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COMMITTEE MISSION

The Threshold Limit Value Chemical Substances (T4G85) Committee is appointed by
the Board of Directors of ACGIHito develop occupational exposure guidelines for
chemical substances. The issuance of Thresholit Vialues (TLVS) and their
supportingdocumentations the principal mechanism for the disseminatibthese
guidelines, although the Committee may also develope general positions,
instructional materials, educational media, ord¢apsymposia to focus on issues of
concern. This Committee’s vision is to be a regubovorldwide leader in the
development and dissemination of health-based atimugal exposure guidelines.

Specifically, the mission of the TI%CS Committee is to recommend airborne
concentrations of agents and exposure conditiangsi®e in the practice of industrial
hygiene and by other qualified professionals tdgmoworker health. The charge of the
TLV®-CS Committee is to develop and disseminate ocimrptexposure guidelines

(i.e., TLVS®). TLVs® are based on the best available data and, whepessible, peer-
reviewed literature on human health effects resgitrom industrial, occupational or
other exposure situations; from experimental huarahanimal studies; human
epidemiological studies; and when possible, frotormbination of all these sources. The
goal of the Committee is to develop occupationglosxre guidelines for chemical
substances that are:

» Scientifically credible

» Leading edge

« Well-supported (i.e., TL\are based on ACGI¥s review of “peer-reviewed
scientific literature”)

» Scientifically valid

* Reliable

* Understandable and clear

* Produced with a balanced, unbiased and clearlyrééfprocess

The TLV®-CS Committee operates under the Bylaws of ACGAHd the administrative
policies and procedures approved by the ACGHBdard of Directors.
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MEMBERSHIP
Eligibility

Members of the TLV-CS Committee must be members of AC&Ibt must join
ACGIH® upon appointment as a Full Committee member. Qdramittee may have up
to 30 members who should represent the four diseiplinecessary to establishing TVs
(industrial hygiene, occupational medicine, occigretl epidemiology, and toxicology).
The Committee will function within the guidelinesdapolicies of the Board of Directors
regarding the percentage of membership categodesier current ACGIfi policy, a
committee must maintain a simple majority of Regut@mbers. The Committee may
utilize consultants, as necessary, for additiopat&lized or temporary expertise.
Consultants do not have voting privileges and dtt@eetings at the invitation of the
Chair.

Member Selection

Individuals interested in joining the TI®%CS Committee will be asked to complete a
basic Application Form and provide a resumé oriculum vitae. The Membership
Subcommittee will review the application and deteenwhether the applicant is eligible
and has qualifications that fit the needs of then@uttee. This process is described in
detail in the Membership Subcommittee section.

The following criteria will be used to evaluate @pplicant for membership:
» Disciplinary training and education
» Professional background
» Past relevant experience
» Personal characteristics

The following criteria will be used to assess therall membership of the Committee
and whether a particular applicant fits with thex@aittee’s activities:

* The Committee should have a mix and balance obperg/ho have expertise in
one or more of the following: industrial hygienecapational medicine,
epidemiology, toxicology or other related specgt(e.g., statistics, chemistry,
etc.)

» Preference will be given to individuals with 10more years of professional
experience and with advanced degrees in their Gbk&kpertise

» Individuals should demonstrate competence in wyieind communication
through publications, presentations or other attivi

» The Membership should reflect the diversity of itdustrial hygiene and
occupational health field

» Preference will be given to individuals with mutlisciplinary backgrounds and
experience or strength in a particular field
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Member Responsibilities and Expectations

Each Member of the TL.CS Committee, with the exception of the Chair| b
affiliated with one of the TLY-CS Subcommittees. TLX&CS Committee Members are
expected to prepare and reviBecumentatiorfor TLV®-CS substances. The expected
number of TL\? Documentatiorprepared and reviewed annually may vary for
individual members, depending on other activitfesytundertake that serve the TtV
CS Committee’s priorities. In addition to TEMCS Subcommittee activities, each
member of the Committee is encouraged to partieipatat least one TL%CS
Administrative Subcommittee, excluding the Steef@ulpcommittee. Individual
members will arrange their activities with theispective Subcommittee Chairs, with
review by the TL\P-CS Committee Chair.

TLV®-CS Committee Members are expected to contributieetovork of the Committee.
This includes time spent attending up to three-taekace meetings each year, preparing
and reviewing TL\? Documentatiopand participating in Administrative Subcommittee
activities. More senior members are expectedawige guidance and to mentor new
members.

