brain Tumors; Pooled
Analysis of Two Swedish Case-
Control Studies on the Use of Mobile
7184- | Sep. 28, Kevin Mottus and Cordless Telephones and the Risk
7193 2016 of Brain Tumours Diagnosed During
1997-2003.International Journal of
Occupational Safety and Ergonomics
(Mild, Hardell, Carlsberg); 2007

149

Thermal and non-thermal health
effects of low intensity non-ionizing
radiation: An international
perspective. Environmental Pollution.
(Belpomme et al); 2018

7194- | Dec. 10, | Environmental

150 7210 (2018 Health Trust

Cancer - Brain Tumors; Mobile
phones, cordless phones and the risk
Kevin Mottus | for brain tumours. International
Journal of Oncology (Prof. Lennart
Hardell MD., PhD.); 2009

7211- | Sep. 28,

151 7224 12016

Cancer - Cell Phones; Cell Phones
Paul Dart MD | and Risk of Brain Tumor, Dr. Paul
Dart MD. (Petitioner); 2013

7225- | Sep. 3,

152 7251 12013

7252- |Jan 31, | Julian

1331 7255 {2019 | Gehman

Jullian Gehman Esq. Comments

VOLUME 19 — Tabs 154-168

Joel M Dr. Joel Moskowitz PhD. Reply
7256- [Nov. 5, Mosko;zvi tz Comments, Why the FCC Must
7371 2013 Strengthen Radiofrequency Radiation
Ph.D. ..o
Limits in the U.S.

154
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155

7372-
7414

Jun. 17,
2014

Environmental
Working
Group

Cancer - Children; Cell Phone
Radiation: Science Review on Cancer
Risks and Children’s Health;
Environmental Working Group, 2009

156

7415-
7417

Sep. 30,
2016

Kevin Mottus

Cell Phones - Plants; Review: Weak
Radiofrequency Radiation Exposure
From Mobile Phone

Radiation on Plants. Electromagnetic
Biology and Medicine (Malka N.
Halgamuge); 2016

157

7418-
7421

Apr. 29,
2019

Environmental
Health Trust

Testing; Microwave Emissions From
Cell Phones Exceed Safety Limits in
Europe and the US When Touching
the Body. IEEE Access. Prof. Om P.
Gandhi PhD.; 2019

158

7422-
7426

Sep. 12,
2019

Environmental
Health Trust

Testing - Children; Absorption of
wireless radiation in the child versus
adult brain and eye from cell phone
conversation or virtual reality.
Environmental Research. (C.
Fernandez et al); 2018

159

7427-
7431

Jul. 11,
2016

Environmental
Health Trust

Yes the Children Are More Exposed
to Radiofrequency Energy From
Mobile Telephones Than Adults.
IEEE Access (Prof. Om Ghandi
PhD); 2015

160

7432-
7441

Jul. 7,
2016

Environmental
Health Trust

Testing - Children; Children Absorb
Higher Doses of Radio Frequency
Electromagnetic Radiation From
Mobile Phones Than Adults. IEEE
Access (Robert D. Morris et al); 2015
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Testing — Children; Exposure Limits:
161 7442- | Apr. 29, | Environmental Tl}lle indzr'e st‘Flmateloneojf ??S(.)rbed cell
7445 |2019 | Health Trust [P onc raciation, especiaty m
children. Electromagnetic Biology
and Medicine (Gandhi et al); 2011
162 7446- | Nov. 17, | Pong Research | Testing; Pong Research Corporation
7504 (2013 Corporation Reply Comments
163 7505- | Aug. 19, | Pong Research | Testing; Pong Research Corporation,
7514 2012 Corporation Letter to the FCC
Environmental Health Trust, Reply
Comments (Erroneous Comments
164 7515- [Nov. 17, | L. Lloyd Submitted to the FCC on Proposed
7602 [2013 Morgan Cellphone Radiation Standards and
Testing by CTIA — September 3,
2013)
“Comments on Notice of Inquiry, ET
Docked No. 13-84” GAO Report |
Dr. Joel M. “ ) h
165 7603- | Sep. 3, Moskowitz Exposure and Testing Requirements
7614 (2013 PhD for Mobile Phones Should Be
Reassessed.” Dr. Joel Moskowitz
PhD.; 2012
166 7615- | Sep. 2, (Sje(l)t% Slérélgrs for Organizations; Consumers for Safe
7628 2013 Cell Phones Comments (Petitioner)
Phones
Consumers for | Consumers for Safe Cell Phone
167 7766%‘%- 12\18) 1V 3 17, Safe Cell Comments (Reply to CTIA
Phones Comments from Sep. 13, 2013)
168 7641- | Nov. 17, E;lxlz?;lmental Organizations; Environmental
7672 12013 Group & Working Group, Reply Comments
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VOLUME 20 - Tabs 169 — 172 Part 1
Industry Influence; World Health
Organization, Radiofrequency
169 7673- | Dec. 10, | Environmental | Radiation and Health - a Hard Nut to
7682 2018 Health Trust | Crack (Review). International Journal
of Oncology. Prof. Lennart Hardell
MD. PhD.; 2017
Industry Influence; Business Bias As
170 7683- [Nov. 18, | Richard H. Usual: The Case Of Electromagnetic
7716 (2013 Conrad PhD Pollution. Prof. Levis, Prof. Gennaro,
Prof. Garbisa
Industry Influence; Prof. Martha
171 | 7717~ [Sep.3, EEEEMR Herbert MD PhD., Harvard Pediatric
7719 12013 Insti tz to Neurologist Letter to Los Angeles
Unified School District; 2013
Industry Influence; The Procrustean
172 | 7720- et | Dr. Donala . | Aot Seting Exposs Sndrs
Part 1] 8073 (2013 Maisch PhD Electromagnetic Radiation, Dr. Donald
Maisch PhD.; 2009 (Tab 172 Part 1)
VOLUME 21 — Tabs 172 Part 2 - 185
Industry Influence; The Procrustean
172 | 8074- | Feb. 6, | Dr. Donald R._| g0l e o ey
Part2] 8158 (2013 Maisch PhD Electromagnetic Radiation, Dr. Donald
Maisch PhD.; 2009 (Tab 172 Part 2)
Industry Influence; Illusion and
8159- | Sep. 29, . Escape: The Cell Phone Disease
173 8167 12016 Kevin Mottus Quagmire. Dr. George L. Carlo PhD.,
JD.; 2008
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Industry Influence; Quote of Prof.
8168- | Nov. 18, . Henry Lai PhD from NY Times
174 8169 2013 Kevin Mottus Article about Percent of Negative
Studies Funded By Industry; 2013
Industry Influence; Warning: Your
8170- | Nov 18, : Cell Phone May Be Hazardous to
175 8177 12013 Kevin Mottus Your Health. Christopher Ketcham,
GQ; 2010
8178- |Sep. 3, | Monnie Industry In'ﬂuence;.Radle.ltlon .
176 2132 |2013 Ramsell Protection in Conflict With Science;
ams Dr. Franz Adlkofer PhD.; 2011
Office of
177 8183- | Mar. 21, | Engineering US Agencies; Letter from the FCC’s
8184 12019 and OET Dept. to Dr. Shuren of the FDA
Technology
Center for
178 8185- | Apr. 30, | Devices and US Agencies; Letter from Dr. Shuren
8188 12019 Radiological | of the FDA to the FCC’s OET Dept.
Health
Grassroots US Agencies - Radiation Sickness;
179 8189- | Sep. 24, | Environmental | US Access Board Acknowledgement
8279 (2013 Education, of Radiation Sickness
Inc. (Electromagnetic Sensitivities); 2002
US Agencies - Radiation Sickness;
Grassroots National Institute of Building
180 8280- | Sep. 24, | Environmental E;lei?gism(gllglsgj Ith I.ndoor
8377 |2013 | Education, v - Quality;
Inc Recommendations for
' Accommodation for Electromagnetic
Sensitivity; 2005
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US Agencies; US Department of
8378- [ Sep. 29, : Interior, Letter of the Director of
181 8386 12016 Kevin Mottus Office of Environmental Policy and
Compliance; 2014
8387- | Mar. 4, Sugan US Agencies; Department of the
182 2407 |2013 Brinchman, Army, Confidential Legal
CEP Correspondence, Dec. 13, 2006
240%- | Sep. 2 US Agencies; US Environmental
183 411 |2 OP1)3 > | Kevin Mottus | Protection Agency (EPA) Letter to
EMR Network; Jul. 6, 2002
8412 | Tul. 7, Environmental US Agencies; EPA Letter to the FCC,
184 2424 12016 Health Trust Comments on FCC 93-142
Environmental Effects of RF; 1993
US Agencies; US Naval Medical
Research Institute. Bibliography of
185 | 8425- |Jul. 7, Environmental ?%)f(f)‘?cet(si”]? ;(Ll((i)%(lzianliillllenomena
Part 118505 {2016 Health Trust Manifestations Attributed to
Microwave and Radio-frequency
Radiation; 1971 (Tab 185 Part 1)
VOLUME 22 — Tabs 185 Part 2 - 238
US Agencies; US Naval Medical
Research Institute. Bibliography of
185 | 8506- |Jul. 7, Environmental E‘{%)f?iicsl,,])g ;(;lg%(l:iaﬂifienomena
Part2 | 8531 12016 Health Trust Manifestations Attributed to
Microwave and Radio-frequency
Radiation; 1971 (Tab 185 Part 2)
U.S. :
186 8532- | Jul. 12, Department of US Agencies; US Department of
8636 12015 La‘sor Labor Comment
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Radiation Sickness; Exemption for
8537- | Sep. 29, . Fire stations, California Assembly
871 §539 |2016 | KevinMottus | i No. 57 (2015), codified at Cal.
Gov. Code 65964.1
138 8540- |Sep. 3, | SusanD. Radiation Sickness - Firefighters;
8546 (2013 Foster, MSW | Susan Foster Comments
sy | 350 |12, ovironmenar | Fadaion Sk ot
8626 12016 Health Trust Blythe: 2014
Radiation Sickness; Reliable disease
biomarkers characterizing and
Joel M identifying electrohypersensitivity
8627- | Sep. 16, s and multiple chemical sensitivity as
190 Moskowitz . :
8628 12019 two etiopathogenic aspects of a
PhD. ) ) :
unique pathological disorder. Rev
Environ Health. (Prof. Belpomme et
al); 2015
Radiation Sickness; Electromagnetic
8629- | Sep.3, : hypersensitivity: evidence for a novel
191 8637 12013 Kevin Mottus neurological syndrome. Int J
Neurosci. (McCarty et al); 2011
192 8638- | Nov. 18, | Toril H. Jelter I;gﬁll?t}(;ﬁesrlﬁgeS(sl)-eg[}ilélfégn; Dr.
8641 |[2013 MD '
Comments
193 8642- |Jul. 13, | Deborah Radiation Sickness, Deborah Kopald
8659 12016 Kopald Comments
8660- | Sep. 30, Radiation Sickness - Children; Dr.
194 8662 |2016 Ann Lee MD Ann Lee MD. (Petitioner) Comments
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2663- | Sen. 3 Radiation Sickness; Health Effects of
195 2681 20?5 " | Paul Dart MD. | Microwave Radio Exposures. Dr.
Paul Dart MD.(Petitioner) Comments
196 8682- | Sep. 4, | Erica M. Radiation Sickness; Dr. Erica Elliott
8683 [2013 Elliott MD. Comments
Dr. Joel M. Radiation Sickness;
197 %67%;_ 5811)'916’ Moskowitz Electrohypersensitivity Abstracts;
PhD. 2017
Radiation Sickness; Could Myelin
Damage from Radiofrequency
Electromagnetic Field Exposure Help
198 8735- |Jul. 11, | Environmental | Explain the Functional Impairment
8747 2016 Health Trust | Electrohypersensitivity? A Review of
the Evidence. Journal of Toxicology
and Environmental Health.
(Redmayne and Johansson); 2014
Radiation Sickness; No Safe Place -
shattered lives, healthcare set to crash
199 %77‘;83_ ;1(1)11 61 L Kate Kheel — you can’t fix this fast enough;
Letter to a Mayor, Olga Sheean, Jun.
15,2016
200 8774- | Aug. 26, | Sarah Jane Radiation Sickness; Sarah Jane Berd
8778 (2013 Berd Comments
201 8779- |Feb. 4, | Cynthia S Radiation Sickness; Cynthia S.
8782 12013 Larson Larson Comments
8783- | Oct. 3, . Radiation Sickness; Josh Fisher
2021 9784 [2016  [TOSHFIShEr o ments
8785- [ Oct. 3, Radiation Sickness; Paul Stanley
203 8787 2016 Paul Stanley (Petitioner) Comments
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204 8788- | Nov. 25, | Lynnell Radiation Sickness; Lynnell Rosser
8789 (2013 Rosser Letter
8790- | Sep.12, Radiation Sickness; Charyl Zehfus
205 8796 12013 Charyl Zehtus Reply Comments
8797- | Sep. 4, ) Radiation Sickness; Annie Starr
2061 gg00 [2013 | AMMIES@T ) o niments
8801- | Sep. 3, Radiation Sickness; Rob Bland
2071 8802 |2013  |RebBland 1 0 ments
208 8803- | Sep. 3, | Nancy Rose Radiation Sickness; Nancy Rose
8805 [2013 Gerler Gerler Comments
209 8806- |Feb. 5, | Monnie Radiation Sickness; Monnie Ramsell
8811 12013 Ramsell Comments
210 8812- | Sep. 3 Miriam D. Radiation Sickness; Miriam D. Weber
8815 12013 Weber Comments
8816- | Sep. 3 : Radiation Sickness; Junghie Elky
2111 gg18 |2013  [TumeMe ERY 1 oo mments
212 8819- | Aug. 30, | Catherine Radiation Sickness; ADA/FHA
8832 [2013 Kleiber Catherine Kleiber Comments
213 8833- |Sep.3, | Amanda & Radiation Sickness; Amanda & Ryan
8837 12013 Ryan Rose Rose Comments
214 8838- | Sep. 3, |Cindy Radiation Sickness; Cindy Bowman
8842 12013 Bowman Comments
8843- | Sep. 3, ) Radiation Sickness; Sue Martin
2151 ggaq [2013 | SueMartin o iments
8845- | Sep. 3, . Radiation Sickness; Richard Gaul
216 1 "gg46 |2013 | Richard Gaul 0 ents
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8847- [Sep. 4 Radiation Sickness; Karen Strode
2171 ggag 2013 | KarenStrode | -0 ments
218 8849- [Sep. 3, |Jaime Radiation Sickness; Jaime

8850 [2013 Schunkewitz | Schunkewitz Comments

8851- |Aug. 13, ], . Radiation Sickness; Linda Bruce
219 1 ggsa 2013 | LindaBruce | ments
290 8855- | Feb. 19, | Louise Kiehl | Radiation Sickness; Louise Kiehl

8858 2013 Stanphill Stanphill Reply Comments

8859- [ Feb. 7, : Radiation Sickness; Diana LeRoss
221 | 862 |2013 | PranaleRoss | o ents, Feb. 7, 2013

8863- [Jun. 17, Radiation Sickness; Marc Sanzotta
222 | 8866 |2013 | MareSanzota | oo ents
273 8867- | Aug.11, | Barbara A. Radiation Sickness; Barbara A.

8868 2016 Savoie Savoie Comments

8869- |Jul. 13, Radiation Sickness; R. Kay Clark
224 | gggs |2016 | R-KayClak e ments
295 8886- |Sep. 3, | Steve & Radiation Sickness; Steve & Juleen

8887 (2013 Juleen Ross Ross Comments

8888- | Sep. 3, : Radiation Sickness; Kathy Ging
226 | g9y |2013 |KathyGing o ments
297 8893- | Sep. 3, |Jeraldine Radiation Sickness; Jeraldine

8895 (2013 Peterson-Mark | Peterson-Mark Comments

8896- | Sep. 3, Radiation Sickness; Edward G.
228 | 8900 |2013  |[FIward G oo mments

8901- | Sep. 4, .| Radiation Sickness; D. Yourovski
229 | 8903 |2013 | P-Yourovski | ¢ iments
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730 8904- |Sep. 3, |EllenK. Radiation Sickness; Ellen K. Marks
8907 (2013 Marks Comments
731 8908- [Sep. 3, |Melolldy Radiation Sickness; Melody Graves
8911 [2013 Graves Comments
232 8912- |Sep. 3, | Bernadette Radiation Sickness; Bernadette
8913 12013 Johnston Johnston Comments
233 8914- | Sep. 3, | Shane Radiation Sickness; Shane Gregory
8916 12013 Gregory Comments
8917- | Sep. 3, Radiation Sickness; Layna Berman
234 | go18 |2013 |LAymaBermani e o ents
35 8919- |Sep. 3, |Linda Radiation Sickness; Linda Giannoni
8922 (2013 Giannoni Comments
8923- | Sep. 3, : Radiation Sickness; Jennifer Page
236 | gops 2013 | JemmiferPage | ents
8926- | Sep. 3, . Radiation Sickness; Jackie Seward
237 | gong |2013 | JackieSeward | ents
738 8929- |Sep. 3, | Elizabeth Radiation Sickness; Elizabeth
8931 |[2013 Feudale Feudale Comments
VOLUME 23 — Tabs 239-315
8932- | Sep. 3, Radiation Sickness;
239 8933 [2013 Brent Dalton Brent Dalton Comments
240 8934- |Sep. 3, | Elizabeth Radiation Sickness; Elizabeth Barris
8937 12013 Barris (Petitioner) Comments
8938- | Sep. 3, Radiation Sickness;
241 8940 12013 Olemara Olemara Comments
8941- | Aug. 14, . . Radiation Sickness;
292 | go43 2013 | Melissa White | 'y 1 sa White Comments
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8944- | Jun. 4, Radiation Sickness;
243 1 goa6 |2013 | CarolMoore | ool Moore Comments

8947- | Mar. 7, . Radiation Sickness; Michele Hertz
244 8952 (2013 Michele Hertz (Petitioner) Comments

8953- | Mar. 4, : Radiation Sickness; B.J. Arvin Reply
245 | 955 |2013 | BJ-Arvin Comments
246 8956- | Feb. 12, | Suzanne D. Radiation Sickness; Suzanne D.

8959 (2013 Morris Morris Comments

8960- [ Feb. 7, Radiation Sickness;
247 8962 12013 Tom Creed Tom Creed Comments

8963- | Feb. 6, : ) Radiation Sickness;
243 8967 12013 Julie Ostoich Julie Ostoich Comments
249 8968- | Feb. 6, | Kathleen M. Radiation Sickness;

8981 12013 Sanchez Kathleen M. Sanchez Comments
250 8982- |Feb. 6, |John Edward | Radiation Sickness;

8985 (2013 Davie John Edward Davie Comments
751 8986- |Feb. 6, | AlisonL. Radiation Sickness;

8989 12013 Denning Alison L. Denning Comments
55y | 8990- [Feb. 6, E‘rlisr‘;‘?hman Radiation Sickness;

9012 (2013 CEP ’ Susan Brinchman Comments
253 9013- [Feb. 6, | Terilynn Radiation Sickness;

9016 |2013 Langsev Terilynn Langsev Comments
254 9017- | Feb. 6, |Beth Ann Radiation Sickness;

9020 (2013 Tomek Beth Ann Tomek Comments
755 9021- [Feb. 5, | Sandra Radiation Sickness;

9025 12013 Storwick Sandra Storwick Comments
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9026- | Feb. 5, Radiation Sickness;
256 9029 12013 Odessa Rae Odessa Rae Comments
257 9030- | Feb. 5, |Kenneth Radiation Sickness;
9033 2013 Linoski Kenneth Linoski Comments
258 9034- |Feb. 6, |Elissa Radiation Sickness;
9039 12013 Michaud Elissa Michaud Comments
9040- | Feb. 5, Radiation Sickness;
259 9043 |[2013 Ella Elman Ella Elman Comments
260 9044- | Feb. 5, | Andrew Radiation Sickness;
9047 2013 Swerling Andrew Swerling Comments
9048- | Feb. 5, ) ) Radiation Sickness;
261 9051 2013 Natalie Smith Natalie Smith Comments
9052- | Feb. 4, Radiation Sickness;
262 9055 |[2013 Mana Iluna Mana Iluna Comments
263 9056- | Feb. 4, |Jayne G. Radiation Sickness;
9059 2013 Cagle Jayne G. Cagle Comments
264 9060- |Feb. 4, | Mark Radiation Sickness;
9063 12013 Summerlin Mark Summerlin Comments
265 9064- |Feb. 4, |Lashanda Radiation Sickness;
9067 |2013 Summerlin Lashanda Summerlin Comments
9068- | Feb. 4, Radiation Sickness;
266 9071 |2013 Kath Mason Kath Mason Comments
9072- [Nov. 1, : . Radiation Sickness; Daniel Kleiber
267 | 9084 |2013 | Paniel Kleiber | p oty Comments
263 9085- | Sep.3, Susan Radiation Sickness;
9086 |2013 MacKay Susan MacKay Comments
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269 9087- | Mar. 4, | Theresa Radiation Sickness; Theresa
9091 |2013 McCarthy McCarthy Reply Comments
9092- |Jul. 11, Radiation Sickness;

270 9093 |2016  |FSMUPhY |1 'S Murphy Comments

271 9094- | Aug. 30, | Patricia B. Radiation Sickness;
9096 12013 Fisken Patricia B. Fisken Comments
9097- | Sep. 3, ) Radiation Sickness;

272 9098 12013 Linda Hart Linda Hart Comments
9099- | Aug. 19, Radiation Sickness;

273 | 9101 |2013  [ERemaud g Renaud Comments
9102- [Aug. 13, | ... : Radiation Sickness;

274 | 9108 |2013 | NicoleNevin |50 e Nevin Comments

275 9109- | Sep. 30, | Robert Radiation Sickness; Robert
9110 2016 VanEchaute VanEchaute Comments

276 9111- [Sep. 6, | Daniel Radiation Sickness;
9112 [2016 Berman Daniel Berman Comments

277 9113- | Sep.3, |Edna Radiation Sickness;
9116 2013 Willadsen Edna Willadsen Comments
9117- | Aug. 30, Radiation Sickness;

278 9118 2013 | SusanMolloy g n Molloy Comments

279 9119- |Sep. 3, | Kathleen Radiation Sickness; Kathleen
9120 12013 Christofferson | Christofferson Comments
9121- | Sep. 3, : Radiation Sickness;

280 | 910p [2013 | TuliJohnson  p 1y hnson Comments
9123- | Sep. 3, Radiation Sickness;

281 9124 12013 Annalee Lake Annalee Lake Comments

-XXX1X-
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9125- | Aug. 22, Radiation Sickness;
282 9126 12013 Alan Marks Alan Marks Comments
233 9127- |Jun. 10, | Peggy Radiation Sickness;
9128 2013 McDonald Peggy McDonald Comments
9129- | Feb. 26, Radiation Sickness; Mark Zehfus
284 9131 |2013 Mark Zehfus Reply Comments
735 9132- |Feb. 6, [ Jennifer Radiation Sickness; Jennifer Zmarzlik
9137 12013 Zmarzlik Comments
136 9138- |Feb. 6, | Catherine E. Radiation Sickness;
9142 2013 Ryan Catherine E. Ryan Comments
9143- | Feb. 6, Radiation Sickness;
287 1 9148 [2013  [M-Meade 11 Meade Comments
738 9149- [Sep. 3, | Arthur Radiation Sickness;
9150 |2013 Firstenberg Arthur Firstenberg Comments
739 9151- |Mar. 5, |Jeromy Radiation Sickness; Jeromy Johnson
9152 12013 Johnson Reply Comments
290 9153- [ Sep. 26, | Jeanne Radiation Sickness;
9154 (2016 Insenstein Jeanne Insenstein Comments
9155- | Nov. 18, Radiation Sickness; Angela Flynn
291 9159 2013 Angela Flynn Reply Comments
292 9160- |Sep. 4, | Kathryn K. Radiation Sickness;
9162 |2013 Wesson Kathryn K. Wesson Comments
293 9163- [Sep. 3, [ Diane St. Radiation Sickness;
9165 12013 James Diane St. James Comments
294 9166- | Sep. 3, | Christine Radiation Sickness;
9168 12013 Hoch Christine Hoch Comments
9169- | Sep. 3, : Radiation Sickness;
295 9180 |2013 Arlene Ring Arlene Ring Comments
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296 9181- [Sep. 3, | Victoria Radiation Sickness;
9182 12013 Jewett Victoria Jewett Comments
297 9183- | Sep. 3, | Michael J. Radiation Sickness;
9185 |2013 Hazard Michael J. Hazard Comments
298 9186- | Aug. 30, | Melinda Radiation Sickness;
9187 12013 Wilson Melinda Wilson Comments
9188- | Aug. 30, . Radiation Sickness;
299 9191 (2013 Maggi Garloff Maggi Garloff Comments
9192- | Sep. 3, : Radiation Sickness & ADA/FHA;
300 9199 2013 Holly Manion Holly Manion Comments
9200- |Aug. 22, Radiation Sickness;
301 9203 12013 James Baker James Baker Comments
Radiation Sickness; Deborah Cooney,
Verified Complaint, Cooney v.
300 9204- | Jul. 19, | Deborah California Public Utilities
9254 12013 Cooney Commission et al, No. 12-cv-06466-
CW, U.S.D.C. N.D. Cal. (Dec 17,
2012)
303 9255- [Jun. 13, | Mardel Radiation Sickness;
9258 12013 DeBuhr Mardel DeBuhr Comments
304 9259- |Jun. 10, | Richard Radiation Sickness;
9260 |[2013 Wolfson Richard Wolfson Comments
305 9261- |Mar. 7, |JamesE. Radiation Sickness; James E. Peden
9264 2013 Peden Reply Comments
9265- |Mar. 5, . Radiation Sickness;
306 9266 |2013 Carl Hilliard Carl Hilliard Comments
9267- | Mar. 4, . Radiation Sickness;
307 9268 12013 Lisa Horn Lisa Horn Comments
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308 9269- | Feb. 27, | Alexandra Radiation Sickness; Alexandra Ansell
9274 12013 Ansell Reply Comments
309 9275- | Feb. 25, | Patricia A. Radiation Sickness; Patricia A.
9278 2013 Ormsby Ormsby Reply Comments
310 9279- | Feb. 14, | Annette Radiation Sickness; Annette Jewell-
9282 2013 Jewell-Ceder | Ceder Reply Comments
9283- | Feb. 6, ) Radiation Sickness;
311 9286 2013 Max Feingold Max Feingold Comments
Annallys _ :
312 9287- | Feb. 6, Goodwin Radiation Sickness; Annallys
9300 |[2013 00CwIn- Goodwin-Landher Comments
Landher
9301- |Feb. 4, Radiation Sickness;
313 9316 12013 Rebecca Morr Rebecca Morr Comments
314 9317- |Feb. 5, Josh Finle Radiation Sickness; Alexandra Ansell
9320 [2013 Y | Reply Comments
315 9321- |Feb. 5, |DonnalL. Radiation Sickness;
9331 (2013 Bervinchak Donna L. Bervinchak Comments
VOLUME 24 — Tabs 316-377
316 9332- | Feb. 5, | Catherine Radiation Sickness;
9334 2013 Morgan Catherine Morgan Comments
9335- | Feb. 5, ) Radiation Sickness;
317 9338 2013 Angelica Rose Angelica Rose Comments
318 9339- |Feb. 5, |Brianl. Radiation Sickness;
9341 12013 Bender Brian J. Bender Comments
319 9342- (Jul. 11, | Maggie Radiation Sickness;
9343 12016 Connolly Maggie Connolly Comments
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320 9344- [Sep. 3, | Gregory Radiation Sickness;
9345 2013 Temmer Gregory Temmer Comments
391 9346- |Sep. 3, | Bernice Radiation Sickness;
9347 12013 Nathanson Bernice Nathanson Comments
379 9348- | Sep. 3, | Terry Radiation Sickness;
9350 12013 Losansky Terry Losansky Comments
9351- | Sep. 3, Radiation Sickness;
323 9352 12013 Ronald Jorstad Ronald Jorstad Comments
9353- | Jul. 8, ) Radiation Sickness;
324 9354 12013 Liz Menkes Liz Menkes Comments
9355- | Sep. 3, R Radiation Sickness;
325 9356 (2013 Katie Mickey Katie Mickey Comments
9357- | Sep. 3, Radiation Sickness;
326 9360 2013 Karen Nold Karen Nold Comments
377 9361- | Jul. 8, David DeBus, | Radiation Sickness;
9362 (2013 PhD. David DeBus, Ph.D. Comments
9363- | Jun. 20, . Radiation Sickness;
328 | 9365 |2013 [ famie Lehman | b e T ehman Comments
329 9366- |Jun. 12, | Jane van Radiation Sickness;
9367 2013 Tamelen Jane van Tamelen Comments
330 9368- [Jun. 10, | Sebastian Radiation Sickness;
9379 (2013 Sanzotta Sebastian Sanzotta Comments
331 9380- |Mar. 7, | Taale Laafi Radiation Sickness; Taale Laafi
9383 2013 Rosellini Rosellini Reply Comments
332 9384- |Mar. 7, | RobertE. Radiation Sickness; Robert E. Peden
9387 (2013 Peden Reply Comments
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333 9388- [Mar. 7, | Marilyn L. Radiation Sickness; Marilyn L. Peden
9391 |2013 Peden Reply Comments

334 9392- | Mar. 5, | Doreen Radiation Sickness; Doreen Almeida
9393 12013 Almeida Reply Comments
9394- |Mar. 5, . Radiation Sickness;

333 9395 12013 Oriannah Paul Oriannah Paul Comments
9396- | Sep. 3, Radiation Sickness;

336 9397 12013 Heather Lane Heather Lane Comments
0398- | Aug. 15, : Radiation Sickness;

337 9399 2013 John Grieco John Grieco Comments
9400- |Sep. 29, |, . Radiation Sickness & ADA/FHA;

338 9401 2016 Linda Kurtz Linda Kurtz Comments

339 9402- |Feb. 5, | Lisa Drodt- Radiation Sickness & ADA/FHA;
9406 |2013 Hemmele Lisa Drodt-Hemmele Comments

340 9407- | Aug. 26, | Robert S Radiation Sickness & ADA/FHA;
9409 12013 Weinhold Robert S Weinhold Comments
9410- |Jul. 12, : Radiation Sickness & ADA/FHA;

341 9411 (2016 Dianne Black Dianne Black Comments

349 9412- [Jul. 13, | Derek C. Radiation Sickness & ADA/FHA;
9415 12016 Bishop Derek C. Bishop Comments
9416- | Aug. 21, Radiation Sickness & ADA/FHA;

33 | 9435 |2013 | Dteven Magee | g ven Magee Comments

344 9436- | Sep. 3, | Melissa Radiation Sickness & ADA/FHA;
9437 2013 Chalmers Melissa Chalmers Comments
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345 9438- | Aug. 30, Garril Pace Radiation Sickness & ADA/FHA;
9440 |[2013 & Garril Page Comments

346 9441- |Sep. 5, |Laddie W. Radiation Sickness & ADA/FHA;
9444 12013 Lawings Laddie W. Lawings Comments

347 9445- | Sep. 4, Fern Damour Radiation Sickness & ADA/FHA;
9446 |2018 b Fern Damour Comments

348 9447- | Aug. 28, | Rebecca Radiation Sickness & ADA/FHA;
9449 12013 Rundquist Rebecca Rundquist Comments

349 9450- |Sep. 3, |JoAnn Radiation Sickness & ADA/FHA;
9451 12013 Gladson JoAnn Gladson Comments

350 9452- |Jul. 13, | Jonathan Radiation Sickness & ADA/FHA;
9453 12016 Mirin Jonathan Mirin Comments
9454- |Jul. 12, ) Radiation Sickness & ADA/FHA;

351 9455 12016 Mary Adkins Mary Adkins Comments

352 9456- | Sep. 3, Ian Greenber Radiation Sickness & ADA/FHA; Ian
9458 12013 & Greenberg Comments

353 9459- | Sep. 3, Helen Sears Radiation Sickness & ADA/FHA;
9462 2013 Helen Sears Comments

354 9463- |Mar. 4, Janet Johnson Radiation Sickness & ADA/FHA;
9464 |2013 Janet Johnson Comments

355 9465- | Aug. 20, | Mr. and Mrs. | Radiation Sickness & ADA/FHA;
9467 |2013 Gammone Mr. and Mrs. Gammone Comments

356 9468- | Sep. 10, | Shelley Radiation Sickness - Disability;
9475 12013 Masters Shelley Masters Comments

-x1v-
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9476- | Sen. 12 Tara Schell & | Radiation Sickness; Disability; Tara
357 P- 1% | Kathleen Schell & Kathleen Bowman
9479 (2016
Bowman Comments
9480- | Feb. 6, .. Radiation Sickness; Disability;
358 9481 |[2013 Patricia Burke Patricia Burke Comments
359 9482- | Aug. 19, | Deirdre Radiation Sickness; Disability;
9484 (2013 Mazzetto Deirdre Mazzetto Comments
360 9485- |Mar. 5, |Jim and Jana | Radiation Sickness; Disability; Jim
9486 |2013 May and Jana May Comments
9487- |Jun. 10, . Radiation Sickness; Disability; Lisa
361 | 9498 2013 | Lisa M. Stakes |y o kes Comments
362 9489- | Sep. 3, | Veronica Radiation Sickness; Disability;
9490 12013 Zrnchik Veronica Zrnchik Comments
9491- | Sep. 12, Radiation Sickness; Disability; J.A.
363 | 9403 |2013 | TA-Wood | \yi0d Comments
9494- | Jul. 3, Radiation Sickness; Disability; Sherry
364 9495 12016 Sherry Lamb Lamb Comments
365 9496- | Aug. 28, | April Radiation Sickness; Disability; April
9500 |2013 Rundquist Rundquist Comments
366 9501- [Jul. 21, | Charlene Radiation Sickness; Disability;
9502 |2016 Bontrager Charlene Bontrager Comments
367 9503- [Jun. 19, | Michelle Radiation Sickness; Disability;
9506 |2013 Miller Michelle Miller Comments
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368 9507- |Sep. 3, |[JamesC. Radiation Sickness; Disability; James
9514 12013 Barton C. Barton Comments
9515- | Sep. 3, : Radiation Sickness; Disability; Diane
369 | 9506 |2013 | PianeSchou fq i Comments
9527- |Jun. 24, ) : Radiation Sickness; Disability; Alison
370 9532 12013 Alison Price Price Comments
9533- | Sep. 10, : Radiation Sickness; Disability; Shari
371 9535 |2013 | ShariAnker | ker Comments
379 9536- | Aug. 30, | Paul Radiation Sickness; Disability; Paul
9538 |[2013 Vonharnish Vonharnish Comments
373 9539- | Aug. 26, | Heidi Radiation Sickness; Disability; Heidi
9548 12013 Lumpkin F. Lumpkin, Comments
374 9549- | Sep. 3, | Kaitlin Radiation Sickness; Disability;
9550 2013 Losansky Kaitlin Losansky Comments
376 9551- | Nov. 12, | Monise Radiation Sickness; Disability;
9556 |2012 Sheehan Monise Sheehan Testimonial
376 9557- |Mar. 1, | Ruthie Radiation Sickness; Disability; Ruthie
9558 |[2013 Glavinich Glavinich Comments
9559- | Sep. 3, . Radiation Sickness; Testimonials of
37T | o682 |2013 | BdFriedman g people; 2013
VOLUME 25 — Tabs 378-404
9683- | Sep. 3, : Radiation Sickness; Testimonials of
378 | 9771 |2013 | BdFriedman |poove People: 2013
9772- | Sep. 3, . Radiation Sickness; Testimonials of
379 | 9gs4 |2013 | BdFriedman o people: 2013

-xlvii-
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9355- | Sep. 28 Radiation Sickness; Testimonials of
380 9936 |2 01136 ” | Kevin Mottus | Twenty People, Collected by
StopSmartMeters; 2013
381 9937- | Sep. 3, | Amanda & Radiation Sickness: Doctor’s
9938 2013 Ryan Rose Diagnosis Letter for Peter Rose; 2010
380 9939- | Jun. 10, Steven Magee Radiation Sickness; Doctor’s
9940 |2013 & Diagnosis Letter for Steven Magee
9941- | Sep. 30, . European Manifesto in support of a
383 | 9064 [2016 | PatriciaBurke | b pean Citizens® Initiative (ECI)
9965- | Jul. 7. Environmental ADA/FHA; Verified Complaint, G v.
384 10012 | 2016 Health Trust Fay Sch., Inc., No. 15-CV-40116-
TSH (U.S.D.C. Mass. Aug. 12, 2015)
10013- | Aug. 13, . ADA/FHA; Orggmzatlons; American
385 10015 | 2013 John Puccetti | Academy of Environmental
Medicine, Letter to the FCC
386 10016- | Feb. 5, | Rachel ADA/FHA; Rachel Nummer
10018 12013 Nummer Comments
oy [10015 (1.5, [ Batar | ABAEIL Sty Collrmans o
10023 {2013 | Schnier a WITeE SOIHON 1o Shart MCters
Comments
ADA/FHA; Opening Brief of
10024- | Feb. 5. | Barbara Southem Californians for Wired
388 10057- 12013 Schnier Solutions to Smart Meters,
Application 11-03-014 (July 19,
2012)
339 10058- | Sep. 2, | Barbara Li ADA/FHA; Barbara Li Santi
10066 [2013 Santi Comments
10067- | Oct. 22, : ADA/FHA; Kit T. Weaver, Reply
399 110077 |2013 [ Kt T Weaver | ments
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391 10078- | Mar. 3, | Sandra ADA/FHA; Sandra Schmidt Reply
10086 2013 Schmidt Comments
392 10087- | Feb. 11, | Antoinette ADA/FHA; Antoinette Stein
10099 12013 Stein Comments
393 10100- | Feb. 5, | David ADA/FHA; David Morrison
10103 |2013 Morrison Comments
10104- | Apr. 16, ) )
394 10107 2014 MK Hickox MK Hickox Reply Comments
395 10108- | Sep. 3, | Annemarie ADA/FHA; Annemarie Weibel
10009 {2013 Weibel Comments
396 10110 -| Sep. 3, | Omer Abid, Individual Rights; Dr. Omer Abid
10117 12013 MD, MPH MD. MPH Comments
397 10118-|Sep. 2, |John A. Individual Rights; John & Pauline
10120 {2013 Holeton Holeton Comments
QGrassroots
10121- | Sep. 2, Env1ropmental Individual Rights; Nancy Naylor
398 Education,
10129 12013 Comments
Inc. o/b/o
Nancy Naylor
399 10130- | Sep. 2, | Deborah M. Individual Rights; Deborah M. Rubin
10143 12013 Rubin Comments
10,144-] Sep. 2, : Individual Rights; Kevin Mottus
400110149 |2013 | KevinMottus | - o ments
401 10150 -| Aug. 30, | Alexandra Individual Rights; Alexandra Ansell
10157 12013 Ansell Comments
10158- | Aug. 25, . Individual Rights; Steen Hviid
402 110161 |2013 | SteenHvild |- ents
10162- | Aug. 21, Individual Rights; Molly Hauck
403 10165 |2013 | Molly Hauek o ents

-xlix-
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404 10166- [ Feb. 5, | Olle Individual Rights; Prof. Olle
10171 12013 Johansson Johansson PhD., Comments
VOLUME 26 — Tabs 405-443
405 10172- | Mar. 4, E’;ﬁﬂ;ﬂd Individual Rights; R. Paul and
10174 12013 Kathleen Sundmark Reply Comments
Sundmark
406 10175- [ Feb. 5, [ Cynthia Individual Rights & ADA;
10180 [2013 Edwards Cynthia Edwards Comments
407 10181-|Feb. 4, |Diana Individual Rights; Diana Ostermann
10185 {2013 Ostermann Comments
10186- | Jul. 13, . Individual Rights; Chris Nubbe
408 110193 2016 | SIS NUObE ) o ments
10194- | Nov. 17, . Individual Rights & ADA; Katie
409 110201 [2013 [ RaueSImger o er Comments
10202- | Aug. 21, ' Ind1v1dual Rights; BC Human Rights
410 10203 (2013 John Puccetti | Tribunal approves smart meter class
action, Citizens for Safe Technology
10204- | Sep. 30, | Catherine Individual nghts; Wireless '
411 ) Technology Violates Human Rights,
10207 2016 Kleiber : )
Catherine Kleiber
412 10208- | Oct. 28, | Kate Reese Individual Rights; Kate Reese Hurd
10212 {2013 Hurd Comments
Individual Rights; Wireless
““Revolution” Must Be Supported by
413 11%221134- gglf'go’ Patricia Burke | Scientific Proof of Safety for Human
Health and the Environment,
Patricia Burke
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414

10215-
10216

Sep. 3,
2013

Ed Friedman

Individual Rights; Transcript of
Hearing, Vol. 10, Application 11-03-
014, Application of Pacific Gas and
Electric Company for Approval of
Modifications to its SmartMeter™
Program and Increased Revenue
Requirements to Recover the Costs of
the Modifications, California Public
Utilities Commission; Dec. 20, 2012

415

10235-
10248

Dec. 1,
2013

Julienne
Battalia

Individual Rights; Letter of
Complaint and Appeal, and Notice of
Liability Regarding ‘Smart Meter’
and Wireless Networks, Julienne
Battalia, Washington State

416

10249-
10270

Jul. 7,
2016

Environmental
Health Trust

Precautionary Principle; Mobile
Phone Infrastructure Regulation in
Europe: Scientific Challenges and
Human Rights Protection, Professor
Susan Perry, (international human
rights law) Professor Claudia Roda
(Impacts of digital technology on
human behavior and social structure)

417

10271-
10275

Jul. 11,
2016

Environmental
Health Trust

Precautionary Principle; Wi-Fi -
Children; Saying Good-Bye to WiFi
A Waldorf School Takes a
Precautionary Step, Dr. Ronald E.
Koetzsch PhD.
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Precautionary Principle; Wireless
Devices, Standards, and Microwave
418 10276~ | Jul. 7, Environmental | Radiation in the Education
10290 [2016 Health Trust | Environment, Dr. Gary Brown, Ed.D.
(Instructional Technologies and
Distance Education)
419 10291- [ Nov. 18, | Richard H. Precautionary Principle; Dr. Richard
10294 12013 Conrad, Ph.D. | H. Conrad Reply Comments
Precautionary Principle; Smart
Meters-Firefighters; Letter from
420 11%23%1- 5811)53, Holly Manion | Susan Foster to San Diego Gas &
Electric, California Public Utilities
Commission; Nov. 8, 2011
Precautionary Principle; Letter to the
11 10305- | Jul. 7, Environmental | Montgomery County Board of
10348 |2016 Health Trust Education Members, Theodora
Scarato
10349- | Oct. 30, . : Precautionary Principle; Diane
422 110352 |2013 | Plane Hickey | pi ey Comments
423 10353- [ Sep. 3, | Monnie Precautionary Principle; Monnie
10356 2013 Ramsell Ramsell Comments
10357- | Aug. 29, . Precautionary Principle; Kevin Kunze
424 1 10400 |2013 [ RevinKunze | oo ments
475 10410- | Feb. 6, | Clara De La Precautionary Principle; Clara de La
10429 {2013 Torre Torre Comments
426 10430- | Sep. 30, | Center for Precautionary Principle; Center for
10431 2016 Safer Wireless | Safer Wireless Comments
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Precautionary Principle; Possible
Hazards of Cell Phones and Towers,
427 10432- | Sep. 27, | Gary C. Wi-Fi, Smart Meters, and Wireless
10440 |2016 Vesperman Computers, Printers, Laptops, Mice,
Keyboards, and Routers Book Three,
Gary Vesperman Comments
498 10441- | Jul. 11, | Cecelia Precautionary Principle; Cecelia
10443 (2016 Doucette Doucette Comments
479 10444- | Aug. 31, | Chuck Precautionary Principle; Chuck
10446 [2016 Matzker Matzker Comments
Precautionary Principle; Dr. Diane
430 11%14670- 5811)53, Diane Schou | Schou PhD, Dr. Bert Schou, PhD.,
Comments (letter sent to FCC’s OET)
431 10461- | Sep. 3, | Evelyn Precautionary Principle; Evelyn
10465 {2013 Savarin Savarin Comments
10466- | Jun. 19, : Precautionary Principle; Jamie
432 10468 |2013 Jamie Lehman Lehman, Comments
433 10469- |Mar. 7, | Marlene Precautionary Principle; Marlene
10470 12013 Brenhouse Brenhouse, Comments
10471- [ Jul. 11, : Precautionary Principle; Lynn Beiber
434 1 10474 | 2016 [Ty Beber 1 o ments
10475- | Sep. 2, . Precautionary Principle; Kevin
435110480 [2013 | KRevinMottus |y s Comments
10490- | Jul.13, Precautionary Principle;
436 10491 [2016 Mary Paul Mary Paul, Comments
437 10492- [ Jul. 11, | Stephanie Precautionary Principle; Stephanie
10493 2016 McCarter McCarter Comments
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10494- | Feb. 4, Precautionary Principle; Rebecca
438 | 10496 |2013 | RebeccaMoIT |y Comments

10497- | Feb. 3, Precautionary Principle; Nancy Baer
439 110505 |2013 [ Namey Baer 1 oo mments

10506- | Sep. 2, Precautionary Principle; Holly
440 10507 12013 Holly LeGros LeGros Comments

10508- | Aug. 18, . Precautionary Principle; Loe Griffith
41110500 2013 | Bee Gt o ments
440 10510- | Nov. 18, | EMR Policy | EMR Policy Institute Reply

10555 12013 Institute Comments

10566- | Sep. 3,
443 10572 2013 Leslee Cooper | Leslee Cooper Comments

-liv-
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Industry Influence; The Procrustean Approach: Setting Exposure
Standards for Telecommunications Frequency Electromagnetic Radiation,
Dr. Donald Maisch PhD.; 2009
(Tab 172 Part 2)
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ARPANSA then gave the job to its Radiation Health Committee which then
commissioned a working group committee to prepare a draft Standard. The
working group had no voting rights but could only refer its recommendations on
to the Radiation Health Committee and its chair, Colin Roy, would make the final
determination.'” When ARPANSA’s Radiation Health Committee convened the
new working group to carry on with the work of the now defunct TE/7
Committee, the CSIRO was asked to nominate an expert member. CSIRO
management then selected Dr. Stan Barnett, from the Telecommunications and
Industrial Physics (TIP) division, to attend the first two-day meeting. After
discussion with CSIRO TIP management, Barnett tendered his resignation from the

new committee. His reason was that:

[The] purpose of the new committee (although it had the same faces'” as TE/7
but with a new chair) seemed to be way to push through a Standard that had
failed to reach consensus under Standards Australia processes. I did not see
how this could be achieved by the same group of people without a
considerable amount of energy being spent on non-scientific issues. My
concern was that there was no benefit to CSIRO in continuing its involvement.
.. There was a very high risk that the exercise would be more of a public
relations activity than a genuine attempt to pay attention and properly deal
with the issues of “non-thermal bioeffects” and the “Precautionary Principle”. I
held some concerns about the process that was proposed. There was a clear
reluctance to answer questions about the definition of "consensus". This was to
be an agreed standard and the CEO of ARPANSA seemed to hold sway over
whatever was accepted or rejected. Furthermore, this committee was to report
to another committee which reported to the CEO. The Chair of this higher
committee objected strenuously when questioned about the process. The CEO
retained the authority to decide if any dissent by committee members need be

considered.” %

197 Correspondence with ARPANSA working group member John Lincoln, Oct. 20, 2004.

1% Virtually all of the faces that had voted in favour of the ICNIRP limits in TE/7 but with only a few
members that had voted no. Thus ensuring the final vote would be overwhelmingly in favour of ICNIRP.
19 Correspondence with Stan Barnett, Snr. Principal Research Scientist, CSIRO, 10 Oct., 2003.
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Shortly after Stan Barnett resigned from the working group he was followed by
David McKenna, representing the Community and Public Sector Union (CPSU),

for reasons not stated.'"’

Out of the 8 members making up the working group, only two were against
incorporating the ICNIRP Guidelines in the Australian RF standard. These were
John Lincoln, representing the Electro Magnetic Radiation Alliance of Australia,
and Dan Dwyer, representing the Telecommunications Officers Association. In
addition to the 8 on the working group, there were 2 consultants, 2 on the
Secretariat and 7 Observers, who sat in at the meetings; all of these people were
firmly in favour of an ICNIRP based standard."! The final recommendation of the
working group to the Radiation Health Committee was in favour of the proposed
ICNIRP based RF Standard. Having no input from the public, other than the token
representation of only one community representative on its non-voting working
group, ARPANSA’s RHC was able to simply ignore the many scientific and public
submissions to the previous TE/7 Committee. Using virtually dictatorial powers
the CEO of the Health Research Council (HRC) and ARPANSA was able to push
through a Standard in a manner that Hollway warned about 19 years earlier.
ARPANSA’s Radiation Health Committee published its ICNIRP based RF
Standard on 7 May 2002, titled: “Radiation Protection Standard — Maximum
Exposure Levels to Radiofrequency Fields — 3 kHz to300 GHz".""?

Democracy excluded from the RHC decision making process
As mentioned previously, Dr. David Black stated to the Senate Inquiry in May 2001

that he saw that democracy does not work in scientific consensus building. Black

said, to quote:

"0 parliament of Australia, ‘Inquiry into...”, 2001, op. cit., Sect. 4.106, Table 4.4.

""" Correspondence with working group member John Lincoln, representing the Electro Magnetic Radiation
Alliance of Australia (EMRAA), Oct. 24, 2004.

2 ARPANSA, Fact Sheet, EME Series no.4, ‘The ARPANSA radiofrequency radiation exposure Standard’,
http://www.arpansa.gov.au/pubs/eme/fact4.pdf, Accessed Sept 24, 2007.
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The limiting factor was the fundamentally flawed idea that a scientifically
based document could be produced by a democratic process of requiring
virtual consensus from a group which deliberately included people with

inevitably dissenting views.""

From Black’s comments, it would be fair to assume that those on TE/7 who had
pushed for many years for ICNIRP standards, considered that the only way to get
a satisfactory outcome was to exclude from future committees those who had a
dissenting view - or only allow a small minority, with no power to influence the
desired outcome. This would be not far from the viewpoint of the original 1978
SAA committee that the best people to set standards were those with the relevant
technical expertise and managerial experience in handling the technology. This
was essentially reinstated within ARPANSA after TE/7 concluded. Even though
the ARPANSA working group would have contained four out of the ten members
who were against an ICNIRP based standard (if Barnett and McKenna had not
resigned), the working group had no voting rights, only an advisory role, to
another higher committee. So any dissent within the advisory group would have
had no impact on the final outcome as the CEO and head of the RHC had the
absolute final say in the process. ICNIRP standards were a foregone conclusion. It
would appear that the lesson learned by ARPANSA as a result of the failure of
TE/7 to approve the Interim standard was that public participation was
detrimental to their desire to reach a particular decision: ICNIRP standards. This
clashes with the view that public participation in agency decision making
processes is more likely to improve than undermine the quality of agency decisions
and that avoiding public participation to avoid conflicts is counterproductive in

the long run.'*
Political considerations end CSIRO’s involvement with telecommunications

In September 2003 Barnett, from CSIRO’s Telecommunications and Industrial

Physics Department (TIP), circulated a letter to announce that he had been forced

'3 Parliament of Australia, ‘Inquiry into...”, 2001, op. cit., Sect. 4.103, p. 147.
"4 Dietz, Stern, (eds.), 2008.
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to accept “involuntary redundancy” from CSIRO and that his division had been
told by senior management to cease all further research into the bioeffects and
safety of ultrasound and non-ionizing radiation (RF). Barnett stated in his 2003
letter that:

CSIRO has chosen to stop all research into bioeffects and safety of diagnostic
ultrasound and cease any involvement in safety of non-ionizing radiation in
general. It seems that research for the good of the community is not considered
a priority area unless it is politically attractive or able to attract funding from
industry. Clearly, that is not the case for safety related research in a taxpayer-

funded research organisation. '°

This move ended CSIRO’s long involvement in telecommunications research and
standard setting which began in 1979 with Hollway’s work establishing the
original SAA RF committee. Henceforth, any research into possible health impacts
of mobile phones or other health issues related to telecommunications would go
through the National Health & Medical Research Council’s (NH&MRC) EME
committee that had been established in 1996 by the government for this purpose.
Concerned about the potential involvement of the telecommunications industry in
this committee, a researcher for the Australian Democrats Senator Lyn Allison,
wrote to the NH&MRC in early December 1996 asking about industry
representation. On December 30 Richard Morris, Assistant Secretary of the Health
Research Branch, replied in writing, stating that members of the

telecommunications industry would not be involved. Morris stated that:

In regard to your concern about the involvement of industry in the NH&MRC
process, let me assure you that members of the NH&MRC Expert Committee
will be active researchers without links to the telecommunications industry.
This independence from industry is seen as being of great importance to
NH&MRC. '

115 Correspondence with Dr. Stan Barnett, Sept 22, 2003.
16 R. Morris, Letter from Richard Morris, Assistant Secretary, Health Research Branch, NH&MRC, to Sarah
Benson, researcher for Senator Lyn Allison, 30 Dec. 1996.
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Despite this assurance from the NH&MRC, when it came to appointing a key
expert radiation adviser to its EME Expert committee, Dr. Ken Joyner, Motorola’s
Director of “Global EME Strategy and Regulatory Affairs”, was given the position
", Dr. Joyner has also represented an industry group, the Australian Mobile
Telecommunications Association (AMTA), on the standards committee '*® and has
represented the Mobile Manufacturers Forum."” Such a complete reversal of their
former stance that “independence from industry is seen as being of great
importance” would likely have come about after pressure from within the
government. Joyner had been closely associated with the formulation of
government policy on RF exposure. This is seen in the Bioelectromagnetics Newsletter
of July/August 1998. In his article titled “Australian Government Action on
Electromagnetic Energy Public Health Issues” Joyner’s affiliation was given as
representing the Australian Federal Department of Communications and the
Arts™.

A direct comparison can be made here between the dismissal of Barnett and the
removal of the CSIRO/TIP from the debate with similar contemporary events in
the Czech Republic. In the case of the Czech Republic Dr. Jan Musil, chair of the
National Reference Laboratory and the National Institute of Public Health’s
Advisory Board on Non-lonizing Radiation, was removed and replaced by a
person who was in favour of accepting ICNIRP Guidelines.””" As with Barnett,
Musil had opposed the acceptance of ICNIRP Guidelines on similar grounds to
that of the CSIRO and had called for the application of precautionary principles.'”

(See Chapter 4, pages 160-162). In both cases, government advisory agencies were

"7 National Committees for Science (Australia), ANNUAL REPORT TO COUNCIL on 2004 Activities,
http://www.ncrs.org.au/annual/2005.pdf, Accessed Mar. 6, 2007.

"8 Standards Australia, Committee TE/7: Human Exposure to Electromagnetic Fields, meeting No. 1/98,
Minutes, 12 Aug. 1998.

9 Parliament of Australia, ‘Inquiry into...”, 2001, op. cit., Sect. 4.68.

120K Joyner, ‘Australian Government Action on Electromagnetic Energy Public Health Issues’.
Bioelectromagnetics Society Newsletter, no. 143, July/Aug. 1998.

1211, Slesin, ‘Czech Government Now Follows ICNIRP’, Microwave News, vol. 21, no.1, Jan./Feb. 2001, p.
7.

122 .. Slesin, ‘Czech Panel on the Precautionary Principle and Numerical Limits’, Microwave News, vol. 20,
no. 3, May/June 2000, p. 14.
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giving advice inimical to political and economic interests and in both cases the

agencies were silenced for reasons unrelated to science.

Conclusions

Ostensibly the task given to the original SAA committee and later the Standards
Australia TE /7 Committee was to conduct a risk assessment on the available peer
reviewed scientific literature for RF exposures and then draft a standard
specifically for Australia (and New Zealand). However, two distinct and different
risk assessments took place and by the time TE/7 was wound up, these proved to

be irreconcilable.

On one hand the CSIRO played a central role in critically examining all the
available information, including the Russian literature and the more restrictive RF
in-house standard set by the Applied Physics Laboratory at Johns Hopkins
University. As a result David Hollway from the CSIRO took a more conservative
risk assessment approach taking into consideration the possibility of hazards from
low-level RF exposures not related to heating. This assessment was scientifically
supported by a number of publications by CSIRO and former CSIRO scientists.

Following CSIRO's lead, in the later TE/7 committee, a number of other standard
committee members took a similar stance in their various written submissions to
the committee. Their shared stand can loosely be termed as calling for a
precautionary approach due to the many uncertainties and gaps in the literature.
Some opposed the proposal to increase the limits to that of ICNIRP outright, while
others indicated that they might support the increase, provided a strong
precautionary statement was incorporated into the standard that acknowledged

the level of uncertainty that existed in relation to low-level non-thermal exposures.

On the other hand, the opposing assessment supported by the majority of
committee members (the telecommunications industry, broadcasters, the military,
allied professional bodies, including government representatives from the
Australian Radiation Laboratory) was that the assessment promoted by ICNIRP
(originally proposed by Repacholi in 1984, see Chapter 4, page 1) was sufficient.

342

JA 08079



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 62 of 487

This was that the only health issue to address in standard setting was short-term
effects due to the absorption of RF energy of sufficient power to heat up biological
tissue. Their shared viewpoint was that the ICNIRP risk assessment was beyond
question. This is seen in the TE/7 committee requirement that the only information
they would consider in submissions was new scientific information not previously
seen by the committee. Re-analyses of pre-existing data, such as referenced by
ICNIRP was not to be considered. An example of the unwillingness to re-examine
data was seen in a statement by David Black at a 2004 EMF Health Forum held in
Hamilton, New Zealand on November 15, 2004. Black, a former TE/7 member and
current consulting expert for ICNIRP, was replying to a criticism of another
speaker who had incorrectly stated that the 1997 National Cancer Institute Linet
study of 638 children with leukaemia was a negative study with no association
with the disease and power-frequency EMF exposures. This writer pointed out that
the higher exposed children in the Linet study did in fact have a positive
association between leukaemia and EMF exposure but that these children had been
removed from the analysis and so it was deceptive to claim, without this
qualification, that no association was found. Black agreed that there was a positive
association at a 3 milliGauss (mG) exposure level but then dismissed it by claiming
that one must go with the published statements by the authors / journals for the
purposes of standard setting. In this context this would suggest that one must take
uncritically published statements used in standard setting regardless of their
validity. This was apparently the case in TE/7 with those members wanting to

approve ICNIRP Guidelines without qualification.

At the conclusion of TE/7 in 1999 the two opposing risk assessments could not be
reconciled and the committee was concluded without approving the proposed
ICNIRP based standard. This placed the Australian government in an unviable
situation just when it was planning to sell off further parts of the electromagnetic
spectrum in the microwave range to accommodate new technology as well as
planning on selling more of its shareholdings in Telstra. With the failure of TE/7 to
approve the draft ICNIRP based standard there was now no RF standard in force.
In addition, the longer the stalemate continued the greater risk that the public

would become increasingly concerned about possible health hazards from the
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technology. The task of drafting and approving an ICNIRP based standard was
then given to a newly created agency, ARPANSA, which convened a Radiation
Health Committee (RHC) to finish the task of drafting an ICNIRP based standard

for Australia and therefore end the uncertainty.

Thus it is concluded that the long push to increase Australia’s former RF exposure
standard’s limits had little to do with better science but all to do with the
‘realpolitik’ of pushing through ICNIRP’s thermal—effects-only paradigm in order
to advance economic interests. This situation belies the claim by ICNIRP chairman
Paolo Vecchia that ICNIRP’s advice was solely based on established health effects,
with no consideration given for economic or social issues.”” The Australian
experience was that the push to accept ICNIRP standards was, above all else, an
economic imperative. This was borne out by essentially the same debate in the

Czech Republic, examined in Chapter 4.

The whole history of SAA, TE/7 and finally ARPANSA’s RHC committee is one
where CSIRO scientific advice to government was largely ignored in favour of
economic considerations in government policymaking. This is compatible with
Collingridge and Reeve’s observations in their analysis of technical policy in which
they concluded that the impact of science advice on rational government policy
was negligible. They saw science advice as always being placed in either an
“under-critical” or “over-critical” environment and in each situation science loses
out. " In the case of RF standard setting and ICNIRP’s attempted hegemony over

science this is especially the case because both environments apply.

In an “under-critical” environment a policy paradigm (such as ICNIRP Guidelines)
already exists and any scientific claims or research findings that appears to support
the paradigm are easily accepted, such as by pro-ICNIRP-standards TE/7
members. In the “over-critical” environment adversaries are sharply divided over

science claims and research findings (such as the existence of low level non-

123 P, Vecchia, P, ‘Electromagnetic Fields and Health: Effects, Perception, Protection’, ICNIRP, Montevideo,
Uruguay, Mar. 5, 2009, http://www.msp.gub.uy/andocasociado.aspx?2819.,16619, accessed April 3, 2009.

2D, Collingridge, C. Reeve, Science Speaks To Power, New York, St Martins Press, 1986.
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thermal bioeffects from RF exposures) are subjected to intense analysis and
differing conclusions by opposing factions. This was very much the case with TE/7
where all research that was presented to the committee to support a precautionary
approach to RF standard setting was summarily dismissed as it conflicted with
ICNIRP.

Collingridge and Reeve’s observations about the fate of scientific advice in
supposedly rational government policy making is reflected by the actions of the
Australian government in ignoring CSIRO’s advice, and later silencing CSIRO
altogether. The government’s actions can be attributed to the fact that CSIRO
advice ran counter to its economic policy to facilitate the roll out of
telecommunications technology. This was the underlying theme that was played

out in the final round of TE/7 meetings.
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Overall Conclusions:

RF standard setting: a weighted assessment of science

“In the councils of government, we must guard against the acquisition of unwarranted influence, whether
sought or unsought, by the military-industrial complex. The potential for the disastrous rise of misplaced
power exists and will persist.”

Public Papers of the Presidents, Dwight D. Eisenhower, 1960, p.

1035- 1040

This thesis has shown that the creation and maintenance of the thermal paradigm
in RF standard setting for the past half century has not been one of a straight
forward case of advancing scientific knowledge, but one of convenience in order to
facilitate the unfettered development of technology free of regulatory restraints.
During the opening years of the Cold War, RF standard setting decisions, made in
an era of scientific ignorance and fear of Soviet malevolence, led directly to a
pragmatic solution to meet the nation’s urgent security needs of the day.
Consideration of possible health hazards from chronic low-level RF exposures was
seen as not only a potential barrier to technological development but also as a
threat to national security. In addition, the existence of strict Soviet RF standards
that claimed to take into consideration the possibility of low-level non-thermal
hazards was a challenge to the scientific hegemony of the U.S. standard. In this
situation, scientists involved in the U.S. standard development research found that
focussing their research on gaining better understanding over thermal biological

effects was what was wanted, not research that questioned that line of inquiry.

The marginalisation of criticisms of the validity of the thermal approach to RF
standard setting has been an important issue raised in this thesis and is what I call

the Procrustean Approach, where all scientific evidence not in conformity with the

thermal bed of knowledge is simply cut off from consideration. Such a state of

affairs has been maintained by the creation of restricted risk assessment
methodologies, conflicted peer review and expert committees constituted
primarily by individuals who have a vested interest in maintaining the status quo.

This has been illustrated in this thesis by the analysis of the IEEE’s peer review
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processes for accepting research papers for consideration in RF standard setting,
the IEGMP / ICNIRP’s risk assessment committees and the case study of the
Australian RF standard setting process. In all three cases the problem of conflict of
interest can be more accurately described as a majority shared interest in

maintaining the status quo in standard setting for vested interest considerations.

The extent of the problem for public health

A critical examination of the current RF standard setting approach is also
important for public health considerations. When the need for an RF exposure
standard first arose over half a century ago it was not considered a public health
matter as the concern was restricted to military personnel and civilian contractors
developing high power military radar systems. The restricted focus of exposure
limits from that time, however, has been steadfastly maintained to become a
foundation for the global telecommunications revolution. Besides the ubiquitous
mobile phone, a large number of communication devices are continually being
developed and marketed globally as telecommunications companies struggle to
keep up their profit margins under market-place competition. As the
electromagnetic spectrum frequencies inevitably become congested as a result,
newer wireless devices are then introduced that operate at ever-higher frequencies.
The predictable result of this on-going development is increasing RF exposures for
society in general, in both the so-called developed and developing nations. If there
are deficiencies in the telecommunications risk assessments conducted by RF
standard setting organizations, both on a national and international level, the sheer
number of people exposed to even a slightly increased risk that is ignored by the
standards can equate to a significant risk for society. This was pointed out by the
U.S. National Toxicology Program on the inadequacies in the existing thermally
based RF standard. To quote:

Over 100 million Americans currently use wireless communication devices
with over 50 thousand new users daily. This translates into a potentially
significant public health problem should the use of these devices even slightly

increase the risk of adverse health effects. ... The existing exposure guidelines
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are based on protection from acute injury from thermal effects of RFR
exposure. Current data are insufficient to draw definitive conclusions
concerning the adequacy of these guidelines to be protective against any non-

thermal effects of chronic exposures.'”

This thesis argues that the current data is insufficient because for too long the
investigation has been hampered by a Procrustean Approach that has cut off
avenues of research that were considered inimical to the maintenance of the

existing thermal paradigm.

This should no longer be acceptable given the implications for global society if the

standard setters have it wrong,.

Future directions

There is obviously an immense problem in recommending how to reform an
existing RF standard setting process that has been controlled from the start by
individuals who have staked their scientific credibility, and careers, on defending
the existing thermal paradigm for standard setting. There is also the problem of
whether or not biologically relevant standards that address chronic low-level non-
thermal exposures are even compatible with the continuing wireless revolution.
These are problems, however, that urgently need addressing due to the possibility
of a significant adverse global public health impact of the technology. This calls for
an international re-assessment of the biological relevance of the existing RF
standards: IEEE’s C95.1 and ICNIRP’s guidelines. This is already happening to an
extent in the European Parliament, as examined in Appendix 3. A standard setting
process is needed that can open up the assessment process to cover all possible
health hazards that might be a consequence of RF technology, regardless of the

economic consequences of that assessment.

123 National Toxicology Program, Fact Sheet, Studies on Radiofrequency Radiation Emitted by Cellular
Phones, 2005.
http://ntp.niehs.nih.gov/files/Cellphone05.pdf , accessed Feb. 12, 2009.
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It is important to note that the concerns raised in this thesis also apply to other
broader environmental debates where industry and other vested interests,
following revisionist principles, have been able to influence the parameters for
regulation of their activities. In this context, this thesis contributes to the debate
over the role played by peer review and expert advisory committees by illustrating
that these processes, far from being a source of unproblematic and objective expert
advice, can be prone to conflict of interest and a biased interpretation of scientific

information, as exampled herein by the RF controversy.
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Appendix 1

John D. Graham on risk assessment.

From Graham’s Keynote Speech: “‘Making Sense or Risk: An agenda for Congress’,
EMF Risk Perception and Communication, the International Seminar on EMF Risk

Perception and Communication, Ottawa, Ontario, Canada, 31 Aug. — 1 Sept. 1998.

Unlike several other presenters at the Ottawa EMF risk seminar who argued that
the public’s perceptions need to be considered and addressed in the risk
assessment/ management and communication process, Graham instead, argued
that they should be simply ignored. This attitude was expressed earlier in 1996
when Graham stated at a conference that “government agencies should be
required to depend on expert analyses, rather than public views, in deciding which

2l

threats to regulate.

In contrast to Beck’s “reflexive modernization”, an inevitable and desirable
consequence of the many hazardous risks from modern technology, Graham saw
public concerns over all technology as a “syndrome of paranoia and neglect”, a
term repeatedly used throughout his presentation. Graham defines it as the lay
public’s ‘over attention’ to an expenditure of resources for alleged dangers that are
speculative and possibly non-existent (overblown/paranoid concerns), while at the
same time far more substantial dangers to public health and environmental quality
are being neglected and tolerated (neglected hazards). Some of what Graham
considers to be “paranoid concerns”, which he defines as “alleged, speculative,
small or non-existent”, include: soil and ground-water contamination from
abandoned hazardous waste sites; pesticide residues on fruits and vegetables; the

1990 Congressional amendments to the Clean Air Act’; and the EPA’s proposed

"'L. MacCleery, et al, ‘Safeguards At Risk: John Graham and Corporate America’s Back Door to the Bush
White House’, Public Citizen, March 2001,
http://baywood.metapress.com/index/6NVWMOKS53VNU92WP.pdf, Accessed March 3, 2007

? While the amendments address outdoor air pollution (from industrial sources) the considerable problem of
indoor air pollution (largely a personal lifestyle issue) remains largely ignored. While this is correct, this
example (in this context) tends to deflect attention away from controlling outdoor industrial sources.
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regulations to reduce benzine industrial emissions in ambient air of urban & rural
communities.” It is  worth noting that Graham’s listing of
“paranoid /alleged / speculative/small or non-existent” concerns all have to do
with industrial sources of pollution created by industries that provide funding to
Graham’s HCRA. As for Graham'’s “neglected hazards”, they are defined as well-
documented and substantial dangers to public health and environmental quality,
including: violence in families and communities; deteriorating lead paint in older
homes; inadequate use of basic preventative health services such as
immunisations, vaccinations and breast cancer screening; and hazardous lifestyles,
such as smoking, abuse of alcohol, high fat diets, lack of physical exercise and
failure to use basic safety devices such as smoke detectors and auto seat belts. Note
that all these dangers originate from the public’s “personal habits”. Graham sees
one example of the public’s “misperception of risk” in surveys that found “A
majority of Americans perceive that ‘things in the environment’ are at least as
important as “personal habits’ in causing sickness and poor health. He goes on to
say that the “best available scientific data indicate that personal habits are much
more a cause of poor health than environmental”. In Graham’s view the best way
to address the public’s concerns over various risks is for the Congress to embrace
risk analysis in public decision making and require by legislation all federal
agencies to: strictly follow quantitative risk assessment before making protective
decisions; use risk rankings in setting priorities; report to the public estimated
risks/costs and benefits of new legislation; use external peer reviews; require that
costs are reasonably related to benefits; and require affected citizens* to seek
judicial review in the event that agencies do not use an accepted risk-analysis

framework.’

* The EPA’s proposal was estimated to cost in the range of $200,000 to $50,000,000 per year life saved
(largely a cost on industry), compared to a cancer program of early detection and treatment of cancers
estimated to cost in the order of $1000 to $10,000 per year of life saved (a cost borne by the public).

4 As corporations have the legal status of citizens in the USA this opens all agency regulatory decisions open
to litigation by corporations that may be adversely affected by said regulations.

3 J. Graham, ‘Making Sense or Risk: An agenda for Congress’, EMF Risk Perception and Communication, the
International Seminar on EMF Risk Perception and Communication, Ottawa, Ontario, Canada, 31 Aug. — 1
Sept. 1998. M. Repacholi, A. Muc (eds), WHO, pp. 1-31.
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Graham’s wish list of 11 points to Congress in order to have “responsible risk

assessments” are outlined below and include my comments.

1) Congress should compel agencies to make use of the “best available scientific

information”

An example mentioned by Graham was “innovative biological studies that suggest
that low doses of unleaded gasoline vapours, chloroform and formaldehyde pose
less risk to people than previously thought”. These “innovative” studies may not
be the best available scientific information as they are still restricted to testing
individual chemicals at low levels of exposure. According to Dr. Philip Landrigan,
Director of the Centre for Children’s Health and the Environment at Mount Sinai
School of Medicine in New York City, much of the current risk assessment being
done on chemical exposures is based on faulty premises. It reflects the single
exposure of an individual at one particular age, and to one chemical. According to
Landrigan, this does not reflect the realities of multiple exposures over a lifetime
that recent research indicates are often synergistic and cumulatively damaging.” *°
" Graham also claims that where new scientific studies suggest that a hazard is
more dangerous than previously thought (examples given: dioxin and fine

particles), agencies tend to be slow to respond to the new information.

2) When scientific knowledge about a risk is imperfect or deficient, Congress should require

agencies to employ “probabilistic methods of uncertainty analysis”."

Taking a precautionary approach in areas of scientific uncertainty over risks has no

place in Graham’s ideology. Instead there is a very complex system of risks

6 Graham, 1998, op.cit., p. 8.

7P. J. Landrigan, B. Sonawane, R.N. Butler, ‘Early environmental origins of neurodegenerative disease in
later life’, Environmental Health Perspectives, Sept. 1,2005, vol.113, issue: 9, pp: 1230-1234.

¥ T. Colburn, D. Dumanski, J. Peterson-Myers, Our Stolen Future, Dutton, Penguin Books (NY), excerpt
from Chapter 3, Chemical Messengers.

? Pesticides and Aggression, Rachel’s Environment & Health Weekly, No. 648, Apr. 29, 1999.

'"W.P. Porter, J.W. Jaeger, .H. Carlson, ‘Endocrine, immune and behavioral effects of aldicarb (carbamate),
atrazine (triazine) and nitrate (fertilizer) mixtures at ground water concentrations’, Toxicology and Industrial
Health, vol. 15,n0. 1/2,1999, pp. 133-150.

! Graham, 1998, op.cit., p. 9.
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requiring a range of estimates as well as estimates of each estimate’s likelihood of

being correct!"

Worst case scenarios need to be balanced by optimistic and
“realistic” estimates of risk. Graham points out that since this task is quite complex
“qualified experts” should be used. This provision, in effect, transfers a great deal
of regulatory power to the hands of a “non-elected technical / political elite

bureaucracy”.

Speaking at an earlier International EMF risk perception & communication
seminar in 1997, Ortwin Renn referred to the call for the return to technical
handling of risk by the technical / political elite, an elite that questions the wisdom
of the lay public in judging the seriousness of risks. Renn noted that many writers
have warned that ignoring public concerns violates democratic principles,
alienates those who feel they should be part of the decision-making process, and
may also underestimate the level of input the public may be able to provide to the
risk manager. Renn also raises the philosophical question of whether the technical
handling of risk really represents an objective assessment of harm or if it is only
the conventions of an elite group that may have no more validity or applicability

than competing estimates of stakeholder groups or the lay public.”

3) When a hazard poses more danger to some citizens than others, Congress should insist
that agencies report that information through distributional methods of wvariability

analysis.”*

This method of analysis takes into account the fact that the public’s exposure to an
environmental risk can vary considerably. Some citizens may be more sensitive to
exposures due to genetic or lifestyle reasons. Some may have a higher level of

exposure, and low-income and minorities often incur a disproportionate share of

12 About as scientifically valid as trying to estimate the winning percentages for next year of all Sydney sports
teams — basketball, football, hockey, rugby, etc. — and then come up with an estimate of the likely success for
a particular athlete playing in that city.

0. Renn, ‘Risk Management: A need to integrate risk assessment and perception’, International Seminar on
Risk Perception, Risk Communication and Its Application to EMF Exposure, Vienna, Austria, Oct. 22-23,
1997, pp. 23-50.

'* Graham, 1998, op.cit., p. 9.
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risks". This needs to be taken into account by agencies by making available to
decision makers and the public, a report on the number of citizens exposed to
various levels of risk and differences in susceptibility to hazards. Although the
need to address the disproportionate sharing of risks is an laudable point, the
requirement for an agency to determine the number of citizens exposed to various
levels of risk and individual differences in susceptibility would be an arduous and
complex task, making, for example, straightforward regulations on controlling
chemical emissions from a chemical plant in a mixed residential neighbourhood
into a exceedingly complex task, fraught with uncertainty for the a risk assessor.
As Landon Winner (1986) said, when the risk assessor is faced with uncertainty,
the task tends to switch from one of taking protective action to one of waiting for
more research to be done before action is taken.'® So, in effect, rather than
providing extra protection to those disproportionably exposed, it makes the

likelihood of effective pollution controls in their area less likely.

4) To nurture the public’s sense of perspective about risk, Congress should require agencies

to make thoughtful use of risk comparisons.”

Graham calls these a “powerful communications and learning tool” provided that
they are “crafted with foresight”. Graham considers that such a comparison can
help citizens and journalists develop an intuition about relative magnitudes. He
also mentions that since the purpose of these risk comparisons is “educational”, it
is neither necessary nor appropriate for an agency to restrict the comparisons to
hazards that happen to fall within its jurisdiction, or to ensure that the risks are
comparable in terms of other dimensions, such as controllability or preventability.
If value judgments are made as to acceptability, then dimensions of risk need to be
considered, not just numerical magnitude. An example given is that when agencies
report that the extra cancer risk from eating pesticide residues in food is one in a
million lifetimes they should also compare this to other risks incurred in daily life,

such as the increased risk of four in a million being killed on the ground by a

'S M. Weintraub, Disparities in Disease, Environmental Justice & Health Union, Aug. 2003,
http://www.ejhu.org/disparities.html, Accessed Jan 15, 2006.

' Winner, 1986, op.cit., p. 143-144.

'7 Graham, 1998, op.cit., p. 10.
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crashing airplane. The obvious inference here is, why worry about pesticides in
your food when there’s a 4 times greater risk of dying from a plane crashing on
your head! Besides the farcical nature of such a comparison, Graham’s mentioning
of a risk of one in a million for cancer resulting from pesticides is in error because
it ignores three things: 1) When assessing the risk from exposure to a particular
pesticide, say DDT, the risk is calculated in isolation from other chemicals. 2) Other
sources of pesticide exposure, such as widespread areas of America where tap
water is contaminated with low levels of a mix of insecticides, weed killers and
artificial fertiliser. The most common contaminants are carbamate insecticides, the
triazine herbicides and nitrate nitrogen.”® 3) Research indicating that mixtures of
these chemicals in concentrations similar to groundwater levels in agricultural
areas have measurable detrimental effects on the nervous, immune and endocrine
systems, with far more direct implications for humans than just cancer risk."” So,
coming up with risk estimations from eating particular pesticide residues in food
does not take into account the total ‘load” of exposure to other chemicals and other

sources of exposure.

The danger of risk comparisons is that they can too easily be used to underplay the
seriousness of risks. This was examined by the Washington-based public interest
organization Public Citizen in their report on John Graham. In June 2000 when
Graham was a member of the EPA Science Advisory Board that reviewed the
agency’s risk assessment on dioxin, he used this tactic to mislead the media about

the seriousness of dioxin. To quote:

“The EPA announced a draft of its study, which showed that exposure to the level
of dioxin currently in our environment causes an increase in the average
American’s lifetime cancer risk to as high as 1 in 100. The EPA’s reassessment also
found that dioxin, even at low levels of exposure, is linked to infertility, immune

system damage and learning disabilities, with more than 90% of dioxin exposure

'8 I E. Barbash, E.A. Resck, Pesticides in ground water--Distribution trends, and governing factors: Ann
Arbor Press, Chelsea, Michigan, 1996, p. 3. ; R. Wiles, B. Cohen, Tap Water Blues, Environmental Working
Group, 1994. ; P. Montague, Pesticides and Aggression # 648, Environmental Research Foundation, April 29,
1999.

19 Porter, Jaeger, Carlson, 1999.
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coming from food, especially fish, meat, and dairy products. But rather than
acknowledging that dioxin poses an additional threat to human health, in his
comments to the media Grahan misleadingly downplayed the risk by comparing
the EPA’s finding to other types of risks, such as the risk of dying in a car crash.
When compared with these risks, Graham suggested the risk posed by dioxin
appears “normal”.*

5) Congress should require agencies to access a broad range of potential human health and

environmental effects.”

Graham makes the valid point that historically agencies have tended to focus
solely on mortality effects (such as cancer), which ignores citizens’ concerns about
other health effects that may effect health and wellbeing. An example mentioned is
the EPA’s then proposed reassessment of cancer risks from dioxin where the levels
of exposure associated with negligible cancer risk are not necessarily low enough
to eliminate concern about possible immune and reproductive effects. Due to the
complexities of the risk-analysis approach, Graham considers that it may make
more sense for federal agencies to move their assessment function to an outside
organization to “achieve a greater degree of objectivity and credibility”. This
suggestion is to transfer important decisions on public health from government
agencies, theoretically answerable to the public via the elected government, to
private bodies. If Graham’s HCRA is considered, it is answerable to the many
private corporations that fund its activities. And who makes the decisions about

which private bodies receive this power?
6) Risk-Based Priority Setting”
Graham mentions that while the Federal government conducts numerous risk

analysis surveys each year little attention is being paid to the “big picture”

questions on how resources are best allocated among various dangers. Giving one

% MacCleery et al, 2001.
! Graham, 1998, op.cit., p. 10.
* Graham, 1998, op.cit., p. 12.
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of his risk comparisons, Graham compares the billions of dollars being spent to
clean up soil at industrial sites where the probability of childhood exposures is
low, versus the fact that little is spent on the problem of deteriorating lead-based
paint in older homes, which does expose large numbers of children to lead. Again
there is a shift in responsibility away from large industrial sources of pollution to a
public “lifestyle” problem by comparing two completely unrelated health issues.
In relation to his industrial site example, an important consideration he misses is
that in some cases, previously industrial land may be re-developed in the future
into residential allotments or adjacent to new residential areas. In this case, both
adults and children could be later exposed if there was an inadequate clean-up in
the first place. The classic example is the Love Canal toxic waste dump controversy
in Niagra Falls, New York. During its use as a waste dump, there were no nearby
residential areas, but years after its closure, lands on and adjacent to the site were
re-developed as residential neighbourhoods and a school. After a record amount of
rainfall, chemicals began leaching out of the ground and even waste disposal
drums began breaking up through the ground in backyards. Plants and trees
started dying and a faint choking smell was noted in the area. There were reports
of abnormally high white blood cell counts, a possible precursor of leukaemia,
increased rates of miscarrages and birth-defects in the Love Canal population.” A
much-disputed study done for the EPA reported increased chromosomal
abnormalities among 36 Love Canal residents.”* The Love Canal development was
later abandoned because it was found the concentration of toxic chemicals from the

former dump had leached into the surrounding areas.”

Graham considered that risk rankings were necessary to give Congress, regulatory
agencies and the public what he called a “proper perspective” about the relative
importance of each new danger reported in the mass media, which he terms the
“risk of the month syndrome”. He recommended that Congress “require the
executive branch to periodically rank hazards according to the seriousness and the

available opportunities for cost-effective reduction”. Further tying the ranking of

BEC. Beck, The Love Canal Tragedy, EPA Journal, Jan. 1979,
http://www.epa.gov/history/topics/lovecanal/01.htm, Accessed Mar. 30, 2007.
** Jasanoff, 1990, op.cit., p. 26-29.

* Beck, 1979.
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hazards to a cost structure, Graham saw that the most serious dangers should not
always be ranked the highest since the available risk-reduction strategies may be
tairly ineffective or costly. Risks of only a moderate degree of seriousness may be
ranked high if it is feasible to eliminate them at a low cost to society. (Low cost to
society should be read as low cost to industry as Graham tends to intermix
society’s needs with industry needs). As ranking of risks would be a complex
process, requiring what Graham called “delicate value judgments”, agencies
would need expert guidelines on risk-ranking drawn up by the Office of Science &
Technology Policy and the Office of Management & Budget. According to Graham,
Congress should require the development of guidelines and the application of risk-
ranking by federal agencies. He mentions one example in relation to the inevitable
degree of scientific uncertainty about the seriousness of every hazard. Graham was
concerned that if “worst case” [EPA’s conservative risk assessments] estimates of
risk are used to characterise a hazard, this would bias that hazard toward a higher
ranking, something Graham felt was unjustified. Graham’s solution here is to
incorporate further complexity by including “ranges or probability distributions
that reflect uncertainty or simply refusing to rank poorly understood hazards”. In
addition, Graham felt that all stakeholders, including “laypersons” involved in the
risk assessment process, must acknowledge and consider the use of risk ranking
value judgements. Along the lines of his technocratic approach to risk, Graham felt
that public participation by interest groups was not always the best approach since
there may be a clear incentive to “game” the value judgment process in a way that
favours industry, environmentalists or consumers. Comparisons could be made
here with Graham’s organization the HSRA and how HCRA value judgements
clearly favour the industries that provide their funding base. A better solution in
Graham’s opinion is to elicit information on value judgments from a
“representative citizen panel”, objectively selected by a panel of social and physical

scientists (a ‘non-elected technical/political elite bureaucracy’).
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7) Report Risks, Benefits and Costs™

Graham mentions that Congress must embrace a principle of considering the
competing risks of regulation as well as the target risks in its legislative language.
As an example Graham mentions several EPA initiatives under the Clean Air Act,
designed to reduce industrial air pollution from the chemical, coke production and
aerospace industries. He points out that EPA risk assessment included estimates
on the level of reduced pollution emissions as well as the estimated cost to
industry but “failed” to include “scientifically supportable” estimates of the
pollution risks to health or the number of adverse health effects prevented by the

estimated reduction.

The scientific evidence that industrial air pollution is a significant environmental
health hazard is well established. Graham’s suggestions to Congress here adds
another layer of complexity and difficulty in regulations, increasing uncertainty
and requiring the services of the expert risk assessor. Graham mentioned that “The
decision not to invest in benefits analysis will ultimately make it difficult for the
EPA to present a persuasive case to congress and the public that their rule makings
on hazardous air pollutants have been worthwhile.” He urged Congress to pass an
across-the-board statutory requirement that all risk-protection rules be

accompanied by risk estimates and estimates of benefits and costs.
8) Reasonable Relationship between Cost and Risk Reduction”

Graham promotes the idea that “Congress should require agencies to make a
plausible case that the benefits of legislation bear a reasonable relationship to costs.
Graham asserts that his organization (HCRA) has “found that federal regulators
frequently make investments in toxin control that would not be considered
reasonable by the norms of preventative medicine”. Congress can correct this

discrepancy by requiring agencies to achieve a reasonable and consistent balance

26 Graham, 1998, op.cit., p. 15.
*" Graham, 1998, op.cit., p. 19.
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between benefits and costs. He gives the example of the EPA’s rule requiring the
formulation of gasoline to reduce human exposures to carcinogens, such as
benzene and volatile organic compounds. Estimated annual costs to the industry in
Phase I were $700 million, and an additional $250 million in Phase II. Estimated
benefits of Phase I were 20 fewer cases of cancer and 115,000 fewer tons of VOCs.
Phase II benefits were estimated to be 4 fewer cases of cancer and 42,000 fewer tons
of VOCs.

