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In the event significant errata are required, they 
will be listed on the ACGIH® website at 

http://www.acgih.orgfTLV/. 

:::....... 
US' 
a • 
a •... 
us·.. 
2 •....-2 • 

rpretations or technical 
roup at the address below 
ih.org. To place an order, 
Customer Service at the 

following E-mail address: 

s and Biological Exposure 
BElse issued by ACGII-¥l, 
. and data with reference 

or BEJ®. For better under
the Documentation be con
further infOlTnation, contact 

's! of substances and agents 
ih.orgITLV/Studies.hlm. 

l 

~ 
' copyright and no part of it 

.. 

5-9..raphic, electronic, or 
'og, or information storage 

ACGII'P, 1330 Kemper 

r 

~ occupational and envi
substantially to the develop

organization is a profes

i 

bsti
Typewritten Text
Ref. 615.9 ACGIHd 2015

si5-20
Stamp



iv - Contents 

Biological Exposure Indices 

~~~~e:n~~~~~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Adopted Biological Exposure Determinants 104 
2015 Notice of Intended Changes 112 
Chemical Substances and Other Issues Under Study 113 

Physical Agents 

~~:i~e:n~.~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~~ 
Threshold Limit Values 

Acoustic 
Infrasound and Low-Frequency Sound 120 
Noise 121 
Ultrasound 124 

Electromagnetic Fields 0-300 GHz 
Electromagnetic Radiation Spectrum and Related TLVS® 126 
Static Magnetic Fields : : 127 
Sub-Radiofrequency (30 kHz and below) Magnetic Fields 128 
Sub-Radiofrequency (30 kHz and below) and Static Electric 

Fields 130 
Radiofrequency and Microwave Radiation 132 
Notice of Intended Change 138 

Optical Radiation 
Light and Near-Infrared Radiation 144 
Ultraviolet Radiation 153 
Lasers 159 

Ionizing Radiation 174 
Ergonomics 

Statement on Work-Related Musculoskeletal Disorders 176 
Hand ActiVity Level 179 

~~:~·Vib~ti~~·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~ 
Upper Limb Localized Fatigue 
Notice of Intent to Establish 191 
Whole-8ody Vibration 194 
Notice of Intended Change 202 

Thermal Stress 
Cold Stress 209 
Heat Stress and Heat Strain 218 

Physical Agents Under Study 228 

Biologically Derived Airborne Contaminants 

~~~:n~~~~~.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~ 
Biologically Derived Agents Under Study 234 

CAS Number Index 235 

Endnotes and Abbreviations inside back cover 

Statement of Position - v 

STATEMENT OF POSITION REGARDING
 
THE TLVs® AND BEls®
 

The American Conference of Governmental Industrial Hygienists 
(ACGIH®) is a private, not-for-profit, nongovernmental corporation whose 
members are industrial hygienists or other occupational health and safety pro
fessionals dedicated to promoting health and safety within the workplace. 
ACGIH® is ascientific association. ACGIH® is not astandards-setting body. As 
a scientific organization, it has established committees that review the existing 
published, peer-reviewed scientific literature. ACGIH® publishes gUidelines 
known as Threshold Limit Values (TLVs®) and Biological Exposure Indices 
(BEls®) for use by industrial hygienists in making decisions regarding safe lev
els of exposure to various chemical and physical agents found in the work
place. In using these guidelines. industrial hygienists are cautioned that the 
TLVs® and BEls® are only one of multiple factors to be considered in evaluat
ing specific workplace situations and conditions. 

Each year, ACGIH® publishes its TLVs® and BEls® in a book. In the intro
duction to the book, ACGIH® states that the TLVs® and BEls® are guidelines 
to be used by professionals trained in the practice of industrial hygiene. The 
TLVs® and BEls® are not designed to be used as standards. Nevertheless, 
ACGIH® is aware that in certain instances the TLVs® and the BEls® are used 
as standards by national, state, or local govemments. 

Govemmental bodies establish public health standards based on statutory 
and legal frameworks that include definitions and criteria concerning the 
approach to be used in assessing and managing risk. In most instances, gov
emmental bodies that set workplace health and safety standards are required 
to evaluate health effects, economic and technical feasibility, and the availabili
ty of acceptable methods to determine compliance. 

ACGIH® TLVs® and BEls® are not consensus standards. Voluntary con
sensus standards are developed or adopted by voluntary consensus stan
dards bodies. The consensus standards process involves canvassing the 
opinions, views, and positions of all interested parties and then developing a 
consensus position that is acceptable to these parties. While the process used 
to develop a TLIJ® or BEI® includes public notice and requests for all available 
and relevant scientific data, the TLIJ® or BE/® does not represent aconsensus 
position that addresses all issues raised by all interested parties (e.g., issues 
of technical or economic feasibility). The TLVs® and BEls® represent a scien
tific opinion based on a review of existing peer-reviewed scientific literature by 
committees of experts in public health and related sciences. 

ACGIH® TLVs® and BEls® are health-based values. ACGIH® TLVs® and 
BEls® are established by committees that review existing published and peer
reviewed literature in various scientific disciplines (e.g., industrial hygiene, toxi
cology, occupational medicine, and epidemiology). Based on the available 
information, ACGIH® formulates a conclusion on the level of exposure that the 
typical worker can experience without adverse health effects. The TLVs® and 
BEls® represent conditions under which ACGIH® believes that nearly all work
ers may be repeatedly exposed without adverse health effects. They are not 