9) External Mechanisms of Scientific Peer Review™

Graham points out that as risk analysts wield a subtle but important power when
conducting various types of risk analysis, Congress should insist that their reports
be scrutinised and improved through the external mechanism of peer review. This
could consist of a public advisory committee of non-governmental scientists from
academia and non-profit research organizations. Members would be selected on
the basis of their technical expertise rather than of the basis of their affiliation with
particular stakeholder groups.”” He claims that studies have shown that a public
process of external peer review improves both the quality of the technical

analysis® *!

and the degree of public confidence in decisions that are ultimately
based on the analysis.”” In addition, he said, Congress should insist that agencies

consider recommendations from international bodies but in conjunction with

*% Graham, 1998, op.cit., p. 21.

¥ Selecting advisory committee members on a technical basis and ignoring their affiliation with stakeholder
groups will insure that industry scientists, who do have the relevant technical expertise, but focused for the
benefit of their industry, will have increased representation on committees. This requirement would alienate
the participation of environmental or public interest/consumer groups.

3% According to the International Committee of Medical Journal Editors (ICMJE) all too often the peer review
can be undermined by corporate influences. Because of this, the ICMJE have revised their publication
guidelines to require disclosures of corporate influence on submitted research papers. See ICMJE uniform
requirements, http://www.icmje.org/index.html#peer, Accessed June 23, 2007.

1P, Alderson et al performed a "meta-analysis" of editorial peer review using published studies as their data,
applying statistical methods to the findings of the studies. They looked at the effects of peer review on various
criteria, including methodological soundness, completeness and accuracy. When they surveyed the sum of
research on peer review, they found only scattered empirical evidence supporting the use of editorial peer
review as a mechanism to ensure quality of biomedical research. From: ‘Truth or Consequences: Publication
ethics’, The Economist, vol. 360, Sept 13, 2001, pp. 62-63.

32 Excluding public representation from the public advisory committee is more likely to lose public
confidence its in decisions.
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independent review by a public advisory committee of scientists in the United
States.

10) Judicial Review under the Principle of Deference™

In order to make optional use of risk analysis and to insure that all agencies enact
analytic practices in their decision making process, legislation is required which
encourages agencies to take up risk analysis and which gives ‘outside parties’*the
opportunity to bring the agency to court for failure to do so. Graham also considers
that risk analysis is unlikely to influence administrative decision makers unless
they are compelled by legislation to seriously consider the findings of analysis
when making decisions.”” In Graham’s opinion, legislative “reform” can be
influential in addressing the mis-allocation of resources resulting from the public’s

current syndrome of paranoia and neglect about risk.
11) Analytical Resources™

Graham’s wish list for a congressional commitment to risk analysis also includes
further budgetary and technical resources as well as more analytical requirements.
He sees the need to “cultivate and support a cadre of career public servants who
have broad multi-disciplinary experience in risk analysis”. Graham sees the need
for analytical resources pressing in all fields, but especially in the sub-field of
ecological risk assessment, the most immature aspect of this growing discipline.
He thought the ultimate solution to the syndrome of paranoia and neglect was in
the education of scientists and professionals, and especially in the education

curricula used to educate young people in math, science and economics.

** Graham, 1998, op.cit., p. 22.

** Essentially this refers to industries which felt that they were being adversely affected by agency decisions.
%% This provision virtually would make all risk-assessment decisions by the non-elected technical/political
elite de facto legal requirements that if not followed to the letter of the law by federal agencies could result in
legal action of behalf of the affected industry. For agencies involved they would therefore have no recourse
except to rubber stamp non-elected technical/political elite dictates.

*® Graham, 1998, op.cit., p. 23.
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Appendix 2

Other relevant presentations at the 1998 International Seminar on “EMF Risk

Perception and Communication’, Ottawa, Ontario, Canada

Immediately following Graham’s presentation Michael Repacholi, head of the
WHO'’s International EMF Project IEMFP) gave a presentation on the extent of the
possible EMF problem for society and how IEMFP was addressing this issue. He
pointed out that “[e]veryone in the world is now exposed to a complex mix of EMF
frequencies. EMF has become one of the most pervasive environmental influences
and exposure levels at many frequencies are increasing significantly as the
technological revolution continues unabated and new applications using different
parts of the spectrum are found”. In order to address this problem IEMFP was set
up to establish better health risk assessments to identify any environmental
impacts of EMF exposure and these would then be used to develop an
international consensus for exposure guidelines. No details on IEMFP’s risk
assessment methodology were given. Repacholi then went through the current (as
of 1998) state of the scientific literature for both powerfrequency EMF fields and RF
fields. His report was a fairly in-depth description of what was known, for both
thermal and non-thermal biological effects and identified a number of areas where

research was needed to clarify uncertainties."

Dr Philip Gray from the Programme Group MUI, Germany, cited the risk
approach taken by the National Research Council (1996)*> and the
Presidential / Congressional on Risk Assessment and Risk Management (1997)° as
to why dialogue with all stakeholders should be an important part of the overall

risk analysis process. Gray suggested that, without this communication, technical

M. Repacholi, ‘EMF concerns and WHO’s International EMF Project’, EMF Risk Perception and
Communication, Proceedings of the International Seminar on EMF Risk Perception and Communication,
Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 33-55.

* National Research Council (NRC) Committee on Risk Characterisation, “Understanding risk. Informing
decisions in a democratic society”’, Washington D.C., National Academy Press, 1996.

? Presidential/Congressional on Risk Assessment and Risk Management, “Framework for Environmental
Health Risk Management. Final Report 1, Washington D.C., 1997.
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risk assessment by itself was insufficient to be a useful process for risk
characterization. Stakeholders would include independent consultants, citizen
groups, industry representatives and other affected parties. This was meant to take
into consideration the concerned public’s risk perceptions but it would not
necessarily affect the final risk assessment. Gray pointed out that, in practice, risk
assessments may be framed by many implicit and explicit assumptions, subject to
controversy both within and without the scientific community, subject to further
consultation by decision makers with further review and decisions needing to be
made in future years. As for the EMF controversy Gray considered that this
dialogue was already happening to an extent with international organizations,
such as IEMFP and at many national agency levels.* Chapter 5 of this thesis

examines the above points relevant to the Australia RF standards controversy.

Peter Wiedemann from Programme Group Humans, Environment & Technology
Research Centre, Julich, Germany saw the EMF issue as primarily a
communications problem. He presented a detailed public relations guideline, from
primarily an industry viewpoint, on how to handle public anxieties and fears in
EMF communications with the public. According to Wiedemann lay people show
considerable gaps in their understanding and generally are unfamiliar with any
scientific data/studies. Some of the strategies mentioned, when dealing with the
public, are to explain the limit values (i.e. the exposure standard human exposure
limits), information about the state of the art and the quality of the studies and
reference to the experts, such as WHO (i.e. IEMFP) which “relies on the best
scientists”. A risk comparison was given that claimed that the basic exposure from
natural EMF fields averages 0.003 W/m2 and after the final extension of mobile
phone networks the load of these fields would be 0.0002 W/cm2. Therefore,
according to Wiedemann's logic, “[e]xposure due to mobile radio technology is
thus clearly lower than the already existing average background exposure of 0.003
W/cm2.” This comparison is disingenuous on at least three points. Firstly, it

ignores  the increasing complexity of ever-higher frequencies in

* P. Gray, ‘Improving EMF Risk communication and management: the need for analysis and deliberation’,
EMF Risk Perception and Communication, Proceedings of the International Seminar on EMF Risk Perception
and Communication, WHO, Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 57-76.
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telecommunications that never before existed in the natural environment.
Secondly, it is impossible to predict what the “final extension of the mobile phone
network” will be and thirdly, it is at odds with what Repacholi said earlier at the
same WHO seminar that “EMF has become one of the most pervasive
environmental influences and exposure levels at many frequencies are increasing
significantly.”” Much of Wiedemann PR guideline consisted of explaining on how
to defend the official RF standard limit values, which he termed “protective
values.”® In some respects Wiedmann’s PR guidelines were similar to what
transpired with industry risk-communication with the concerned public in the
Australian TE/7 RF standard setting process. Regardless of community and
scientific concerns the industry and its factional supporters on the committee

would not budge from the official limit “protective” values during the discussions
(Chapter 5).

Gerry Kruk from Gerry Kruk & Associates Communications Ltd., Canada, argued
at the Seminar that controversies over EMF risks from both powerline and
telecommunications facilities can be effectively managed and resolved using the
techniques developed for effective risk communication. After giving a run-down
on the important features of risk communication, Kruk concluded that it is an
effective strategy for avoiding and defusing EMF and other controversies. As with
most of the other speakers at the seminar, the problem was not that there may be a
real risk to be dealt with but how to reduce the public’s concern that there may be
a risk to health.”

Of particular interest was the presentation by Judy Larkin, a principal from
Regester Larkin, a UK-based crisis and issues management consultant firm. Larkin
saw the problem as one where modern society now had “more time to spend

contemplating over all sorts of long-term theoretical hazards”. Nowhere in her

> Repacholi, 1998.

% P.M. Wiedemann, ‘EMF risk communication: Themes, challenges and potential remedies’, EMF Risk
Perception and Communication, Proceedings of the International Seminar on EMF Risk Perception and
Communication, WHO, Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 77-107.

7 G. Kruk, ‘Risk Communication and the Management of EMF Risks’, EMF Risk Perception and
Communication, Proceedings of the International Seminar on EMF Risk Perception and Communication,
WHO, Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 109-135.
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presentation is there any acknowledgement that the public’s concerns may, in
some instances, be justified. In addition, according to Larkin, due to past health
controversies, such as asbestos, tobacco, genetically modified foods, mad cow
disease, etc, the public had become “predisposed to expecting adverse outcomes,
no matter whether the risk is real or perceived”, and this included distrusting
organizations that promote a particular technology. In relation to EMF, Larkin saw
the problem internationally as one where the public perception over risks was
being shaped by the media and anti-EMF activists, thereby causing high levels of
anxiety and controversy. Larkin placed much of the blame for this situation on the
media’s marked increase in negative articles where “alarmist messages make better
stories than reassuring messages”. The problem, according to Larkin, was that both
“scientists and activists were receiving considerably more airtime than industry”.
The challenge according to Larkin was to “minimise public anxiety and maximise
the effectiveness of communication initiatives”. A brief run-down was given on
factors influencing the public’s perception of risk with the central aim of achieving
risk acceptance by the public.® She said that as the public was easily influenced by
the media, it is the responsibility of the scientists involved to “ensure the right
information is available and inaccuracies are corrected when they appear in the
media”. Revealingly, Larkin saw as possibly the biggest risk issue in the UK as one
that threatened the way industry operated, if “communication continues to be led
by the media and activists, with inaccurate reporting of scientific research going on
unrebutted”. She concluded that the way ahead was to support “the WHO and
other independent research frameworks providing clear, accurate and consistent
information to consumers in order that they can be reassured by responsible action
and make informed decisions”.” The overall message in her presentation was that
the primary risk to be assessed and managed was the risk to industry of having to
make changes to their operations as a result of public concerns. Assessing whether

or not public concerns are justified was apparently not part of the task.

¥ Amount of awareness of possible risk, level of scientific consensus over extent of risk, equity of risk,
detectability, dread disease vs. not dreaded, nature of risk (man made or natural), and individual
choice/control over risk.

?J. Larkin, ‘Evaluating Response Options’, EMF Risk Perception and Communication, Proceedings of the
International Seminar on EMF Risk Perception and Communication, WHO, Ottawa, Ontario, Canada, Aug.
3—Sep. 1, 1998, pp. 137-150.

366

JA 08103



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 86 of 487

William Leiss from the School of Policy Studies, Queen’s University, Kingston,
Ontario, Canada, and Greg Paoli from Decisionalysis Risk Consultants, also from
Ontario, made the point in their presentation at the Seminar that concerned
members of the public were effectively using the Internet to educate themselves on
the science to become effective advocates. This is also briefly examined in Chapter
4 of this thesis where the Australian public was able to effectively tap into Internet
resources to gain a credible knowledge of the various RF/MW (and ELF) risk
assessments, start up newsletters, and in several cases write books on the topic.
According to Leiss and Paoli, “individual members of the public who do not
necessarily have scientific expertise, but who have concerns about risk issues, have
begun using Internet resources to gather information, establish contact with like-
minded people everywhere on the globe, obtain guidance on how to ask questions
of experts, and prepare themselves to become skilled intervenors in risk
controversies”. They were of the opinion that Internet based resources, in spite of
weaknesses in the medium, were vital new aids for the empowerment of the public
and were part of the proper functioning of legitimate democratic decision-making
processes. They laid out basic principles to facilitate dialogue between expert risk
assessors and the informed public on risk issues, principles that he felt were not
being properly applied to reduce conflicts. They argued that three points must be
clearly communicated to the public by both industry and government, whom he

referred to as risk promoters:"

* The excess (increased) risk in every involuntary exposure
* The level of uncertainty in expert risk assessments

* The rationale for inequitably distributed exposure.

In a democratic society Leiss and Paoli argued the risk promoters have the duty to

do so.!!

!9 Risk Promoters refer to both industry and governments which jointly introduce new technologies.

Ty, Leiss, G. Paoli,” The Internet as a Public Information resource with a case study on a Canadian
controversy about radio-frequency fields’, EMF Risk Perception and Communication, Proceedings of the
International Seminar on EMF Risk Perception and Communication, WHO, Ottawa, Ontario, Canada, Aug.
3—Sep. 1, 1998, pp. 151-192.
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In relation to the communication of uncertainties, in his presentation at the EMF
Seminar, William Bailey from Bailey Research Associates stated that
acknowledgement of uncertainties to the public was necessary and that risk
communication should be at the start of the risk assessment process. He saw an
inevitable conflict between the scientists who were aware of the uncertainty in the
scientific data, and the public and regulators who typically wanted risk
assessments and guidance to reflect a total lack of uncertainty over risk. The
problem was that scientists (including industry technical experts) were concerned
that any acknowledgement of uncertainty would increase public concerns and
result in criticism over their assessments. Bailey argued that such beliefs should
not allow scientists to mislead other stakeholders, including the public. Thorough
documentation and a transparent evaluation of the scientific data were essential to
having risk assessment support an effective risk communication. As for the safety
factors in the ICNIRP powerfrequency standards (10 for occupational and 50 for
public exposure) Bailey questioned the justification of ICNIRP for the stricter
public safety factor if exposures below the occupational limits were without effect.
He mentioned that ICNIRP needed to explain its rationale for the extra public

exposure safety factor.”

Daniel Wartenberg, from the Environmental and Occupational Health Sciences
Institute, Piscataway, New Jersey gave a review of the scientific approach to
inferring risk, based on weight of evidence, meta-analysis and quantitative risk
assessment. He explained that weight of evidence is a careful and systematic
review of the scientific literature, including in-vitro, in-vivo and epidemiological
evidence. However, he pointed out that there is a subjective side to this evaluation
based on reviewers’ judgements of the quality, relevance and importance of the
data. Judgement is guided by various accepted criteria but there is concern that
there may be a focus on particular studies or specific issues that do not represent

the whole body of evidence. [Relevant here is Chapter 3 of this thesis where the

"2 W H. Bailey, ‘Principles of Risk Assessment with Application to Current EMF Risk Communication
Issues’, EMF Risk Perception and Communication, Proceedings of the International Seminar on EMF Risk
Perception and Communication, WHO, Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 193-211.
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subjective nature of the weight of evidence approach taken by the IEEE RF
standard setting committee is examined.] Wartenberg then covered meta-analysis,
the systematic review of a body of epidemiological literature with statistical
methods applied to summarize the quantitative findings of individual studies or
find consistent patterns which also may be areas of disagreement in the results. He
then covered the basic outline of qualitative risk assessment, the topic of this
chapter, and concluded with a brief outline of how these methods could be applied

to the EMF powerfrequency controversy."

Caron Chess, from the Center for Environmental Communication, Rutgers
University focused on the need for research on public participation in the risk
assessment process. There has been little systematic research in this area (as of
1998) and what little research that was available either used vastly differing criteria
or was done before the mid-1980s. Chess’ main point was that for public
participation to be effective, it must be based on solid research not a collection of
assumptions. She examined the pros and cons of a number of different forms of
public participation, with an emphasis on public meetings and citizen’s advisory
councils (CACs).™

The final presentation of the seminar was given by Richard Woodley, webmaster
for the Internet based Bridlewood Electromagnetic Fields Information Service.
Woodley’s presentation was from the activist’s viewpoint. Woodley offered the
opinion that the EMF issue was one of politics, where evidence of EMF health
hazards was being suppressed by the White House, and agencies downplaying or
contradicting findings that are contained in the studies. He concluded with the
remark that the public deserved better than this."”

" D. Wartenberg, ‘How Dangerous Is It Really? Some Approaches for Inferring Risk’, EMF Risk Perception
and Communication, Proceedings of the International Seminar on EMF Risk Perception and Communication,
WHO, Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 213-227.

4 C. Chess, ‘Public Participation: Guiding Practice With Research’, EMF Risk Perception and
Communication, Proceedings of the International Seminar on EMF Risk Perception and Communication,
WHO, Ottawa, Ontario, Canada, Aug. 3—Sep. 1, 1998, pp.193-227.

" R. Woodley , ‘The Politics of EMFs- An Activist’s Viewpoint’, EMF Risk Perception and Communication,
Proceedings of the International Seminar on EMF Risk Perception and Communication, WHO, Ottawa,
Ontario, Canada, Aug. 3—Sep. 1, 1998, pp. 309-310.
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Appendix 3

Summaries of the negative ‘no’ votes from the Australian TE/7

committee

1). John Hunter, Commonwealth Science and Industrial Research Organisation
(CSIRO)

John Hunter opposed the adoption of the draft standard because it departed from
the original 1985 standard, particularly with the increase in exposure levels and
averaging times. He stated that there was a high level of controversy and
uncertainty, making the level of potential risk to human health unknown. Hunter
said that with this level of uncertainty it was advisable to set exposure levels far
below levels known to cause adverse effects as is technically, economically, and
socially feasible. With this, CSIRO saw no evidence being presented to suggest that
the industry would be hindered if the levels in the 1895 standard were re-instated.'

2). Roger Matthews, Local Government New Zealand

Roger Matthews considered that both the “basic restrictions” and “Derived
Reference Levels” were difficult to determine, leaving local governments and other
agencies with a standard what could not be enforced. Of special concern was
Clause 10(b), having to do with “the primacy of the industry’s business interests
over neighbours interests, cost minimisation - to the industry, and
appropriateness”. This was defined by the industry itself — meaning that the
industry could disregard the clause if it chose to. There was also no requirement
for industry to show that best practice was followed to minimise exposure levels to
the public and this should be addressed in the standard. Matthews also pointed
out that the most of the submissions to TE/7 requested a precautionary approach

and in response the committee had weakened it, therefore there was not a

' J. Hunter, CSIRO, CSIRO Ballet Draft (TE/7) WP ID Number 17067. cdr. doc, Mar. 02, 1999.
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reasonable balance between the needs of industry and the interests of the

community.’
3). Dan Dwyer, Communications, Electrical and Plumbers Union (CEPU)

Dan Dwyer saw the ICNIRP guidelines as providing nothing more that a “cooking
standard”, as it only regulated the amount of heating that could be applied to the
human body. Dwyer disagreed with assertions that ICNIRP’s standard was
international and unassailable. He saw it as a controversial standard that suited
industry. There was an acknowledgment that while industry may need massively
increased exposures for its various technologies, giving enormous profits to the
industry, this had to be balanced against a risk to public safety. Dwyer saw a
number of studies reporting adverse findings being criticised as mere anecdotal
evidence in a manner similar to what happened in the tobacco and asbestos
scandals. Since the 1985 standard Dwyer saw all the research as being aimed at
justifying an exploitation of the basic restriction (a rise in temperature of one
degree) to the limit, with little effort at replicating previous studies. He considered
such an approach was inconsistent with a precautionary approach. Dwyer
mentioned that the draft had contained a statement on a precautionary approach
which the public supported, but that the wording was later amended to end up
merely as “feel good” statements put into the standard to reassure the public. This
Dwyer felt was deceitful and misleading to the public. Some other points that he
was concerned about were that Table 2 of the draft standard showed that while the
whole body should not be heated above the level of 0.4 W/kg, it allowed the head
exposure to be increased 25 times to 10.0 W/kg. This gave very significant
temperature rise in parts of the head and brain which was a big bonus for the
mobile phone industry. Another concern was that the increase in averaging times
from the previous 60 seconds to 6 minutes was not consistent with the

precautionary approach.

2c. Singley, R. Matthews, LGNZ, Ballot for the TE/7 Committee, DR 98627 — Human Exposure to
Electromagnetic Fields, Mar. 1999.
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Dwyer considered ICNIRP’s stated standard of proof as set so high (dismissive) as
to be inconsistent with public safety. He said that when there is any doubt the

public should be fully informed and precautionary action taken.

The Vienna Resolution was suggested by Dwyer as a model for defining bioeffects.
He recommended that instead of using the terms “athermal”, “nonthermal” or
“microthermal” effects, the term “low intensity biological effects” was more

appropriate.

Dwyer said that the entire RF standard setting process was fundamentally flawed
as the wrong people were making the decisions over public health. He felt that a
political decision was needed, which he defined as “When it comes to public
safety, if there is any risk, then the public should be firstly imformed, then

'II

protected!” (by the government).

In conclusion Dwyer stated:

ICNIRP may take a conservative approach. A conservative decision would be
the best approach for a professional research body with a reputation to protect!
It is clear that any study that finds a link between RF radiation and a health risk
will be severely criticised by the RF manufacturers/telecoms. This does nothing
for your reputation, let alone your ability to bet more funds to replicate your

findings.’
4). Sue Pennicuik, Australian Council of Trade Unions (ACTU)

Sue Pennicuik supported the reasons for its no vote as being the same as those

expressed in Dwyer’s CEPU submission (above). *

5). John Lincoln, The Australian Consumers Federation (ACF-1)

*D. Dwyer, TOA, TE/7 Ballot TE/7-0090, Mar. 3, 1999.
4S. Pennicuik, ACTU, Reasons For Negative Vote, D99030, Mar. 1999.
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John Lincoln did not agree to the adoption of the ICNIRP guidelines as they were
essentially flawed by the omission of some studies and the incorrect interpretation
of others. The submissions by Neil Cherry and myself were mentioned as ones that
could have formed a sensible debate in the committee but they were ignored.
Lincoln felt that an increase in exposure levels without a meaningful precautionary
approach would result in the proliferation of RF technology which had not been

proven safe.

Lincoln mentioned Dr. John Holt’s submission that explained that while the whole
body average SAR rate of 4 W/kg was based on healthy bodies, it failed to
consider the fact that diseased tissue absorbs more energy than does healthy tissue.

He mentioned that this submission was ignored by the committee as well.

Lincoln took special note that, while public submissions were almost totally
ignored by the committee, industry submissions received considerable attention.
This was inconsistent with Standards Australia’s stance of impartiality and was

unjustifiable, in Lincoln’s opinion.

As for a precautionary approach, Lincoln saw it as being “completely and utterly
confounded so that the draft standard ignores all reference to precaution, despite
strong community support for the principle” Lincoln added, “To exclude a
precautionary approach mocks the notion of public health protection and utterly

discounts community concerns.”

Lincoln took issue with how the large number of public submissions that indicated
an enormous public concerns about the effects of low level (non-thermal) radiation
were in no way addressed in the final draft. Lincoln considered that such concerns
could have been addressed with a precautionary approach. He considered that the
standard dismissed non-thermal effects on the basis that “causation has not been
shown”. He explained that to wait for causation to be established was
inappropriate in the case of RF as the latency period can be 20 + years. He stated
that “when it comes to protecting the community public health, a responsible

public health standard would not take such a risk”. Furthermore, Lincoln noted
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that the wording in the Foreword put public health subservient to the needs of
industry. He also wondered why increasing the averaging time to 6 minutes from

60 seconds was so important to industry. Lincoln concluded:

I cannot in all conscience endorse a document that reflects so little regard for
community opinion and community health. The Document must admit to
being what it is: a performance standard based on thermal levels of RF only
and must not pretend to be a Standard that protects public health at all levels

of exposure.”
6). Don Maisch, The Australian Consumers Federation (ACF-2)

In justifying my no-vote to the proposed standard, I mentioned my previous
submissions on the importance of a precautionary approach to be incorporated
into the standard before voting in the affirmative. I pointed out that the draft that
was agreed upon at the earlier Wellington NZ meeting, and which was circulated
for public comment, did have elements of a precautionary approach. However the
final wording in the Foreword and particularly Section 10(d) of the final draft was
a significant departure from the concept of a precautionary approach as
formulated at the Wellington meeting. In fact any reference to “Precautionary

Approach” had been deleted in the final version.

I mentioned the New Zealand Shirley school decision (Chapter 5) and how the
judge had erred in his ruling that “A precautionary approach is already implicit in
the Act “ (ICNIRP). This was because even though the guidelines could be said to
have a precautionary approach for thermal effects, it did not address a
precautionary approach for possible low-level adverse biological effects. This is

what the public submissions to TE /7 were overwhelmingly concerned about.

I saw an apparent bias on behalf of the judge in the Shirley decision where he

accused the expert testimony of some of the witnesses as being biased but

5 J. Lincoln, ACF, Reasons For Negative Vote, Mar. 1999.
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uncritically accepted the industry’s evidence as correct in its interpretation of the
science. For instance Judge Jackson stated that ICNIRP accurately portrays the
general scientific view of the research and he referred to the discredited Robinette
et al 1980 study. I pointed out that if the judge displayed the same level of critical
examination with the ICNIRP Guidelines he would have found that ICNIRP made
many significant errors in its evaluation of the epidemiological evidence. As my
previous submissions to TE/7 asserted, the ICNIRP Guidelines apparently were
incapable of dealing objectively with data on population exposures to RF/MW
especially in light of the three epidemiological studies that were referred to on
page 11 of the guidelines. This apparent bias in the ICNIRP guidelines was the
main reason that I considered that a strong precautionary approach was necessary
in relation to possible adverse effects from prolonged RF exposure at intensities
insufficient to cause heating. In addition I called for a thorough and independent

analysis of the ICNIRP document before it was accepted by the committee.

I considered the final draft as a big step backwards when compared to the original
1985 Standard, where it stated in the Foreword:

It has been demonstrated that low-level, long-term exposure can induce a
variety of effects in the nervous, haematopoietic and immune systems of small
animals. Such exposure may influence the susceptibility of such animals to
other influencing factors. Thermal influences seem inadequate to account for

these and other effects.

I concluded that the final result was a “homoeopathic dose of Precautionary
Approach”, which had been diluted to the extent that virtually nothing was left of
the original intent. Therefore as a public /consumer representative I could not

justify any vote except the no option.’

® D. Maisch, ACF, Final Vote, Mar. 3, 1999, http://www.emfacts.com/papers/submissions.html
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7). Jim Leigh, The National Occupational Health and Safety Commission
(NOHSO),

Jim Leigh saw the reliance on 1998 ICNIRP guidelines as unsatisfactory when
compared to the 1998 U.S. National Institute of Environmental Health Sciences
(NIEHS) evaluation that followed the International Agency for Research on Cancer
(IARC) cancer classification of extremely low frequency (ELF) EMF as an IARC
class 2B carcinogen. He thought that TE/7 should wait until the formal IARC
evaluation of RF exposures, scheduled for June of 2003. In the meanwhile the

Interim standard could apply.

Leigh also thought it inappropriate for TE/7, composed as it was, to be trying to
set a health based standard and giving public assurances (of safety) would be
wrong. It was also wrong to be so concerned about giving legal protection to the
creators of RF when they have such a strong voice in the process. He concluded
that he “was concerned with the almost arrogant dismissal of much of the public

comment and the failure to consider the Vienna Resolution of October 1998.””

8). Ivan Beale, Adopt Radiation Controls (ARC), New Zealand.

Ivan Beale wrote that in its final form, the draft standard followed the philosophy
used in both the IEEE and ICNIRP standards in that maximum permissible
exposure levels are related to the well-established adverse effects associated with
whole-body heating. Even though there is general agreement that the draft
standard does provide adequate protection from adverse effects related to whole-
body heating, it failed to consider findings from recent research that found adverse
effects at levels far below the maximum permissible levels. Beale pointed out that
he and other committee members had consistently argued for a standard that took
into consideration the evidence of adverse effects at levels below the basic
restriction of 4W/Kg. Details of this evidence, as well as references for

precautionary principles and the principles of acceptable risk, had been presented

" J. Leigh, NOHSC, Reasons For Negative Vote, March 1999.
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to the committee. Beale pointed out that both he and Roger Matthews had
presented papers to the committee dealing with these issues and why the draft
standard did not serve the public health protection needs of the community. As the

final draft standard did not reflect these arguments he could not support it.

Beale said that he would support the draft standard if it was clearly stated what
the standard provided protection against and not pretend to provide adequate

protection from all practically adverse effects. Beale concluded that:

In my view, the only honest alternative is to produce a standard that specifies
maximum permissible exposure levels for effects associated with whole-body
heating at exposure levels above 4 W/Kg, and make it clear that this is not
intended to provide protection from other effects. These must be handled

using some precautionary principle such as Prudent Avoidance.®

Beale made the point that the justification for the standard’s dismissal of non-
thermal effects was encapsulated in a sentence in the Foreword where it stated:
“There is no conclusive evidence of any harmful effects to people exposed to the
threshold value of 4 W/Kg”. However, he considered that the validity of that
sentence rested upon a definition of what “conclusive evidence” constituted but
nowhere in the standard was that defined. Beale said that public health protection
needed to go beyond “conclusive evidence” to “indicative evidence”, especially
when the scientific data on RF bioeffects is so limited. This is even more so with
modulated RF where there has been almost no research on the effects of exposure
to these fields. He stated that “[t]o indicate, as the draft standard does, that we
have anything more than a very vague idea of the biological role of low-frequency

modulations is as dishonest as it is dangerous”.’

81. Beale, ARCNZ, Comments on revised draft TE/007-0050-520 and additional reasons for my negative
vote,Mar. 1999.
? ibid.
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Beale concluded:

In my view, the only honest alternative is to produce a standard that specifies
maximum permissible exposure levels for effects associated with whole-body
heating at exposure levels above 4 W/Kg, and make it clear that this is not
intended to provide protection from other effects. These must be handled

using some precautionary principle such as Prudent Avoidance."

"%ibid.
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Appendix 4

Australian/New Zealand public resource documents

1) The 1991 book by retired CSIRO scientist, Les Dalton, “Radiation Exposures: The
hidden story of the health hazards behind official ‘safety’ standards’, written for the
general public, served as a basic primer in both ionizing and non-ionizing

radiation health issues.'

2) The January 1994 report by CSIRO scientists A. Doull & C. Curtain, titled ” A
Case for Reducing Human Exposure Limits Based on Low Level, Non Thermal Biological
Effects” was made widely available to the concerned public by activist groups in
Sydney and Adelaide. In addition the offices of the Australian Democrats in
Hobart and Melbourne widely distributed copies. For the public this report gave a
general overview on the history of RF standard setting internationally and in
Australia, examined the thermal vs. non-thermal controversy and called for

reducing the exposure limits.?

3) A June 1994 CSIRO report prepared by Stan Barnett was titled “CSIRO Report on
the Status of Research on the Biological Effects and Safety of Electromagnetic Radiation:
Telecommunications Frequencies”. Unlike the ICNIRP guidelines which dismissed
chronic low level exposures as beyond the scope of the guidelines, and therefore
addressed thermal acute effects only, the CSIRO report, which reviewed the
important studies on RF exposure, concluded that a high level of uncertainty
existed in the RF literature leading to an inability to address the issue of chronic
environmental level exposures to RF. The report concluded that there was
insufficient reliable scientific evidence on which to base sound conclusions about
the safety of RF/MW radiation exposures in telecommunications. The report

stated: “...because of its equivocal nature, the database for RF emissions has

"' L. Dalton, Radiation Exposures: The hidden story of the health hazards behind official ‘safety’ standards,
Scribe Publications, 1991.

2 A. Doull, C. Curtain, A Case For Reducing Human Exposure Limits Based On Low Level, Non Thermal
Biological Effects, Unpublished, 1994.
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limited value. It may be dangerous to make general statements on safety based on
lack of evidence of harmful effects when so little relevant research has been carried
out.”> Though this report was finalised by June 1994 it was only released in the
form of six copies deposited in the Parliamentary library and languished there
until March of 1995 when Senator Robert Bell and the magazine Communications
Day received an anonymous letter about the report’s existence. Bell’s office
requested two copies from Spectrum Management Agency (which later arrived
marked confidential) and thereafter widely publicised the report’s existence.* At
about the same time investigative journalist Stewart Fist received a digital copy of

the report and placed the entire report on his web site.”

According to Betty Venables, the convener of Sydney based Electromagnetic
Radiation Alliance of Australia (EMRAA), the Report was the public’s first concise
and comprehensive document on the RFR health issue. On advising the NSW
Local Government Association of the availability of the CSIRO Report the
President, Peter Woods, issued instructions for every local Council in NSW to
receive a copy. According to Venables, the public concern regarding RFR exposure
and the potential health threat was therefore based not on fear and ignorance but
on reliable information regarding the state of the science, which they were

obliged to seek out in the interest of family health.’

4) In October 1994, Senator Bell tabled in the Senate a report titled, (Non-ionizing)
Electromagnetic Fields and Human Health: Are current standards safe?. This report
critically examined the basis for the power frequency exposure guidelines and
called for exposure standards to reflect the epidemiological evidence for chronic

low level health effects at levels far lower that the standard limits.”

?S. Barnett, Report on the Status of Research on the Biological Effects and Safety of Electromagnetic
Radiation: Telecommunications Frequencies, CSIRO Division of Radiophysics, June 1994.

* As reported in D. Maisch, ‘Fields of Conflict: The EMF Health Hazard Controversy’(self published), p. 57-
58, Aug., 1995.

3 Correspondence with Stewart Fist, Aug. 30, 2005.

® Correspondence with Betty Venables, convenor of the The Electromagnetic Radiation Alliance of Australia
(EMRAA) Sutherland Shire Environment Centre, Sutherland, NSW. July 27, 2003.

" D. Maisch, (Non-ionizing) Electromagnetic Fields and Human Health: Are current standards safe?, Senate
Hansard, Oct. 1994.
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5) In April of 1995, Dr. Neil Cherry, from Lincoln University, New Zealand, widely
circulated a report: “Potential and Actual Adverse Effects of Cell Site Microwave
Radiation” This report consisted of his own review of the RF literature which
highlighted shortcomings in the ICNIRP guidelines, as well as detailing possible
adverse effects from mobile phone base stations at levels far below those set by
ICNIRP.® This report was followed by several later versions, all critical of ICNIRP

guidelines.

6) In August 1995, I self published Fields of Conflict: The EMF health hazard
controversy. This update of my October 1994 Senate paper was widely distributed
in Australia by the Office of Senator Bell.”

7) In April 1996 Senator Bell tabled in the Senate a background report titled,
“Mobile Phones and Their Transmitter Base Stations: The Evidence For Health Hazards -
A local Government and Community Resource Document” This report was the result of
an approximately six month search of literature relevant to health effects from

telecommunications technology.'

¥ N. Cherry, Potential and Actual Adverse Effects of Cell Site Microwave Radiation, (self published), 17 Apr.
1995.

 Maisch, 1995.

10D. Maisch, ‘Mobile Phones and Their Transmitter Base Stations: The Evidence For Health Hazards,
Australian Senate Hansard, Apr. 1996.
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Glossary

ACA: The Australian Communications Authority. Now the Australian Communications and
Media Authority with responsibilities for the regulation of broadcast, internet, radio-
communication and telecommunications technology.

ACRS: The Advisory Committee on Reactor Safeguards advises the U.S. Nuclear Regulatory
Commission on reactor safety studies, facility license applications, hazards of proposed facilities
and the adequacy of proposed reactor safety standards.

ACTU: The Australian Council of Trade Unions is the peak body representing the Australian
trade union movement.

AEC: The Atomic Energy Commission was established by the U.S. Congress in 1946-1947 to fulfil
the dual roles of promoting the civilian uses of nuclear energy technology and regulation of that
technology. As a result of these conflicting roles the regulatory function was transferred to the
Nuclear Regulatory Commission in 1974 and the developmental function transferred to another
organization which later became the Department of Energy.

AFRL: The Air Force Research Laboratory (U.S.) was created in October 1997 as a consolidation of
four Air Force laboratory facilities with a research and development mission to improve the
nation’s war-fighting technologies.

AGNIR: The Advisory Group on Non-Ionizing Radiation was established by the U.K.’s NRPB in
1990 to review the scientific literature on the human biological effects of non-ionising radiation to
advise on research priorities. Reconstituted in 1999 as an independent advisory group it now
advises the Health Protection Agency on radiation, chemical and environmental hazards.

AIEE: The American Institute of Electrical Engineers was a U.S. based organization of electrical
engineers from 1884 to 1963 when it merged with the Institute of Radio Engineers to form the IEEE.

ALARA: As Low As Reasonably Achievable is a fundamental principle in radiation protection
with the aim of reducing radiation exposure (both for ionizing and non-ionizing radiation) but
taking economic and social factors into account.

AMTA: The Australian Mobile Telecommunications Association is the peak industry body
representing Australia’s mobile telecommunications industry.

ANSI: American National Standards Institute is an industry standards body that promotes and
facilitates voluntary consensus standards and assessment systems to aid global competitiveness of
the American business sector while helping to assure the safety and health of consumers and the
protection of the environment.

AOARD: The Asian Office of Aerospace Research and Development. A foreign detachment of the
U.S. Air Force Office of Scientific Research.

ARC: Adopt Radiation Controls was a New Zealand based public interest group opposed to the
adoption of the ICNIRP RF Guidelines for the nation.

ARPANSA: The Australian Radiation Protection and Nuclear Safety Agency is a federal
government organization with the responsibility for protecting the health and safety of people, and
the environment, from the harmful effects of ionising and non-ionising radiation.
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ARRL: The American Radio Relay League represents the interests of amateur radio enthusiasts
before U.S. regulatory bodies and provides technical advice and assistance to amateur ratio
operators in the U.S.

ASA: The American Standards Association was reorganized in 1966 to become the United States of
America Standards Institute (USASI), renamed in 1969 as ANSI.

CAG: The Carcinogen Assessment Group formed by the U.S. EPA in order to centralize its in-
house expertise on cancer.

CDRH: Center for Devices and Radiological Health within the U.S. FDA is responsible for
ensuring the safety and effectiveness of medical devices and eliminating unnecessary human
exposure to man-made radiation from medical, occupational and consumer products and educating
industry on the relevant policies and regulations.

CENELEC: The European Committee for Electrotechnical Standardardisation comprised of the
National Electrotechnical Committees of 30 European countries and 8 National Committees from
neighbouring countries. The business orientated organization works to further European
harmonization of standards, creating standards requested by the market and harmonized standards
in support of European legislation. It focuses on increasing market potential and encourages
technological development and guarantees the safety and health of consumers and workers.

CEPU: The Communications, Electrical and Plumbing Union (Australia) represents the interests of
the workers of three essential industries, the electrical, communications and plumbing sectors.

CFA: The Consumers Federation of Australia is the national peak body for consumer groups in the
nation.

COMAR: The IEEE Committee On Man And Radiation a group of experts on health and safety
issues related to electromagnetic fields, from powerline through microwave frequency ranges.

COST: The European Cooperation in the Field of Scientific and Technical Research that supports
co-operation among scientists and researchers across Europe. The organization now has 35 member
countries and enables scientists to collaborate in a wide spectrum of activities in research and
technology.

CPSU: The Community and Public Sector Union (Australia) represents workers from the public
sector, telecommunications, call centres, employment services, commercial broadcasting, the
aviation industry and the science and research sectors.

CSIRO: The Commonwealth Science and Industrial Research Organisation is Australia's national
science agency with more than 50 sites throughout Australia and overseas.

CTIA: The Cellular Telecommunications Industry Association (U.S.) represents all sectors of
wireless communications — cellular, personal communication services and enhanced specialized
mobile radio. They represent service providers, manufacturers, wireless data and internet
companies and other sectors of the wireless industry.

CWD: The Compensating Wage Differential: The acceptance of a higher wage in exchange for a
higher occupational risk of injury.

DARPA: The Defense Advanced Research Projects Agency is the central research and
development office for the U.S. Department of Defense (DoD). DARPA’s mission is to maintain the
technological superiority of the U.S. military and prevent technological surprise from harming
national security.
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Daubert ruling: The U.S. Supreme Court issued a directive on June 28, 1993 relating to how
federal judges should decide whether to allow expert testimony into the courtroom. It directed
judges to act as scientific “gatekeepers” by examining the scientific method underlying expert
evidence and to admit, in their opinion, only that evidence that was both “relevant and reliable.”

Diathermy: A now disused therapeutic treatment that used radiofrequency radiation to
selectively heat tissue, such as muscles as it was thought to induce relaxation and aid healing.

DoD: The U.S. Department of Defense.

EC: The European Commission is the executive branch of the European Union. The body is
responsible for proposing legislation, implementing decisions, upholding the Union's treaties and
the general day-to-day running of the Union.

EEPA: The Electromagnetic Energy Policy Board (U.S.).

EHC: Environmental Health Criteria are WHO monographs that provide international, critical
reviews on the health effects of electromagnetic fields/radiation, chemicals and biological agents on
human health and the environment.

Electromagnetic Spectrum: A way of organizing electromagnetic fields on the basis of their
frequency of oscillations expressed in cycles per second, or Hertz (Hz). The higher the frequency,
the shorter the distance between one wave and the next, and the greater the amount of energy in
the field. The non-ionizing range extends from 0 Hertz to visible light at trillions of Hertz.
Frequencies above light are considered to be ionizing and include X-rays and cosmic rays. The EM
spectrum is divided into regions based on frequency and usage. See also Extremely low frequency,
Radio frequency, and Microwave.

ELF: Extremely low frequency electromagnetic fields are in the portion of the electromagnetic
spectrum extending from above zero to 3000 Hertz. This includes the 60-cycle power frequency in
the United States and the 50-cycle in Europe and Australia.

EME: Electromagnetic Energy in the non-ionizing part of the electromagnetic spectrum, usually
referring to radiofrequency radiations.

EMEF: Electromagnetic Fields in the non-ionizing part of the electromagnetic spectrum usually
referring to power frequency or extremely low frequency emissions.

EMR: Electromagnetic radiation: referring to radio frequency emissions. See EME.

EMRAA: The Electromagnetic Radiation Alliance of Australia. A Sydney based public interest
activist group.

EOARD: The European Office of Aerospace Research and Development, a detachment of the U.S.
Air Force Office of Scientific Research.

EPA: The Environmental Protection Agency is America’s peak government agency for
environmental science, research, education and environment pollution risk assessment efforts.
Their mission is to protect human health and the environment.

EPRI: The Electric Power Research Institute: the U.S. power industry’s research and development
organization relating to the generation, delivery and use of electricity for the benefit of the public.

ESAA: The Electrical Supply Association of Australia is the peak industrial organization to
promote the interests of the Australian power generating industry.
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EU: The European Union is the economic and political union of 27 member states, located
primarily in Europe.

FCC: The Federal Communications Commission a U.S. government agency regulates interstate
and international communications by radio, television, wire, satellite and cable.

FDA: The Food and Drug Administration (U.S.) is an agency within the Department of Health and
Human Services that is responsible for protecting the public health by assuring the safety, efficacy,
and security of human and veterinary drugs, biological products, medical devices, the nation’s food
supply, cosmetics, and products that emit radiation.

FRE: The Federal Rules of Evidence (1975) govern the introduction of evidence in U.S. Federal
Court proceedings, both civil and criminal. They do not apply to suits in state courts but are closely
modeled in state provisions.

Frequency: The rate at which a periodic electromagnetic waveform repeats itself in time at one
position in space. Frequency is measured in cycles-per-second or Hertz (Hz). The electric power
frequency, depending on country is either 50 or 60 Hz. The radiofrequency and microwave
frequency band ranges from approximately 3 kilohertz (kHz) to 300 gigahertz (GHz).

FOIA: The Freedom of Information Act.

Frye test: A US. legal precedent originating from 1923 regarding the admissibility of scientific
examinations or experiments in legal proceedings.

GAO: The Government Accountability Office is an investigative arm of the U.S. Congress that
audits and evaluates government programs and activities.

GATT: The General Agreement on Tariffs and Trade negotiated new trade agreements that all
countries would enter into. It ran from 1947 to 1994, when it was replaced by the World Trade
Organization.

GBR: Ground Based Radar is the primary fire control radar system , providing surveillance,
acquisition, tracking, discrimination, fire control support and kill assessment for the U.S. National
Missile Defense system.

Gigahertz: An electromagnetic frequency of billions of cycles per second.

GM: Genetic modification/manipulation referring to genetic engineering, recombinant DNA
technology, and gene splicing.

HPS: The Health Physics Society is the U.S. society of specialists working in radiation safety issues.
Founded in 1956 it established IRPA in 1964.

Hz: Hertz - see Frequency.

HCRA: The Harvard Center for Risk Analysis is a predominantly industry funded organization
that promotes its version of risk analysis for addressing environmental risks to while addressing
industry concerns.

HFT: High frequency transients are very brief high frequency voltage spikes of either positive or
negative polarity in mains power electrical power wiring caused by switching (such as electric

motors starting) causing interruptions to the current flow. Characterised as packing a lot of power
into a very brief time frame, such as in micro-seconds.
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TAC: The International Advisory Committee established to provide oversight to IEMFP.

IARC: The International Agency on Research on Cancer , a WHO agency that coordinates and
conducts research on the causes of human cancer, the mechanisms of carcinogenesis, and to
develop scientific strategies for cancer control, including disseminating information through
publications, meetings, courses, and fellowships.

ICES: The International Committee on Electromagnetic Safety, formerly IEEE’s SCC-28 standards
committee, operates under the IEEE standards board to develop exposure standards for the
frequency range 0 — 300GHz and has a membership representing 26 nations.

ICNIRP: The International Commission on Non-Ionizing Radiation Protection is non-government
organization authorized by WHO to deal with non-ionizing radiation protection and recommend
exposure standards to national governments.

IEC: The International Electrotechnical Commission. Founded in London in 1906 the organization
is an international standards and conformity assessment body for all fields of electrotechnology
including capacitors and resistors, semiconductor devices, electrical equipment in medical practice
and maritime navigation and telecommunications.

IEEE: The Institute of Electrical and Electronics Engineers is a leading industry trade organisation
formed in 1963 with the merger of the American Institute of Electrical Engineers and the Institute of
Radio Engineers. It aims for the advancement of electrical and electronic technology including
aerospace, computers, electrical power, biomedical and telecommunications and also sets standards
over that technology.

IEGMP: The Independent Expert Group on Mobile Phones (U.K.) was established in 1999 and
issued a report in May 2000 on its assessment of the scientific literature on the risks to health from
mobile phone technology.

IEMFP: The International EMF Project. Under the auspices of the WHO its objective is to conduct
risk assessments on the health and environmental effects of exposure to static and time-varying
electric and magnetic fields in the frequency range 0 - 300 GHz. It recommends to national
governments the exposure guidelines promulgated by ICNIRP with which it is closely allied.

ILGRA: The Interdepartmental Liaison Group on Risk Assessment (now defunct) was a
committee of senior policy makers established to draft a uniform approach to risk for the U.K.
government’s policy on risk assessment.

INIRC: The International Non-lonizing Radiation Committee was formerly a working group
within IRPA formed in 1974 to examine the problems of health protection for non-ionizing
radiation. It was renamed INIRC at the IRPA Congress in Paris in 1977. It was superseded by
ICNIRP in 1992.

Ionizing Radiation: Electromagnetic radiation with sufficient energy to overcome the bonds of
electrons in atoms or molecules. The released electrons then become ions. Usually referred to as
radioactivity, it has a far shorter wavelength and consequently higher frequency than visible
light.This type of radiation includes X rays and gamma rays.
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ILO: The International Labour Organization is a United Nations agency to improve opportunities
for women and men to obtain decent and productive work in conditions of freedom, equity,
security and human dignity. Its main aims are to promote rights at work, encourage decent
employment opportunities, enhance social protection and strengthen dialogue in handling work-
related issues.

IRCG: The Geneva based International Risk Governance Council made up of a self-proclaimed
independent group of government, industry and academic professionals with the aim of promoting
their methodology on risk regulation.

IRIS: The Integrated Risk Information System is the risk analysis system used by the EPA for its
risk assessment process.

IRPA: The International Radiation Protection Agency was established in 1964 as an international
initiative of the Health Physics Society (U.S.). IRPA is the international forum of national radiation
protection organizations with the aim of providing and improving protection from the hazards of
radiation in order to facilitate the safe use radiological technology, including scientific, medical,
engineering, nuclear and radio-communications. IRPA encourages the establishment of universally
acceptable radiation protection standards or recommendations through the international bodies
concerned (i.e. IEEE C95.1 and the ICNIRP Guidelines).

MW: Microwave frequency fields are in the upper part of the radiofrequency spectrum (see RF). It
ranges from approximately 0.3 Ghz to 300 Ghz. As with all of the RF spectrum, in health protection
standard setting the main biological effect of exposure to prevent is an increase in tissue
temperature at high exposure levels (see SAR).

NAB: The National Association of Broadcasters is a U.S. trade association that advocates on behalf
of more than 8,300 free, local radio, broadcast and television stations and represents their interests
before Congress, the Federal Communications Commission and the Courts.

NATO: The North Atlantic Treaty Organization is a military alliance of 26 nations from North
America and Europe following the goals of the North Atlantic Treaty signed in April 1949.

NAS: The National Academy of Sciences is a U.S. society of scholars engaged in scientific and
engineering research to further science and technology for the betterment of society. NAS includes
the National Research Council, the National Academy of Engineering, and the Institute of
Medicine. Collectively, the four organizations are known as the National Academies.

NCRP: The National Council on Radiation Protection and Measurements is a U.S. congressionally
chartered committee with the mission to formulate and widely disseminate information, guidance
and recommendations on radiation protection and measurements which represent the consensus of
leading scientific thinking. This includes the responsibility to facilitate and stimulate cooperation
among organizations concerned with the scientific and related aspects of radiation protection and
measurements.

NEPA: The National Environmental Policy Act (1969) established in the US. a national
environmental policy to provide for the establishment of a Council on Environmental Quality that
would work towards a better understanding of ecological systems and natural resources and
promote actions to prevent or eliminate damage to the environment for the betterment of humanity.
The Act established procedural requirements for all federal government agencies to prepare
Environmental Assessments and Environmental Impact Statements.

NIH: The National Institutes of Health is a part of the U.S. Department of Health and Human
Services and is the primary Federal agency for conducting and supporting medical research.
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NIOSH: The National Institute for Occupational Safety and Health (U.S.) in the Department of
Health and Human Services (DHHS) at the Centers for Disease Control and Prevention (CDC) is
the federal agency with the mission to prevent work related illnesses and injuries.

NMD: The National Missile Defense program is a U.S. Department of Defense (DoD) program to
develop a national missile defence system consisting of a global network of inter-working radar
and missile systems to detect and destroy rogue missiles. In 2008 it was DoD’s biggest budget
program at $8.8 billion for that year alone.

NOHSC: The National Occupational Health and Safety Commission (Australia) is a statutory
body, with government, employer and employee representatives to lead and coordinate national
efforts to prevent workplace death, injury and disease in the nation.

Non-thermal effects: Effects on biological tissue resulting from low-level and usually
prolonged radiofrequency/microwave exposures of insufficient power to increase tissue
temperature. As there may be subtle thermal reactions on cells not easily detectable the term “low-
intensity” effects has been used as a replacement term.

Non-Ionizing Radiation: Electromagnetic radiation of insufficient energy to knock electrons
from their orbit around atoms or molecules (see ionising radiation). This encompasses the entire
frequency range from ELF to and including RF and MW frequencies.

NRC: The National Research Council (U.S.) was established in 1916 and functions under the
auspices of the National Academy of Sciences, the National Academy of Engineering, and the
Institute of Medicine. The NRC provides political leaders, policy makers, and the public with expert
advice based on its assessment of the scientific evidence. Projects are funded by federal agencies,
foundations, other governmental and private sources, and the institution’s endowment.
Committees are made up of scientists, engineers, and other professionals who volunteer their time
without compensation.

NRC: The Nuclear Regulatory Commission (U.S.) was created by Congress in 1974 to regulate the
use radioactive materials for civilian purposes and ensure that people and the environment were
protected.

NRPB: The National Radiological Protection Board (U.K.) is an independent body that has
responsibility for advising UK government departments and others on standards of protection for
exposure to ionising and non-ionising radiation, which includes electric and magnetic fields.

NSB: The National Science Board (U.S.) serves as an independent body of advisors to both the
President and Congress on broad national policy issues related to science and engineering research
and education.

NSF: The National Science Foundation is an independent US government agency responsible for
promoting science and engineering through research programs and education projects. The NSF is
the major source of federal backing for research conducted by academic institutions excluding
medical research.

NTTA: The National Telecommunications and Information Administration (U.S.) is the President's
principal adviser on telecommunications and information policy.

OECD: The Organization for Economic Co-operation and Development, with a membership of 30
countries, aims to promote the global market economy, support member’s economic growth,
improve living standards and maintain member’s financial stability.
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OMB: The Office of Management and Budget (U.S.) is the largest office within the Executive
Office of the President and oversees the activities of federal agencies for adherence to presidential
policy. OMB gives advice to the Federal Administration on a range of topics relating to federal
policy, management, legislative, regulatory, and budgetary issues.

OIRA: The Office of Information and Regulatory Affairs (U.S.) is located within OMB and
conducts economic analysis and related analyses on issues related to government policy. It reviews
draft regulations and collections of information under the Paperwork Reduction Act and develops
and oversees the implementation of government-wide policies in the areas of information
technology, information policy, privacy, and statistical policy.

OSHA: The Occupational Safety and Health Administration (U.S.) is the main federal agency
charged with setting and enforcing occupational safety and health standards.

Paradigm (scientific): A general viewpoint that dictates a specific way of interpretating
scientific data and how and which phenomena are to be described and researched.

PCIA: The Personal Communications Industry Association (U.S.) is a trade organization
representing and promoting the telecommunications sector by providing the sector with expertise
and support to address regulatory, marketplace and technical issues.

PCS: Personal Communications Service is a wireless phone service similar to cellular telephone
service but emphasizing personal service and extended mobility.

Power frequency: The frequency of mains electrical power, either 50 or 60 hertz depending on
country. Power frequency fields have wavelengths of more than 3,100 miles (5000 km) and
consequently have very low energy levels that do not cause heating or ionization, though they do
create weak electric currents in conducting objects, including people and animals.

Precautionary Principle: A widely used moral and political guideline used in environmental
decision-making where a high degree of scientific uncertainty exists. The two main formulations of
the precautionary principle are as follows:

Article 15 of the Rio Declaration of 1992: “In order to protect the environment, the
precautionary approach shall be widely applied by States according to their capabilities. Where
there are threats of serious or irreversible damage, lack of full scientific certainty shall not be
used as a reason for postponing cost-effective measures to prevent environmental degradation.”

Wingspread Statement of 1998: “When an activity raises threats of harm to the environment or
human health, precautionary measures should be taken even if some cause and effect
relationships are not fully established scientifically.”

Precautionary Approach: Similar to the precautionary principle but used specific to RF
standard setting in the Australian standard setting TE/7 Committee (Chapter 5) this was meant to
address in the RF standard the possibility of RF health hazards at exposure levels below the thermal
threshold.

Risk assessment (in the regulatory setting): the scientific and technical quantitative evaluation
of risks to health and wellbeing consisting of four steps: hazard identification, hazard
characterization, exposure assessment and risk characterization.

RF: The Radiofrequency part of the electromagnetic spectrum that ranges from approximately 30

kHz to 300 HGz. In health protection standard setting the main biological effect of RF exposure to
prevent is an excessive increase in tissue temperature at high exposure levels (see SAR).
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RFIAWG: The Radiofrequency Interagency Work Group (U.S.) is a joint federal government
agency group with the responsibility for different aspects of RF safety and work to ensure
coordinated efforts at the federal level. The agencies in this group are the FCC, NIOSH, EPA, OSHA
and NTIA.

RNCNIRP: The Russian National Commission on Non-lonizing Radiation Protection is the
national agency with the responsibility for protecting the health and safety of Russian citizens, and
the environment, from the harmful effects of ionising and non-ionising radiation.

SAA: The Standards Association of Australia, forerunner to Standards Australia.

SAR: The Specific absorption rate is a time derived compliance measurement expressed in watts
per kilogram (W /kg) of the rate of energy absorption (or dissipation) in a volume mass of biological
tissue (either 1 or 10 grams). This is essentially a calculation of the heat absorbed by tissue based on
mathematical and artificial head models (for mobile phone compliance testing). SAR is the unit
used in RF standards/guidelines to designate the threshold limits where adverse biological effects
(heating) have been proven to occur when the human body is exposed to an RF field.

Sound Science: See TASSC.

TASSC: The Advancement of Sound Science Coalition was set up in 1993 by APCO (a public
relations firm) and funded by the tobacco company Philip Morris in order to attempt to discredit a
1992 EPA study that found second-hand tobacco smoke was a Class-A carcinogen. TASSC also
expanded its operation to attract other industries concerned about regulation of their activities. It
developed the term “sound science” to demote science that discounted evidence of industrial
hazards to health and the term “junk science” to denote research that was inimical to industry
interests.

Thermal Effects: Well established adverse biological damage in tissue from short-term acute RF
exposures of sufficient intensity to cause internal heating. RF standards are designed to limit such

heating.

TIP: The Telecommunications and Industrial Physics division (now defunct) in CSIRO was the
Division with the responsibility of researching non-ionizing radiation issues.

TMD: Theater Missile Defense systems (U.S.) are designed to counter battlefield threats from
missiles with ranges of hundreds of kilometres.

ORA: Quantitative risk assessment, see risk assessment.

UEWR: Upgraded Early Warning Radar refers to technologically improved phased-array
surveillance radars used to detect and track ballistic missiles targeted at the U.S.

UHSG: The Utility Health Sciences Group is an industry group representing the interests of U.S.
power industry specific to the EMF health hazards issue.

UMDC: The United Missile Defense Company is a U.S. corporate joint venture established to
develop the NMD program.

UNEP: The United Nations Environmental Program coordinates United Nations environmental
activities, assisting developing countries in implementing environmentally sound policies and
encourages sustainable development through sound environmental practices.
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VOC:s: Volatile organic chemicals are of predominantly industrial origins with an organic
structure containing hydrogen, oxygen, and carbon which readily volatilise, or evaporate into the
air. Due to their low water solubility, environmental persistence, and widespread industrial use,
they are commonly found in the environment.

WHO: The World Health Organisation is the directing and coordinating authority for global
health issues within the United Nations. It makes recommendations to determine the health
research agenda as well as recommending health standards (also see IEMFP).

WOE: Weight of Evidence is the term used to refer to a collection of published scientific, legal and
policy-making literature. Originally introduced in the 1990s to improve the risk assessment of
Superfund toxic disposal sites in the U.S.

WTO: The World Trade Organization was established in 1995 as a replacement for GATT as an
international organization designed to supervise and facilitate international trade. The organization
deals with the rules of trade between nations and negotiates and implements new trade
agreements. It also has the responsibility of enforcing member nation’s adherence to all the WTO
agreements. WTO membership requires member states to conform to the ICNIRP Guidelines.

XBR: X-Band Radar is an essential part of the U.S. NMD Program that conducts tracking,
discrimination, and kill assessments of incoming ballistic missiles at the early phases of a missile’s

trajectory. It operates at 8 — 12 GHz and uses advanced radar signal processing technology to
achieve a high degree of target resolution to discriminate against targets.
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“Anything can be faked... by anyone.
In the many years that I have been before
the public, my secret methods have been
steadily shielded by the strict integrity of
my assistants.... But then, sofaras | know,
[ am the only performer who ever pledgecd
his assisiants to secrecy, honor and
allegiance under a notarial vath.”......

Harry Houdini

Cell phones expese pou to near flald radiafion differently with age

Sypparold

serious than global warming - and already
claiming lives.

So, you say: “If this technology is so
dangerous, why isn't it portrayed that way
in the news? Do we not have sclentists who
study this to make the technology safe? Do
we not have regulations and government
policing to keep us safe? Do we not have
the news media to keep us informed? And
do we not have lawyers who will advocate

10eer old Actuft

Hiustration 1; The degree of penelration of the near-fieki plume from the cell-phore anfanna into the shull varies
fas shown in the pichure on the left), based on o number of faciors lncluding fruency, wave-longth, fiekd-
intensily end & penson's gge. The MR models abore show radio frequency fleld pentrations by vanying age wiille

other varizhies are held corstant,
Refanzrog: Ceif phorwes: Ingisii Mezands In te Wireless Age,

by Dr, Cearge Carlo avaf Mardn Schram (2001, Carell and Giof piblisiers).

It struck me while watching the film
classic, The Great Houdini, the other
night. The most skilled magician and
escape artist of all ime would likely be in
awe of the deft ilusions that have lured the
global public into buying four billion life-
threatening devices called cell phones. That
slight of hand being accomplished right
under the noses of a legal systern avowed
to protect the rights of victims — while the
perpetrators escape all accountability. Just
think what Houdini could have done with a
trillion doflar industry behind him!

Sadly, the story is not metaphor. It is
the reality that threatens the essence of
our being, the fistures of our children, and
the fragile ecological balance of a planet
aiready under siege. It is potentially more

www.naturalscienc i’..O‘(‘g

on our behalf to ensure that we are treated

' Faidy®

Yes, we have all of those protections.
But they are not working to protect us,
And, there is catastrophic trouble ahead if
corrective steps are not taken to stern the
tide of danger being precipitaied by the
unbridled expansion of wireless technotogy.

FACT

Cell Phones Cause Disease

When cell phones were first proposed
for consumer use in 1983, the Aedging
wireless communications industry suc-
ceeded in comwincing the Food and
Drug Administration (FDA) that pre-
market safefy testing was not necessary.
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The rationale; cell phones were like little
microwave ovens that operated at power
levels too low to cause heating. Thus,
because cell phones could not be used
to cook food, they were deemed safe by
the FDA. That mistake in 1983 was the
foundation for a long-term detrimental
public health threat that is increasing daily.!

By 1963, there were 15 million
Americans using cell phonies — 25 million
people worldwide. When a Florida lawsuit
raised public questions about cell phones
causing brain cancer, the industry, the FDA
and the media were caught by surprise. The
confusion prompted Congressional hearings
and a subseguent deal between the cell
phone industry and the FDA io do research
as a means of filling in the data gaps that
were present because of their 1983 decision
to forego pre-market safety testing.? By the
end of 2008, there will be more than 280
million American users and more than four
billion users worldwide.® The cell phone has

4

£

2
ki

Document #1869762

become ubiquitous among all demographic
groups - including young children.

While a cell phone is held close to the
head, electro-magnetic radiation penetrates
deep Info brain tissue, and that is where
the problem begins. {See liustration I)
Indeed, a decade ago the primary concern
was the penetrating near-field plume — or
the area within six inches of the antenna.
However, that concern is now one of
many, as ambient radiation has become
a very serious problem for those who are
electro-sensitive or otherwise symptomatic
with conditions involving cell membrane
sympathetic stress.*

Every cell phone must be cormected
to a base-station antenna to be functional.
Each connection results in a biologically
active electromagnetic directional wave,
which combines with the waves from other
cell phones and wireless devices to form a
mesh of information carrying radio waves
(ICRW} from which there is little escape
for most people. The mechanism of harm
perpetrated by ICRWs is biological and
therefore carries no threshold for effects - in
other words, there is no absolutely safe level
of exposure. All cells, issues and organs
in the range of exposure are therefore
triggered, and the difference between people
who develop symptoms and those who do

- Disruption of DNA rep”asr leads: o
¢ ‘When'ith

\paTamneters,
b aatiatials
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not is related to factors such as age, state of
weliness, gender and genetics.®

Peer-reviewed studies from around the
world show cell phones and other wireless
technologies ranging from WiFi in schools
to transmission towers in neighborhoods,
cause adverse biological effects and disease.
{See biblicgraphy: Key Cell Phone Disease
Causation References). Epidemiological
studies indicate the risk of benign and
malignant brain tumors, acoustic neuroma,
melanoma of the eye and salivary gland
mimors increases significantly after ten years

To be sure: had sclentific sfudies, which are now
compieted, been done approptiately as preurmikst
testing, cell phones as we know themn today would not
have mrade it to the marketplace.

z The history of those ocourmengss i detafied i the
biook, Tl Phones: wisible Heaxards in the Wirsless Age,
2001, coswritten by Dr. George Carlo and Washington
syndicaiad columnist, Martn Schram,

* This magnitude of growth is astonishing — especially
when conshlering that the lrem is a mdiation emitting
device that has never been tested for safely and that
consumer surveys Tdicate more than half of all users
believe there is an associated health risk.

4 Repedts from cliniclans who treat eleclro-magnatic
mdiation-related  enbrane  sensiivity  conditions
suggest thet between five and ten percent of the generat
population could now be affected.

T 7 ndeed, clirdcians famiiiar with cell phone pathology

suggest that the proper disfinctions for most of the
population ae ‘those symptomatic’ and “those not yet
syraptomatic’.

Gotobey 2008
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of cell phone use - some studies suggest
that even short-term use statistically increa-
ses cancer risk

Cancer is not the only concern, as stu-
dies confirm myriad conditions associated

Qetoler 2608

wdion 2 Distrupied red blood celf iniercethlar vor
wy Rawdio Waves. Red bivod cefls

picture,

celis are clivnped anf non-fuctionad.

with wireless radiation exposure, including
neurclogical disease and Autism.” (See
Side-Bar 1: Cell Phone-Related Diseases
and Early Warning Symptoms) As more
precise scientific information is gathered,

it is clear that ICRW and other types of

electrornagnetic radiation can act both as
direct causes of disease and as indirect
antagonists or synergens.5

With respect to cause and effect proof,
the key is that in the past two years, clear
elucidation of the pathological mechanism
of harm has been discerned. {See Side-Bar
2: The Causal Mechanism; See lllustrations
2 and 3). The cumulative science thus lays
the groundwork for establishing medical
caugation under the stringent Daubert
standard. Indeed, among scientists and
clinicians whose work is focused on wireless

Kebile Phones and Health Effecks
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fechnology induced health effects, the
debate has shifted from the presence or
absence of cause and effect to the urgent
need for remedies to control an emerging
medical problem impacting millions of
people every day.

¢ In the peerreviewed published epidemiological
Bterature addressing the knk between cell phones and
tumors, there are more than 300 statistically significant
fndings of axcess visk.

7 Autisrn is believed to be associated with heavy
metal tosiclty, ncluding exposures sustained through
mereury containing vaccinetions. Data now suggest
that elecliomagrelic radiaion exposure could be
exacerbating the affects of heavy metals by closing down
celi mernbranes and rapping metis within cells. Marica
and Carlo, Aushalesian Joumel of Clinked Eriviroimentai
Medicine, November 2007,

* Clinical date suggest that therapeutic medicetions
necessaiy for controling sympioms from hesst disease,
zancer, diabetes and other conditions do not woilc
efficiently in the presance of slectromagnstic radiation.
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The urgency is profound because the
most vulnerable are the young, the sick, the
elderly and the poor - population groups
who, for survival, routinely rely on assistance
from public and private caretakers. Effected
patients from around the world report
personal devastation and economic ruin
coinciding with electromagnetic radiation
related  disease, Patients with electro-
hypersensitivity, for example, are not able to
work in ervironments where there s any type
ofelectromagneticradiation exposure—areas
absent the exposure are near impossible to
find. These people become permanently
unemployable.? Thus, the effects of cell
phone radiation have diifted into areas of
fundamental public policy, lifestyle choices,
politics, health care, national security
and personal economic viability. hdeed,
some governments around the world have
begun to take steps to protect vulnerabie
populations. (See Side-Bar 3: Governments
Recommending FPrecautions for Mobile
FPhone Use Among Young People)

The tragiedy is that most of the suffering
is probably avoidable. The problems asso-
ciated with electromagnetic radiation health
effects have been known for at least three

R -
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decades, and technological solutions have
been available, but not implemented, for at
least two.'0 (See Side Bar 4: The Story of
J.G. Brady)

FACT

Orchestrated Hlusions Have
Shaped Public Opinion

Were these devastating and far-
reaching effects accidents of nature, finding
solutions could be collective collaborations
of citizens, government and industry.
However, the unfortunate reality is that
a dangerous fraud is being perpeirated
upen the public that has kept knowledge
regarding mobile-phone related health
and ecological dangers suppressed and
technologies capable of saving lives from
reaching the consurner market place,
The perpetrators are the ever expanding
brethren of the telecommunications
and internet industries. Armed with the
experiences of public relations, marketing
and defense law personnel who learned
their skills in the tobacco and asbestos wars,
the orchestrated ruse around the safety of
telecommunications  technology is  the

Mebile Phones and Health Fffecks

flusiration 3: Infracethiar huildwup of free radicals,
f g heavy metels, am o result of ceft membrane
i 2 b Infofmation Carying Radio

;. Her spots in this phoie are micronuciel
(.,Iach are indiceilve of disnapted DNA repair. a fom
of genetic damage consistent with the devefopment of
brain fumons.

most sophisticated in history.!! (See Side-
Bar 5: The Cell Phone Industry Playbook:
Controliing liluston)

The comerstone of the industry ap-
proach: Keeping the cell phone health
effects issue out of the scientific and medical
playing fields and in the pubiic relations
and political arena. According to the mles

Getober 2008
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in their playbook, the issue is not about

public health and safety — it is about public
perception. [t is not about scientific truth —
it is about opinion. And, to achieve that end,
sometimes it becomes necessary to change
the science to suit the desired cutcome. (See
Side-Bar 6: Data Manipulation: Thumbs on
the Scales of Science)

The complexity of the science s
used lo advantage by the industry in their
public positioning. Professional word-
smiths within the industry split hairs with
complicated scientific concepts such as
the differences between thermal and non-
thermal mechanisms; biclogical effects
and health effects; replication of studies
and corroborative research; and weight of
scientific evidence versus proper scientific
judgment. Reporters glaze over when
confronted with the complicated nuances,
and public reports of harm are either not
cornmunicated or are so watered down that
readers, listeners and viewers are left with
the impression that ‘the issue is being looked
into and so far, there are no problems’.
Thus, constimers continue to buy.

The most obvious motivation for the
wireless industry’s focus on manipulating
public opinion is maintaining sales volume.
The industty is highly competitive as
comparies work on narrow profit margins.
A shift of one or two percentage points of
market share can have devastating effects of
the bottom line of even the largest industry
players.'? -

However, more insidious and equally
motivating has been the decision by
insurance carriers to exclude health risk
claitms from product Hability coverage sold
to the wireless industry. Beginning in 2002,
major insurers watked away from health
risk coverage to protect themselves from
® A very bigh propottion of bideor weik snvionments
- offices, schools, universities, banks, ssrvice providers
~ contain wirsiess Intamet, cordless phones, and other
sources of eleciramagneti: radiation.

* While corpeciive technelogies exist, few have made it
successiully into the consumer markelplace.

i Foliowing & 2005 U.S. Supremie Cowt ruling denyving
& raguest for omtioran regarding a 4th Circuli Courd of
Appeais uling ageinst the Industry - the case argued
by Kenneth Starr as counsel @o the cell phone industry
- writest public staternsnis by cell phone industry
operatives must be cleared through Hitigation counsel,

¥ 1t s noteworthy that Molorole, s ael io leave
‘IE 3:‘ l?‘QSq device spe SCOTRE 8 CQS"%"GPG:’\'
menufaciurer ondy.
manufecturing celf }Mﬂms n :’*e near fubize.
2 Thus far, ficrosoft, Ap; ey, Starbucks and other
of thess wew eletommunications ihdustry paiiners have
not beer named as co-defendents In personal injury.
workers' cormpenssion o consumer fraud lawsuits
Actions naming these co-defendanis, however, coukd
chinge the landscape.

October 208

expenses (See Side-Bar 7: Chronelogy of
Key Cell Phone Personal Injury Litigation)
and potential losses (See Side-Bar §&:
Workers' Compensation Cases) associated
with ongoing product Hability and personal
injury lifigation against the cell phone
industry.

To avoid appearing as a lone target
for litigation, the cell phone industry has
continued to meld itself into the burgeoning
information technology and internet in-
dustries. in 1999, the main cell phone
industry trade association, the Cellular
Telephone Industry Association, changed
its name to the Cellular Telephone and
Internet Association. That opened the door
to recruit the likes of Microsoft and Apple
into their midst. In 2005, they moved info
the entertainment industry — exemplified by
the joint venture between Sprint and the
Disney Corporation that brought Disney into
the ranks of wireless signal carriers. Café
companies such as Starbucks Coffee and
Panera Bread have been lured into wireless

- The mdustry was -able to use the papéf Hsa pub]i relatio
: inent ing data package the mdustry usesto advanc:e its posmon that ceilphon pose:

no healthisk. -
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Internet partnerships. These moves have
diluted the potential iability for cell phone
companies. These moves have spawned an
institutional arrogance within the industry —
their new breadth and apparent sirength in
numbers portraying their apparent belief in
their own invincibility. Over time, however, it
remains to be seen whether or not Microsoft,
Apple, Disney and Starbucks among others
are willing to carry the burden of the cell
phone industry's self-inflicted lability. 1
Manipulation of the consumer market is
aiso part of the industry strategy to extend
their reach. Camnpaigns remain in place to
convince parents and teachers that Wiki
wircless Internet connections in schools
improve education - while there is no
evidence to support improvernent and the
pathology associated with ICRW is consistent
with learning deficiencies being caused by
the WiFi itself.? The use of cell phones as
personal safety devices for young and old
alike remains a selling point — even though
there are no data 1o support the claims that

s had no way af knowing -

& hi Hi reputab]e peer -reviewed: journal. -
tool: Foday, the: paper féinains

G
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cell phones accrue safety benefits that would
outweigh the associated health risks.

Manipulating sclence for profit is
not one-sided as another opportunistic
emergent ‘industry’ is serving to exacerbate
the public health problem. Multi-layer
marketing companies and other ‘grass roots’

Sl
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participatory businesses sell numerous
products such as pendants and stick-on
tabs through unsupportable claims of
protecting consumers against the dangers
of cell phones and other electro-magnetic
radiation ernitting devices. The science of
prevention and therapeutic intervention with
respect to cell phone-related diseases is still

Mebdle Phones and Health Effects

being formed, but one aspect is abundantly
clear: there is no panacea for the problem.
Thus, bogus devices are being sold that not
only give desperate consumers a false sense
of security — luring them into more excessive
use of wireless devices — but data now show
that improper use of intervention devices
can cause an exacerbation of symptoms
and sarious disease relapses.'”

Because these businesses are person
to person, they fly under the radar of
regulatory groups such as the Federal Trade
Commission and there are no incenfives
for these companies to develop proper
scientific data on safety and efficacy. These
companies prey on patients who are ill or
i Teachers' Unions and university facully in the {nited
Stutes sud Canzdz have taken public note of the
poiential hezards,
©® Sge Madical
¥ Epgier this yase. a video hoax traveled the Intemnet
world with a scene deploting popom being popred by
four vall phones surrounding the kernels on o foble. The
houx was proudly cieimed by a Pitlebiegh, Fa. company
sefling wireless Blue 'éau"\ headset 8. The hoex was

apparently orct by using Bitesnial vomponents of
& microwave oven siil_m‘aed ot of sight below the tabie,

Alest: wwwsalevirelsss.org.

¥ I in poteworthy that the verbizge oi the FDA website
over the yems regarding the dangers of cefl phones
closely fofiows the public positions tweken by the cell
phone industry Rseif,
2 Jeff Siva. the Washington. D.C. Bureau Chief for
Radio Cormmunicalims Reports, through meteulous
inquiry inckading review of FCC day bocks, uncovered and
regorted that the FCC amicus brief was preciiated and
writter by counsel undar retdiner tothe cell phone industry,
s then submitied 1o the court fhough the FCC,

October 2088
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swayed by unscientific and unsuppertable
personal testimonials and other wild claims
about miracle cures. The fraud perpetrated
by these ‘helpful companies is equally
as damaging to public health as the ruse
promoted by the wireless industry itself.'®

FACT

The Industry Has Escaped
Accountability

Thus far, the cell phone industry
has been freed from any accountability
pertaining to the health and environmental
darmage done by their devices and supporiive
infrastructure. Those who are being injured
are left without recourse. In short, the
system is not working.

The industry has the FDA held in
abeyance. Because the FDA gave the
industry a varlance on the requirement for
pre-market safety, it is unlikely that any
other action will be taken by them. With
respect {o radiation-emitting devices, the
FDA has very narrow regulatory authority:
they can require pre-market festing; they
can do post-market surveillance; they can
ban products if postmarket surveillance
identifies problems. With upwards of 280
million Americans using cell phones, a
celt phone ban is politically infeasible. The
FDIA has their handds tied and as such is not

Uicteher 2008

poorly informed consumers who can be

directly involved in the safety regulaiion of
cell phones at alt."”

The wireless industry controls the
Federal Communications Commission
(FCC). The revolving door between the FCC
and the wireless industry is well documented.
Indeed, the partnership is cited publicly
by both industry and the FCC as a major
reason for the tremendous growth and
‘success’ of the wireless industry itself It
is noteworthy that in a recent celi phone-
brain cancer proceeding in B.C. Superior
Court, the FCC entered an amicus biief in
support of the cell phone industry’s motion
for dismissal. The FCC had never before
mingled in state or federal court proceedings
regarding <ell phone dangers, and the filing
signals a new level of bold interference by
the industry with the workings of that federal
agency.’® Further, the emission guidelines
for wireless radiation promulgated under
the Telecommurications Act of 1996 and
administered through the FCC, are routinely
misrepresented by the cell phone industty
as ‘safety standards’. The FCC has no
safety authority. Thus, cunrently in the .S,
there are no safety standards to protect
consumers from the dangers of cell phones
and other wireless devices.

Litigation thus far against the cell
phone industty has provided yet another
escape route. Federal pre-emption has
been the battleground serving to delay

#ohile Phonss and Health Tfieels

existing cell phone litigaion and prevent

finders of fact from hearing scientific and
medical causation testimony based on data
generated after 1999,

FACT

Legal and Legislative Actions
Are Necessary

in matiers of public policy and
consumer protectien, litigation and
legislation should be considered as last
resorts to be employed when available
remedial options have failed - such is the
case with cell phones and other wireless
technology.

Health risk questions about wireless
have been on the national agenda for a
half century. For the past fifteen years,
the debate has been public. As time has
elapsed, the public health threat has
become exacerbated, not ameliorated,
as personal and environmental exposures
1o dangerous electromagnetic fields have
dramatically increased without health risk
orecological mitigation. Most importantly,
there are large numbers of persons who are
now affected with accumulating medical
bills, lost wages, pain and suffering.

Litigation is necessary to compensate
victims and to provide detements to the
continued disingenuous and dangerous
behavior of the wireless industry.

JA 08166




*  Personal injury litigation is suppor-
table by medical science for cell phone-
related brain tumors, parotid gland fumors,
acoustic neuroma, eye cancer, neurciogical
disorders, electro-hypersensitivity and
Autism.

. Product [liability actions are
needed to compensate injuwy and to
eliminate the detrimental public health
irmpact of company practices that victimize
patients and fraudulently promote products
under false claims of protection against the
effects of various types of electromagnetic
radiation.

In addition to compensating victims,
there is an urgent need to apply political
pressure to effectuate long term solutions
and to ensure the health and safety of
future generations.

. Legistative actions to place
warnings on cell phones and wireless
devices, as well as waming signs in public
spaces that carry Wil and other wireless
signals are necessary.

. The Telecommunications Act
must be amended 1o include victims
compensation provisions; centives for
the development and commercialization
of technologies that are protective against
electromagnetic radiation harms; and
civil rights provisions for homeowners
in communities where cell phone base
stations and other wircless infrastructure
are constructed without environmental
and health risk due process.

Harry Houdini did not tefl his secrets
for fear that the magical llusion would be
gone. Rest assured, Harry...there are no
illusions here.....
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Industry Influence; Quote of Prof. Henry Lai PhD. from NY Times
Acrticle about Percent of Negative Studies Funded By Industry; 2013
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On Tue, Feb 12, 2013 at 9:18 AM, Joel Moskowitz <jmm@berkeley.edu> wrote:
I'm not sure what you're referring to.

In my comments on the GAO Report, | quoted the NY Times,
“Henry Lai, a research professor in the bioengineering department at the
University of Washington, began laboratory radiation studies in 1980 and found
that rats exposed to radiofrequency radiation had damaged brain DNA. He
maintains a database that holds 400 scientific papers on possible biological effects
of radiation from wireless communication. He found that 28 percent of studies
with cellphone industry funding showed some sort of effect, while 67 percent of
studies without such funding did so. “That’s not trivial,” he said.” (Randall Stross.
Should you be snuggling with your cellphone? New York Times, Nov 13, 2010.
URL:
http://www.nytimes.com/2010/11/14/business/14digi.html)
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Industry Influence; Warning: Your Cell Phone May Be Hazardous
to Your Health. Christopher Ketcham, GQ; 2010
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Warning: Your Cell Phone May Be Hazardous to Your Health

Ever worry that that gadget you spend hours holding next to your head might be damaging your brain? Well, the evidence

is starting to pour in, and it's not pretty. So why isn't anyone in America doing anything about it?
BY CHRISTOPHER KETCHAM
PHOTOGRAPH BY TOM SCHIERLITZ

FEBRUARY 2010

EARLIER THIS WINTER, | met an investment banker
who was diagnosed with a brain tumor five years ago.
He's a managing director at a top Wall Street firm, and |
was put in touch with him through a colleague who knew
| was writing a story about the potential dangers of cell-
phone radiation. He agreed to talk with me only if his
name wasn't used, so I'll call him Jim. He explained that
the tumor was located just behind his right ear and was
not immediately fatal—the five-year survival rate is
about 70 percent. He was 35 years old at the time of his

diagnosis and immediately suspected it was the result of
his intense cell-phone usage. "Not for nothing," he said,
"but in investment banking we've been using cell phones since 1992, back when they were the Gordon-Gekko-on-the-
beach kind of phone." When Jim asked his neurosurgeon, who was on the staff of a major medical center in Manhattan,
about the possibility of a cell-phone-induced tumor, the doctor responded that in fact he was seeing more and more of
such cases—young, relatively healthy businessmen who had long used their phones obsessively. He said he believed the
industry had discredited studies showing there is a risk from cell phones. "l got a sense that he was pissed off," Jim told
me. A handful of Jim's colleagues had already died from brain cancer; the more reports he encountered of young finance
guys developing tumors, the more certain he felt that it wasn't a coincidence. "I knew four or five people just at my firm
who got tumors," Jim says. "Each time, people ask the question. | hear it in the hallways."

It's hard to talk about the dangers of cell-phone radiation without sounding like a conspiracy theorist. This is especially
true in the United States, where non-industry-funded studies are rare, where legislation protecting the wireless industry
from legal challenges has long been in place, and where our lives have been so thoroughly integrated with wireless
technology that to suggest it might be a problem—maybe, eventually, a very big public-health problem—is like saying our
shoes might be Killing us.

Except our shoes don't send microwaves directly into our brains. And cell phones do—a fact that has increasingly alarmed
the rest of the world. Consider, for instance, the following headlines that have appeared in highly reputable international
newspapers and journals over the past few years. From summer 2006, in the Hamburg Morgenpost. ARE WE
TELEPHONING OURSELVES TO DEATH? That fall, in the Danish journal Dagens Medicin: MOBILE PHONES AFFECT
THE BRAIN'S METABOLISM. December 2007, from Agence France-Presse: ISRAELI STUDY SAYS REGULAR MOBILE
USE INCREASES TUMOUR RISK. January 2008, in London's Independent. MOBILE PHONE RADIATION WRECKS
YOUR SLEEP. September 2008, in Australia's The Age: SCIENTISTS WARN OF MOBILE PHONE CANCER RISK.

Though the scientific debate is heated and far from resolved, there are multiple reports, mostly out of Europe's premier
research institutions, of cell-phone and PDA use being linked to "brain aging," brain damage, early-onset Alzheimer's,
senility, DNA damage, and even sperm die-offs (many men, after all, keep their cell phones in their pants pockets or
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attached at the hip). In September 2007, the European Union's environmental watchdog, the European Environment
Agency, warned that cell-phone technology "could lead to a health crisis similar to those caused by asbestos, smoking,
and lead in petrol."

Perhaps most worrisome, though, are the preliminary results of the multinational Interphone study sponsored by the
International Agency for Research on Cancer, in Lyon, France. (Scientists from thirteen countries took part in the study,
the United States conspicuously not among them.) Interphone researchers reported in 2008 that after a decade of cell-
phone use, the chance of getting a brain tumor—specifically on the side of the head where you use the phone—goes up
as much as 40 percent for adults. Interphone researchers in Israel have found that cell phones can cause tumors of the
parotid gland (the salivary gland in the cheek), and an independent study in Sweden last year concluded that people who
started using a cell phone before the age of 20 were five times as likely to develop a brain tumor. Another Interphone
study reported a nearly 300 percent increased risk of acoustic neuroma, a tumor of the acoustic nerve.

As more results of the Interphone study trickled out, | called Louis Slesin, who has a doctorate in environmental policy
from MIT and in 1980 founded an investigative newsletter called Microwave News. "No one in this country cared!" Slesin
said of the findings. "It wasn't news!" He suggested that much of the comfort of our modern lives depends on not caring,
on refusing to recognize the dangers of microwave radiation. "We love our cell phones. The paradigm that there's no
danger here is part of a worldview that had to be put into place," he said. "Americans are not asking the questions, maybe
because they don't want the answers. So what will it take?"

TO UNDERSTAND HOW radiation from cell phones and wireless transmitters affects the human brain, and to get some
sense of why the concerns raised in so many studies outside the U.S. are not being seriously raised here, it's necessary
to go back fifty years, long before the advent of the cell phone, to the research of a young neuroscientist named Allan
Frey.

In 1960, Frey, then 25, was working at General Electric's Advanced Electronics Center at Cornell University when he was
contacted by a technician whose job was to measure the signals emitted by radar stations. At the time, Frey had taken an
interest in the electrical nature of the human body, specifically in how electric fields affect neural functioning. The
technician claimed something incredible: He said he could "hear" radar at one of the sites where he worked.

Frey traveled to the facility and stood in the radar field. "And sure enough, | could hear it, too," he said, describing the
persistent low-level hum. Frey went on to establish that the effect was real—electromagnetic (EM) radiation from radar
could somehow be heard by human beings. The "hearing," however, didn't happen via normal sound waves perceived
through the ear. It occurred somewhere in the brain itself, as EM waves interacted with the brain's cells, which generate
tiny electrical fields. This idea came to be known as the Frey effect, and it caused an uproar in the neuroscience
community.

The waves that Frey was concerned with were those emitted from the nonionizing part of the EM spectrum—the part that
scientists always assumed could do no outright biological damage. When Frey began his research, it was assumed that
the only way microwaves could have a damaging biological effect was if you increased the power of their signals and
concentrated them like sword points—to the level where they could cook flesh. In 1967, this resulted in the first popular
microwave oven, which employed microwave frequencies at very high power, concentrated and contained in a metal box.
Aside from this engineered thermal effect, the signals were assumed to be safe.

Allan Frey would help pioneer the science that suggested otherwise. At the vanguard of a new field of study that came to
be known as bioelectromagnetics, he found what appeared to be grave nonthermal effects from microwave frequencies—
the part of the spectrum that belongs not just to radar signals and microwave ovens but also, in the past fifteen years, to
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cell phones. (The only honest way to think of our cell phones is that they are tiny, low-power microwave ovens, without
walls, that we hold against the sides of our heads.) Frey tested microwave radiation on frogs and other lab animals,
targeting the eyes, the heart, and the brain, and in each case he found troubling results. In one study, he triggered heart
arrhythmias. Then, using the right modulations of the frequency, he even stopped frog hearts with microwaves—stopped
the hearts dead.

Frey observed two factors in how microwaves at low power could affect living systems. First, there was the carrier wave: a
frequency of 1,900 megahertz, for example, the same frequency of many cell phones today. Then there was the data
placed on the carrier wave—in the case of cell phones, this would be the sounds, words, and pictures that travel along it.
When you add information to a carrier wave, it embeds a second signal—a second frequency—uwithin the carrier wave.
This is known as modulation. A carrier wave can support any number of modulations, even those that match the extra-low
frequencies at which the brain operates (between eight and twenty hertz). It was modulation, Frey discovered, that
induced the widest variety of biological effects. But how this happened, on a neuronal level, he didn't yet understand.

In a study published in 1975 in the Annals of the New York Academy of Sciences, Frey reported that microwaves pulsed
at certain modulations could induce "leakage" in the barrier between the circulatory system and the brain. Breaching the
blood-brain barrier is a serious matter: It means the brain's environment, which needs to be extremely stable for nerve
cells to function properly, can be perturbed in all kinds of dangerous ways. Frey's method was rather simple: He injected a
fluorescent dye into the circulatory system of white rats, then swept the microwave frequencies across their bodies. In a
matter of minutes, the dye had leached into the confines of the rats' brains.

Frey says his work on radar microwaves and the blood-brain barrier soon came under assault from the government.
Scientists hired and funded by the Pentagon claimed they'd failed to replicate his findings, yet they also refused to share
the data or methodology behind their research ("a most unusual action in science," Frey wrote at the time). For more than
fifteen years, Frey had received almost unrestricted funding from the Office of Naval Research. Now he was told to
conceal his blood-brain-barrier work or his contract would be canceled.

Since then, no meaningful research into the effect of microwaves on the blood-brain barrier has been pursued in the
United States. But a Swedish neurosurgeon, Leif Salford, recently expanded on Frey's work, confirming much of what
Frey revealed decades ago. Salford found that microwave exposure killed rodents' brain cells and stimulated neurons
associated with Alzheimer's. "A rat's brain is very much the same as a human's," he said in a 2003 interview with the
BBC. "They have the same blood-brain barrier and neurons. We have good reason to believe that what happens in rats'

brains also happens in humans'. " His research, he said, suggests that "a whole generation of [cell-phone] users may
suffer negative effects in middle age."

THE POTENTIAL complications don't end there. In the mid-1990s, a biophysicist at the University of Washington named
Henry Lai began to make profound discoveries about the effects of such frequencies not only on the blood-brain barrier
but also on the actual structure of rat DNA. Lai found that modulated EM radiation could cause breaks in DNA strands—
breaks that could then lead to genetic damage and mutations that would be passed on for generations. What surprised
Lai was that the damage was accomplished in a single two-hour exposure.

"This was explosive news," Slesin said. "The reason it was so important was at the time you had all these allegations of
brain tumors and cell phones being connected"—specifically the 1992 lawsuit brought by a Florida man, David Reynard,
against a number of companies that manufactured phones and provided cell service, following the death of his wife from a
brain tumor. "If you can break up DNA with cell-phone radiation, suddenly it's not such a stretch to think of brain tumors
developing from this radiation."
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Galvanized by the Reynard case, Motorola frantically mobilized to reassure its investors. Then, in 1994, the company
went on the attack to discredit Lai, issuing a memo, later obtained by Slesin, stating it had "war-gamed" Lai's work. "We
do not believe that Motorola should put anyone on-camera," the memo said. "We must limit our corporate visibility." It
further stated that the "key question" was whether "this experiment [can] be replicated."

The cell-phone industry funds lots of risk studies, and many of them show no effect from cell-phone-related radiation. The
industry pointed to those favorable studies when countering Lai's DNA findings. (In 2004, it should be pointed out, a
European Union—funded study carried out by twelve research groups in seven countries found evidence of genotoxic
effects resulting from cell-phone radiation—the same kind of DNA damage that Henry Lai uncovered in the 1990s.) But
when Jerry Phillips, a scientist with the Veterans Administration whose work was funded by Motorola, replicated Lai's
findings, the company put him under so much pressure not to publish that Phillips abruptly quit microwave research
altogether.

Industry-funded studies seem to reflect the result of corporate strong-arming. Lai reviewed 350 studies and found that
about half showed bioeffects from EM radiation emitted by cell phones. But when he took into consideration the funding
sources for those 350 studies, the results changed dramatically. Only 25 percent of the studies paid for by the industry
showed effects, compared with 75 percent of those studies that were independently funded.

The cell-phone industry has managed to exert its influence in other ways, too. In the United States, the organization most
influential in the government's setting of standards for microwave exposure is the Institute of Electrical and Electronics
Engineers (IEEE), which bills itself as "a leading authority on areas ranging from aerospace systems, computers, and
telecommunications to biomedical engineering, electric power, and consumer electronics." According to Slesin, "The
committees setting the EM safety levels at the IEEE historically have been dominated by representatives from the military,
companies like Raytheon and GE, the telecom companies, and now the cell-phone industry. It is basically a Trojan horse
for the private sector to dictate public policy." The IEEE's "safe limits" for microwave exposure are considerably higher
than what they should be, says Allan Frey, who was a member of the organization in the '70s. "When it comes to this
matter, the IEEE is a charade," Frey told me.

There have been attempts over the years to set exposure limits based on something other than industry and military
preference. In the '70s and '80s, the Environmental Protection Agency was foremost in this effort. But with Ronald Reagan
in office, antiregulatory sentiment crested and the EPA's research and standards programs were gutted.

Among the EPA's most talented bioelectromagnetics experts at the time was Carl Blackman, who has worked at the
agency since its inception in 1970. Blackman's research at the EPA would advance much of what Allan Frey and others
had discovered: The effects from EM fields were many and troubling, though far from fully understood. In 1986 the EPA
killed Blackman's research entirely. Carl Blackman believes "a decision was made to stop the civilian agencies from
looking too deeply into the nonthermal health effects from exposure to EM fields. Scientists who have shown such effects
over the years have been silenced, had funding taken away, been laughed at, been called charlatans and con men. The
goal was to only let in scientists who would say, 'We know that microwave ovens can cook meat, and that's all we need to
know.'" One veteran EPA physicist, speaking anonymously, told me, "The Department of Defense didn't like our research

because the exposure limits that we might recommend would curtail their activities."

Industry influence appears to have permeated even the purest international watchdogs, such as the World Health
Organization. Slesin unearthed a hoard of documents showing that hundreds of thousands of dollars from the cell-phone
industry was doled out to WHO personnel working on wireless health effects. Some of the heaviest pressure falls on the
Federal Communications Commission, for obvious reasons. In 2005 the specially appointed thirty-member Technological
Advisory Council to the FCC sought to look into EM effects on human beings. According to one member of the TAC who
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spoke anonymously, officials at the FCC "told us we couldn't talk about that. They would not give us any reason. The FCC
people were embarrassed and terrified."

If all this sounds like some abandoned X-Files script, consider the history of suppression of evidence in the major issues
of consumer health over the past half century. Big Tobacco hid the dangers of smoking and the addictiveness of nicotine,
supporting its position with countless deceptive studies. Asbestos manufacturers hid evidence that the mineral was
dangerous even as tens of thousands of workers died from exposure; the makers of DDT and Agent Orange stood behind
their products even as it became clear that the herbicides caused cancer. That the cell-phone industry, which last year
posted revenues in the hundreds of billions of dollars, has an incentive to shut down research showing the dangers of cell-
phone use is not a radical notion.

CELL TOWERS, AS YOU'D IMAGINE, also emit EM radiation in the microwave spectrum, and while the science is much
less exhaustive than that associated with handsets, the installations have nonetheless incited violence in various places
around the globe. In Spain and Ireland, saboteurs have taken to destroying cell towers, cheered on by the communities
living in their shadows. In Sydney, Australia, a retired telecom worker, convinced that cell towers had sickened him,
hijacked a tank in the summer of 2007 and rammed six towers to the ground before police were able to leap into the
vehicle and subdue him. In Israel, which has the seventh-highest per capita use of mobile phones in the world, attacks on
towers have become a regular occurrence in recent years in both Jewish and Arab communities. Two years ago in
Galilee, a Druze community protested the erection of a new tower, claiming that the towers already in their midst had
caused cancer rates to skyrocket. The tower was built anyway; soon after, local teenagers burned it down. When the
police came for them, the Druze rioted, injuring more than twenty-five officers.

Here, in the U.S., there's been very little resistance to the march of the cell towers. In fact, in Congress there's been
almost nothing but support. The Telecommunications Act of 1996—a watershed for the cell-phone industry—was the
result, in part, of nearly $50 million in political contributions and lobbying largesse from the telecom industry. The prize in
the TCA for telecom companies branching into wireless was a rider known as Section 704, which specifically prohibits
citizens and local governments from stopping placement of a cell tower due to health concerns. Section 704 was clear:
There could be no litigation to oppose cell towers because the signals make you sick.

When President Bill Clinton signed the TCA into law in February 1996, the rollout of "personal communication services,"
marketed as PCS, was in full swing. By the end of the year, telecom companies had paid the federal government more
than $8 billion to purchase portions of the microwave-frequency sequence. (According to the FCC, fees paid for allocation
of spectrum as of 2009 amounted to $52 billion.) Almost immediately, cell-phone antennas sprang up across the country,
appearing on church steeples and apartment buildings, in parks and along highways, on streetlights and clock towers and
flagpoles. One industry estimate tallied 19,850 such installations in the U.S. in 1995. Today there are 247,000, most
hosting multiple antennas.

In a study by researchers associated with the venerable Karolinska Institute in Stockholm, which hands out the Nobel
Prize for medicine, the massive expansion of digital PCS in Sweden during 1997 was found to have coincided with a
marked but subtle decline in the overall health of the population. Might it be, the Karolinska researchers asked, that
Swedes fell victim to the march of the first big microwave PCS systems? The number of Swedish workers on sick leave,
after declining for years, began to rise abruptly in late 1997, according to the study, doubling during the next five years.
Sales of antidepressant drugs doubles during the same period. The number of deaths from Alzheimer's disease rose
sharply in 1999 and had nearly doubled by 2001. The authors of the study—Olle Johansson, a neuroscientist, and Orjan
Hallberg, a former environmental manager for Ericsson, the Swedish telecommunications company—"found that for all
individual counties in Sweden there was a similar precise time" when health worsened. It occured, they said, almost
simultaneously with the rollout of the new digital service. Correlation does not mean causation, but epidemiologists |
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spoke with say the data are strongly suggestive and need to be followed up. (In other studies at the Karolinska Institute,
Johansson has posited that adverse reactions to cell-phone radiation may develop only after long periods of exposure, as
the immune system fails, much in the way that allergies develop.)

ALL OF THESE concerns—the danger of microwaves issuing from the phones we place next to our skulls, the danger of
waves emitted by the cell towers that dot our landscapes—also apply to the Wi-Fi networks in our homes and libraries and
offices and cafés and parks and neighborhoods. Wi-Fi operates typically at a frequency of 2.4 gigahertz (the same
frequency as microwave ovens) but is embedded with a wider range of modulations than cell phones, because we need it
to carry more data. "It never ceases to surprise me that people will fight a cell tower going up in their neighborhoods,"
Blake Levitt, author of Electromagnetic Fields: A Consumer's Guide to the Issues and How to Protect Ourselves, told me.
"They they'll install a Wi-Fi system in their homes. That's like inviting a cell tower indoors."

In the summer of 2006, a super-Wi-Fi system known as WiMAX was tested in rural Sweden. Bombarded with signals, the
residents of the village of Gétene—who had no knowledge that the transmitter had come online—were overcome by
headaches, difficulty breathing, and blurred vision, according to a Swedish news report. Two residents reported to the
hospital with heart arrhythmias, similar to those that, more than thirty years ago, Allen Frey induced in frog hearts. This
happened only hours after the system was turned on, and as soon as it was powered down, the symptoms disappeared.

Today, Sprint Nextel and Clearwire are set to establish similar technology across the U.S., with a $7.2 billion government
broadband stimulus speeding the rollout. A single WiMAX system would provide Internet coverage for an area of up to 75
square miles. "This means an even denser layer of radio-frequency pollution on top of what has developed over the last
two decades," Blake Levitt says. "WiMAX will require many new antennas."

The concern about Wi-Fi is being taken seriously in Europe. In April 2008, the national library of France, citing possible
"genotoxic effects," announced it would shut down its Wi-Fi system, and the staff of the storied Library of Sainte-
Geneviéve in Paris followed up with a petition demanding the disconnection of Wi-Fi antennas and their replacement by
wired connections. Several European governments are already moving to prohibit Wi-Fi in government buildings and on
campuses, and the Austrian Medical Association is lobbying for a ban of all Wi-Fi systems in schools, citing the danger to
children's thinner skulls and developing nervous systems.

| DROVE DOWN to Annapolis, Maryland, recently to visit with Allan Frey. He was preparing to set out on his forty-foot
sailboat for a month at sea, so we talked at a restaurant near the marina. After retiring from full-time research in 1985,
Frey, now 75, took up the philosophy of science as an avocation, looking at the question of how science progresses, how
it fails to progress, how new ideas are birthed or aborted, how a shift in paradigm is a rare thing. The failure to look
squarely at the dangers of microwave radiation is a case study in frozen paradigms, he said, a worldview that can't keep
pace with reality.

To illustrate what he meant, Frey held up a glass of water. "We're all just big teacups, bags of water that you can heat
up—that's the paradigm," he said. It's the engineer's paradigm, the mind-set of people who had no training in the
complexity of living systems. The branches of the military, the major defense contractors, the manufacturers of microwave
ovens, the telecom companies, were happy to embrace the engineer's paradigm. The thinking was simple and easy to
understand, and most important, it indemnified their operations from liability.

"It's a very primitive mind-set," said Frey. "Plato said we don't see the reality; we see shadows on the cave walls. We've
got a lot of people who are seeing shadows and saying this is the reality." He nodded at his water glass. "We now know a
human being isn't a bag of water. A human being is a complex organization of electrical fields. Electroencephalograms
and electrocardiograms, for example, measure these fields. Every cell has an electrical field across the cell membrane,

JA 08176



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 159 of 487
which is a regulatory interface and controls what goes into and out of the cell. All nerve signals are electric. And between
the nucleus and the membrane there is an electrical field, you can measure voltages of individual cells! Electricity drives
biology. We evolved in a particular electromagnetic environment"—the magnetic fields from the earth's iron core, the
terrestrial magnetism from lodestones, visible light, ultraviolet frequencies, lightning—"and if we change that environment
as we have, we either adapt or we have trouble."

Later, after Frey and | parted, | walked around Annapolis and took note of the number of cell towers poised atop the
buildings, the number of people who talked on their cell phones. They were everywhere, and after a while | stopped
counting. At one point, | watched two women pacing in a parking lot, heads bent against their microwave transmitters.
They talked and talked and aimlessly circled. When | got home, | looked up a line from Orwell that | couldn't quite
remember as | watched them, about the power that machine technology would exert over mankind. "The machine has got
to be accepted, but it is probably better to accept it rather as one accepts a drug—that is, grudgingly and suspiciously,"
Orwell wrote. "Like a drug, the machine is useful, dangerous and habit-forming. The oftener one surrenders to it the tighter
its grip becomes."

Modern society, needless to say, is in the grip of wireless technology. All you have to do to understand this is step outside
your door. "It just so happens," Frey had told me, "that the frequencies and modulations of our cell phones seem to be the
frequencies that humans are particularly sensitive to. If we had looked into it a little more, if we had done the real science,
we could have allocated spectrums that the body can't feel. The public should know if they are taking a risk with cell
phones. What we're doing is a grand world experiment without informed consent." As for Louis Slesin's question—what
will it take to change the paradigm?—~Frey shook his head. "Until there are bodies in the streets," he said, "l don't think
anything is going to change."

CHRISTOPHER KETCHAM is a reporter in New York City. Research support for this article was provided by the
Investigative Fund at The Nation Institute.
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Radiation protection in conflict with science
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There is no technology like wireless communication that made its way so fast and so extensive
into people’s daily life. Within only 20 years the number of mobile phone users increased world-
wide from about zero to 4.6 billions. The youngest users are hardly older than three years of age.
From the scientific view this development causes a serious problem: The state of knowledge on
the biological effects of radiofrequency electromagnetic fields (RF radiation) with low intensity is
still rather poor. The currently valid exposure limits are based on the assumption that they reliably
protect the human organism, because RF radiation is ineffective as long as it does not raise the
temperature in the tissue. This assumption, however, is contrary to the results of an increasing
number of studies which altogether show that biological effects occur already far below these
exposure limits. Yet, these results are neither considered by the wireless communication industry
nor by the government, which in anyway is responsible for the protection of the people against
health risks. Thus, we can say that today the most extensive multiracial biophysical experiment of
mankind is under way with an uncertain outcome.

Exposure limits

Exposure limits indicate the maximum values allowed for harmful substances, e.g. in drinking
water and air or for noise levels in residential areas, which must not be exceeded in order to
protect people. Exposure limits for RF radiation guarantee that the energy absorption in the human
body or in parts of it, especially in the head, is so low that health damages through generation of
heat are excluded. Exposure limits are laid down according to the actual state of scientific
research. Whoever controls this state of research takes over the responsibility for the protection of
the people. Already before World War 11 the necessity of exposure limits for RF radiation had
been discussed. Since the outbreak war, when the technical use especially for military purposes
became increasingly relevant, health risks that had been pointed to in previous observations were
ignored. After the War military and industry, which in the meantime highly esteemed the technical
potential of RF radiation, both for decades took care that this view maintained. They were
supported by politics.
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In Europe, an important milestone to assure economic interests with fixing exposure limits was the
establishment of the International Commission on Non-lonizing Radiation Protection (ICNIRP) in
1992. It was founded at Dr. Mike Repacholi’s instigation, at that time head of the so-called EMF
Project of the WHO. ICNIRP, a private association, received with the help of Repacholi official
recognition from the WHO, the EU, and several member states such as France and Germany. In
2006 Repacholi was hired is a consultant by the American power utilities. In line with the
industry’s position ICNIRP took over the view that there are no other effects of RF radiation but
thermal ones. As safety limits it proposed for 900 MHz fields 4.5 W/m?, for 1800 MHz fields 9.0
W/m?, and for 2100 MHz fields 10.0 W/m?. These proposals [1], which only exclude short-term
and direct health damages caused by RF radiation but do not consider long-term effects such as
the development of cancer and neurodegenerative disorders have been accepted by the WHO and
the EU in 1998, and application was recommended to theira member states. See [2] for detailed
information.

REFLEX study

For the wireless communication industry the REFLEX study was quite a nuisance because its
results speak against the safety of the current exposure limits. REFLEX was carried out between
2000 and 2004 by 12 research teams from seven European countries, mainly funded by the EU
Commission and organized and coordinated by me. Results obtained at the Medical University of
Vienna showed that low-frequency as well as RF electromagnetic fields own a gene-damaging
potential. Genotoxic effects such as DNA strand breaks were observed in isolated human
fibroblast exposed to UMTS radiation already at a special absorption rate (SAR) of 0.05 W/kg,
thus only one-fortieth of the currently valid exposure limit. Under GSM radiation and otherwise
identical experimental conditions a SAR value of 0.3 W/kg, that is one-sixth of the currently valid
exposure limit, was necessary to significantly increase the rate of DNA strand breaks. Prof.
Alexander Lerchl, at that time member and since 2009 head of the Committee on Non-ionizing
Radiation of the German Commission on Radiological Protection (SSK) of the Federal Office for
Radiation Protection (BfS) and, thus, responsible for the protection of the people in Germany
came to the dramatic conclusion: Should the research results from Vienna be confirmed this might
be the beginning of the end of wireless communication. If on his own or encouraged by the
wireless communication industry, he decided to act — and he was not shy in using unusual means.
See [3] for detailed information.

A smear campaign against the REFLEX study

It is well-known and has been proven many times, that publications with results such as the ones
from the REFLEX study are met with scepticism and disapproval by the wireless communication
industry and its helpers in science. My idea to make the REFLEX results the basis for a new grant
application to the EU Commission, in which RF radiation was to be investigated not in test tubes
but in living humans, must have indeed provoked resistance. Lerchl decided — as | assume in
accordance with his clients — to take action against the publications from Vienna and their authors
in his very own fashion. Statistical calculations conspicuous to him were an opportunity to claim
that the REFLEX results are faked. He did find the necessary support for his campaign in Prof.
Wolfgang Schiitz, rector of the Medical University of Vienna. The main goal of their joint
activities was to enforce the retraction of two publications from the scientific literature, which
reported on the gene-damaging effects of RF radiation. The moral execution of the authors of the
alarming results was approvingly accepted. The shameless attempts were thwarted by the fact that
two committees for ethics in science, which were ordered to investigate the case, despite making
any effort did not succeed to prove the alleged fake. However, the results, although still available
in the scientific literature, are irreparably damaged according to the wording: Something always
sticks. That, in the meantime, they have been proven several times is obviously ignored — also by
the International Agency for Research on Cancer (IARC) in Lyon [4,5].
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The International Agency for Research on Cancer

In the end of May 2011, the International Agency for Research on Cancer (IARC) of the WHO in
Lyon classified RF electromagnetic fields, to which wireless communication radiation belongs, as
“possibly carcinogenic”. The decision is based on a vote by 30 scientists from 14 countries that
had been invited by IARC to Lyon between May 24 and 31, 2011, to discuss the cancer risk of
humans exposed to RF radiation. The recent results of epidemiological studies, especially parts of
the IARC-coordinated INTERPHONE study and studies by Lennart Hardell from the Swedish
university at Orebro had been decisive for the “possibly carcinogenic” classification. These studies
observed an increased risk for glioma (malignant brain tumours) and acoustic neuroma (benign
tumours of the hearing nerve) after long-term (>10 years) and intensive use of mobile phones.
Results from animal experiments were at least considered supportive of a carcinogenic effect of
radiofrequency radiation. Results from basic research with proven changes in structure and
functions of genes after the exposure of isolated human and animal cells, but also from exposed
animals itself, that would have lend weight to the epidemiological observations were, however,
not at all considered. Had these results been taken into account according to their significance the
classification would not have been “possibly carcinogenic” but rather “probably carcinogenic”.
Obviously, the IARC wanted to spare such a step, although asked for by a few participants, to the
wireless communication-friendly governments that finance WHO and to the powerful wireless
communication industry, too. After all, politics and industry still jointly believe in the
harmlessness of wireless communication radiation. Despite the recent warning by IARC common
interests will probably prevail for quite a while. To defend their interests further they certainly
will not be reluctant in their choice of means, just as Prof. Lerchl’s defamation of the REFLEX
study showed.

Pandora - Foundation for Independent Research

History teaches that science is often misused by government and industry for selfish purposes, and
that more than enough scientists are willing to let themselves misuse in return for professional
and/or material benefits. The Pandora Foundation was established to point at the serious harm
brought by this attitude on the European citizens and to counteract with information and
clarification. The deficiencies, that need to be eliminated, arise mostly from the incorrect
information of the public about the true state of knowledge. This misguidance is the task of
compliant scientists who are first upgraded to ‘“experts” and then posted in national and
international boards in charge of providing advice to the decision-making governments. In this
position it is their responsibility to constantly review the scientific progress made in the various
areas of research. While they routinely discriminate results from critical scientists, they are in no
way shy of using their own results, quite often produced by industry- and government-funded
pseudo-research, as the guiding principles for their actions. This kind of dealing with science is
contrary to the system of values European nations feel obliged to. The Pandora Foundation will
prevent that decision-makers in politics and industry who betray ethic principles by misusing
science at the cost of the societies get away with impunity.

Prof. Lennart Hardells grant application to the Pandora Foundation

As one of the participants, Lennart Hardell from the Department of Oncology at the University
Hospital in Orebro, Sweden, contributed with his epidemiologic research data essentially to the
IARC classification. Because of the short period of time that elapsed from the introduction of the
new communication technology till the completion of his studies, these data are still burdened
with a high uncertainty. Hardell’s grant application shows that he in the meantime has available
data from Swedish men and women diagnosed with a brain tumour between 2007 and 2009 [6].
With a high probability the evaluation of these data will show that the risk of brain tumours
increases with the duration of mobile phone use. This comes very near to a final prove that RF
radiation is a carcinogenic risk.

For months now, Hardell tried to raise the funds necessary for the statistical evaluation of his data.
As IARC's classification is already now quite a nuisance to for industry, there is obviously no
interest to further substantiate the voiced suspicion of a brain tumour risk caused ARG B8iktion.
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should obviously be avoided by all means. This is the reason why a support of Hardell's research
work is refused by government and industry. I am aware that I should not ask you to financially
support the research project as you urgently need the means yourselves to be able to finally
survive in a hostile environment. What is needed, however, is your moral support. Continue your
fight as long as necessary, until you are heard by those who are responsible that the truth in this
area of research is suppressed. .

Electromagnetic hypersensitivity (EHS)

It is a real tragedy that thousands of people in Europe, who suffer from effects of various forms of
electromagnetic fields (EMF), are considered to be mentally ill only because science is not able
yet to understand the basic mechanisms leading to EHS. Medical doctors, who are consulted by
more and more people with symptoms which do not fit to any known disease, feel as helpless as
their patients do, who suffer in a way that their hardship cannot be ignored anymore. This should
be reason enough for our societies to take care that these people can lead a life as normal as
possible. For decades, politics and industry dominated EMF-research aimed at protecting their
economic interests. Thus, our current knowledge about the risks for men and nature through
electromagnetic fields is very poor compared to other environmental hazards. These shortcomings
in science resulting from the fact that research is not concentrating on human needs, but economic
profits are the main reason for your problems. Nescience is the cause why people suffering from
EHS is done injustice, and nobody is made responsible for this. As long as industry and politics
succeed in defending their principle that there are no relevant biological effects below the valid
exposure limits the legal situation of the EHS affected will probably not change. What we need is
independent research. that is funded by private persons in case the governments refuse to do so.
The current situation, in which the beneficiaries of this technology make huge profits, while the
burden is shouldered an unfortunate minority, is absolutely intolerable.

Conclusion

Looking back at my experience with the wireless communication industry, politics, and media,
while organizing and coordinating the REFLEX project, | can state today that under the current
circumstances the truth about the biological effects of RF radiation is heavily suppressed with all
means — including criminal ones. As it is a rule in democracies that the law, rights, and regulations
stand above power and their owners and as this rule in our case has been severely violated at the
disadvantage of the people, there is nothing more important in a democratic society than to insist
on its compliance.

This is what | want to encourage you to do.
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Federal Communications Commission
Washington, D.C. 20554

March 22, 2019

Dr. Jeff Shuren, MD, JD

Director

Center for Devices and Radiological Health
U.S. Food and Drug Administration

White Oak Building 66

10903 New Hampshire Ave

Silver Spring, MD 20993

Dear Dr. Shuren:

As you may recall, the Federal Communications Commission (FCC) issued in 2013 a
Notice of Inquiry soliciting comments on radiofrequency (RF) exposure limits, among other
things. The FCC is not a health and safety agency and we defer to other organizations and
agencies such as yours to interpret the biological research necessary to assess the health impact
of RF emissions. We appreciate the continuing dialogue among the staff at the FCC and the
FDA regarding the ongoing research into the possible health effects of RF emissions.

We are aware that the final reports of the National Toxicology Program (NTP) Study and
your public statements that NTP’s experimental findings should not be applied to human cell
phone usage, that the available scientific evidence to date does not support adverse health effects
in humans due to exposures at or under the current limits, and that the FDA is committed to
protecting public health and continues its review of the many sources of scientific literature on
this topic.

There has been strong interest for the FCC to address the standards matter, particularly as
new technologies such as 5G are introduced. Given that existing studies are continually being
evaluated as new research is published, and that the work of key organizations such as IEEE and
ICNIRP is continuing, we ask FDA’s guidance as to whether any changes to the standards are
appropriate at this time.

You may contact Aspa Paroutsas, Chief of Staff of our Office of Engineering and
Technology, at Aspasia.Paroutsas @fcc.gov or by telephone at (202) 418-7285.

Sincerely,

Julius P. Knapp

Chief
Office of Engineering and Technology
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{ DEPARTMENT OF HEALTH AND HUMAN SERVICES

%" Food and Drug Administration

Silver Spring, MD 20993

April 24, 2019 o

pri Received & Inspected
Mr. Julius Knapp o
Chief MAY 0197013
Office of Engineering and Technology .
U.S. Federal Communications Commission FCC Mailroom

445 12% St., NW
Washington, D.C. 20554

Dear Mr. Knapp:

Thank you for your recent letter dated March 22, 2019 on behalf of the Federal
Communications Commission’s (FCC). Your letter requests our guidance on
standards matter, particularly as new technologies such as 5G are introduced.
Previously, in a letter dated February 4, 2014, you also had requested our guidance on
standards related to the radiofrequency (RF) exposure principles or guidelines under
which FCC should consider the newer wireless power transfer (WPT) devices that
operate at frequencies for which exposure limits have not yet been specified in the
FCC’s rules. In light of the new technologies, you also requested FDA to identify any
risks of interference to medical devices due to the use of WPT equipment.

Currently, the FCC specifies specific absorption rate (SAR) limits down to 100 kHz and
maximum permissible exposure limits for electric field, magnetic field, and power density
down to 300 kHz. We agree that with the increase in technology that uses frequencies below
300 kHz and even below 100 kHz, setting human exposure limits below 300 kHz and 100
kHz would better ensure the protection of the general public. The biological response to
frequencies in the range below 300 kHz is complex. At the lower end of this range,
electrostimulation (nerve stimulation) and induced currents predominate; at the upper end,
heating is the predominant effect. Electrostimulation is a rapid biological response; therefore,
the long averaging times associated with thermal-based SAR limits are not appropriate.
Although they are not identical in their specifications, both the IEEE C95.1-2005 and the
ICNIRP Guidelines (Health Physics, 2010) are adequate to protect the general public in this
frequency range. Either of these would be an adequate model for the FCC to adopt for their
rules below 300 kHz.

Regarding your request to identify any risks of interference to medical devices due to use of
WPT equipment. Several types of active medical devices (e.g., implantable cardiac
pacemakers, implantable deep brain stimulators (DBS), spinal cord stimulators, implantable
drug infusion pumps, and body worn insulin pumps) are known to be susceptible to
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electromagnetic interference (EMI) due to low frequency sources such as metal detectors,
electronic anti-theft systems, and radio frequency identification (RFID) systems.*?
However, the potential for interference is greatly affected by the type of modulation and field
strength. Part of the concern, regarding exposure to the lower frequency range, is that the
prevailing consensus standards for external medical devices specify only limited immunity
testing below 150 kHz. With the exception of testing for interference with power line
magnetic fields at 50 Hz and 60 Hz, most non-implanted medical devices have not been
tested for immunity below 150 kHz. Additionally, present implantable pacemakers are
typically tested to the human exposure limits specified in the ICNIRP 1998 Guidelines
(Health Physics 1998). Any emitter that exceeds the ICNIRP 1998 levels would be a
potential source of interference to active implanted devices. Adoption of higher emissions
levels may expose patients to unnecessary risk. Therefore, the most effective mitigation
against EMI to active medical devices from the emissions of WPT devices is to reduce the
WPT emissions and thus medical device exposure. The methods to reduce exposure should
include limits on the WPT output power, designing the WPT with safety interlocks (i.e.,
designing the WPT source so that it can detect the presence of humans or animals and shut
off or greatly reduce power output), creating exclusion zones, and recommending separation
distances between the WPT emitter and any active medical devices.

With your inquiry related to safety standards, particularly as new technologies such as 5G are
introduced, as you are aware, FDA is responsible for the collection and analysis of scientific
information that may relate to the safety of cellphones and other electronic products. As a
part of our ongoing monitoring activities, we have reviewed the results and conclusions of
the recently published rodent study from the National Toxicology Program in the context of
all available scientific information, including epidemiological studies, and concluded that no
changes to the current standards are warranted at this time. As we have stated publicly,
NTP’s experimental findings should not be applied to human cell phone usage, that the
available scientific evidence to date does not support adverse health effects in humans due to
exposures at or under the current limits, and that the FDA is committed to protecting public
health and continues its review of the many sources of scientific literature on this topic.

In summary, for standards related matter for WPT, either of IEEE C95.1-2005 and the
ICNIRP Guidelines would be an adequate model for the FCC to adopt for their rules below
300 kHz. ,

Thank you for contacting us concerning this matter. If we can be of further assistance, please
let us know. If you need any additional information, you may contact Bakul Patel, Director

1 FDA guidance for industry, “Labeling for Electronic Anti-Theft Systems.” August 15, 2000.
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm070913.p
df.

2 “Important Information on Anti-Theft and Metal Detector Systems and Pacemakers, ICDs, and Spinal Cord
Stimulators”, FDA Center for Devices and Radiological Health Letter to Cardiologists, Cardiac Surgeons,
Neurosurgeons, and Emergency Physicians, September 28, 1998.

http://www fda.gov/MedicalDevices/Safety/AlertsandNotices/PublicHealthNotifications/ucm062288 htm.

3 8. Seidman, K. Kainz, J. Casamento, and D. Witters, “Electromagnetic Compatibility Testing of Implantable
Neurostimulators Exposed to Metal Detectors,” in The Open Biomedical Engineering Journal, pp. 63-70, 2010.
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for Digital Health of the Center for Devices and Radiological Health, at
Bakul.Patel@fda.hhs.gov or by telephone at (301) 796-5528.

Sincerely,
Al

M
;f)

Jeffrey Shuren, M.D., J.D.

Director

Center for Devices and
Radiological Health
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ARCHITECTURAL AND
TRANSPORTATION BARRIERS
COMPLIANCE BOARD

36 CFR Part 1191

[Docket No. 98-5]

RIN 3014-AA16

Americans With Disabilities Act (ADA)

Accessibility Guidelines for Buildings
and Facilities; Recreation Facilities

AGENCY: Architectural and
Transportation Barriers Compliance
Board.

ACTION: Final rule.

SUMMARY: The Architectural and
Transportation Barriers Compliance
Board (Access Board) is issuing final
accessibility guidelines to serve as the
basis for standards to be adopted by the
Department of Justice for new
construction and alterations of
recreation facilities covered by the
Americans with Disabilities Act (ADA).
The guidelines include scoping and
technical provisions for amusement
rides, boating facilities, fishing piers
and platforms, golf courses, miniature
golf, sports facilities, and swimming
pools and spas. The guidelines will
ensure that newly constructed and
altered recreation facilities meet the
requirements of the ADA and are readily
accessible to and usable by individuals
with disabilities.

DATES: The guidelines are effective
October 3, 2002. The incorporation by
reference of certain publications listed
in the guidelines is approved by the
Director of the Federal Register as of
October 3, 2002.

FOR FURTHER INFORMATION CONTACT:
Peggy Greenwell, Office of Technical
and Information Services, Architectural
and Transportation Barriers Compliance
Board, 1331 F Street, NW., suite 1000,
Washington, DC 20004-1111.
Telephone number (202) 272-0017
(Voice); (202) 272—-0082 (TTY). E-mail
address: greenwell@access-board.gov.
SUPPLEMENTARY INFORMATION:

Availability of Copies and Electronic
Access

Single copies of this publication may
be obtained at no cost by calling the
Access Board’s automated publications
order line (202) 272-0080, by pressing
2 on the telephone keypad, then 1, and
requesting publication S—43 (Recreation
Facilities Final Rule). Persons using a
TTY should call (202) 272—0082. Please
record a name, address, telephone
number and request publication S—43.
This document is available in alternate
formats upon request. Persons who want

a copy in an alternate format should
specify the type of format (cassette tape,
Braille, large print, or ASCII disk). This
document is also available on the
Board’s Internet site (http://www.access-
board.gov/recreation/final.htm).

Background

The Americans with Disabilities Act
recognizes and protects the civil rights
of people with disabilities.? Titles II and
I of the ADA require, among other
things, that newly constructed and
altered State and local government
facilities, places of public
accommodation, and commercial
facilities be readily accessible to and
usable by individuals with disabilities.
Recreation facilities are among the types
of facilities covered by titles II and III of
the ADA.

The ADA designates the Access Board
as the agency responsible for developing
minimum accessibility guidelines to
ensure that new construction and
alterations of facilities covered by titles
II and III of the ADA are readily
accessible to and usable by individuals
with disabilities.2 The Access Board
initially issued the Americans with
Disabilities Act Accessibility Guidelines
(ADAAG) in 1991.83 Current ADAAG
contains general scoping and technical
provisions (ADAAG 1 to 4) that apply to
all types of facilities, and special
application sections (ADAAG 5 to 12)
that include additional scoping and
technical provisions for certain types of
facilities.* As discussed in more detail
below, this final rule will amend section
4, and create a new section 15
(Recreation Facilities).

The Department of Justice is
responsible for issuing regulations to

1See 42 U.S.C. 12101 et seq. (http://
www.usdoj.gov/crt/ada/pubs/ada.txt).

2The Access Board is an independent Federal
agency established by section 502 of the
Rehabilitation Act whose primary mission is to
promote accessibility for individuals with
disabilities. The Access Board consists of 25
members. Thirteen are appointed by the President
from among the public, a majority of whom are
required to be individuals with disabilities. The
other twelve are heads of the following Federal
agencies or their designees whose positions are
Executive Level IV or above: The Departments of
Health and Human Services, Education,
Transportation, Housing and Urban Development,
Labor, Interior, Defense, Justice, Veterans Affairs,
and Commerce; General Services Administration;
and United States Postal Service.

3 See 36 CFR part 1191, Appendix A (http://
www.access-board.gov/adaag/html/adaag.htm).

4The special application sections cover the
following facilities: restaurants and cafeterias
(ADAAG 5); medical care facilities (ADAAG 6);
business, mercantile and civic (ADAAG 7); libraries
(ADAAG 8); transient lodging (ADAAG 9);
transportation facilities (ADAAG 10); judicial,
legislative, and regulatory facilities (ADAAG 11);
and detention and correctional facilities (ADAAG
12). ADAAG 13 is reserved for housing and ADAAG
14 is reserved for public rights-of-way.

implement titles II and III of the ADA.
The regulations issued by the
Department of Justice must include
accessibility standards for newly
constructed and altered facilities
covered by titles II and III of the ADA.
The standards must be consistent with
the minimum accessibility guidelines
issued by the Access Board. The
Department of Justice has adopted
ADAAG as the Standard for Accessible
Design for title IIT of the ADA.5

This final rule amends ADAAG by
adding a new special application
section for amusement rides, boating
facilities, fishing piers and platforms,
golf courses, miniature golf, sports
facilities, and swimming pools and spas.
This rulemaking has had a long history.
In 1993, the Access Board established
an advisory committee of 27 members to
make recommendations on guidelines
for recreation facilities. The Recreation
Access Advisory Committee met from
July 1993 to May 1994 and submitted a
report to the Board, ‘““‘Recommendations
for Accessibility Guidelines:
Recreational Facilities and Outdoor
Developed Areas”. After receiving the
committee’s report, the Board published
it as an advance notice of proposed
rulemaking (59 FR 48542, September 21,
1994). Over 600 comments were
received on the report and questions
asked in the advance notice. To obtain
additional information for this
rulemaking, the Board also sponsored
research on access to swimming pools
in 1995; held informational meetings
and conducted site visits on access to
miniature golf facilities in September
1996; and held informational meetings
and conducted site visits on accessible
amusement rides in December 1999 and
March and April 2000.

A notice of proposed rulemaking
(NPRM) was published in the Federal
Register on July 9, 1999. (64 FR 37326,
July 9, 1999). The comment period was
originally scheduled to close on
November 8, 1999, but was extended
until December 8, 1999 to allow more
time for the public to submit comments.
These comments were submitted
electronically, in writing, and as oral
testimony received during two public
hearings held in Dallas, TX (August 26,

5 See 28 CFR part 36, Appendix A (http://
www.usdoj.gov/crt/ada/reg3a.html). The
Department of Justice standards currently include
ADAAG 1 to 10. State and local governments
currently have the option of using ADAAG or an
earlier standard, the Uniform Federal Accessibility
Standards (UFAS), when constructing or altering
facilities under the Department of Justice
regulations for title II of the ADA. See 28 CFR
35.151(c) (http://www.usdoj.gov/crt/ada/reg2/html).
The Department of Justice has issued a notice of
proposed rulemaking to eliminate this option. 59
FR 31808 (June 20, 1994).
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1999) and Boston, MA (November 17,
1999). Over 200 people attended these
hearings and approximately 54 people
provided testimony. The Board received
approximately 300 comments during the
public comment period.

The Access Board created an ad hoc
committee of Board members to review
the comments received on the proposed
rule. The ad hoc committee discussed
significant issues associated with the
comments and made recommendations
to the full Board for the final rule. In an
effort to provide the public with more
opportunities for input into the
provisions for the final rule, on July 21,
2000 the Board published a summary of
the ad hoc committee’s
recommendations and put the summary
in the rulemaking docket for public
review (65 FR 4533, July 21, 2000). The
comment period on the summary closed
on September 19, 2000. Approximately
70 comments were received during the
public comment period. Afterwards, the
Board held informational meetings on
the summary in Washington, DC
(August 21-22, 2000) and San
Francisco, CA (September 6-7, 2000).

General Issues

Incorporating the Final Rule on
Recreation Facilities Into Future
Revisions to ADAAG

A complete review of ADAAG has
been underway for several years.
ADAAG was first published on July 26,
1991. The Board is committed to
ensuring that ADAAG continues to
reflect technological developments and
is improved in terms of usability. Efforts
also include coordination with changes
in national standards and model code
organizations and reconciling
differences between ADAAG and
national consensus standards, where
possible. The Board published a notice
of proposed rulemaking on November
16, 1999 with proposed revisions to
ADAAG. The Board plans to issue final
changes to ADAAG in the near future.

The Board is issuing the final
guidelines for recreation facilities prior
to the publication of the final ADAAG
revision. The Board then plans to
incorporate these final guidelines into
the final revisions to ADAAG. To
effectively incorporate these guidelines
into the new format, some minor
formatting changes will be made. For
instance, the revised ADAAG will
include a new format and numbering
system. This rule will need to be
formatted to fit that system. Some of the
provisions will also be modified slightly
to avoid redundancy. No substantive
changes to the text are planned. Once
incorporated, the Board will develop a

guide to assist users with the new
ADAAG.

The incorporation of the final
recreation guidelines into the revised
ADAAG will enhance the usability of
the accessibility guidelines for
architects, designers, manufacturers,
operators and others using ADAAG. For
example, accessibility guidelines for
accessible parking spaces, toilet rooms,
amusement rides, swimming pools, and
exercise facilities will be combined into
one document. Other improvements in
the format of ADAAG will reduce
redundancy through the use of basic
technical provisions known as
“building blocks,” which will provide
consistent dimensions for clear spaces,
turning spaces, and knee and toe
clearances for elements. These basic
technical provisions will apply unless
otherwise modified in the section
containing accessibility guidelines for
recreation facilities. For example,
handrail requirements for sloped entries
into swimming pools modify the
requirements otherwise required in the
ramp provisions (ADAAG 4.8.5).

Multiple Chemical Sensitivities and
Electromagnetic Sensitivities

Individuals with multiple chemical
sensitivities and electromagnetic
sensitivities submitted a substantial
number of written comments and
attended the public information
meetings on the draft final rule. They
reported that chemicals used in
recreation facilities, such as chlorine
used in swimming pools and spas, and
pesticides and synthetic fertilizers used
on golf courses, are barriers that deny
them access to those facilities. They
requested the Board to include
provisions in the final rule to make
recreation facilities accessible for them.

The Board recognizes that multiple
chemical sensitivities and
electromagnetic sensitivities may be
considered disabilities under the ADA if
they so severely impair the neurological,
respiratory or other functions of an
individual that it substantially limits
one or more of the individual’s major
life activities. The Board plans to
closely examine the needs of this
population, and undertake activities
that address accessibility issues for
these individuals.

The Board plans to develop technical
assistance materials on best practices for
accommodating individuals with
multiple chemical sensitivities and
electromagnetic sensitivities. The Board
also plans to sponsor a project on indoor
environmental quality. In this project,
the Board will bring together building
owners, architects, building product
manufacturers, model code and

standard-setting organizations,
individuals with multiple chemical
sensitivities and electromagnetic
sensitivities, and other individuals. This
group will examine building design and
construction issues that affect the
indoor environment, and develop an
action plan that can be used to reduce
the level of chemicals and
electromagnetic fields in the built
environment.

Neither the proposed rule nor the
draft final rule included provisions for
multiple chemical sensitivities or
electromagnetic sensitivities. The Board
believes these issues require a thorough
examination and public review before
they are addressed through rulemaking.
The Board does not address these issues
in the final rule.

Existing Recreation Facilities

The Board received a significant
number of comments related to the
impact of these accessibility guidelines
on existing facilities. Some commenters
interpreted the proposed rule and the
draft final rule to require all existing
recreation facilities or elements of these
facilities to be modified to meet the new
accessibility guidelines. They expressed
concern that the guidelines would have
a significant economic impact on
existing recreation facilities.

To clarify, ADAAG and the final
accessibility guidelines for recreation
facilities apply to newly designed or
newly constructed buildings and
facilities and to existing facilities when
they are altered. ADAAG and the
Department of Justice regulations
address whether a change to a building
or facility is considered an alteration.
The publication of this final rule does
not require that all existing facilities be
modified to meet these guidelines. State
and local governments who provide
recreation facilities have a separate
obligation under title II of the ADA to
provide program accessibility which
may require the removal of architectural
barriers in existing facilities. See 28 CFR
35.150 (hitp://www.usdoj.gov/crt/ada/
reg2.html). Private entities who own,
lease (or lease to), or operate recreation
facilities have a separate obligation
under title III of the ADA to remove
architectural barriers in existing
facilities where it is readily achievable
(i.e., easily accomplishable and able to
be carried out without much difficulty
or expense). See 28 CFR 36.304 (http:/
/www.usdoj.gov/crt/ada/reg3a.html).

Federal tax credits and deductions are
available to private entities for
architectural barrier removal in existing
facilities. Federal funds also are
available through the Community
Development Block Grant Program to
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remove architectural barriers in existing
facilities. State and local governments
may use Community Development
Block Grant funds to remove
architectural barriers in publicly and
privately operated facilities. Entities
requesting guidance on their obligations
for existing facilities should contact the
Department of Justice.

Equivalent Facilitation

Commenters addressing various
sections of the recreation rule indicated
the need for flexibility in designing and
constructing accessible recreation
facilities and elements. Commenters
wanted to ensure that alternative
designs would be permitted for
providing accessibility with some of the
unique elements and facilities
addressed in this rule. Specific concerns
were raised in comments related to
accessible amusement rides and
miniature golf courses.

The Board recognizes that many of the
facilities and elements addressed in this
rule are unique and supports the need
for flexibility in making them
accessible. Section 2.2 of ADAAG
currently permits “departures from
particular technical and scoping
requirements of this guideline by the
use of other designs and technologies
* * * where the alternative designs and
technologies used will provide
substantially equivalent or greater
access to and usability of the facility.”
This provision applies to all facilities
and elements addressed by ADAAG,
including recreation facilities.

Section-by-Section Analysis

This section of the preamble contains
a concise summary of the final rule and
an analysis of the comments the Board
received on each section. The final rule
amends several existing sections of
ADAAG and adds a new special
application section. Section 4 of
ADAAG has been amended to include
provisions addressing miscellaneous
sports facilities and elements as
explained below.

Miscellaneous Sports Facilities and
Elements

The accessibility guidelines for
recreation facilities are primarily set
forth in Section 15. Several changes,
however, were also required within
ADAAG section 4 to adequately address
some of the unique sports facilities and
elements.

Section 3.5 Definitions “Area of Sport
Activity”

An area of sport activity is defined as
“that portion of a room or space where
the play or practice of a sport occurs.”

The term is defined in order to clarify
the requirements for connecting an
accessible route with this type of space.
The term is used broadly to define
spaces where the play or practice of a
sport occurs. It includes, but is not
limited to, field sports such as softball,
football, lacrosse, baseball, and soccer;
court sports such as tennis, racquetball,
and volleyball; and other sports such as
gymnastics.

Comment. A few commenters
suggested that further clarification
would be helpful in the use of the term
“sport” and “‘practice” of a sport.

Response. Providing an exhaustive
list of sports is not practical, since it
may inadvertently omit a sport, or fail
to recognize an emerging sport of the
future. The “area of sport activity”” will
vary from sport to sport. Exceptions to
technical provisions in ADAAG 4.1.2 (3)
and (4) and 4.1.3 (2) and (3) clarify that
accessibility is not required in the “area
of sport activity.” This is consistent
with the recommendations of the
Recreation Access Advisory Committee
and supports access to each “‘area of
sport activity,” while not affecting the
nature of the sport.

Section 4.1.1(5)(b) General Exceptions

The following recreation facilities or
portions of recreation facilities are
exempt from accessibility requirements:
Raised structures used for refereeing,
judging, or scoring a sport; water slides;
animal containment areas not for public
use; and raised boxing rings and
wrestling rings.

Comment. The proposed rule
exempted structures used solely for
refereeing a sport. A commenter
questioned whether structures used for
“judging” or “scoring” a sport would
also be considered exempt.

Response. The exception has been
modified in the final rule to include the
term “judging” and “‘scoring.” The
Board considers the structures used for
these activities to be consistent with the
intent of this exception.

Comment. The proposed rule did not
include any specific requirements for
access to water slides. Question 4 in the
proposed rule requested comments on
this issue. Most of the commenters did
not support providing access to the top
of water slides. A few commenters
suggested that access be required to the
top of smaller water slides with an
exemption for larger slides.

Response. An exception has been
added in the final rule exempting water
slides, including the structure
supporting the water slide, from the
guidelines. Providing access to water
slides would require extensive ramping
or elevators which would make the

slides cost prohibitive. Designers and
operators are encouraged to provide
access to smaller water slides, where
possible. Recent designs for “leisure
pools” have incorporated an accessible
route to the top of water slides using the
different elevations on a site. These
designs provide increased access for
individuals with disabilities.

Comment. The proposed rule did not
specifically address access to “life guard
stands.” A few commenters
recommended that structures such as
life guard stands be addressed.

Response. ADAAG 4.1.1(5)(b)
specifically exempts life guard stands
and was added during a rulemaking for
State and local government facilities (63
FR 2000, January 13, 1998).

Comment. The proposed rule
included exceptions to technical
provisions for accessible routes in
animal containment areas. The
International Association of Amusement
Parks and Attractions expressed concern
about general requirements for
accessibility in animal containment
areas that are not open to the public and
are specifically limited to animal
handlers.

Response. An exception has been
added in the final rule to clarify that
accessibility is not required to animal
containment areas that are not for
“public use.” Where animal
containment areas are open to public
use such as petting farms, the provisions
of ADAAG 4.3 apply. Several exceptions
to the provisions of ADAAG 4.3 in
animal containment areas are also
included in the final rule.

Comment. The proposed rule
exempted raised boxing rings from
accessibility. A few commenters
suggested that raised wrestling rings be
added to this exception.

Response. The exception has been
modified in the final rule to add
wrestling rings to the exemption.

Section 4.1.2(2)(b) and 4.1.3(1)(b)
Accessible Routes for Court Sports

These sections are amended to require
an accessible route complying with
ADAAG 4.3 to directly connect both
sides of the court in court sports.

Comment. The proposed rule required
an accessible route to connect both sides
of the court in court sports. The
American Institute of Architects (AIA)
was concerned that an accessible route
connecting the two sides of a court may
not be a direct route and could require
one to go around a multitude of courts
to get to the other side of the court
where a sport requires changing sides.
This is especially critical in sports such
as tennis, where changing sides of the
court is part of the game.
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Response. The accessible route must
be a direct route from one side of the
court to the other side. Requiring
players on one side of the court to
traverse through or around another
court to get to the other side is not
permitted.

Section 4.1.2(3) and 4.1.3(2)
Protruding Objects in Areas of Sport
Activity

Areas of sport activity are exempt
from the requirements of ADAAG 4.4
(Protruding Objects).

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.1.2 (4) and 4.1.3(3) Ground
Surfaces in Areas of Sport Activity and
Animal Containment Areas

Two exceptions are added to these
sections which require ground surfaces
along accessible routes and in accessible
spaces to comply with ADAAG 4.5.
ADAAG 4.5 requires ground and floor
surfaces along accessible routes to be
stable, firm, and slip resistant. ADAAG
4.5 also addresses changes in level
(ADAAG 4.5.2), carpet (ADAAG 4.5.3),
and gratings ADAAG (4.5.4). Exception
1 exempts areas of sport activity from all
requirements of ADAAG 4.5. Exception
2 exempts animal containment areas
designed and constructed for public use
from the requirements of ADAAG 4.5.2
and from providing a stable, firm, and
slip resistant ground or floor surface.

Comment. The proposed rule required
an accessible route to connect to each
area of sport activity. A commenter
questioned the feasibility of this
requirement when connecting multiple
sand volleyball courts on a beach.

Response. The final rule requires an
accessible route to each area of sport
activity in newly constructed facilities.
For example, where a new sports field
is planned with multiple fields, an
accessible route is require to each field.

With respect to sand volleyball courts
located at beaches, the Board plans to
more specifically address the accessible
route requirement in a future
rulemaking on outdoor facilities,
including trails, picnic and camping
facilities, and beaches. It is expected
that this future rule will address
accessible routes on beaches, including
their location to various elements on a
beach.

Comment. The proposed rule
exempted animal containment areas for
hoofed animals from the requirements
of a stable, firm, and slip resistant
surface. Commenters questioned why
the exception was limited to “hoofed”
animal containment areas. Others
suggested that other provisions such as

ADAAG 4.5.2 (Changes in Level) not
apply within these areas.

Response. This exception has been
amended in the final rule to include all
animal containment areas and is not
limited to those for “hoofed” animals.
The Board agrees that there often are
areas where many different types of
animals are contained and are not
limited solely to hoofed animals.
Exemption from the requirements to
ADAAG 4.5.2 (Changes in Level) has
also been included since absorbent
surfaces used to ensure the care and
health of animals may conflict with this
provision. As previously discussed, an
exception has been added to ADAAG
4.1.1(5)(b) to clarify that accessibility is
not required in animal containment
areas that are not for public use.

Section 4.1.3(5) Exception 4(f)
Platform Lifts for Team or Player
Seating Areas

An exception is added to this section
permitting the use of a platform lift in
new construction as a means of
providing access to team or player
seating areas serving areas of sport
activity.

Comment. The proposed rule did not
include an option to use a platform lift
in new construction to provide access to
team or player seating areas. The AIA
and several architects representing a
firm that specializes in sports facilities
commented that platform lifts should be
an option. They were particularly
concerned about providing access to
dugouts and other recessed team player
seating areas in major league stadiums.
They believed that providing a ramp
parallel to the playing field presents a
dangerous tripping and falling hazard
for players attempting to field foul balls.
Other groups representing persons with
disabilities commended the Board for
not allowing platform lifts in this
environment in new construction.
Among other issues, they cited the
problems associated with relying on a
mechanical device to provide access in
newly constructed buildings and
facilities.

Response. The final rule includes an
option to use a platform lift as part of
an accessible route connecting team or
player seating areas. While the Board
includes this as an option in new
construction, it is recommended that
where possible, ramps be utilized. This
will reduce reliance for persons with
disabilities on a mechanical device
when providing access. Several minor
league stadiums have incorporated a
ramp into their design in recent years.
It is the Board’s understanding that
there have been no reported incidents of
accidents related to the ramps.

Information on major league stadiums is
not available since ramps have not been
incorporated into their designs.

Section 4.1.3(12)(c) Lockers

This section is amended to require
that where lockers are provided, at least
5 percent, but not less than one, of each
type of locker, must comply with
ADAAG 4.25.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.1.3(13) Controls and
Operating Mechanisms for Exercise
Equipment and Machines

An exception is added to this section
to exempt exercise machines from the
requirements of ADAAG 4.27 (Controls
and Operating Mechanisms).

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.1.3(19)(c) Team or Player
Seating Areas

This section is amended to require
that where team or player seating areas
contain fixed seats and serve an
accessible area of sport activity, the
seating area must contain the number of
wheelchair spaces required by ADAAG
4.1.3(19)(a), but not less than one space.
Wheelchair spaces must comply with
ADAAG 4.33.2, 4.33.3, 4.33.4, and
4.33.5.

An accessible route is required to
connect to the team player seating areas.
An accessible route is also required to
connect to the area of sport activity
which is defined as ““that portion of a
room or space where the practice or
play of a sport occurs.” For the most
part, the requirement is intended to
provide access to the boundary of where
the sport is played. In some cases, this
will provide for a “level” entry to the
area of sport activity such as a softball
field or football field. In other cases,
there may be changes in level and non-
accessible surfaces. The Board
recognizes that the accessible route
requirement may, in some cases, not
ensure access directly onto the area of
sport activity. Where possible, designers
are encouraged to provide for a smooth
transition to the area of sport activity.
This requirement is not intended to
change the nature of the sport to provide
access.

Comment. The AIA questioned how
wheelchair spaces in team or player
seating areas could meet the
requirements of ADAAG 4.33.3. ADAAG
4.33.3 requires, among other things, that
the wheelchair spaces provide a choice
of admission prices or lines of sight
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comparable to those afforded members
of the general public.

Response. An exception has been
added in the final rule exempting the
wheelchair spaces in team or player
seating areas from requirements related
to choice of admission price or lines of
sight comparable to those for members
of the general public. Section
4.1.3(19)(c) is intended to ensure that at
least one wheelchair space is provided
in team or player seating areas. This can
easily be accomplished through clear
space adjacent to a fixed bench, for
example. Bench seating will also serve
as companion seating. Where designers
and operators are planning facilities to
serve a variety of wheelchair sports, it
is recommended that the minimum be
exceeded to more adequately
accommodate wheelchair sports team.

Exception 2 is added to clarify that
the requirements for accessible team or
player seating does not apply to bowling
lanes that are not required to be on an
accessible route. Section 15.7.3 requires
5 percent, but not less than one, of each
type of bowling lane to be served by an
accessible route. Only those team or
player seating areas that serve the
bowling lanes required to be on an
accessible route must have accessible
team or player seating.

Comment. The proposed rule
included an exception to ADAAG
4.1.3(19) for assembly seating in
amusement facilities. The exception
permitted use of a transfer seat
complying with 15.1.4 where the
motion of the seats is an integral part of
the amusement experience. A few
commenters questioned why this was
permitted and recommended that
wheelchair spaces be designed so as to
provide the same general experience or
effects as other seats.

Response. This exception has been
deleted in the final rule. The Board is
aware of amusement facilities where the
various effects provided within the
show are also provided at the
wheelchair space. Many of the effects,
such as misting or smoke, may be easy
to incorporate into the wheelchair
space. Others effects, such as aggressive
seat motion, may be extremely difficult
to incorporate and may possibly be
unsafe. The Board expects that
designers will provide the same effects
for the wheelchair space as other seats,
to the extent possible. An appendix note
also recommends that providing
companion seats with removable
armrests will provide an option for
persons using wheelchairs to transfer
into the seat in these venues, if desired.

Section 4.1.3(21) Dressing, Fitting, or
Locker Rooms

This section requires that where
dressing, fitting, or locker rooms are
provided, the rooms must comply with
ADAAG 4.35. An exception permits 5
percent, but not less than one, of the
rooms to be accessible when they are
provided in a cluster.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.1.3(22) Saunas and Steam
Rooms

This section requires where saunas
and steam rooms are provided, the
rooms must comply with ADAAG 4.36.
An exception permits 5 percent, but not
less than one, of the rooms to be
accessible when they are provided in a
cluster.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.35 Dressing, Fitting, and
Locker Rooms

Section 4.35.1 General

This section requires dressing, fitting,
and locker rooms required to be
accessible by ADAAG 4.1 to comply
with ADAAG 4.35 and to be on an
accessible route.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.35.4 Benches in Accessible
Dressing Rooms, Fitting Rooms, and
Locker Rooms

This section requires benches
complying with ADAAG 4.37 in
accessible dressing, fitting, and locker
rooms.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.36 Saunas and Steam Rooms

Section 4.36.1 General

This section requires saunas and
steam rooms required to be accessible
by ADAAG 4.1 to comply with ADAAG
4.36.

Comment. Several commenters
questioned whether an operator would
be required to provide a heat resistant
wheelchair in accessible saunas and
steam rooms.

Response. The provision of heat
resistant chairs is an operational issue
and outside the jurisdiction of the
Board. Questions regarding the
operational issues related to the use of
accessible facilities and elements will be
addressed by the Department of Justice

when it adopts accessibility standards
for recreation facilities.

Section 4.36.2 Wheelchair Turning
Space

This section requires wheelchair
turning space complying with ADAAG
4.2.3 to be provided within a sauna or
steam room. An exception permits the
wheelchair turning space to be
obstructed by readily removable seats.

Comment. The proposed rule
permitted the maneuvering space to be
“temporarily” obstructed by readily
removable seats. Commenters
questioned what would be considered
“temporary”’.

Response. The term ““temporarily’” has
been deleted in the final rule. The intent
of the provision is to permit a seat or
bench to be located within the required
maneuvering space within a room,
provided that it can be readily removed.
The focus of the exception is on the seat
being “readily removable” to enable
persons using wheelchairs to avail
themselves of smaller saunas and steam
rooms.

Section 4.36.3 Sauna and Steam Room
Bench

This section requires that where
seating is provided in a sauna or steam
room, at least one bench complying
with ADAAG 4.37 must be provided. An
exception permits the clear floor space
required by ADAAG 4.37.1 to be
obstructed by readily removable seats.

Comment. The proposed rule
permitted readily removable seats to
“temporarily” obstruct the clear floor
space and commenters questioned what
would be considered “temporary”.

Response. As discussed above, the
term ‘‘temporarily” has been deleted in
the final rule.

Section 4.36.4 Door Swing

This section requires that doors shall
not swing into any part of the clear floor
space required at an accessible bench.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.37 Benches
Section 4.37.1

Benches required to be accessible by
4.1 must comply with 4.37. No
substantive comments were received
and no changes have been made for the
final rule.

Section 4.37.2 Clear Floor or Ground
Space

General

This section requires clear floor or
ground space complying with ADAAG
4.2.4 to be provided and be positioned
for a parallel approach to a short end of
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a bench seat. An exception permits the
clear floor or ground space required by
4.37.2 to be obstructed by readily
removable seats in saunas and steam
rooms.

No substantive comments were
received and no changes have been
made to this provision in the final rule.

Section 4.37.3 Size

The final rule requires benches to be
fixed and have seats that are 20 inches
minimum to 24 inches maximum in
depth and 42 inches minimum in
length.

Comment. A few comments
questioned whether a portable bench
would meet the requirements for
accessible benches.

Response. This provision has been
modified in the final rule to include the
term ““fixed”.

Section 4.37.4 Back Support

This section requires benches to have
back support that is 42 inches minimum
in length and that extends from a point
2 inches maximum above the seat to a
point 18 inches minimum above the
bench.

Comment. The proposed rule
included the requirement for back
support under ADAAG 4.37.2 (Size).
Commenters expressed confusion over
the requirements for back support for
benches and some questioned whether
back support was required.

Response. Back support is required
for an accessible bench in a sauna or
steam room, or a dressing room. To
clarify this requirement, the technical
provisions that were part of ADAAG
4.37.2 in the proposed rule have been
included in a separate provision,
ADAAG 4.37.3, in the final rule.

Section 4.37.5 Seat Height

This section requires benches to be 17
inches minimum to 19 inches maximum
above the floor or ground.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.37.6  Structural Strength

This section requires that benches be
strong enough to withstand a vertical or
horizontal force of 250 pounds applied
at any point on the seat, fastener,
mounting device, or supporting
structure.

No substantive comments were
received and no changes have been
made for the final rule.

Section 4.37.7 Wet Locations

This section requires that where
installed in wet locations, the surface of
benches must be slip-resistant and shall
not accumulate water.

No substantive comments were
received and no changes have been
made for the final rule.

Section 10.5 Boat and Ferry Docks

This section is deleted in the final
rule.

Comment. The proposed rule applied
the accessibility guidelines for
recreational boating facilities to boat
and ferry docks located at transportation
facilities, covered by ADAAG Section
10. This section of the proposed rule
received little comment.

Response. The Board is concerned
that those involved in the design and
construction of boat and ferry docks
may not have been fully aware of the
proposed rule and therefore may not
have evaluated its impact on such
facilities. In addition, through the
proposed rule, the Board sought
information to establish access
provisions for gangways based on the
size of vessels using floating piers. Few
commenters responded to the question,
and none provided the type of
information the Board was seeking.

The Board is not addressing
commercial boat and ferry docks at
transportation facilities at this time. In
the future, the Board will consider
whether such transportation facilities
should be treated differently than
recreational boating facilities covered by
15.2. As aresult, ADAAG 10.5 has been
deleted.

Section 15 Recreation Facilities

Section 15 has been added to ADAAG
and contains accessibility guidelines for
amusement rides, boating facilities,
fishing piers and platforms, golf courses,
miniature golf courses, exercise
equipment and machines, bowling
lanes, shooting facilities, and swimming
pools and spas. Unless otherwise
modified in section 4 or specifically
addressed in 15, all other ADAAG
provisions apply. For example, special
technical provisions have not been
included in section 15 for toilet rooms
or for accessible parking. In this case,
other appropriate provisions in ADAAG
4.22 and ADAAG 4.6 apply. The
accessibility guidelines for play areas,
which were issued on October 18, 2000
(65 FR 62498) are reprinted in Section
15.

Comment. A few commenters
suggested that the term ‘“‘recreation
facilities” be defined. They suggested
that the lack of definition leaves some
doubt about how to apply the provisions
in this section. They questioned
whether locker rooms for a professional
sports team, for example, would be
considered a “recreation facility”.

Response. Recreation facilities is not
defined in the final rule. The term is
used generally to address the types of
elements and facilities covered by this
section. The term is inclusive and
applies to buildings and facilities
designed and constructed for recreation,
as well as elements and spaces located
in a facility. For example, section 15.7.1
would apply to exercise equipment and
machines located in an office building
as a part of employee health club. Also,
these provisions would apply to locker
rooms for professional and other sports
teams.

Section 15.1 Amusement Rides

Significant comment on amusement
ride accessibility was received on the
proposed rule. The proposed rule would
have required that one wheelchair space
and one transfer seat be provided for
each 100 seats on new amusement rides
and proposed technical provisions for
the wheelchair spaces and transfer seats.
The majority of comments were from
amusement park operators, and
amusement ride manufacturers and
designers. The Board also received
comments from groups representing
persons with disabilities.

Overall, commenters did not support
the provisions in the proposed rule for
access to amusement rides. The
commenters stated that the proposed
rule lacked flexibility, making it
impossible for most rides to comply
with the guidelines given the
uniqueness of this industry. They also
raised concern about the lack of
available manufactured rides that would
meet the proposed provisions. Most
rides are manufactured outside the
United States where there is an absence
of accessibility requirements. The ride
manufacturers in the United States
indicated significant hardship on their
businesses to retool to meet some of the
proposed technical provisions.
Amusement park operators interpreted
the proposed rule to require operators to
modify manufactured rides. Most
indicated that they were either
unwilling or unable to modify a ride in
a way that would differ from the
manufacturer’s specifications because
they were not willing to accept the
liability associated with modifying the
ride or did not have sufficient
engineering expertise to do so.

Additionally, several groups
representing persons with disabilities
expressed concern that some rides, such
as walk through attractions and fun
houses, would be exempt along with
rides in traveling carnivals. They
wanted the accessibility guidelines to
encourage ride manufacturers to make
all rides accessible. The Eastern
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Paralyzed Veterans Association (EPVA)
wanted the number of accessible
amusement rides to be doubled from the
proposed rule.

Because of these comments, the Board
held several information meetings with
representatives from the amusement
industry and others to gather additional
information. Site visits were also made
to several amusement parks to better
understand the issues raised. The
information gained from these meetings
and site visits have shaped the
amusement ride section of the final rule.

Based on this information, the final
rule differs significantly from the
proposed rule. The final rule makes
major changes in the number of
accessible spaces per ride and in the
options for providing access. It also
includes different requirements for
wheelchair spaces and for ride seats
designed for individuals to transfer from
their wheelchair or other mobility
device. The final rule provides the
flexibility requested by commenters in
this unique environment, while still
providing a high level of accessibility to
persons with disabilities.

Since this is the first time national
accessibility guidelines have been
established for amusement rides, the
Board intends to monitor the
implementation of these guidelines. As
with other accessibility guidelines
developed by the Board, future updates
and revisions are planned to ensure that
the guidelines reflect new designs and
technology.

Section 3.5 Definitions

Three terms are defined for
amusement rides.

An “amusement ride” is a system that
moves persons through a fixed course
within a defined area for the purpose of
amusement. Editorial changes are made
in the final rule to be consistent with
terms used within the amusement
industry.

Comment. A few commenters
questioned whether this section would
apply to a ski lift, tram, or a gondola.
Trams and gondolas are provided at
some amusement parks.

Response. Section 15.1 is not
intended to apply to ski lifts, trams, or
gondolas. These devices are designed
primarily for the purpose of transporting
people from one point to another. While
aride on a ski lift or tram may be
enjoyable, it is not designed primarily
for the “purpose of amusement”. Trams
and similar vehicles are already
addressed in the ADA Accessibility
Guidelines for Transportation Vehicles
(Vehicle Guidelines). See 36 CFR
1192.179.

An “amusement ride seat” is defined
as a seat that is built-in or mechanically
fastened to an amusement ride intended
to be occupied by one or more
passengers. This is a new term which
has been added to the final rule.
““Amusement ride seats” are referenced
in several of the technical provisions.

Comment. The proposed rule did not
include the term “amusement ride
seat.”” Several commenters including
those representing the International
Association of Amusement Parks and
Attractions (IAAPA) questioned the
differences between the transfer seat
and the amusement ride seat in the
proposed rule. Questions were also
raised about the application of the
guidelines to rides without seats or
those designed with a variety of riding
postures, such as toboggan style.

Response. A definition for amusement
ride seats is added to the final rule. The
Board intends the guidelines to apply to
amusement rides with seats. Specific
technical provisions included in this
section address clear floor or ground
space and maneuvering space
requirements for amusement ride seats
where transfer access is provided.
Technical provisions focus on ensuring
that people can transfer from their
wheelchairs or mobility aids to the ride
seats. With respect to the various riding
postures, the Board intends these
guidelines to apply to those amusement
rides with ride seats, including toboggan
style, but not to those amusement rides
where the rider is expected to be in the
prone position or standing. In these
cases, however, an accessible route
complying with ADAAG 4.3 is required
to the load and unload area.

A “transfer device” is defined as
equipment designed to facilitate the
transfer of a person from a wheelchair
or other mobility device to and from an
amusement ride seat. Several new
scoping and technical provisions
included in the final rule specify a
“transfer device.” An appendix note
provides additional information on
available transfer devices, including
ways to provide equipment that will
provide for a safe and independent
transfer from a wheelchair or other
mobility device.

Section 15.1.1

Newly designed or newly constructed
and altered amusement rides are
required to comply with 15.1.1. Four
exceptions are included in the final
rule. Under Exception 1, portable or
mobile amusement rides are not covered
by the guidelines. Exceptions 2, 3, and
4 clarify that amusement rides that are
controlled or operated by the rider;
amusement rides designed primarily for

General

children, where children are assisted on
and off the ride by an adult; and
amusement rides without amusement
ride seats are only required to comply
with 15.1.4 and 15.1.5, which requires
an accessible route to and maneuvering
space in the load and unload areas.

Comment. Amusement park operators
requested clarification regarding how
the guidelines apply to existing rides.

Response. As previously mentioned,
the final rule is significantly different
from the proposed rule. The term “new”
is included in 15.1.1 to clarify that this
section applies to “new” rides and not
to existing rides. The Department of
Justice has the rulemaking authority to
address existing rides.

A custom manufactured ride is new
upon its “first use”, which is the first
time amusement park patrons take the
ride. With respect to amusement rides
purchased from other entities, “new”’
refers to the first permanent installation
of a ride, whether the ride is used “off
the shelf” or is modified before it is
installed. The application of these
guidelines to existing amusement rides
that are altered is discussed elsewhere
in this preamble. The final rule provides
operators with the requested flexibility.
Providing opportunities for access for
persons with disabilities may be
accomplished under the final rule
without modifying the ride itself.

Comment. The preamble of the
proposed rule explained that the
guidelines applied to permanent
amusement rides with fixed seats that
are set up for a long duration and are
not regularly assembled and
disassembled. Amusement rides set up
for short periods of time such as rides
that are part of traveling carnivals, State
and county fairs, festivals, and other
special events are not addressed by
these guidelines. The majority of
amusement ride manufacturers
supported this approach and considered
it appropriate given the uniqueness of
these rides. However, the commenters
were concerned that the proposed rule
did not specifically exempt temporary
rides. Others suggested that a time frame
be attached to this concept of
“temporary’’ to clarify specifically what
is meant. They suggested a 90 day or
less time frame be used to define how
long such rides can operate at the same
location. Several groups representing
persons with disabilities believed that
temporary rides should also be
accessible. They believed that
manufacturers should be encouraged to
make temporary rides as accessible as
permanent rides.

Response. Exception 1 is added to
specify that mobile or portable
amusement rides are not covered by
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15.1. The Department of Justice is
authorized to determine the applicable
requirement for these rides.

While mobile rides are not
specifically addressed by these
guidelines, other ADA requirements
including general nondiscrimination
obligations, program accessibility, and
barrier removal provisions of the ADA
apply to covered entities operating
mobile or portable amusement rides.
Mobile amusement rides are subject to
a variety of site conditions that affect
the load and unload areas. Because the
rides are transported over the road, their
size and weight is also restricted. This
can limit the size available for the load
and unload areas along with the
accessible route to the ride.

Ride operators and manufacturers are
encouraged to apply the provisions of
this section to mobile amusement rides,
where possible. Mobile rides are
available that provide roll-on access and
others may be close to providing
transfer access with some minor
adaptations in the load and unload
areas. The Board will, upon request,
work with interested manufacturers to
provide guidance on providing either
roll-on access or transfer access for
someone using a wheelchair or mobility
device.

Exception 2

Comment. The proposed rule
excluded from the definition of
amusement rides, those rides which are
controlled or operated by the rider such
as bumper cars and go-carts. A few
commenters suggested that these types
of rides also be addressed by this
section. Several commenters requested
guidance on whether making a ride turn
faster or shake faster would be
considered “control”.

Response. An exception has been
added to the final rule for rides that are
controlled by the rider requiring such
rides to only provide an accessible route
to the ride and maneuvering space in
the load and unload areas. The Board
plans to gather additional information
for making these rides accessible for
potential rulemaking in the future. In
the interim, designers and operators
may use the applicable provisions in
ADAAG and this final rule as a guide in
providing access.

With respect to the issue of control,
the exception is not intended to apply
to those rides where patrons may affect
some incidental movements of the ride,
but otherwise have no control.

Exception 3

Comment. The proposed rule did not
distinguish between those rides
designed for adults and those designed

for young children, also known as
“kiddie rides.” Many amusement park
operators and ride manufacturers
commented that “kiddie rides”” should
be exempt from compliance with the
provisions of 15.1.1. Most indicated that
size restrictions will prohibit
compliance with several of the
provisions.

Response. Because of their size
restrictions, an exception has been
added to the final rule for “kiddie” rides
requiring such rides to only provide an
accessible route to and maneuvering
space in the load and unload area. The
requirement for an accessible route will
provide access for adults and family
members assisting children on and off
these rides. An amusement industry
definition for “’kiddie rides” includes
rides designed for children up to the age
of 12. The Board does not support an
exemption for rides designed for
children up to age 12. Rather, the
exception is limited to those rides
designed “primarily” for children,
where children are assisted on and off
the ride by an adult. The Board intends
that this exception be limited to those
rides designed for children and not for
the occasional adult user.

Exception 4

Comment. Some commenters
interpreted the proposed rule to apply
to amusement rides without seats.

Response. Section 15.1 of the
proposed rule limited the application of
this section to rides “containing fixed
seats”. Exception 4 is added in the final
rule to further clarify that 15.1 does not
apply to amusement rides without ride
seats. Amusement rides without seats
are required to be served by an
accessible route and connect to
accessible load and unload areas.

Section 15.1.2 Alterations to
Amusement Rides

Section 15.1 applies to amusement
rides that are altered. This section
clarifies that a modification to an
existing amusement ride is an alteration
if one or more of the following
conditions apply: (1) The amusement
ride’s structural or operation
characteristics are changed to the extent
that the ride’s performance differs from
that specified by the manufacturer or
the original design criteria; or (2) the
load and unload area of the amusement
ride is newly designed and constructed.

Comment. The majority of
commenters questioned how the
proposed rule applied to existing
amusement rides. Many commenters
believed that the guidelines require that
all existing amusement rides be
accessible. Others inquired about the

requirements for existing rides that are
modified and the type of modification
that would trigger the alteration
provisions.

Response. The final rule addresses
alterations to existing amusement rides.
See the discussion at the beginning of
this preamble for further information on
ADA obligations for existing amusement
rides.

Where an existing amusement ride is
modified in a way that does not change
the ride’s structural or operational
characteristics to the extent that the
ride’s performance differs from that
specified by the manufacturer’s or
original design criteria, the amusement
ride is not required to comply with
15.1.1. Routine maintenance, painting,
and changing of story boards are
examples of activities that do not
constitute an alteration.

As with other elements or facilities
subject to the alterations provisions in
ADAAG, “technical infeasibility”
applies to alterations of amusement
rides. In this case, compliance with the
technical provisions is required except
where the nature of the existing ride
makes it virtually impossible to comply
fully. In these circumstances, the
alteration should provide the maximum
accessibility feasible.

Comment. Commenters requested
clarification regarding how the
guidelines apply where amusement
rides are moved.

Response. In response to this
question, a provision has been added
that requires a ride to be accessible
when a new load and unload area is
designed and constructed for the ride.
This provision applies where a ride is
moved either within a park or to another
park and a new load and unload area is
designed and constructed. The ride
must comply with 15.1.1. Operators
have a choice of providing either a
wheelchair space, ride a seat designed
for transfer, or a transfer device. In most
cases with an existing amusement ride,
providing a transfer device may be the
most appropriate. This option does not
require modification to the ride. Where
an amusement ride is moved and the
load and unload area is not modified,
the provisions of 15.1.1 do not apply. In
this case, the on-going obligations of
“readily achievable barrier removal”” or
“program accessibility”” will apply.

Section 15.1.3 Number Required

This section requires each amusement
ride to provide at least one wheelchair
space complying with 15.1.7, or at least
one amusement ride seat designed for
transfer complying with 15.1.8, or at
least one transfer device complying with
15.1.9.
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Comment. The proposed rule required
one wheelchair space per 100 fixed
seats and one transfer seat per 100 fixed
seats to be provided on each amusement
ride. An exception permitted two
transfer seats in lieu of a wheelchair
space where a wheelchair space is not
operationally or structurally feasible.
Significant comment was received on
this provision during the comment
period. Amusement park operators
stated that the number of accessible
spaces (both wheelchair and transfer
seats) was too high. Several amusement
park operators cited safety concerns
with respect to evacuation where more
than one wheelchair user may be on a
ride at one time. Others expressed
concern about lengthening the load and
unload time. Groups representing
persons with disabilities were
concerned that the number of
wheelchair spaces and transfer seats in
the proposed rule was too low. The
Eastern Paralyzed Veterans Association
(EPVA) wanted the number doubled
from the proposed rule, potentially
requiring two wheelchair spaces and
two transfer seats per ride.

Response. The final rule requires that
each ride provide: (1) A wheelchair
space, or (2) a ride seat designed for
transfer, or (3) a device to facilitate the
transfer of a person in a wheelchair from
the load or unload area to a ride seat.
This represents a decrease in the
number of accessible spaces from the
proposed rule and is no longer
dependent on the number of seats per
ride. Designers and operators have the
choice of deciding which of the three
types of access is appropriate for a given
ride. Where a manufactured ride does
not permit space for a wheelchair, for
example, a ride seat designed for
transfer or a transfer device may be
provided to help an individual transfer
into the ride seat.

The Board is aware of amusement
rides in certain parks that currently
exceed this minimum and provide more
than one wheelchair space on a given
ride. In these cases, more persons with
disabilities and their families are able to
ride at the same time. Amusement park
operators are encouraged to exceed the
minimum with their new rides.

Section 15.1.4 Accessible Route

This section requires that, when in
the load and unload position,
amusement rides with wheelchair
spaces, or ride seats designed for
transfer, or transfer devices, must be
served by an accessible route complying
with ADAAG 4.3. Any part of an
accessible route serving amusement
rides with a slope greater than 1:20 is
considered a ramp and must comply

with ADAAG 4.8. The accessible route
is required only to the wheelchair space
or transfer loading station, and not to all
stations. This route can deviate from the
main route in order to access the
particular station designated.

Three new exceptions to 15.1.4 are
provided in the final rule. Exception 1
exempts ramps from the maximum
slope specified in ADAAG 4.8.2, where
compliance with 4.8.2 is structurally or
operationally infeasible, provided that
the slope of the ramp may not exceed
1:8. Exception 2 exempts the
requirements for handrails on the
accessible route where compliance is
structurally or operationally infeasible.
Exception 3 permits that use of limited-
use/limited-application elevators and
platform lifts complying with ADAAG
4.11 to be part of an accessible route
serving the load and unload area.

Comment. The proposed rule required
an accessible route to connect the
portion of the load and unload area
serving each accessible amusement ride
and to provide a maneuvering space
with a slope not greater than 1:48.
Commenters questioned whether the
1:48 slope applied to the accessible
route on the ride and the
appropriateness of this requirement for
those rides where a transfer seat was
provided.

Response. The requirements for an
accessible route are maintained in the
final rule, but are modified to clarify
that at least one accessible route
requirement applies when the ride is in
the load and unload position. The
requirement for a maneuvering space is
moved to 15.1.4, which addresses the
load and unload areas. The provision
also clarifies that where the running
slope serving the amusement ride or
transfer devices is greater than 1:20, the
provisions of ADAAG 4.8 apply.

Comment. Operators expressed
concerns with the requirements of
ADAAG 4.8 with respect to the
maximum slope (1:12) and the
maximum rise (30 inches) for the
accessible route. They described rides
where space limitations will prohibit
long ramps and where fundamental
changes to amusement rides would be
necessary to comply with ADAAG 4.8.2.

Response. An exception is added in
the final rule that exempts the
accessible route serving accessible rides
from the maximum slope specified in
ADAAG 4.8.2, provided that the slope
may not exceed 1:8. The exemption only
applies where compliance with ADAAG
4.8.2 is “structurally or operationally”
infeasible. The exception for structural
or operational limitations is limited to
that portion of the accessible route
connecting the load and unload areas

with the amusement ride. There is no
exception for other portions of the
accessible route, such as the queue line
leading to the load and unload areas.

Comment. Ride operators and
designers also stated that the
requirement for handrails was not
practical on the portion of the accessible
route connecting the load and unload
areas and the ride. They again cited
space limitations especially where
ramps are integrated into the ride and
folded out of the way when the ride is
in use.

Response. An exception from the
requirement for handrails is added in
the final rule. Similar to exception 2,
this exception is limited to
circumstances where compliance with
the handrail requirement is structurally
or operationally infeasible.

Comment. The proposed rule did not
include a provision permitting the use
of a limited-use/limited-application
elevator or a platform lift as a part of the
accessible route in providing access to
load and unload areas. The American
Institute of Architects (AIA) and others
in the amusement industry
recommended their use in connecting
these areas, especially in connecting
elevated load and unload areas and
those that cross tracks.

Response. An exception is provided
in the final rule permitting the use of
limited-use/limited-application
elevators and platform lifts complying
with ADAAG 4.11. The Board has
included this option in the final rule to
address some of the unique designs and
elevated loading areas used within an
amusement park. Where platform lifts
are used, they must comply with
ADAAG 4.11. Future revisions to
ADAAG will include technical
provisions for limited-use/limited-
application elevators. At that time,
appropriate provisions will be
referenced for these elevators. Currently
available design and safety standards
should be applied in the interim.

Comment. Some commenters
questioned whether moving turnstiles
and walkways can serve as part of an
accessible route connecting amusement
rides.

Response. The Board has not
specifically addressed moving turnstiles
and walkways, since they are always
capable of stopping or slowing to
accommodate guests needing additional
time. At this time there is not sufficient
information to suggest a consistent safe
speed for use for all persons with
disabilities. Some individuals will be
able to maneuver within the speed and
time provided on the moving walkway
or turnstile, while others will need
additional time. Operators may need to
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adjust the speed accordingly to
reasonably accommodate guests with
disabilities.

Section 15.1.5 Load and Unload Areas

This section requires load and unload
areas serving amusement rides required
to comply with 15.1 to provide a
maneuvering space complying with
ADAAG 4.2.3. The maneuvering space
must have a slope not steeper than 1:48.
The maneuvering space is permitted to
overlap the accessible route and the
required clear floor spaces.

No substantive comment was received
and no changes have been made for the
final rule.

Section 15.1.6 Signage

This section requires signage to be
provided at the entrance of the queue or
waiting line for each amusement ride to
identify the type of access provided
(e.g., wheelchair access or transfer
access). Where an accessible unload
area also serves as the accessible load
area, signage must be provided at the
entrance to the queue or waiting line
indicating the location of the accessible
load and unload area. This is important
to avoid unnecessary backtracking when
patrons begin the process of waiting in
line for a particular ride. No
substantiative comments were received
and no changes have been made to this
provision in the final rule.

Section 15.1.7 Amusement Rides With
Wheelchair Spaces

This section contains technical
provisions for amusement rides with
wheelchair spaces.

Comment. Several amusement ride
designers and manufacturers raised
concerns about technical provisions for
wheelchair spaces on amusement rides.
Most commenters believed that the
space required was too large and boxy,
and would significantly limit the
number of amusement rides that could
incorporate such a space. Some
recommended that knee and toe
clearances be incorporated into the
space. In general, designers and
operators requested more flexibility
with wheelchair spaces on amusement
rides.

Response. The Board has significantly
modified the requirements for
wheelchair spaces on amusement rides.
The final rule includes changes which
address the commenters concerns, while
still requiring a minimum space that
would serve most mobility devices on
an amusement ride. The Board
recommends that where possible,
designers and manufacturers exceed the
minimum space. Providing additional
space will greatly enhance the ease in

loading and unloading and
accommodate a greater variety of
mobility devices.

Section 15.1.7.1 Floor and Ground
Surface

This section contains technical
provisions for floor or ground surface of
wheelchair spaces.

Comment. The proposed rule required
wheelchair spaces to comply with
several provisions of ADAAG 4.5 (4.5.1,
4.5.3, 4.5.4). Commenters expressed
some confusion over these references
and sought clarification.

Response. Rather than referencing
ADAAG 4.5, the final rule incorporates
these provisions into 15.1.7.1 for clarity.
Other editorial changes are also made
within this section.

Section 15.1.7.1.1

This section requires the floor or
ground surface of wheelchair spaces to
have a maximum slope of 1:48 when in
the load and unload position and to be
firm and stable.

Comment. Commenters questioned
the appropriateness of requiring the
clear space to be level when the
amusement ride is in motion.

Response. The section is modified to
clarify that the maximum 1:48 slope is
only required when the amusement ride
is in the load and unload position.

Section 15.1.7.1.2 Gaps

This section requires floors of
amusement rides with wheelchair
spaces and floors of load and unload
areas to be coordinated so that when the
amusement rides are at rest in the load
and unload position, the vertical
difference between the floors must be
within plus or minus %s inches and the
horizontal gap should be no greater than
3 inches under normal passenger load
conditions. An exception permits that
where it is not operationally or
structurally feasible to meet the
horizontal or vertical difference
requirements, ramps, bridge plates, or
similar devices complying with the
applicable requirements of 36 CFR
1192.83(c) (the Board’s vehicle
accessibility guidelines) must be
provided.

Comment. No substantive comment
was received on this section. Several
representatives from the amusement
industry, however, recommended that
the Board reference an ASTM Standard
Practice for the Design and Manufacture
of Amusement Rides and Devices where
ramps, bridge plates, lifts, or similar
devices are used.

Response. The Board carefully
examined the suggested ASTM Standard
Practice and determined that it was

Slope

designed as a safety standard rather than
a standard that provides guidance on
the minimum access requirements for
ramps, bridge plates, lifts, and similar
devices. Operators and manufacturers
are not precluded from also following
the standards in the ASTM Standard
Practice for the operation of these
elements. The applicable requirements
of 36 CFR 1192.83(c) (ADA Accessibility
Guidelines for Transportation
Vehicles—Light Rail Vehicles and
Systems—Mobility Aid Accessibility)
are available on the Board’s Web site at
www.access-board.gov/transit/html/
vguide.htm#LRVM.

Section 15.1.7.2 Clearances

This section requires clearances for
wheelchair spaces to comply with
15.1.7.2. Three new exceptions are
added. Exception 1 permits securement
devices, where provided, to overlap the
required clearances of the wheelchair
space. Exception 2 permits the
wheelchair space to be mechanically or
manually repositioned. Exception 3
permits departure from the
requirements of ADAAG 4.4.2 (Head
Room) for the wheelchair space.

Comment. The proposed rule did not
specifically address securement devices
in wheelchair spaces. Commenters
questioned whether securement devices
could be located within the minimum
clear space requirements for wheelchair
spaces on amusement rides. They noted
that while the proposed rule did not
specifically address or require these
devices, many operators have provided
them where wheelchair spaces are
provided on amusement rides.

Response. The final rule adds an
exception to 15.1.7.2 to permit
securement devices to overlap required
clearances for wheelchair spaces on
amusement rides. However, the final
rule does not require securement
devices. The decision about whether
securement devices are needed is left up
to the designer or manufacturer. Where
provided, these devices may overlap the
required clearances for wheelchair
spaces.

Comment. As previously discussed,
the Board received a significant number
of comments from representatives in the
amusement industry on the need for
more flexibility. Several operators of
large parks demonstrated ways that
wheelchair spaces were provided on
rides through the use of a turntable.
This permits the space to be orientated
for a forward approach and later turned
to be in line with the direction of the
motion of the amusement ride.
Commenters did not consider
repositioning to be an option under the
proposed rule.
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Response. Exception 2 has been
added to the final rule and permits the
wheelchair space on an amusement ride
to be either manually or mechanically
repositioned.

Comment. A few amusement park
designers raised concern about the head
clearance requirements of ADAAG 4.4
(Protruding Objects) for the wheelchair
space located on an amusement ride.
Amusement rides are often designed to
move through confined spaces in order
to enhance the amusement experience.
Since most of these rides are designed
for seated patrons, designers requested
exemption from this requirement.

Response. Exception 3 is added in the
final rule and exempts wheelchair
spaces on rides from ADAAG 4.4.2
(Head Room). This exception applies to
circulation space and clear space
requirements on the ride. It does not
apply to circulation areas and accessible
routes in the queue line or the load and
unload areas.

Section 15.1.7.2.1 Width and Length

This section requires wheelchair
spaces to have a width of 30 inches
minimum and a length of 48 inches
minimum measured 9 inches minimum
above the ground or floor surface.

Comment. The proposed rule required
the wheelchair space to be a minimum
of 36 inches in width. This width was
based on the minimum 30 inch width
needed for a stationary wheelchair with
the additional 6 inches necessary for
repositioning in confined spaces which
allows space for the front casters of a
wheelchair to turn and move when
backing up. Designers expressed
significant concern over the 36
minimum width and questioned why it
was necessary where the space is
reached in a forward direction. They
further cited designs where the space is
manually or mechanically repositioned
and therefore should not require further
maneuvering. Some commenters also
suggested that the depth of the clear
space could be 48 inches in all cases.

Response. The minimum width of the
wheelchair space is reduced to 30
inches in the final rule. While the Board
has decreased the minimum width, it
recommends that designers and
manufacturers exceed the minimum
where possible to allow for increased
maneuvering space.

Section 15.1.7.2.2 Wheelchair
Spaces—Side Entry

This section requires that where the
wheelchair space can be entered only
from the side, the ride must be designed
to permit sufficient maneuvering space
for individuals using a wheelchair or

mobility device to enter and exit the
ride.

Comment. A few commenters
questioned what the minimum space
requirements would be for a ride
entered from the side. They questioned
whether a 32 inch side opening leading
to a 30 inch wide by 48 inch long space
would be sufficient.

Response. Section 15.1.7.2.2 is added
to address rides with side entries. A
center opening of 32 inches combined
with a minimum space of 30 inches
wide and 48 inches long is not adequate
space for maneuvering. Designers must
consider the position of the opening in
relation to the minimum space. In some
cases, additional clear space and larger
openings will be necessary to allow for
maneuvering a wheelchair on the ride.
An appendix note is included to
provide further guidance.

Section 15.1.7.2.3 Protrusions in
Wheelchair Space

This section permits protrusions in
the wheelchair spaces on amusement
rides. Objects are permitted to protrude
a distance of 6 inches maximum along
the front of the wheelchair space where
located 9 inches minimum and 27
inches maximum above the wheelchair
space. Objects are also permitted to
protrude a distance of 25 inches
maximum along the front of the
wheelchair space where located more
than 27 inches above the wheelchair
space.

Comment. As previously noted,
amusement ride designers and operators
commented that the wheelchair space
clearances in the proposed rule were too
restrictive and did not permit knee and
toe clearances. They suggested that the
clearances could be reduced without
compromising the minimum space
requirements.

Response. The final rule permits
protrusions in the wheelchair space on
amusement rides.

Section 15.1.7.3 Openings

This section requires that where
openings are provided to access
wheelchair spaces on amusement rides,
the entry must provide a 32 inch
minimum clear opening.

Comment. The proposed rule did not
specify a minimum opening space
where wheelchair spaces are provided
on amusement rides. Commenters
requested guidance on this dimension.

Response. A provision is added in the
final rule to address the minimum
width of openings where wheelchair
spaces are provided on an amusement
ride. This is consistent with minimum
width requirements for doors and other

passageways that are part of an
accessible route.

Section 15.1.7.4 Approach

This section requires one side of the
wheelchair space to adjoin an accessible
route.

No substantive comment was received
on this provision.

Section 15.1.7.5 Companion Seats

This section requires that where the
interior of an amusement ride is greater
than 53 inches in width, seating is
provided for more than one rider, and
the wheelchair is not required to be
centered within the amusement ride, a
companion seat must be provided for
each wheelchair space.

Comment. The proposed rule required
companion seating where seating for
more than one rider is provided. Ride
manufacturers commented that
providing companion seating may not
be possible on rides where the center of
gravity is critical to its operation. They
noted that providing space for an
individual seated in a wheelchair and a
seated companion may increase and
change the weight distribution on a ride.
They supported a provision with limits
that are linked to the minimum width
of the ride, whether or not seating is
provided for more than one rider, and
whether the wheelchair space is
centered on the ride.

Response. This section is modified in
the final rule to address the concerns
raised. Consistent with the proposed
rule, companion seating is required only
where seating is provided for more than
one rider. Additionally, companion
seating is required only where the
interior of an amusement ride is greater
than 53 inches in width and the
wheelchair is not required to be
centered within the amusement ride.

Section 15.1.7.5.1 Shoulder-to-
Shoulder Seating

This section requires that where an
amusement ride provides shoulder-to-
shoulder seating, companion seats must
be shoulder-to-shoulder with the
adjacent wheelchair space.

Comment. Commenters suggested that
in some circumstances, shoulder-to-
shoulder seating may not be possible.
They cited examples of water rides
where the rider’s center of gravity is
critical. Adding two riders side by side
can alter the balance of the ride.

Response. An exception is added in
the final rule that shoulder-to-shoulder
companion seating is required only to
the maximum extent feasible, where
compliance is not operationally or
structurally feasible.
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Section 15.1.8 Amusement Ride Seats
Designed for Transfer

This section requires that amusement
rides with ride seats designed for
transfer must comply with 15.1.8 when
positioned for loading and unloading.

Comment. Significant comment was
received on the technical provisions
addressing transfer seats. Some
interpreted the proposed rule to require
a “‘special seat” in addition to other ride
seats. Others believed that the technical
provisions did not provide sufficient
flexibility, especially given the diversity
of rides and ride seats.

Response. The final rule requires that
each ride provide: (1) A wheelchair
space, or (2) an amusement ride seat
designed for transfer, or (3) a system to
facilitate the transfer of a person in a
wheelchair from the load or unload area
to a ride seat. Where ride seats are
designed for transfer, this section
applies. For the most part, the technical
provisions for space and other features
are applied to both the ride seat and the
transfer device since both elements are
designed for an individual to transfer
from their wheelchair or mobility device
to an element. A ride seat designed for
transfer is usually a seat that is a
permanent part of the ride itself.

Section 15.1.8.1

This section requires clear floor space
complying with ADAAG 4.2.4 to be
provided in the load and unload area
adjacent to amusement ride seats
designed for transfer.

Comment. The proposed rule required
the clear floor space to comply with
ADAAG 4.2.4 and be positioned with
the longer dimension parallel to the
unobstructed side of the transfer seat.
The space was also required to be
located within 3 inches maximum of the
transfer seat. Commenters supported the
basic clear floor space requirement of 30
inches by 48 inches. Several
commenters however, believed that the
requirements for the orientation of the
clear space were too stringent for two
reasons. First, the orientation required
in the proposed rule was potentially
limited to a side transfer. Many
individuals choose to transfer using a
diagonal or front approach. Second,
they were concerned about the variety
of amusement rides and load and
unload areas. They recommended that
the orientation of the clear space with
respect to its location to the ride seat be
left up to the designer.

Response. The final rule requires a 30
inch wide by 48 inch deep clear space
to be adjacent to the ride seat designed
for transfer. The position of the clear
space is not specified in the final rule.

Clear Floor Space

Designers will decide its location based
on what is best suited for transfer on a
particular ride.

Section 15.1.8.2 Transfer Height

This section requires the height of
ride transfer seats to be located 14
inches minimum to 24 inches maximum
measured above the load and unload
surface.

Comment. The proposed rule required
the transfer seat to be between 17 and
19 inches based on other elements
within ADAAG where individuals using
wheelchairs and other mobility devices
are expected to transfer. Commenters
requested the range to be greater.

Response. The final rule provides a
greater range in the height of the ride
seat designed for transfer. Providing a
greater range in this height should
reduce reliance on transfer devices and
have the effect of decreasing the number
of transfers to get from one’s wheelchair
or mobility device to a ride seat. The
Board recognizes that amusement rides
have unique designs. The increase in
the transfer height range is limited to
amusement rides because of their
unique designs. The goal is to provide
designs that afford the least amount of
transfers for the least amount of
distance. The Board recognizes that
providing a greater range in the transfer
height may make transfers more difficult
for some people with disabilities. Based
on this concern, and the fact that the
transfer height for amusement rides is
new, the Board will closely monitor
how well the range provides access to
amusement rides. Where possible,
designers are encouraged to locate the
transfer seat between 17 inches and 19
inches above the load and unload
surface.

Section 15.1.8.3 Transfer Entry

This section requires that where
openings are provided to transfer to
amusement ride seats, the space must be
designed to provide clearance for
transfer from a wheelchair or other
mobility device to the amusement ride
seat.

Comment. The proposed rule required
the transfer entry on the amusement
ride to be a minimum of 36 inches wide.
The entry was also required to be
positioned parallel and adjacent to the
longer dimension of the clear floor
space. Amusement ride designers and
manufacturers commented that the 36
inch width was excessive and believed
that few rides, if any, could comply
with this dimension. They further
explained that openings are generally
kept to a minimum since the sides of the
ride often serve as a part of the restraint
or securement system for the ride.

Response. Due to the large variance of
amusement rides and the potential
interference with the securement
system, the final rule requires a space to
be designed to provide clearance for
transfer from a wheelchair or mobility
device to the amusement ride seat.
Specific dimensions for the opening are
not provided in the final rule.

Section 15.1.8.4 Wheelchair Storage
Space

This section requires wheelchair
storage spaces complying with ADAAG
4.2.4 to be provided in or adjacent to
unload areas for each required
amusement ride seat designed for
transfer. The space must not overlap any
required means of egress or accessible
route.

Comment. Some commenters
interpreted the provision to require
some type of constructed storage space.

Response. Clear space is needed in
the load and unload areas for
individuals to leave their wheelchairs
when they transfer onto amusement
rides. ADAAG 4.2.4 specifies a
minimum 30 inch by 48 inch space for
a stationary wheelchair. For safety
reasons, the space must not overlap any
required means of egress or accessible
route. This provision does not require a
constructed element for storage, only a
space. Most current designs used for
load and unload areas will include
sufficient space to comply with this
provision.

Section 15.1.9 Transfer Devices for
Use With Amusement Rides

This section requires that transfer
devices for use with amusement rides
must comply with 15.1.9 when
positioned for loading and unloading.

Comment. As previously discussed,
significant comment was received on
the technical provisions addressing
transfer seats. Some interpreted the
proposed rule to require a ‘“‘special seat”
in addition to other ride seats. Others
believed that the technical provisions
did not provide sufficient flexibility,
especially given the diversity of rides
and ride seats.

Response. The final rule requires that
each ride provide: (1) A wheelchair
space, or (2) an amusement ride seat
designed for transfer, or (3) a system to
facilitate transfer of a person in a
wheelchair from the load or unload area
to a ride seat. This section applies
where transfer devices are used to
provide access to an amusement ride
seat. A transfer device can be provided
as an integral part of the ride, or as a
permanent or temporary part of the
facility. Significant flexibility is
provided for ride designers or park
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operators to develop these transfer
devices. Transfer devices may include
lifts, ramps, transfer platforms and
steps, or other similar systems and do
not require modification to
manufactured rides. Information is
provided in the appendix to assist
operators in selecting from different
types of transfer devices.

Section 15.1.9.1

This section requires clear floor space
complying with ADAAG 4.2.4 to be
provided in the load and unload area
adjacent to transfer devices.

Consistent with the clear space
requirement for ride seats designed for
transfer, the position of the clear space
adjacent to the transfer devices is not
specified in the final rule. Designers
will decide its location based on what
is best suited for transfer on a particular
transfer device.

Section 15.1.9.2 Transfer Height

This section requires the height of
transfer device seats to be located 14
inches minimum to 24 inches maximum
measured above the load and unload
surface.

The Board has applied the same range
established for amusement ride seats
designed for transfer to transfer devices.
As previously stated, the goal is to
provide designs that afford the least
amount of transfers for the least amount
of distance.

Where possible, designers are
encouraged to locate the transfer device
between 17 inches and 19 inches above
the load and unload surface. Further
guidance related to maximum heights
for vertical movements when
transferring within a transfer device is
provided in the appendix.

Section 15.1.9.3 Wheelchair Storage
Space

Clear Floor Space

This section requires wheelchair
storage spaces complying with ADAAG
4.2.4 to be provided in or adjacent to
unload areas for each required transfer
device and must not overlap any
required means of egress or accessible
route.

Comment. Some commenters
interpreted the provision to require
some type of constructed storage space.

Response. Clear space is needed in
the load and unload areas for
individuals to leave their wheelchairs
when they transfer onto transfer
devices. ADAAG 4.2.4 specifies a
minimum 30 inch by 48 inch space for
a stationary wheelchair. For safety
reasons, the space must not overlap any
required means of egress or accessible
route. This provision does not require a
constructed element for storage, only a

space. Most current designs used for
load and unload areas will include
sufficient space to comply with this
provision.

Other Issues

Accessible Routes in Temporary Places
of Amusement

Comment. The proposed rule
requested comment on providing
accessible routes on sites used for fairs,
carnivals, and other temporary places of
amusement. Usually a site such as a
field or parking lot may be used for a
short period of time for temporary
places of amusement.

Response. The Board received few
comments on this issue. The final rule
does not include any provisions for
accessible routes in temporary places of
amusement. The Department of Justice
has the authority to address this issue.
Given the diversity of sites and
complexity of agreements involved
when using sites on a temporary basis,
one set of guidelines is not practical.
State and local government entities
covered by title Il may not, in
determining the site or location of a
facility, make selections that have the
effect of excluding individuals with
disabilities (28 CFR 35.130(b)(4)). Where
a site is altered by installing some type
of surface, that surface must be stable,
firm, and slip resistant and meet other
requirements in ADAAG 4.3 for the
accessible route. Temporary structures
are covered by ADAAG 4.1.1(4) and are
required to comply with ADAAG. As
with other alterations, ‘“technical
infeasibility” permits departure from
technical provisions where existing
physical or site constraints prohibit
modification or addition of elements,
spaces, or features.

Section 15.2 Boating Facilities
Section 3.5 Definitions

This section defines five terms for
boating facilities.

A “boat launch ramp” is a sloped
surface designed for launching and
retrieving trailered boats and other
water craft to and from a body of water.

A “boat slip” is that portion of a pier,
main pier, finger pier, or float where a
boat is moored for the purpose of
berthing, embarking, or disembarking.

A “boarding pier” is a portion of a
pier where a boat is temporarily secured
for purposes of embarking and
disembarking.

A “‘gangway”’ is a variable-sloped
pedestrian walkway linking a fixed
structure or land with a floating
structure. This definition does not apply
to gangways which connect to vessels.

A “transition plate” is a sloping
pedestrian walking surface located at
the end(s) of a gangway.

Comment. The proposed rule
included definitions for boat launch
ramp, boat slip, design high point, and
gangway. Commenters recommended
rewording these definitions.
Commenters also recommended that
additional definitions be added, such as
handrail, landings, pier, main pier,
finger pier, boarding pier, fixed and
floating piers, mooring space, transient
slips, and transition plate.

Response. The final rule provides five
definitions. Definitions for boat launch
ramp, boat slip, and gangway, have been
retained but have been changed to
improve clarity. Definitions for boarding
pier and transition plate have been
added, and the definition for design
high point has been removed.
Additional terms suggested by
commenters were not added since they
were not used in the technical or
scoping provisions of the boating
section.

Section 15.2.1 General

This section requires newly designed
or newly constructed and altered
boating facilities to comply with 15.2.

Comment. Some commenters did not
want the rule to apply to each boating
facility. They noted that designers and
facility managers needed flexibility to
provide reasonable accommodations in
an environment which may contain
extreme physical conditions. Several
commenters requested that where two of
more boating facilities are located
within 10 miles of each other, only one
facility should be accessible. Other
commenters assumed that all existing
facilities would have to immediately
conform to the final rule.

Response. These guidelines apply to
each newly designed or newly
constructed boating facilities. Altered
facilities must conform to the guidelines
to the degree required by ADAAG 4.1.6.
Where an existing facility is not being
altered, the guidelines do not require
that alterations be performed.

Comment. Commenters requested
clarification on the term “recreational
boating facility.”

Response. This section primarily
applies to piers and docks typically
found at marinas where recreational
boats are moored for embarking and
disembarking occupants, but will apply
in other non-marina settings. Where a
vessel is primarily used for recreation,
generally piers and docks designed and
constructed to provide mooring and
other services for such vessels would be
covered by this section. Recreational
boats range in size from small canoes to
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large sailboats and power boats. The
final rule is not intended to cover piers
used solely by ferries or other
commercial vessels, such as freighters,
ocean supply vessels, and commercial
fishing vessels.

Boating facilities covered by this final
rule vary in size. Some contain as few
as one boat slip (for example, a small
campground with a short non-
demarcated pier) and others are large
enough to contain several thousand boat
slips (for example, a large marina with
many boat basins). Some have piers and
boat launch ramps, while others only
have piers. A boating facility may only
contain a single launch ramp with no
boarding pier or may contain multiple
launch ramps with multiple boarding
piers. In some cases, a site (such as a
State park with a large lake) may
contain more than one boating facility.
In other cases, several boating facilities
may be located in the same waterfront
area, each operated by different
operators.

Section 15.2.2 Accessible Route

This section requires that accessible
routes, including gangways that are part
of an accessible route, comply with
ADAAG 4.3. ADAAG 4.1.2(2) requires
that at least one accessible route connect
accessible buildings, facilities, elements,
and spaces on the same site. Therefore,
an accessible route must connect
accessible boat slips with other
accessible elements on the same site.
Eight exceptions, discussed below, have
been added which modify the accessible
route requirements as they relate to
connecting floating piers.

No exceptions have been provided for
accessing fixed piers. Therefore,
accessible routes serving fixed piers
must meet all the requirements of
ADAAG 4.3.

Exception 1
Gangways

Alterations to Existing

Exception 1 permits the replacement
and alteration of existing gangways or
series of gangways without triggering an
increase in the length of the gangways,
unless required by ADAAG 4.1.6(2).

Comment. Commenters noted that for
maintenance or safety reasons,
gangways are sometimes replaced or
altered without any other changes being
made to the floating piers and land
based features located at the ends of the
gangways. Under ADAAG’s
requirements for alterations, a replaced
gangway would have to meet the
requirements of section 15.2.2. The
primary difficulty typically involves
meeting slope requirements, rather then
meeting handrail and transition plate
requirements. In many cases,

compliance with section 15.2.2 would
require longer gangways to be installed.
To install a longer gangway, changes to
adjacent structures may be needed and
such changes could also lead to
reductions in the number of boat slips
available. Available water sheet may
also prevent lengthening of the
gangways in an existing boating facility.

Response. The final rule includes an
exception that does not require an
increase in the length of the gangway,
where gangways are replaced or altered.
However, under ADAAG 4.1.6(2),
alterations to areas containing primary
functions may require existing
gangways and adjacent structures to be
brought into conformance with section
15.2.2. ADAAG 4.1.6(2) provides that,
when an area containing a primary
function is altered, an accessible path of
travel must be provided to the altered
area unless the cost and scope of the
alterations to provide an accessible path
of travel is disproportionate to the
overall alterations as determined under
criteria established by the Department of
Justice. The Department of Justice
regulations for title IIT of the ADA deem
alterations to provide an accessible path
of travel to be disproportionate when
the cost exceeds 20 percent of the cost
of the overall alterations.®

Exceptions 2 and 3 Maximum
Gangway Rise and Slope

Exception 2 permits gangways or
series of gangways to exceed the
maximum rise specified in ADAAG
4.8.2. Exception 3 permits gangways to
exceed the maximum slope specified in
ADAAG 4.8.2, where the total length of
the gangways serving as part of a
required accessible route is at least 80
feet.

Comment. One of the most difficult
issues relating to accessibility in floating
boating facilities is gangway slopes. The
proposed rule permitted gangway slopes
to exceed a maximum slope of 1:12 at
such times as when the distance
between the design high point and
water level exceeded a specific value
depending on the size of the pier. In
addition, the proposed rule exempted
gangways from the maximum rise in
ADAAG 4.8.2.

Over 60 organizations and individuals
responded to the above proposals. Most
indicated that they did not support the
provisions. The comments raised
concerns about how to calculate the pier
square footage and what was considered
a “pier.” Some asked whether levees,
boardwalks, or retaining walls are fixed
piers and how to measure the square

6 See 28 CFR 36.403(f)(1) (http://www.usdoj.gov/
crt/ada/reg3a.html).

footage. Others asked about private
operators using floating piers and
leasing space at a city pier. They
questioned whether the square footage
of the city pier is included in the
calculations for determining access to
the privately owned floating pier. One
commenter noted that facility size
determinations based on square footage
may tend to drive entities to reduce pier
widths which could compromise safety
and stability.

A few commenters questioned how
the design high point was selected.
They questioned whether this point was
the 100 year flood line, mean high tide,
extreme high tide, ordinary high water,
or high pool water line. One commenter
noted that what is a safe and practical
upper limit is not constant and easily
determined.

Some commenters were concerned
that facilities located where water level
fluctuations are over 40 feet, would end
up with no access or only limited
access. A number of commenters
suggested that a maximum gangway
slope be established for most
conditions, if not all conditions.
Recommended slope maximums ranged
from 5 percent to 15 percent.

At least 10 commenters noted that the
requirements should ideally be site
specific because of the varying logistical
problems and differing geographic
conditions at locations where water
level fluctuations range from a few
inches to over 100 feet. These
commenters said that the table in the
proposed rule would create hardships
for existing facilities where space
limitations are present, by requiring
reductions in boat slip counts and by
discouraging operators from upgrading
their facilities. A number of commenters
recommended that accessible gangways
only be required where they serve 100
or more boat slips.

Using recommendations made by a
number of commenters and combined
with an effort to reduce the complexity
of the final rule, the Board published a
summary of a draft final rule for
comment. In this draft, the Board
indicated that the slope of a gangway
would be permitted to exceed the
maximum slope of 1:12 where the linear
feet of mooring space along the
perimeter of the piers at a facility was
less than 1,000 feet (approximately 20—
30 slips) and the water fluctuation was
more than one foot. The provision,
which was a general exception from the
maximum slope requirement, was
intended to provide regulatory relief for
smaller boating facilities where an
extensive gangway system may be cost
prohibitive. Linear feet of mooring space
was used instead of the square footage
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of a facility to more effectively measure
the size of usable space where boats can
dock rather than other spaces at a
boating facility.

The draft final rule also required that
where the linear feet of mooring spaces
along the perimeter of the piers at a
facility was less than 3,000 feet
(approximately 50-70 slips) and the
water fluctuation was more than 5 feet,
the maximum gangway slope would be
permitted to be 1:8 maximum. This
exception allowed for a steeper slope
than generally provided in ADAAG.

Lastly, the draft final rule stated that
where the water fluctuation was more
than 10 feet, gangways would be
permitted to exceed the maximum slope
of 1:12. Providing complying gangway
slopes where the water fluctuation
exceeds 10 feet requires extensive
gangway systems and supporting
facilities. It was noted in the draft final
rule that although the gangway slope
was permitted to be any slope, the
gangway was not allowed to consist of
stairs, since stairs are not permitted to
be part of an accessible route.

During two public information
meetings and from written comment
received on the summary of the draft
final rule, commenters generally
supported simplifying the rule. Some
expressed concerns about allowing a 1:8
slope on gangways, and others objected
to using linear feet to determine the size
of smaller facilities. A few commenters
noted that the maximum feasible length
of a gangway is between 60 and 70 feet.
These commenters indicated that
providing longer gangways, or providing
two or more shorter gangways as part of
a gangway and ramp system,
dramatically increased the costs,
complexity, and maintenance of the
structure. Some commenters pointed
out that because gangways often depart
from a landside connection which is
positioned at least 3 to 4 feet above high
water, a 120-foot gangway provided to
handle a 10-foot water level change
actually needs to be at least 156 to 168
feet long (or a series of gangways and
ramps with the same aggregate length).

Response. It is recognized that many
factors which vary throughout the
country add to the complications of
providing larger gangway and ramp
systems to handle greater changes in
water fluctuation and elevation. Factors
include water level changes, distance of
gangway departure points above high
water marks, available water sheet to
construct within, location of shipping
channels into which piers and gangways
cannot project, wind load on floating
structures as they get bigger, types of
mooring systems, dead and live loads of
gangways and the size of floating

facilities to support them, currents, boat
wakes, and the ability to remove floating
structures when bodies of water freeze
over. In the proposed rule, the Board
attempted to define the level of access
based on the size of a facility (i.e., pier
square footage). Comments noted that
many other factors besides facility size,
play a role in determining what is
feasible. Because factors vary
throughout the country and could vary
between adjacent sites and adjacent
facilities, selecting one factor or a list of
factors to measure for determining
appropriate gangway slope is not
feasible.

In an effort to provide a simplified
rule and establish a starting point for
determining gangway access, the final
rule focuses on a maximum feasible
gangway length. In response to the draft
final rule, a recommendation was
developed by the California Department
of Boating and Waterways, Oregon State
Marine Board, Clean Harbor Action, and
Revitalize Our Waterways (and
supported by over 20 other
commenters). This recommendation
showed that it would be feasible in new
construction to provide up to 80-foot
gangways. From this comment (which
also contained recommendations for
different gangway slopes for varying
changes in elevation), the Board
developed the final rule which is based
only on gangway length. Exception 3
requires that an entity either (1) provide
a gangway (or series of gangways) at
least 80 feet in total length, or (2)
provide a gangway (or series of
gangways) which does not exceed a
maximum slope of 1:12. The final rule
also retains the exception permitting
gangways to be any length without a
landing. As these exceptions only apply
to gangways, ramps constructed on
floating piers and ramps providing
access to landside connections of
gangways are not permitted to use these
exceptions. Since the final rule does not
use water level change as a mechanism
for determining gangway accessibility,
the definition for design high point was
removed. The appendix includes the
following two examples.

Example 1. Boat slips which are required
to be accessible are provided at a floating
pier. The vertical distance an accessible route
must travel to the pier when the water is at
its lowest level is 6 feet, although the water
level only fluctuates 3 feet. To comply with
exceptions 2 and 3, at least one design
solution would provide a gangway at least
72.25 feet long which ensures the slope does
not exceed 1:12.

Example 2. A gangway is provided to a
floating pier which is required to be on an
accessible route. The vertical distance is 10
feet between the elevation where the
gangway departs the landside connection and

the elevation of the pier surface at the lowest
water level. Exceptions 2 and 3, which
modify 4.8.2, permit the gangway to be at
least 80 feet long. Another design solution
would be to have two 40-foot continuous
gangways joined together at a float, where the
float (as the water level falls) will stop
dropping at an elevation five feet below the
landside connection.

Comment. A number of commenters
expressed concern that steeper gangway
slopes and the absence of level landings
every 30 feet created barriers for persons
with disabilities. Some commenters also
noted that State and local governments
should be held to a higher standard than
private entities.

Response. As water levels rise and
fall, gangway slopes also rise and fall. In
some areas, there will be times that a
gangway slope is less than 1:20 and at
other times it will be greater than 1:12.
The Board has attempted to balance the
needs of persons with disabilities with
the cost of providing access in an
environment that can vary dramatically
throughout the country. The Board also
decided against providing different
requirements for boating facilities
operated by State and local government
or private entities. As this is the first
time Federal accessibility guidelines
have been developed to address these
types of facilities, the Board plans to
closely monitor how well the guidelines
provide access and what new
technologies are developed to provide
equivalent or better access.

Comment. A few commenters
representing passenger vessel owners
were concerned that the gangway
provisions would also apply to
gangways serving passenger vessels.

Response. The gangway provisions of
this rulemaking only apply to gangways
which access floating piers from the
land or fixed structures. The Board is
working on a separate rulemaking
which will address passenger vessel
access. A statement has been added to
the gangway definition indicating that
the definition does not apply to
gangways which connect to vessels.

Exception 4 Small Boating Facilities
With Less Than 25 Boat Slips

Exception 4 permits gangways to
exceed the maximum slope specified in
ADAAG 4.8.2, where a facility contains
less than 25 boat slips and where the
total length of the gangway, or series of
gangways, serving as part of a required
accessible route is at least 30 feet.

Comment. Commenters were
concerned about how the gangway
requirements would impact smaller
facilities.

Response. The proposed rule and the
draft final rule lessened the impact on
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smaller boating facilities based on pier
square footage or linear feet. Most
commenters recommended using
number of boat slips. Since the final
rule does not address piers used by
transportation vessels covered by
ADAAG 10.5, which are more likely to
contain a limited number of very large
slips, basing the exception on boat slip
numbers is appropriate.

Exception 5 Transition Plates

Exception 5 permits transition plates
to be located at the ends of gangways
instead of the landings specified by
ADAAG 4.8.4.

Comment. The proposed rule
permitted gangways to have transition
plates at the top and bottom. Comments
ranged from noting the need for a
definition, setting out maximum lengths
and slopes, and having them meet
gangway requirements.

Response. In the final rule, a
definition for transition plate has been
added to ADAAG 3.5. Where transition
plates are part of an accessible route, the
transition plates must comply with
ADAAG 4.3, unless one of the
exceptions in 15.2.2 applies. For
example, ADAAG 4.3.7 and 4.8.2 would
prohibit transition plates from having a
slope greater than 1:12. Where the
requirements of ADAAG 4.8 apply
(because the slope is greater than 1:20),
the transition plates must have landings
complying with ADAAG 4.8.4 at the
non-gangway end.

Exception 6 Handrail Extensions

Exception 6 does not require handrail
extensions, where gangways and
transition plates connect and both are
required to have handrails. In addition,
the exception provides that where
handrail extensions are provided on
gangways or transition plates, the
extensions are not required to be
parallel with the ground or floor surface.

Comment. The proposed rule did not
require handrail extensions on
gangways or landings where they
connect to transition plates and did not
require handrail extensions at
transitions plates. Although some
commenters supported the exception,
others noted that handrail extensions
were needed, particularly on gangways
when the transition plate had no
handrail. Commenters also noted the
difficulty in complying with ADAAG
4.8.5, which requires handrail
extensions to be parallel with the
ground or floor surface. As gangway
slopes change, handrails extensions at
the end of gangways and transition
plates are no longer parallel. Other
commenters requested that transition
plates always have handrails and

questioned whether gangway handrails
had to be connected or continuous with
landing handrails.

Response. The exception has been
rewritten to address most of the
concerns raised. The determination of
whether a transition plate is required to
have a handrail will be triggered by the
requirements of ADAAG 4.3.7 and 4.8.5.
Regarding connections to landing
handrails, gangways required to comply
with ADAAG 4.8.5 are required to have
continuous handrails on both sides.
When gangway handrail extensions are
required, subject to exception 5
exclusions, the extensions would
overhang landings and transition plates
12 inches minimum. ADAAG contains
no requirement that these extensions
connect handrails which might be
provided on landings or guardrails
which also may be provided.

Exception 7 Cross Slope

Exception 7 permits the cross slope of
gangways, transition plates, and floating
piers that are part of an accessible route
to be 2 percent maximum measured in
the static position.

Comment. Commenters representing
State recreational boating agencies
expressed concern about constructing
floating piers and gangways which must
conform to a 2 percent maximum cross
slope 100 percent of the time in all
weather and water conditions.

Response. Exception 7 was added to
address this concern by specifying that
the maximum cross slope is measured
in the static condition. Gangways and
piers which are part of an accessible
route are expected to be designed and
constructed to meet the 2 percent
maximum cross slope. Once they are
placed in the water, measurements
absent live loads are to be made from a
static condition without motion or wave
action. Where floating piers are
grounded out due to low water
conditions, the slope requirements
would not apply to such floating piers
and associated gangways and transition
plates.

Exception 8 Limited-Use/Limited-
Application Elevators and Platform Lifts

Exception 8 permits limited-use/
limited-application elevators or
platform lifts complying with ADAAG
4.11 to be used in lieu of gangways
complying with ADAAG 4.3.

Comment. One commenter pointed
out that other methods, such as platform
lifts and elevators should be used to
provide access to a floating pier.
Another commenter noted that a
product, similar to a platform lift, had
been developed for accessing floating
piers. They believed that the final rule

should encourage technological
developments in this area.

Response. ADAAG 4.3 and 15.2 allow
accessible routes to consist of elevators,
ramps, and (when accessing floating
piers) gangways. However, under
ADAAG 4.1.3(5), Exception 4, the use of
a platform lift to access a pier (floating
or fixed) would be prohibited in new
construction. In alterations to existing
facilities, this restriction does not apply.
(See ADAAG 4.1.6(3)(g) regarding
platform lift usage in alterations.)
Exception 8 was added to allow more
flexibility in providing access to floating
piers and to encourage the development
of other methods of access using
mechanical means. This exception
modifies the requirements of ADAAG
4.1.3(5) and allows the use of platform
lifts and limited-use/limited-application
elevators in new construction as part of
an accessible route connecting floating
piers.

Section 15.2.3 Boat Slips: Minimum
Number

This section requires that where boat
slips are provided, accessible boat slips
complying with section 15.2.5 must be
provided in accordance with Table
15.2.3. Boarding piers at boat launch
ramps are not counted for this purpose.
Where the number of boat slips is not
identified, each 40 feet of boat slip edge
provided along the perimeter of the pier
shall be counted as one boat slip for
purposes of this section.

Comment. The proposed rule required
that where boat slips are provided, at
least 3 percent of all boat slips, but not
less than one boat slip, be accessible.
Comments varied between supporting a
range from 1 percent to 4 percent. Some
comments recommended that the
number of accessible boat slips be the
same as the number of required
accessible vehicle parking spaces. One
commenter recommended that one of
each type of slip be accessible. A facility
operator noted that at large facilities, a
3 percent scoping provision would
require more accessible boat slips than
a similar number of vehicle parking
spaces. Several commenters questioned
whether the need for accessible slips
was as high as the need for accessible
parking.

Response. The Board is not convinced
that the scoping for accessible boat slips
needs to be the same as the scoping for
accessible vehicle parking spaces and is
concerned that the proposed 3 percent
would require more accessible slips in
larger facilities than a similar number of
parking spaces. The final rule modifies
the scoping by reducing the percentage
of accessible boat slips in larger
facilities. A table is added to the final
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rule to show the required number of
accessible boat slips. The table starts
with 3 percent and reduces down to 1
percent as the number of boat slips
increase. For example, a 100-slip marina
would need 3 accessible slips, and a
1,450-slip marina would need 17
accessible slips. Since this is the first
time Federal guidelines have addressed
the minimum number of accessible boat
slips, the Board plans to closely monitor
how the numbers meet the needs of
individuals with disabilities.

Comment. The proposed rule also
required that where the number of slips
cannot be identified, each 40 feet of
mooring space provided along the
perimeter of a pier be counted as one
boat slip for the purpose of applying
this section. Most commenters
supported the requirement. A few
commenters noted that most
recreational boats are less than 40 feet
in length and recommended a number
less than 40 feet.

Response. Although most recreational
boats are less than 40 feet, the final rule
seeks to increase the likelihood that
accessible slips at non-demarcated piers
are long enough to accommodate most
types of common recreational boats. For
this reason, the final rule has retained
using 40 feet as the distance for
determining the number of slips at piers
where slips are not demarcated. (See
section 15.2.4.1 regarding lengths of
boarding piers at launch ramps.) The
following two examples are included in
the appendix.

Example 1. A site contains a new boating
facility which consists of a single 60-foot
pier. Boats are only moored parallel with the
pier on both sides to allow occupants to
embark or disembark. Since the number of
slips cannot be identified, section 15.2.3
requires each 40 feet of boat slip edge to be
counted as one slip for purposes of
determining the number of slips available
and determines the number required to be
accessible. The 120 feet of boat slip edge at
the pier would equate with 3 boat slips.

Table 15.2.3 would require 1 slip to be
accessible and comply with 15.2.5. Section
15.2.5 (excluding the exceptions within the
section) requires a clear pier space 60 inches
wide minimum extending the length of the
slip. In this example, because the pier is at
least 40 feet long, the accessible slip must
contain a clear pier space at least 40 feet long
which has a minimum width of 60 inches.

Example 2. A new boating facility
consisting of a single pier 25 feet long and
3 feet wide is being planned for a site. The
design intends to allow boats to moor and
occupants to embark and disembark on both
sides, and at one end. As the number of boat
slips cannot be identified, applying section
15.2.3 would translate to 53 feet of boat slip
edge at the pier. This equates with two slips.
Table 15.2.5 would require 1 slip to be
accessible. To comply with 15.2.5 (excluding

the exceptions within the section), the width
of the pier must be increased to 60 inches.
Neither (15.2.3 nor 15.2.5) requires the pier
length to be increased to 40 feet.

Comment. The proposed rule counted
boat launch ramp boarding piers as boat
slips for determining the number of
accessible slips required at a facility.
The proposed rule also required at least
one additional accessible boat slip to be
provided adjacent to accessible launch
ramps, where boarding piers were
provided. Some commenters thought
that this requirement would cause
confusion. A few commenters
questioned whether boat slips should be
provided on boarding piers because boat
slips are rented, leased or purchased,
but boarding piers are used in a short-
term manner. A number of commenters
believed the provision required that
launch ramps must have boarding piers.

Response. To avoid confusion, the
final rule addresses scoping
requirements for launch ramp boarding
piers separately from boat slips. A
definition has been added to ADAAG
3.5 for boarding piers.

Comment. Many commenters
expressed concern that accessible slips
had to be reserved only for persons with
disabilities similar to how vehicle
parking spaces are reserved.

Response. Accessible boat slips are
not “reserved” for persons with
disabilities in the same manner as
accessible vehicle parking spaces.
Rather, accessible boat slip use is
comparable to accessible hotel rooms.
The Department of Justice is responsible
for addressing operational issues
relating to the use of accessible facilities
and elements. The Department of Justice
currently advises that hotels should
hold accessible rooms for persons with
disabilities until all other rooms are
filled. At that point, accessible rooms
can be open for general use on a first
come, first serve basis. This information
has also been included in the appendix.

Section 15.2.3.1 Dispersion

This section requires that accessible
boat slips be dispersed throughout the
various types provided. It does not
require an increase in the minimum
number of boat slips required to be
accessible.

Comment. Commenters expressed
concern about how many accessible
gangways would be required due to this
dispersion requirement. Commenters
noted that some facilities have several
floating piers, each connected by an
individual gangway. If accessible slips
must be placed on more than one pier
(due to the dispersion requirement),
more than one accessible gangway
system would be required.

Response. This provision does not
prohibit accessible boat slips from being
grouped at one or more piers, where
such grouping does not reduce the
number of type of slips that are required
to be accessible. In cases where
relocation of types of accessible boat
slips to one pier is not possible, this
dispersion provision will require more
than one conforming gangway system.

Comment. Commenters requested
more information on the different
“types” of boat slips.

Response. Features to be considered
in determining types of boat slips
include the size of the boat slips,
whether there are single berths or
double berths, shallow water or deep
water, transient, longer-term lease,
covered or uncovered, and whether
slips are equipped with features such as
telephone, water, electricity, and cable
connections. Because the term ‘“‘boat
slip” is intended to cover any pier area
where passengers or occupants embark
or disembark, unless classified as a
launch ramp boarding pier, other piers
not typically thought of as containing
“boat slips” are covered by this
dispersion requirement. Therefore, for
example, a fuel pier used on a short
term basis may contain boat slips, and
this type of slip would be included in
determining compliance with section
15.2.3.1. This information has also been
included in the appendix.

Comment. The proposed rule required
that accessible boat slips be located
nearest to the amenities provided in the
boating facility. Some commenters
noted that adding this requirement to
the dispersion provision increased the
difficultly in providing accessible slips
in existing facilities. It also tended to
require more accessible gangways even
in new construction. Commenters also
questioned how to identify an amenity
and if it is desirable to be located
nearest an amenity. For example, being
located near the toilet room might be
desirable for one person but not for
someone sensitive to noise and odors.
Likewise, having an accessible slip
located nearest the fuel pier may be
beneficial for one person and not
desired by others. One commenter noted
that at existing facilities, corner slips are
already accessible, but may not be
closest to amenities.

Response. The “amenities” section
has been removed from the final rule,
because the rule intends to allow
accessible boat slips to be grouped on
one or more piers. In addition, the
provision was removed due to
comments which questioned whether
being closest to an amenity is desirable.
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Section 15.2.4 Boarding Piers at Boat
Launch Ramps

This section requires where boarding
piers are provided at boat launch ramps,
at least 5 percent, but not less than one,
of the boarding piers must comply with
15.2.4 and be served by an accessible
route complying with ADAAG 4.3.

Exception 1 permits accessible routes
serving floating boarding piers to use
the exceptions in section 15.2.2.
Exception 2 permits gangways to exceed
the maximum slope and rise specified
by ADAAG 4.8.2, where the total length
of the gangways serving as part of a
required accessible route is greater than
30 feet. Lastly, exception 3 indicates
that where the accessible route serving
a floating boarding pier or skid pier is
located within a boat launch ramp,
ADAAG 4.8 does not apply to the
portion located within the boat launch
ramp.

Comment. As noted above, some
commenters thought that the proposed
rule required that an accessible slip or
boarding pier had to be provided at boat
launch ramps.

Response. The proposed rule did not
require that accessible boarding piers be
provided at every facility with a launch
ramp. Where boarding piers are
provided, the proposed rule required
that at least one accessible boat slip be
provided adjacent to the launch ramp to
ensure that at least one boarding pier
complied with the pier clearance
requirements. By using the term “boat
slip”, the Board did not intend to ensure
that a rented, leased, or purchased
mooring space would be available at the
launch ramp, as some commenters
concluded.

Comment. The proposed rule required
that where boat launch ramps are
provided with boarding piers, at least
one accessible slip be provided adjacent
to a boat launch ramp. A few
commenters suggested that 50 percent,
but not less than one boarding pier, be
accessible.

Response. The final rule requires 5
percent, but not less than one, of
boarding piers to be accessible. Most
facilities with launch ramps only have
one or two launch ramps. Compliance
with this provision would translate to
100 percent or 50 percent access,
assuming each launch ramp had its own
boarding pier. Since some facilities have
more than 20 launch ramps, the
provision is consistent with how
ADAAG addresses some conditions
where multiple features are provided for
the same use.

Comment. Some commenters were
concerned that to serve an accessible
floating boarding pier, the accessible

route would have to run down the
launch ramp and would require the
slope of the launch ramp to be 1:12
maximum. Such a slope would
dramatically effect the ability to launch
and retrieve trailered boats. A few
commenters noted that in designs using
a string of boarding piers connected
together, as water levels decline, the
boarding piers end up resting on the
launch ramp surface. Therefore, they
would match the slope of the launch
ramp which is generally steeper than
1:8. In such a design, some piers
actually function as gangways for a
period of time.

In another design, a stationary
boarding pier (also known as a skid
pier) rests on the launch ramp surface,
but is repositioned as water levels rise
and fall. This design also allows the
skid pier to be easily removed where the
body of water becomes ice bound and
deicing equipment is not practical. An
example of a fixed boarding pier was
provided which showed two levels
connected by handrail equipped ramps.
During high water, boaters used the
upper level while the lower level and
the ramp connecting it were covered by
water. At low water, the lower level is
used.

One commenter noted the value
floating boarding piers provide for
persons with disabilities when
accessing a boat since the pier remains
at a set height above the water. A few
pointed out that accessible routes
serving boarding piers were not required
to run down the launch ramp but could
be provided alongside the ramp.
Another commenter noted that
constructing switchback ramps or any
other structure within the area near the
shoreline was subject to more
environmental limitations and was a
problem particularly for providing
access at existing launch ramps. Several
commenters pointed out that at launch
ramps, handrails and guardrails on
some gangways (primarily on short
gangways) are not provided because
they interfere with boat lines as boats
are launched or retrieved. One
commenter mentioned that providing
accessible boarding piers was not a
problem, but providing the accessible
route to it was a problem. The
commenter noted that if the
requirements were too difficult, entities
would stop providing boarding piers.

Response. Anecdotal information
indicates that boarding piers are not
provided at all launch ramps. For
example, the Michigan Department of
Natural Resources reported that of their
over 900 boating access sites,
approximately half are provided with
boarding piers (also known as courtesy

piers or docks). Since boarding piers
may improve the ability for persons
with disabilities to embark and
disembark boats at launch ramps, the
final rule seeks to not discourage
entities from providing them. The Board
has identified two areas of concern.

The first concern relates to accessing
floating boarding piers. Boarding piers,
when provided, tend to be quite small
as compared to the square footage of
piers used as boat slips. Many boating
facilities consist of only one or two
launch ramps and maybe a boarding
pier, and contain no other boating
structures. Providing access to floating
boarding piers are subject to many of the
same factors as providing access to
floating piers which contain boat slips.
In the final rule, the Board added
exception 1 to section 15.2.4. This
exception allows launch ramp boarding
piers to use specified exceptions
contained in section 15.2.2.

Exception 4 in section 15.2.2 allows
boating facilities with less than 25 slips
to have shorter gangways. To provide a
similar small facility exception for
boarding piers, exception 2 was added
to 15.2.4. The exception exempts
gangways accessing floating boarding
piers at launch ramps from complying
with the maximum slope requirements
of ADAAG 4.8.2 where the gangways are
at least 30 feet in length.

The Board’s second area of concern
focused on the effect of the accessible
route requirements on a launch ramp,
where the connection to a boarding pier
is located within a launch ramp. As
noted in the comments, the issue is not
only the running slope requirement of
an accessible route, but also includes
the handrail, landing, and maximum
rise requirements.

To address this concern, the Board
added exception 3 to this section of the
final rule. This exception provides that
the requirements of ADAAG 4.8 do not
apply to accessible routes located
within launch ramps which serve
floating boarding piers or skid piers also
located within launch ramps. Although
ADAAG 4.8 does not apply, other
requirements of ADAAG 4.3 are
applicable. For example, an accessible
route with a minimum width of 36
inches must serve the boarding pier.
Large ‘“V” shaped groves which are
typically provided to increase tire
traction would not be allowed by
ADAAG 4.3.6 (which references
ADAAG 4.5) within the accessible route.
Cross slopes requirements of ADAAG
4.3.7 remain 1:50 maximum. It is noted
that ADAAG 4.3 does not require the
entire launch ramp to meet these
requirements, but does apply them to
the 36 inch wide minimum accessible
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route which shares the launch ramp
surface and connects to the boarding
pier and accessible elements on the
boarding pier. Exception 3 only exempts
the ramp requirements contained in
ADAAG 4.8, such as maximum slope,
maximum rise, handrails, and level
landings. The following two examples
are included in the appendix.

Example 1. A chain of floats are provided
on a launch ramp to be used as a boarding
pier which is required to be accessible by
15.2.4. At high water, the entire chain is
floating and a transition plate connects the
first float to the surface of the launch ramp.
As the water level decreases, segments of the
chain end up resting on the launch ramp
surface, matching the slope of the launch
ramp. As water levels drop, segments
function also as gangways because one end
of a segment is resting on the launch ramp
surface and the other end is connecting to
another floating segment in the chain.

Under ADAAG 4.1.2(2), an accessible route
must serve the last float because it would
function as the boarding pier at the lowest
water level, before it possibly grounded out.
Under exception 3, because the entire chain
of floats is part of the accessible route, each
float is not required to comply with ADAAG
4.8, but must meet all other requirements in
ADAAG 4.3, unless exempted by exception 1.
In this example, because the entire chain also
functions as a boarding pier, the entire chain
must comply with the requirements of 15.2.5,
including the 60 inch minimum clear pier
width provision.

Example 2. A non-floating boarding pier
supported by piles divides a launching area
into two launch ramps and is required to be
accessible. Under ADAAG 4.1.2(2), an
accessible route must connect the boarding
pier with other accessible buildings,
facilities, elements, and spaces on the site.
Although the boarding pier is located within
a launch ramp, because the pier is not a
floating pier or a skid pier, none of the
exceptions in 15.2.4 apply. To comply with
ADAAG 4.3, either the accessible route must
run down the launch ramp or the fixed
boarding pier could be relocated to the side
of the two launch ramps. The second option
leaves the slope of the launch ramps
unchanged, because the accessible route runs
outside the launch ramps.

Comment. A few commenters
questioned how the accessible route
required by ADAAG 4.1.2 should
connect a launch ramp which does not
have a boarding pier.

Response. In the Recreation Access
Advisory Committee, Boating and
Fishing Facilities subcommittee report,
the subcommittee recommended that
the accessible route run to the crown of
the launch ramp. In response to the
ANPRM, commenters questioned how
the “crown” would be determined.
Because a precise spot at the launch
ramp could not be identified to which
the accessible route connects, neither
the proposed rule nor the final rule

addresses this issue. As the final rule
does not intend to change the slope of
launch ramps, the accessible route
required by ADAAG 4.1.2 is required to
connect the launch ramp, but the
specific point of connection is not set
out.

Section 15.2.4.1
Clearances

Boarding Pier

This section requires that at boarding
piers, the entire length of the piers
required to be accessible by section
15.2.4, must comply with section 15.2.5.

Comment. Some commenters
questioned if the proposed rule required
a minimum length of 40 feet for the
accessible boarding piers.

Response. Neither the proposed rule,
nor the final rule establishes a minimum
length for accessible boarding piers. The
accessible boarding pier would have a
length which is at least equal to other
boarding piers provided at the facility.
Where only one boarding pier is
provided, it would have a length equal
to what would have been provided if no
access requirements applied. The entire
length of accessible boarding piers
would be required to comply with the
same technical provisions that apply to
accessible boat slips. For example, at a
launch ramp, if a 20-foot long accessible
boarding pier is provided, the entire 20
feet must comply with the pier
clearance requirements in section
15.2.5. Likewise, if a 60-foot long
accessible boarding pier is provided, the
pier clearance requirements in section
15.2.5 would apply to the entire 60 feet.
An advisory note has been added to the
appendix which provides similar
information regarding lengths of
boarding piers.

Section 15.2.5 Accessible Boat Slips

This section sets out requirements for
accessible boat slips. Section 15.2.5.2
specifically addresses cleats and other
boat securement devices.

Section 15.2.5.1

This section requires that accessible
boat slips be served by clear pier space
60 inches wide minimum and at least as
long as the accessible boat slips.
Additionally, every 10 feet maximum of
linear pier edge serving the accessible
boat slips must contain at least one
continuous clear opening 60 inches
minimum in width. The provision is
unchanged from the proposed rule,
although three exceptions have been

added.

Exception 1 Reduced Width

Exception 1 allows the width of the
clear pier space to be 36 inches
minimum for a length of 24 inches

Clearances

maximum, provided that multiple 36
inch wide segments are separated by
segments that are 60 inches wide and 60
inches long.

Comment. Some commenters
requested piers to be 72 to 96 inches
wide to improve safety for persons who
use wheelchairs. Others commenters
were satisfied with the 60 inch
minimum width but wanted the ability
to reduce the width down to 36 inches
in places to get around objects like
supporting piles located within the clear
pier space. One commenter requested,
in response to the draft final rule, a
reduced width because environmental
agencies are making it harder to install
finger piers wider than 4 feet.

Response. The 60 inch minimum
width is consistent with the width
required at access aisles for standard
accessible parking spaces and was
supported in the Recreation Access
Advisory Committee, Boating and
Fishing Facilities subcommittee report.
Because the final rule allows
obstructions to be located around the
edge of the finger piers where 60 inch
openings are available, unlike vehicle
access aisles, it is not necessary for the
entire pier to have a 60 inches clear
width. Exception 1 allows reductions in
the width of the pier clearance. The
exception was included in the draft
final rule and received little comment.
An advisory note has been added to the
appendix which recommends that clear
pier spaces be wider than 60 inches,
particularly on floating piers which are
less stable, to improve the safety for
persons with disabilities.

Comment. A number of commenters
recommended that instead of the 60
inch clear width running the length of
the slip, only one 60 inch by 60 inch
space be required at the accessible boat
slip. This space could be placed either
alongside the slip or at the head of the
slip on the main pier. These
commenters also recommended that
where finger piers at the facility are
longer than 20 feet, a second 60 inch by
60 inch space should be provided at the
slip.

lgesponse. As recreational boats vary
in shape, size, and layout, it cannot
easily be known where persons with
disabilities would embark or disembark
a boat. By requiring the clear pier space
along the entire length of the slip, access
options between the boat and the pier
are improved. Although the final rule
does not require the entire edge of the
clear pier space to be unobstructed, by
extending the clear pier space the length
of the slip, the number of 60 inch
continuous clear openings increases
which further improves access between
the boat and the pier.
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Exception 2 Edge Protection

Exception 2 permits edge protection 4
inches high maximum and 2 inches
deep maximum at the continuous clear
openings.

Comment. The proposed rule required
that every 120 inches maximum of
linear pier edge serving the accessible
boat slips contain at least one
continuous clear opening 60 inches
minimum. A few commenters noted that
the provision would not allow edge
protection to be placed within the
opening.

Response. In response to the ANPRM,
commenters had mixed views on the
use of edge protection. Some
maintained that edge protection was
necessary to protect persons who use
wheelchairs from falling off the pier
edges. Others maintained that edge
protection created a tripping hazard as
persons moved between a pier and boat.
The proposed rule did not address edge
protection at piers but did prohibit its
installation at the continuous clear
openings at the accessible slips. The
Board has not taken a position on
whether edge protection should be
provided at piers, but has provided
exception 2 so as not to prohibit its use
at the continuous clear openings.
Maximum dimensions are provided to
control the size of the edge protection so
as not to block the clear openings.

Exception 3 Alterations to Existing
Facilities

Exception 3 provides that in
alterations to existing facilities, the clear
pier space can be located perpendicular
to the boat slip and extend the width of
the boat slip. This exception is available
only if the facility has at least one boat
slip complying with section 15.2.5 and
where further compliance with 15.2.5
would result in a reduction in the
number of boat slips available or result
in a reduction in the widths of existing
slips.

Comment. Some commenters
disagreed with requiring clear pier
spaces alongside accessible boat slips
where finger piers are not provided
within the facility. Others noted that at
existing facilities, increasing finger pier
widths, on which pier clearances would
be provided, may reduce the number of
slips available.

Response. Although commenters at
the two information meetings on the
draft final rule indicated that more
recreational boats are designed to be
boarded from the stern, many
recreational boats still provide for side
boarding. To maximize the options for
persons with disabilities to board, the
requirement that the clear pier space

extend the length of the accessible boat
slip in newly constructed facilities has
not been modified. However, exception
3 has been added to the final rule to
reduce the impact of this provision on
existing facilities.

Section 15.2.5.2 Cleats and Other Boat
Securement Devices

This section clarifies that cleats and
other boat securement devices are not
required to comply with ADAAG 4.27.3.

Comment. A few commenters noted
that at accessible boat slips, controls
and operating mechanisms (such as
power receptacles, and water and
sewage connections) should comply
with ADAAG 4.27.

Response. Although section 15.2
contains requirements for recreational
boating facilities, other requirements in
ADAAG 4.1 still apply. Therefore,
ADAAG 4.1.3(13) would require
controls and operating mechanisms,
such as electrical and water
connections, at accessible boat slips to
comply with ADAAG 4.27. However,
because mooring features used to secure
a boat, when raised, exert higher load
pressures at the point of pier
attachment, the danger of failure
increases, particularly on floating piers.
For this reason, section 15.2.5.2 was
added which states that the reach range
requirements of ADAAG 4.27.3 do not
apply to boat securement devices.

Section 15.3 Fishing Piers and
Platforms

Section 15.3.1

This section requires that newly
designed or newly constructed and
altered fishing piers and platforms
comply with section 15.3.

Comment. Commenters questioned
how the guidelines would apply to
places that people may fish from, but
were not constructed for fishing (e.g., a
breakwater jetty, a bridge, or a flood
control dam).

Response. Structures that have been
designed and constructed for purposes
other than fishing, even though persons
may use the structure for fishing, are not
required to comply with this section.
However, piers and platforms that are
newly designed or constructed and
altered for the specific purpose of
fishing are required to comply with this
section.

Section 15.3.2 Accessible Route

This section requires that accessible
routes, including gangways that are part
of accessible routes serving fishing piers
and platforms comply with ADAAG 4.3.
Exception 1 permits the accessible
route, serving floating fishing piers and
platforms to use exceptions 1, 2, 5, 6, 7,

General

and 8 in section 15.2.2. Exception 2
provides that where the total length of
the gangway or series of gangways
serving as part of a accessible route is
at least 30 feet, the maximum slope
specified by ADAAG 4.8.2 does not
apply to the gangways.

Comment. The proposed rule required
the accessible route connecting to
floating fishing piers and platforms to
comply with the provisions for
accessible routes at boating facilities.
This section received only a few
comments. One commenter
recommended that the square footage
values in the proposed rule be reduced
for application to floating fishing piers.
Another commenter noted that such a
requirement would discourage entities
from providing fishing piers.

Response. The final rule references
exceptions 1, 2, 5, 6, 7 and 8 of 15.2.2
(Boating Facilities) for floating fishing
piers and platforms. Exception 4 in
section 15.2.2 allows boating facilities
with less than 25 slips to have shorter
gangways. To provide a similar small
facility exception for floating fishing
piers, exception 2 was added to section
15.3.2 and is based on a similar
exception in section 15.2.4 which
applies to floating boarding piers. The
following example is included in the
appendix.

Example. To provide access to an
accessible floating fishing pier, a gangway is
used. The vertical distance is 60 inches
between the elevation that the gangway
departs the landside connection and the
elevation of the pier surface at the lowest
water level. Exception 2 permits the use of
a gangway at least 30 feet long, or a series
of connecting gangways with a total length of
at least 30 feet. The length of transition plates
would not be included in determining if the
gangway(s) meet the requirements of the
exception.

Comment. One designer questioned
whether the proposed rule prohibited
gangways which comply with ADAAG
4.8.

Response. ADAAG 4.1.2(2) requires at
least one accessible route complying
with ADAAG 4.3 to connect accessible
buildings, facilities, elements, and
spaces that are on a site. ADAAG 4.3.7
requires an accessible route with a
running slope greater than 1:20 to
comply with the ramp requirements of
ADAAG 4.8. Although the final rule
contains exceptions which modify the
requirements of ADAAG 4.8, the use of
these exceptions is not mandatory.
Designers are encouraged to provide
greater access for gangways and exceed
the minimums contained in the
exceptions and the minimum
requirements of ADAAG 4.8.
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Section 15.3.3 Railings

This section requires that where
railings, guards, or handrails are
provided, they must comply with
15.3.3.

Section 15.3.3.1 Edge Protection

This provision requires edge
protection that extends 2 inches
minimum above the ground or deck
surface. An exception provides that
where the railing, guardrail, or handrail
is 34 inches or less above the ground or
deck surface, edge protection is not
required if the deck surface extends 12
inches minimum beyond the inside face
of the railing. The toe clearance must be
9 inches minimum above the ground or
deck surface beyond the railing and be
30 inches minimum wide.

Comment. The proposed rule did not
permit other options for edge protection
on floating fishing piers and platforms.
Commenters provided designs of fishing
stations incorporating an extended deck
past the rail or guard that enable a
person using a wheelchair or mobility
device the opportunity for toe clearance
beyond the face of the railing or guard.
They felt that this design should be
permitted and encouraged the Board to
incorporate into the final rule.

Response. The proposed rule required
edge protection where railings are
provided and did not provide the
flexibility designers of fishing piers and
platform requested. An exception has
been added to the final rule to permit
more flexibility in providing a variety of
designs that promote increased levels of
accessibility to anglers with disabilities.

Section 15.3.3.2 Height

This section requires at least 25
percent of the railings to be a maximum
of 34 inches above the ground or deck
surface.

The Board sought comment on the
height of lowered guards and what steps
have been taken to ensure that their use
was permitted under applicable
building codes and standards.
Additionally, in light of concerns that
have been raised about safety issues
related to lower guards, the Board also
sought information on experiences
designers or operators have had where
guards on floating fishing piers and
platforms have been lowered to
accommodate individuals using
wheelchairs and other mobility devices
while fishing.

Comment. Many commenters
supported the use of lowered rails or
guards to provide persons using
wheelchairs or other mobility devices
the opportunity to fish. Commenters
gave examples of providing lowered

rails or guards for many years, in many
different applications, with no reported
safety or injury problems. Commenters
provided descriptions of unique and
innovative designs of fishing stations
constructed for use by persons with
disabilities.

Response. The final rule retains the
requirement that, where provided, 25
percent of the railing must be at a
lowered height. Current designs,
provided by commenters, supported a
maximum height of the lowered rail or
guard to be at 34 inches above the
ground or deck surface. The height
requirement for 25 percent of the rail
has been changed in the final rule to 34
inches maximum above the ground or
deck surface.

Comment. Some commenters believed
that the Occupational Safety and Health
Administration (OSHA) standards apply
to recreational fishing piers and
platforms. The OSHA standards apply
to places where employment is
performed and prescribe a 42 inch high
railing along open sides of platforms
located 4 feet or more above the floor.
29 CFR 1910.5 and 1910.23 (c) and (e).
Other commenters believed that
recreational fishing piers and platforms
are covered by State and local building
codes, which typically prescribe 42 inch
high guards along open sides of
platforms located more than 30 inches
above the floor. These commenters were
concerned that requiring at least 25
percent of railings to be a maximum 34
inches high conflicts with the OSHA
standards, and State and local building
codes.

Response. Recreational fishing piers
and platforms are subject to OSHA
safety standards only if they are places
of work. In some cases there may be
both workers and recreational users on
a pier. In those cases, OSHA standards
would apply, and the pier would be
exempted from the height requirements
in the final rule, as discussed below.

The International Code Council has
advised the Board that recreational
fishing piers and platforms are not
covered by model building codes unless
they are an integral part of a building
that is regulated by the adopting State
or local authority. To avoid potential
conflicts, an exception has been added
to the final rule that permits a higher
guard to be provided along a
recreational fishing pier or platform
where the guard complies with the
International Building Code (IBC) (2000
edition) requirements for height (not
less than 42 inches high) and opening
limitations (4 inch diameter sphere
cannot pass through any opening up to
a height of 34 inches; and 8 inch
diameter sphere cannot pass through

any opening from a height of 34 inches
to 42 inches). This exception can be
used if a recreational fishing pier or
platform is covered by a State or local
building code; or if a design
professional believes that a specific
location warrants enhanced safety
measures; or if an employer provides a
42 inch high railing to comply with
OSHA standards.

Section 15.3.3.3 Dispersion

This section requires that lowered
railings be dispersed throughout a
fishing pier or platform.

Comment. A commenter requested
guidance on the criteria used to
determine dispersion.

Response. Anglers who stand can fish
from any part of a pier or platform and
can change location depending on the
fishing or water conditions. Where
railings, guards, and handrails have
been installed on fishing piers and
platforms, the height of the railings
interfere with fishing and block vision
for persons who use wheelchairs and
other mobility devices. This provision
requires that where railings are
provided, the dispersion of the lowered
railings provide similar choices to fish
from a variety of locations. The
distribution of lower railings could
include locations of different water
depths with some that provide shading
or are close to shore, and could take into
account the tides or water fluctuations.

Section 15.3.4 Clear Floor or Ground
Space

This section requires that at least one
clear floor or ground space complying
with ADAAG 4.2.4 be provided where
the lowered railing height is located.
Where no railings are provided, at least
one clear floor or ground space
complying with ADAAG 4.2.4 must be
provided. No substantive comments
were received and no changes were
made to this provision for the final rule.

Section 15.3.5 Maneuvering Space

This section requires that at least one
maneuvering space complying with
ADAAG 4.2.3 be provided on a fishing
pier or platform. The maneuvering
space is permitted to overlap the
accessible route and the clear floor
space required by 15.3.4. No substantive
comments were received and no
changes were made to this provision for
the final rule.

Golf
Section 3.5 Definitions

Two terms used in this section are
added to ADAAG 3.5 (Definitions).

A “golf car passage” is defined as a
continuous passage on which a
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motorized golf car, also known as a golf
cart, can operate. Designers and
operators sometimes use the term “golf
car path” to identify what the Board is
defining as a ““golf car passage.”” Because
the term ““golf car path” may connote a
prepared surface, the term was not used.
While a golf car passage must be usable
by golf cars, it does not necessarily need
to have a prepared surface.

A “teeing ground” is the starting
place for a hole to be played. This
definition is consistent with the United
States Golf Association definition,
which describes a teeing ground as a
rectangular area two club-lengths in
depth, with the front and sides defined
by the outside limits of two tee-markers.

Section 15.4.1

This section requires newly designed
or newly constructed and altered golf
courses, driving ranges, practice putting
greens, and practice teeing grounds to
comply with 15.4.

Section 15.4.2 Accessible Route—Golf
Courses

General

This section requires an accessible
route to be 48 inches wide minimum, or
60 inches minimum if handrails are
provided, to connect accessible
elements and spaces located within the
boundary of a golf course. Additionally,
an accessible route must connect the
golf car rental area, bag drop areas,
practice putting greens, accessible
practice teeing grounds, course toilet
rooms, and course weather shelters.

Exception 1 permits the use of a golf
car passage complying with section
15.4.7 in lieu of all or part of an
accessible route. This exception does
not apply to the required accessible
route complying with 4.3 when
connecting elements and amenities
outside of the boundary of the golf
course (i.e., accessible vehicle parking
spaces with the golf course clubhouse
entrance). Exception 2 provides that
handrails are not required on accessible
routes within the boundary of a golf
course. It is hazardous for handrails to
be located through a green, or on teeing
grounds, because of the danger of golf
balls ricocheting off rails. Since course
elements could be accessible from golf
car passages in lieu of an accessible
route, handrails would be of little utility
along these routes.

The guidelines recognize that
providing an accessible route may be
impractical on a golf course for several
reasons. First, the route of play for a
golfer is dependent on where the ball
lands and is therefore unpredictable.
Secondly, there is an assumption that
on many courses, golfers use a golf car
to move throughout the course. Finally,

requiring an accessible route throughout
a course could alter the slopes within
some courses and eliminate some of the
challenge of the game. The guidelines
permit accessible elements and spaces
within the boundary of the course and
areas used for practice putting or
driving and other course amenities
outside the boundary of the course to be
connected through either an accessible
route or a golf car passage.

The 48 inch minimum width for the
accessible route is necessary to ensure
passage of a golf car on either the
accessible route or the golf car passage.
This is important where the accessible
route is used to connect the golf car
rental area, bag drop areas, practice
putting greens, accessible practice
teeing grounds, course toilet rooms, and
course weather shelters. These are areas
outside the boundary of the golf course,
but are areas where an individual using
an adapted golf car may travel. A golf
car passage may not be substituted for
other accessible routes, required by
ADAAG 4.1.2, located outside the
boundary of the course. The following
example is included in the appendix.

Example. An accessible route connecting
an accessible parking space to the entrance
of a golf course clubhouse is not covered by
this provision permitting a golf car passage
in lieu of an accessible route required by
4.1.2.

Comment. The proposed rule sought
comment on the option of using a golf
car passage in lieu of an accessible route
for smaller courses (i.e., 3 or 6 holes).

Response. Commenters supported the
use of the golf car passage on smaller
courses. The final rule provides golf
course designers and operators the
opportunity to choose between
providing either a golf car passage or an
accessible route for all courses
regardless of size.

Comment. Commenters questioned
who would be responsible for providing
single rider adaptive golf cars.
Additionally, commenters questioned if
a course could establish criteria for
restricting use due to terrain conditions.
Others wanted to know if there are
plans to create regulations or guidelines
for accessible golf cars. Persons with
disabilities supported the use of
adaptive or single rider golf cars and
gave examples of experiences at courses
currently permitting or providing access
via golf cars to courses.

Response. The Board develops and
maintains accessibility guidelines for
the built environment. It is outside the
jurisdiction of the Board to address the
operational and procedural
requirements of a golf course.
Operational and procedural issues are

within the jurisdiction of the
Department of Justice.

Comment. The requirements for an
accessible route or golf car passage seek
to provide access for players with
disabilities to either practice or play the
game of golf. The Board requested
comments on how access should be
provided for spectators during golf
tournaments and competitions.
Commenters provided examples and
experiences of current accessibility
practices encountered at many levels of
tournaments and supported allowing
the tournament committees to select
holes (teeing areas, fairways, and
putting greens) to provide
accommodations and transportation to
the selected areas throughout the golf
course and surrounding areas.

Response. No additional requirements
have been included in the final rule for
spectators with disabilities attending
tournaments or competitions. Facilities
hosting tournaments or competitions
must comply with all the other
requirements of the ADA, including the
general obligation to provide an equal
opportunity to individuals with
disabilities to enjoy the services
provided. Additionally, ADAAG
requires temporary facilities used
during tournaments or competitions to
provide access to assembly seating
areas, portable restroom facilities,
concessions, and all other available
amenities. Access to these temporary
facilities on a golf course may be
achieved through either an accessible
route or golf car passage.

Section 15.4.3 Accessible Routes—
Driving Ranges

This section provides that an
accessible route must connect accessible
teeing stations at driving ranges with
accessible parking spaces and must be
48 inches minimum in width. Where
handrails are provided, the accessible
route must be a minimum of 60 inches
in width. An exception has also been
added which permits a golf car passage
to be used at driving ranges instead of
an accessible route.

Comment. The proposed rule did not
specifically address the accessible route
provided at driving ranges. A
commenter stated that a person who
plays from a golf car would need to
practice driving a golf ball from the
same position and stance used when
playing the game.

Response. The final rule requires both
a stand alone driving range and a
driving range located at a golf course to
provide an accessible route that is 48
inches wide minimum or 60 inches
minimum where handrails are provided,
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to connect the accessible parking spaces
to required accessible teeing stations.

Section 15.4.4 Teeing Grounds

This section requires teeing grounds
to comply with section 15.4.4.

Section 15.4.4.1

This section requires that where one
or two teeing grounds are provided for
a hole, one teeing ground must be
accessible. Where three or more teeing
grounds are provided for a hole, at least
two teeing grounds serving a hole must
be accessible.

Comment. The proposed rule required
that if two teeing grounds were
provided both must be accessible.
Course designers and operators
expressed concerns that if only two
teeing grounds are provided at a hole
requiring both to be accessible was too
restrictive.

Response. The final rule has been
revised to require two teeing grounds to
be accessible when three or more teeing
grounds are provided for a hole. The
Board believes that requiring two teeing
grounds to be accessible when three or
more are provided will provide persons
with disabilities with an option to play
from different tees appropriate to their
skill level and also provide course
operators and designers with the
flexibility they requested.

Number Required

Section 15.4.4.2 Forward Teeing
Ground

This section requires the forward
teeing ground to be accessible. The
forward teeing ground need not be
accessible in alterations of existing
courses when terrain makes compliance
infeasible.

Comment. The proposed rule sought
comment on the number of accessible
teeing grounds that should be required
for each hole and, if more than one
accessible teeing ground is provided,
whether it should be the forward tee.
Commenters supported the option to
play from different teeing grounds
appropriate to player skill levels if
multiple teeing grounds are provided
per hole. Additionally, golfers with
disabilities overwhelmingly supported
requiring the forward teeing ground to
be accessible regardless of the number
of teeing grounds provided.

Response. The final rule provides a
choice of teeing grounds for golfers with
disabilities when three or more teeing
grounds are provided per hole and also
provides flexibility to course designers
and operators. The final rule also
requires that the forward teeing ground
be the accessible tee regardless of the
number of teeing grounds provided per
hole.

Comment. The proposed rule did not
provide an exception for alterations of
existing teeing grounds from making the
forward tee accessible. Commenters
stated that requiring access to the
forward teeing ground in alterations to
existing courses may be too restrictive.

Response. Some teeing grounds on
existing courses may be located on steep
slopes and it may not be possible to
provide a golf car passage to the forward
teeing ground. The final rule exempts
the forward teeing ground from being
accessible in alterations where
compliance is not feasible due to
terrain.

Section 15.4.4.3 Teeing Grounds

This section requires accessible teeing
grounds to be designed and constructed
to allow a golf car to enter and exit the
teeing ground.

Comment. The proposed rule required
teeing grounds to provide a minimum
clear area 10 feet by 10 feet with a
surface slope not exceeding 1:48 in all
directions. Course designers and
operators stated that current designs of
teeing grounds provide a clear area of at
least 10 feet by 10 feet. Additionally,
they expressed concern about
maintaining a slope no greater than
1:48, and noted that settling of the soil
and drainage problems occur with such
a minimal slope. Others questioned how
the slope of the teeing ground should be
measured.

Response. Current design and
construction practices for teeing
grounds provide the needed space for
golf car passages. Designers currently
limit the slope of the teeing grounds to
provide a level surface from which
golfers tee off. The maximum slopes and
minimum size requirements have been
deleted from the final rule. The final
rule requires teeing grounds to be
designed and constructed to allow a golf
car to enter and exit the teeing ground.

Section 15.4.5 Teeing Stations at
Driving Ranges and Practice Teeing
Grounds

This section requires that where
teeing stations or practice teeing
grounds are provided, at least 5 percent,
but not less than one, of the practice
teeing grounds must be accessible. This
provision applies to practice facilities
adjacent to a golf course, in addition to
stand-alone facilities. No substantive
comments were received and no
changes have been made for the final
rule.

Section 15.4.6 Weather Shelters

This section requires weather shelters
that are provided on a golf course to be
designed and constructed to allow a golf

car to enter and exit and have a clear
floor or ground space 60 inches by 96
inches. This space will allow a golf car
to be driven directly into a weather
shelter. No substantive comments were
received and no changes have been
made for the final rule.

Section 15.4.7 Golf Car Passage

This section requires openings at least
60 inches wide to be provided at
intervals, not exceeding 75 yards, where
curbs or other man-made barriers are
provided along a golf car passage that
would prohibit a golf car from entering
a fairway.

Comment. The proposed rule required
the 60 inch openings at intervals of 75
yards of golf car passage. Course
designers and operators expressed
concern that requiring openings at a
fixed distance of 75 yards would be too
restrictive and would not allow enough
flexibility for natural characteristics of
the course, hazard placement, and
erosion control.

Response. The final rule requires the
openings at intervals not to exceed 75
yards. These openings will provide
access to the course at reasonable
intervals, enabling a golfer using a golf
car to play the game without extended
travel distances and time requirements
and also provide the flexibility the
course designer and course operator
need.

Section 15.4.7.1 Width

This section requires a golf car
passage to be 48 inches wide minimum.
Comment. Commenters supported
limited technical requirements for golf

car passages. Currently there are no
standards that govern the design or
construction of golf car passages.
Commenters felt that additional
requirements would restrict designers
and have the potential of altering the
game.

Response. The 48 inch minimum
dimension for a golf car passage is based
on the standard width of gasoline or
electric powered golf cars. The golf car
passage may at times coincide with the
golf car path, however, it is not required
to include a prepared surface. The golf
car passage is a continuous passage on
which a motorized golf car can operate.
No additional technical provisions for
golf car passages have been included in
the final rule.

Section 15.4.8 Putting Greens

This section requires space to allow a
golf car to enter and exit the green.

Comment. Substantial comment was
received on requiring putting greens and
fairways to be accessible to golfers using
adaptive single rider golf cars. Course
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operators are concerned that allowing
golf cars access to the green will cause
damage to the greens and potentially
cause holes to be closed for extended
periods of time. Golfers with
disabilities, organizations supporting
golfers with disabilities, and golf car
manufacturers provided information on
current courses that allow for golf car
passage on putting greens which
showed little or no damage to the
putting green surface.

Response. Single rider golf cars
adapted for golfers with disabilities are
available from about a dozen
companies. These golf cars are generally
designed to be “greens friendly’” and
have low ground pressure that is evenly
distributed on all four tires. Some
manufacturers report that the ground
pressure of these golf cars is less than
the ground pressure of a typically
standing person and cause no turf
damage even in wet conditions.

Comment. Course operators also
raised operational issues such as
whether they are required to make
single rider adapted golf cars available
for rental and whether they can restrict
the use of golf cars on fairways and
greens for certain weather or agronomic
conditions.

Response. These issues go beyond the
Board’s jurisdiction and the
requirements in this final rule. The
Board anticipates that the Department of
Justice will answer these operational
issues when it amends its ADA
regulations to incorporate the recreation
facilities guidelines as standards.

Section 15.5 Miniature Golf
Section 15.5.1

This section requires newly designed
or newly constructed and altered
miniature golf courses to comply with
section 15.5.

Section 15.5.2 Accessible Holes

This section requires at least 50
percent of all holes to be accessible and
that the accessible holes be consecutive.
With the reduction in the minimum
number of accessible holes on a
miniature golf course, the Board wants
to provide a more socially integrated
golfing experience for people using
wheelchairs or other mobility devices.
An exception also permits one break in
the sequence of consecutive accessible
holes, provided that the last hole on the
miniature golf course is the last hole in
the sequence. This exception is
provided to allow some flexibility in the
layout and design of a miniature golf
course.

Comment. Significant comment was
received from miniature golf course

General

owners and operators regarding the
number of holes required to be
accessible. The proposed rule required
each hole on a miniature golf course to
be accessible, with an exception for 50
percent of elevated holes. Commenters
were asked to give the Board guidance
on differentiating between level and
elevated holes. Few comments were
received on definition alternatives.
Some owners and operators believed
that the requirement for all holes to be
accessible would significantly impact
course design to the extent that the
experience may be ‘‘fundamentally
altered.” Others cited space limitations,
concerns about slowing the game down,
and having the effect of ““‘compromising
the challenge of the game.”

Response. The Board has significantly
reduced the number of holes required to
be accessible in newly constructed
miniature golf courses to 50 percent of
all holes.

Comment. During the comment
period following the draft final rule, the
Miniature Golf Association
recommended that instead of making 50
percent of the holes accessible,
miniature golf facilities should have the
option of providing tools, equipment, or
assistive devices to provide access. They
specifically requested that assistive
devices such as electric carts be
permitted as an alternative to an
accessible route. Several other
commenters opposed the reduction in
the number of accessible holes,
expressing concerns about limiting the
game for persons with disabilities to
only half of the holes.

Response. The Board has maintained
the requirement that a minimum of 50
percent of all holes in new construction
be accessible. The final rule does not
recognize the alternative use of assistive
devices for providing access in new
construction. Designing miniature golf
course holes so electric carts can safely
maneuver through the holes is likely to
have as great or greater impacts than
designing an accessible route. Requiring
individuals with disabilities to use
electric carts on miniature golf courses
is also inconsistent with other
provisions of the ADA which require
goods, services, and facilities to be
afforded in the most integrated setting
appropriate.

Given the diversity of layouts and
designs of miniature golf courses, the
final rule does not distinguish between
courses with elevated holes or those
with largely level holes. The 50 percent
reduction represents a compromise
given the concerns presented. Other
considerations relate to the accessible
route connecting accessible holes. The
Board has established this reduction to

give relief where courses are designed
on small parcels of land with existing
terrain limitations. It is recommended
that all holes on a miniature golf course
be made accessible where space
limitations and existing steep terrain are
not present.

Section 15.5.3 Accessible Route

This section requires that the
accessible route must connect the
course entrance with the first accessible
hole and the start of play area on each
accessible hole. Since accessible holes
must be consecutive, this section also
requires the course to be configured to
allow exit from the last accessible hole
to the course exit or entrance. The
course must be designed so as not to
require an individual to back track
through other holes to exit or move
around the course. Where the accessible
route is located on the playing surface
of the accessible hole, five exceptions
are permitted and are discussed below.

Comment. Miniature golf course
operators were concerned that the
surface commonly used on miniature
golf course holes would not meet the
requirements for accessible carpet. Their
concerns were centered around the
thickness of the surface. ADAAG 4.5.3
includes a requirement that the
maximum pile thickness must be no
more than 2 inch and be securely
attached with a firm cushion, pad, or
backing. Exposed edges must be
fastened to floor surfaces and must have
trim along the entire length of the
exposed edge.

Response. The Board has added
Exception 1 which exempts carpet used
on miniature golf course holes from the
provisions of ADAAG 4.5.3. Surfaces
provided as a part of an accessible route,
whether on or off the playing surface,
must comply with ADAAG 4.5.2.
ADAAG 4.5.2 requires the surface to be
“stable, firm, and slip resistant.”

Comment. Commenters raised
concern about the use of readily
removable curbs permitted in the
proposed rule. Operators were
concerned that their removable qualities
would tempt younger players to use
them inappropriately. Persons with
disabilities questioned who would
actually move the curbs and how
problems related to their use would be
addressed.

Response. The final rule does not
allow the use of “readily removable
curbs”. This option was included to
allow for passage on and off the course
while containing the ball while in play.
As an alternative, Exception 2 has been
added which permits a 1 inch curb for
an opening distance of 32 inches where
the accessible route intersects the
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playing surface of a hole. This permits
passage of wheelchairs while containing
the ball within the hole.

Comment. The proposed rule
permitted a maximum slope of 1:4 for a
4 inch rise where the accessible route is
located on the playing surface. A few
commenters questioned how close
together a designer could locate these
steeply sloped surfaces. They were
concerned about the appropriateness
where these steep slopes existed for
long distances without areas to rest.

Response. Exception 3 permits a slope
of 1:4 maximum for a 4 inch rise where
the accessible route is located on the
playing surface of a hole. Exception 4
specifically addresses the issue of
landings where sloped surfaces are
provided. This exception permits the
landings to be 48 inches long with
slopes no greater than 1:20. ADAAG
4.8.4(3) requires landings to be 48
inches by 60 inches minimum, where
ramps change direction. Providing a
separation or break from the steeper
slopes is necessary for individuals with
disabilities to safely maneuver on the
hole.

Exception 5 states that where the
accessible route is located on the
playing surface of a hole, handrails are
not required.

Section 15.5.3.2 Accessible Route—
Adjacent to the Playing Surface

Where the accessible route is located
adjacent to the playing surface, the
equirements of 4.3 apply. This provision
clarifies that the accessible route may be
located on the playing surface of the
accessible hole or adjacent to the hole.

Section 15.5.4 Start of Play Areas

This section requires start of play
areas required to comply with 15.5.2 to
have a slope not steeper than 1:48 and
to be 48 inches minimum by 60 inches
minimum.

Comment. The proposed rule required
the minimum space for the start of play
area to be 60 inches by 60 inches.
Commenters questioned the need for
this space and recommended a
reduction where possible especially
where space limitations exist. Questions
were also raised regarding the
appropriateness of overlapping the
accessible route with the start of play
area.

Response. The final rule reduces the
space required since the start of play
area will usually not require a person
using a wheelchair or mobility aid to
make a complete turn. Rather, space is
necessary for positioning to take the first
shot of the hole. Consistent with
ADAAG, unless otherwise specified, the
accessible route and the clear space

required at the start of play area are
permitted to overlap.

Section 15.5.5 Golf Club Reach Range

This section requires all areas within
accessible holes where golf balls rest to
be within 36 inches maximum of an
accessible route having a maximum
slope of 1:20.

Comment. The proposed rule required
that all level areas within accessible
holes where golf balls rest be within 27
inches maximum of an accessible route.
A few commenters questioned the
appropriateness of the 27 inch
dimension. They recommended an
increase to include a broader range of
skill levels and golf club lengths.

Response. The distance from the level
areas has been increased to 36 inches to
balance the impact on course design and
incorporate the reach of a typical adult
size golf club. This is a maximum
distance from the accessible route
which may be located either on the hole
or adjacent to the hole. Where possible,
designers should locate the accessible
route as close as possible to the level
areas on the course. This will improve
the ability to reach the golf ball for a
variety of users.

Section 15.7 Exercise Equipment and
Machines, Bowling Lanes, and Shooting
Facilities
Section 15.7.1

This section requires all newly
designed or newly constructed and
altered exercise equipment and
machines, bowling lanes, and shooting
facilities to comply with section 15.7.

General

Section 15.7.2 Exercise Equipment and
Machines

This section requires at least one of
each type of exercise equipment and
machines to be provided with clear floor
space complying with ADAAG 4.2.4 and
be served by an accessible route. Clear
floor space must be positioned for
transfer or for use by an individual
seated in a wheelchair. Clear floor
spaces for more than one piece of
equipment are permitted to overlap.
Permitting clear spaces to overlap
should reduce the space requirements
within an exercise or health club
facility.

Comment. The American Hotel and
Lodging Association commented that
the requirement for clear space at
exercise equipment and machines
created a burden for the lodging
industry. Similar comments were also
received from the International Health,
Racquet, and Sport Club Association,
who indicated that space limitations
present in existing facilities will
prohibit compliance with this provision.

Response. These guidelines apply
only to newly constructed and altered
buildings and facilities. Where exercise
equipment and machines are altered or
added to a facility, the provisions of
15.7.1 apply to those pieces that are
altered or added. In the case of altered
exercise equipment or machines, the
provisions of ADAAG 4.1.6(1)(j) related
to “technical infeasibility”” will also
apply. ADAAG 4.1.6(1)(j) permits
departure from the technical provisions
where existing physical or site
constraints prohibit full compliance.
Space limitations may prohibit full
compliance with 15.7.2. In this case,
designers and operators must comply to
the “maximum extent feasible”.

Requirements for existing buildings
and facilities are addressed in the
Department of Justice regulations and
are subject to the requirements for
“readily achievable barrier removal”
where the facility is covered by title III
of the ADA. Facilities covered by title II
of the ADA are subject to the
requirements for “program
accessibility”. See discussion in the
background section of this preamble.

An appendix note is added to provide
guidance on exercise equipment and
machine layout to maximize space.

Comment. A few commenters
requested guidance on what is intended
with respect to “types” of exercise
equipment and machines. Others
suggested that the Board should not
require access to exercise machines or
equipment that require the user to stand
such as tread mills or stair climbers.

Response. The final rule is not limited
to exercise equipment or machines that
do not require standing. Access to the
various pieces of exercise equipment
serves individuals who use mobility
aids such as scooters and wheelchairs.
Individuals with ambulatory disabilities
including those using walkers, canes,
and crutches will also benefit from an
accessible route and clear floor space
next to a treadmill or stationary bike or
other exercise equipment. An appendix
note provides guidance on the different
types of exercise equipment and
machines. It also suggests that owners
and operators consider including
exercise equipment and machines
within their facilities that provide for
upper body cardiovascular exercise.
This will add to the diversity of exercise
options for everyone.

With respect to the issue of “type”, a
stationary bicycle would be considered
one type. A rowing machine would also
be considered a type. While both
provide a cardiovascular exercise, they
are considered two different types for
purposes of these guidelines. In terms of
strength training machines, a bench
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press machine is considered a different
type than a biceps curl machine. The
requirement for providing access to each
type is intended to cover the variety of
strength training machines. Where
operators provide a biceps curl machine
and free weights, both are required to
meet the provisions in this section, even
though an individual may be able to
work on their biceps through both types
of equipment. Where the exercise
equipment and machines are only
different in that different manufacturers
provide them, only one of each type of
machine is required to meet these
guidelines. For example, where two
bench press machines are provided and
each is manufactured by a different
company, only one is required to
comply.

Section 15.7.3 Bowling Lanes

This section requires that where
bowling lanes are provided, at least 5
percent, but not less than one lane of
each type must be accessible.

Comment. The Bowlers Proprietors
Association expressed concern about
requiring 5 percent of bowling lanes to
be accessible. Their comments focused
on the difficulty of providing ramps to
gain access to bowling lanes within
existing facilities. They also questioned
how to apply the 5 percent minimum
requirement where a bowling facility
has multiple lanes.

Response. As previously indicated,
these guidelines apply to newly
constructed and altered facilities. When
a bowling facility is altered, the
provisions of 15.7.2 will apply to the
lane that is undergoing an alteration and
does not require all other lanes to be
modified unless required by ADAAG
4.1.6 (Path of Travel). Other obligations
related to existing facilities covered by
titles IT and IIT of the ADA are addressed
in the Department of Justice regulations.

Where the required number of
accessible elements to be provided is
determined by calculations of ratios or
percentages and remainders or fractions
result, the next greater whole number of
such elements should be provided. For
example, if 18 lanes of one type are
provided, one lane would be required to
be accessible in new construction. If 24
bowling lanes of one type are provided
in new construction, a minimum of two
accessible bowling lanes would be
required in new construction.

Comment. The Bowlers Proprietors
Association also expressed concern
about the number of accessible bowling
lanes required in those facilities where
different types of bowling is provided.
They were also concerned about
facilities that provide both ten pin and
duck pin bowling. They believed that a

5 percent requirement for both types
was excessive and recommended that
the requirement be limited to the type
that is dominant within a given facility.
Further, the Bowlers Proprietors
Association questioned what made a
bowling lane accessible.

Response. In facilities where both ten
pin and duck pin bowling are provided,
the 5 percent requirement for each type
will typically result in one of each type
of lane being accessible.

The final rule does not include any
further technical provisions for bowling
lanes required to be accessible. Like
other areas of sport activity, the
requirement is for an accessible route to
connect to the area of sport activity, in
this case, the bowling lane. Specific
exemptions to ADAAG 4.4 (protruding
objects) and 4.5 (surfacing requirements)
are applied within the area of sport
activity. Therefore, bowling lanes which
are necessarily waxed to allow the ball
to travel, are not required to be slip
resistant.

Section 15.7.4 Shooting Facilities

This section requires that where fixed
firing positions are provided at a site, at
least 5 percent, but not less than one, of
each type of firing position must be
accessible.

Comment. A few commenters
questioned why the Board did not
require an accessible route to the target
areas as well as the fixed firing
positions. Commenters also questioned
the application of this section to trap
and skeet facilities where the facilities
are not entirely fixed. Others questioned
what factors should be considered in
determining the different types of firing
positions.

Response. The Board has not included
a requirement for an accessible route to
the target areas since targets are often
moveable, making it difficult to locate
the accessible route effectively. There is
also difficulty in defining what is
considered the “target” area. Where
facilities contain a combination of fixed
and non-fixed elements, operators
should consider the general
nondiscrimination requirements of the
ADA. Direction on these and other
issues related to the use of shooting
facilities should be obtained from the
Department of Justice. Factors to be
considered in determining the types of
fixed firing positions include whether
covering and lighting is provided, and
which shooting events the fixed firing
position is intended to support.

Section 15.7.4.1 Fixed Firing Positions

This section requires that accessible
fixed firing positions contain a 60 inch
diameter space and have a slope not

steeper than 1:48. No substantive
comments were received and no
changes have been made to this
provision in the final rule.

Section 15.8 Swimming Pools, Wading
Pools, and Spas

Section 3.5 Definitions

The final rule provides a definition
for a catch pool which is defined as a
pool used as a terminus for water slide
flumes.

Comment. The proposed rule did not
define the term catch pool. Commenters
requested that catch pools be exempt
since access is not required for water
slides.

Response. The term ‘““catch pool” is
added to the final rule since it is used
in an exception in the final rule.
Exception 3 to section 15.8.1 exempts
catch pools from complying with the
requirements of this section, provided
that an accessible route connects to the
catch pool edge.

Section 15.8.1

This section requires newly designed
or newly constructed and altered
swimming pools, wading pools, and
spas to comply with 15.8. An exception
has been added to the final rule that
provides that an accessible route is not
required to serve raised diving boards or
diving platforms provided that an
accessible route is provided to the base
of the raised diving board or platform.

General

Section 15.8.2 Swimming Pools

This section requires that at least two
means of entry be provided for each
public or common use swimming pool.
A sloped entry or lift must be one of the
primary means of access. The secondary
means of access could include a pool
lift, sloped entry, transfer wall, transfer
system, or pool stairs.

Comment. The proposed rule
permitted a moveable floor as a
secondary means of entry. Commenters
stated that even though moveable floors
may have some practical applications
they do not provide independent access
and often place a person with a
disability on display while the pool is
evacuated and the floor raised to
provide access. Additionally,
commenters raised concerns regarding
the removal of handrails and other
means of egress prior to lifting the pool
floor.

Response. The option of using a
moveable floor as a secondary means of
accessible entry in public or common
use swimming pools has been deleted
from the final rule.

The Board has also deleted the
requirement that the second means of
access not duplicate the first means of
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access in larger pools in the final rule.
This should give designers additional
flexibility in choosing between the
various means of access. An appendix
note recommends that where two means
of access into the water are provided,
different means are recommended.

Exception 1 Small Pools With Less
Than 300 Linear Feet of Pool Wall

Exception 1 permits public or
common use swimming pools with less
than 300 linear feet of pool wall to only
provide one accessible means of entry
by either a swimming pool lift or a
sloped entry.

Comment. A commenter suggested
that Exception 1 should be modified to
refer to pool wall that is available for
entry into the pool. They explained that
pool walls at diving areas and pool
decks where there is no available pool
entry because of landscaping or adjacent
structures should not be counted when
determining the number of accessible
means of entry required.

Response. Exception 1 is intended to
provide small pools with relief from
providing more than one accessible
means of entry. It was not intended for
large pools that could limit the locations
of entry with landscaping or other
structures from requiring additional
accessible means of entry.

Exception 2 Pools Where Access Is
Limited to One Area

Exception 2 has been added to the
final rule and permits wave action
pools, leisure rivers, sand bottom pools,
and other pools where user access is
limited to only one area, to provide one
accessible means of entry by either a
swimming pool lift, sloped entry, or a
transfer system.

Comment. Commenters from
speciality pool operators and leisure
river designers expressed concerns for
safety, where there is wave action or
moving water, when providing
additional accessible means of entry in
these unique water environments. Wave
action pools typically provide a large
area of zero grade entry, where everyone
enters the water. Providing an accessible
means of entry along the high walls
could be very dangerous. Leisure rivers
are constructed to provide a safe area
where staff can assist individuals into
the current at one location to control
access to and from the moving water.

Response. In response to the safety
concerns provided by designers and
operators of these moving water
experiences, only one accessible means
of entry is required in the final rule,
when user access is limited to one area.

Exception 3 Catch Pools

Exception 3 exempts catch pools from
these requirements, provided that an
accessible route connects to the catch
pool edge.

Comment. The proposed rule did not
include any specific requirements for
access to water slides. Comments on the
proposed rule and the draft final rule
supported not requiring access to the
top of water slides.

Response. An exception has been
added to the final rule exempting water
slides from accessibility. See ADAAG
4.1.1 (5) (b) (v). To be consistent with
the water slide exception, the final rule
also exempts the catch pool at the
discharge area of a water slide from
providing an accessible means of entry
or exit from the catch pool, provided
that an accessible route connects to the
catch pool edge.

Section 15.8.3 Wading Pools

This section requires at least one
accessible means of entry into each
wading pool. The means of entry must
be a sloped entry.

Comment. The proposed rule required
the means of entry into wading pools to
be either a sloped entry, transfer wall,
or a transfer system. The proposed rule
also sought comment on the
appropriateness of providing a transfer
wall or other transfer system as a means
of access into a wading pool. Several
commenters expressed concern about
the potential dangers to children that
may use the transfer walls or systems
inappropriately for play or diving.

Response. The final rule limits the
accessible means of entry into a wading
pool to a sloped entry only.
Examination of the different means of
access into wading pools found zero
grade entry to be the most appropriate
and currently most provided means of
entry.

Section 15.8.4 Spas

This section requires at least one
accessible means of entry into spas. The
means of entry must be a pool lift,
transfer wall, or transfer system. An
exception allows for five percent, but
not less than one spa, where spas are
provided in a cluster, to be accessible.
No substantive comment was received
and no changes have been made to this
section in the final rule.

Section 15.8.5 Pool Lifts

This section provides the technical
requirements for pool lifts.

Section 15.8.5.1 Pool Lift Location

This provision requires pool lifts to be
located where the water level does not
exceed 48 inches.

Comment. The proposed rule did not
specify the location of a pool lift.
Commenters with disabilities and
individuals who work in environments
where people with disabilities use pool
lifts expressed concern that pool lifts
may be placed in areas where the water
depth would not permit assistance in
the water if needed. Comments on the
draft final rule supported the
requirement for a pool lift to be located
in a water depth of 48 inches or less
whenever possible. Commenters also
gave examples of when the location of
a pool lift should be allowed in an area
where the water depth is greater than 48
inches.

Response. The final rule requires a
pool lift to be located where the water
level does not exceed 48 inches. Two
exceptions have been added to the final
rule in response to comments received.
Exception 1 permits the use of pool lifts
at any location where the entire pool
has a depth greater than 48 inches.
Exception 2 permits pools with multiple
pool lift locations to provide at least one
where the water depth does not exceed
48 inches.

Section 15.8.5.2 Seat Location

This section requires the centerline of
the seat, when in the raised position, to
be located over the deck and 16 inches
minimum from the edge of the pool.
Additionally, the deck surface between
the centerline of the seat and the pool
edge must not have a slope greater than
1:48.

Comment. The proposed rule required
the centerline of the seat, when in the
raised position, to be located over the
deck and 20 inches minimum from the
pool edge. Comments from lift
manufacturers expressed concern about
the 20 inch minimum distance. They
elaborated on the difficulties associated
with providing a lift that places the user
away from the pivot point of the lift a
distance of 20 inches. Additionally, they
commented that aquatic lifts with the
centerline of the seat at least 20 inches
away from the pool edge may not clear
the footrest over the curbing or pool
edge provided on some pools.

Response. Based on the concerns of
commenters, the distance measured
from the centerline of the lift seat to the
edge of the pool has been reduced from
20 inches to 16 inches minimum. The
location of the seat in relation to the
edge of the pool is especially important
to facilitate safe transfers. The Board is
concerned about locating the seat either
over the water or too close to the deck
edge for safety reasons. This provision
has been modified to address design
limitations and incorporate the
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maximum distance from the pool edge
to ensure safety.

Section 15.8.5.3 Clear Deck Space

This section requires a clear deck
space on the side of the seat opposite
the water and parallel with the seat. The
space is required to be 36 inches wide
minimum and to extend forward 48
inches minimum from a line located 12
inches behind the rear edge of the seat.
The clear space is specified in
relationship to the seat to allow
unobstructed space for either side or
diagonal transfer. Additionally, the clear
deck space must have a slope not greater
than 1:48.

Comment. The proposed rule required
the clear deck space to be a minimum
of 30 inches wide. Commenters
requested additional space to permit
greater flexibility for transfer position
preferences and the varied abilities of
persons requiring the use of a pool lift.
Commenters expressed a preference that
the clear deck space should be required
to provide a level surface from which to
transfer from a mobility device to the lift
seat.

Response. The final rule increases the
clear deck space required on the side of
the seat opposite the water to be a width
of 36 inches minimum and that the clear
deck space provide a surface with a
slope not greater than 1:48. The
additional space will facilitate the
maneuvering that may be needed by a
person using a mobility device
preparing for a transfer to the seat of a
pool lift.

Section 15.8.5.4 Seat Height

This section requires the height of a
lift seat to be designed to allow a stop
at 16 inches minimum to 19 inches
maximum measured from the deck to
the top of the seat surface when the seat
is in the raised (load) position.

Comment. The proposed rule required
the height of the lift seat to be 16 inches
minimum to 18 inches maximum.
Commenters requested a greater range of
seat heights to transfer to or from when
the lift is in the up position. They
suggested a seat height that could
accommodate the needs of users of all
ages and abilities would be more
beneficial.

Response. Information obtained from
the Board sponsored research project
supported the height requirement of a
lift seat while in the upper load position
to be at a height between 16 and 18
inches from the deck surface. In
response to the comments received, the
final rule departs slightly from the
proposed rule, by permitting the lift seat
to make a stop at the 16 to 19 inch
height above the deck surface. The lift

could provide additional stops at
various heights provided that a stop is
provided between 16 and 19 inches
above the surface of the deck.

Section 15.8.5.5 Seat Width

This section requires a lift seat to be
16 inches wide minimum. No
substantive comment was received and
no changes have been made to this
section in the final rule.

Comment. The proposed rule sought
information on the different types of
seats that are available on pool lifts and
whether a specific type should be
required in the final rule. Commenters
did not provide a consensus on either
the type of pool lift seat or the type of
materials preferred by pool lift users.

Response. The final rule does not
specify the type of material or the type
of seat to be provided by a pool lift.
Persons with disabilities involved in the
Board sponsored research project
expressed interest in all types of seats.
An appendix note provides additional
information on pool lift seats.

Section 15.8.5.6 Footrests and
Armrests

This section requires footrests to be
provided and that they move in
conjunction with the seat. Additionally,
this provision requires that, if provided,
the armrest opposite the water be
removable or fold clear of the seat when
the seat is in the raised (load) position.

Comment. The proposed rule
requested information on the
appropriateness of requiring armrests on
pool lifts and on their size and location.
Commenters supported requirements
based on their own personal needs with
no consistent guidance on the location
or size of armrests on a pool lift. One
commenter questioned the
appropriateness of providing a footrest
on a lift for entry into a spa due to the
water depth in some smaller spas.

Response. An exception has been
added that provides that footrests are
not required on pool lifts that provide
an accessible means of entry into a spa.
An appendix note encourages the use of
a footrest in larger spas where possible
and some type of retractable leg support
is recommended for pool lifts used in all
spas.

Section 15.8.5.7 Operation

This section requires that a pool lift
be capable of unassisted operation from
both the deck and water levels. This
section also requires that controls and
operating mechanisms be unobstructed
when a lift is in use and comply with
ADAAG 4.27.4. That section requires
that operating controls not require tight
grasping, pinching, or twisting of the

wrist or more than 5 pounds of pressure
to operate.

Comment. The proposed rule required
that the lift controls and operating
mechanisms may not require
continuous manual pressure for
operation. Commenters with disabilities
supported the requirement of unassisted
operation from both the deck and water
levels. They reported the difficulty in
finding the responsible person when
lifts require assistance, especially in
environments where pools are not
routinely staffed. Commenters
expressed concerns about getting out of
the water, if assistance is required,
especially where the pool is not staffed.
Someone could be stranded in the water
for extended periods of time awaiting
assistance. Commenters suggested that
pool lifts that require continuous
manual pressure give the user greater
control of their descent into the water
and ascent back to the deck. Concern
was expressed by a manufacturer of
pool lifts that providing unassisted
operation encourages individuals to
swim alone and the potential dangers of
causing injury are greatly increased
when using an automatic lift without
assistance.

Response. A large percentage of the
respondents in the Board sponsored
research project noted the importance of
using a lift without assistance. Pool
facility staff also indicated the
importance of a device or design that
could be used without pool staff
assistance. While this provision requires
the lift to be independently operable it
does not preclude assistance from being
provided. The final rule removes the
requirement that pool lifts may not
require continuous manual pressure for
operation.

Comment. A few commenters
expressed safety concerns where pool
lifts are provided in pools that are
unattended.

Response. Pool lifts have been
commercially available for over 20
years. While the Board recognizes that
inappropriate use of pool lifts may
result in accident or injury, the Board is
not aware of any incidents of injury or
accidents involving pool lifts. The
Board is also not aware of any evidence
that shows that pool lifts are any less
safe than other components of a pool
facility, such as other means of pool
entry, when they are used
inappropriately. Manufacturers are also
incorporating features which are
intended to discourage inappropriate
use, such as fold-up seats and covers.

Section 15.8.5.8 Submerged Depth

This section requires that a pool lift
be designed so that the seat will
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submerge to a water depth of 18 inches
minimum. This depth is necessary to
ensure buoyancy for the person on the
lift seat once in the water. No
substantive comment was received and
no changes have been made to this
section for the final rule.

Section 15.8.5.9 Lifting Capacity

This section requires that single
person pool lifts provide a minimum
weight capacity of 300 pounds. Lifts
also must be capable of sustaining a
static load of at least one and a half
times the rated load.

Comment. The proposed rule required
pool lifts to provide a minimum weight
capacity of 300 pounds and be capable
of sustaining a static load of at least
three times the rated load. Several pool
lift manufacturers supported the
minimum weight requirement of 300
pounds. They questioned requiring a
static load of three times the weight
limit. They believed it was too excessive
and would eliminate viable lifts from
being provided. A commenter suggested
that the static load requirement
reference an international standard for
lifts that require a static load of 1.6
times the weight capacity.

Response. The static load requirement
has been reduced to one and a half
times the weight capacity requirement.

Section 15.8.6 Sloped Entries

This section provides technical
requirements for sloped entries
designed to provide access into the
water. Due to the similarities of this
type of entry with ramps used in other
buildings and facilities, existing
ADAAG requirements have been
referenced accordingly.

Section 15.8.6.1

This section requires sloped entries to
comply with ADAAG 4.3 (Accessible
Route), except for slip resistance.

Comment. Commenters questioned
the ability of providing a slip resistant
surface on a sloped entry that is under
water.

Response. The final rule provides an
exception for sloped entries from being
slip resistant.

Section 15.8.6.2 Submerged Depth

This section requires sloped entries to
extend to a depth of 24 to 30 inches
below the stationary water level. This
section also requires that where
landings are required by ADAAG 4.8, at
least one landing must be located
between 24 and 30 inches below the
stationary water level. Since wading
pools are typically less than 24 to 30
inches deep, an exception provides that
sloped entries are only required to

Sloped Entries

extend to the deepest part of a wading
pool. No substantive comment was
received and no changes have been
made to this section in the final rule.

Section 15.8.6.3 Handrails

This section requires handrails that
comply with ADAAG 4.8.5 on both
sides of all sloped entries. The clear
width between handrails must be
between 33 and 38 inches. Exception 1
does not require handrail extensions to
be provided at the bottom of a landing
serving a sloped entry. Exception 2 does
not require the clear width between
handrails where a sloped entry is
provided for wave action pools, leisure
rivers, sand bottom pools, and other
pools where user access is limited to
one area. Exception 3 exempts sloped
entries in wading pools from providing
handrails.

Comment. The proposed rule did not
specifically address handrails in wading
pools. Commenters expressed great
concern about the potential dangers
from children using handrails to play on
or jump into the shallow water or the
risk to other children in the wading
pool.

Response. The Board is concerned
about the potential dangers to children
using handrails inappropriately.
Exception 3 has been added to the final
rule exempting wading pools from
providing handrails.

Section 15.8.7 Transfer Walls

This section provides technical
requirements for transfer walls.

Section 15.8.7.1 Clear Deck Space

This section requires clear deck space
of 60 inches by 60 inches minimum
with a slope not steeper than 1:48 to be
provided at the base of a transfer wall.
Where one grab bar is provided on a
transfer wall, the clear deck space must
be centered on the grab bar. This allows
sufficient space for a transfer on either
side of the grab bar. Where two grab bars
are provided, the clear deck space must
be centered on the clearance between
the grab bars. No substantive comment
was received and no changes have been
made to this section for the final rule.

Section 15.8.7.2 Height

This section requires the height of
transfer walls to be 16 to 19 inches
measured from the deck below. The
height requirement is consistent with
pool lift seat heights and similarly
addresses the needs of some children.
The maximum height above the deck
has been changed to 19 inches to be
consistent with other transfer heights in
ADAAG.

Section 15.8.7.3 Wall Depth and
Length

This section requires the depth of a
transfer wall to be 12 to 16 inches. As
a minimum, the 12 inch depth of the
transfer wall provides adequate space
for a person to comfortably sit on the
surface of the wall. The wall depth is
limited to 16 inches maximum so that
users are not required to traverse the
wall to transfer to the water. The length
of the transfer wall must be 60 inches
minimum and must be centered on the
clear deck space.

Section 15.8.7.4 Surface

This section requires that the surface
of a transfer wall must not be sharp and
must have rounded edges. Commenters
overwhelmingly supported this section
and no changes have been made to this
section for the final rule.

Section 15.8.7.5 Grab Bars

This section requires at least one grab
bar to be provided on a transfer wall.
Grab bars are required to be
perpendicular to the pool wall and
extend the full depth of the wall. The
top of the gripping surface must be 4 to
6 inches above the wall. Where two grab
bars are provided, clearance between
grab bars must be 24 inches minimum.
Where one grab bar is provided,
clearance must be 24 inches minimum
on both sides of the grab bar. Grab bars
must comply with ADAAG 4.26.

Comment. The proposed rule required
the top of the gripping surface to be a
maximum of 4 inches above the wall.
Commenters expressed concern that 4
inches maximum above the wall
surface, after factoring in the diameter of
the grab bar, would not provide
sufficient gripping space for persons
transferring.

Response. The final rule provides a
range from 4 to 6 inches above the wall
to the top of the gripping surface. The
range will provide greater flexibility and
incorporate the diameter of the grab bar
in providing users of all ages and
abilities with an appropriate gripping
surface.

Section 15.8.8 Transfer Systems

This section provides technical
requirements for transfer systems used
as a means of access into the water. A
transfer system consists of a transfer
platform, combined with a series of
transfer steps that descend into the
water. Users must transfer from their
wheelchair or mobility device to the
transfer platform and continue
transferring from step to step.

JA 08219



USCA (Eead%?aﬁt%gz_gjfsotgr@ Vol.D6O7(,:

TS MHE0852 Suprnts)

ay, September 3, 2]0%5911‘{1%252 (E)Hld

Readations © ‘56381

Section 15.8.8.1

This section requires a transfer
platform to be 19 inches deep by 24
inches wide. Transfer platforms must be
provided at the head of each transfer
system. No substantive comment was
received and no changes have been
made to this section for the final rule.

Section 15.8.8.2 Clear Deck Space

This section requires a clear deck
space of 60 by 60 inches minimum with
a slope not steeper than 1:48 at the base
of the transfer platform. A level
unobstructed space at the base of the
transfer platform, centered along the 24
inch side, is necessary to facilitate a
transfer from a wheelchair or mobility
device. No substantive comment was
received and no changes have been
made to this section for the final rule.

Section 15.8.8.3 Height

This section requires the height of
transfer platforms to be 16 to 19 inches
measured from the deck. No substantive
comment was received and no changes
have been made to this section for the
final rule.

Section 15.8.8.4 Transfer Steps

This section requires transfer steps to
be 8 inches maximum in height. It also
requires that transfer steps extend to a
water depth of 18 inches minimum.

Comment. The proposed rule required
transfer steps to be 7 inches maximum
in height. Commenters questioned the
inconsistences between the transfer step
height of 8 inches required on a play
area transfer step (15.6.5.2.2) to that
provided in an aquatic setting.

Response. The final rule has been
changed to require an 8 inch maximum
step height in aquatic settings to be
consistent with the play areas transfer
step (15.6.5.2.2). An appendix note has
been included recommending the height
of the transfer step be minimized
whenever possible.

Section 15.8.8.5 Surface

This section requires that the surface
of a transfer system must not be sharp
and provide rounded edges. Similar to
other transfer surfaces, this is necessary
to reduce the potential for injury. No
substantive comment was received and
no changes have been made to this
section in the final rule.

Section 15.8.8.6 Size

This section requires each transfer
step to have a tread depth of 14 to 17
inches and a minimum tread width of
24 inches.

Comment. The proposed rule required
a range for the transfer step depth from
12 to 17 inches and a tread width of 22

Transfer Platform

inches minimum. Commenters pointed
out the inconsistencies between the size
of the transfer step in the play areas
final rule (15.6.5.2.1) and for swimming
pools.

Response. In an effort to provide
uniformity between the play areas
transfer steps and those located at
swimming pools, the final rule modifies
the transfer step to incorporate a range
of 14 to 17 inches in depth and a
minimum width of 24 inches.

Section 15.8.8.7 Grab Bars

This section requires one grab bar to
be provided on each step and the
transfer platform, or a continuous grab
bar serving each transfer step and the
transfer platform. Where provided on
each step, the top of the gripping surface
must be 4 to 6 inches above each step.
Where a continuous grab bar is
provided, the top of the gripping surface
must be 4 to 6 inches above the step
nosing. Grab bars must comply with
ADAAG 4.26 and be located on at least
one side of the transfer system. The grab
bar located at the transfer platform must
not obstruct transfer.

Comment. As previously discussed in
section 15.8.7.5, the proposed rule
required the top of the gripping surface
to be 4 inches above the wall.
Commenters expressed concern that 4
inches above the wall surface, after
factoring in the diameter of the grab bar,
would not provide sufficient space for
persons transferring.

Response. The final rule requires the
top of the gripping surface to be 4 to 6
inches above the wall. It is believed that
the range will provide greater flexibility
to users of all ages and abilities with an
appropriate gripping surface.

Section 15.8.9 Pool Stairs

This section provides technical
requirements for pool stairs used as a
means of entry and exit to the water.

Section 15.8.9.1 Pool Stairs

This section requires pool stairs to
comply with ADAAG 4.9 (Stairs), except
as modified. ADAAG 4.9 has been
referenced since stairs in pools are used
in a similar manner as stairs elsewhere.
No substantive comment was received
and no changes have been made to this
section in the final rule.

Section 15.8.9.2 Handrails

This section requires the width
between handrails to be 20 to 24 inches.
To reduce the potential for underwater
protrusions, handrail extensions are not
required at the bottom landing serving
a pool stair.

Comment. The proposed rule required
a 22 inch maximum width between

handrails on pool stairs. Commenters
expressed concern that a maximum
distance of 22 inches may be too close
for people that are large in size.
Commenters with mobility impairments
supported the handrail distance of 22
inches for providing the needed support
while entering a pool by stairs.

Response. The final rule increases the
maximum width between handrails to
24 inches. Separating the handrails
more than 24 inches apart would make
them too far apart for a larger class of
people that require the support on pool
stairs.

Section 15.8.10 Water Play
Components

This section requires that where water
play components are provided, the
provisions of 15.6 (Play Areas) and
ADAAG 4.3 apply, except where
modified by this section.

Comment. The proposed rule sought
comment on specific features within
aquatic recreation facilities where it
may be technically infeasible in new
construction to comply with the
proposed requirements in 15.8.
Manufacturers and designers of water
play components expressed concerns
about having to provide ramp access to
elevated play structures in standing
water. Many of these components are at
considerable distances from the top of
the water surface and ramping would be
very challenging and costly.
Commenters with disabilities or
individuals representing individuals
with disabilities expressed a great desire
to have access to these unique water
experiences.

Response. The final rule requires that
where water play components are
provided, they must comply with 15.6
(Play Areas) and ADAAG 4.3, except as
modified or otherwise provided in this
section. The final rule is responsive to
manufacturers and designers by
providing an exception to providing
ramp access, while providing persons
with disabilities the opportunity to
enjoy this unique family oriented water
experience with their family and
friends. Exception 1 exempts accessible
routes, clear floor spaces, and
maneuvering spaces that are submerged
from the requirements for cross slope,
running slope, and surface. Exception 2
permits transfer systems to be used in
lieu of ramps to connect elevated play
components.

Regulatory Process Matters

Executive Order 12866: Regulatory
Planning and Review

This final rule is a significant
regulatory action under Executive Order
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12866 and has been reviewed by the
Office of Management and Budget. The
Board has assessed the benefits and
costs of the rule. The assessment has
been placed in the public docket and is
available for inspection. The assessment
is also available on the Board’s Internet
site (http://www.access-board.gov). The
assessment is summarized below:

Benefits

The benefits of the final rule are not
quantifiable, but are significant and are
consistent with the President’s New
Freedom Initiative. The primary benefit
is the fulfillment of civil rights realized
by individuals with disabilities. There
are 52.5 million Americans with
disabilities. Almost one in five adults
has some type of disability. Among
individuals 15 years old and over, 25
million have difficulty walking or using
stairs. The final guidelines will result in
newly constructed and altered
recreation facilities that are accessible to
individuals with disabilities and will
enable them to participate in a wide
range of recreational opportunities.
Individuals with disabilities can also
realize significant health benefits by
participating in the range of recreational
opportunities made accessible as a
result of the final guidelines.

Costs

For each type of facility addressed by
the final rule, the assessment estimates
the number of existing facilities and
new facilities constructed annually,
identifies the requirements that have
cost impacts for new construction and
alterations, estimates the unit costs per
facility, and calculates the total annual
compliance costs. The number of small
entities is reported as a percentage of
the facilities. To estimate cost impacts,
the assessment relies on assumptions
where sufficient data is not available.
The assumptions are based on
interviews with professionals in the
affected industries and are disclosed in
the assessment. The assumptions cannot
be validated and may not reflect the real
world. The assumptions may result in
under or overestimating the impacts of
the final rule. The relevant data for each
facility type is presented below.

Amusement Rides

Existing Facilities: 377 amusement
parks.

New Construction: 4 new amusement
parks per year.

Small Entities: 81 percent of
amusement parks.

New Amusement Rides: 343 new rides
per year; 68 will be platform type rides
with stepped entrances.

New Construction Impacts: New
platform type rides with stepped
entrances will need a ramp ($4,000 to
$6,700 unit cost) or a platform lift
($12,000 to $15,000 unit cost) to provide
an accessible route to the load and
unload area; and additional space
($1,175 unit cost) in the load and
unload area to provide wheelchair
turning space and wheelchair storage
space if a ride seat designed for transfer
or transfer device is provided. For
purposes of estimating the costs of
providing access to new rides, the
assessment assumes that a transfer
device ($5,000 unit cost) would be
provided for all new rides. New rides
will need a sign ($100 unit cost) at the
entrance of the queue or waiting line
indicating the type of access provided
(e.g., wheelchair access or transfer
access).

Alterations Impacts: Minimal.

Total Annual Compliance Costs: $2.5
million.

Boating Facilities

Existing Facilities: 12,000 marinas; no
data on boat launch ramps.

New Construction: 240 new marinas
per year.

Alterations: 600 existing marinas per
year.

Small Entities: 99 percent of marinas.

New Construction Impacts: Gangways
that are part of an accessible route will
need to provide a 1:12 maximum slope
or a gangway at least 80 feet long. The
unit cost will be site specific. The
assessment assumes unit costs will
range from $15,000 to $35,000 where
the maximum vertical level change is
more than 2.5 feet, but less than 10 feet;
and $33,000 to $45,000 where the
maximum vertical level change is more
than 10 feet. The impacts on new
accessible boat slips and new accessible
boarding piers at new boat launch
ramps will be minimal.

Alterations Impacts: Alterations to
existing boat slips are a primary
function area and may trigger provision
of an accessible route, unless the
additional cost is disproportionate to
the overall costs of the alterations or
compliance is technically infeasible.
The impacts on altered boat slips will be
minimal.

Total Annual Compliance Costs:
$10.8 million to $18.0 million.

Fishing Piers and Platforms

Existing Facilities: No data.

New Construction: No data.

Small Entities: No data.

New Construction Impacts: Minimal.

Alterations Impacts: Minimal.

Total Annual Compliance Costs:
Minimal

Golf Courses

Existing Facilities: 17,108 golf
courses.

New Construction: 377 to 524 new
golf courses per year.

Small Entities: 99 percent of golf
courses.

New Construction Impacts: Minimal.

Alterations Impacts: Minimal.

Total Annual Compliance Costs:
Minimal.

Miniature Golf Courses

Existing Facilities: 7,500 to 10,000
miniature golf courses.

New Construction: 150 new custom
design and 170 new modular miniature
golf courses per year.

Small Entities: 100 percent of
miniature golf courses.

New Construction Impacts: The
assessment discusses potential impacts
on new custom design courses (low
profile courses, challenge courses, and
adventure style courses) and new
modular courses (indoor courses and
outdoor courses). The impacts on new
custom design low profile courses will
be minimal. For purposes of estimating
the costs for making at least 50 percent
of the holes on the other custom design
courses accessible, the assessment
assumes a 10 percent increase in
construction costs for new challenge
type courses, and a 25 percent increase
for new adventure style courses. New
indoor modular courses may need to
lease additional space to provide an
accessible route for at least 50 percent
of the holes, and new outdoor modular
courses that are not recessed in the
ground will have to provide an
accessible route for at least 50 percent
of the holes. The assessment assumes
the additional cost for new modular
courses will $5,000 per course.

Alterations Impacts: Minimal.

Total Annual Compliance Costs: $5.4
million.

Exercise Equipment, Bowling Lanes,
and Shooting Facilities

Existing Facilities: 17,531 physical
fitness facilities; 5,500 bowling centers;
and 10,000 shooting facilities. No data
on other facilities that provide exercise
equipment.

New Construction: 800 to 1,000 new
physical fitness facilities; 25 new
bowling centers; and 100 new shooting
facilities per year.

Small Entities: 99 percent of physical
fitness facilities; and 100 percent of
bowling centers and shooting facilities.

New Construction Impacts: Minimal.

Alterations Impacts: Minimal.

Total Annual Compliance Costs:
Minimal.
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Swimming Pools, Wading Pools, and
Spas

Existing Facilities: 124,577 pools; no
data on spas.

New Construction: 1,245 new pools
per year; 565 new spas per year. The
assessment assumes 715 new pools per
year have less than 300 linear feet of
pool wall and will need at least one
means of accessible entry into the pool.

Small Entities: Ranges from 15
percent for private hospitals to 100
percent for camps and recreational
vehicle parks.

New Construction Impacts: For new
pools with less than 300 linear feet of
pool wall, the assessment assumes that
a pool lift will be provided ($4,000 unit
cost). For pools with 300 linear feet or
more of pool wall, the assessment
assumes 250 of these new pools per year
will provide an accessible means of
entry in the absence of the final rule and
will add a pool lift ($4,000 unit cost).
The assessment assumes the other new
pools with 300 linear feet or more of
pool wall will provide a pool lift ($4,000
unit cost) and pool stairs ($2,500 unit
cost). The impacts on wading pools will
be minimal. The assessment assumes
new spas will provide a pool lift ($4,000
unit cost).

Alterations Impacts: Minimal.

Total Annual Compliance Costs: $8.0
million.

Regulatory Flexibility Act

The final regulatory flexibility
analysis has been performed in
conjunction with the assessment of the
benefits and costs of the final rule
required by Executive Order 12866 and
the preparation of the preamble for the
final rule. The analysis is summarized
below.

Need for and Objectives of Guidelines

The Access Board is required to issue
accessibility guidelines under the
Americans with Disabilities Act (ADA)
to ensure that new construction and
alterations of facilities covered by the
law are readily accessible to and usable
by individuals with disabilities.
Recreation facilities are among the
facilities covered by the ADA.
Recreation facilities have unique
features that are not adequately
addressed by the Americans with
Disabilities Act Accessibility Guidelines
(ADAAG). The final rule will amend
ADAAG to provide supplemental
guidelines for making recreation
facilities accessible.

Significant Issues Raised During Public
Comment Period

The significant comments raised
during the public comment period are

summarized in the preamble to the final
rule, along with the Access Board’s
assessment of the comments and the
reason for selecting the alternative
adopted in the final rule. The
alternatives considered in the proposed
rule and the final rule, and changes
made from the proposed rule for each
type of recreation facility are presented
in the assessment of the benefits and
costs of the final rule required by
Executive Order 12866.

Numbers of Small Entities Affected by
Final Rule

The numbers of small entities affected
by the final rule are reported under the
summary of the assessment of the
benefits and costs of the final rule
required by Executive Order 12866.

Reporting and Recordkeeping
Requirements

There are no reporting and
recordkeeping requirements.

Steps Taken To Minimize Significant
Economic Impact on Small Entities

The Access Board has taken steps to
minimize the significant economic
impact on small entities for each of the
different types of recreation facilities
addressed in the final rule. These steps
are listed below.

» Amusement Rides—The final rule
allows designers and operators of new
amusement rides the choice of
providing at least one wheelchair space,
or an amusement ride seat designed for
transfer, or a transfer device. The final
rule limits application of the guidelines
to existing rides that are altered. The
final rule also allows designers and
operators greater flexibility in applying
ADAAG to amusement rides.

* Boating Facilities—The final rule
permits gangways that are part of an
accessible route to exceed the 1:12
maximum slope requirement for ramps
where the total length of the gangways
is at least 80 feet (30 feet for smaller
facilities with fewer than 25 boat slips).
The final rule reduces the number of
boat slips required to be accessible in
new construction, and modifies the
requirements for accessible boat slips in
alterations so no more than one boat slip
is lost. The final rule also allows
designers and operators greater
flexibility in applying ADAAG to
boating facilities.

* Fishing Piers and Platforms—The
final rule permits gangways that are part
of an accessible route to exceed the
maximum 1:12 requirement for ramps
where the total length of the gangways
is at least 30 feet. The final rule also
exempts guards that comply with
certain sections of the International

Building Code from the maximum 34
inch height requirement.

* Golf Courses—The final rule
permits a golf car passage to be provided
on golf courses and driving ranges,
instead of an accessible route.

» Miniature Golf Courses—The final
rule requires at least 50 percent of holes
on miniature golf courses to be
accessible, and permits one break in the
sequence of accessible holes provided
the last hole in the sequence is the last
hole on the course. The final rule also
allows designers and operators greater
flexibility in applying ADAAG to
miniature golf courses.

» Swimming Pools, Wading Pools,
and Spas—The final rule permits small
pools with less than 300 linear feet of
pool wall to provide at least one means
of access into the water, and permits
water play components to use transfer
systems to connect elevated water play
components.

Technical Assistance

The Access Board will provide
technical assistance materials to help
small entities understand the
accessibility guidelines for recreation
facilities. The Access Board also
operates a toll-free technical assistance
service to answer questions from the
public about the guidelines.

Executive Order 13132: Federalism

The final rule adheres to the
fundamental federalism principles and
policy making criteria in Executive
Order 13132. The final rule implements
Federal civil rights legislation that was
enacted pursuant to the Congress’
authority to enforce the fourteenth
amendment and to regulate commerce.
Ensuring the civil rights of groups who
have experienced irrational
discrimination has long been recognized
as a national issue and a proper function
of the Federal government. The ADA
was enacted ‘‘to provide a clear and
comprehensive national mandate for the
elimination of discrimination against
individuals with disabilities * * * and
to ensure that the Federal government
plays a central role in enforcing the
standards established in this chapter on
behalf of individuals with disabilities.”
42 U.S.C. 12101(b)(1) and (3). The ADA
recognizes the authority of State and
local governments to enact and enforce
laws that “provide greater or equal
protection for the rights of individuals
with disabilities than are afforded by
this chapter.” 42 U.S.C. 12201(b). The
final rule establishes minimum
guidelines. States and local
governments can adopt accessibility
standards that provide individuals with
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disabilities equal or greater access to
recreation facilities.

The Access Board has consulted with
State and local governments throughout
the rulemaking process. The National
Recreation and Park Association, States
Organization for Boating Access, New
Jersey Department of Community
Affairs, San Francisco Department of
Public Works, and the Hawaii Disability
and Communication Access Board
represented the interests of State and
local governments on the Recreation
Access Advisory Committee. State and
local governments participated in the
public hearings and information
meetings held on the NPRM and the
draft final rule, and submitted more
than 70 comments. Most of the
comments were centered on boating
facilities. The California Department of
Boating and Waterways, Oregon State
Marine Board, and Michigan
Department of Natural Resources were
actively involved in providing
information and alternative proposals

for consideration during the rulemaking.

Approximately 30 other State and local
governments joined in supporting the

various proposals submitted by those
States.

Unfunded Mandates Reform Act

The Unfunded Mandates Reform Act
does not apply to proposed or final rules
that enforce constitutional rights of
individuals or enforce any statutory
rights that prohibit discrimination on
the basis of race, color, sex, national
origin, age, handicap, or disability.
Since the final rule is issued under the
authority of the Americans with
Disabilities Act, an assessment of the
rule’s effects on State, local, and tribal
governments, and the private sector is
not required by the Unfunded Mandates
Reform Act.

List of Subjects in 36 CFR Part 1191
Buildings and facilities, Civil rights,

Incorporation by reference, Individuals
with disabilities, Transportation.

Thurman M. Davis, Sr.,
Chair, Architectural and Transportation
Barriers Compliance Board.

For the reasons stated in the
preamble, part 1191 of title 36 of the
Code of Federal Regulations is amended
as follows:

PART 1191—AMERICANS WITH
DISABILITIES ACT (ADA)
ACCESSIBILITY GUIDELINES FOR
BUILDINGS AND FACILITIES

1. The authority citation for 36 CFR
Part 1191 continues to read as follows:

Authority: 42 U.S.C. 12204.

2. Appendix A to Part 1191 is
amended as follows:

a. By revising the title page and pages
i,ii, 1A, 2, 3, 4, 4A, 5 through 11, 58A,
and 76 through 81 as set forth below.

b. By removing the blank page
following the title page.

c. By adding pages 4B, 11A, 58B, and
82 through 96 as set forth below.

d. In the appendix to Appendix A by
revising pages A1, A1A, A16, and A22
through A25 and adding pages A1B,
A16A, and A26 through A32 as set forth
below.

The additions and revisions read as
follows:

Appendix A to Part 1191—Americans
With Disabilities Act (ADA)
Accessibility Guidelines for Buildings
and Facilities

BILLING CODE 8150-01-P
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Americans with Disabilities Act (ADA)

Accessibility Guidelines
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U.S. Architectural and Transportation Barriers
Compliance Board (Access Board)
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(202) 272-0080
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2.3 Incorporation by Reference.

2.3.1 General. The publications listed in 2.3.2
are incorporated by reference in this document.
The Director of the Federal Register has approved
these materials for incorporation by reference in
accordance with 5 U.S.C. 552(a) and 1 CFR part
51. Copies of the referenced publications may be
inspected at the Architectural and Transportation
Barriers Compliance Board, 1331 F Street, NW,,
Suite 1000, Washington, DC; at the Department of
Justice, Civil Rights Division, Disability Rights
Section, 1425 New York Avenue, NW., Washington,
DC; or at the Office of the Federal Register, 800
North Capitol Street, NW., Suite 700, Washington,
DC.

2.3.2 Referenced Publications. The specific
edition of the publications listed below are
referenced in this document. Where differences
occur between this document and the referenced
publications, this document applies.

2.3.2.1 American Society for Testing and
Materials (ASTM) Standards. Copies of the
referenced publications may be obtained from the
American Society for Testing and Materials, 100
Bar Harbor Drive, West Conshohocken,
Pennsylvania 19428 (http://www.astm.org).

ASTM F 1292-99 Standard Specification for
Impact Attenuation of Surface Systems Under and
Around Playground Equipment (see 15.6.7.2
Ground Surfaces, Use Zones).

ASTM F 1487-98 Standard Consumer Safety
Performance Specification for Playground
Equipment for Public Use (see 3.5 Definitions,
Use Zone).

ASTM F 1951-99 Standard Specification for
Determination of Accessibility of Surface Systems
Under and Around Playground Equipment (see
15.6.7.1 Ground Surfaces, Accessibility).

2.3.2.2 International Code Council (ICC)
Codes. Copies of the referenced publications may
be obtained from the International Code Council,
5203 Leesburg Pike, Suite 600, Falls Church, VA
22041-3401 (http://www.intlcode.org).

International Building Code 2000 (see 15.3.3.2

Height).

1A
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3. | MISCELLANEOUS
INSTRUCTIONS AND
DEFINITIONS.

3.1 Graphic Conventions. Graphic conventions
are shown in Table 1. Dimensions that are not
marked minimum or maximum are absolute,
unless otherwise indicated in the text or captions.

3.2 Dimensional Tolerances. All dimensions are
subject to conventional building industry
tolerances for field conditions.

3.3 Notes. The text of these guidelines does not
contain notes or footnotes. Additional
information, explanations, and advisory materials
are located in the Appendix.

3.4 General Terminology.

comply with. Meet one or more specifications of
these guidelines.

if, if ... then. Denotes a specification that applies
only when the conditions described are present.

may. Denotes an option or alternitive.

shall. Denotes a mandatory specification or
requirement.

should. Denotes an advisory specification or
recommendation.

3.5 Definitions.

Access Aisle. An accessible pedestrian space
between elements, such as parking spaces,
seating, and desks, that provides clearances
appropriate for use of the elements.

Accessible. Describes a site, building, facility, or
portion thereof that complies with these
guidelines.

Accessible Element. An element specified by
these guidelines (for example, telephone, controls,
and the like).

Accessible Route. A continuous unobstructed
path connecting all accessible elements and
spaces of a building or facility. Interior accessible
routes may include corridors, floors, ramps,
elevators, lifts, and clear floor space at fixtures.
Exterior accessible routes may include parking
access aisles, curb ramps, crosswalks at vehicular
ways, walks, ramps, and lifts.

Accessible Space. Space that complies with
these guidelines.

Adaptability. The ability of certain building
spaces and elements, such as kitchen counters,
sinks, and grab bars, to be added or altered so as
to accommodate the needs of individuals with or
without disabilities or to accommodate the needs
of persons with different types or degrees of
disability.

Addition. An expansion, extension, or increase in
the gross floor area of a building or facility.

Administrative Authority. A governmental
agency that adopts or enforces regulations and
guidelines for the design, construction, or
alteration of buildings and facilities.

Alteration. An alferation is a change to a building]
or facility that affects or could affect the usability
of the building or facility or part thereof.
Alterations include, but are not limited to,
remodeling, renovation, rehabilitation,
reconstruction, historic restoration, resurfacing off
circulation paths or vehicular ways, changes or
rearrangement of the structural parts or elements,
and changes or rearrangement in the plan
configuration of walls and full-height partitions.
Normal maintenance, reroofing, painting or
wallpapering, or changes to mechanical and
electrical systems are not alterations unless they
affect the usability of the building or facility.

Amusement Attraction. Any facility, or portion
of a facility, located within an amusement park or
theme park which provides amusement without
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the use of an amusement device. Examples
include, but are not limited to, fun houses,
barrels, and other attractions without seats.

Amusement Ride. A system that moves persons
through a fixed course within a defined area for
the purpose of amusement.

Amusement Ride Seat. A seat that is built-in or
mechanically fastened to an amusement ride
intended to be occupied by one or more
passengers.

Area of Rescue Assistance. An area, which has
direct access to an exit, where people who are
unable to use stairs may remain temporarily in
safety to await further instructions or assistance
during emergency evacuation.

Area of Sport Activity. 7hat portion of a room or
space where the play or practice of a sport occurs.

Assembly Area. A room or space accommodating
a group of individuals for recreational,
educational, political, social, civic, or amusement
purposes, or for the consumption of food and
drink.

Automatic Door. A door equipped with a power-
operated mechanism and controls that open and
close the door automatically upon receipt of a
momentary actuating signal. The switch that
begins the automatic cycle may be a photoelectric
device, floor mat, or manual switch (see power-
assisted door).

Boarding Pier. A portion of a pier where a boat is
temporarily secured for the purpose of embarking
or disembarking

Boat Launch Ramp. A sloped surface designed
for launching and retrieving trailered boats and
other water craft to and from a body of water.

Boat Slip. 7That portion of a pier, main pier, finger
Dpiler; or float where a boat is moored for the
purpose of berthing, embarking, or disembarking.

Building. Any structure used and intended for
supporting or sheltering any use or occupancy.

Catch Pool. A pool or designated section of a
pool used as a terminus for water slide flumes.

Circulation Path. An exterior or interior way of
passage from one place to another for
pedestrians, including, but not limited to, walks,
hallways, courtyards, stairways, and stair
landings.

Clear. Unobstructed.

Clear Floor Space. 7he minimum unobstructed
floor or ground space required to accommodate a
single, stationary wheelchair and occupant.

Closed Circuit Telephone. A felephone with
dedicated line(s) such as a house phone, courtesy
phone or phone that must be used to gain
entrance to a facility.

Common Use. Refers to those interior and
exterior rooms, spaces, or elements that are made
available for the use of a restricted group of
people (for example, occupants of a homeless
shelter, the occupants of an office building, or the
guests of such occupants).

Cross Slope. The slope that is perpendicular to
the direction of travel (see running slope).

Curb Ramp. A short ramp cutting through a curb
or built up to it.

Detectable Warning. A standardized surface
feature built in or applied to walking surfaces or
other elements to warn visually impaired people
of hazards on a circulation path.

Egress, Means of. A continous and unobstructed
way of exit travel from any point in a building or
facility to a public way. A means of egress
comprises vertical and horizontal travel and may
Include intervening room spaces, doorways,
hallways, corridors, passageways, balconies,
ramps, stairs, enclosures, lobbies, horizontal
exits, courts and yards. An accessible means of
egress is one that complies with these guidelines
and does not include stairs, steps, or escalators.
Areas of rescue assistance or evacuation elevators
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may be included as part of accessible means of
€gress.

Element. An architectural or mechanical
component of a building, facility;, space, or site,
e.g., telephone, curb ramp, door, drinking
fountain, seating, or water closet.

Elevated Play Component. A play component
that is approached above or below grade and that

Is part of a composite play structure consisting of
two or more play components attached or
functionally linked to create an integrated unit
providing more than one play activity.

Entrance. Any access point to a building or
portion of a building or facility used for the
purpose of entering. An entrance includes the
approach walk, the vertical access leading to the
entrance platform, the entrance platform itself,
vestibules if provided, the entry door(s) or gate(s)
and the hardware of the entry door(s) or gate(s).

Facility. A/l or any portion of buildings,
structures, site improvements, complexes,
equipment, roads, walks, passageways, parking
lots, or other real or personal property located on
a site.

Gangway. A variable-sloped pedestrian walkway
that links a fixed structure or land with a floating
structure. Gangways which connect to vessels are
not included.

Golf Car Passage. A continuous passage on
which a motorized golf car can operate.

Ground Floor. Any occupiable floor less than one
story above or below grade with direct access to
grade. A building or facility always has at least
one ground floor and may have more than one
ground floor as where a split level entrance has
been provided or where a building is built into a
hillside.

Ground Level Play Component. A play
component that is approached and exited at the
ground level.

Mezzanine or Mezzanine Floor. 7That portion of
a story which is an intermediate floor level placed
within the story and having occupiable space
above and below its floor.

Marked Crossing. A crosswalk or other identified
path intended for pedestrian use in crossing a
vehicular way.

Multifamily Dwelling. Any building containing
more than two dwelling units.

Occupiable. A room or enclosed space designed
for human occupancy in which individuals
congregate for amusement, educational or similar
purposes, or in which occupants are engaged at
labor, and which is equipped with means of
egress, light, and ventilation.

Operable Part. A part of a piece of equipment or
appliance used to insert or withdraw objects, or to
activate, deactivate, or adjust the equipment or
appliance (for example, coin slot, push button,
handle).

Path of Travel. (Reserved).

Play Area. A portion of a site containing play
components designed and constructed for
children.

Play Component. An element intended to
generate specific opportunities for play,
socialization, or learning. Play components may
be manufactured or natural, and may be stand
alone or part of a composite play structure.

Power-assisted Door. A door used for human
passage with a mechanism that helps to open the
door, or relieves the opening resistance of a door,
upon the activation of a switch or a continued
force applied to the door itself.

Private Facility. A place of public
accommodation or a commercial facility subject
to title Il of the ADA and 28 CFR part 36 or a
transportation facility subject to title III of the ADA
and 49 CFR 37.45.
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Public Facility. A facility or portion of a facility
constructed by, on behalf of, or for the use of a
public entity subject to title II of the ADA and 28
CFR part 35 or to title II of the ADA and 49 CFR
37.41 or 37.43.

Public Use. Describes interior or exterior rooms
or spaces that are made available to the general
public. Public use may be provided at a building
or facility that is privately or publicly owned.

Ramp. A walking surface which has a running
slope greater than 1:20.

Running Slope. The slope that is parallel to the
direction of travel (see cross slope).

Service Entrance. An entrance intended
primarily for delivery of goods or services.

Signage. Displayed verbal, symbolic, factile, and
pictorial information.

Site. A parcel of land bounded by a property line
or a designated portion of a public right-of-way.

Site Improvement. Landscaping, paving for
pedestrian and vehicular ways, outdoor lighting,
recreational facilities, and the like, added to a site.

Sleeping Accommodations. Rooms in which
people sleep; for example, dormitory and hotel or

motel guest rooms or suites.

Soft Contained Play Structure. A play structure
made up of one or more components where the

user enters a fully enclosed play environment that
utilizes pliable materials (e.g., plastic, netting,
fabric).

Space. A definable area, e.g., room, toilet room,
hall, assembly area, entrance, storage room,
alcove, courtyard, or lobby:.

Story. That portion of a building included
between the upper surface of a floor and upper
surface of the floor or roof next above. If such
portion of a building does not include occupiable
space, it is not considered a story for purposes of
these guidelines. There may be more than one

floor level within a story as in the case of a
mezzanine or mezzanines.

Structural Frame. The structural frame shall be
considered to be the columns and the girders,
beams, trusses and spandrels having direct
connections to the columns and all other
members which are essential to the stability of the
building as a whole.

TDD. (Telecommunication Devices for the Deaf).
See text telephone.

TTY (Tele-Typewriter). See fext telephone.

Tactile. Describes an object that can be perceived
using the sense of touch.

Technically Infeasible. See 4.1.6(1)(j)
EXCEPTION.

Teeing Ground. /n golf, the starting place for the
hole to be played.

Text Telephone (TTY). Machinery or equipment
that employs interactive text based

communications through the transmission of
coded signals accross the standard telephone
network. Text telephones can include, for
example, devices known as TDDs
(telecommunication display devices or
telecommunication devices for deaf persons) or
computers with special modems. Text telephones
are also called TTYs, an abbreviation for tele-
lypewriter.

Transient Lodging.* A building, facility, or
portion thereof, excluding inpatient medical care
facilities and residential facilities, that contains
sleeping accommodations. Transient lodging may
include, but is not limited fo, resorts, group
homes, hotels, motels, and dormitories.

Transfer Device. Equipment designed to
facilitate the transfer of a person from a
wheelchair or other mobility device to and from
an amusement ride seat.

Transition Plate. A sloping pedestrian walking
surface located at the end(s) of a gangway.

4A
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Use Zone. The ground level area beneath and
Immediately adjacent to a play structure or
equipment that is designated by ASTM F 1487
Standard Consumer Safety Performance
Specification for Playground Equipment for Public
Use (incorporated by reference, see 2.3.2) for
unrestricted circulation around the equipment
and on whose surface it is predicted that a user
would land when falling from or exiting the
equipment.

Vehicular Way. A route intended for vehicular
traffic, such as a street, driveway, or parking lot.

Walk. An exterior pathway with a prepared
surface intended for pedestrian use, including
general pedestrian areas such as plazas and
courts.

4B
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4.0 Accessible Elements and Spaces: Scope and Technical Requirements

Note: Sections 4.1.1 through 4.1.7 are different
from ANSI A117.1 in their entirety and are
printed in standard type (ANSI A117.1 does not

include scoping provisions).

4. | ACCESSIBLE ELEMENTS
AND SPACES: SCOPE AND
TECHNICAL
REQUIREMENTS.

4.1 Minimum Requirements
4.1.1* Application.

(1) General. All areas of newly designed or
newly constructed buildings and facilities and
altered portions of existing buildings and facilities
shall comply with section 4, unless otherwise
provided in this section or as modified in a special
application section.

(2) Application Based on Building Use. Special
application sections provide additional
requirements based on building use. When a
building or facility contains more than one use
covered by a special application section, each
portion shall comply with the requirements for
that use.

(3)* Areas Used Only by Employees as Work
Areas. Areas that are used only as work areas
shall be designed and constructed so that
individuals with disabilities can approach, enter,
and exit the areas. These guidelines do not
require that any areas used only as work areas be
constructed to permit maneuvering within the
work area or be constructed or equipped (i.e.,
with racks or shelves) to be accessible.

(4) Temporary Structures. These guidelines
cover temporary buildings or facilities as well as
permanent facilities. Temporary buildings and
facilities are not of permanent construction but
are extensively used or are essential for public use
for a period of time. Examples of temporary
buildings or facilities covered by these guidelines
include, but are not limited to: reviewing stands,
temporary classrooms, bleacher areas, exhibit

areas, temporary banking facilities, temporary
health screening services, or temporary safe
pedestrian passageways around a construction
site. Structures, sites and equipment directly
associated with the actual processes of
construction, such as scaffolding, bridging,
materials hoists, or construction trailers are not
included.

(5) General Exceptions.

(a) In new construction, a person or entity is
not required to meet fully the requirements of
these guidelines where that person or entity can
demonstrate that it is structurally impracticable
to do so. Full compliance will be considered
structurally impracticable only in those rare
circumstances when the unique
characteristics of terrain prevent the
incorporation of accessibility features. If full
compliance with the requirements of these
guidelines is structurally impracticable, a person
or entity shall comply with the requirements to
the extent it is not structurally impracticable. Any
portion of the building or facility which can be
made accessible shall comply to the extent that it
is not structurally impracticable.

(b) Accessibility is not required to or in:

(i) raised areas used primarily for
purposes of security or life or fire safety,
including, but not limited to, observation or
lookout galleries, prison guard towers, fire
towers, or fixed life guard stands;

(ii) non-occupiable spaces accessed only
by ladders, catwalks, crawl spaces, very narrow
passageways, tunnels, or freight (non-passenger)
elevators, and frequented only by service
personnel for maintenance, repair, or occasional
monitoring of equipment; such spaces may
include, but are not limited to, elevator pits,
elevator penthouses, piping or equipment
catwalks, water or sewage treatment pump rooms
andstations, electricsubstationsand transformer
vaults, and highway and tunnel utility facilities;

(iii) single occupant structures accessed
only by a passageway that is below grade or that is

5
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elevated above standard curb height, including,
but not limited to, toll booths accessed from
underground tunnels;

(iv) raised structures used solely for
refereeing, judging, or scoring a sport;

(v) water slides;

(vi) animal containment areas that are
not for public use; or

(vii) raised boxing or wrestling rings.

4.1.2 Accessible Sites and Exterior Facilities:
New Construction. An accessible site shall meet
the following minimum requirements:

(1) At least one accessible route complying with
4.3 shall be provided within the boundary of the
site from public transportation stops, accessible
parking spaces, passenger loading zones if
provided, and public streets or sidewalks, to an
accessible building entrance.

(2) (a) At least one accessible route complying
with 4.3 shall connect accessible buildings,
accessible facilities, accessible elements, and
accessible spaces that are on the same site.

(b)* Court Sports: An accessible route
complying with 4.3 shall directly connect both
sides of the court in court sports.

(3) All objects that protrude from surfaces or
posts into circulation paths shall comply with 4.4.

EXCEPTION: The requirements of 4.4 shall not
apply within an area of sport activity.

(4) Ground surfaces along accessible routes
and in accessible spaces shall comply with 4.5.

EXCEPTION 1*: The requirements of 4.5 shall not
apply within an area of sport activity.

EXCEPTION 2*: Animal containment areas
designed and constructed for public use shall not
be required to provide stable, firm, and slip
resistant ground and floor surfaces and shall not
be required to comply with 4.5.2.

(5) (a) If parking spaces are provided for self-
parking by employees or visitors, or both, then
accessible spaces complying with 4.6 shall be
provided in each such parking area in
conformance with the table below. Spaces
required by the table need not be provided in the
particular lot. They may be provided in a different
location if equivalent or greater accessibility, in
terms of distance from an accessible entrance,
cost and convenience is ensured.

REQUIRED MINIMUM
NUMBER OF
ACCESSIBLE SPACES

TOTAL PARKING
IN LOT

1to 25
26 to 50
51 to 75
76 to 100

101 to 150
151 to 200
201 to 300
301 to 400
401 to 500
501 to 1000
1001 and over

©ONO U WN -

2 percent of total
20 plus 1 for each 100 over
1000

Except as provided in (b), access aisles
adjacent to accessible spaces shall be 60 in (1525
mm) wide minimum.

(b) One in every eight accessible spaces, but
not less than one, shall be served by an access
aisle 96 in (2440 mm) wide minimum and shall
be designated "van accessible" as required by
4.6.4. The vertical clearance at such spaces shall
comply with 4.6.5. All such spaces may be
grouped on one level of a parking structure.

EXCEPTION: Provision of all required parking
spaces in conformance with "Universal Parking
Design" (see appendix A4.6.3) is permitted.

(c) If passenger loading zones are provided,
then at least one passenger loading zone shall
comply with 4.6.6.

(d) At facilities providing medical care and
other services for persons with mobility

6
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impairments, parking spaces complying with 4.6
shall be provided in accordance with 4.1.2(5)(a)
except as follows:

(i) Outpatient units and facilities: 10
percent of the total number of parking spaces
provided serving each such outpatient unit or
facility;

(ii) Units and facilities that specialize in
treatment or services for persons with mobility
impairments: 20 percent of the total number of
parking spaces provided serving each such unit or
facility.

(e)* Valet parking: Valet parking facilities
shall provide a passenger loading zone complying
with 4.6.6 located on an accessible route to the
entrance of the facility. Paragraphs 5(a), 5(b), and
5(d) of this section do not apply to valet parking
facilities.

(6) If toilet facilities are provided on a site, then
each such public or common use toilet facility
shall comply with 4.22. If bathing facilities are
provided on a site, then each such public or
common use bathing facility shall comply with
4.23.

For single user portable toilet or bathing units
clustered at a single location, at least five percent
but no less than one toilet unit or bathing unit
complying with 4.22 or 4.23 shall be installed at
each cluster whenever typical inaccessible units
are provided. Accessible units shall be identified
by the International Symbol of Accessibility.

EXCEPTION: Portable toilet units at construction
sites used exclusively by construction personnel
are not required to comply with 4.1.2(6).

(7) Building Signage. Signs which designate
permanent rooms and spaces shall comply with
4.30.1, 4.30.4, 4.30.5 and 4.30.6. Other signs
which provide direction to, or information about,
functional spaces of the building shall comply
with 4.30.1, 4.30.2, 4.30.3, and 4.30.5. Elements
and spaces of accessible facilities which shall be
identified by the International Symbol of

Accessibility and which shall comply with 4.30.7
are:

(a) Parking spaces designated as reserved
for individuals with disabilities;

(b) Accessible passenger loading zones;

(c) Accessible entrances when not all are
accessible (inaccessible entrances shall have
directional signage to indicate the route to the
nearest accessible entrance);

(d) Accessible toilet and bathing facilities
when not all are accessible.

4.1.3 Accessible Buildings: New Construction.
Accessible buildings and facilities shall meet the
following minimum requirements:

(1) (a) At least one accessible route complying
with 4.3 shall connect accessible building or
facility entrances with all accessible spaces and
elements within the building or facility.

(b)* Court Sports: An accessible route
complying with 4.3 shall directly connect both
sides of the court in court sports.

(2) All objects that overhang or protrude into
circulation paths shall comply with 4.4.

EXCEPTION: The requirements of 4.4 shall not
apply within an area of sport activity.

(3) Ground and floor surfaces along accessible
routes and in accessible rooms and spaces shall
comply with 4.5.

EXCEPTION 1*: The requirements of 4.5 shall not
apply within an area of sport activity.

EXCEPTION 2*: Animal containment areas
designed and constructed for public use shall not
be required to provide stable, firm, and slip
resistant ground and floor surfaces and shall not
be required to comply with 4.5.2.

(4) Interior and exterior stairs connecting levels
that are not connected by an elevator, ramp, or
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other accessible means of vertical access shall
comply with 4.9.

(5)* One passenger elevator complying with
4.10 shall serve each level, including mezzanines,
in all multi-story buildings and facilities unless
exempted below. If more than one elevator is
provided, each passenger elevator shall comply
with 4.10.

EXCEPTION 1: Elevators are not required in:

(a) private facilities that are less than
three stories or that have less than 3000 square
feet per story unless the building is a shopping
center, a shopping mall, or the professional office
of a health care provider, or another type of facility
as determined by the Attorney General; or

(b) public facilities that are less than
three stories and that are not open to the general
public if the story above or below the accessible
ground floor houses no more than five persons
and is less than 500 square feet. Examples may
include, but are not limited to, drawbridge towers
and boat traffic towers, lock and dam control
stations, and train dispatching towers.

The elevator exemptions set forth in paragraphs
(a) and (b) do not obviate or limit in any way the
obligation to comply with the other accessibility
requirements established in section 4.1.3. For
example, floors above or below the accessible
ground floor must meet the requirements of this
section except for elevator service. If toilet or
bathing facilities are provided on a level not
served by an elevator, then toilet or bathing
facilities must be provided on the accessible
ground floor. In new construction, if a building or
facility is eligible for exemption but a passenger
elevator is nonetheless planned, that elevator shall
meet the requirements of 4.10 and shall serve
each level in the building, A passenger elevator
that provides service from a garage to only one
level of a building or facility is not required to
serve other levels.

EXCEPTION 2: Elevator pits, elevator penthouses,
mechanical rooms, piping or equipment catwalks
are exempted from this requirement.

EXCEPTION 3: Accessible ramps complying with
4.8 may be used in lieu of an elevator.

EXCEPTION 4: Platform lifts (wheelchair lifts)
complying with 4.11 of this guideline and
applicable State or local codes may be used in lieu
of an elevator only under the following conditions:

(a) To provide an accessible route to a
performing area in an assembly occupancy.

(b) To comply with the wheelchair viewing
position line-of- sight and dispersion
requirements of 4.33.3.

(c) To provide access to incidental
occupiable spaces and rooms which are not open
to the general public and which house no more
than five persons, including but not limited to
equipment control rooms and projection booths.

(d) To provide access where existing site
constraints or other constraints make use of a
ramp or an elevator infeasible.

(e) To provide access to raised judges'
benches, clerks' stations, speakers' platforms,
jury boxes and witness stands or to depressed
areas such as the well of a court.

()* To provide access to player seating
areas serving an area of sport activity.

EXCEPTION 5: Elevators located in air traffic
control towers are not required to serve the cab
and the floor immediately below the cab.

(6) Windows: (Reserved).
(7) Doors:

(a) At each accessible entrance to a building
or facility, at least one door shall comply with
4.13.

(b) Within a building or facility, at least one
door at each accessible space shall comply with
4.13.

(c) Each door that is an element of an
accessible route shall comply with 4.13.

8
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(d) Each door required by 4.3.10, Egress,
shall comply with 4.13.

(8)* The requirements in (a) and (b) below
shall be satisfied independently:

(a)(i) At least 50 percent of all public
entrances (excluding those in (b) below) shall
comply with 4.14. At least one must be a ground
floor entrance. Public entrances are any entrances
that are not loading or service entrances.

(i) Accessible public entrances must be
provided in a number at least equivalent to the
number of exits required by the applicable
building or fire codes. (This paragraph does not
require an increase in the total number of public
entrances planned for a facility.)

(iii) An accessible public entrance must be
provided to each tenancy in a facility (for example,
individual stores in a strip shopping center).

(iv) In detention and correctional facilities
subject to section 12, public entrances that are
secured shall be accessible as required by 12.2.1.

One entrance may be considered as meeting more
than one of the requirements in (a). Where
feasible, accessible public entrances shall be the
entrances used by the majority of people visiting
or working in the building,

(b)(i) In addition, if direct access is provided
for pedestrians from an enclosed parking garage
to the building, at least one direct entrance from
the garage to the building must be accessible.

(ii) If access is provided for pedestrians
from a pedestrian tunnel or elevated walkway, one
entrance to the building from each tunnel or
walkway must be accessible.

(iii) In judicial, legislative, and regulatory
facilities subject to section 11, restricted and
secured entrances shall be accessible in the
number required by 11.1.1.

One entrance may be considered as meeting more
than one of the requirements in (b).

Because entrances also serve as emergency exits
whose proximity to all parts of buildings and
facilities is essential, it is preferable that all
entrances be accessible.

(c) If the only entrance to a building, or
tenancy in a facility, is a service entrance, that
entrance shall be accessible.

(d) Entrances which are not accessible shall
have directional signage complying with 4.30.1,
4.30.2, 4.30.3, and 4.30.5, which indicates the
location of the nearest accessible entrance.

(9)* In buildings or facilities, or portions of
buildings or facilities, required to be accessible,
accessible means of egress shall be provided in
the same number as required for exits by local
building/life safety regulations. Where a required
exit from an occupiable level above or below a
level of accessible exit discharge is not accessible,
an area of rescue assistance shall be provided on
each such level (in a number equal to that of
inaccessible required exits). Areas of rescue
assistance shall comply with 4.3.11. A horizontal
exit, meeting the requirements of local building/
life safety regulations, shall satisfy the
requirement for an area of rescue assistance.

EXCEPTION: Areas of rescue assistance are not
required in buildings or facilities having a
supervised automatic sprinkler system.

(10)* Drinking Fountains:

(a) Where only one drinking fountain is
provided on a floor there shall be a drinking
fountain which is accessible to individuals who
use wheelchairs in accordance with 4.15 and one
accessible to those who have difficulty bending or
stooping. (This can be accommodated by the use
of a "hi-lo" fountain; by providing one fountain
accessible to those who use wheelchairs and one
fountain at a standard height convenient for those
who have difficulty bending; by providing a
fountain accessible under 4.15 and a water
cooler; or by such other means as would achieve
the required accessibility for each group on each
floor.)
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(b) Where more than one drinking fountain
or water cooler is provided on a floor, 50% of
those provided shall comply with 4.15 and shall
be on an accessible route.

(11) Toilet Facilities: If toilet rooms are
provided, then each public and common use toilet
room shall comply with 4.22. Other toilet rooms
provided for the use of occupants of specific
spaces (i.e., a private toilet room for the occupant
of a private office) shall be adaptable. If bathing
rooms are provided, then each public and
common use bathroom shall comply with 4.23.
Accessible toilet rooms and bathing facilities shall
be on an accessible route.

(12) Storage, Shelving and Display Units:

(a) If fixed or built-in storage facilities such
as cabinets, shelves, closets, and drawers are
provided in accessible spaces, at least one of each
type provided shall contain storage space
complying with 4.25. Additional storage may be
provided outside of the dimensions required by
4.25.

(b) Shelves or display units allowing self-
service by customers in mercantile occupancies
shall be located on an accessible route complying
with 4.3. Requirements for accessible reach range
do not apply.

(c)* Where lockers are provided in accessible
spaces, at least 5 percent, but not less than one, of
each type of locker shall comply with 4.25.

(13) Controls and operating mechanisms in
accessible spaces, along accessible routes, or as
parts of accessible elements (for example, light
switches and dispenser controls) shall comply
with 4.27.

EXCEPTION: The requirements of 4.27 shall not
apply to exercise machines.

(14) If emergency warning systems are
provided, then they shall include both audible
alarms and visual alarms complying with 4.28.
Sleeping accommodations required to comply
with 9.3 shall have an alarm system complying

with 4.28. Emergency warning systems in medical
care facilities may be modified to suit standard
health care alarm design practice.

(15) Detectable warnings shall be provided at
locations as specified in 4.29.

(16) Building Signage:

(a) Signs which designate permanent rooms
and spaces shall comply with 4.30.1, 4.30.4,
4.30.5 and 4.30.6.

(b) Other signs which provide direction to or
information about functional spaces of the
building shall comply with 4.30.1, 4.30.2, 4.30.3,
and 4.30.5.

EXCEPTION: Building directories, menus, and all
other signs which are temporary are not required
to comply.

(17) Public Telephones:

(a) If public pay telephones, public closed
circuit telephones, or other public telephones are
provided, then they shall comply with 4.31.2
through 4.31.8 to the extent required by the
following table:

Number of each
type of telephone
provided on each

Number of telephones
required to comply with
4.31.2 through 4.31.8!

floor
1 or more single unit 1 per floor
1 bank? 1 per floor

2 or more banks? 1 per bank. Accessible unit
may be installed as a single
unit in proximity (either
visible or with signage) to
the bank. At least one
public telephone per floor
shall meet the
requirements for a forward
reach telephone?

1 Additional public telephones may be installed at
any height. Unless otherwise specified, accessible
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telephones may be either forward or side reach
telephones.

2 A bank consists of two or more adjacent public
telephones, often installed as a unit.

3 EXCEPTION: For exterior installations only, if
dial tone first service is available, then a side
reach telephone may be installed instead of the
required forward reach telephone.

(b)* All telephones required to be accessible
and complying with 4.31.2 through 4.31.8 shall
be equipped with a volume control. In addition,
25 percent, but never less than one, of all other
public telephones provided shall be equipped with
a volume control and shall be dispersed among all
types of public telephones, including closed
circuit telephones, throughout the building or
facility. Signage complying with applicable
provisions of 4.30.7 shall be provided.

(c) The following shall be provided in
accordance with 4.31.9:

(i) If four or more public pay telephones
(including both interior and exterior telephones)
are provided at a site of a private facility, and at
least one is in an interior location, then at least
one interior public text telephone (TTY) shall be
provided. If an interior public pay telephone is
provided in a public use area in a building of a
public facility, at least one interior public text
telephone (TTY) shall be provided in the building
in a public use area.

(ii) If an interior public pay telephone is
provided in a private facility that is a stadium or
arena, a convention center, a hotel with a
convention center, or a covered mall, at least one
interior public text telephone (TTY) shall be
provided in the facility. In stadiums, arenas and
convention centers which are public facilities, at
least one public text telephone (TTY) shall be
provided on each floor level having at least one
interior public pay telephone.

(iii) If a public pay telephone is located in
or adjacent to a hospital emergency room,
hospital recovery room, or hospital waiting room,

one public text telephone (TTY) shall be provided
at each such location.

(iv) If an interior public pay telephone is
provided in the secured area of a detention or
correctional facility subject to section 12, then at
least one public text telephone (TTY) shall also be
provided in at least one secured area. Secured
areas are those areas used only by detainees or
inmates and security personnel.

(d) Where a bank of telephones in the
interior of a building consists of three or more
public pay telephones, at least one public pay
telephone in each such bank shall be equipped
with a shelf and outlet in compliance with
4.31.9(2).

EXCEPTION: This requirement does not apply to
the secured areas of detention or correctional
facilities where shelves and outlets are prohibited
for purposes of security or safety.

(18) If fixed or built-in seating or tables
(including, but not limited to, study carrels and
student laboratory stations), are provided in
accessible public or common use areas, at least
five percent (5%), but not less than one, of the
fixed or built-in seating areas or tables shall
comply with 4.32. An accessible route shall lead
to and through such fixed or built-in seating
areas, or tables.

(19)* Assembly Areas:

(a) In places of assembly with fixed seating
accessible wheelchair locations shall comply with
4.33.2, 4.33.3, and 4.33.4 and shall be provided
consistent with the following table:

Capacity of Seating
in Assembly Areas

Number of Required
Wheelchair Locations

4 to 25 1
26 to 50 2
51 to 300 4
301 to 500 6
over 500 6 plus 1 additional space

for each total seating
capacity increase of 100
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In addition, one percent, but not less than one, of
all fixed seats shall be aisle seats with no armrests
on the aisle side, or removable or folding armrests
on the aisle side. Each such seat shall be
identified by a sign or marker. Signage notifying
patrons of the availability of such seats shall be
posted at the ticket office. Aisle seats are not
required to comply with 4.33.4.

(b) This paragraph applies to assembly
areas where audible communications are integral
to the use of the space (e.g., concert and lecture
halls, playhouses and movie theaters, meeting
rooms, etc.). Such assembly areas, if (1) they
accommodate at least 50 persons, or if they have
audio-amplification systems, and (2) they have
fixed seating, shall have a permanently installed
assistive listening system complying with 4.33.
For other assembly areas, a permanently installed
assistive listening system, or an adequate number
of electrical outlets or other supplementary wiring
necessary to support a portable assistive listening
system shall be provided. The minimum number
of receivers to be provided shall be equal to 4
percent of the total number of seats, but in no
case less than two. Signage complying with
applicable provisions of 4.30 shall be installed to
notify patrons of the availability of a listening
system.

(c) Where a team or player seating area
contains fixed seats and serves an area of sport
activity, the seating area shall contain the number
of wheelchair spaces required by 4.1.3(19)(a), but
not less than one wheelchair space. Wheelchair
spaces shall comply with 4.33.2, 4.33.3, 4.33.4,
and 4.33.5.

EXCEPTION 1: Wheelchair spaces in team or
player seating areas shall not be required to
provide a choice of admission price or lines of
sight comparable to those for members of the
general public.

EXCEPTION 2: This provision shall not apply to
team or player seating areas serving bowling lanes
not required to be accessible by 15.7.2.

(20) Where automated teller machines (ATMs)
are provided, each ATM shall comply with the

requirements of 4.34 except where two or more
are provided at a location, then only one must
comply.

EXCEPTION: Drive-up-only automated teller
machines are not required to comply with 4.27.2,
4.27.3 and 4.34.3.

(21) Where dressing, fitting, or locker rooms
are provided, the rooms shall comply with 4.35.

EXCEPTION: Where dressing, fitting, or locker
rooms are provided in a cluster, at least 5 percent,
but not less than one, of the rooms for each type
of use in each cluster shall comply with 4.35.

(22) Where saunas or steam rooms are
provided, the rooms shall comply with 4.36.

EXCEPTION: Where saunas or steam rooms are
provided in a cluster, at least 5 percent, but not
less than one, of the rooms for each type of use in
each cluster shall comply with 4.36.

4.1.4 (Reserved)

4.1.5 Accessible Buildings: Additions. Each
addition to an existing building or facility shall be
regarded as an alteration. Each space or element
added to the existing building or facility shall
comply with the applicable provisions of 4.1.1 to
4.1.3, Minimum Requirements (for New
Construction) and the applicable technical
specifications of section 4 and the special
application sections. Each addition that affects or
could affect the usability of an area containing a
primary function shall comply with 4.1.6(2).
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4.35 Dressing, Fitting, and Locker Rooms

4.34.5 Equipment for Persons with Vision
Impairments. Instructions and all information for
use shall be made accessible to and independently
usable by persons with vision impairments.

4.35 Dressing, Fitting, and Locker Rooms.

4.35.1 General. Dressing, fitting, and locker
rooms required to be accessible by 4.1 shall
comply with 4.55 and shall be on an accessible
route.

4.835.2 Clear Floor Space. A clear floor space
allowing a person using a wheelchair to make a
180-degree turn shall be provided in every
accessible dressing room entered through a
swinging or sliding door. No door shall swing into
any part of the turning space. Turning space shall
not be required in a private dressing room
entered through a curtained opening at least 32 in
(815 mm) wide if clear floor space complying with
section 4.2 renders the dressing room usable by a
person using a wheelchair.

4.35.3 Doors. All doors to accessible dressing
rooms shall be in compliance with section 4.13.

4.35.4 Bench. A bench complying with 4.37
shall be provided within the room.

4.35.5 Mirror. Where mirrors are provided in
dressing rooms of the same use, then in an
accessible dressing room, a full-length mirror,
measuring at least 18 in wide by 54 in high (460
mm by 1370 mm), shall be mounted in a position
affording a view to a person on the bench as well
as to a person in a standing position.

4.36 Saunas and Steam Rooms.

4.36.1 General. Saunas and steam rooms
required to be accessible by 4.1 shall comply with
4.36.

4.36.2*% Wheelchair Turning Space. A
wheelchair turning space complying with 4.2.3
shall be provided within the room.

EXCEPTION: Wheelchair turning space shall be
permitted to be obstructed by readily removable
seats.

4.36.3 Sauna and Steam Room Bench. Where
seating is provided, at least one bench shall be
provided and shall comply with 4.37.

4.36.4 Door Swing. Doors shall not swing into
any part of the clear floor or ground space
required at a bench complying with 4.37.

4.37 Benches.

4.37.1 General. Benches required to be
accessible by 4.1 shall comply with 4.37.

4.37.2 Clear Floor or Ground Space. Clear floor
or ground space complying with 4.2.4 shall be
provided and shall be positioned for parallel
approach to a short end of a bench seat.

EXCEPTION: Clear floor or ground space
required by 4.37.2 shall be permitted to be
obstructed by readily removable seats in saunas
and steam rooms.

4.37.3* Size. Benches shall be fixed and shall
have seats that are 20 inches (510 mm) minimum
to 24 inches (610 mm) maximum in depth and 42
Inches (1065 mm) minimum in length (see Fig.
47).

20-24
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Fig. 47

Size of Bench
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4.37.4 Back Support. Benches shall have back
support that is 42 inches (1065 mm) minimum in
length and that extends from a point 2 inches (51
mm) maximum above the seat to a point 18
inches (455 mm) minimum above the seat (see
Fig. 48).

e M + 18 min
£l 2max || (488
S Q 51 5 ~
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(a) (b)
plan elevation
Fig. 48

Bench Back Support

4.37.5 Seat Height. Bench seats shall be 17
inches (430 mm) minimum to 19 inches (485
mm) maximum above the floor or ground.

4.37.6 Structural Strength. Allowable stresses
shall not be exceeded for materials used when a
vertical or horizontal force of 250 Ibs. (1112 N) is
applied at any point on the seat, fastener,
mounting device, or supporting structure.

4.37.7 Wet Locations. The surface of benches
installed in wet locations shall be slip-resistant
and shall not accumulate water.
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back support (e.g., attachment to wall). The
structural strength of the bench attachments shall
comply with 4.26.3.

(7) Storage. Fixed or built-in storage facilities,
such as cabinets, shelves, closets, and drawers,
shall contain storage space complying with 4.25.

(8) Controls. All controls intended for
operation by inmates shall comply with 4.27.

(9) Accommodations for persons with hearing
impairments required by 12.4.3 and complying
with 12.6 shall be provided in accessible cells or
rooms.

12.6 Visible Alarms and Telephones. Where
audible emergency warning systems are provided
to serve the occupants of holding or housing cells
or rooms, visual alarms complying with 4.28.4
shall be provided. Where permanently installed
telephones are provided within holding or housing
cells or rooms, they shall have volume controls
complying with 4.31.5.

EXCEPTION: Visual alarms are not required
where inmates or detainees are not allowed
independent means of egress.

13. | RESIDENTIAL HOUSING.
(Reserved).

14. | PUBLIC RIGHTS-OF-WAY.
(Reserved).

15. | RECREATION
FACILITIES.

Newly designed or newly constructed and altered
recreation facilities shall comply with the
applicable requirements of section 4 and the
special application sections, except as modified or
otherwise provided in this section.

15.1* Amusement Rides.

15.1.1 General. Newly designed or newly
constructed and altered amusement rides shall
comply with 15.1.

EXCEPTION 1*: Mobile or portable amusement
rides shall not be required to comply with 15.1.

EXCEPTION 2*: Amusement rides which are
controlled or operated by the rider shall be
required to comply only with 15.1.4 and 15.1.5.

EXCEPTION 3*: Amusement rides designed
primarily for children, where children are
assisted on and off the ride by an adult, shall be
required to comply only with 15.1.4 and 15.1.5.

EXCEPTION 4: Amusement rides without
amusement ride seats shall be required to comply
only with 15.1.4 and 15.1.5.

15.1.2* Alterations to Amusement Rides. A
modification to an existing amusement ride is an
alteration subject to 15.1 if one or more of the
following conditions apply:

(1) The amusement ride’s structural or
operational characteristics are changed to the
extent that the ride’s performance differs from
that specified by the manufacturer or the original
design criteria; or

(2) The load and unload area of the amusement
ride is newly designed and constructed.

15.1.3 Number Required. Each amusement ride
shall provide at least one wheelchair space
complying with 15.1.7, or at least one amusement
ride seat designed for transfer complying with
15.1.8, or at least one transfer device complying
with 15.1.9.

15.1.4* Accessible Route. When in the load and
unload position, amusement rides required to
comply with 15.1 shall be served by an accessible
route complying with 4.3. Any part of an
accessible route serving amusement rides with a
slope greater than 1:20 shall be considered a
ramp and shall comply with 4.8.
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15.1 Amusement Rides

EXCEPTION 1: The maximum slope specified in
4.8.2 shall not apply in the load and unload areas
or on the amusement ride where compliance is
structurally or operationally infeasible, provided
that the slope of the ramp shall not exceed 1:8.

EXCEPTION 2: Handrails shall not be required in
the load and unload areas or on the amusement
ride where compliance is structurally or
operationally infeasible.

EXCEPTION 3: Limited-use/limited-application
elevators and platform lifts complying with 4.11
shall be permitted to be part of an accessible
route serving the load and unload area.

15.1.5 Load and Unload Areas. Load and unload
areas serving amusement rides required to
comply with 15.1 shall provide a maneuvering
space complying with 4.2.3. The maneuvering
space shall have a slope not steeper than 1:48.

15.1.6 Signage. Signage shall be provided at the
entrance of the queue or waiting line for each
amusement ride to identify the type of access
provided. Where an accessible unload area also
serves as the accessible load area, signage shall be
provided at the entrance to the queue or waiting
line indicating the location of the accessible load
and unload area.

15.1.7 Amusement Rides with Wheelchair
Spaces. Amusement rides with wheelchair
spaces shall comply with 15.1.7.

15.1.7.1 Floor or Ground Surface. The floor or
ground surface of wheelchair spaces shall comply
with 15.1.7.1.

15.1.7.1.1 Slope. The floor or ground surface of
wheelchair spaces shall have a slope not steeper
than 1:48 when in the load and unload position
and shall be stable and firm.

15.1.7.1.2* Gaps. Floors of amusement rides
with wheelchair spaces and floors of load and
unload areas shall be coordinated so that, when
the amusement rides are at rest in the load and
unload position, the vertical difference between
the floors shall be within plus or minus 5/8 inches

(16 mm) and the horizontal gap shall be no
greater than 3 inches (75 mm) under normal
passenger load conditions.

EXCEPTION: Where compliance is not
operationally or structurally feasible, ramps,
bridge plates, or similar devices complying with
the applicable requirements of 36 CFR 1192.83(c)
shall be provided.

15.1.7.2 Clearances. Clearances for wheelchair
spaces shall comply with 15.1.7.2.

EXCEPTION 1: Where provided, securement
devices shall be permitted to overlap required
clearances.

EXCEPTION 2: Wheelchair spaces shall be
permitted to be mechanically or manually
repositioned.

EXCEPTION 3*: Wheelchair spaces shall not be
required to comply with 4.4.2.

15.1.7.2.1 Width and Length. Wheelchair
spaces shall provide a clear width of 30 inches
(760 mm) minimum and a clear length of 48
inches (1220 mm) minimum measured to 9
inches (230 mm) minimum above the floor
surface.

15.1.7.2.2* Wheelchair Spaces - Side Entry.
Where the wheelchair space can be entered only
from the side, the ride shall be designed to permit
sufficient maneuvering space for individuals using
a wheelchair or mobility device to enter and exit
the ride.

15.1.7.2.3 Protrusions in Wheelchair Spaces.
Objects are permitted to protrude a distance of 6
inches (150 mm) maximum along the front of the
wheelchair space where located 9 inches (230
mm) minimum and 27 inches (685 mm)
maximum above the floor or ground surface of the
wheelchair space. Objects are permitted to
protrude a distance of 25 inches (635 mm)
maximum along the front of the wheelchair space,
where located more than 27 inches (685 mm)
above the floor or ground surface of the
wheelchair space (see Fig. 58).
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Fig. 58
Protrusions in Wheelchair Spaces

15.1.7.3 Openings. Where openings are
provided to access wheelchair spaces on
amusement rides, the entry shall provide a 32
inch (815 mm) minimum clear opening.

15.1.7.4 Approach. One side of the wheelchair
space shall adjoin an accessible route.

15.1.7.5 Companion Seats. Where the interior
width of the amusement ride is greater than 53
inches (1346 mm), seating is provided for more
than one rider, and the wheelchair is not required
to be centered within the amusement ride, a
companion seat shall be provided for each
wheelchair space.

15.1.7.5.1 Shoulder-to-Shoulder Seating.
Where an amusement ride provides shoulder-to-
shoulder seating, companion seats shall be
shoulder-to-shoulder with the adjacent wheelchair
space.

EXCEPTION: Where shoulder-to-shoulder
companion seating is not operationally or
structurally feasible, compliance with this
provision shall be required to the maximum
extent feasible.

15.1.8* Amusement Ride Seats Designed for
Transfer. Amusement ride seats designed for
transfer shall comply with 15.1.8 when positioned
for loading and unloading,.

15.1.8.1 Clear Floor or Ground Space. Clear
floor or ground space complying with 4.2.4 shall
be provided in the load and unload area adjacent
to the amusement ride seats designed for transfer.

15.1.8.2 Transfer Height. The height of the
amusement ride seats shall be 14 inches (355
mm) minimum to 24 inches (610mm) maximum
measured above the load and unload surface.

15.1.8.3 Transfer Entry. Where openings are
provided to transfer to amusement ride seats, the
space shall be designed to provide clearance for
transfer from a wheelchair or mobility device to
the amusement ride seat.

15.1.8.4 Wheelchair Storage Space. Wheelchair
storage spaces complying with 4.2.4 shall be
provided in or adjacent to unload areas for each
required amusement ride seat designed for
transfer and shall not overlap any required means
of egress or accessible route.

15.1.9* Transfer Devices for Use with
Amusement Rides. Transfer devices for use with
amusement rides shall comply with 15.1.9 when
positioned for loading and unloading,

15.1.9.1 Clear Floor or Ground Space. Clear
floor or ground space complying with 4.2.4 shall
be provided in the load and unload area adjacent
to the transfer devices.

15.1.9.2 Transfer Height. The height of the
transfer device seats shall be 14 inches (355 mm)
minimum to 24 inches (610 mm) maximum
measured above the load and unload surface.

15.1.9.3 Wheelchair Storage Space. Wheelchair
storage spaces complying with 4.2.4 shall be
provided in or adjacent to unload areas for each
required transfer device and shall not overlap any
required means of egress or accessible route.
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15.2 Boating Facilities

15.2 Boating Facilities.

15.2.1 General. Newly designed or newly
constructed and altered boating facilities shall
comply with 15.2.

15.2.2* Accessible Route. Accessible routes,
including gangways that are part of accessible
routes, shall comply with 4.3.

EXCEPTION 1: Where an existing gangway or
series of gangways is replaced or altered, an
increase in the length of the gangway is not
required to comply with 15.2.2, unless required
by 4.1.6(2).

EXCEPTION 2: The maximum rise specified in
4.8.2 shall not apply to gangways.

EXCEPTION 3: Where the total length of the
gangway or series of gangways serving as part of a
required accessible route is at least 80 feet (24 m),
the maximum slope specified in 4.8.2 shall not

apply to the gangways.

EXCEPTION 4: In facilities containing fewer than
25 boat slips and where the total length of the
gangways or series of gangways serving as part of
a required accessible route is at least 30 feet
(9140 mm), the maximum slope specified in 4.8.2
shall not apply to the gangways.

EXCEPTION 5: Where gangways connect to
transition plates, landings specified by 4.8.4 shall
not be required.

EXCEPTION 6: Where gangways and transition
plates connect and are required to have handrails,
handrail extensions specified by 4.8.5 shall not be
required. Where handrail extensions are provided
on gangways or transition plates, such extensions
are not required to be parallel with the ground or
floor surface.

EXCEPTION 7: The cross slope of gangways,
transition plates, and floating piers that are part
of an accessible route shall be 1:50 maximum
measured in the static position.

EXCEPTION 8: Limited-use/limited-application
elevators or platform lifts complying with 4.11
shall be permitted in lieu of gangways complying
with 4.3.

15.2.3* Boat Slips: Minimum Number. Where
boat slips are provided, boat slips complying with
15.2.5 shall be provided in accordance with Table
15.2.3. Where the number of boat slips is not
identified, each 40 feet (12 m) of boat slip edge
provided along the perimeter of the pier shall be
counted as one boat slip for the purpose of this
section.

Table 15.2.3

Total Boat Slips in Mmm.lum Numbe.r of
Facility Required Acf:essmle
Boat Slips
1to 25 1
26 to 50 2
51 to 100 3
101 to 150 4
151 to 300 5
301 to 400 6
401 to 500 7
501 to 600 8
601 to 700 9
701 to 800 10
801 to 900 11
901 to 1000 12
1001 and over 12 plus 1 for each 100
or fraction thereof over
1000

15.2.3.1* Dispersion. Accessible boat slips shall
be dispersed throughout the various types of slips
provided. This provision does not require an
increase in the minimum number of boat slips
required to be accessible.

15.2.4* Boarding Piers at Boat Launch Ramps.
Where boarding piers are provided at boat launch
ramps, at least 5 percent, but not less than one of
the boarding piers shall comply with 15.2.4 and
shall be served by an accessible route complying
with 4.3.
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EXCEPTION 1: Accessible routes serving floating
boarding piers shall be permitted to use
exceptions 1, 2, 5, 6, 7, and 8 in 15.2.2.

EXCEPTION 2: Where the total length of the
gangway or series of gangways serving as part of a
required accessible route is at least 30 feet (9140
mm), the maximum slope specified by 4.8.2 shall
not apply to the gangways.

EXCEPTION 3: Where the accessible route serving
a floating boarding pier or skid pier is located
within a boat launch ramp, the portion of the
accessible route located within the boat launch
ramp shall not be required to comply with 4.8.

15.2.4.1* Boarding Pier Clearances. The entire
length of the piers shall comply with 15.2.5.

15.2.5* Accessible Boat Slips. Accessible boat
slips shall comply with 15.2.5.

15.2.5.1 Clearances. Accessible boat slips shall
be served by clear pier space 60 inches (1525
mm) wide minimum and at least as long as the
accessible boat slips. Every 10 feet (3050 mm)
maximum of linear pier edge serving the
accessible boat slips shall contain at least one
continuous clear opening 60 inches (1525 mm)
minimum in width (see Fig. 59).

EXCEPTION 1: The width of the clear pier space
shall be permitted to be 36 inches (915 mm)
minimum for a length of 24 inches (610 mm)
maximum, provided that multiple 36 inch

(915 mm) wide segments are separated by
segments that are 60 inches (1525 mm) minimum
clear in width and 60 inches (1525 mm)
minimum clear in length (see Fig. 60).

EXCEPTION 2: Edge protection 4 inches (100
mm) high maximum and 2 inches (51 mm) deep
maximum shall be permitted at the continuous
clear openings (see Fig. 61).

full length of accessible slip

9
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pler be obstructed o
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Fig. 59

Pier Clearances
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15.3 Fishing Piers and Platforms

EXCEPTION 3*: In alterations to existing
facilities, clear pier space shall be permitted to be
located perpendicular to the boat slip and shall
extend the width of the boat slip, where the facility
has at least one boat slip complying with 15.2.5,
and further compliance with 15.2.5 would result
in a reduction in the number of boat slips
available or result in a reduction of the widths of
existing slips.
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Fig. 60
Pier Clear Space Reduction
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Fig. 61

Edge Protection at Pier

15.2.5.2 Cleats and Other Boat Securement
Devices. Cleats and other boat securement

devices shall not be required to comply with
4.27.3.

15.3 Fishing Piers and Platforms.

15.3.1 General. Newly designed or newly
constructed and altered fishing piers and
platforms shall comply with 15.3.

15.3.2 Accessible Route. Accessible routes,
including gangways that are part of accessible
routes, serving fishing piers and platforms shall
comply with 4.3.

EXCEPTION 1: Accessible routes serving floating
fishing piers and platforms shall be permitted to
use exceptions 1, 2, 5, 6, 7,and 8 in 15.2.2.

EXCEPTION 2*: Where the total length of the
gangway or series of gangways serving as part of a
required accessible route is at least 30 feet (9140
mm), the maximum slope specified by 4.8.2 shall
not apply to the gangways.

15.3.3 Railings. Where railings, guards, or
handrails are provided, they shall comply with
15.3.8.

15.3.3.1* Edge Protection. Edge protection
shall be provided and shall extend 2 inches
(51 mm) minimum above the ground or deck
surface.

EXCEPTION: Where the railing, guard, or
handrail is 34 inches (865 mm) or less above the
ground or deck surface, edge protection shall not
be required if the deck surface extends 12 inches
(305 mm) minimum beyond the inside face of the
railing. Toe clearance shall be 9 inches (230 mm)
minimum above the ground or deck surface
beyond the railing. Toe clearance shall be 30
inches (760 mm) minimum wide (see Fig. 62).

15.3.3.2 Height. At least 25 percent of the
railings, guards, or handrails shall be 34 inches
(865 mm) maximum above the ground or deck
surface.

EXCEPTION: This provision shall not apply to
that portion of a fishing pier or platform where a
guard which complies with sections 1003.2.12.1
(Height) and 1003.2.12.2 (Opening limitations) of
the International Building Code (incorporated by
reference, see 2.3.2) is provided.
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Fig. 62
Edge Protection at Fishing Piers

15.3.3.3* Dispersion. Railings required to
comply with 15.3.3.2 shall be dispersed
throughout a fishing pier or platform.

15.3.4 Clear Floor or Ground Space. At least
one clear floor or ground space complying with
4.2.4 shall be provided where the railing height
required by 15.3.3.2 is located. Where no railings
are provided, at least one clear floor or ground
space complying with 4.2.4 shall be provided.

15.3.5 Maneuvering Space. At least one
maneuvering space complying with 4.2.3 shall be
provided on the fishing pier or platform.

15.4 Golf.

15.4.1 General. Newly designed or newly
constructed and altered golf courses, driving
ranges, practice putting greens, and practice
teeing grounds shall comply with 15.4.

15.4.2* Accessible Route - Golf Course. An
accessible route shall connect accessible elements
and spaces within the boundary of the golf course.

In addition, an accessible route shall connect the
golf car rental area, bag drop areas, practice
putting greens, accessible practice teeing grounds,
course toilet rooms, and course weather shelters.
The accessible route required by this section shall
be 48 inches (1220 mm) minimum wide. Where
handrails are provided, the accessible route shall
be 60 inches (1525 mm) minimum wide.

EXCEPTION 1: A golf car passage complying with
15.4.7 shall be permitted in lieu of all or part of
an accessible route required by 15.4.2.

EXCEPTION 2: The handrail requirements of
4.8.5 shall not apply to an accessible route located
within the boundary of a golf course.

15.4.3* Accessible Route - Driving Ranges. An
accessible route shall connect accessible teeing
stations at driving ranges with accessible parking
spaces and shall be 48 inches (1220 mm) wide
minimum. Where handrails are provided, the
accessible route shall be 60 inches (1525 mm)
wide minimum.

82

JA 08249




USCA Case #20-1025

Document #1869762

Filed: 11/04/2020  Page 232 of 487

15.5 Miniature Golf

EXCEPTION: A golf car passage complying with
15.4.7 shall be permitted in lieu of all or part of
an accessible route required by 15.4.3.

15.4.4 Teeing Grounds. Teeing grounds shall
comply with 15.4.4.

15.4.4.1 Number Required. Where one or two
teeing grounds are provided for a hole, at least
one teeing ground serving the hole shall comply
with 15.4.4.3. Where three or more teeing
grounds are provided for a hole, at least two
teeing grounds shall comply with 15.4.4.3.

15.4.4.2 Forward Teeing Ground. The forward
teeing ground shall be accessible.

EXCEPTION: In alterations, the forward teeing
ground shall not be required to be accessible
where compliance is not feasible due to terrain.

15.4.4.3 Teeing Grounds. Teeing grounds
required by 15.4.4.1 and 15.4.4.2 shall be
designed and constructed so that a golf car can
enter and exit the teeing ground.

15.4.5 Teeing Stations at Driving Ranges and
Practice Teeing Grounds. Where teeing stations
or practice teeing grounds are provided, at least 5
percent of the practice teeing stations or practice
teeing grounds, but not less than one, shall
comply with 15.4.4.3.

15.4.6 Weather Shelters. Where weather
shelters are provided on a golf course, each
weather shelter shall have a clear floor or ground
space 60 inches (1525 mm) minimum by 96
inches (2440 mm) minimum and shall be
designed and constructed so that a golf car can
enter and exit.

15.4.7 Golf Car Passage. Where curbs or other
constructed barriers are provided along a golf car
passage to prohibit golf cars from entering a
fairway, openings at least 60 inches (1525 mm)
wide shall be provided at intervals not to exceed
75 yds (69 m).

15.4.7.1 Width. The golf car passage shall be 48
inches (1220 mm) minimum wide.

15.4.8 Putting Greens. Each putting green shall
be designed and constructed so that a golf car can
enter and exit the putting green.

15.5* Miniature Golf.

15.5.1 General. Newly designed or newly
constructed and altered miniature golf courses
shall comply with 15.5.

15.5.2 Accessible Holes. At least fifty percent of
holes on a miniature golf course shall comply with
15.5.3 through 15.5.5 and shall be consecutive.

EXCEPTION: One break in the sequence of
consecutive accessible holes shall be permitted,
provided that the last hole on a miniature golf
course is the last hole in the sequence.

15.5.3* Accessible Route. An accessible route
complying with 4.3 shall connect the course
entrance with the first accessible hole and the
start of play area on each accessible hole. The
course shall be configured to allow exit from the
last accessible hole to the course exit or entrance
and shall not require travel back through other
holes.

15.5.3.1 Accessible Route - Located On the
Playing Surface. Where the accessible route is
located on the playing surface of the accessible
hole, exceptions 1-5 shall be permitted.

EXCEPTION 1: Where carpet is provided, the
requirements of 4.5.3 shall not apply.

EXCEPTION 2: Where the accessible route
intersects the playing surface of a hole, a 1 inch
(26 mm) maximum curb shall be permitted for a
width of 32 inches (815 mm) minimum.

EXCEPTION 3: A slope of 1:4 maximum for a 4
inch (100 mm) maximum rise shall be permitted.

EXCEPTION 4: Landings required by 4.8.4 shall
be permitted to be 48 inches (1220 mm) in length
minimum. Landing size required by 4.8.4(3) shall
be permitted to be 48 inches (1220 mm)
minimum by 60 inches (1525 mm) minimum.

83

JA 08250



USCA Case #20-1025

15.6 Play Areas

Document #1869762

Filed: 11/04/2020  Page 233 of 487

Landing slopes shall be permitted to be 1:20
maximum.

EXCEPTION 5: Handrail requirements of 4.8.5
shall not apply.

15.5.3.2 Accessible Route - Adjacent to the
Playing Surface. Where the accessible route is
located adjacent to the playing surface, the
requirements of 4.3 shall apply.

15.5.4 Start of Play Areas. Start of play areas at
holes required to comply with 15.5.2 shall have a
slope not steeper than 1:48 and shall be 48 inches
(1220 mm) minimum by 60 inches (1525 mm)
minimum.

15.5.5* Golf Club Reach Range. All areas within
accessible holes where golf balls rest shall be
within 36 inches (915 mm) maximum of an
accessible route having a maximum slope of 1:20
for 48 inches (1220 mm) in length (see Fig. 63).

accessible route”

36 min
915

36 max
915

~

"Note: 1:20 maximum slope

Fig. 63
Golf Club Reach Range

15.6 Play Areas.

15.6.1* General. Newly designed and newly
constructed play areas for children ages 2 and
over and altered portions of existing play areas
shall comply with the applicable provisions of
section 4, except as modified or otherwise
provided by this section. Where separate play

areas are provided within a site for specified age
groups, each play area shall comply with this
section. Where play areas are designed or
constructed in phases, this section shall be
applied so that when each successive addition is
completed, the entire play area complies with all
the applicable provisions of this section.

EXCEPTION 1: Play areas located in family child
care facilities where the proprietor actually
resides shall not be required to comply with 15.6.

EXCEPTION 2: Where play components are
relocated in existing play areas for the purpose of
creating safe use zones, 15.6 shall not apply,
provided that the ground surface is not changed
or extended for more than one use zone.

EXCEPTION 3: Where play components are
altered and the ground surface is not altered, the
ground surface shall not be required to comply
with 15.6.7, unless required by 4.1.6(2).

EXCEPTION 4: The provisions of 15.6.1 through
15.6.7 shall not apply to amusement attractions.

EXCEPTION 5: Compliance with 4.4 shall not be
required within the boundary of the play area.

EXCEPTION 6: Stairs shall not be required to
comply with 4.9.

15.6.2* Ground Level Play Components.
Ground level play components shall be provided
in the number and types required by 15.6.2.1 and
15.6.2.2. Ground level play components that are
provided to comply with 15.6.2.1 shall be
permitted to satisfy the number required by
15.6.2.2, provided that the minimum required
types of play components are provided. Where
more than one ground level play component
required by 15.6.2.1 and 15.6.2.2 is provided, the
play components shall be integrated in the play
area.

15.6.2.1 General. Where ground level play
components are provided, at least one of each
type provided shall be located on an accessible
route complying with 15.6.4 and shall comply
with 15.6.6.
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15.6.2.2 Additional Number and Types. Where
elevated play components are provided, ground
level play components shall be provided in
accordance with Table 15.6.2.2. Ground level
play components required by 15.6.2.2 shall be
located on an accessible route complying with
15.6.4 and shall comply with 15.6.6.

EXCEPTION: If at least 50 percent of the elevated
play components are connected by a ramp, and if
at least 3 of the elevated play components
connected by the ramp are different types of play
components, 15.6.2.2 shall not apply.

15.6.3* Elevated Play Components. Where
elevated play components are provided, at least
50 percent shall be located on an accessible route
complying with 15.6.4. Elevated play components
connected by a ramp shall comply with 15.6.6.

Table 15.6.2.2 Number and Types of Ground Level Play Components Required to be on
Accessible Route

15.6.4* Accessible Routes. At least one
accessible route complying with 4.3, as modified
by 15.6.4, shall be provided.

EXCEPTION 1: Transfer systems complying with
15.6.5 shall be permitted to connect elevated play
components, except where 20 or more elevated
play components are provided, no more than 25
percent of the elevated play components shall be
permitted to be connected by transfer systems.

EXCEPTION 2: Where transfer systems are
provided, an elevated play component shall be
permitted to connect to another elevated play
component in lieu of an accessible route.

EXCEPTION 3: Platform lifts (wheelchair lifts)
complying with 4.11 and applicable State or local
codes shall be permitted to be used as part of an
accessible route.

.. Minimum Number of
Minimum Number of Different Types of Ground
Number of Elevated Play Ground Level Play
. . Level Play Components
Components Provided Components Required to be .
. Required to be on
on Accessible Route .
Accessible Route
1 Not applicable Not applicable
2to4 1 1
5to7 2 2
8to 10 3 3
11 to 13 4 3
14 to 16 5 3
17 to 19 6 3
20 to 22 7 4
23 to 25 8 4
More than 25 8 plus 1 for each additional 3 5
over 25, or fraction thereof
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15.6.4.1 Location. Accessible routes shall be
located within the boundary of the play area and
shall connect ground level play components as
required by 15.6.2.1 and 15.6.2.2 and elevated
play components as required by 15.6.3, including
entry and exit points of the play components.

15.6.4.2 Protrusions. Objects shall not protrude
into ground level accessible routes at or below 80
in (2030 mm) above the ground or floor surface.

15.6.4.3 Clear Width. The clear width of
accessible routes within play areas shall comply
with 15.6.4.3.

15.6.4.3.1 Ground Level. The clear width of
accessible routes at ground level shall be 60 in
(1525 mm) minimum.

EXCEPTION 1: In play areas less than 1,000
square feet, the clear width of accessible routes
shall be permitted to be 44 in (1120 mm)
minimum, provided that at least one turning
space complying with 4.2.3 is provided where the
restricted accessible route exceeds 30 feet (9.14
m) in length.

EXCEPTION 2: The clear width of accessible
routes shall be permitted to be 36 in (915 mm)
minimum for a distance of 60 in (1525 mm)
maximum, provided that multiple reduced width
segments are separated by segments that are 60
in (1525 mm) minimum in width and 60 in (1525
mm) minimum in length.

15.6.4.3.2 Elevated. The clear width of
accessible routes connecting elevated play
components shall be 36 in (915 mm).

EXCEPTION 1: The clear width of accessible
routes connecting elevated play components shall
be permitted to be reduced to 32 in (815 mm)
minimum for a distance of 24 in (610 mm)
maximum provided that reduced width segments
are separated by segments that are 48 in (1220
mm) minimum in length and 36 in (915 mm)
minimum in width.

EXCEPTION 2: The clear width of transfer
systems connecting elevated play components

shall be permitted to be 24 in (610 mm)
minimum.

15.6.4.4 Ramp Slope and Rise. Any part of an
accessible route with a slope greater than 1:20
shall be considered a ramp and shall comply with
4.8, as modified by 15.6.4.4.

15.6.4.4.1 Ground Level. The maximum slope
for ramps connecting ground level play
components within the boundary of a play area
shall be 1:16.

15.6.4.4.2 Elevated. Where a ramp connects
elevated play components, the maximum rise of
any ramp run shall be 12 in (305 mm).

15.6.4.5 Handrails. Where required on ramps,
handrails shall comply with 4.8.5, as modified by
15.6.4.5.

EXCEPTION 1: Handrails shall not be required at
ramps located within ground level use zones.

EXCEPTION 2: Handrail extensions shall not be
required.

15.6.4.5.1 Handrail Gripping Surface.
Handrails shall have a diameter or width of 0.95
in (24.1 mm) minimum to 1.55 in (39.4 mm)
maximum, or the shape shall provide an
equivalent gripping surface.

15.6.4.5.2 Handrail Height. The top of handrail
gripping surfaces shall be 20 in (510 mm)
minimum to 28 in (710 mm) maximum above the
ramp surface.

15.6.5* Transfer Systems. Where transfer
systems are provided to connect elevated play
components, the transfer systems shall comply
with 15.6.5.

15.6.5.1 Transfer Platforms. Transfer platforms
complying with 15.6.5.1 shall be provided where
transfer is intended to be from a wheelchair or
other mobility device (see Fig. 64).
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15.6.5.1.1 Size. Platforms shall have a level
surface 14 in (355 mm) minimum in depth and
24 in (610 mm) minimum in width.

15.6.5.1.2 Height. Platform surfaces shall be 11
in (280 mm) minimum to 18 in (455 mm)
maximum above the ground or floor surface.

15.6.5.1.3 Transfer Space. A level space
complying with 4.2.4 shall be centered on the 48
in (1220 mm) long dimension parallel to the 24 in
(610 mm) minimum long unobstructed side of the
transfer platform.

15.6.5.1.4 Transfer Supports. A means of
support for transferring shall be provided.

15.6.5.2 Transfer Steps. Transfer steps
complying with 15.6.5.2 shall be provided where
movement is intended from a transfer platform to
a level with elevated play components required to
be located on an accessible route (see Fig. 65).

Fig. 65

15.6.5.2.1 Size. Transfer steps shall have a level
surface 14 in (355 mm) minimum in depth and
24 in (610 mm) minimum in width.

15.6.5.2.2 Height. Each transfer step shall be 8
in (205 mm) maximum high.

15.6.5.2.3 Transfer Supports. A means of
support for transferring shall be provided.

15.6.6* Play Components. Ground level play
components located on accessible routes and
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elevated play components connected by ramps
shall comply with 15.6.6.

15.6.6.1 Maneuvering Space. Maneuvering
space complying with 4.2.3 shall be provided on
the same level as the play components.
Maneuvering space shall have a slope not steeper
than 1:48 in all directions. The maneuvering
space required for a swing shall be located
immediately adjacent to the swing.

15.6.6.2 Clear Floor or Ground Space. Clear
floor or ground space shall be provided at the play
components and shall be 30 in (760 mm) by 48 in
(1220 mm) minimum. Clear floor or ground
space shall have a slope not steeper than 1:48 in
all directions.

15.6.6.3 Play Tables: Height and Clearances.
Where play tables are provided, knee clearance 24
in (610 mm) high minimum, 17 in deep (430 mm)
minimum, and 30 in (760 mm) wide minimum
shall be provided. The tops of rims, curbs, or
other obstructions shall be 31 in (785 mm) high
maximum.

EXCEPTION: Play tables designed or constructed
primarily for children ages 5 and under shall not
be required to provide knee clearance if the clear
floor or ground space required by 15.6.6.2 is
arranged for a parallel approach and if the rim
surface is 31 in (785 mm) high maximum.

15.6.6.4 Entry Points and Seats: Height.
Where a play component requires transfer to the
entry point or seat, the entry point or seat shall be
11 in (280 mm) minimum and 24 in (610 mm)
maximum above the clear floor or ground space.

EXCEPTION: The entry point of a slide shall not
be required to comply with 15.6.6.4.

15.6.6.5 Transfer Supports. Where a play
component requires transfer to the entry point or
seat, a means of support for transferring shall be
provided.

15.6.7* Ground Surfaces. Ground surfaces
along accessible routes, clear floor or ground

spaces, and maneuvering spaces within play areas
shall comply with 4.5.1 and 15.6.7.

15.6.7.1 Accessibility. Ground surfaces shall
comply with ASTM F 1951 Standard Specification
for Determination of Accessibility of Surface
Systems Under and Around Playground
Equipment (incorporated by reference, see 2.3.2).
Ground surfaces shall be inspected and
maintained regularly and frequently to ensure
continued compliance with ASTM F 1951.

15.6.7.2 Use Zones. If located within use zones,
ground surfaces shall comply with ASTM F 1292
Standard Specification for Impact Attenuation of
Surface Systems Under and Around Playground

Equipment (incorporated by reference, see 2.3.2).

15.6.8 Soft Contained Play Structures. Soft
contained play structures shall comply with
15.6.8.

15.6.8.1 Accessible Routes to Entry Points.
Where three or fewer entry points are provided, at
least one entry point shall be located on an
accessible route. Where four or more entry points
are provided, at least two entry points shall be
located on an accessible route. Accessible routes
shall comply with 4.3.

EXCEPTION: Transfer systems complying with
15.6.5 or platform lifts (wheelchair lifts)
complying with 4.11 and applicable State or local
codes shall be permitted to be used as part of an
accessible route.

15.7 Exercise Equipment and Machines,
Bowling Lanes, and Shooting Facilities.

15.7.1 General. Newly designed or newly
constructed and altered exercise equipment and
machines, bowling lanes, and shooting facilities
shall comply with 15.7.

15.7.2* Exercise Equipment and Machines. At
least one of each type of exercise equipment and
machines shall be provided with clear floor or
ground space complying with 4.2.4 and shall be
served by an accessible route. Clear floor or
ground space shall be positioned for transfer or
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for use by an individual seated in a wheelchair.
Clear floor or ground spaces for more than one
piece of equipment shall be permitted to overlap .

15.7.3 Bowling Lanes. Where bowling lanes are
provided, at least 5 percent, but not less than one
of each type of lane shall be served by an
accessible route.

15.7.4* Shooting Facilities. Where fixed firing
positions are provided at a site, at least 5 percent,
but not less than one, of each type of firing
position shall comply with 15.7.4.1.

15.7.4.1 Fixed Firing Position. Fixed firing
positions shall contain a 60 inch (1525 mm)
diameter space and shall have a slope not steeper
than 1:48.

15.8 Swimming Pools, Wading Pools, and Spas.

15.8.1 General. Newly designed or newly
constructed and altered swimming pools, wading
pools, and spas shall comply with 15.8.

EXCEPTION: An accessible route shall not be
required to serve raised diving boards or diving
platforms.

15.8.2* Swimming Pools. At least two accessible
means of entry shall be provided for each public
use and common use swimming pool. The
primary means of entry shall comply with 15.8.5
(Swimming Pool Lifts) or 15.8.6 (Sloped Entries).
The secondary means of entry shall comply with
one of the following: 15.8.5 (Swimming Pool Lifts),
15.8.6 (Sloped Entries), 15.8.7 (Transfer Walls),

15.8.8 (Transfer Systems), or 15.8.9 (Pool Stairs).

EXCEPTION 1*: Where a swimming pool has less
than 300 linear feet (91 m) of swimming pool wall,
at least one accessible means of entry shall be
provided and shall comply with 15.8.5
(Swimming Pool Lifts) or 15.8.6 (Sloped Entries).

EXCEPTION 2: Wave action pools, leisure rivers,
sand bottom pools, and other pools where user
access is limited to one area, shall provide at least
one accessible means of entry that complies with

15.8.5 (Swimming Pool Lifts), 15.8.6 (Sloped
Entries), or 15.8.8 (Transfer Systems).

EXCEPTION 3: Catch pools shall be required only
to be served by an accessible route that connects
to the pool edge.

15.8.3 Wading Pools. At least one accessible
means of entry complying with 15.8.6 (Sloped
Entries) shall be provided for each wading pool.

15.8.4 Spas. At least one accessible means of
entry complying with 15.8.5 (Swimming Pool
Lifts), 15.8.7 (Transfer Walls), or 15.8.8 (Transfer
Systems) shall be provided for each spa.

EXCEPTION: Where spas are provided in a
cluster, 5 percent, but not less than one, in each
cluster shall be accessible.

15.8.5* Pool Lifts. Pool lifts shall comply with
15.8.5.

15.8.5.1 Pool Lift Location. Pool lifts shall be
located where the water level does not exceed 48
inches (1220 mm).

EXCEPTION 1: Where the entire pool depth is
greater than 48 inches (1220 mm), 15.8.5.1 shall
not apply.

EXCEPTION 2: Where multiple pool lift locations
are provided, no more than one shall be required
to be located in an area where the water level does
not exceed 48 inches (1220 mm).

15.8.5.2 Seat Location. In the raised position,
the centerline of the seat shall be located over the
deck and 16 inches (405 mm) minimum from the
edge of the pool. The deck surface between the
centerline of the seat and the pool edge shall have
a slope not greater than 1:48 (see Fig. 68).
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Fig. 68
Pool Lift Seat Location

15.8.5.3 Clear Deck Space. On the side of the
seat opposite the water, a clear deck space shall
be provided parallel with the seat. The space
shall be 36 inches (915 mm) wide minimum and
shall extend forward 48 inches (1220 mm)
minimum from a line located 12 inches (305 mm)
behind the rear edge of the seat. The clear deck
space shall have a slope not greater than 1:48 (see
Fig. 69).

water
pool deck
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£
Ele |121
[{e]
. 305
& |
48 min
1220
Fig. 69

Clear Deck Space at Pool Lifts

surface when in the raised (load) position (see Fig,
70).

15.8.5.5 Seat Width. The seat shall be 16 inches
(405 mm) minimum wide.

15.8.5.6* Footrests and Armrests. Footrests
shall be provided and shall move with the seat. If
provided, armrests positioned opposite the water
shall be removable or shall fold clear of the seat
when the seat is in the raised (load) position.

EXCEPTION: Footrests shall not be required on
pool lifts provided in spas.

15.8.5.7* Operation. The lift shall be capable of
unassisted operation from both the deck and
water levels. Controls and operating mechanisms
shall be unobstructed when the lift is in use and
shall comply with 4.27.4.

15.8.5.8 Submerged Depth. The lift shall be
designed so that the seat will submerge to a water
depth of 18 inches (455 mm) minimum below the
stationary water level (see Fig. 71).

15.8.5.9* Lifting Capacity. Single person pool
lifts shall have a minimum weight capacity of 300
Ibs. (136 kg) and be capable of sustaining a static
load of atleast one and a half times the rated load.

15.8.5.4 Seat Height. The height of the lift seat

shall be designed to allow a stop at 16 inches (405
mm) minimum to 19 inches (485 mm) maximum
measured from the deck to the top of the seat

pool deck

WM

Fig. 70
Pool Lift Seat Height

405-485
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Fig 71
Pool Lift Submerged Depth

15.8.6 Sloped Entries. Sloped entries designed
to provide access into the water shall comply with
15.8.6.

15.8.6.1* Sloped Entries. Sloped entries shall
comply with 4.3, except as modified below.

EXCEPTION: Where sloped entries are provided,
the surfaces shall not be required to be slip
resistant.

15.8.6.2 Submerged Depth. Sloped entries shall
extend to a depth of 24 inches (610 mm)

minimum to 30 inches (760 mm) maximum below
the stationary water level. Where landings are
required by 4.8, at least one landing shall be
located 24 inches (610 mm) minimum to 30
inches (760 mm) maximum below the stationary
water level (see Fig. 72).

EXCEPTION: In wading pools, the sloped entry
and landings, if provided, shall extend to the
deepest part of the wading pool.

15.8.6.3* Handrails. Handrails shall be
provided on both sides of the sloped entry and
shall comply with 4.8.5. The clear width between
handrails shall be 33 inches (840 mm) minimum
and 38 inches (965 mm) maximum (see Fig, 73).

EXCEPTION 1: Handrail extensions specified by
4.8.5 shall not be required at the bottom landing
serving a sloped entry.

EXCEPTION 2: Where a sloped entry is provided
for wave action pools, leisure rivers, sand bottom
pools, and other pools where user access is
limited to one area, the required clear width
between handrails shall not apply.

EXCEPTION 3: The handrail requirements of
4.8.5 and 15.8.6.3 shall not be required on sloped
entries in wading pools.

stationary water level
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— T

“\

, landing ,

Fig. 72
Sloped Entry Submerged Depth
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33-38
840-965

Fig. 73
Sloped Entry Handrails

15.8.7 Transfer Walls. Transfer walls shall
comply with 15.8.7.

15.8.7.1 Clear Deck Space. A clear deck space
of 60 inches (1525 mm) minimum by 60 inches
(1525 mm) minimum with a slope not steeper

than 1:48 shall be provided at the base of the
transfer wall. Where one grab bar is provided, the
clear deck space shall be centered on the grab bar.
Where two grab bars are provided, the clear deck
space shall be centered on the clearance between
the grab bars (see Fig. 74).

15.8.7.2 Height. The height of the transfer wall
shall be 16 inches (405 mm) minimum to 19
inches (485 mm) maximum measured from the
deck (see Fig. 75).

15.8.7.3 Wall Depth and Length. The depth of
the transfer wall shall be 12 inches (305 mm)
minimum to 16 inches (405 mm) maximum. The
length of the transfer wall shall be 60 inches
(1525 mm) minimum and shall be centered on
the clear deck space (see Fig. 76).

15.8.7.4 Surface. Surfaces of transfer walls shall
not be sharp and shall have rounded edges.
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Fig. 74

Clear Deck Space at Transfer Walls
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15.8.7.5 Grab Bars. At least one grab bar shall
be provided on the transfer wall. Grab bars shall
be perpendicular to the pool wall and shall extend
the full depth of the transfer wall. The top of the
gripping surface shall be 4 inches (100 mm)
minimum and 6 inches (150 mm) maximum
above walls. Where one grab bar is provided,
clearance shall be 24 inches (610 mm) minimum
on both sides of the grab bar. Where two grab
bars are provided, clearance between grab bars

shall be 24 inches (610 mm) minimum. Grab
bars shall comply with 4.26 (see Fig. 77).

15.8.8 Transfer Systems. Transfer systems shall
comply with 15.8.8.

15.8.8.1 Transfer Platform. A transfer platform
19 inches (485 mm) minimum clear depth by 24
inches (610 mm) minimum clear width shall be
provided at the head of each transfer system (see
Fig. 78).

16-19
405-485

Fig. 75
Transfer Wall Height
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pool deck
Fig. 76

Transfer Wall Depth and Length
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Fig. 77

Grab Bars at Transfer Walls
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19 min
485

steps platform

610

24 min

water | pool deck

Fig. 78
Transfer System Platform

15.8.8.2 Clear Deck Space. A clear deck space
of 60 inches (1525 mm) minimum by 60 inches
(1525 mm) minimum with a slope not steeper
than 1:48 shall be provided at the base of the

transfer platform surface and shall be centered
along a 24 inch (610 mm) minimum unobstructed
side of the transfer platform (see Fig. 79).

15.8.8.3 Height. The height of the transfer
platform shall comply with 15.8.7.2.

15.8.8.4* Transfer Steps. Transfer step height
shall be 8 inches (205 mm) maximum. Transfer
steps shall extend to a water depth of 18 inches
(455 mm) minimum below the stationary water
level (see Fig, 80).

15.8.8.5 Surface. The surface of the transfer
system shall not be sharp and shall have rounded
edges.

15.8.8.6 Size. Each transfer step shall have a
tread clear depth of 14 inches (355 mm)
minimum and 17 inches (430 mm) maximum and
shall have a tread clear width of 24 inches (610
mm) minimum (see Fig. 81).
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Fig. 79
Clear Deck Space at Transfer Systems
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15.8.8.7* Grab Bars. At least one grab bar on
each transfer step and the transfer platform, or a
continuous grab bar serving each transfer step
and the transfer platform, shall be provided.
Where provided, the top of the gripping surface
shall be 4 inches (100 mm) minimum and 6
inches (150 mm) maximum above each step and
transfer platform. Where a continuous grab bar is

provided, the top of the gripping surface shall be 4
inches (100 mm) minimum and 6 inches (150
mm) maximum above the step nosing and
transfer platform. Grab bars shall comply with
4.26 and be located on at least one side of the
transfer system. The grab bar located at the
transfer platform shall not obstruct transfer (see
Fig. 82).

8 max

stationary water level

18 min
455

Fig. 80
Transfer System Steps
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Fig. 81
Size of Transfer System Steps
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Fig. 82
Grab Bars at Transfer Systems
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15.8.9 Pool Stairs. Pool stairs shall comply with
15.8.9.

15.8.9.1 Pool Stairs. Pool stairs shall comply
with 4.9, except as modified below.

15.8.9.2 Handrails. The width between
handrails shall be 20 inches (510 mm) minimum
and 24 inches (610 mm) maximum. Handrail
extensions required by 4.9.4 shall not be required
at the bottom landing serving a pool stair.

15.8.10* Water Play Components. Where water
play components are provided, the provisions of
15.6 and 4.3 shall apply, except as modified or
otherwise provided in this section.

EXCEPTION 1: Where the surface of the
accessible route, clear floor or ground spaces and
maneuvering spaces connecting play components
is submerged, the provisions of 15.6 and 4.3 for
cross slope, running slope, and surface shall not

apply.

EXCEPTION 2: Transfer systems complying with
15.6.5 shall be permitted to be used in lieu of
ramps to connect elevated play components.
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APPENDIX

APPENDIX

This appendix contains materials of an advisory
nature and provides additional information that
should help the reader to understand the
minimum requirements of the guidelines or to
design buildings or facilities for greater
accessibility. The paragraph numbers correspond
to the sections or paragraphs of the guideline to
which the material relates and are therefore not
consecutive (for example, A4.2.1 contains
additional information relevant to 4.2.1). Sections
of the guidelines for which additional material
appears in this appendix have been indicated by
an asterisk. Nothing in this appendix shall in any
way obviate any obligation to comply with the
requirements of the guidelines itself.

A2.0 General.

A2.2 Equivalent Facilitation. Specific examples
of equivalent facilitation are found in the following
sections:

4.1.6(3)(c) Elevators in Alterations

4.31.9 Text Telephones

7.2 Sales and Service Counters, Teller
Windows, Information Counters

9.1.4 Classes of Sleeping Accommodations

9.2.2(6)(d) Requirements for Accessible Units,

Sleeping Rooms, and Suites

A3.0 Miscellaneous Instructions and
Definitions.

A3.5 Definitions.

Transient Lodging. The Department of Justice's
policy and rules further define what is covered as
transient lodging.

A4.0 Accessible Elements and Spaces: Scope
and Technical Requirements.

A4.1.1 Application.

A4.1.1(3) Areas Used Only by Employees as Work
Areas. Where there are a series of individual work
stations of the same type (e.g, laboratories,
service counters, ticket booths), 5%, but not less

than one, of each type of work station should be
constructed so that an individual with disabilities
can maneuver within the work stations. Rooms
housing individual offices in a typical office
building must meet the requirements of the
guidelines concerning doors, accessible routes,
etc. but do not need to allow for maneuvering
space around individual desks. Modifications
required to permit maneuvering within the work
area may be accomplished as a reasonable
accommodation to individual employees with
disabilities under Title I of the ADA.
Consideration should also be given to placing
shelves in employee work areas at a convenient
height for accessibility or installing commercially
available shelving that is adjustable so that
reasonable accommodations can be made in the
future.

If work stations are made accessible they should
comply with the applicable provisions of 4.2
through 4.35.

A4.1.2 Accessible Sites and Exterior Facilities:
New Construction.

A4.1.2(2)(b) Court Sports: The accessible route
must be direct and connect both sides of the court
without requiring players on one side of the court
to traverse through or around another court to get
to the other side of the court.

A4.1.2(4) Exception 1. An accessible route is
required to connect to the boundary of the area of
sport activity. The term “area of sport activity”
distinguishes that portion of a room or space
where the play or practice of a sport occurs from
adjacent areas. Examples of areas of sport
activity include: basketball courts, baseball fields,
running tracks, bowling lanes, skating rinks, and
the area surrounding a piece of gymnastic
equipment. While the size of an area of sport
activity may vary from sport to sport, each
includes only the space needed to play. The
following example is provided for additional
clarification.

Example. Boundary lines define the field where a
football game is played. A safety border is also
provided around the field. The game may
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temporarily be played in the space between the
boundary lines and the safety border when
players are pushed out of bounds or momentum
carries them forward while receiving a pass. In
the game of football, the space between the
boundary line and the safety border is used to
play the game. This space and the football field
are included in the area of sport activity.

A4.1.2(4) Exception 2. Public circulation routes
where animals may also travel, such as in petting
zoos and passageways alongside animal pens in
State fairs, are not eligible for the exception.

A4.1.2(5)(e) Valet parking is not always usable by
individuals with disabilities. For instance, an
individual may use a type of vehicle controls that
render the regular controls inoperable or the
driver's seat in a van may be removed. In these
situations, another person cannot park the
vehicle. It is recommended that some self-parking
spaces be provided at valet parking facilities for
individuals whose vehicles cannot be parked by
another person and that such spaces be located
on an accessible route to the entrance of the
facility.

4.1.3(1)(b) Court Sports: The accessible route
must be direct and connect both sides of the court
without requiring players on one side of the court
to traverse through or around another court to get
to the other side of the court.

4.1.3(3) Exception 1. An accessible route is
required to connect to the boundary of the area of
sport activity. The term “area of sport activity”
distinguishes that portion of a room or space
where the play or practice of a sport occurs from
adjacent areas. Examples of areas of sport
activity include: basketball courts, baseball fields,
running tracks, bowling lanes, skating rinks, and
the area surrounding a piece of fixed gymnastic
equipment. While the size of an area of sport
activity may vary from sport to sport, each
includes only the space needed to play. The
following example is provided for additional
clarification.

A4.1.3 Accessible Buildings: New Construction.

Example. Boundary lines define the field where a
football game is played. A safety border is also
provided around the field. The game may
temporarily be played in the space between the
boundary lines and the safety border when
players are pushed out of bounds or momentum
carries them forward while receiving a pass. In
the game of football, the space between the
boundary line and the safety border is used to
play the game. This space and the football field
are included in the area of sport activity.

4.1.3(3) Exception 2. Public circulation routes
where animals may also travel, such as in petting
zoos and passageways alongside animal pens in
State fairs, are not eligible for the exception.

A4.1.3(5) Only passenger elevators are covered
by the accessibility provisions of 4.10. Materials
and equipment hoists, freight elevators not
intended for passenger use, dumbwaiters, and
construction elevators are not covered by these
guidelines. If a building is exempt from the
elevator requirement, it is not necessary to
provide a platform lift or other means of vertical
access in lieu of an elevator.

Under Exception 4, platform lifts are allowed
where existing conditions make it impractical to
install a ramp or elevator. Such conditions
generally occur where it is essential to provide
access to small raised or lowered areas where
space may not be available for a ramp. Examples
include, but are not limited to, raised pharmacy
platforms, commercial offices raised above a sales
floor, or radio and news booths.

While the use of platform lifts is allowed, ramps
are recommended to provide access to player
seating areas serving an area of sport activity.

A4.1.3(9) Supervised automatic sprinkler
systems have built in signals for monitoring
features of the system such as the opening and
closing of water control valves, the power supplies
for needed pumps, water tank levels, and for
indicating conditions that will impair the
satisfactory operation of the sprinkler system.
Because of these monitoring features, supervised
automatic sprinkler systems have a high level of
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satisfactory performance and response to fire
conditions.

A4.1.3(10) If an odd number of drinking
fountains is provided on a floor, the requirement
in 4.1.3(10)(b) may be met by rounding down the
odd number to an even number and calculating
50% of the even number. When more than one
drinking fountain on a floor is required to comply
with 4.15, those fountains should be dispersed to
allow wheelchair users convenient access. For
example, in a large facility such as a convention
center that has water fountains at several
locations on a floor, the accessible water fountains
should be located so that wheelchair users do not
have to travel a greater distance than other people
to use a drinking fountain.

A4.1.3(12)(c) Different types of lockers may
include full-size and half-size lockers, as well as
those specifically designed for storage of various
sports equipment.
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within the seating area are provided. This will
allow choice in viewing and price categories.

Building and life safety codes set minimum
distances between rows of fixed seats with
consideration of the number of seats in a row, the
exit aisle width and arrangement, and the location
of exit doors. "Continental" seating, with a greater
number of seats per row and a commensurate
increase in row spacing and exit doors, facilitates
emergency egress for all people and increases ease
of access to mid-row seats especially for people
who walk with difficulty. Consideration of this
positive attribute of "continental”" seating should
be included along with all other factors in the
design of fixed seating areas.

Removable armrests are recommended on fixed
companion seats provided in assembly areas in
amusement facilities. This provides the option for
an individual using a wheelchair or other mobility
device to transfer into a seat where motion and
other effects may be provided as part of the
amusement experience.

A4.33.6 Placement of Listening Systems. A
distance of 50 ft (15 m) allows a person to
distinguish performers' facial expressions.

A4.33.7 Types of Listening Systems. An
assistive listening system appropriate for an
assembly area for a group of persons or where the
specific individuals are not known in advance,
such as a playhouse, lecture hall or movie theater,
may be different from the system appropriate for
a particular individual provided as an auxiliary
aid or as part of a reasonable accommodation.
The appropriate device for an individual is the
type that individual can use, whereas the
appropriate system for an assembly area will
necessarily be geared toward the "average" or
aggregate needs of various individuals. A listening
system that can be used from any seat in a seating
area is the most flexible way to meet this
specification. Earphone jacks with variable
volume controls can benefit only people who have
slight hearing loss and do not help people who use
hearing aids. At the present time, magnetic
induction loops are the most feasible type of

listening system for people who use hearing aids
equipped with "T- coils," but people without
hearing aids or those with hearing aids not
equipped with inductive pick-ups cannot use them
without special receivers. Radio frequency
systems can be extremely effective and
inexpensive. People without hearing aids can use
them, but people with hearing aids need a special
receiver to use them as they are presently
designed. If hearing aids had a jack to allow a by-
pass of microphones, then radio frequency
systems would be suitable for people with and
without hearing aids. The Department of
Justice’s regulations implementing titles II and III
of the ADA require public entities and public
accommodations to provide appropriate auxiliary
aids and services to ensure effective
communication. See 28 CFR 35.160, 28CFR
35.164, and 28 CFR 36.303. Where assistive
listening systems are used to provide effective
communication, the Department of Justice
considers it essential that a portion of receivers be
compatible with hearing aids.

Some listening systems may be subject to
interference from other equipment and feedback
from hearing aids of people who are using the
systems. Such interference can be controlled by
careful engineering design that anticipates
feedback sources in the surrounding area.

Table A2, shows some of the advantages and
disadvantages of different types of assistive
listening systems. In addition, the Access Board
has published a pamphlet on Assistive Listening
Systems which lists demonstration centers across
the country where technical assistance can be
obtained in selecting and installing appropriate
systems. The state of New York has also adopted a
detailed technical specification which may be
useful.

A4.36.2 Saunas and Steam Rooms. A 60-inch
turning diameter space or a T-shaped space is
required within the sauna or steam room.
Removable benches or seats are permitted to
obstruct the 60-inch or T-shaped space.
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A4.37.3 Benches. Back support may be achieved
through locating benches adjacent to walls or by
other designs that will meet the minimum
dimensions specified.

Ab5.0 Restaurants and Cafeterias.

A5.1 General. Dining counters (where there is no
service) are typically found in small carry-out
restaurants, bakeries, or coffee shops and may
only be a narrow eating surface attached to a wall.
This section requires that where such a dining
counter is provided, a portion of the counter shall
be at the required accessible height.

A7.0 Business, Mercantile and Civic.

A7.2(3)(iii) Counter or Teller Windows with
Partitions. Methods of facilitating voice
communication may include grilles, slats, talk-
through baffles, and other devices mounted
directly into the partition which users can speak
directly into for effective communication. These
methods are required to be designed or placed so
that they are accessible to a person who is
standing or seated. However, if the counter is only
used by persons in a seated position, then a
method of facilitating communication which is
accessible to standing persons would not be
necessary.
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Al15.0 Recreation Facilities.

Unless otherwise modified in Section 4 or
specifically addressed in section 15, all other
ADAAG provisions apply for the design and
construction of recreation facilities and elements.
The provisions in this section apply wherever
these elements are provided. For example, office
buildings may contain a room with exercise
equipment and these sections therefore apply.

Al15.1 Amusement Rides.

These guidelines apply to newly designed or newly
constructed amusement rides. A custom
designed and constructed ride is new upon its
“first use,” which is the first time amusement park
patrons take the ride. With respect to amusement
rides purchased from other entities, “new” refers
to the first permanent installation of the ride,
whether it is used “off the shelf” or it is modified
before it is installed. Where amusement rides are
moved after several seasons to another area of the
park or to another park, the ride would not be
considered newly designed or newly constructed.

Amusement rides designed primarily for children,
amusement rides that are controlled or operated
by the rider, and amusement rides without seats,
are not required to provide wheelchair spaces,
transfer seats, or transfer systems, and need not
meet the signage requirements in 15.1.6. The
load and unload areas of these rides must,
however, be on an accessible route and must
provide maneuvering space under 15.1.4 and
15.1.5.

The scoping and technical provisions of the
guidelines were developed to address common
amusement rides. There will be other amusement
attractions that have unique designs and features
which are not adequately addressed by the
guidelines. In those situations, the guidelines are
to be applied to the extent possible.

An accessible route must be provided to these
areas. Where an attraction or ride has unique
features for which there are no applicable scoping
provisions, then a reasonable number, but at least
one, of the features must be located on an

accessible route. Where there are appropriate
technical provisions, they must be applied to the
elements that are covered by the scoping
provisions. Where an attraction has unique
designs for which the technical provisions are not
appropriate, the operators of those attractions are
still subject to all the other requirements of the
ADA, including program accessibility, barrier
removal and the general obligation to provide
individuals with disabilities an equal opportunity
to enjoy the goods and services provided by their
facilities. An example of an amusement ride not
specifically addressed by the guidelines includes
“virtual reality” rides where the device does not
move through a fixed course within a defined area.

Al15.1 Exception 1. Mobile or temporary rides
are those set up for short periods of time such as
traveling carnivals, State and county fairs, and
festivals. The amusement rides that are covered
by section 15.1 are ones that are not regularly
assembled and disassembled.

A15.1 Exception 2. The exception does not
apply to those rides where patrons may cause the
ride to make incidental movements, but where the
patron otherwise has no control over the ride.

A15.1 Exception 3. The exception is limited to
those rides designed “primarily” for children,
where children are assisted on and off the ride by
an adult. This exception is limited to those rides
designed for children and not for the occasional
adult user. An accessible route to and
maneuvering space in the load and unload area
will provide access for adults and family members
assisting children on and off these rides.

A15.1.2 Alterations to Amusement Rides.
Routine maintenance, painting, and changing of
theme boards are examples of activities that do
not constitute an alteration subject to section
15.1.2. Where existing amusement rides are
moved and not altered, section 15.1 does not
apply unless the load and unload area of the
amusement ride is newly designed and
constructed. If a load or unload area is altered,
the alteration provisions of ADAAG 4.1.6 must be
applied to the altered area.
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A15.1.4 Accessible Route. Steeper slopes are
permitted (not to exceed 1:8) where the accessible
route connects to the amusement ride in the load
and unload position. This is permitted only
where compliance with 4.8.2 (maximum slope
1:12) is “structurally or operationally infeasible”.
In most cases, this will be limited to areas where
the accessible route leads directly to the
amusement ride and where there are space
limitations on the ride, not the queue line. Where
possible, the least possible slope should be used
on the accessible route that serves the amusement
ride.

A15.1.7.1.2 Amusement Rides with Wheelchair
Spaces. 36 CFR 1192.83(c) ADA Accessibility
Guidelines for Transportation Vehicles - Light Rail
Vehicles and Systems - Mobility Aid Accessibility
is available at www.access-board.gov/transit/html/
vguide.htm#LRVM. It references provisions for
bridge plates and ramps used for gaps between
wheelchair spaces and floors of load and unload
areas.

A15.1.7.2 Exception 3. This exception for
protruding objects applies to the ride devices, not
to circulation areas or accessible routes in the
queue lines or the load and unload areas.

A15.1.7.2.2 Wheelchair Spaces - Side Entry.
Under certain circumstances, a 32-inch clear
opening will not provide sufficient width to
accommodate a turn into an amusement ride.
The amount of clear space needed within the ride,
and the size and position of the opening are
interrelated. Additional space for maneuvering
and a wider door will be needed where a side
opening is centered on the ride. For example,
where a 42-inch opening is provided, a minimum
clear space of 60 inches in length and 36 inches in
depth is needed (see Fig. A9). This is necessary to
ensure adequate space for maneuvering. For
additional guidance refer to Figure 3 (Wheelchair
Turning Space) and Figure 4 (Minimum Clear
Floor Space for Wheelchairs) on minimum space
requirements.

60 min
1220
42 min
1065

Fig. A9
Wheelchair Spaces - Side Entry

A15.1.8 Amusement Ride Seats Designed for
Transfer. There are many different ways that
individuals transfer to and from their wheelchairs
or mobility devices. The proximity of the clear
floor or ground space next to an element and the
height of the element one is transferring to are
both critical for a safe and independent transfer.
Providing additional clear floor or ground space
both in front of and diagonally to the element will
provide flexibility and increased usability for a
more diverse population of individuals with
disabilities. Ride seats designed for transfer
should involve only one transfer. Where possible,
designers are encouraged to locate the ride seat
no higher than 17 to 19 inches above the load and
unload surface. Where greater distances are
required for transfers, consideration should be
given to providing gripping surfaces, seat padding,
and avoiding sharp or protruding objects in the
path of transfer to better facilitate the transfer
process.

A15.1.9 Transfer Devices for Use with
Amusement Rides. Transfer devices for use with
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amusement rides should permit individuals to
make independent transfers to and from their
wheelchairs or mobility devices. There are a
variety of transfer devices available that could be
adapted to provide access onto an amusement
ride. Examples of devices that may provide for
transfers include, but are not limited to, transfer
systems (see 15.8.8), lifts, mechanized seats, and
other custom designed systems. Operators and
designers have flexibility in developing designs
that will facilitate individuals to transfer onto
amusement rides. These systems or devices
should be designed to be reliable and sturdy. A
transfer board, for example, would not be
sufficient because it will not provide enough
support or stability and may cause injury.

Designs which limit the number of transfers
required from one’s wheelchair or mobility device
to the ride seat are encouraged. When using a
transfer device to access an amusement ride, the
least amount of transfers for the least amount of
distance is desired. Where possible, designers are
encouraged to locate the transfer device seat no
higher than 17 to 19 inches above the load and
unload surface. Where greater distances are
required for transfers, consideration should be
given to providing gripping surfaces, seat padding,
and avoiding sharp or protruding objects in the
path of transfer to better facilitate the transfer
process. Where a series of transfers are required
to reach the amusement ride seat, each vertical
transfer should not exceed 8 inches.

As discussed with amusement rides seats
designed for transfer, there are many different
ways that individuals transfer to and from their
wheelchairs or mobility devices. The proximity of
the clear floor or ground space next to an element
and the height of the element one is transferring to
are both critical for a safe and independent
transfer. Providing additional clear floor or
ground space both in front of and diagonally to
the element will provide flexibility and increased
usability for a more diverse population of
individuals with disabilities.

A15.2 Boating Facilities.

A15.2.2 Accessible Route. The following two
examples apply exceptions two and three.

Example 1. Boat slips which are required to be
accessible are provided at a floating pier. The
vertical distance an accessible route must travel to
the pier when the water is at its lowest level is six
feet, although the water level only fluctuates three
feet. To comply with exceptions 2 and 3, at least
one design solution would provide a gangway at
least 72.25 feet long which ensures the slope does
not exceed 1:12.

Example 2. A gangway is provided to a floating
pier which is required to be on an accessible
route. The vertical distance is 10 feet between the
elevation where the gangway departs the landside
connection and the elevation of the pier surface at
the lowest water level. Exceptions 2 and 3, which
modify 4.8.2, permit the gangway to be at least 80
feet long. Another design solution would be to
have two 40-foot continuous gangways joined
together at a float, where the float (as the water
level falls) will stop dropping at an elevation five
feet below the landside connection.

A15.2.3 Boat Slips: Minimum Number.
Accessible boat slips are not “reserved” for
persons with disabilities in the same manner as
accessible vehicle parking spaces. Rather,
accessible boat slip use is comparable to
accessible hotel rooms. The Department of
Justice is responsible for addressing operational
issues relating to the use of accessible facilities
and elements. The Department of Justice
currently advises that hotels should hold
accessible rooms for persons with disabilities
until all other rooms are filled. At that point,
accessible rooms can be open for general use on a
first come, first serve basis.

The following two examples apply to a boating
facility with a single non-demarcated pier.

Example 1. A site contains a new boating facility
which consists of a single 60-foot pier. Boats are
only moored parallel with the pier on both sides
to allow occupants to embark or disembark.
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Since the number of slips cannot be identified,
section 15.2.3 requires each 40 feet of boat slip
edge to be counted as one slip for purposes of
determining the number of slips available and
determines the number required to be accessible.
The 120 feet of boat slip edge at the pier would
equate with 3 boat slips. Table 15.2.3 would
require 1 slip to be accessible and comply with
15.2.5. Section 15.2.5 (excluding the exceptions
within the section) requires a clear pier space 60
inches wide minimum extending the length of the
slip. In this example, because the pier is at least
40 feet long, the accessible slip must contain a
clear pier space at least 40 feet long which has a
minimum width of 60 inches.

Example 2. A new boating facility consisting of a
single pier 25 feet long and 3 feet wide is being
planned for a site. The design intends to allow
boats to moor and occupants to embark and
disembark on both sides, and at one end. As the
number of boat slips cannot be identified,
applying section 15.2.3 would translate to 53 feet
of boat slip edge at the pier. This equates with two
slips. Table 15.2.5 would require 1 slip to be
accessible. To comply with 15.2.5 (excluding the
exceptions within the section), the width of the
pier must be increased to 60 inches. Neither
15.2.3 or 15.2.5 requires the pier length to be
increased to 40 feet.

A15.2.3.1 Dispersion. Types of boat slips are
based on the size of the boat slips; whether single
berths or double berths, shallow water or deep
water, transient or longer-term lease, covered or
uncovered; and whether slips are equipped with
features such as telephone, water, electricity and
cable connections. The term “boat slip” is
intended to cover any pier area where recreational
boats embark or disembark, unless classified as a
launch ramp boarding pier. For example, a fuel
pier may contain boat slips, and this type of short
term slip would be included in determining
compliance with 15.2.3.1.

A15.2.4 Boarding Piers at Boat Launch Ramps.
The following two examples apply to a boat launch
ramp boarding pier.

Example 1. A chain of floats is provided on a
launch ramp to be used as a boarding pier which
is required to be accessible by 15.2.4. At high
water, the entire chain is floating and a transition
plate connects the first float to the surface of the
launch ramp. As the water level decreases,
segments of the chain end up resting on the
launch ramp surface, matching the slope of the
launch ramp. As water levels drop, segments
function also as gangways because one end of a
segment is resting on the launch ramp surface
and the other end is connecting to another floating
segment in the chain.

Under ADAAG 4.1.2(2), an accessible route must
serve the last float because it would function as
the boarding pier at the lowest water level. Under
exception 3 in 15.2.4, each float is not required to
comply with ADAAG 4.8, but must meet all other
requirements in ADAAG 4.3, unless exempted by
exception 1 in 15.2.4. In this example, because
the entire chain also functions as a boarding pier,
the entire chain must comply with the
requirements of 15.2.5, including the 60-inch
minimum clear pier width provision.

Example 2. A non-floating boarding pier
supported by piles divides a launching area into
two launch ramps and is required to be
accessible. Under ADAAG 4.1.2(2), an accessible
route must connect the boarding pier with other
accessible buildings, facilities, elements, and
spaces on the site. Although the boarding pier is
located within a launch ramp, because the pier is
not a floating pier or a skid pier, none of the
exceptions in 15.2.4 apply. To comply with
ADAAG 4.3, either the accessible route must run
down the launch ramp or the fixed boarding pier
could be relocated to the side of the two launch
ramps. The second option leaves the slope of the
launch ramps unchanged, because the accessible
route runs outside the launch ramps.

Al15.2.4.1 Boarding Pier Clearances. The
guidelines do not establish a minimum length for
accessible boarding piers at boat launch ramps.
The accessible boarding pier would have a length
which is at least equal to other boarding piers
provided at the facility. If no other boarding pier
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is provided, the pier would have a length equal to
what would have been provided if no access
requirements applied. The entire length of
accessible boarding piers would be required to
comply with the same technical provisions that
apply to accessible boat slips. For example, at a
launch ramp, if a 20-foot long accessible boarding
pier is provided, the entire 20 feet must comply
with the pier clearance requirements in 15.2.5.
Likewise, if a 60-foot long accessible boarding pier
is provided, the pier clearance requirements in
15.2.5 would apply to the entire 60 feet.

A15.2.5 Accessible Boat Slips. Although the
minimum width of the clear pier space is 60
inches, it is recommended that piers be wider
than 60 inches to improve the safety for persons
with disabilities, particularly on floating piers.

A15.2.5.1 Clearances, Exception 3. Where the
conditions in exception 3 are satisfied, existing
facilities are only required to have one accessible
boat slip with a pier clearance which runs the
length of the slip. All other accessible slips are
allowed to have the required pier clearance at the
head of the slip. Under this exception, at piers
with perpendicular boat slips, the width of most
“finger piers” will remain unchanged. However,
where mooring systems for floating piers are
replaced as part of pier alteration projects, an
opportunity may exist for increasing accessibility.
Piers may be reconfigured to allow an increase in
the number of wider finger piers, and serve as
accessible boat slips.

A15.3 Fishing Piers and Platforms.

A15.3.3.1 Edge Protection. Edge protection is
required only where railings, guards, or handrails
are provided on a fishing pier or platform. Edge
protection will prevent wheelchairs or other
mobility devices from slipping off the fishing pier
or platform. Extending the deck of the fishing
pier or platform 12 inches where the 34-inch high
railing is provided is an alternative design,
permitting individuals using a wheelchair or other
mobility device to pull into a clear space and move
beyond the face of the railing. In such a design,
edge protection is not required.

A15.3.2 Accessible Route, Exception 2. For
example, to provide access to an accessible
floating fishing pier, a gangway is used. The
vertical distance is 60 inches between the
elevation that the gangway departs the landside
connection and the elevation of the pier surface at
the lowest water level. Exception 2 permits the
use of a gangway at least 30 feet long, or a series
of connecting gangways with a total length of at
least 30 feet. The length of transition plates would
not be included in determining if the gangway(s)
meet the requirements of the exception.

A15.3.3.3 Dispersion. Portions of the railings
that are lowered to provide fishing opportunities
for persons with disabilities must be located in a
variety of locations on the fishing pier or platform
to give people a variety of locations to fish.
Different fishing locations may provide varying
water depths, shade (at certain times of the day),
vegetation, and proximity to the shoreline or
bank.

A15.4 Golf.

A15.4.2 Accessible Routes. The accessible
route or golf car passage must serve accessible
elements and spaces located within the boundary
of a golf course. The 48-inch minimum width for
the accessible route is necessary to ensure
passage of a golf car on either the accessible route
or the golf car passage. This is important where
the accessible route is used to connect the golf car
rental area, bag drop areas, practice putting
greens, accessible practice teeing grounds, course
toilet rooms, and course weather shelters. These
are areas outside the boundary of the golf course,
but are areas where an individual using an
adapted golf car may travel. A golf car passage
may not be substituted for other accessible
routes, required by ADAAG 4.1.2, located outside
the boundary of the course. For example, an
accessible route connecting an accessible parking
space to the entrance of a golf course clubhouse is
not covered by this provision.

A15.4.3 Accessible Route - Driving Ranges.
Both a stand alone driving range or a driving
range next to a golf course must provide an
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accessible route or golf car passage that connects
accessible teeing stations with accessible parking
spaces. The accessible route must be a minimum
width of 48 inches; 60 inches if handrails are
provided. The additional width permits the use of
a golf car on the accessible route. Providing a golf
car passage will permit a person that uses a golf
car to practice driving a golf ball from the same
position and stance used when playing the game.
Additionally, the space required for a person using
a golf car to enter and exit the teeing stations
required to be accessible should be considered.

A15.5 Miniature Gollf.

Where possible, providing access to all holes on a
miniature golf course is recommended. If a
course is designed with the minimum 50 percent
accessible holes, designers or operators are
encouraged to select holes which provide for an
equivalent experience to the maximum extent
possible. Accessible holes are required to be
consecutive with one break permitted, if the last
hole on the course is in the sequence.

A15.5.3 Accessible Route. Where only the
minimum 50 percent of the holes are accessible,
an accessible route from the last accessible hole to
the course exit or entrance must not require travel
back through other holes. In some cases, this
may require an additional route. Other options
include increasing the number of accessible holes
in a way that limits the distance needed to connect
the last accessible hole with the course exit or
entrance. In any case, careful consideration to the
layout of the course will be important to minimize
space impacts.

The 1-inch curb for a 32-inch minimum opening
can be located in an area where the ball is less
likely to ricochet. Where the accessible route on
the hole is provided, steeper slopes are permitted
for a limited distance. A landing or level area
must separate each of these steeper sloping
segments. This will provide a resting area
between the steeper segments.

A15.5.5 Golf Club Reach Range. Accessible
holes on a miniature golf course may be provided
with an accessible route leading through the hole

or with the accessible route next to the hole.
Where the accessible route is provided adjacent to
the hole, the route must be located within the golf
club reach range. This allows individuals
sufficient space and reach to play the game
outside of the hole. Where possible, the distance
between the level areas and the accessible route
should be as close as possible, affording more
opportunities for play.

A15.6 Play Areas.

A15.6.1 General. This section is to be applied
during the design, construction, and alteration of
play areas for children ages 2 and over. Play areas
are the portion of a site where play components
are provided. This section does not apply to other
portions of a site where elements such as sports
fields, picnic areas, or other gathering areas are
provided. Those areas are addressed by other
sections of ADAAG. Play areas may be located on
exterior sites or within a building. Where separate
play areas are provided within a site for children
in specified age groups (e.g., preschool (ages 2 to
5) and school age (ages 5 to 12)), each play area
must comply with this section. Where play areas
are provided for the same age group on a site but
are geographically separated (e.g., one is located
next to a picnic area and another is located next to
a softball field), they are considered separate play
areas and each play area must comply with this
section.

A15.6.2 Ground Level Play Components. A
ground level play component is a play component
approached and exited at the ground level.
Examples of ground level play components
include spring rockers, swings, diggers, and stand
alone slides. When distinguishing between the
different types of ground level play components,
consider the general experience provided by the
play component. Examples of different types of
experiences include, but are not limited to,
rocking, swinging, climbing, spinning, and sliding.
A spiral slide may provide a slightly different
experience from a straight slide, but sliding is the
general experience and therefore a spiral slide is
not considered a different type of play component
than a straight slide.
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The number of ground level play components is
not dependent on the number of children who can
play on the play component. A large seesaw
designed to accommodate ten children at once is
considered one ground level play component.

Where a large play area includes two or more
composite play structures designed for the same
age group, the total number of elevated play
components on all the composite play structures
must be added to determine the additional
number and types of ground level play
components that must be provided on an
accessible route, and the type of accessible route
(e.g., ramps or transfer systems) that must be
provided to the elevated play components.

Ground level play components accessed by
children with disabilities must be integrated in the
play area. Designers should consider the optimal
layout of ground level play components accessed
by children with disabilities to foster interaction
and socialization among all children. Grouping all
ground level play components accessed by
children with disabilities in one location is not
considered integrated.

A15.6.3 Elevated Play Components. Elevated
play components are approached above or below
grade and are part of a composite play structure.
A double or triple slide that is part of a composite
play structure is one elevated play component.
For purposes of this section, ramps, transfer
systems, steps, decks, and roofs are not
considered elevated play components. These
elements are generally used to link other elements
on a composite play structure. Although
socialization and pretend play can occur on these
elements, they are not primarily intended for play.
Some play components that are attached to a
composite play structure can be approached or
exited at the ground level or above grade from a
platform or deck. For example, a climber
attached to a composite play structure can be
approached or exited at the ground level or above
grade from a platform or deck on a composite
play structure. Play components that are attached
to a composite play structure and can be
approached from a platform or deck (e.g.,

climbers and overhead play components), are
considered elevated play components. These play
components are not considered ground level play
components also, and do not count toward the
requirements in 15.6.2 regarding the number of
ground level play components that must be
located on an accessible route.

A15.6.4 Accessible Routes. Accessible routes
within the boundary of the play area must comply
with 15.6.4. Accessible routes connecting the play
area to parking, drinking fountains, and other
elements on a site must comply with 4.3.
Accessible routes provide children who use
wheelchairs or other mobility devices the
opportunity to access play components.
Accessible routes should coincide with the general
circulation path used within the play area.
Careful placement and consideration of the layout
of accessible routes will enhance the ability of
children with disabilities to socialize and interact
with other children.

Where possible, designers and operators are
encouraged to provide wider ground level
accessible routes within the play area or consider
designing the entire ground surface to be
accessible. Providing more accessible spaces will
enhance the integration of all children within the
play area and provide access to more play
components. A maximum slope of 1:16 is
required for ground level ramps; however, a lesser
slope will enhance access for those children who
have difficulty negotiating the 1:16 maximum
slope. Handrails are not required on ramps
located within ground level use zones.

Where a stand alone slide is provided, an
accessible route must connect the base of the
stairs at the entry point, and the exit point of the
slide. A ramp or transfer system to the top of the
slide is not required. Where a sand box is
provided, an accessible route must connect to the
border of the sand box. Accessibility to the sand
box would be enhanced by providing a transfer
system into the sand or by providing a raised
sand table with knee clearance complying with
15.6.6.3.
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Elevated accessible routes must connect the entry
and exit points of at least 50 percent of elevated
play components. Ramps are preferred over
transfer systems since not all children who use
wheelchairs or other mobility devices may be able
to use or may choose not to use transfer systems.
Where ramps connect elevated play components,
the maximum rise of any ramp run is limited to12
inches. Where possible, designers and operators
are encouraged to provide ramps with a lesser
slope than the 1:12 maximum. Berms or sculpted
dirt may be used to provide elevation and may be
part of an accessible route to composite play
structures.

Platform lifts complying with 4.11 and applicable
State and local codes are permitted as a part of an
accessible route. Because lifts must be
independently operable, operators should
carefully consider the appropriateness of their use
in unsupervised settings.

A15.6.5 Transfer Systems. Transfer systems are
a means of accessing composite play structures.
Transfer systems generally include a transfer
platform and a series of transfer steps. Children
who use wheelchairs or other mobility devices
transfer from their wheelchair or mobility devices
onto the transfer platform and lift themselves up
or down the transfer steps and scoot along the
decks or platforms to access elevated play
components. Some children may be unable or
may choose not to use transfer systems. Where
transfer systems are provided, consideration
should be given to the distance between the
transfer system and the elevated play
components. Moving between a transfer platform
and a series of transfer steps requires extensive
exertion for some children. Designers should
minimize the distance between the points where a

child transfers from a wheelchair or mobility
device and where the elevated play components
are located. Where elevated play components are
used to connect to another elevated play
component in lieu of an accessible route, careful
consideration should be used in the selection of
the play components used for this purpose.
Transfer supports are required on transfer
platforms and transfer steps to assist children
when transferring. Some examples of supports
include a rope loop, a loop type handle, a slot in
the edge of a flat horizontal or vertical member,
poles or bars, or D rings on the corner posts.

A15.6.6 Play Components. Clear floor or
ground spaces, maneuvering spaces, and
accessible routes may overlap within play areas.
A specific location has not been designated for the
clear floor or ground spaces or maneuvering
spaces, except swings, because each play
component may require that the spaces be placed
in a unique location. Where play components
include a seat or entry point, designs that provide
for an unobstructed transfer from a wheelchair or
other mobility device are recommended. This will
enhance the ability of children with disabilities to
independently use the play component.

When designing play components with
manipulative or interactive features, consider
appropriate reach ranges for children seated in
wheelchairs. The following table provides
guidance on reach ranges for children seated in
wheelchairs. These dimensions apply to either
forward or side reaches. The reach ranges are
appropriate for use with those play components
that children seated in wheelchairs may access
and reach. Where transfer systems provide
access to elevated play components, the reach
ranges are not appropriate.

Children's R

each Ranges

Forward or Side Reach

Ages 3 and 4

Ages 5 through 8

Ages 9 through 12

High (maximum)

36 in (915 mm)

40 in (1015 mm)

44 in (1120 mm)

Low (minimum)

20 in (510 mm)

18 in (455 mm)

16 in (405 mm)
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Where a climber is located on a ground level
accessible route, some of the climbing rings
should be within the reach ranges. A careful
balance of providing access to play components
but not eliminating the challenge and nature of the
activity is encouraged.

A15.6.7 Ground Surfaces. Ground surfaces
along clear floor or ground spaces, maneuvering
spaces, and accessible routes must comply with
the ASTM F 1951 Standard Specification for
Determination of Accessibility to Surface Systems
Under and Around Playground Equipment. The
ASTM F 1951 standard is available from the
American Society for Testing and Materials
(ASTM), 100 Barr Harbor Drive, West
Conshohocken, PA 19428-2959, telephone (610)
832-9585. The ASTM F 1951 standard may be
ordered online from ASTM (http:/www.astm.org).
The ASTM F 1951 standard determines the
accessibility of a surface by measuring the work
required to propel a wheelchair across the
surface. The standard includes tests of effort for
both straight ahead and turning movement, using
a force wheel on a rehabilitation wheelchair as the
measuring device. To meet the standard, the force
required must be less than that required to propel
the wheelchair up a ramp with a 1:14 slope. When
evaluating ground surfaces, operators should
request information about compliance with the
ASTM F 1951 standard.

Ground surfaces must be inspected and
maintained regularly and frequently to ensure
continued compliance with the ASTM F 1951
standard. The type of surface material selected
and play area use levels will determine the
frequency of inspection and maintenance
activities.

When using a combination of surface materials,
careful design is necessary to provide appropriate
transitions between the surfaces. Where a rubber
surface is installed on top of asphalt to provide
impact attenuation, the edges of the rubber
surface may create a change in level between the
adjoining ground surfaces. Where the change in
level is greater than Y% inch, a sloped surface with
a maximum slope of 1:12 must be provided.

Products are commercially available that provide
a 1:12 slope at transitions. Transitions are also
necessary where the combination of surface
materials include loose fill products. Where
edging is used to prevent the loose surface from
moving onto the firmer surface, the edging may
create a tripping hazard. Where possible, the
transition should be designed to allow for a
smooth and gradual transition between the two
surfaces.

A15.7 Exercise Equipment and Machines,
Bowling Lanes, and Shooting Facilities.

A15.7.2 Exercise Equipment and Machines.
Fitness facilities often provide a range of choices
of exercise equipment. At least one of each type of
exercise equipment and machine must be served
by an accessible route. Most strength training
equipment and machines are considered different
types. For example, a bench press machine is
considered a different type than a biceps curl
machine. The requirement for providing access to
each type is intended to cover the variety of
strength training machines. Where operators
provide a biceps curl machine and free weights,
both are required to meet the provisions in this
section, even though an individual may be able to
work on their biceps through both types of
equipment. Where the exercise equipment and
machines provided are only different in that
different manufacturers provide them, only one of
each type of machine is required to meet these
guidelines. For example, where two bench press
machines are provided and each is manufactured
by a different company, only one is required to
comply.

Similarly, there are many types of cardiovascular
exercise machines, such as stationary bicycles,
rowing machines, stair climbers, and treadmills.
Each machine provides a cardiovascular exercise
and is considered a different type for purposes of
these guidelines.

One clear floor or ground space is permitted to be
shared between two pieces of exercise equipment.
Designers should carefully consider layout
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options to maximize space such as connecting
ends of the row and center aisle spaces.

The position of the clear floor space may vary
greatly depending on the use of the equipment or
machine. For example, to make a shoulder press
accessible, clear floor space next to the seat would
be appropriate to allow for transfer. Clear floor
space for a bench press machine designed for use
by an individual seated in a wheelchair, however,
will most likely be centered on the operating
mechanisms.

Designers and operators are encouraged to select
exercise equipment and machines that provide
fitness opportunities for persons with lower body
extremity disabilities. Upper body exercise
equipment and machines that offer either
cardiovascular or strength training will enhance
fitness opportunities for persons with disabilities
from a wheelchair or mobility device. Examples
include: equipment or machines that provide arm
ergometry, free weights, and weighted pulley
systems that are usable from a wheelchair or
mobility device.

A15.7.4. Shooting Facilities. Examples of
different types of firing positions include, but are
not limited to: positions having different
admission prices, positions with or without
weather covering or lighting, and positions
supporting different shooting events such as
argon, muzzle loading rifle, small bore rifle, high
power rifle, bull’s eye pistol, action pistol,
silhouette, trap, skeet, and archery (bow and
crossbow).

A15.8 Swimming Pools, Wading Pools, and
Spas.

A15.8.2 Swimming Pools. Where more than
one means of access is provided into the water, it
is recommended that the means be different.
Providing different means of access will better
serve the varying needs of people with disabilities
in getting into and out of a swimming pool. It is
also recommended that where two or more means
of access are provided, they not be provided in the
same location in the pool. Different locations will

provide increased options for entry and exit,
especially in larger pools.

A15.8.2 Swimming Pools, Exception 1. Pool
walls at diving areas and areas along pool walls
where there is no pool entry because of
landscaping or adjacent structures should be
counted when determining the number of
accessible means of entry required.

A15.8.5 Pool Lifts. There are a variety of seats
available on pool lifts ranging from sling seats to
those that are preformed or molded. Pool lift
seats with backs will enable a larger population of
persons with disabilities to use the lift. Pool lift
seats that consist of materials that resist
corrosion and provide a firm base to transfer will
be usable by a wider range of people with
disabilities. Additional options such as armrests,
head rests, seat belts, and leg support will
enhance accessibility and better accommodate
people with a wide range of disabilities.

A15.8.5.6 Footrests and Armrests. Footrests
are encouraged on lifts used in larger spas, where
the foot well water depth is 34 inches or greater.
Providing footrests, especially ones that support
the entire foot, will facilitate safe and independent
transfers by a larger population of persons with
disabilities.

A15.8.5.7 Operation. Pool lifts must be capable
of unassisted operation from both the deck and
water levels. This will permit a person to call the
pool lift when the pool lift is in the opposite
position. It is extremely important for a person
who is swimming alone to be able to call the pool
lift when it is in the up position so he or she will
not be stranded in the water for extended periods
of time awaiting assistance. The requirement for
a pool lift to be independently operable does not
preclude assistance from being provided.

A15.8.5.9 Lifting Capacity. Single person pool
lifts must be capable of supporting a minimum
weight of 300 pounds and sustaining a static load
of at least one and a half times the rated load.
Pool lifts should be provided that meet the needs
of the population it is serving, Providing a pool lift
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with a weight capacity greater than 300 pounds
may be advisable.

A15.8.6.1 Sloped Entries. Personal wheelchairs
and mobility devices may not be appropriate for
submerging in water. Some may have batteries,
motors, and electrical systems that when
submerged in water may cause damage to the
personal mobility device or wheelchair or may
contaminate the pool water. Providing an aquatic
wheelchair made of non-corrosive materials and
designed for access into the water will protect the
water from contamination and avoid damage to
personal wheelchairs or other mobility aids.

A15.8.6.3 Handrails. Handrails on both sides of
a sloped entry provides stability to both persons
with mobility impairments and persons using
wheelchairs. For safety reasons, a single handrail
is permitted on sloped entries provided at wave
action pools, leisure rivers, sand bottom pools,
and other pools where user access is limited to
one area.

A15.8.8.4 Transfer Steps. Where possible, the
height of the transfer step should be as minimal
as possible. This will decrease the distance an
individual is required to lift up or move down to
reach the next step to gain access.

A15.8.8.7 Grab Bars. Pool operators have the
choice of providing a grab bar on one side of each
step and transfer platform or a continuous grab
bar on one side serving each transfer step and the
transfer platform. If provided on each step, the
top of the gripping surface must be 4 to 6 inches
above each step. Where a continuous grab bar is
provided, the top of the gripping surface must be
4 to 6 inches above the step nosing. Each type has
its advantages. A continuous handrail allows the
person that is transferring to maintain a constant
grip on the handrail while moving up or down the
transfer steps. Grab bars provided on each step
provide the gripping surface parallel to each step
rather than on a diagonal.

A15.8.10 Water Play Components. Personal
wheelchairs and mobility devices may not be
appropriate for submerging in water when
accessing play components located in water.

Some may have batteries, motors, and electrical
systems that when submerged in water may cause
damage to the personal mobility device or
wheelchair or may contaminate the water.
Providing an aquatic wheelchair made of non-
corrosive materials and designed for access into
the water will protect the water from
contamination and avoid damage to personal
wheelchairs.
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Introduction

The Architectural and Transportation Barriers Compliance Board (Access Board) is an independent
federal agency devoted to accessibility for people with disabilities. The Access Board is responsible
for developing and maintaining accessibility guidelines to ensure that newly constructed and altered
buildings and facilities covered by the Americans with Disabilities Act and the Architectural Barriers
Act are accessible to and usable by people with disabilities. In November 1999, the Access Board
issued a proposed rule to revise and update its accessibility guidelines. During the public comment
period on the proposed rule, the Access Board received approximately 600 comments from individuals
with multiple chemical sensitivities (MCS) and electromagnetic sensitivities (EMS). They reported
that chemicals released from products and materials used in construction, renovation, and maintenance
of buildings, electromagnetic fields, and inadequate ventilation are barriers that deny them access to
most buildings.

Americans spend about 90 percent of their time indoors, where concentrations of air pollutants are
often much higher than those outside. According to the U.S. EPA Healthy Buildings, Healthy People:
A Vision for the 21st Century, www.epa.gov/iag/hbhp/hbhptoc.html "Known health effects of indoor
pollutants include asthma; cancer; developmental defects and delays, including effects on vision,
hearing, growth, intelligence, and learning; and effects on the cardiovascular system (heart and lungs).
Pollutants found in the indoor environment may also contribute to other health effects, including those
of the reproductive and immune systems."” (p. 4). The report further notes that "Most chemicals in
commercial use have not been tested for possible health effects. (p. 8).

There are a significant number of people who are sensitive to chemicals and electromagnetic fields.
Surveys conducted by the California and New Mexico Departments of Health and by medical
researchers in North Carolina found 16 to 33 percent of the people interviewed reported that they are
unusually sensitive to chemicals, and in the California and New Mexico health departments’ surveys 2
percent to 6 percent reported that they have been diagnosed as having multiple chemical sensitivities.
C. Miller and N. Ashford, “Multiple Chemical Intolerance and Indoor Air Quality,” in Indoor Air
Quality Handbook Chapter 27.8 (McGraw-Hill 2001). Another California Department of Health
Services survey has found that 3 percent of the people interviewed reported that they are unusually
sensitive to electric appliances or power lines. P. LeVallois, et al., “Prevalence and Risk Factors of
Self-Reported Hypersensitivity to Electromagnetic Fields in California,” in California EMF Program,
“An Evaluation of the Possible Risks From Electric and Magnetic Fields (EMFs From Power Lines,
Internal Wiring, Electrical Occupations and Appliances, Draft 3 for Public Comment, April 2001”
Appendix 3 (http://www.dhs.ca.gov/ehib/emf/RiskEvaluation/riskeval.html).

Individuals with multiple chemical sensitivities and electromagnetic sensitivities, who submitted
written comments and/or attended the public information meetings on the draft final rule, requested
that the Access Board include provisions in the final rule to make buildings and facilities accessible
for them.

The Board has not included such provisions in their rules, but they have taken the commentary very
seriously and acted upon it. As stated in the Background for its Final Rule Americans with
Disabilities Act (ADA) Accessibility Guidelines for Buildings and Facilities; Recreation
Facilities: http://www.access-board.gov/recreation/final.htm

“The Board recognizes that multiple chemical sensitivities and electromagnetic sensitivities
may be considered disabilities under the ADA if they so severely impair the neurological,
respiratory or other functions of an individual that it substantially limits one or more of the
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individual's major life activities. The Board plans to closely examine the needs of this
population, and undertake activities that address accessibility issues for these individuals.

The Board plans to develop technical assistance materials on best practices for
accommodating individuals with multiple chemical sensitivities and electromagnetic
sensitivities. The Board also plans to sponsor a project on indoor environmental quality. In
this project, the Board will bring together building owners, architects, building product
manufacturers, model code and standard-setting organizations, individuals with multiple
chemical sensitivities and electromagnetic sensitivities, and other individuals. This group will
examine building design and construction issues that affect the indoor environment, and
develop an action plan that can be used to reduce the level of chemicals and electromagnetic
fields in the built environment.”

This report and the recommendations included within are a direct outgrowth from that public comment
process. The Access Board contracted with the National Institute of Building Sciences (NIBS) to
establish this Indoor Environmental Quality Project as a first step in implementing that action plan.

A broad and distinguished Steering Committee was established and met in January 2004 in Bethesda,
Maryland, to review the project objectives. Subsequently four task teams (committees) were
established to address specific issues in buildings related to Operations & Maintenance, Cleaner Air
Rooms, Design and Construction, and Products and Materials. The following reports from these four
committees offer recommendations for improving IEQ in buildings. They also list valuable resources
and references to allow readers to investigate the pertinent issues in greater depth. The focus of the
project was on commercial and public buildings, but many of the issues addressed and
recommendations offered are applicable in residential settings.

Many volunteers worked diligently to create the recommendations in this report. These individuals
are listed in the separate committee sections of the report, but special thanks go to the committee
chairs: respectively Hal Levin, Building Ecology Research Group; Michael Mankin, California
Division of the State Architect; Roger Morse, Morse-Zentner Associates; and Brent Kynoch, Kynoch
Environmental Management, Inc. Lastly, an enormous debt of gratitude is owed to four amazing
individuals who made significant contributions to the work of all four committees: Mary Lamielle,
National Center for Environmental Health Strategies; Ann McCampbell, MD, Multiple Chemical
Sensitivities Task Force of New Mexico; Susan Molloy, National Coalition for the Chemically
Injured; and Toni Temple, Ohio Network for the Chemically Injured.

The overall objectives of this project were to establish a collaborative process among a range of
stakeholders to recommend practical, implementable actions to both improve access to buildings for
people with MCS and EMS while at the same time raising the bar and improving indoor
environmental quality to create healthier buildings for the entire population.

This IEQ project supports and helps achieve the goals of the Healthy Buildings, Healthy People
project, which acknowledges that "We will create indoor environments that are healthier for everyone
by making indoor environments safer for the most vulnerable among us, especially children.” (p.17)
Summary Recommendations

The recommendations in this report are only a first step toward the action plan envisioned by the
Access Board.
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The NIBS IEQ committee offers several recommendations for further action. It is recommended that a
follow-on project organize and convene one, or more, workshops to deliberate the issues and
recommendations in this report. It is also recommended that a project be organized to develop a single
guidelines document. Such guidelines would be built on refinement and coordination of the
recommendations of the Design & Construction and Products & Materials committees in this report.
This same, or a separate project, should develop new building code provisions to accelerate the
implementation of improved IEQ. Lastly, it is recommended that a project be organized to develop
guidelines for the design of an “ideal space” for people with MCS and EMS. The recommended
follow-up projects should involve collaborative effort and funding from a range of organizations
across the building community; e.g., American Institute of Architects (AlA), Associated General
Contractors of America (AGC), Building Owners & Managers Association International (BOMA),
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE),
Environmental Protection Agency (EPA), and, of course, the Access Board.

Steering Committee

Nicolas Ashford, Massachusetts Institute of Technology

Kathy Barcus, Clarke Construction Company, Inc.

Marilyn Golden, Disability Rights Education and Defense Fund (DREDF)
Harry Gordon, Burt Hill Kosar and Rittelmann Associates

Mark Jackson, Lennox Industries, Inc.

Brent Kynoch, Kynoch Environmental Management, Inc.

Mary Lamielle, National Center for Environmental Health Strategies

Ann McCampbell, Multiple Chemical Sensitivities Task Force of New Mexico
Claudia Miller, University of Texas Health Sciences Center - San Antonio
Susan Molloy, National Coalition for the Chemically Injured

Roger Morse, Morse Zentner Associates

Larry Perry, Building Owners and Managers Association

Bruce Small, Building Inspections

Toni Temple, Ohio Network for the Chemically Injured

James Wasley, University of Wisconsin-Milwaukee

James Raggio, Access Board
Alexander Shaw, National Institute of Building Sciences
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INTRODUCTION AND OVERVIEW

Problem Summary

The operation and maintenance of commercial and public buildings can affect their accessibility for
people with asthma and multiple chemical and/or electromagnetic sensitivities. The presence of many
products or conditions involved in cleaning, maintaining, using, and operating buildings often
contributes to poor indoor environmental quality and are access barriers for these individuals.

Problematic substances include, but are not limited to, pesticides, fragrances, disinfectants, many
cleaners and new building materials and furnishings, and smoke and other engine exhaust. Inadequate
ventilation of a building further contributes to poor indoor environmental quality.

The presence of electromagnetic fields from office equipment and other sources is a barrier for those
with electromagnetic sensitivities. Noise and vibration can adversely affect some people with
chemical and/or electromagnetic sensitivities and trigger seizures in susceptible individuals.

General Solutions

Measures taken to improve indoor environmental quality, such as reducing air pollutants, noise and
electromagnetic fields in buildings, will increase their accessibility for people with asthma and
chemical and/or electromagnetic sensitivities, as well as provide a more healthful environment for all
building occupants.

While “green” and “environmentally-friendly” practices and products for construction and
maintenance of buildings sometimes provide more healthful indoor environments and improves access
for those with asthma and multiple chemical sensitivities, this is not always the case. The U.S. EPA
notes that there is growing concern that standards being promoted by the green building movement,
such as Green Seal and Green Guard standards, are not sufficiently protective of health (1).

For example, some measures recommended to promote energy and water conservation -- such as
reducing outdoor air supplied and/or reducing time of HVAC usage, using motion sensors that can
create electromagnetic fields, using waterless urinals that require continuous chemical treatments,
recommending cold water for cleaning, and promoting the use of alcohol hand wipes instead of hand
washing — can cause or lead to increased indoor pollution and less healthful and accessible
environments.

In addition, “greener cleaners” often promote the use of citrus- and/or pine-based products, which can
react with even low levels of oxidants, such as ozone, to produce hazardous byproducts, as well as
make buildings inaccesible for many people with chemical sensitivities. The addition of either
synthetic or natural fragrances to cleaning and other products is also problematic for chemically
sensitive individuals.

Other common green building recommendations, such as building on brownfields, using tuck-under
parking, and putting heliports or gardens on roofs can also lead to diminished indoor air quality and
create barriers for people with chemical sensitivities.

Lastly, the green building community has yet to provide guidance on the issue of electromagnetic
fields.
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BARRIERS & ISSUES

Fragrances

The presence of perfume, cologne, scented cleaners and other scented products contributes to poor
indoor air quality and is one of the major access barriers for people with asthma and multiple chemical
sensitivities.

“Fragrances” are chemical compounds added to a product to give it a scent. There are approximately
3000 chemicals used in the manufacture of fragrances. Most of these chemicals are synthetic and
derived from petroleum. Chemicals found in fragrance formulations include toluene, alcohols,
formaldehyde, styrene, benzene, limonene, phthalates, and musk. An individual fragrance formula
may contain over 100 chemicals, but their identity is protected as a trade secret. Fragrances do not
have to be tested for safety before they are put on the market (2).

Exposure to fragrances can trigger asthma attacks and migraine headaches, and aggravate sinus
conditions. In those who are chemically sensitive, fragrance exposures can also cause irregular
heartbeat, memory loss, confusion, fatigue, and neurological, vascular, and other problems. In
addition, some fragrance chemicals are implicated in causing cancer and/or damaging the liver,
kidneys, and central nervous system. Fragrance chemicals can enter the body via inhalation, skin
absorption, or nasal passageways.

According to a 1986 U.S. House of Representatives Report:

"In 1986, the National Academy of Sciences targeted fragrances as one of the six
categories of chemicals that should be given high priority for neurotoxicity testing. The
other groups include insecticides, heavy metals, solvents, food additives and certain
air pollutants. The report states that 95 percent of chemicals used in fragrances are
synthetic compounds derived from petroleum. They include benzene derivatives,
aldehydes, and many other known toxics and sensitizers, which are capable of causing
cancer, birth defects, central nervous system disorders and allergic reactions " (3)

If a product label lists “fragrance” as an ingredient on the back of the label, it contains added
fragrance, even if the front label says the product is “unscented” or “fragrance-free”. If “fragrance” is
not listed as an ingredient, it may still contain fragrance chemicals or contain natural fragrances.

The main sources of fragrances in buildings are from 1) fragrance-emitting devices (FEDS), sprays,
and deodorizers, 2) other scented cleaning and maintenance products, 3) perfume; cologne; essential
oils; and scented skin and hair products, cosmetics, and other personal care products, 4) clothing that
has been laundered with scented detergents, fabric softeners, or dryer sheets, and 5) potpourri, incense
and scented candles (even when incense or scented candles are not burning). Sometimes fragrance is
added to and dispersed by a building’s ventilation system.

Pesticides
Pesticides are hazardous chemicals designed to kill or repel insects, plants, and other pests. The term
pesticide applies to insecticides, herbicides (weed-Kkillers), fungicides, rodenticides, disinfectants, and

other substances used to control pests. Many pesticides contain volatile and/or semi-volatile
chemicals that contribute to poor indoor air and environmental quality (IAQ/IEQ).
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A pesticide product consists of the active ingredient(s) and “inert” ingredients. Active ingredients are
the chemicals that kill or repel the pest. The rest of the product is composed of “inert” ingredients,
which often comprise over 95% of the pesticide product. “Inert” ingredients are commonly solvents
and may be as, or more, toxic than the active ingredient(s).

Individuals exposed to pesticides are at risk for both acute and chronic health effects (4, 5, 6, 7).
Pesticide exposures can exacerbate asthma and cause nausea, headaches, rashes, dizziness, fatigue and
memory loss. Many pesticides are also linked with causing cancer, birth defects, neurological and
reproductive disorders, and the onset and exacerbation of chemical sensitivities. Pesticide exposure
can occur long after its application because pesticide products are often designed to be persistent in the
environment.

For people who are chemically sensitive, exposure to even minute amounts of pesticides from, for
example, pesticide drift from neighborhood lawn treatments, driving on a road where herbicides have
been sprayed weeks earlier, or being in a building that was treated with pesticides even several years
earlier, can cause severe, sometimes, life-threatening and/or prolonged illness (8). Thus the presence
of pesticides is one of the greatest access barriers for people with chemical sensitivities.

The use of pesticides can be eliminated or significantly reduced through implementation of Integrated
Pest Management (IPM) programs. IPM is a program of prevention, monitoring, record-keeping, and
control that eliminates or drastically reduces the use of pesticides. The focus of IPM is to prevent pest
problems by reducing or eliminating sources of pest food, water, and shelter and by maintaining
healthy lawns and landscapes. The first approach to controlling a pest outbreak is to improve
sanitation, make structural repairs (such as fixing leaky pipes and caulking cracks), and using physical
or mechanical controls such as screens, traps and mechanical weed cutters. A least hazardous
chemical is used only when other strategies have failed.

IPM strategies are being increasingly implemented in schools, parks, government facilities, and
hospitals nationwide. One needs to be aware, however, that the term IPM is sometimes
inappropriately used for pest management programs that use or recommend the use of significant
amounts of pesticides.

Cleaning Products & Disinfectants

Many toxic chemicals are found in janitorial cleaning supplies used in industrial and commercial
facilities. They often emit volatile organic compounds (VOC?’s) (9), contribute to poor indoor air
quality (IAQ), and create access barriers for people with asthma, allergies, and/or chemical
sensitivities. Some of these chemicals are associated with human health effects, including cancer,
damage to major organs, interference with normal reproduction and development, and even death.
(10).

Even “greener cleaners” may contain volatile substances, like citrus or pine, that can cause adverse
health effects in building occupants.

There is a wide range of cleaning and maintenance products that include, but are not limited to, air
fresheners, deodorizers, bathroom and tile cleaners, dusting aids, engine and other degreasers,
lubricants, fabric protectants, floor polishes and waxes, furniture polish, general purpose cleaners,
glass cleaners, laundry products, oven cleaners, carpet and upholstery cleaners, graffiti remover, and
floor strippers. One of the most hazardous cleaning operations for workers and building occupants is
the stripping and refinishing of floors.
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Some cleaning products also contain disinfectants. The U.S. EPA notes that one major concern from a
health standpoint is the increased incorporation of antimicrobial agents and fragrances in cleaners and
air fresheners marketed to reduce indoor air contamination (1).

Many commonly used disinfectant or sanitizer products contain chlorine, phenol, quaternary
ammonium compounds, and isopropyl and other alcohols. These produce hazardous fumes and
present access barriers for people with chemical sensitivities.

Electromagnetic Fields

For people who are electromagnetically sensitive, the presence of cell phones and towers, portable
telephones, computers, fluorescent lighting, unshielded transformers and wiring, battery re-chargers,
wireless devices, security and scanning equipment, microwave ovens, electric ranges and numerous
other electrical appliances can make a building inaccessible.

The National Institute for Occupational Safety and Health (NIOSH) notes that scientific studies have
raised questions about the possible health effects of EMF’s. NIOSH recommends the following
measures for those wanting to reduce EMF exposure — informing workers and employers about
possible hazards of magnetic fields, increasing workers’ distance from EMF sources, using low-EMF
designs wherever possible (e.g., for layout of office power supplies), and reducing EMF exposure
times (11).

Renovation/Remodeling/Furniture

Many new building materials, such as paints, adhesives, wallboard, carpet, and insulation, as well as
upholstered furniture, particleboard cabinets, and other furnishings emit hazardous volatile organic
compounds (VOC'’s), contribute to poor indoor air quality (IAQ) and create significant access barriers
for people with asthma and/or chemical sensitivities. These materials often outgas and are problematic
for prolonged periods of time.

Smoke & Combustion

Many people with asthma and most people with chemical sensitivities are made sick by exposure to:
1) smoke, such as that from tobacco, fireplaces, candles, incense, and barbeques, and other outdoor
fires, 2) vehicle and other engine exhaust, especially exhaust from vehicles using diesel or oxygenated
fuel, and 3) combustion appliances burning kerosene, propane, or natural gas (natural gas usually
being better tolerated than kerosene or propane). If combustion appliances are used, they should be
directly vented to the outdoors. Electrical appliances are preferred by people with chemical
sensitivities.

Noise & Vibration

Noise and vibration from HVAC systems, vacuums, pumps, helicopters and other sources can trigger
severe symptoms, including seizures, in susceptible individuals.

Synergistic Effects of Indoor Air Pollutants

Indoor air is a “chemical soup” made up of a variety of chemicals emitted by building materials,
cleaning products, pesticides, personal care and consumer products, emissions from building
equipment and activities, etc. While individual chemicals may be hazardous, combinations of
chemicals can be even more hazardous through additive or synergistic effects. Synergistic effects
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occur when the health impacts of a chemical combination is greater than the sum of the impacts of the
individual chemicals.

Indoor Air Chemistry

In indoor air, chemicals can react with one another to form other compounds that are more hazardous
than the original chemicals. Increasing evidence has shown that ozone and hydroxyl radicals formed
by other oxidants can react with alkenes (such as limonene found in citrus and fragrance formulations,
as well as terpenes emitted by many wood products) to generate secondary pollutants, including
formaldehyde, as well as hydroxy radicals that can react with organics to form other potentially toxic
air pollutants. The toxicity of many of these secondary pollutants is well-established while for others
it has yet to be evaluated (12, 13, 14, 15, 16). These reactions can be limited by employing carbon-
based filters in locations where outdoor ozone concentrations commonly approach or exceed the
National Ambient Air Quality Standards (NAAQS) promulgated by the U.S. EPA.

Persistence of Indoor Air Pollutants

Many porous building materials and furnishings, such as carpeting, couches, drapes, and wallboard,
absorb cleaning chemicals, fragrances, pesticides, and other air pollutants. Chemicals adsorb to
virtually all indoor surfaces but more strongly to rough rather than smooth surfaces. These processes
are known as the “sink effect”. These chemicals can be re-emitted into the air for long periods of time
leading to prolonged air pollution. For example, it is not uncommon for a building to retain the odor
of a fragrance-emitting device (FED) months after it has been removed. Similarly, residual tobacco
smoke can still be detected in buildings long after a no-smoking policy is implemented. Air pollutants
clear more readily from buildings that contain a higher percentage of hard impermeable surfaces.
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RECOMMENDED ACTIONS FOR FACILITY MANAGERS AND OPERATIONS &
MAINTENANCE STAFF

The O & M Committee identified pesticides (indoors & outdoors), fragrances (especially fragrance-
emitting devices/FEDS, air fresheners, and deodorizers), and volatile cleaners (including citrus &
pine) as the biggest access barriers for people with chemical sensitivities related to operations and
maintenance of a building. Cell phone use was identified as a significant barrier for people with
electromagnetic sensitivities.

The Committee developed recommendations for making buildings more accessible for people with
chemical and/or electromagnetic sensitivities in the areas of pest control, cleaning & disinfecting,
mechanical / HVAC, landscape maintenance, and enclosure maintenance. They are listed in bullet
form in the Appendix and summarized in the body of the report below.

In addition, recommendations are given for renovation, remodeling, and furnishings and for adoption
of polices on smoking, fragrances, cell phone use, notification of building activities, and vehicle
idling.

The Committee recognizes that the list of recommendations is long and that few buildings will be able
to implement all of them. The recommendations are the ideal goal towards which to strive. Any steps
taken to reduce the levels of the problematic substances or conditions listed above will improve access
for people with chemical and/or electromagnetic sensitivities and create a healthier building.

Some of the recommendations will not apply to certain types of buildings or geographic areas. The
recommendations are given in sufficient detail to help those who need to address a specific issue.
Resources from which to obtain more information or guidance are also provided in the Appendix and
at the end of the document in Additional Resources.

Recommendations for Pest Control

Adopt an Integrated Pest Management (IPM) program for building interiors and grounds as described
in “Healthy Hospitals, Controlling Pests Without Harmful Pesticides” (17). The Los Angeles Unified
School District also has an exemplary plan for an IPM program (18).

IPM is a program of prevention, monitoring, record-keeping, and control that eliminates or drastically
reduces the use of pesticides. The focus of IPM is to prevent pest problems by reducing or eliminating
sources of pest food, water, and shelter and by maintaining healthy lawns (19) and landscapes.

The first approach in controlling a pest outbreak is to improve sanitation, make structural repairs (such
as fixing leaky pipes and caulking cracks), and using physical or mechanical controls such as screens,
traps, vacuums, and mechanical weed cutters. Increased sanitation measures include more frequent
trash removal, restricting eating to designated areas, securing trash container lids, and steam cleaning
trash containers. The IPM approach uses knowledge of a pest’s biology, habitat, and needs to time
specific interventions to prevent and control pests. A least hazardous chemical is used only when
other strategies have failed.

Pesticide use is discouraged in a true IPM program. If pesticides are used indoors or outdoors,
however, the following precautions should be taken -- notification of applications (even for “spot” or
crack & crevice treatments) should be given through posting of signs (before, during, and after
applications) and by other means to building occupants, especially those on a pesticide notification
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registry (20), applications should only be made by a licensed applicator, applications should not be
made inside buildings by spraying, fogging, bombing, or tenting, and applications should not be made
in occupied areas or areas that may become occupied during the 24 hours (at a minimum) following an
application. In buildings that are constantly occupied, pesticide applications should be made when
they are least occupied. It is recommended that pesticides be applied when there is the longest time
before the area will be re-occupied, such as at the beginning of a weekend or vacation period.

The Committee recommends that certain pesticides, such as organophosphates, carbamates,
pyrethroids, and other neurotoxic insecticides; 2,4-D, other phenoxy herbicides, and glyphosate; and
fungicides such as mancozeb, chlorothalonil, and maneb, never be used.

Recommendations for Cleaning & Disinfecting

Use fragrance-free, low-VOC cleaning products. Do not use fragrance-emitting devices (FEDS), plug-
ins, or sprays; urinal or toilet blocks; or other deodorizer/re-odorizer products. Reduce odors by
increasing cleaning and ventilation and/or using baking soda or zeolite to absorb odors. Do not use
products containing paradichlorobenzene (21) or naphthalene, which are common ingredients in
FEDS.

Do not use cleaner/disinfectant combination products. Avoid or limit the use of products containing
chlorine, ammonia, quaternary ammonium, phenol, isopropyl and other alcohols, formaldehyde, and
other petroleum distillates. Do not use citrus- or pine-based products. Hydrogen peroxide-based
products are the preferred disinfectants, but still should be used with caution and care. Use hot water
for cleaning to reduce the need for soaps, detergents, and disinfectants.

Use disinfectants only in areas and at strengths (i.e., levels of disinfection) required by law. Check
with

local health department to obtain details of all legal requirements. Clean surfaces thoroughly before
disinfecting. Leave disinfectants in place for the correct amount of time before wiping surfaces clean.

Audit cleaning chemicals currently in use and develop a plan to replace with safer alternatives.

Vacuum frequently and thoroughly using vacuums with HEPA filters and strong suction. If carpets
must be cleaned, use steam or least toxic all-purpose cleaner or carpet cleaner that does not contain
petroleum solvents. Spot clean whenever possible. Clean stains while they are fresh to avoid the need
for aggressive cleaning later. Dust hard surfaces with a lint-free cloth, or with water only.

Spray cleaning products on to cloths rather than on to surfaces or into the air. Dry all washed surfaces
with a dry cloth or mop to reduce chemical residue and chance of mold growth. Minimize the use of
floor waxes and buffing.

Ventilate well when using cleaning products. Post signs during cleaning. Make cleaning schedule
available to employees or others upon request.

Schedule heavy cleaning, repairs and maintenance during low or no-occupancy periods whenever
possible.

Prohibit occupant usage of cleaning chemicals except as authorized. Establish a list of least toxic,
low-VOC cleaning products (and/or provide them to employees) which they can use to clean
computers, erase felt pen writing on white board, and perform other similar activities.
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In decorative building fountains, use the minimum amount of chlorine necessary for disinfection,
avoid the use of bromine, use closed ozone water treatment systems to the maximum extent possible,
and make use of newer, less-toxic disinfecting technologies as they become available.

Avoid the use of wall-mounted devices, similar to fragrance-emitting devices (FEDS), that operate
automatically or by pushing a button to dispense deodorizers, disinfectants, and pesticides.

Recommendations for Mechanical Equipment / HVAC

Adbhere to a strict maintenance schedule for HYAC equipment and make sure it is working properly.
Use the highest efficiency filters compatible with current HVAC system, and if necessary, consider
retrofitting the system to increase filtration capabilities. Maintain relative humidity between 30% and
50%.

Use non-chemical methods to maintain HVAC ducts free of particulate matter, dust, and debris, such
as physical removal or use of vacuums. Do not use the HVAC system to disperse fragrances or other
materials.

Seal return air openings into HVAC system during remodeling and exhaust directly to the outdoors, by
temporarily removing window glazing if necessary.

Use demand controlled ventilation (DCV) that provides liberal amounts of air flow and outdoor air
ventilation. Before a building is re-occupied in the morning or after weekends, flush with at least
three complete outdoor air exchanges.

Create door and window-opening protocol to maintain proper pressure relationships and air flow in the
building. Educate and provide protocol to staff and other building occupants. Policy should include
provision that allows chemically sensitive and other individuals to open windows on a temporary or
regular basis, as needed because of a health condition. Windows should also be permitted to be
opened by occupants when the HVAC system is not working or shut off, such as may occur during
nights and weekends.

Make maximum use of economizer cycle. Avoid energy conservation practices that reduce intake of
outside air below minimum requirements.

Avoid or minimize the use of humidifiers in the building’s HVAC system. Prohibit the use of
personal humidifiers except when an occupant has a medical need for one. Maintain the cleanliness of
all humidifier equipment and use the minimum amount of water treatment chemicals necessary to
control dissolved solids and pH and prevent antimicrobial contamination. Do not allow the use of
portable air “cleaners” that emit ozone.

Repair plumbing with least toxic, low-VOC materials. Use snakes or other mechanical methods to
clear clogged drains. Use bacterial enzymes to prevent drain clogs. Inspect floor and other drains,
especially those that are infrequently used, to ensure there is water in the P-traps, thereby avoiding
sewer gas backup. Treat grease traps daily with bacterial enzymes.

Recommendations for Landscape Maintenance

Maintain lawns and gardens organically. Use integrated pest management (IPM) to eliminate or
minimize the use of herbicides, fungicides, insecticides, and other pesticides. Maintain soil health.
Avoid the use of synthetic fertilizers.
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Pull, mow, or use mechanical weed cutters to remove weeds. Vinegar can be used to kill weeds along
fence lines and other hard to reach places.

Avoid dust-blowing equipment like leaf blowers. Sweeping, raking, and use of vacuums are the
preferred methods for removing debris.

Avoid diesel-powered and 2-cycle engine equipment. Use electric lawn and landscape equipment
whenever possible.

Use rock, gravel, flat stones, or pavers for mulch, and/or use typar landscape barrier to suppress
weeds. Avoid organic mulches, like cocoa beans, peat moss, wood chips, and bark, especially near
operable windows and doors of buildings. These mulches usually emit volatile fumes and may
produce or harbor mold.

Avoid the use of CCA wood or wood chips because they contain arsenic and other toxic chemicals
which can leach into the environment. Do not use railroad ties because they contain creosote.

Apply pesticide, fertilizers, and lime only when there is little or no wind and apply them in a manner
that prevents drift. Post signs and provide advance notification to building occupants before starting
these applications.

Use least toxic, low-VOC paints, stains, and finishes on outside equipment, like benches, poles, decks,
and porches.

Recommendations for Enclosure Maintenance

It is important to properly maintain the building envelop in order to prevent mold problems and block
pest entry.

Routinely inspect and clean roof and gutters to make sure they are draining properly. Promptly repair
roof or plumbing leaks. Regularly inspect walls and foundations, especially all utility entrance seals
(e.g., phone, water, electric, and cable) for cracks and repair promptly if found. Insulate cold pipes to
prevent condensation.

Promptly remove wet ceiling tiles and wall panels.

Remove excess water from carpeting damaged by clean water and quickly dry it to avoid mold
buildup. Do not use disinfectants or moldicides (other than hydrogen peroxide-based ones). Instead,
utilize a steam extraction carpet cleaning system with a hydrogen peroxide-based cleaner/disinfectant.
Inspect carpet after it is completely dried to ensure there is no mold or mildew. Those with asthma or
chemical sensitivities should be removed from areas where there is wet carpeting. Remove carpeting
if it has been wet longer than 24 hours.

Immediately remove and do not re-use any wet carpeting that has been contaminated with sewer
water, heavy dirt and soils, or toxic chemicals.

Seal rusted surfaces with a least toxic low VOC sealant to minimize emissions of airborne particles.

Recommendations for Renovation/Remodeling/Furnishings
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It is recommended that buildings and furnishings be well maintained to reduce the need for renovation
and remodeling. Chemically sensitive individuals often tolerate older building materials and
furnishings better than new ones because older materials have usually outgassed and emit lower levels
of VOCs.

If renovation and remodeling is done, however, efforts should be made to limit activities to select
areas, rather than being done on a wide scale. They should be performed when the areas are
unoccupied (or the least occupied in buildings that are in constant use).

If new materials and finishes are applied (especially wet-applied products such as paints, sealants,
caulks, and adhesives), maximum outdoor air ventilation with no recirculation should be employed
during and for a reasonable period of time after the application.

When possible, new furnishings should be thoroughly aired out before being brought into the occupied
space.
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GENERAL RECOMMENDATIONS

Indoor Air & Environmental Quality Program

The O & M Committee recommends that facilities adopt an Indoor Air & Environmental Quality
Program (IAQ/IEQ) to promote practices that prevent or reduce the contamination of indoor air,
thereby contributing to a safe, healthy, productive and comfortable environment for building
occupants. Benefits of good IAQ/IEQ may include improved health of occupants, decrease in the
spread of infectious disease, protection of susceptible populations, increased productivity of
occupants, improved relationships/fewer complaints, reduction in potential building closures (due to
unhealthful conditions), less deterioration of buildings and equipment, reduced maintenance costs, and
decreased liability and risk (22).

An IAQ/IEQ Program should include the maintenance of a log that records building problems and
health complaints reported by building occupants.

Policies

The O & M committee recommends the following policies be adopted in commercial and public
buildings:

No Smoking Policy

It is recommended that smoking be prohibited inside buildings. Smoking should be restricted to
designated outdoor smoking areas that are 100 feet from paths of travel, entryways, operable windows,
and air intakes.

Fragrance-Free Policy

It is recommended that a fragrance-free policy include prohibition of fragrance-emitting devices
(FEDS) and sprays; use of fragrance-free maintenance, laundry, paper and other products; restrictions
on perfume, cologne, and other scented personal care products used by employees, visitors, and other
occupants; and prohibitions on use of potpourri and burning incense and scented candles.

An important first step is educating staff and others about the need for and benefits of reducing or
eliminating the use of fragranced products.

Resources

No Scents Makes Sense brochure, Lung Association of New Brunswick:
http://www.nb.lung.ca/pdf/NoScentsMakeSense.pdf

Guidelines on Wearing Scented Products and We Share the Air posters, University of Waterloo,
Ontario, Canada, www.safetyoffice.uwaterloo.ca/hspm/hspmm_intro/safety manual_index.htm,
(under 12. Hygiene).

See “Steps for Implementing a Scent-free Policy in the Workplace” in Additional Resources.

Cell Phone Use Policy

NIBS IEQ Final Report 7/14/05 18

JA 08298



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020 Page 281 of 487

It is recommended that cell phone use be prohibited in areas of a building when requested by an
electromagnetically sensitive individual who needs to work or visit that area. Also, see information on
use of a Cleaner Air Symbol in the Designated Cleaner Air Room report.

Notification Policy

It is recommended that facilities adopt a posting and notification policy to notify staff, visitors, and
other building occupants of pesticide applications, cleaning and maintenance activities, renovation and
construction, and other activities that may produce hazardous fumes or dust.

Vehicle Idling Policy

It is recommended that facilities limit or prohibit idling of vehicles, especially diesel vehicles, near
entryways, loading docks, operable windows, and air intakes (23).

Recommendations for Future Actions

1. The O & M Committee recommends that the U.S. Access Board sponsor a meeting with
stakeholders, including architects, building owners and managers, government officials, scientists,
advocates, sensitive and vulnerable individuals, and others to evaluate the recommendations of this
report (Operations & Maintenance). This meeting should provide a forum for increasing awareness of
the report, facilitating dialogue among stakeholders, assessing the feasibility of the recommendations,
and identifying ways to advance the recommendations.

2. The recommendations on cleaning products and practices in this report are based on
information that is currently available. The O & M committee found that much more information and
research is needed to better define cleaning products and practices that are effective and that will best
protect occupant health. Some of the data gaps or problems the Committee identified are lack of
information on labels and Material Safety Data Sheets, lack of information on fragrance ingredients
combined with incomplete information on their health effects, and safety questions about citrus- and
pine-based cleaning products because, among other things, they react with ozone to produce hazardous
byproducts.

We, therefore, recommend that the U.S. Access Board and/or NIBS, in conjunction with U.S. EPA and
other stakeholders, sponsor a workshop to examine existing information on cleaning products and
practices, identify those products and practices that have the least adverse impact on indoor
environmental quality and occupant health (including impacts on sensitive and vulnerable individuals),
develop best practices, and determine research needs.
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APPENDIX - DETAILED RECOMMENDATIONS

Detailed Recommendations for Pest Control
Use Integrated Pest Management:

Use integrated pest management (IPM) — a program of pest prevention, monitoring, record-keeping,
and control that eliminates or drastically reduces the use of pesticides.

Follow recommendations for integrated pest management (IPM) in "Healthy Hospitals, Controlling
Pests Without Harmful Pesticides”. The Los Angeles Unified School District also has an exemplary
plan for an IPM Program.

Eliminate the use of chemical pesticides or minimize their use to the greatest possible extent.

Pest management program should be part of an overall Indoor Air & Environmental Quality
(IAQ/IEQ) program.

Designate an IPM coordinator.

When contracting for IPM services, give clear instructions on the type of service requested, including
which, if any, pesticides are acceptable for use under specific conditions.

Eliminate all scheduled or routine use of pesticides. Use chemical pesticides only as a last resort when
non-chemical methods have failed to control a pest problem.

Use organic methods to maintain lawns and landscape vegetation.
Do not use fertilizers that contain herbicides (e.g., “weed and feed” products).

Do not use herbicides to kill grass, shrubs, or other unwanted vegetation prior to removal or
replacement.

If control methods are needed, preference should be given to physical (e.g., barriers), mechanical (e.g.,
mouse traps, pulling weeds, vacuuming, fly swatters, hosing insects off plants), and cultural (e.g.,
improved soil health, proper watering and pruning) controls, using bio-controls (e.g., natural predator
insects) if those methods fail, and only using chemical pesticides as a last resort.

Prevent Pests:

Emphasize pest prevention through non-chemical means.

To avoid creating conditions attractive to pests, clean thoroughly, promptly fix building cracks and
plumbing leaks, restrict eating to designated areas, and promptly dispose of waste.
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Adopt and adhere to strict maintenance schedules to determine and repair points of possible pest entry,
such as torn screens, cracks and holes in walls, and damaged or improperly placed door seals and
sweeps.

Initiate additional housekeeping routines to reduce the chances of pest infestation, including more
frequent trash removal, securing trash container lids, and steam cleaning trash containers.

Locate trash cans and dumpsters, compactors, and recycling areas away from the building.
Maintain healthy lawns and landscape vegetation to increase resistance to pests.

To maximize health of lawns, develop healthy soils, mow often and with sharp blades, reduce thatch,
and water deeply but not too often.

Maintain soil health. Avoid the use of synthetic fertilizers.

Prevent mosquitoes from breeding by draining stagnant water from bird baths, swimming pool covers,
buckets, tires and other areas where water may be collecting. Drill holes in bottom of recycling bins
that must be kept outside. Check rain gutters to ensure they are draining properly.

Discourage the introduction or presence of indoor plants because they attract pests, encourage
pesticide use, and often promote mold growth.

If indoor plants are present, minimize mold growth by being careful not to over water, loosening the
top layer of soil every week, and not keeping plants in wicker baskets. Do not use synthetic fertilizers
or pesticides on indoor plants.

Change the water in flower vases frequently.

Pesticides:

USE PESTICIDES ONLY AS A LAST RESORT WHEN NON-CHEMICAL METHODS HAVE
FAILED TO CONTROL A PEST PROBLEM

Use the least toxic pesticide in the least amount necessary to accomplish the job. Spot treatments are
preferred.

Least hazardous pest management materials include:

Boric acid and disodium octoborate tetrahydrate;

Soybean oil and corn gluten meal;

Diatomaceous earth;

Nonvolatile insect and rodent baits in tamper-resistant containers or for use in crack and
crevices;

Microbe-based insecticides (such as Bacillus thuringiensis, B.t.);

Botanical insecticides that do not contain synthetic pyrethroids or toxic synergists;

Biological control agents, such as parasites and predators; and

Soap-based products.

[Note that due to individual variations in sensitivities, some people with allergies, asthma, or chemical
sensitivities may not tolerate one or more of the above least hazardous materials.]
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Least hazardous physical pest management methods include the use of liquid nitrogen for cold
treatment of termites.

Pesticide applications should only be made by a licensed pest control applicator.

The O & M Committee recommends that certain pesticides, such as organophosphates, carbamates,
pyrethroids, and other neurotoxic insecticides; 2,4-D, other phenoxy herbicides, and glyphosate; and
fungicides such as mancozeb, chlorothalonil, and maneb, never be used.

Do not apply pesticides to buildings by fogging, bombing, or tenting or by space, broadcast, or
baseboard spraying.

Do not apply pesticides in occupied areas or areas that may become occupied during the 24 hours (at a
minimum) following an application. In buildings that are constantly occupied, pesticide applications
should be made when they are least occupied. It is recommended that pesticides be applied when
there is the longest time before the area will be re-occupied, such as at the beginning of a weekend or
vacation period.

Minimize contamination of the HVAC system by sealing all inlets and outlets to the area where
pesticides are applied. When the seals are removed, ventilate the area with 100% outside air with no
recirculation at least until the building is re-occupied.

No application of pesticides should be made along paths of travel or in the vicinity of entrances,
windows, or outside air intakes.

Do not use pesticides that contain added fragrance.
Ensure proper training of all personnel working with pesticides.
Prohibit other staff and building occupants from using pesticide products.

In the event of a scheduled structural or lawn care pesticide application (including spot or crack &
crevice treatments), provide pre-notification and post signage in appropriate disability formats before,
during, and after the application.

Signage for pesticide applications should include the name of the pesticide product applied and EPA
registration number, date and time of application, name of the applicator, and the name and number of
contact person from whom to obtain more information. For examples of notification requirements, see
Healthy Hospitals report (17) and New Jersey regulations (20) under References.

Require that pest control applicators provide the building manager or designated agent copies of
Material Safety Data Sheet(s) and product label(s) for all pesticides used inside the building or on
facility grounds. These documents should be provided to building occupants and the public upon
request. Note, however, that neither the MSDS or product label provide complete information on
product ingredients or their potential health effects.

Maintain a voluntary registry of persons at increased risk of injury or harm from pesticide exposures
who wish to receive individual notification prior to pesticide applications (or notified after an
emergency application).
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Reasonable accommaodation to programs, services, and employment needs to be readily available to
people whose disabilities require that they avoid exposures to pesticides.

Maintain secured separate storage for pesticides and limit access to authorized personnel only.

Store any pesticide and disinfectant products away from food, laundry areas, paper product storage,
areas occupied by children, and HVAC air intakes.

Maintain separate equipment, including mixing containers, for use with pesticides. Avoid cross
contamination with equipment used for cleaning and other maintenance activities.

Establish a reporting procedure and encourage individuals who are experiencing adverse health effects
from a pesticide exposure to report the incident to the building manager and the U. S. Environmental
Protection Agency. See EPA Pesticide Health Incident Reporting,
http://www.epa.gov/pesticides/health/reporting.htm
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Resources

IPM for Schools: A How-to Manual, EPA 909-B-
97-001, March 1997,
http://www.epa.gov/pesticides/ipm/schoolipm/

Pest Prevention: Maintenance Practices and Facility
Design by Sewell Simmons, California School

IPM, California Department of Pesticide
Regulation,
http://www.cdpr.ca.gov/cfdocs/apps/schoolipm/ma
naging_pests/71_pest_prevention.cfm?crumbs_list=
1,34

School Integrated Pest Management Program,
California Department of Pesticide Regulation,
www.cdpr.ca.gov/cfdocs/apps/schoolipm/main.cfm

Responsible Pest Management: Best Practices and
Alternatives, Canada
http://www.pestinfo.ca/main/ns/22/doc/23/lang/EN

Second National Report on Human Exposure to
Environmental Chemicals, Centers for Disease
Control and Prevention, U.S. Department of Health
and Human Services, 2003,
www.cdc.gov/exposurereport/2nd

ExToxNet (Extension Toxicology Network)
Pesticide Information Profiles, Cornell University,
http://pmep.cce.cornell.edu/profiles/extoxnet/
(Does not include information on all health impacts
experienced by people with pesticide/chemical
sensitivities)

The Safety Source for Pest Management: A
National Directory of Least-Toxic Service
Providers, www.beyondpesticides.org/safetysource

Beyond Pesticides

701 E Street, SE, Suite 200, Washington DC 20003
202-543-5450

info@beyondpesticides.org
www.beyondpesticides.org

Bio-Integral Resource Center

P. O. Box 7414, Berkeley CA 94707
510-524-2567

birc@igc.org

Www.birc.org

Californians for Pesticide Reform

49 Powell Street, #530, San Francisco, CA 94102
415-981-3939

pests@igc.org

www.pesticidereform.org
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International Pest Management Institute
P. O. Box 474, Ash Fork AZ 86320
928-637-2378

Bill Currie, Director
bugebill@earthlink.net

IPM Institute of North America

1914 Rowley Avenue, Madison W1 53705
608-232-1528
ipmworks@ipminstitute.org
www.ipminstitute.org

National Center for Environmental Health
Strategies

1100 Rural Avenue, Voorhees NJ 08043
856-429-5358

ncehs@ncehs.or
www.ncehs.org

Northwest Coalition for Alternatives to Pesticides
P.O. Box 1393, Eugene OR 97440-1393
541-344-5044

info@pesticide.org

www.pesticide.org

Pesticide Action Network North America

49 Powell Street, Suite 500, San Francisco CA
94102

415-981-1771

panna@panna.org

WWW.panna.org, www.pesticideinfo.org

U.S. Environmental Protection Agency

Office of Pesticide Programs

Avriel Rios Building

1200 Pennsylvania Ave., NW, Mail Code 3213A
Washington, DC 20460

202-260-2090

Www.epa.gov/pesticides

National Pesticide Information Center
Cooperative effort between Oregon State
University and U.S. EPA

333 Weniger, Corvallis OR 97331

800-858-7378

npic@ace.orst.edu

http://npic.orst.edu

(Good site for basic pesticide information, but does
not include full range of possible health effects
experienced by people with pesticide or chemical
sensitivities)
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Detailed Recommendations for Cleaning & Disinfecting

Do not used fragrance-emitting devices (FEDS), plug-ins, or sprays; urinal or toilet blocks; or
other deodorizer/re-odorizer products.

To reduce odors, increase cleaning and ventilation and/or use baking soda or zeolite to absorb
odors.

Do not use products containing paradichlorobenzene or naphthalene (commons ingredients in
FEDS).

Avoid or limit the use of products containing chlorine, ammonia, quaternary ammonium, phenol,
isopropyl and other alcohols, formaldehyde, and other petroleum distillates.

Discourage the use of alcohol-based hand washes.
Do not use products that contain or have a fragrance.
Do not use citrus- or pine-based products.

Use vegetable-based surfactants rather than petroleum-based ones. Do not use or citrus- or pine-
based solvents.

Cleaning and disinfecting programs should be part of an overall Indoor Air & Environmental
Quality (IAQ/IEQ) program.

Establish an audit of all cleaning chemicals currently in use. Develop a priority list and plan to
establish alternatives for chemicals and cleaning methods.

Raise awareness among building maintenance staff and occupants that "green" and
"environmentally friendly" products are not necessarily good for occupant health.

Minimize the number of cleaning and disinfecting products used.

Perform cleaning maintenance on an as needed basis — use spot or area cleaning rather than
broad-based cleaning.

Clean stains while they are fresh to avoid need for aggressive cleaning later.
Choose cleaning products and disinfectants that emit the lowest levels of volatile fumes.

Dust with a dry lint-free cloth, or with water only. Avoid or minimize the use of polish dusting
products.

Avoid perfumed and/or chemically-treated cleaning products and supplies, such as cleaning rags,
vacuum bags, trash bags, tissue, toilet paper, and hand soaps.

Increase scrubbing and other mechanical methods of cleaning to reduce the need for chemicals.
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Inspect areas to insure there has been proper cleaning using visual inspection, white cloth, or
ultraviolet light.

Do not use cleaner/disinfectant combination products.
Hot water should be available for hand washing and cleaning.

Whenever possible, clean with hot water to reduce the amount of soap, detergent, and disinfectant
that must be used.

Spray cleaning products on to cloths rather than on to surfaces or into the air.

If carpets must be cleaned, use steam or least-toxic all-purpose cleaner or carpet cleaner that does
not contain petroleum solvents. Spot clean whenever possible.

Adopt fast-drying methods for carpet cleaning, 4 hours maximum. Steam cleaning + highest
extraction + higher dry air flow = fast drying.

Dry all washed surfaces and floors with a dry cloth or mop to minimize chemical residues and
reduce the chance of mold growth.

Use vacuums with HEPA (High Efficiency Particulate Attenuation) filters and strong suction.
Vacuum frequently and thoroughly.

Minimize the use of floor waxes and buffing, and if done, notify employees and the public.

Order cleaning products for use with pumps rather than spray or aerosol dispensers to minimize
chemical contamination of the air and HVAC system.

Take control of your own dispensing to ensure proper measurements. Establish minimal dosing

for applications. When chemical has multiple uses, dispense separately for each use. A good
dispensing program can save 25% to 40% in chemical consumption and costs.

Educate staff that mixing cleaning chemicals is dangerous because it can create new compounds
that are more toxic than the original products.

Initiate protocol to authorize, supervise, and provide safe areas to mix authorized chemicals.

Store cleaning chemicals securely, separated from paper, cloth, or other absorbent materials.

Post signs during cleaning activities. Make cleaning schedule available to employees or others
upon request.

Schedule heavy cleaning, repairs and maintenance during low or no-occupancy periods whenever
possible.
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Maintain strict protocol for training employees who use hazardous products or materials.
Maintain an active list of those authorized to perform those duties.

Restrict cleaning to authorized personnel only.

Prohibit occupant usage of cleaning chemicals except as authorized. Establish a list of least toxic,
low-VOC cleaning products (and/or provide them to employees) which they can use to clean
computers, erase felt pen writing on white board, and perform other similar activities.

Use micro vacuums for cleaning electronic equipment. Do not use solvent cleaners.

Increase air intake to a building to dilute cleaning products present in indoor air, especially during
major cleaning activities such as cleaning of carpet, walls, etc.

Provide a well-ventilated room with exhaust fans in which to service computers and other
portable equipment whenever toxic chemicals are involved in the repair process.

Develop protocol to dispose of cleaning solutions safely.

Reduce tracked-in dirt by using mats and grills in entryways. Where appropriate, exhaust air
between separated doorway entrances.

Replace wet entrance mats and dry wet floors and carpeting as soon as possible.

Utilize only those floor mats that do not emit odors/fumes or particles.

Reasonable accommaodation to programs, services, and employment needs to be readily available
to people whose disabilities require that they avoid exposures to cleaning, disinfecting, and

maintenance chemicals.

Waterless urinals should be maintained using products containing bacterial enzymes that
biodegrade urea.

Disinfectants

Eliminate combined cleaner/disinfectant products.

Use disinfectants only when and where necessary. This includes:
1) Knowing what organisms need to be reduced/disinfected. Disinfectants are formulated
to target certain organisms or combination of organisms. It is important to use the right
product in the right place.

2) Knowing what surfaces do (or do not) need to be disinfected, and how often.

3) Cleaning surfaces thoroughly before disinfecting. Disinfectants can only be effective
through contact. A layer of surface grime is likely to prevent sufficient contact.

4) Using proper disinfectant mixing and cleaning procedures. This includes leaving
disinfectants in place for the correct amount of time before wiping surfaces clean.

NIBS IEQ Final Report 7/14/05 29

JA 08309



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 292 of 487

Limit or avoid the use of disinfectant or cleaning products containing chlorine, quaternary
ammonium, phenol, and isopropyl and other alcohols.

Hydrogen peroxide-based disinfectants are preferred, but should be used judiciously with caution
and care.

Use disinfectants only in areas and at strengths (i.e., levels of disinfection) required by law.
Check with local health department to obtain details of all legal requirements.

Restrict or eliminate the use of alcohol-based hand washes.
Do not use hand soaps containing triclosan or other disinfectants.

Resources

See Addendum B for more information on Cleaning

Detailed Recommendations for Mechanical Equipment & HVAC Systems

If a building has poor indoor air quality, investigate the extent to which outdoor air contaminants
are contributing to the problem.

In areas where poor outdoor air is a problem, use the highest efficiency filters compatible with
current HVAC system, and if necessary, consider retrofitting system to increase filtration
capabilities.

Use demand controlled ventilation (DCV) that utilize sensors in occupied spaces to determine
when ventilation should be increased due to increased occupancy or other loads. Be wary of
using motion sensors that can create significant electromagnetic fields.

Provide liberal amounts of ventilation. It is better to have more ventilation than necessary rather
than too little.

Where there is an adjoining parking garage or busy roadway, or nearby heliport, anticipate the
need to decrease air exchange and ventilation in buildings prior to and during “rush hours” or
times of usage, respectively. During periods of decreased outdoor air ventilation, increase
recirculation and filtration of recirculated air.

Adhere to a strict maintenance plan for all HVAC equipment to make sure it is working properly.
This will reduce the chance of air contamination, maintain optimal efficiency, and minimize noise
and vibration.
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Create door and window-opening protocol to maintain proper pressure relationships and air flow
in the building. Educate and provide protocol to staff and other building occupants. Policy
should include provision that allows chemically sensitive and other individuals to open windows
on a temporary or regular basis, as needed because of a health condition. Windows should also
be permitted to be opened by occupants when the HVAC system is not working or shut off, such
as may occur during nights and weekends. Policy should address emergency situations in which
opening windows could exacerbate the crisis.

Maintain HVAC ducts free of particulate matter, dust, and debris. Use non-chemical methods,
such as physical removal or use of vacuums.

Do not use HVAC system to disperse fragrances or other chemicals.

Before a building is re-occupied (e.g., in the mornings or after weekends), flush with at least three
complete outdoor air exchanges.

Make maximum use of economizer cycle. Avoid energy conservation practices that reduce intake
of outside air below minimum requirements.

Make sure the supply and return air diffusers, grills, and registers are working correctly.

Test for stagnant air areas where furniture, wall partitions, or equipment may be blocking air
movement. Use ribbons or dry ice rather than smoke to study air flow patterns.

Maintain relative humidity between 30 and 50%.

Avoid or minimize the use of humidifiers in the buildings HVAC system. Maintain the
cleanliness of all humidifier equipment and use the minimum amount of water treatment
chemicals necessary to prevent antimicrobial contamination and to control dissolved solids and
pH.

Prohibit the use of personal humidifiers except where there is a medical need.

Isolate and contain construction chemicals and particulate matter from HVAC system by covering
registers and diffusers and using negative-pressure air systems.

Seal return air openings into HVAC system during remodeling and exhaust directly to the
outdoors, by temporarily removing window glazing if necessary.

Quickly evacuate a building if the HVAC system becomes contaminated with a solvent, pesticide,
toxic gas, or other harmful chemical at a level that can cause adverse health impacts in occupants,
including sensitive and more vulnerable individuals.

Eliminate storage of toxic and/or volatile chemicals near HVAC intakes.

Do not allow the use of portable air “cleaners” that emit ozone.

Repair plumbing with least toxic, low-VOC materials.

To clear clogged drains, use mechanical methods such as snakes, or steam cleaning.
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Utilize bacterial enzymes to prevent drain clogs, instead of using acids, solvents and alkalines
which deteriorate pipes and necessitate repairs.

Inspect floor and other drains, especially those that are infrequently used, to ensure there is water
in the P-traps, thereby avoiding sewer gas backup in the building.

Treat grease traps daily with preventive dose of bacterial enzymes, to avoid the need to use strong
chemical cleaners if they become clogged.

In decorative fountains, use the minimum amount of chlorine necessary for disinfection, avoid the
use of bromine, use closed 0zone water treatment systems to the maximum extent possible, and
make use of newer, less-toxic disinfecting technologies as they become available.

Resources

EPA, Indoor Air Quality Building Education and Assessment Guidance (I-BEAM) Software
package, can be downloaded for free from EPA website at
http://www.epa.gov/iag/largebldgs/ibeam_page.htm, or can be obtained on CD from IAQ
Clearinghouse at at 1-800-438-4318 or via e-mail at iaginfo@aol.com (ask for EPA 402-C-01-
001).

See references regarding HVAC in Building Design & Construction report

Detailed Recommendations for Landscape Maintenance

Use integrated pest management (IPM) to eliminate or minimize the use of herbicides, fungicides,
insecticides, and other pesticides. (See recommendations for Pest Control).

Maintain lawn and gardens organically.

Maintain soil health.

Avoid the use of synthetic fertilizer.

Do not use fertilizer products that contain herbicides (e.g., “weed and feed” products).
Maintain healthy lawns and landscape vegetation to increase resistance to pests.

To maximize health of lawns, develop healthy soils, mow often and with sharp blades, reduce
thatch, and water deeply but not too often.

Pull, mow, or use mechanical weed cutter to control weeds. Vinegar can be used to kill weeds
along fence lines or other hard to reach areas.

Avoid dust-blowing equipment, such as leaf blowers. Sweeping, raking, and use of a vacuum are
the preferred methods for removing debris.

If string or other mechanical weed cutter is used, attempt to minimize dispersal of dust, dirt, and
debris.
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Avoid diesel-powered or 2-cycle engine equipment, use electric lawn equipment instead.

Close windows during grass cutting, or prior to pesticide, fertilizer, or lime applications, or use of
gas-powered equipment or vehicles on building grounds.

Use least toxic low-VOC paints, stains and finishes on outside equipment, including benches,
poles, decks, and porches, as is recommended for interior and exterior of buildings (see
recommendations in Building Products & Materials report).

Use rock, gravel, flat stones, or pavers for mulch and/or use typar landscape barrier to suppress
weeds. Avoid organic mulches (e.g., cocoa beans, peat moss, wood chips, bark), especially near
windows and doors of buildings. These mulches emit volatile fumes and may harbor mold.

Avoid the use of CCA wood or wood chips because they contain arsenic and other toxic
chemicals which can leach into the environment.

Do not use railroad ties because they contain creosote.

Remove plants that are chronically ill and/or frequently attract insect pests.

When replacing plants or redesigning landscape, follow recommendations in Building
Construction & Design report.

Apply pesticide, fertilizers, and lime only when there is little or no wind present and in a manner
that prevents drift.

Provide prenotification by posting signs prior to pesticide, synthetic fertilizer, or lime
applications.

Resources

Allergy-Free Gardening, Thomas Leo Ogren, www.allergyfree-gardening.com

Detailed Recommendations for Enclosure Maintenance

Routinely inspect and clean roof and gutters to make sure they are draining properly.
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Promptly repair roof or plumbing leaks.

Regularly inspect walls and foundations, especially all utility entrance seals (e.g., phone, water,
electric, cable) for cracks and repair promptly if found.

Insulate cold pipes to prevent condensation.
Promptly remove wet ceiling tiles and wall panels.

Seal rusted surfaces to minimize emissions of airborne particulates using least toxic low-VOC
sealant.

Include proper seal of the building in commissioning and re-commissioning programs for the
building.

Remove excess water from carpeting damaged by clean water and quickly dry it to avoid mold
buildup. Do not use disinfectants or moldicides (other than hydrogen peroxide-based ones).
Instead, utilize a steam extraction carpet cleaning system with a hydrogen peroxide-based
cleaner/disinfectant. Inspect carpet after it is completely dried to ensure there is no mold or
mildew. Those with asthma or chemical sensitivities should be removed from areas where there
is wet carpeting. Remove carpeting if it has been wet longer than 24 hours.

Immediately remove and do not re-use any wet carpeting that has been contaminated with sewer
water, heavy dirt and soils, or toxic chemicals.

Seal rusted surfaces with a least toxic low VOC sealant to minimize emissions of airborne
particles.

Include proper seal of the building in commissioning and re-commissioning programs for the
building.

Resources

Treschel, Hans, Ed. Moisture Control in Buildings. West Conshohocken, PA: American Society
for Testing and Materials. 1992.

COMMITTEE

Active

Chair — Hal Levin, Building Ecology Research Group

Mary Lamielle, National Center for Environmental Health Strategies

Ann McCampbell, Multiple Chemical Sensitivities Task Force of New Mexico
Susan Molloy, National Coalition for the Chemically Injured

Charlie Reid, Hamilton County Board of Health, Ohio

Toni Temple, Ohio Network for the Chemically Injured

Contributing
Terry Brennan, Camroden Associates
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Dave Rupp, Cabinet King, Inc.

ADDITIONAL RESOURCES
General Guidance for Building Cleaning Programs

By Charlie Reid, Member Hamilton County General Health District Board of Directors 1995-
Present, Independent Consultant 1983 - Present.

Outdoor Air Intakes & Building Pressurization

The outside air intakes for positively pressurized buildings have a history of poor location. Many
public buildings with utility or service entrances and loading docks have the outside air intake
louvers near pollution sources that allow exhaust fumes from trucks to be drawn into the building.
Some high-rise office buildings place air intakes in the path of drift from cooling towers on roofs,
where contaminants such as bacteria that have caused Legionnaires’ disease can enter the
ventilation system. Air intakes of other rooftop installations have entrained roof sealants that are
emitted into the air. Still others have entrained emissions from plumbing vent stacks resulting in
sewer gas entrainment. Roosting birds can also be a source of contaminants that are entrained in
outdoor air supply streams.

Outdoor air intakes are often poorly maintained and the areas are dirty. Getting good intake air -
either by shielding or relocating intakes or by fine particle filtration eliminates the many
contaminants from outside, as well as avoiding the added burden to cleaning inside. Mechanical
rooms and nearby areas may also be the location for chemical storage and janitors’ closets for
many buildings. Mixing chemicals there sends vapors into the ventilation systems of the building.
These are cleaning issues that affect indoor air quality.

Since most positively pressurized buildings do not provide for door or window ventilation, all
cleaning activities create polluted air until gases and particles are diluted and removed by outside
air supply and exhaust. Some older buildings, where the outdoor air supply rates are
grandfathered into the energy saving criteria established in the era of President Carter and the
1970’s oil embargo, have special problems with indoor air quality. They generally have lower
levels of outside air ventilation and, thus, lower levels of dilution.

First Reduce Soil and Dirt:
Put emphasis on entryways. Reduce tracking in of outside soils and other particulate matter to

make inside areas less difficult to clean. Mats, entryway grids, and special ventilation of
vestibules reduces intake of soil and dust.

Evaluate high traffic patterns for use of removable matting that can be cleaned away from
personnel in order to reduce the overall general cleaning required for carpet.

Limit eating to designated areas that can be cleaned by wiping and light mopping.
Quickly identify and clean spills and stains to eliminate the need for harsher treatments later.

Increase the light wipe and cleaning of hard floors to lessen the required stripping and finishing
required. Much of this can be done with water or very light dilutions of an all-purpose cleaner.
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Caution on use of the wrong mop is important because residual chemicals on an unrinsed mop
can start stripping the finish from the floor, which then requires more frequent refinishing.

Employ better vacuums. Use HEPA (High Efficiency Particulate Attenuation) filtered vacuums
with continuous suction. Higher suction not only reduces the amount of soil in buildings, it
substantially reduces both hard floor and carpet cleaning. The removal rate makes the cost of
high quality equipment worth the investment. The machines are larger, harder to manipulate, and
because they have more suction, do not move as fast across the floor. Using a HEPA vacuum
following a typical upright vacuum can make a visible difference in the brighter color of a carpet
as the floor wand passes over a surface. Ground-in dirt is substantially reduced as is the need to
clean the carpet.

Building occupants should be prohibited from having and using cleaning chemicals.

Selection of cleaning methods/general rules:

Chemicals are used to make water work better in cleaning. Chemicals add surface wetting agents,
soil reduction and rinsing agents, evaporative qualities, and at times mild coating to prevent re-
deposition of soils or the re-appearance of soils. The lower the soil level, the less water needs
help to clean.

Higher temperature water dissolves better, cuts greasy soils, and requires less agitation. Increased
agitation requires less chemical action to cut into soils.

Wiping and general rinsing after cleaning eliminate the need for many rinsing additives. Most
all-purpose cleaners, window cleaners, and other hard surface cleaners have an alternative
available in vegetable-based surfactant chemistry. Using many of the alternative products can
eliminate alcohol, which lingers in the air long after use. Many of these products can be used in
higher dilutions and thus less product is required.

Wiping needs to replace spraying. Many companies have gone to dispensing systems that fill
spray bottles. Spraying not only diffuses a solution into the air as well as on the surface, it
generally wastes product by over-wetting a surface - thus the need for adding evaporative alcohol
to the product. By wetting a wipe lightly and applying to a surface, the excess from spraying
does not require the additional labor to work off the hard surface, which saves labor.

Water can be used in general dusting of non-wood surfaces, as can lint-free wipes for most
surfaces. Spray devices can be used to dispense into a wipe and this is the most efficient
application method.

There is no cleaning need for fragrances and they all need to be eliminated.

There are products on the market which are advertised as deodorizers/re-odorizers that have four
times the level of quaternary ammonia as a disinfectant. They are not listed as a disinfectant
because they are purportedly for cleaning and reodorizing. This is not uncommon in the labeling
of janitorial products.

Fragrances are leading culprits in accessibility problems related to indoor air quality.
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Detergent with warm or hot water disinfects as well as disinfectant cleaners most of the time. For
quality assurance, use of an ultraviolet light detects bacterial growth and areas which are evading
cleaning. In problem areas that are frequently not reached — as behind toilets, around urinals, and
beneath the nozzle of soap dispensers - personnel need to be trained and instructed to thoroughly
clean the affected area.

Peroxides (as stabilized additives) are capable of disinfecting in more critical areas. Bathrooms,
food service areas, and dining areas all follow this general guideline.

Dispensers are most often provided by the companies that sell chemicals. They install the
dispensers and set the dilutions. Use of dispensers when building ownership or management is in
control of the dispensers is appropriate. Supervisory control over dilutions is essential.

Carpet cleaning often results in off-gassing of toxic solvents for days and even weeks. Use of
steam, non-petroleum based cleaners - even in some cases peroxides - and fast drying has proven
essential to reducing the impact of cleaning.

Carpets are typically treated with numerous products, including insecticides, sealants, and optical
brighteners. No matter what method is used to clean it, e.g., washing, dry-cleaning, or steam
cleaning, all cause the release of the built-in chemistry of the carpet.

While it is a general rule to dry carpet in less than 24 hours to reduce the chance for mold growth,
optimal drying time is less than 4 hours. This may require selecting less humid days to do the
work. It may require increased airflow in the building. It may require blowers and heating to the
affected area. It may require higher, more efficient extraction after chemical application. Faster
drying shortens the time for the air to recover from the cleaning.

Hard floor finishing is often a process that results in off-gassing for weeks. It is recommended
that the work be completed during unoccupied or low occupancy times for the building, using
higher air flows for drying, and maintaining maximum dilution with outside air until off-gassing
is complete.

Frequent inspections of floors and refinishing only the areas necessary reduces chemical usage
and impact. Scheduled finishing may not be the best practice. Using an “inspect and finish as
necessary” program allows for limited work to preserve the floors while reducing labor
requirements and chemical usage.

Some gel strippers may have lower off-gassing levels and should be evaluated for potential usage.
Experiment with strippers to find the lowest effective concentration to achieve the work.
Refinishing material as well as strippers should be managed carefully by dispensing in proper
amounts to ensure proper usage and to avoid over-usage.

Carpet de-spotting can be accomplished by using mild detergent and baking soda. This old
remedy can remove many stains, particularly when fresh. Using the mixture in hot water (120
degrees) and rubbing inward from the outside of the stain can remove many without the use of
strong chemicals.

Bathroom fixtures, urinal, and toilets are subject to staining. Where possible, peroxide-based
cleaners are preferable. Baking soda provides a mild cleaner-abrasive capability. Use of acids in
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difficult circumstances may be necessary. When this is done, the bathroom should be completely
ventilated before reopening it for use.

A continuous audit of building practices, education of building personnel, and control of chemical
usages by occupants will go a long way in reducing the adverse chemical impacts associated with
cleaning. Safer alternative products exist for almost all cleaning needs. Cleaning protocols do
not need to change much and can be phased into a building’s existing program. While one may
look for one practice to save the day, there is no magic bullet. Only one change in cleaning will
leave others to create problems. A comprehensive approach is necessary and can be implemented
step by step.

Checklist Guidance

Building managers can use the following list of questions as a guide to assess their office building
cleaning efforts and to determine where to start transitioning cleaning activities. The checklist
does not actually tell a building manager how to set up a cleaning program, but it serves as a
starting point for educating everyone involved in a safer air cleaning program—managers,
occupants, and janitors—about what they need to do to make it a successful program.

Building Considerations

° How are various areas within the building used? Determine which require the most
cleaning, and why (e.g., public restrooms, Kitchen areas). What are the hours of use and
are there preferred times to clean when personnel are not present?

. Where do people eat (e.g., individual offices throughout the building, designated areas)?

. Are there any special considerations related to the building itself (e.g., is it an historical
building that has special preservation requirements or security issues)?

. Do any office furnishings have special cleaning requirements (e.g., thick carpets, antique
furniture)?

° Are there any known at-risk populations who may be more adversely affected by the use

of some chemicals (e.g., children, people with asthma, allergies or chemical sensitivities,
and pregnant women)?

. Does the building have an adequate ventilation system to circulate air throughout the
building?

° Does the building have any plumbing or moisture problems?

. Is there a method in place to keep dirt from entering the building (e.g., mats at the front

door, double-door entryways)?
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Cleaning Checklist

PROCEDURE

FREQUENCY

PRODUCT BRAND
(indicate whether it is
purchased in
concentrate or ready-
to-use form)

MONTHLY
PRODUCT
USEAGE

CLEANING PROCEDURE

Clean furniture

Clean walls

Clean bathrooms

Disinfection — Bathroom

Disinfection — General

Clean washroom fixtures

Carpet spot removal

Carpet cleaning

Gum removal

Concrete cleaning

Graffiti removal

Glass cleaning

Metal cleaning

Hard floor — routine cleaning

Floor stripping

Floor refinishing

Other all purpose cleaning
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Adequacy of Current Cleaning Program

. What are issues of concern to management, cleaning personnel, and building occupants?
Conduct interviews with all stakeholders rather than on a representative basis.

° Review the log of tenant complaints over the last year. What are the items that come up
consistently?

° How is the quality of cleaning currently being evaluated/measured? How often are

inspections performed? Are there trends in the problems that are identified?

Cleaning Materials Usage

. List the janitorial products that are currently in use for each of the following categories
and identify how often the cleaning task is performed and how much of the product is
used per month.

° Are there any reasons to change the procedure or frequency for these cleaning
applications? In what manner can chemicals be eliminated or reduced? Seek methods to
eliminate usage, reduce usage, and change products to those better for air quality.

Selecting Chemicals

In selecting chemicals for cleaning, there can be considerable confusion. “Green,”
“environmentally safe” and various other claims as to the safety of cleaning products do not
provide adequate guidance for determining which products do not adversely affect air quality.
Below is a list of some terms with which a buyer of chemical products needs to become familiar.
The list also includes comments and discussion of alternatives to potentially hazardous chemicals.

Bio-Degradable: The product will break down in the environment over time into supposedly
harmless materials. This does not mean the product is safe for the environment, including soil,
water, or air.

Chlorine-free: Contains no chlorine, a toxic chemical responsible for substantial problems in air
quality as well as more poisonings each year than any other chemical. Oxygen bleaches, the
chlorine-free alternatives for bleaching action, are less stable than chlorine bleaches, but much
has been done to stabilize oxygen bleaches in the past few years. Do not use concentrated
hydrogen peroxide in pure form for disinfection because its application to a flammable surface
can cause it to ignite. For scouring, use of baking soda, borax and scrub pads provides additional
cleaning capacity. Using a compound containing stabilized peroxide is useful for bleaching.

Natural: Implies the product does not contain synthetic ingredients. Since the use of this term is
unregulated and the claim can only be verified by checking with the manufacturer, do not rely
upon it for any selection criteria. And since naturally-occurring substances can also be harmful,
this term does not have meaning with respect to air quality.

Neutral pH: The product is neither alkaline, nor acidic. These are most useful for products that
require handling or mixing or are intended for application to bare skin. Even if a product has a
neutral pH, it may have been refined from petroleum and other hydrocarbons and emit volatile
fumes. For better air quality, it is often preferable to use a non-petroleum alkaline product rather
than a solvent or petroleum-based neutral product. Very acidic or alkaline products that become
airborne can cause irritation and even severe damage to skin, eyes, and lungs.

Non-Toxic: Supposedly only a very large amount will cause damage. Since this term is
unregulated in its use, is has little meaning. Fewer than 5% of all cleaning compounds have been
tested for safety. A few manufacturers test for skin irritation or ingestion effects. Since a product
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can impact air quality and affect people with a large range of sensitivities, a product claiming to
be non-toxic may still cause adverse health effects.

Oxygenated: Helps whiten and brighten by releasing oxygen which breaks up stains, and
eliminates mildew and mold. See Chlorine above. Oxygenated products, such as those containing
hydrogen peroxide, can be as effective as chlorine when used in proper doses and according to
safety instructions.

Phosphate-free: Generally meaningless term. Phosphates are allowed by law only in certain
automatic dish detergents. Not a criterion for most purchases.

Surfactant: This is the active ingredient in most detergent cleaners, such as all- purpose cleaners,
floor cleaners, dish detergents, fabric softeners, and hard surface cleaners. Most often they are
created from petroleum and are neutral in pH. Surfactants are used to alter the surface properties
of the surface being cleaned. This can make the surface more penetrable, easier to rinse, and less
able to be adhered to and more repellant of dirt. Numerous surfactants have been used as
reducing agents to dissolve heavy greases and soils. Surfactants are now available in non-
petroleum-based (vegetable) forms and the newer surfactants offer interesting new chemistry for
air quality. In general they have higher flash points. The vegetable-based surfactants rarely have
alcohol or other solvents. They can easily be wiped on and off and do not require evaporative
assistance, such as adding alcohol and ether to most window cleaners.

Deodorizer/Re-odorizer: This group of products may contain higher concentrations of quaternary
ammonia than disinfectants. They also frequently contain strong fragrances and/or masking
agents that diminish the sense of smell. Paradichlorobenzene and naphthalene are common
ingredients in fragrance-emitting devices. Deodorizer products are often used in public bathrooms
found in restaurants, motels, theaters, subways, trains, airports, airplanes, and other public
facilities. The use of deodorizer/re-odorizer products can be avoided by increasing ventilation/air
flow and thoroughly cleaning with mildly alkaline non-surfactant detergents followed by the use
of disinfectants, preferably peroxide-based ones. Inspection by ultraviolet light is recommended
after all intensive cleaning to verify that surfaces have been adequately cleaned

Fragrance: This is an air pollutant that is intended to give the false impression that air is clean.
Truly clean air has no smell. Fragrance formulas can contain benzene, toluene, styrene, and
formaldehyde, along with other ingredients. Fragrance chemicals can enter the body through the
lungs, skin, and nasal passageways. They can affect the brain and nervous system in a matter of
seconds, either by their presence in the brain or via stimulation of olfactory nerves. Avoid all
products that list fragrance as an ingredient or have a fragrant odor. Be aware that even if
“fragrance” is not listed as an ingredient, fragrance chemicals may have been added to a product
for another purpose, or claimed to be added for another purpose - such as an anti-microbial
stabilizer, blending agent, or enhancer.

Solvent: Water is a solvent. Using alcohol, petroleum, and coal tar-based solvents for floor
refinishing, metal cleaning, stain removal, and graffiti control is commonplace. To preserve air
quality, use water as a solvent whenever possible. Use petroleum-based solvents only as a last
resort. Non-water-based solvents should be used in controlled programs, with substantial
increased ventilation, pre-notification of building occupants, use during low building occupancy,
and retesting of air to make sure it is clear before a space is re-occupied. The use of many solvent
products, such as spot stain-removers, can be eliminated by promptly cleaning stains, using mild
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detergent and baking soda with a gentle rubbing action and working in from the outside perimeter
of the stain.

Vinegar: An acidic fluid usable for basic surface cleaning, window cleaning, and bathroom
fixture wiping. The mild acidic properties provide the ability to remove hard water spots and cut
soap films. Note that while vinegar is considered a less-toxic cleaner, some chemically sensitive
individuals may react adversely to it.

Getting Started
Eliminating fragranced products is perhaps the quickest and easiest step to improving air quality.

Eliminate air fresheners and fragrance-emitting devices. Do not use urinal or toilet deodorizer
blocks which contain paradichlorobenzene, naphthalene, solvents or fragrances. Substitute
vegetable-based surfactants combined with microbe-based urea reducing properties. Choose non-
fragranced cleaners, hand soaps, and lotions. Choose basic paper items that do not contain
fragrances. Do not use cleaner/disinfectant combination products. Disinfectants should be used
after a surface is clean for optimal deep cleaning, which should be done on an as needed basis.
Inspect cleaned areas using ultraviolet light to verify that the surface has been adequately cleaned.
Concentrate heaviest cleaning on essential areas. This will control odor.

Find and remove room deodorizers and dispensing devices. Establish a policy restricting
occupant usage of fragrance-emitting plug-ins.

Inventory all current products. Discontinue any product that has fragrance as an ingredient or has
a strong odor — such as cleaners containing pine, tea tree oil, orange, lemon, or citrus.

Using Above Chart on Cleaning Materials Usage
Select products used most frequently. This is most often an all-purpose cleaner, a window
cleaner, and disinfectant cleaner or straight disinfectant.

Most of these products are overused. In addition, suitable substitutes can almost always be found
that have less impact on air quality.

Experiment with dosages to find the minimum amount of cleaning product that will accomplish
the job. This is best done after selecting a new vegetable surfactant-based all-purpose cleaner,

window cleaner, or oxygen-based disinfectant for bathrooms. Control dispensers to make sure

that the minimum dosages necessary are dispensed.

Make increased use of mechanical/physical methods of cleaning to reduce chemical usage.

Vacuuming: Vacuuming extracts soil at a rate of barely 60% when done with typical upright
vacuum systems found today. Carpets tend to absorb particles from the air as well as tracked-in
grease and other contaminants. Using a stronger vacuum system with continuous suction (non-
pumping action) combined with a slower motion increases the extraction rate to above 85%.
Keeping vacuumed dirt and fumes from escaping from the vacuum and re-contaminating a room
requires strong filtration. HEPA systems work well to remove particulate matter, but care needs
to be taken to insure there are no air leaks around the filter. An activated charcoal impregnated
membrane will absorb and trap gasses.
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A strong vacuuming program that includes daily and thorough vacuuming is the first guard
against the need for frequent carpet cleaning. Secondly, evaluate traffic patterns and use throw
rugs and entry mats to protect carpeting in heavily trafficked areas that quickly become dirty.
Only clean spots or small areas of carpet that require cleaning. Clean carpet on an “as-needed”
basis rather than on a regular schedule.

For widespread carpet cleaning, employ extraction methods using steam; mild cleaners that do
not contain fragrances or solvents; or peroxide-based cleaners and fast four hour drying to reduce
impacts on air quality and chances of mold growth.

Dusting: Wipe surfaces for dusting with lint-free cloths or damp clean rags. This is usually as
effective as using chemical dusting products.

Mopping & Buffing: Damp mop hard floors using soft water in high traffic areas. Wipe with a
dry mop on return pattern. Frequent mopping protects the floors and reduces the need for buffing
and refinishing. Buff floors during off hours using the minimum amount of product necessary to
refinish the floor.

Floor Refinishing: Refinish floors based on need rather than a fixed schedule. Keep service
records that include the date and area where floor was refinished and the products used.
Mandate that only the minimum amount of product necessary to accomplish the job will be used.
Provide personnel with information on tracking and the goal of chemical reduction. All stripping
and refinishing needs to be done during non-occupancy periods with substantial increases in
outside air flow.

Keep Track

Using a computer, create an ongoing tracking system on reductions in the amount and number of
chemicals used, changes in chemicals used, and eliminations of chemicals. This overall program
needs to be continuously evaluated and communicated to building owners, managers, and
occupants.
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Steps for Implementing a Scent-Free Policy in the Workplace

(Adapted from the Canadian Centre for Occupational Health and Safety)

What steps should | take when implementing a scent-free policy in the workplace?

The situation may arise and create the need for a scent-free policy. As with most workplace
policies, be sure to consider the following:

e Conduct an assessment or survey of the employees to determine the extent of the
problem. Collect opinions and suggestions at the same time to help you develop a policy
appropriate to your workplace.

e Designate one key person to oversee the project and its development. If you work at a
large company, it may better to create a committee with members representing all groups
(employees, unions, management).

¢ Involve the health and safety committee, and get management commitment from the
beginning.

o Setand stick to deadlines for creating a draft policy, a review of the policy, and for
implementation.

e Be sure that all employees have been fully informed of the policy and that they know
what they have to do before the policy becomes effective.

e Educate the employees. You may choose to include brochures or flyers in payroll
envelopes, publish articles in company newsletter, or give presentations. In any case, the
goal is to inform all employees of the health concerns related to scents and why the policy is
needed.

e Address any concerns the employees raise openly and honestly. Reinforce the idea that
this policy is being implemented as a result of medical concerns - not merely because of a
dislike for a certain smell.

e Make it clear that the policy applies to everyone (including visitors, patients, etc).

e Search local legislation for any supporting documentation.

e Do not limit the scent free policy to perfumes and colognes. Many cleaning and personal
care products also have scents.

e Post a list of "approved"” unscented products and where they are available locally.

e Review all MSDSs for the products currently used and for those you are considering
using. Make sure that the ingredients are acceptable. Remember that some products which
claim to be scent-free may be using additional chemicals to mask smells instead of truly
being "unscented".

o Conduct trials in limited areas before purchasing large quantities of a product.

e Post notices that waxing, shampooing, painting, or spraying (etc.) will be conducted one
week beforehand so that affected personnel can make arrangements or have their duties
modified during that time.

e Put the policy statement notice on all appointment cards, stationery, room booking
notices, employment postings, etc.

o Decide on wording for 'Scent Free' signs and where the signs will be posted.

o Leteveryone know that the policy will be reviewed and can be changed because of
experience or new knowledge.

What is an example of a policy?
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Policies should be based on the health concerns of employees - especially those who have sought
medical help. Keep the policy short, but specific. The policy must also apply uniformly
throughout the company.

Sample: Scent-Free Policy
Policy:

Due to the health concerns arising from exposure to scented products, ABC Company Inc. has
instituted this policy to provide a scent-free environment for all employees and visitors.

Definitions:

The use of scented products will not be allowed within the building at any time. In addition, all
materials used for cleaning will be scent-free (where ever possible).

A list of locally available scent-free products is available from the health and safety office.

Procedure:

Employees will be informed of this policy through signs posted in buildings, the policy manual,
promotional materials and will receive orientation and training.

Visitors will be informed of this policy through signs and it will be explained to them by their
host.

Any violations of this policy will be handled through standard disciplinary procedures.

This policy is effective on 01/01/01.
What should the 'posted notice’ say?

Signs should be posted near the entrances to company building(s). In addition, statements on
business cards, letter head or promotional materials may be helpful if you receive a lot of visitors.

Examples include:
Some people who work at ABC Company report sensitivities to various chemical-based or
scented products. We ask for everyone's cooperation in our efforts to accommodate their health

concerns.

In response to health concerns, ABC Company has developed a Scent-Free Policy. Scented
products such as hair spray, perfume, and deodorant can trigger reactions such as respiratory
distress and headaches. Staff and visitors are asked to not use these products when reporting to
this office.

ABC Company is a Scent-free environment. Please do not use scented products while at work.
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National Institute of Building Sciences (NIBS)
Indoor Environmental Quality (IEQ) Project
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INTRODUCTION AND OVERVIEW
Individuals with multiple chemical and/or electromagnetic sensitivities have identified the
availability of designated cleaner air rooms and paths of travel in public and commercial

buildings as highly important for improving access. The Designated Cleaner Air Rooms
Committee examined the rationale for having Designated Cleaner Air Rooms, the types of

NIBS IEQ Final Report 7/14/05 46

JA 08326



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 309 of 487

buildings or occupancies that may be appropriate for having such rooms, the minimum
criteria for such a designation, and who would benefit from having these rooms.

Promising Practices

In November 2001 the State of California adopted a Cleaner Air Symbol and Conditions of
Use in its building code to identify areas in publicly funded or leased facilities owned by the
State of California that are accessible to and useable by people who are adversely impacted
by airborne chemicals or particulate(s) and/or the use of certain electrical fixtures or
devices.(1) The symbol can be used when minimum conditions established in the code are
met. Use of the designation is voluntary.

A fact sheet on the California Cleaner Air Symbol and Criteria can be found at:
http://www.documents.dgs.ca.gov/dsa/pubs/cleanerair_factsheet.pdf

See 1117B.5.11 Cleaner air symbol (page 109) of the California Code of Regulations for the
code language: (see Appendix A)
www.documents.dgs.ca.gov/dsa/pubs/regulations_02-16-05.pdf

Recommended Actions
The Committee was charged with

1) reviewing the California symbol and criteria and investigating where it has been
implemented, how it has worked, and what modifications and improvements, if any, are
necessary to recommend broader usage;

2) developing and promoting a national Cleaner Air Symbol and Conditions of Use as
appropriate; and

3) defining the scope of guidelines for creating an ideal zone (room and path of travel)
hereafter referred to as a Clean Air Room in buildings for people with chemical and/or
electromagnetic sensitivities.

During the project, the scope of work was expanded to include a brief discussion of
accommodations for people with multiple chemical and/or electromagnetic sensitivities
to address the needs of those individuals for whom a Cleaner Air Room would not
provide adequate access or for those situations when such a designation would not be
possible or feasible. Resources that address access and accommaodations for people with
multiple chemical and/or electromagnetic sensitivities at work, at school, at public
meetings, and in hospitals are included at the end of this report.

Committee Recommendations
) The Committee highly recommends that the Access Board and/or the National
Institute of Building Sciences (NIBS) fund or seek funding for FY2006 to develop
specifications for designing and constructing a Clean Air Room and Path of Travel,
the ideal or model room. This project is a natural outgrowth of the work of the other
three committees.

o The Committee proposes a Pilot Project for FY2006 to implement a national Cleaner
Air Symbol, as promulgated by the State of California, and Conditions of Use, as
modified in the National Cleaner Air Signage, Conditions of Use section below, in
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select public and commercial buildings such as independent living centers, disability
organizations, schools and other educational institutions, public meeting places, or
other business or government entities. The Committee recommends that one or more
committee members in conjunction with the Access Board and/or the National
Institute of Building Sciences assist in its implementation, track its use, analyze how
well it has worked, and determine whether modifications or improvements are
necessary prior to recommending promotion nationally. This same group would also
examine implementation of the California Signage which is expected to take place
during the same time frame.

o The Committee recommends that the Access Board, or a committee created by the
Board, identify, review, summarize, and publish best practices for accommodations
for people with multiple chemical and/or electromagnetic sensitivities on the website.
Such a project was previously proposed by Access Board officials and discussed with
members of this Committee but was not part of the charge of the current project.

NATIONAL CLEANER AIR SIGNAGE

Background:

In November 2001 the State of California adopted the California Cleaner Air Symbol,
California Building Code, Title 24, Parts 2 and 12, 1117B.5.11ff., which established a symbol
and criteria for conditions of use to identify a room, facility, and paths of travel that are
accessible to and useable by people who are adversely impacted by airborne chemicals or
particulate(s) and/or the use of electrical fixtures and/or devices. Installation and use of the
Cleaner Air Symbol is on a voluntary basis in state buildings. The Committee learned that the
Cleaner Air Symbol has yet to be implemented in California although members of our group
are aware of individuals in California and in other states who are using the symbol as a means
of advocating for or obtaining individual access needs.

The California Cleaner Air Symbol and Conditions of Use were also proposed for adoption at
the meeting of the Accredited Standards Committee A117 on Architectural Features and Site
Design of Public Buildings and Residential Structures for Persons with Disabilities in
December 2001.(2) The Cleaner Air Symbol received a favorable vote. It was later dropped
prior to the issuance of the final standard in 2003: International Code Council, American
National Standard-Accessible and Useable Buildings and Facilities, ICC/ANSI A117.1-2003.
The Cleaner Air Symbol is expected to be reintroduced for consideration during a new
standard cycle that will begin shortly. The Standard must be adopted by a state or locality to
be enforceable.

The Committee also discussed the identification of state buildings in California that might
qualify for the Cleaner Air Symbol either due to a building’s unique ability to meet the
implementation criteria, or the need to make public meeting rooms accessible for those with
chemical and/or electromagnetic sensitivities. Committee members are also aware of the need
to encourage residents of California who may need to access state buildings to seek to
implement the Cleaner Air Symbol.

Purpose:
To provide voluntary guidelines for a Cleaner Air Symbol that can be used nationally or
adapted for state and local use.

Proposed Language:
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National Cleaner Air Symbol: The national symbol shall be the standard used to identify a
room, facility, and paths of travel that are more accessible to and useable by people who are
adversely impacted by airborne pollutants, such as those with chemical sensitivities, asthma,
and other respiratory conditions, and/or people who are adversely impacted by
electromagnetic fields from electrical fixtures and equipment such as those with
electromagnetic sensitivities.

The Symbol will comply with the specifications as described in the California code.

When the Cleaner Air designation symbol is used, the following requirements must be met:

o The symbol and text, “Cleaner Air” is displayed within a minimum 6-inch square;

. The “Cleaner Air” text is located under the symbol, as shown

o The Cleaner Air Symbol is shown as either a negative or positive image.

o The symbol and text are posted in either black and white, or in Federal Blue and
white. When blue is used, Federal Blue Color No. 15090, Federal Standard 595B, is
used.

) There is at least a 70% color contrast between the backgrounds of the sign and the
surface that it is mounted on.

Conditions of Use

The Cleaner Air Symbol may be posted to identify the room and path of travel if there is
verification that the room, facility, and path of travel to the room meet all of the Cleaner Air
Requirements as indicated below:

No Smoking

Fragrance-Free

Pesticide-Free (Indoors and Outdoors)

Least Toxic/Risk Cleaning Products

No Recent Construction or Remodeling Including Carpet Installation

Cell phones turned off

Ability to turn off or unplug computers and other electrical equipment by occupant
or staff

Ability to turn off fluorescent lighting by occupant or staff

o Ability to adjust temperature and air flow by occupant or staff, or the availability of
operable window(s)

Paths of Travel

Every effort should be made to make the Paths of Travel as accessible as possible for those with
multiple chemical and/or electromagnetic sensitivities even though the paths of travel might not

meet all of the criteria of the Cleaner Air Room. It is important that the Path of Travel from the

building entrance to the Cleaner Air Room be as short as possible. The building entrance should
also be fully accessible to those with mobility and other impairments.

Restrooms

If possible, restrooms that are already fully accessible to those with mobility and other
impairments should be designated for use by those individuals using the Cleaner Air Room.
These restrooms should be located along the path of travel or as close as possible to the Cleaner
Air Room. The restrooms should meet as many of the criteria as possible. The restrooms should
prohibit smoking and be free of perfumes, fragranced products, air fresheners, deodorizers, and
pesticides. Cleaning should be done with the same least toxic products used in the Cleaner Air
Room. Cell phones should be turned off along the path of travel and in the restrooms.
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Contact Information for the building/facilities manager or the designated agent responsible
for maintaining and/or recording activity in the Cleaner Air Room should be posted at the Cleaner
Air Room and at the accessible entrance, if possible, and be readily available to anyone seeking
additional information by telephone, fax, e-mail, or mail.

Maintaining a Cleaner Air Record Log

A log shall be maintained on site, accessible to the public either in person or by telephone, fax, e-
mail, mail or other accessible means as requested. One or more individuals shall be designated to
maintain the log. The log shall record any product or practice used in the designated Cleaner Air
Room, the path of travel, and accessible restrooms, as well as scheduled activities that may
impact the Cleaner Air designation. The log shall also include the product label and Material
Safety Data Sheet(s), as available, for any products used. Note, however, that neither the MSDS
nor the product label provides complete information on product ingredients or their potential
health effects.

Removal of The Symbol

If the path of travel, room and/or facility restrooms identified by the Cleaner Air Symbol should
temporarily or permanently cease to meet the minimum conditions as set forth above, the Cleaner
Air symbol shall be removed and shall not be replaced until the minimum conditions are again
met.

Temporary Use of Cleaner Air Symbol
The Cleaner Air Symbol may be used to identify a room, path of travel, and restrooms that meet
the conditions of use on a temporary basis.

Further Explanation of the Criteria for Conditions of Use:

No Smoking: Smoking is prohibited in the path of travel, Cleaner Air Room, and restrooms
serving the room. To qualify as a Cleaner Air Room, the room, path of travel, restrooms and
surrounding area must be free of tobacco residue. Those who smoke, or who have tobacco
residue on their person, would be prohibited from using the room. Smoking should be restricted
to outdoor, designated smoking areas that are at a minimum of 100 feet from paths of travel,
entryways, operable windows, and air intakes. (See No Smoking Policy, Operations and
Maintenance Report)

Fragrance-Free: Prohibit fragrance-emitting devices (FEDS), air fresheners, deodorizers, and
similar products. Recommend that no fragranced, citrus-and/or pine-based products be used in
cleaning or maintaining the room, path of travel, and restrooms. Any persons with perfume,
cologne, aftershave, as well as fragranced personal care and laundry products, would be
prohibited from using the room. (See Fragrance-Free Policy, Operations and Maintenance
Report)

Pesticide-Free Indoors and Outdoors:

Practice Integrated Pest Management. Use least hazardous pest management materials such as
non-volatile baits, sticky traps, and boric acid with knowledge and input from those using the
path of travel and Cleaner Air Room. The sign should be removed in the event of a least
hazardous pesticide application for 24-48 hours because it is likely that the certified pest control
applicator is in regular contact with chemical pesticides and could leave residue from clothing or
equipment. In addition, some chemically sensitive individuals may be made sick by exposure to
even least hazardous pesticides especially when they are first applied.
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In the event of a chemical pesticide application made to the building or grounds, other than a least
hazardous pesticide such as those listed above, remove the sign and consult with those who use
the space and others regarding the length of time that the room would need to be closed to protect
affected populations based on the product(s) used. (See Operations and Maintenance for least
hazardous pest management materials and cautions in the event that a chemical pesticide
application is considered for use in the Cleaner Air Room, Path of Travel, Restrooms, or the
building or grounds.)

Least Toxic/Risk Cleaning Products:

Avoid or limit the use of products containing chlorine, ammonia, quaternary ammonium, phenol,
isopropyl and other alcohols, formaldehyde, and other petroleum distillates. Do not use
fragranced, citrus-and/or pine-based cleaning products as mentioned above. Consult those who
plan to use the Cleaner Air Room and Path of Travel for cleaning product recommendations.
Follow the recommendations of Operations and Maintenance Report for best practices.

No Recent Construction or Remodeling Including Carpet Installation:

Every effort should be made to avoid remodeling activities in the Cleaner Air Room, path of
travel, and restrooms. Any remodeling activity would require removal of the signage. The length
of time for removal should be determined by the type of activity, extent of the remodeling, and
the products and materials selected for use. It is important to choose the least toxic, least
problematic products and practices. Except for minimal touch up painting, for example, it would
not be unusual to have the signage removal in effect for a period of 3- 6 months to a year or more
depending on the nature and extent of the remodeling activity. Be sure to consult building
occupants with existing health problems and those who are using the Cleaner Air Room for their
input and to help determine when the Cleaner Air Room may again be safe for use. (See Products
and Materials Report and Design and Construction Report for more information)

Cell Phones Turned Off:
Protect those with electromagnetic sensitivities and others who may be adversely affected by
electrical equipment.

Ability to turn off or unplug computers and other electrical equipment by occupant or staff:
Protect those with electromagnetic sensitivities and others who may be adversely affected by
computers and electrical equipment.

Ability to turn off fluorescent lighting by occupant or staff:

LEED (Leadership in Energy and Environmental Design) recommendations for new construction
call for individual control of lighting.(3) Newer fluorescents that contain electronic rather than
magnetic ballasts may be less problematic for some people with electromagnetic sensitivities
because they do not produce a visible flicker or audible hum. They are also less prone to trigger
seizures.

Ability to adjust temperature and air flow by occupant or staff, or the availability of
operable window(s):

LEED recommendations for new construction include individual control of temperature and
ventilation.(3) Opening an operable window may improve the air quality or air flow in a Cleaner
Air Room and compensate for situations when individual control of temperature and air flow is
not possible.

The text below is duplicated on the website
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RECOMMENDATIONS FOR ACCOMMODATIONS

People with chemical and/or electromagnetic sensitivities can experience debilitating reactions
from exposure to extremely low levels of common chemicals such as pesticides, cleaning
products, fragrances, and remodeling activities, and from electromagnetic fields emitted by
computers, cell phones, and other electrical equipment.

The severity of sensitivities varies among people with chemical and/or electromagnetic
sensitivities. Some people can enter certain buildings with minor accommodations while others
may be so severely impacted that they are unable to enter these same spaces without debilitating
reactions. Furthermore tolerances to specific exposures can vary greatly from one individual to
the next. Meanwhile some exposures, such as the application of certain pesticides or extensive
remodeling, for example, may be devastating to all chemically sensitive people and make a
building or facility inaccessible for a substantial period of time.

According to the Americans with Disabilities Act (ADA) and other disability laws, public and
commercial buildings are required to provide reasonable accommodations for those disabled by
chemical and/or electromagnetic sensitivities. These accommodations are best achieved on a
case-by-case basis.

Reasonable accommodations for a chemically sensitive and/or electromagnetically sensitive
individual can include providing a space or meeting area that addresses one or more of the
Cleaner Air criteria, upon request, such as
o Remove fragrance-emitting devices (FEDS)
o Delay or postpone indoor or outdoor pesticide applications, carpet cleaning, or other
cleaning or remodeling until after the meeting
o Provide room or meeting area near exterior door or with window(s) that can be
opened
o Require cell phones and computers be turned off
o Provide incandescent lighting in lieu of fluorescent lighting
o Provide at least one nonsmoking, fragrance-free person per shift to provide services
(e.g. nurse, police officer, security guard, clerk)

For individuals who are unable to use or meet in a building or facility, or who are too severely
impacted by chemical and/or electromagnetic exposures to use a designated Cleaner Air Room,
accommodations may include:

o Meet an individual at the door or outside to conduct business

o Allow a person to wait outside or in car until appointment

o Provide a means, such as a phone, intercom, bell, or buzzer to summon staff to an

outside door for assistance
) Permit business to be conducted by phone, fax, mail, or e-mail rather than in person
o Allow participation in a meeting by speakerphone

End duplicated text

SPECIAL ACKNOWLEDGEMENT: The Committee extends a generous thank you
to Sharon Toji, Access Communications, for designing the Cleaner Air Symbol and making it
available for public use.
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APPENDICES

Appendix A - 1117B.5.11 Cleaner air symbol (page 109) of the California Code of
Regulations

1117B.5.11 Cleaner air symbol. “STRICTLY FOR PUBLICLY FUNDED FACILITIES OR ANY
FACILITIES LEASED OR RENTED BY STATE OF CALIFORNIA. NOT CONCESSIONAIRES”.
This symbol shall be the standard used to identify a room, facility and paths of travel that are
accessible to and usable by people who are adversely impacted by airborne chemicals or
particulate(s) and/or the use of electrical fixtures and/or devices. When used, the symbol shall
comply with Figure 11B-40.

1117B.5.11.1 Color and size of symbol. The symbol shall be used when the following minimum
conditions are met. The symbol, which shall include the text ““Cleaner Air” as shown, shall be
displayed either as a negative or positive image within a square that is a minimum of 6 inches on
each side. The symbol may be shown in black and white or in color. When color is used, it shall
be Federal Blue (Color No. 15090 Federal Standard 595B) on white, or white on Federal Blue.
There shall be at least a 70% color contrast between the background of the sign from the surface
that it is mounted on.

Strictly for publicly funded public facilities or any facilities leased or rented by State of
California. Not concessionaires.

*In 1117B.5.8.1 (Symbols of Accessibility) the title of this section is incorrectly worded, which
is causing misunderstanding regarding proper standard reference. Change title to read
‘International Symbol of Accessibility.” This will be submitted for correction in Rulemaking.
CALIFORNIA ACCESS COMPLIANCE REFERENCE MANUAL . DIVISION OF THE
STATE ARCHITECT
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Chapter 11B Part 2 Title 24 California Code of Regulations 110 November 1, 2002

1117B.5.11.2 Conditions of use. Use of the cleaner air symbol is voluntary. The cleaner air
symbol shall be permitted for use to identify a path of travel, and a room or a facility when the
following is met.

1. Floor or wall coverings, floor or wall covering adhesives, carpets, formaldehyde-emitting
particleboard cabinetry, cupboards or doors have not been installed or replaced in the previous
12 months.

2. Incandescent lighting provided in lieu of fluorescent or halogen lighting, and electrical systems
and equipment shall be operable by or on behalf of the occupant or user of the room, facility or
path of travel.

3. Heating, ventilation, air conditioning and their controls shall be operable by or on behalf of
the occupant or user.

4. To maintain ““cleaner-air’ designation only nonirritating, nontoxic products will be used in
cleaning, maintenance, disinfection, pest management or for any minimal touch-ups that are
essential for occupancy of the area. Deodorizers or Fragrance Emission Devices and Systems
(FEDS) shall not be used in the designated area. Pest control practices for cleaner-air areas
shall include the use of bait stations using boric acid, sticky traps and silicon caulk for sealing
cracks and crevices. Areas shall be routinely monitored for pest problems. Additional nontoxic
treatment methods, such as temperature extremes for termites, may be employed in the event of
more urgent problems. These pest control practices shall not be used 48 hours prior to placement
of the sign, and the facility shall be ventilated with outside air for a minimum of 24 hours
following use or application.

5. Signage shall be posted requesting occupants or users not to smoke or wear perfumes,
colognes or scented personal care products. Fragranced products shall not be used in the
designated cleaner-air room, facility or path of travel.

6. A log shall be maintained on site, accessible to the public either in person or by telephone, e-
mail, fax or other accessible means as requested. One or more individuals shall be designated to
maintain the log. The log shall record any product or practice used in the cleaner-air designated
room, facility or path of travel, as well as scheduled activities, that may impact the Cleaner-Air
designation. The log shall also include the product label as well as the *Material Safety Data
Sheets (MSDS).

1117B.5.11.3 Removal of symbol. If the path of travel, room and/or facility identified by the
cleaner air symbol should temporarily or permanently cease to meet the minimum conditions as

set forth above, the cleaner air symbol shall be removed and shall not be replaced until the
minimum conditions are again met.
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Appendix B - SOUTHWEST COMMUNITY HEALTH SYSTEM POLICY GUIDELINE
Southwest General Health Center (SWGHC)
Middleburg Heights, OH

EFFECTIVE DATE: July, 2002 POLICY 742
Revision Dates: Page 1 of 7

POLICY NAME: MULTIPLE CHEMICAL SENSITIVITY SYNDROME (MCS)

POLICY:

Southwest General Health Center will provide guidelines to ensure optimal care of the
patient experiencing Multiple Chemical Sensitivity (MCS) which is mutually established
with the patient, family/significant other and health care team.

. INTERPRETATION:

Multiple Chemical Sensitivity (MCS), also referred to as environmental illness or
chemical injury is a medical condition in which individuals develop symptoms from
exposure to very low level of chemicals in the environment. The interdisciplinary team at
SWGHC uses a collaborative process with the patient, physician, family/significant other
and the health care associates to establish a safe environment, to promote healing and
ensure comfort.

. OBJECTIVES:
An organizational approach to patient management with multiple chemical sensitivities
includes:

A. Method to ensure patient is placed in a safe environment.

B. Method to facilitate identification of a MCS patient.

C. Method to verify competency of all associates providing direct and

supportive care to the patient with MCS
D. Method to ensure patient’s participation in developing their care plan.
E. Method to ensure patient/their families/significant others are

educated about the need to communicate about any special care
required.

lll. OVERSIGHT AND RESPONSIBILITY

A coordinated organizational program to care for MCS patients will be developed by
an interdisciplinary team. This committee will have the responsibility for assuring that all
provisions of this policy are adhered to throughout the organization. The team will have
representatives from:

Medical Staff

Nursing Services
Central Sterile Supply
Protection Services

oo
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SOUTHWEST GENERAL HEALTH CENTER
STANDARD OF PRACTICE

PAGE
20F7

MULTIPLE CHEMICAL SENSITIVITY SYNDROME  POLICY
742

Ae—Tomm

Nutritional Services
Plant Operations
Environmental Services
SSA’s

Pharmacy

Social Services
Administration

V. SPECIFIC ROLES AND RESPONSIBILTIES OF INTERDISCIPLINARY TEAM

A. Medical Staff -Physician: Provides special instructions, treatments, diagnostic
tests and medication orders. No treatments/medications should be administered
to an MCS patient without prior approval of patient’s private physician unless a
life threatening emergency exists.
B. Nursing Services
Role and responsibilities:
1. Identify the patient with MCS
2. Provide a safe patient care environment.
3. Develop an awareness, sensitivity and respect of patients’ physical
and emotional needs.
4. Develop a plan of care on daily basis with minimum of one staff
member per each shift to attend medical needs of the patient.
5. Comply with the following when caring for the MCS patient:
a) be perfume and scent free (ie., no hair spray, no mousse gels,
lotions, cigarette/smoking smells).
b) Do not use aerosol products (ie hair spray, deodorants). Non-
scented, potassium salts, pump deodorant is acceptable.
Baking soda (dry).
¢) Do not wear new clothing which has not been laundered.
d) Do not wear clothing which has been freshly dry-cleaned.
e) Use only latex free gloves
f)  Wash hands and apply gloves before entering the patient’s
room.
g) Be alert for any environmental triggers when following normal
hospital procedures.
C. Central Sterile: Provides and ensures the unit with
1. Latex free products
2. Adequate supply of sterile linens
SOUTHWEST GENERAL HEALTH CENTER
STANDARD OF PRACTICE
‘ PAGE MULTIPLE CHEMICAL SENSITIVITY SYNDROME POLICY ‘
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| 30F 7

742 |

3. Adequate supply of other medical core items (ie. Sponges, dressings,

securing devices).

4. Patient can provide their own linens if other methods are not satisfactory.

D. Protection Services: Provides assistance from the vehicle to hospital in a
safe manner. (Turn vehicle engines off)

E. Nutritional Services: Recognizes different food sensitivities and follows
certain guidelines to accommodate and meet individualized needs of the
MCS patient.
Special provisions may include but will not necessarily be limited to the following:
1. No processed foods of any kind including instant oatmeal, instant potatoes, and other

prepackaged mixes, ie., gravies, sauces, and flavor packets as they may contain many

additives.

abrwd

No

© ®

10.

11.

12.

Use no dyes, preservatives, sulfites, artificial flavoring or MSG.

Use no aerosol cooking sprays.

Use no artificial sweeteners.

Distilled water in glass containers to be provided by Nutrition Services, or
patient may supply his/her own tolerated water for drinking.

Serve beverages which have not been processed with chemicals.
Nutrition Services will provide lactose free milk or a substitute such as
soy or rice milk to those who require it.

Rigidly follow physician’s orders regarding food restrictions.

Review food allergies within the food service to avoid allergic reactions.
Permit patient to supply his/her own tolerated food products. Nursing will
provide a proper storage area for them.

Do not serve food or liquids in plastic or Styrofoam. Use only glass or
ceramic dishes and cups which have been well rinsed to remove all
traces of soap and chemical residues. Cellophane or plastic wrap
packaging on room temperature food (i.e., crackers) is typically not a
problem, however, caution must be used if toxic inks are used. Anything
noticeably odorous can be a problem.

Remove treated i.d. menu paper from the tray and replace tray liners that
may have become wet during transport.

F. Plant Operations: Plant Operations will not perform remodeling or
painting within close proximity to MCS patient’s room. These activities can
be coordinated with the leadership of patient care area.
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SOUTHWEST GENERAL HEALTH CENTER
STANDARD OF PRACTICE

PAGE MULTIPLE CHEMICAL SENSITIVITY SYNDROME  POLICY
40F7 742
G. Environmental Services: will perform terminal cleaning.

1. Refer to Environmental Services Policy for MCS room cleaning.

2. Staff will check with the floor nurse before entering the patients
room.

3. Environmental Services will coordinate with the patient’s nurse
for cleaning of the patient’'s room or performing any special
cleaning tasks in the general area (i.e., floor waxing or floor wax
removal in the halls). Whenever there is a question of what may
affect the health of an MCS patient, the floor nurse must be
consulted.

4. Scented products, air fresheners, deodorizers or other additives
should not be placed in any vacuum cleaner bag used anywhere
in the health center. Use only unscented vacuum cleaner bags.

5. Do not use any other housekeeping products (garbage bags,

paper towels, cleaning solutions) which contain fragrances or
pesticides. These products should be stored in an area
separate from disinfectants, soaps and other cleaning products.
Do not store toilet paper, facial tissues or other patient items
near fragranced or pesticide products.

H. SSA’s: Will perform daily cleaning of the patient’s room by using the following

guidelines.

1.

2.

o0k w

SSA’s must wear clean gowns and caps when cleaning the
room of MCS patient when patient is in the room.

Do not use any other housekeeping products (any plastic bags,
paper towels, cleaning solutions which contain fragrances or
pesticides). Do not use any air fresheners or deodorizers in
patient’s room.

Dust with a clean cotton cloth moistened with only water.

Use baking soda or Bon Ami cleanser for tubs, sinks and toilet.
Remove trash at least twice daily. Do not use plastic liners.

Do not leave patient trays in the room after meals.
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SOUTHWEST GENERAL HEALTH CENTER
STANDARD OF PRACTICE

PAGE MULTIPLE CHEMICAL SENSITIVITY SYNDROME  POLICY
50F7

I.  Pharmacy
Provides pharmaceutical care guidelines to patient, family and health care
team members. The following guidelines are helpful in providing
medications to patients with MCS:

1. Have patient bring medications to the hospital that he/she is currently
using. If the physician desires the patient to continue using these
medications, an order shall be written to state such.

2. Use glass bottles for IV solutions and any prescription medications
that are to be administered intravenously.

3. Do not use any substitutions or generic drugs for medications ordered
without patient or MD approval.

4. Be alert for standard ingredients MCS patients typically react to
including but not limited to dyes, preservatives, artificial sweeteners
and flavoring. Consider capsules instead of tablets.

5. Monitor medication by listing the patient’s specific allergies on the
patient’s medication profiles.

J. Social Services
Provides psychological support and interventions, assists patient and family
with community resources and discharge planning.

K. Administration
Provides support and assistance in developing a safe environment for MCS
patient.

PROCEDURE:

A. Admitting will adhere to the following to assist all health care center personnel
in caring for the patient:

1) Flag patient’s chart clearly and boldly with MCS under the allergies.

2) Flag patient’s chart to notify all other health center departments in
advance of treating the patient so proper precautions can be made for
necessary equipment and special supplies.

3) Indicate “MCS” on patient’s allergy band.

SOUTHWEST GENERAL HEALTH CENTER
STANDARD OF PRACTICE

PAGE MULTIPLE CHEMICAL SENSITIVITY SYNDROME POLICY
6 OF 7 742
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B. Emergency Department:

Will assist health care center personnel in diminishing any unnecessary
discomfort and possible risks when MCS patient is brought into the
Emergency Room. The following is initiated:
1) Immediately contact patient’s physician for special instructions.
2) Immediately isolate patient from all other patients and visitors.
3) Place patient in an area which is not used to store any medical
supplies or medications.
4) Keep a supply of sterile linens and gowns in the emergency room
area.
5) Provide the least toxic pharmaceutical supplies and equipment.
6) Coordinate with all other health center departments to meet patients’
needs.
7) Monitor the general environment the patient is placed in.

. Patient’'s Room

Staff will implement numerous measures to prevent unnecessary exposure.

Prior to patient’'s occupancy:
¢ Contact Environmental Services for terminal cleaning of the room.
e Place new sharps container in the room
e Contact CSS for sterile linen.

During Patient’s Occupancy:

e Patient should be isolated from other patients and their visitors at all
times to prevent reactions to products these people are wearing or
using.

e Place sign on patient’s door stating: “Check at the nurses station
before entering room”.

e Keep patient’s door closed at all times and if necessary provide a
clean cloth to seal bottom of door from hall odors.

e Health care center personnel must wash their hands and apply hypo
allergenic, non-latex gloves prior to entering the room of the MCS
patient as these activities can trigger reactions in the patient.

SOUTHWEST GENERAL HEALTH CENTER
STANDARD OF PRACTICE

PAGE MULTIPLE CHEMICAL SENSITIVITY SYNDROME POLICY
70F7 742
¢ No live plants or flowers permitted in the patient’'s room (mold and
pesticides trigger MCS reactions).
¢ No newspapers or treated paper permitted in patient’s room. (3-part
copy papers or chlorinated papers can be highly toxic and may affect
breathing).
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APPROVED:

Trilok C. Sharma, M.D. L. Jon Schurmeier,

President, Medical Staff President

Southwest General Health Center Southwest General Health Center
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Appendix C — MULTIPLE CHEMICAL SENSITIVITY (MCS) PROTOCOL
Southwest General Health Center (SWGHC)

Middleburg Heights, OH

INITIATED | DISCONTINUE

SOUTHWEST GENERAL HEALTH CENTER

D
Date Date
Time Time
RN RN

NURSING SERVICES

MULTIPLE CHEMICAL SENSITIVITY (MCS) PROTOCOL

PURPOSE:

LEVEL:

SUPPORTIVE
DATA:

CONTENT:

Prior to Admission

To outline the management and nursing responsibilities caring for a patient
experiencing multiple chemical sensitivity (MCS).

Independent

MCS is an acquired chronic disorder characterized by recurrent symptoms
occurring in response to low levels of exposure to multiple unrelated chemicals.
The symptoms generally occur in one of four categories: central nervous
system, circulatory, respiratory and mucous irritation or metabolic that would
include enzymes, blood, kidneys, Gl tract, etc.. Patient with a history of
maladaptive reactions to chemicals found in perfumes pesticides, detergents,
household cleaners, etc. may have or develop multiple chemical sensitivities.
Approximately 75% of those affected are women, possibly due to endocrine
disruption. People in their 30s and 40s are most strongly affected as well as
children and others who are more susceptible to the effects of pesticides and
products containing toxic chemicals. The population most strongly identified
with this condition include: industrial workers, teachers, nurses, sick building
occupants and those living in chemically contaminated communities. Refer to
Latex Sensitivity/Allergy Protocol and Hospital Policy #742 Multiple Chemical
Sensitivity (MCS) Patient.

1. Identify individuals at risk on admission in Emergency Room or
Admitting.

2. Assign the patient to private room.
3. Contact CSR for free tote (or nursing supervisor during night shift).

4, Notify Environmental Services, Central Sterile, Pharmacy, Nutritional
Services, and SSA of MCS patient admission.

Admission Assessment 5. Assess all patients on admission for allergies and maladaptive reactions.
6. Place green allergy band on patient; mark Multiple Chemical Sensitivity
(MCS).
7. Place sign on patient’s door stating:
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“Check at the nurses station before entering patient’s room.”

Admission 8. Enter Multiple Chemical Sensitivity on all the orders sent in Cerner in
Assessment (cont’d) Comments Box.
9. Observe patient for following symptoms.

= Fatigue = Hoarseness

=  Memory loss = SOB

= Depression = Headache

= Nervousness = Chest pain

= Lack of motivation = Joint pain

= Visual problems = Digestive difficulties

= Hearing problems = Sun or other rashes

* Dizziness = Cold or heat sensitivity

= Sleep disorders = Nausea

= Edema = Tingling or numbness of

= Disorientation extremities

= Confusion = Sinusitis

= Irritability = Pallor

= Loss of logic sequencing =  Anemia

ability = Salivation (usually from
= Loss of coordination pesticides)

10.  Refer to Latex Sensitivity/Allergy Protocol

Patient Care 11.  Report signs and symptoms exhibited by patient to physician.
12.  Obtain physician order for a special diet.
13.  Encourage patient to select their own menu.

14.  Allow patient to supply his/her own tolerated food products and dietary
supplements.

15.  Retain patients dietary requirements in the patient’s medical record for
future reference.

16.  Encourage use of personal respirator and other protection methods while
in Health Care Center.

Patient Safety 17.  Reinforce all hospital employees and visitors to check with patient’s
nurse prior to entering patient’s room.

18.  Maintain patient isolation from other patients and their visitors at all
times.

19.  Transport patient with R-95 mask or personal respirator.
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Page three - MULTIPLE CHEMICAL SENSITIVITY (MCS) PROTOCOL

Patient Safety 20.
(cont’d)

21.
22.

23.

24.

Patient Education 25.

26.

27.

Documentation 28.

29.

30.

31
Emergency 32.
Interventions

33.

34.

35.

NIBS IEQ Final Report 7/14/05

Refrain staff caring for patient from wearing perfumes, scented lotions,
hair spray, deodorants or other scented products.

Educate hospital staff to wash their hands with unscented soap.
Apply hypo-allergenic, non-latex gloves prior to entering the room.

Instruct patient’s family not to bring plants or flowers to the patient’s
room.

Restrict newspaper in patient’s room.

Discuss with patient/family Multiple Chemical Sensitivity if newly
diagnosed patient.

Reassure the patient with understanding of their chemically sensitive
condition.

Refer patient to Social Services to provide list of Community Services.

Document Multiple Chemical Sensitivity in the patient’s medical record,
in the front of the chart, medication record and computer system.

Record implementation/modification/discontinuation of protocols.
Document vital signs and assessment findings on appropriate flow sheet.

Document evaluative statement of the patient’s response to interventions
and lack of complications.

If known, remove the offending object or person from patient’s room.

If necessary, remove patient from room to fresh air outside the building.

Utilize charcoal and baking soda to absorb and remove odors from the
room. Open windows if possible.

Refer to patient’s personal emergency protocol for reducing and diluting
chemical reactions (water, food, baking soda, tri-salts, etc.)

65

JA 08345



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020  Page 328 of 487

Page four - MULTIPLE CHEMICAL SENSITIVITY (MCS) PROTOCOL

Emergency 36.  Communicate and cooperate with the patient whenever possible as the

Interventions patient generally knows what will help.

(cont’d)

REFERENCES: Multiple Chemical Sensitivity Syndrome, September 1, 2000, American
Academy of Fa.

Mental Health Network, Editorial: April 2000.
SWGHC Pharmacy
Temple, Toni, Healthier Hospitals, 1996.
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INTRODUCTION

The Building Design & Construction Committee was charged with making
recommendations for designing commercial and public buildings that would be more
accessible for people with multiple chemical and/or electromagnetic sensitivities and
provide healthier environments for all occupants.

The Committee found that major access barriers for chemically sensitive individuals are
factors that contribute to poor air quality, such as pesticides, new carpets, tobacco smoke,
inadequate ventilation, mold, certain building materials, and building activities that
generate air pollutants. For electromagnetically sensitive individuals, access barriers
include fluorescent lighting, unshielded transformers and wiring, security and scanning
equipment and numerous other electrical appliances.

The recommendations that follow, therefore, focus on minimizing or eliminating these
barriers through designing
o for pest prevention to reduce the need for or the use of pesticides,
for preventing moisture and mold growth,
for optimum ventilation via HVAC systems and operable windows,
for exhausting air contaminants,
for minimizing use of carpet and other flooring that emit volatiles, and
for shielding occupants from electromagnetic fields.

Although many building materials can be problematic for chemically sensitive people, the
Committee made minimal suggestions regarding product choices as this was the charge of
the Building Products and Materials Committee.

Recommendations for Future Actions

The Committee recommends that the Access Board, NIBS, or other entity create a Design
Manual using the outline in this report. This Manual would provide more detailed guidance
than is provided here.

The Committee acknowledges that while the scientific evidence may be inconclusive about
whether ambient electromagnetic fields pose a substantial health risk to the general
population, the presence of EMF is an access barrier for people who are
electromagnetically sensitive. Therefore, the Committee recommends that measures be
taken to reduce EMF whenever possible in order to increase access for these individuals as
well as taking a precautionary approach to protecting the health of all.
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RECOMMENDATIONS
Site and General Building Design

Select site to minimize potential exposure to air and soil pollutants and electromagnetic
fields (EMF). (Appendix 1)

Visit the site on several occasions to assess site criteria.
Note microclimate: wind direction, sun exposure.

Avoid sites near wetlands/stagnant water, low lying areas; sites should be well above 100
year flood plain.

To minimize moisture infiltration at the foundation, avoid earth berm construction and
provide positive

drainage from building.

Avoid below-grade occupied space.

Avoid tuck-under parking and indoor parking.

Roof gardens should be avoided because soil and water can foster mold growth. (Appendix
2)

Arrange drop-offs, loading docks, helicopter pads, and other vehicular access points to
eliminate or minimize exhaust fumes from entering building directly or being drawn into
the HVAC system.

Avoid the use of indoor plants because they can attract pests, stimulate pesticide use,
trigger allergies, and foster mold growth.

If smoking on site is permitted, dedicate an outdoor location that is remote from entries,
main pedestrian paths and air intakes.

Group and isolate uses within a building that emit contaminants and could affect air quality.
High ceilings are preferred in order to dilute contaminants.

Avoid decorative indoor fountains.

Enclosure

Design for a tight building envelope to maximize the performance of the HVAC system.
Meet or exceed Energy Star leakage area (less than 1.25 s.i./100 sf. (Reference 1)
¢ Building should be able to be sealed off from exterior events that would raise outdoor
pollutant levels such as, toxic spills, pesticide spraying, fires, traffic accidents, and
rush hour traffic.
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e Operable windows are preferred. Being able to open windows is an important access
issue for chemically sensitive individuals and can be beneficial for other occupants in
certain situations. Operable windows should be detailed to minimize air infiltration.

Design to prevent pest problems. (Appendix 3)

e Use inert pest resistant materials. When treatment of wood is required, treating with
disodium octaborate tetrahydrate may be among the safer options.

e Incorporate pest barriers such as termite shields, window screens, and bird screens in
construction details. Bird and bat droppings pose great IAQ risks.

e Some pesticides such as boric acid are considered environmentally safe. If used,
granular or gel forms are preferred. Care should be taken to ensure that particles do
not infiltrate interior habitable space.

Shield occupants from external sources of EMF. Windows with low e glazing, metal roof,
and siding components may reduce certain interior EMF. (Reference 2)

Roof Design

e Pitched roofs are preferred, because they shed water quickly, clean the roof of
pollutants and potential toxins, and are less prone to leakage.

e Inert roofing materials, such as coated metal or clay tile, are ideal. Note that
galvanized metal presents a rust hazard and should be avoided.

e Flat roofs are not preferred. If used, membrane and high albedo (highly reflective
to heat) type are recommended. Asphalt or modified bitumen built-up roofs are
less preferable. (Reference 3)

Wall Design
e Use best design practices to prevent moisture and condensation within walls.
Calculate dew points for each exterior wall (and roof) type to verify performance at
each condition. Provide detail for all flashing and counter-flashing locations.
Foundation Design
e Provide under-slab vapor barriers, insulation, and damp-proofing to prevent
moisture infiltration and condensation.
Protect stored building materials from water damage and mold growth.

Avoid use of water-damaged or mold-affected materials.

Plumbing, Mechanical and Electrical Equipment
Properly insulate pipes to prevent condensation, especially within walls.

Use modeling software to determine airflow and to ensure isolation of pollutant sources and
adequate ventilation.

Ventilate areas occupied by people with chemical sensitivities with goal of eliminating
odors (ideally entire building). These ventilation rates meet or exceed all worldwide
standards. (Reference 4)
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Provide local control of temperature and airflow (ideally for every occupant). (Reference 5)
Utilize Displacement Air Distribution method to move pollutants away from occupants.
Dedicate building as Smoke-Free. (Reference 6)

Isolate mechanical equipment from occupied areas.

Provide direct exhaust from rooms and areas that have pollutant-generating sources or
activities. These include but are not limited to: (see Appendix 5)
e Bathrooms (code requirement).
¢ Kitchens or office kitchenettes (this is in addition to code-required hoods or stove
exhausts).
e Copy and print rooms.
e Computer rooms.

Ductwork
e Avoid insulation inside ductwork. Use external insulation wrap of non-friable
(airborne particle creating) material.
¢ Qil coatings used in fabrication of sheet metal stock can affect air quality. Prior to
installation, thoroughly clean ductwork with a low VOC product. Use methods
that do not leave residue or cause oxidation. (Reference 7)

Prohibit the use of fragrances and disinfectants in air distribution systems.
Maintain relative humidity between 30%-50%.
Locate outside air louvers away from pollutant sources.

Filtration (Reference 8)
e Carbon and HEPA filters are preferred.
e Avoid ozone generating air-purification systems.
e Avoid electrostatic air cleaning due to ozone.

In renovation work, re-evaluate HVAC system performance to ensure that original design
standards are met.

Shield occupants from internal EMF. Design electrical systems to minimize EMF.
Maximum recommended magnetic field levels of 2.5 milligauss (preferably 1 milligauss in

occupied areas) and as low as technically achievable in areas to be occupied by people with
sensitivities.

Finishes and Furnishings
Refer to Products and Materials Group report for specific recommendations on materials.
Floor Coverings

e Use inert materials wherever possible, such as, but not limited to:

0 Stone, tile, terra-cotta, brick, ceramic tiles,
o Terrazzo,
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0 Sealed concrete.

e Minimize the use of carpeting. Note that carpet that meets Carpet and Rug Institute
Green Label Plus standards can still be problematic for chemically sensitive people.
(Appendix 4)

e Use carpet systems that allow for small area replacement, such as certain of the self-
adhesive backing carpet squares.

e Avoid glue-down carpet installations or use low-VOC adhesives. (see Products &
Materials Committee recommendations)

e Cork and linoleum may contain linseed oil and should be avoided. Rubber flooring can
also pose problems for chemically sensitive individuals and should be avoided.

e Use low-or no VOC materials for all flooring. (Appendix 4)

Construction Related Activities for Renovations
Provide advance notice to all occupants of any upcoming renovation work.
Post signs to alert occupants of renovation work.

Provide alternate accessible locations for affected individuals when occupied space will be
rendered inaccessible due to the renovation.

Physically isolate renovation work areas from occupied portions of building.
Isolate the HVAC system from renovation work.
Implement a dust-control plan that identifies work methods and cleanup procedures.

Provide negative pressure in area of renovation work.

Occupancy
Establish policies for renovation and chemical usage in lease agreements.
Designate a Smoke-Free building.

Leases should include language to ensure that occupant activity does not degrade original
design standards and building performance.

Provide a list of areas and uses requiring separate exhaust air systems.

Designate areas free from use of cell phones, two-way radios, and wireless equipment.

Commissioning

Develop a commissioning plan that includes the items listed above.
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After construction or renovation provide a minimum flush-out period of two weeks prior to

occupancy.

Re-commission buildings periodically. Building use shall be taken into account when
determining the re-commissioning schedule.

Exterior Landscaping

e Gardens (see Appendix 6)

(o}
o
o

(o}

Design gardens that can be maintained organically without pesticides.

Avoid plants with fragrances that may provoke allergies.

Exterior gardens and landscape should be free of all plantings that require
pesticides, synthetic fertilizers, lime, or other chemical applications.

Use indigenous plant materials that are hardy, naturally pest-resistant, require
minimal maintenance, and low water use.

Use xeriscaping principles.
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Appendix 1 - Site Selection: Potential Sources of Pollutants and EMF.

The Committee recognizes that few, if any, building sites are likely to be free of all
the pollutant sources listed below. The recommendation is to minimize proximity to as
many of these sources as possible in order to maximize outdoor environmental quality and

hence indoor environmental quality.

Table A-1 Potential Sources of Pollutants and EMF

General (Air, Soil) | Engine Exhaust Pesticides Industrial/ EMF
Commercial
Recognized area Heavy traffic Agriculture Refineries Substations
of poor air quality | Highways (unless organic) | Mines Cell phone towers
Smog Interstates Golf courses Chemical plants Radio towers
Smoke (chimney, Diesel exhaust Mosquito Cement plants Transponders
industrial, etc.) Airports spraying Power plants Transformers
Parks & Forests | Manufacturing High tension lines
Superfund Sites Roadside Logging/Pulp Electrical distribution
Brownfields spraying mills lines
Landfills Dairies Incinerators Radar installations
Hazardous waste Chicken & hog | Sewage Military bases
sites farms treatment plants Airports
Compost sites Other intensive | Gas stations Electrical
Underground livestock Dry cleaners Transportation
storage tanks operations Other Power-generating
commercial dams
Floodplains sources that emit
Wetlands air pollutants
Filled-in wetlands (See Appendix 5
on Use and
Military bases Occupancy)

Appendix 2 - Roof Gardens

Roof gardens involve a range of potential issues related to moisture penetration and
mold growth. Flat roofs are prone to pooling water and leaking. Foot traffic can cause or
accelerate deterioration leading to leaking. Roof repair is more difficult under gardens.
Plants may attract pests that subsequently encourage pesticide use. Planting soils can

create dust. Plants can emit volatile fumes and pollen. Plants can drop leaves and fruit that
rot and become moldy. Selected plants should be low allergen plants without strong
fragrance (See Exterior Landscaping above). If used, roof gardens should be located away
from air intakes, operable windows, and doors. Design should ensure that moisture will not
penetrate the roof membrane or cause conditions of standing water.
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Appendix 3 - Pest Prevention

Exterior Design:
Remove lights on or near building that may attract night-flying insects.

Maintain a plant-free zone of about 12 inches around buildings to discourage insects from
entering.

Design weep-holes in window frames to prevent access by paper wasps. Design windows
to prevent harborage and access for pests, without clear passageways to inside.

Correct structural features that provide opportunities for bird roosting and nesting.

Avoid locating decorative lattices over entrances to food services facilities that may
inadvertently serve as bird roosts.

Install bird-proof barriers that are designed to prevent both pigeon and sparrow access to
preferred nesting sites.

Design exterior light fixtures so that birds cannot roost or nest on or in them.
Fit eave roof tiles with bird stops (that will also exclude bats, bees and wasps).
Correct structural features that provide opportunities for rodent harborage and burrowing.

Screen or otherwise eliminate animal access under decks, porches, stairways. Seal porches
and ramps to the building foundation with ¥-inch hardware cloth screen mesh to form a
barrier to digging pests such as rats and skunks. This screen must extend 12 inches into the
ground and must have a right-angled, 6 inches wide, outward extending shelf to prevent
burrowing under the screen.

Screen ventilation louvers with ¥-inch hardware cloth screen mesh to exclude birds,
rodents, cats, etc., (coordinate with mechanical requirements).

Maintain a 2-foot pea gravel strip around buildings to prevent rodent burrowing.

Use a 3" layer of sand barrier underneath slab construction. Use 1-3 mm particle size in
place of unsifted sand to provide a permanent sand barrier to termites (both western
subterranean and Formosan termites). This will prevent termites from penetrating cracks in
slab construction.

For wood not in contact with the ground or concrete, use wood pre-soaked in disodium
octoborate tetrahydrate.

Refuse and Recycling Areas:

Place outdoor garbage containers, dumpsters, and compactors on hard, cleanable surfaces
and away from building entrances (at least 50 feet from doorways). Design site with
properly graded concrete or asphalt pads to help prevent rats from establishing burrows
beneath them.

Design site with solid enclosure that extends all the way to the ground. Use metal or
synthetic materials, as opposed to chain-link, wood, etc. to prevent rodents from gnawing
and climbing the enclosure.
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Design trash storage areas that can be closed off from the rest of the building.
Locate storage areas for boxes, paper supplies, and other materials in areas separate from

where food or trash is stored. When stored together, these materials put food and shelter
together, attracting pests.

Landscaped Areas

Choose proven performers, plants known to do well in the intended planting area. Avoid
plants with history of pest problems. Use resistant plant species and cultivars when
available. Check with your university or cooperative extension service for
recommendations.

Give preference to plants that shed a minimum of seeds and fruits, that may attract and
support insects, rodents, and undesired birds.

Design with diversity. Include a wide variety of plants in the landscape to reduce the pest
damage potential.

Provide a properly prepared site. Site selection is critical; the site must be compatible with
the plants' requirements.

Design landscaped areas with flexibility to allow for campus additions, which may change
drainage, exposure to sunlight, ventilation, or other plant requirements.

Avoid crowding of landscape plantings.
Group plantings with similar cultural requirements.

Install or retrofit fence lines and other turf or landscape borders with concrete mowing
strips.

Avoid planting vegetation directly against buildings as this provides shelter and sheltered
runways for rodents. For the same reason, avoid planting dense vegetation that completely
covers the ground.

Do not plant vines which climb building walls, as these create runways for rodents and
harborage for undesired bird species.

Plant trees away from buildings to prevent easy access to buildings for insects and rodents.

Give careful consideration to placement of deciduous trees. Leaves which accumulate
along foundations provide harborage and sheltered runways for rodents.

Interior
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Food Preparation and Serving Areas (main kitchen, dining room, teachers' lounge, shack
area, vending machines, and food storage rooms):
) Ensure that new kitchen appliances and fixtures are of pest-resistant design, i.e.,
open design, few or no hiding places for roaches, freestanding and on casters for easy,
thorough cleaning.
o Provide space under and around appliances and equipment in Kitchen areas to
allow maximum ventilation and ease of (steam) cleaning.
o Use coving at floor-to-wall junctures to minimize build-up of debris and to
facilitate cleaning.
o Slope floors in kitchen areas to provide good drainage after cleaning.
. Do not install pegboard in kitchens, animal rooms, or laboratories.
o Insure that all pipe insulation has a smooth surface and that there are no gaps
between pieces.
o Refrigerate trash/recycling storage rooms.

Classrooms and Offices

Ensure that new office and classroom furniture that is rarely moved (e.g., staff desks,
bookcases, filing cabinets) is designed to permit complete cleaning under and around the
furniture, or to allow ready movement for cleaning purposes.

Design or retrofit construction to provide adequate ventilation, preventing trapped moisture
and condensation.

Storage Areas

Equip area with self-closing doors.

Building Perimeter
Seal all plumbing and electrical service entrances.

Keep doors closed tightly; equip doors with self-closures and door sweeps.

Appendix 4 - Carpet

Stone, terra cotta, granite, marble, terrazzo, ceramic, brick, or sealed concrete flooring is
best tolerated by individuals with chemical sensitivities. Wood flooring that has not been
recently stripped or refinished is also often well tolerated by people with chemical
sensitivities.

Carpet systems contain a myriad of chemicals in their fiber, dyes, backing, padding,
bonding agents, adhesives, antimicrobials, flame retardants, and stain resistance, anti-static,

and color fast agents. They also are reservoirs for tracked-in pesticides, dust, dust mites;
foster mold growth; and absorb and remit volatile organic chemicals like fragrances and

NIBS IEQ Final Report 7/14/05 77

JA 08357



USCA Case #20-1025 Document #1869762 Filed: 11/04/2020

Page 340 of 487

paint fumes. In addition, many solvent-based agents used to clean carpets emit toxic

fumes.

The Carpet and Rug Institute (CRI) has established a rating system and testing program
(Green Label Plus) that may be used in lieu of the emissions testing criteria of California’s
Collaborative for High Performance School (CHPS) Section 01350 (See Products &

Materials Committee).

Some people with chemical sensitivities have found that carpet squares with self-adhesive
backing have been the best tolerated new carpeting. Others have reacted adversely to such
products. More research is necessary to determine what factors in these carpets and/or

which brands are best tolerated.

Older carpets are usually better tolerated by people with chemical sensitivities than new
ones, as long as they have not become moldy.

Recommendations regarding carpeting (design, materials, and O&M issues):

Minimize the use of carpeting.

Use areas rugs in place of carpeting whenever possible.
Consider using self-adhesive carpet squares.

Tack rather than glue down (unless using self-adhesive carpet).
If glue down, use low or no VOC adhesive.

Air out carpet for at least two weeks prior to installation.
Exceed building flush-out of two weeks if possible.

Reduce the need for and the frequency of carpet replacement through good

maintenance (e.g., thorough vacuuming and frequent cleaning with low toxic

products and procedures -- see recommendations by O&M).
e Minimize amount of carpet that is replaced, limit replacement to damaged areas. (A

major advantage of carpet square systems is that smaller sections can be replaced).

Appendix - 5 Use and Occupancy

Non industrial businesses/activities that may generate chemical pollutants include, but are

not limited to:

Hair and Nail Salons
Spas
Restaurants

Grills & BBQ

Dry Cleaners
Laundromats
Nurseries (Plants)

Landscaping, Pest Control

Labs (eyeglasses, medical, etc.)
Dental offices

Dialysis Centers
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Furniture stores Florists
Woodworking and crafts Candle/Soap/bath shops
shops

Pet Shops

Art/Pottery studios
Photo/Printing/Copy shops

Auto Parts

Specialty foods stores
Taverns/Bars

Leather goods stores
Tobacco Shops

Perfume shops or
Tattoo Parlors departments

Areas that should be vented directly to the outside include: kitchens, labs, computer rooms,
copy/fax areas, printer or blueprint rooms, storage areas for toxic materials, showers, locker
rooms, and areas where animals are present.

Appendix 6 - Landscaping

Use low allergen plants (See Ogren Plant Allergy Scale).
Plant female trees and shrubs (they do not produce pollen).

Avoid the use of plants that have strong fragrances, such as jasmine, lavender, peppermint,
and roses.

Avoid or minimize lawn/turf areas to reduce mowing emissions and chemical usage.

Use low growing fine fescue, buffalo grass, or other turf grass which requires little or no
mowing.

Use a wide variety of plant materials.

Group plants with similar water and cultural needs.

Do not crowd plants.

Leave gaps in groundcover to create less hospitable habitat for pests.

Plant deciduous shade trees on the south and west sides of buildings. The shade reduces
interior temperatures and reduces A/C usage during summer months.
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Use low or no VOC paints, stains and finishes on outside equipment including benches,
poles, decks, and other outdoor equipment (See recommendations from Building Products
& Materials group.)

Avoid organic mulches (cocoa beans, peat moss, bark, wood chips) as they emit volatile
fumes and may harbor mold.

Avoid railroad ties as they contain creosote.

Utilize stone, clay, concrete, and other hard, non-volatile materials to create borders and
frame gardens.
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Introduction

The goal of the NIBS - IEQ Products & Materials Committee was to develop procedures
and guidelines to aid persons in making informed material selections in order to construct a
building that will be accessible to persons with multiple chemical sensitivities (MCS)
and/or electromagnetic sensitivities (EMS). The NIBS IEQ-Materials Committee has
reviewed existing standards and guidance for materials selection in building construction.
The group has determined that certain features of the existing standards offer a reasonable
starting point for the selection of building materials, and in some respects can offer a more
accessible environment to persons with MCS and/or EMS. These existing standards are
designed to create healthier indoor air quality by making appropriate building material
selections, among other things. Though the existing standards may not result in material
selections that will make a building accessible to the majority of persons with MCS and/or
EMS, they will produce a healthier building, than one constructed without regard to these
standards. Healthier buildings would be useable by people with other health conditions
such as asthma and other respiratory conditions, allergies and migraine headaches.

The NIBS IEQ Materials Committee has attempted to take the best ideas or practices from
the existing standards and guidelines to recommend material selections that will provide for
healthier, more accessible buildings. If a designer follows the suggestions provided herein,
it will result in a building that has the lowest chance of IEQ problems stemming from the
materials and that has the best likelihood of being accessible to persons with MCS and/or
EMS.

The standards reviewed by the Materials Group include:
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o Collaborative for High Performance Schools (CHPS) Section 01350

. Green Guard Environmental Institute - Certification Standards for Low
Emitting Products for the Indoor Environment

° Green Seal — Environmental Standards
. Green Guidelines for Healthcare — Materials and Resources

¢  Reducing Occupant Exposure to Volatile Organic Compounds (VOCs)
from Office Building Construction Materials: Non-Binding Guidelines -
California Department of Health Services

Two of the key elements involved in the materials selection process are a component
content screening (what chemicals and compounds are known to be a part of the material)
and an emissions testing protocol. Both the California Section 1350 Specification and the
Green Guard Standards recommend emissions testing based on the ASTM Method ASTM
standards D-5116-97 and D- 6670-01. The Committee believes that both of these elements
must be involved in making appropriate building material selections.

Overview - Design

The Products & Materials Committee believes that particular attention is critical during
building design to assure that the needs of chemically and electromagnetically sensitive
people are accommodated to the greatest extent possible. In general, this means selection of
construction materials that are low-emitting or non-emitting and selection of finishes that do
not absorb or react with chemicals emitted by other materials or products in the building.

To begin to address some of the concerns of electromagnetically sensitive persons, areas of
the building can be designed to have reduced electromagnetic fields. By making indoor
environments that are safer for the most vulnerable among us, we can create indoor
environments that are healthier for everyone, especially children.

Generally, this means selection of materials that are “hard” or non-porous where possible so
that any chemicals that contact these materials are not retained in and re-emitted from them.
Also, particular attention should be paid to selection of materials that will not require VOC-
emitting chemicals later as part of maintenance. For instance, in designing building
foundations and structures, particular attention should be paid to the need for preventing
termite problems, since the pesticides commonly used to control termites can have a
deleterious effect on humans, especially persons with multiple chemical sensitivities. So,
even though the material itself might be low-emitting, the use of products meant to
“preserve, protect, or maintain” the material selected might emit volatile fumes that degrade
indoor environmental quality and result in a building that is not suitable for persons with
MCS.

In addition, during building design particular attention must be paid to choice of electrical
appliances, equipment and products that may produce higher than necessary
electromagnetic fields. The NIBS-IEQ Materials Committee recognizes that there are
selections that can be made during building design and construction that can provide a more
healthful environment for persons with electromagnetic sensitivities. A few of these
considerations are:

e Incorporation of a foil vapor barrier or other metal shielding feature into
the walls around electric equipment can reduce certain electromagnetic
fields.
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o  Wireless (“bluetooth” type) connections should be avoided, or areas of
their use should be "contained" by using foil-backed drywall or other
incorporation of a foil or metal barrier.

e New construction should use twisted metal clad wiring and/or twisted wire
placed in metal conduit.

e Fiber optic connectivity is preferred for computer networks
communication because these data lines may be run without concern for
stray emissions.

Overview — Building Operations and Maintenance

Vigilance is required to assure that materials brought into the building throughout the
course of its life are consistent with the standards provided herein, and are consistent with
the design intent of the building.

For example, the Products & Materials Committee realizes that building operations and
maintenance products might introduce materials that are not consistent with the initial
design for an accessible, healthy building.

Building managers must also pay close attention to materials brought into the building
environment by tenants or others to assure that these materials are consistent with provision
of an accessible, healthy building for persons with multiple chemical sensitivities,
electromagnetic sensitivities, and/or other health disorders. For instance, a tenant may
bring furniture in that does not meet the design criteria presented in this document, and
these materials could have detrimental effects on air quality within the entire building,
depending on the design of the HVAC system. In addition, the chemicals and compounds
used for maintenance can degrade environmental quality and seriously affect persons with
multiple chemical sensitivities. Other products that can have detrimental effects on IEQ
and/or certain individuals include paints and other finishes, carpeting, appliances and other
electrical equipment, and others.

CHPS Section 01350 Part 1.3B and 1.4D and GREENGUARD Allowable
Emission Levels

The NIBS - IEQ Products & Materials Committee believes that the CHPS Indoor Air
Quality Emissions Testing Standards and the Green Guard Allowable Emission Levels offer
tested and reviewed approaches to material and product selection for buildings. Given the
range of guidance and standards available for material selection, these two standards
provide the most widely accepted processes for making material selections to construct
buildings that are healthier for the general public. It should be noted that the NIBS —IEQ
Products & Materials Committee does not believe that either of these standards offers an
entirely acceptable solution for persons with MCS and EMS. However, they provide a
starting point in making material selections, and they provide the best available guidance on
component screening and materials emission limits. Making materials selections that meet
either the CHPS or the Green Guard allowable emission levels should be considered an
absolute minimum requirement in creating a building or environment that is accessible to
persons with MCS and EMS. No designer or other person making material selections
should choose any materials that do not at least meet these standards. Even then, the other
considerations discussed herein should be a part of the selection process to provide the best
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opportunity that the building will provide an environment accessible to persons with MCS
and EMS.

The Green Guard Certification Standards list allowable emissions for a range of building
products. A designer or other individual making a material selection must investigate
product literature, for the material under consideration, to determine if the product meets at
least the Green Guard standards. The Green Guard web site lists products that have been
tested and have met their standards. However, it is possible that a product manufacturer has
not submitted their product for certification to either Green Guard or CHPS. In this case,
the person making a material selection must seek any published emissions testing data and
product component data available from the manufacturer. Some manufacturers publish data
on emissions from their products, and other manufacturers are moving quickly to provide
such data. If such data is not currently published, the manufacturer must have the product
or material tested in accordance with the testing regimen specified in the Green Guard or
CHPS 01350 Certification Standards.

The CHPS Section 01350 protocols and the Green Guard Certification for IAQ data require
the same chamber testing. The CHPS protocols and calculations go further than the Green
Guard Certification Standards in that the designer is required to take published emissions
rates and perform calculations based on the amount of material to be installed in the
building and the zones and air handling capabilities of the HVAC systems in those zones.
Also, the allowable emission level for formaldehyde is lower in the CHPS standard than the
Green Guard standard. See the discussion below for more information on formaldehyde.

For both standards, all building materials are required to be tested in dynamic
environmental chambers following ASTM standards D-5116-97 and D-6670-01, the U.S.
Environmental Protection Agency's testing protocol for furniture and the State of
Washington's protocol for interior furnishings and construction materials. Products are
measured for emission levels according to the parameters set forth in the ASTM Standard
for emissions testing.

California - Practice for Testing of VOC’s from Building Materials Using Small Chambers
http://www.dhs.ca.gov/ps/deodc/ehlb/iag/VVOCS/Practice.htm

The allowable emission levels of both standards can be found by clicking on the links
below. In some cases, the Green Guard standards may appear to have lower standards for
emissions of some VOCs than the CHPS Section 1350 standards. However, the person
selecting materials for the building must bear in mind that the CHPS standard requires a
detailed calculation for the building, the amount of material to be installed and the air
change rate of the HVAC systems. Green Guard emissions standards are based on a
“standard” model of a building, and a “standard” exchange rate of fresh air in the building.

CHPS Section 01350 http://www.chps.net/manual/documents/Sec _01350.doc
CHPS Compliant Materials Table http://www.chps.net/manual/lem_table.htm

Green Guard Allowable Emission Levels
http://www.greenguard.org/DesktopDefault.aspx?tabindex=3&tabid=16

Green Guard Certified Product Guide
http://www.greenguard.org/DesktopDefault.aspx?tabindex=1&tabid=12

Additional Resources
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California Department of Health Services IAQ Program Voluntary Guidelines for Reducing
Occupant Exposure to VOCs

http://www.dhs.ca.qgov/iag/VOCS/VOC quidelines 1996.html

California Materials Emissions Study
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1027

U.S. EPA Indoor Environment Program web site -- VOCs
http://www.epa.gov/iag/voc.html

Formaldehyde

Formaldehyde is widely used by industry to manufacture building materials and numerous
consumer products. It is also a by-product of combustion and certain other natural
processes. Formaldehyde, by itself or in combination with other chemicals, serves a
number of purposes in manufactured products. For example, it is used to add permanent-
press qualities to clothing and draperies, as a component of glues and adhesives, and as a
preservative in some paints and coating products.

In building materials, the most significant sources of formaldehyde are likely to be pressed
wood products made using adhesives that contain urea-formaldehyde (UF) resins. Pressed
wood products include: particleboard (used as sub-flooring and shelving and in cabinetry
and furniture); hardwood-veneer plywood paneling (used for decorative wall covering and
used in cabinets and furniture); and medium density fiberboard (used for drawer fronts,
cabinets, and furniture tops). Medium density fiberboard contains a higher resin-to-wood
ratio than any other UF pressed wood product and is generally recognized as being the
highest formaldehyde-emitting pressed wood product.

Other pressed wood products, such as softwood plywood and flake or oriented strandboard,
are produced for exterior construction use and contain the dark, or red/black-colored
phenol-formaldehyde (PF) resin. Although formaldehyde is present in both types of resins,
pressed woods that contain PF resin generally emit formaldehyde at considerably lower
rates than those containing UF resin.

The NIBS - IEQ Products & Materials Committee is concerned about human exposure to
formaldehyde, especially for individuals with multiple chemical sensitivities. The
widespread use of formaldehyde, its known health effects, and the hyper-sensitivities of
certain individuals create this concern. It may not be possible to make material selections
that are completely free of formaldehyde, but where possible, the individual making
material selections should make every effort to avoid products manufactured with
formaldehyde. New soy-based adhesives are coming on to the market to replace
formaldehyde resins used in many manufactured wood products. It may soon be possible to
choose alternative products that are not formulated with this volatile organic compound
(VOCQ).

The California Office of Environmental Health Hazard Assessment has determined that the
lowest, reasonably achievable level of formaldehyde (because it is equal to ambient air
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concentrations) is 33 (milligrams per cubic meter) ug/m?, or 23 (parts per billion) ppb.
Thus, the CHPS 01350 standard requires that a material must not emit a level of
formaldehyde that results in a concentration of % of this level, or 16 ug/m® (11 ppb). This
limit is lower than the allowable emission level of the Green Guard standard. The NIBS —
IEQ Products & Materials Committee believes that the 16 ug/m® (11 ppb) level is a
minimum requirement for formaldehyde emissions from building materials.

Following is a list of typical building materials and some considerations for
selection. Note that the considerations listed below are in addition to the
recommended emissions standards from CHPS 1350 and Green Guard.

Adhesives and Sealants

One objective of the IEQ-Products & Materials Committee is to reduce the quantity of
indoor air contaminants created by adhesives and sealants that are potentially irritating
and/or harmful to occupants of buildings. The use of VOC-emitting adhesives and/or
sealants should be minimized to the greatest extent possible in order to create an accessible,
comfortable environment for the greatest numbers of people.

The designer should specify application of only the minimum amounts of these materials
necessary for satisfactory completion of each installation task. Additionally, the designer
should select products that have the lowest possible VOC emissions, according to the
emissions testing information provided, while still meeting other performance requirements.
Caution should be exercised when interpreting adhesive emission data because such data
are usually provided without the associated installed products (e.g., flooring materials) and
emissions from installed assemblies may differ from manufacturers’ reported adhesive
emission rates. If possible, adhesives that contain formaldehyde should be avoided.

The Committee also recommends that paints and finishes be selected that do not contain
biocides.

In any building where adhesive use is necessary, it is a good practice to ensure that
maximum ventilation is supplied during and after application of these products.

Appliances
Appliances can emit volatile fumes as well as create electromagnetic fields.

Electromagnetic fields and radiofrequencies can jeopardize the functioning and safe access
of electromagnetically sensitive individuals. Examples of indoor appliances which can
provoke health problems include:

¢ cell and portable telephones,
o fluorescent lights,
e unshielded transformers and wiring,

e Dbattery re-chargers,
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o wireless devices including computers and personal communication services
(LlPCS!!),

e security and scanning equipment,
e numerous common work place and household electronic appliances.

Many electrical appliances and equipment can be improved to varying degrees by
appropriate shielding, and/or by being located in areas remote from vulnerable individuals.

It is not recommended that such equipment be eliminated from the built environment, but
that exposure of vulnerable individuals to such equipment be voluntary or easily avoidable.

Ceilings

Of particular concern to the NIBS-IEQ Products & Materials Committee are T-bar
suspended ceilings used as return air plenums in buildings, because both sides of the panels
come in contact with indoor air. In addition, penetrations for sprinklers, alarms, and smoke
detectors may significantly increase the area exposed to emissions. Temperatures near
ceiling surfaces and in return air plenums are usually higher than those in occupied zones
and, as a result, increased emissions from ceiling materials may occur. The individual
selecting ceiling materials should carefully consider the acoustic, fire, and aesthetic
requirements for each space prior to material selection. Nonporous materials are now
available that combine aesthetic, acoustical, and fire code requirements.

Ceiling materials that contain organic materials present the possibility of mold
contamination if the ceiling system becomes wet. Porous ceilings and ceiling finishes can
also act as receptors for toxins and VOCs that are brought into the building and later re-emit
them. Many ceiling tile products are made using urea formaldehyde. No products using
urea formaldehyde should be allowed.

Composite Wood Products (plywood, particle board, OSB, paneling, etc.)

Because they emit formaldehyde and other VOCs, use of composite wood products should
be minimized, if not eliminated. If it is absolutely necessary to use such products, the
designer should select materials that meet the specified building criteria and are the lowest
emitting products available according to emissions testing data. Formaldehyde emissions
are of particular concern in composite wood products. Note that VOC-emitting wood
preservatives may be used in some of these products. There are a number of manufacturers
that are replacing formaldehyde adhesives in composite wood products with non-emitting
adhesives and the Committee recommends using these alternative products whenever
possible.

Fireproofing

The use of fireproofing chemicals should be minimized when possible. Spray-on
fireproofing can cause indoor air quality problems when chemical components are released
into the air as a result of mechanical damage, air erosion, or deterioration of the binder.
Also because spray-on materials have large, porous surface areas, they can act as sinks for
adsorption and re-emittance of VOC:s. If possible, seal the surface of spray-on fireproofing
to reduce adsorption of VOCs. Ensure that the sealer: (a) will not change fire characteristics
of the original fireproofing material; and (b) is not a high-VOC emitter. Also seal any
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penetrations of surfaces sprayed with fireproofing material to prevent damage of the
material in the vicinity of penetrations.

Flooring and Floor Systems

The NIBS-IEQ Products & Materials committee recommends use of flooring products that
are low or non-emitting and are non-porous. Consideration should also be given to
maintenance products that will be necessary for the type of flooring selected. For instance,
stripping and refinishing of wood flooring introduces hazardous chemicals into the air and
are intolerable for persons with multiple chemical sensitivities. When selecting a floor
system, the type of adhesives used with the flooring system must also be considered.

Stone, terra cotta, granite, marble, terrazzo, ceramic, brick, or sealed concrete flooring are
best tolerated by individuals with chemical sensitivities, and provide a healthy, comfortable
environment for the greatest number of people.

Wood flooring that has not been recently stripped or refinished and older vinyl flooring is
also often well tolerated by people with chemical sensitivities.

Rubber, linoleum, and cork flooring are not recommended.

The Resilient Floor Covering Institute (RFCI) has recently introduced a new certification
program for low emitting flooring products called the FloorScore™ program. The
FloorScore program is a building materials emissions testing program that requires both
independent laboratory testing and third-party certification to show compliance with
CCHPS 01350 VOC emissions limits and includes certified site audit and documented
control system requirements. The third-party certifier, Scientific Certification Systems, Inc.
(SCS), not only reviews the results of the product VOC emissions report but also reviews
raw material inputs and manufacturing processes to ensure that a product is consistently
manufactured. SCS conducts site audits of manufacturing plants to ensure a quality
management plan exists for continuing compliance of the product as defined in SCS-EC-10-
2004 Environmental Certification Program — Indoor Air Quality Performance.

Resilient Floor Covering Institute — “Floor Score” Program
http://www.rfci.com/int_FloorScore.htm

Floor Score List of Certified Products
http://www.rfci.com/int FS-ProdCert.htm

Carpet systems contain a myriad of chemicals in their fiber, dyes, backing, padding,
bonding agents, adhesives, antimicrobials, flame retardants, and stain resistance, anti-static,
and color fast agents. They are reservoirs for tracked-in pesticides, dust, dust mites; foster
mold growth; and absorb and re-emit volatile organic chemicals like fragrances and paint
fumes. In addition, many solvent-based agents used to clean carpets emit toxic fumes.

The Carpet and Rug Institute (CRI) has established a rating system that involves emission
testing that is based on CHPS Section 01350, and includes additional requirements. Carpets
labeled with the CRI Green Label Plus are expected to have lower emissions than most
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carpets. However, even carpets emitting low levels of volatile organic chemicals (VOC's)
can cause adverse health effects in certain individuals.

CRI Green Label Plus link
http://www.carpet-rug.org/drill down 2.cfm?page=8&sub=3&requesttimeout=350

Some people with multiple chemical sensitivities have found that carpet squares with self-
adhesive backing have been the best tolerated new carpeting. Others have reacted adversely
to such products. More research is necessary to determine what factors in these carpets
and/or which brands are best tolerated.

Older carpets are usually better tolerated by people with chemical sensitivities than new
ones, as long as they have not become moldy.

Recommendations regarding carpeting (design, materials, and O&M issues):

Minimize the use of carpeting

Use area rugs in place of carpeting whenever possible

Consider using self-adhesive carpet squares

Tack rather than glue down (unless using self-adhesive carpet)

If glue down, use low or no VOC adhesive

Aiir out carpet for at least two weeks prior to installation

7. Ventilate building with 100% outside (or fresh) air for as long as possible after
installation

8. Reduce the frequency of carpet replacement by maintaining them well (e.g., vacuum
thoroughly and frequently and clean with low toxic products and procedures — (see
recommendations by Operations & Maintenance Committee).

9. Minimize amount of carpet that is replaced, limit replacement to damaged areas (an
advantage of carpet square systems is that smaller sections can be more easily replaced).

R e

Insulation

The NIBS-IEQ Products & Materials committee realizes that insulation is an essential
component in building systems to assure a comfortable environment. Insulation and
insulating materials are generally hidden or covered, however emissions can still be
encountered by building occupants. The Committee believes that polystyrene foam
insulation is best tolerated by persons with multiple chemical sensitivities. Other insulating
products, such as fiberglass, cellulose, or cotton/polyester blend insulating products may
produce particulates, harbor mold, or emit problematic volatile fumes, depending on the
product and the manufacturing techniques used.

The Committee has particular concerns about interior lined ductwork, due to the
insulation’s ability to collect and trap chemical contaminants, dusts, microbes and fungi, as
well as emissions from the adhesives used to secure the insulation. It is recommended that
no interior-lined ductwork be used in the construction of buildings meant to be accessible to
persons with MCS.

Lastly, insulation used anywhere in buildings must not contain urea-formaldehyde resins.
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Paint

The NIBS-IEQ Products & Materials Committee determined that for some individuals,
100% acrylic paint and paints containing low-VOC emissions can be acceptable. Paints
containing styrene-butadiene latex combinations, enamels, strippers and paint thinners are
all problematic and should be avoided or their use minimized.

For some individuals, well-hardened enamel paint, baked-on enamel finish, or porcelainized
steel provide optimum safety. These products provide a hard, durable surface that can be
easily cleaned using non-toxic products.

Paints with biocides or biocide additives (mold/mildew resistant) should not be selected.

Textiles

The NIBS-IEQ Products & Materials committee recommends sparing or no use of textiles
in buildings. Though it may be possible to introduce textiles with no emissions, textiles
provide a porous medium to trap chemical contaminants, dusts and microbes that can create
an unhealthy environment. In addition, the dry cleaning and laundering of textiles pose
additional problems due to the cleaning products.

Walls

Gypsum wallboard: Gypsum may be reasonably inert and extremely low in VOC emissions.
However, additives used to produce mold-proof gypsum wallboard (i.e., "green board"),
fire-resistant gypsum wallboard, or to improve the workability of the slurry during
manufacture may include compounds that emit VOCs. Careful product selection and review
of emissions testing data is necessary to assure that appropriate materials are chosen.
Recycled paper covering both sides of gypsum wallboard may contain chemicals from
previous uses, and additives or chemicals used in the production of the paper itself. Note
that VOC emissions from gypsum wallboard can sometimes be significantly reduced by
“painting” or laminating the surfaces. The more impervious the coating or covering, the
greater will be the reduction in VOC emissions from gypsum wallboard. However, VOC
emissions from surface treatment materials must be considered.

Gypsum wallboard can act as a sink for other VOCs in indoor air. Avoid exposing
unpainted gypsum wallboard to indoor environments where emissions from other VOC
sources exist. Taping and topping compounds can contain considerable quantities of VOCs,
S0 emissions testing data for these products are also critically important. Use ventilation
and heat to accelerate the drying process of these materials. Protect wallboard from
exposure to contaminants and excessive moisture prior to installation.

Where possible, select material to reduce the need for paints, wallcoverings, or porous wall
finishes in buildings. Most commercial structures are built using metal studs, a good
selection for persons with MCS. Wood studs can emit terpenes and pinenes

Wallcovering

Wallpapers may contain vinyl, plasticizers, styrene-butediene latex combinations and other
chemicals that can seal and trap moisture between the wallpaper and the wall fostering mold
growth. The water-based pastes and glues used to adhere the wallpaper to the wall may
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contain mold retardants and pesticides. Adhesives can emit volatile fumes. For these
reasons we recommend that wallpapers not be used.

Conclusion & Recommendations

In order to minimize the level of air pollutants emitted from building materials and create
healthier indoor environments, the NIBS Products & Materials Committee recommends that
inert, non-porous materials be used to the greatest extent possible. This will increase access
for the greatest number of chemically

sensitive individuals. Choosing appliances and other equipment that create the lowest level
of electromagnetic fields will increase access for those with electromagnetic sensitivities.

If materials are used that emit volatile fumes, the Committee recommends that these
materials meet or exceed the CHPS Indoor Air Quality Emissions Testing Standards or
Green Guard Allowable Emission Levels, as well as contain no formaldehyde or biocides.
The Committee also recommends that, whenever possible, products and materials be aired
out (preferably outside or in a separate well-ventilated space) for two weeks prior to being
installed in a building.

While the Committee acknowledges that the CHPS Indoor Air Quality Emissions Testing
Standards and Green Guard Allowable Emission Levels are the best current standards for
selecting building materials that create healthier buildings, the Committee is concerned that
these standards may not sufficiently protect the health of building occupants, especially
those with chemical sensitivities and other vulnerable individuals.

Therefore, the Committee supports:

1) Creation of more stringent emission standards and development of a wider range of
less volatile and less hazardous building materials, especially in the areas of resilient
flooring and carpeting.

2) Full disclosure of product ingredients (on product labels or available upon request) to
enable builders to make more informed decisions regarding selection of building materials.

3) Consulting with chemically and electromagnetically sensitive individuals or
organizations, especially employees and others who frequently use a building, prior to
making final decisions regarding product selection.

Committee Members
Active

Chair — Brent Kynoch, Kynoch Environmental Management, Inc.

Mary Lamielle, National Center for Environmental Health Strategies

Ann McCampbell, Multiple Chemical Sensitivities Task Force of New Mexico
Susan Molloy, National Coalition for the Chemically Injured

Toni Temple, Ohio Network for the Chemically Injured
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<&
United States Department of the Interior K

S

OFFICE OF THE SECRETARY .
WASHINGTON, D.C. 20240 INAMERICA
FEB -7 2014

In Reply Refer To: (ER 14/0001) (ER 14/0004).

Mr. Eli Veenendaal

National Telecommunications and Information
Administration

U.S. Department of Commerce

1401 Constitution Avenue, N.W.

Washington, D.C. 20230

Dear Mr. Veenendaal:

The Department of the Interior (Department) has reviewed the above referenced proposal and
submits the following comments and attachment for consideration. Because the First Responder
Network Authority (FirstNet) is a newly created entity, we commend the U.S. Department of
Commerce for its timely proposals for NEPA implementing procedures.

The Department believes that some of the proposed procedures are not consistent with Executive
Order 13186 Responsibilities of Federal Agencies to Protect Migratory Birds, which specifically
requires federal agencies to develop and use principles, standards, and practices that will lessen
the amount of unintentional take reasonably attributed to agency actions. The Department,
through the Fish and Wildlife Service (FWS), finds that the proposals lack provisions necessary
to conserve migratory bird resources, including eagles. The proposals also do not reflect current
information regarding the effects of communication towers to birds. Our comments are intended
to further clarify specific issues and address provisions in the proposals.

The Department recommends revisions to the proposed procedures to better reflect the impacts
to resources under our jurisdiction from communication towers. The placement and operation of
communication towers, including un-guyed, unlit, monopole or lattice-designed structures,
impact protected migratory birds in two significant ways. The first is by injury, crippling loss,
and death from collisions with towers and their supporting guy-wire infrastructure, where
present. The second significant issue associated with communication towers involves impacts
from non-ionizing electromagnetic radiation emitted by them (See Attachment).

In addition to the 147 Birds of Conservation Concern (BCC) species, the FWS has listed an
additional 92 species as endangered or threatened under the Endangered Species Act. Together
with the bald and golden eagle, this represents 241 species of birds whose populations are in
trouble or otherwise merit special protection, according to the varying criteria of these lists. The
Department suggests that FirstNet consider preparing a programmatic environmental impact
statement (see attachment) to determine and address cumulative impacts from authorizing
FirstNet projects on those 241 species for which the incremental impact of tower mortality, when
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added to other past, present, and reasonably foreseeable future actions, is most likely significant,
given their overall imperiled status. Notwithstanding the proposed implementing procedures, a
programmatic NEPA document might be the most effective and efficient method for establishing
best management practices for individual projects, reducing the burden to individual applicants,
and addressing cumulative impacts.

Categorical Exclusions

The Department has identified 13 of the proposed categorical exclusions (A-6, A-7, A-8, A-9, A-
10, A-11, A-12, A-13, A-14 A-15, A-16, A-17, and A-19) as having the potential to significantly
affect wildlife and the biological environment. Given this potential, we want to underscore the
importance of our comments on FirstNet’s procedural guidance under Environmental Review
and Consultation Requirements for NEPA Reviews and its list of extraordinary circumstances in

Appendix D.

Environmental Review and Consultation Requirements for NEPA Reviews

To ensure there are no potentially significant impacts on birds from projects that may otherwise
be categorically excluded, the Department recommends including the Migratory Bird Treaty Act
and the Bald and Golden Eagle Protection Act to the list of requirements in this section.

Extraordinary Circumstances

To avoid potentially significant impacts on birds from projects that may otherwise be
categorically excluded, the Department recommends including species covered under the
Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act to the list of
environmentally sensitive resources. Additionally, adding important resources to migratory birds
such as sites in the Western Hemisphere Shorebird Reserve Network and Audubon Important
Bird Areas to the paragraph on areas having special designation or recognition would help ensure
their consideration when contemplating use of a categorical exclusion.

Developing the Purpose and Need

The Department recommends inclusion of language that would ensure consideration of all other
authorities to which NEPA is supplemental as opposed to simply the FirstNet mission. As
currently written, the procedures are limited to ensuring the purpose and need considers the
FirstNet mission. If strictly applied, this approach would severely limit the range of reasonable
alternatives, and likely preclude consideration of more environmentally benign locations or
construction practices.

Environmental Review Process, Apply NEPA Early in the Process, Where Action is by
Non-Federal Entity

The Department recommends that FirstNet be required to coordinate with federal agencies
having jurisdiction by law or special expertise on construction and lighting of its network of

towers.
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Thank you for the opportunity to comment on the draft document. If you have any questions
concerning the comments, please contact Diana Whittington, NEPA Migratory Bird lead, at
(703) 358-2010. If you have any questions regarding Departmental NEPA procedures, contact
Lisa Treichel, Office of Environmental Policy and Compliance at (202) 208-7116.

Willie R. Taylor
Director, Office of Environmental Policy
and Compliance

Enclosure
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