Members are expected to comply with all Policied Brocedures of ACGIH Members
are expected to interact at all times in a collegishion with other members of the
TLV®-CS Committee and Staff.

Participation on the Committee is a privilege timatst be continually earned, through on-
going productivity, participation and collegial lefor. When considering re-
appointment, the Chair will review a member’s gapttion in light of membership
expectations and length of tenure on the Commitfeemembers serve additional terms
they are expected to take on a greater role i€tramittee, which may include

preparing additionaDocumentationchairing a TL\P-CS or Administrative
Subcommittee, and other activities as needed.

It is essential that Committee Members regulatigrat Committee meetings, participate
in all scheduled conference calls, and prepare@ridwDocumentation

Member Candidates

The TLV®-CS Committee may choose to invite potential memkeparticipate in
Committee activities as “Member Candidates” befemmmmending them for formal
appointment to the Committee. This practice alltlvespotential member to understand
the role of Committee members, and allows the Cdtamio evaluate the potential
member. The Board of Directors must approve Cotemivlember Candidates.
Member Candidates must follow all ACGthpolicies and procedures.

Consultants

When the TL\P-CS Committee needs specific technical expertiaeishnot available
within the Committee, the Committee may requesbagment of a Consultant.
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Consultants should only be used when specific teahaxpertise is needed for a limited
period of time. Consultants must be appointedieyBoard of Directors. Consultants
are not required to be members of ACGJHut must follow all ACGIH policies and
procedures.

Emeritus Members

Emeritus members are former, long-serving (20 yearsore) members who are retired,
but continue to contribute to the TEMCS Committee, although not as voting members.
To remain as an Emeritus member, the former memiost have contributed in some
substantial manner, such as a written contributioreview of a draft TLV
Documentationduring the year. Emeritus Members are not reguio be members of
ACGIH®, but must follow all ACGIH policies and procedures.

Conflict of Interest

The TLV®-CS Committee Members, Emeritus Members, Membedi@ates and
Consultants, hereafter referred to in this sec®fiMembers”, are required to follow the
ACGIH® Policy and Process on Bias and Potential Conftittaterest (COIl), published
on the website atww.acgih.org Any “Member” with a potential, real, or perceived
conflict of interest with respect to a chemical stalnce or issue under consideration by
the TLV®-CS Committee must orally disclose the confliciraérest to the full TL?-CS
Committee. In addition, a written declaration mostcompleted at the same time. It is
essential that potential, real, or perceived cotsflof interest be identified before the
TLV® process begins. Likewise, it is important thagfkbers” recognize and identify
their particular technical or scientific biasestisat these differing perspectives can be
balanced during Committee deliberations. Selectétmation of particular relevance to
the TLV®-CS Committee and its conflict of interest procassdescribed below.

All “Members” must complete an annual oral and teritCOI declaration at a full TL®
CS Committee meeting that includes information abloeir sources of funding,
including professional services and consultangesessional affiliations, service on
boards or committees, legal testimonies, and a@tbivities that may represent a
potential conflict of interest for participation the affairs of the Committee. In addition,
the individual should disclose their publicationstbry and identify any technical biases.
As part of this annual declaration process, the 0% Committee Chair will conduct a
presentation and discussion of conflict of interélis presentation will include a
variety of scenarios and possible methods for vasgiconflicts while maintaining
participation. This declaration is required annpalhd when material changes in their
status occur. Typically at the beginning of a TL€S Subcommittee meeting the
Subcommittee Chair will inquire about material cfpasin each member’s COI and bias
status.

» Bias is defined as “views stated or positions take are largely intellectually
motivated or that arise from close identificatiaragsociation of an individual
with a particular point of view or the position perspectives of a particular
group.” Conflict of interest means “any financmalother interest which conflicts
with the service of an individual because it (1)ldampair the individual’s
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objectivity or (2) could create an unfair compegstadvantage for any person or
organization.”

« In the case of bias, the TI®MCS Committee attempts to create a balance of
opinions and views by maintaining a diversity obfesssional affiliations,
disciplines and activities among its membership.

« In the case of conflict of interest, the TEACS Committee has created a number
of avenues for minimizing or eliminating the poiaheffects of conflict of
interest while allowing a “Member” to participate flly as possible in
Committee activities. The Committee believes thastthe primary responsibility
of the individual to identify his/her potential dbats and to consider carefully
the level of participation that is appropriate.

« Within a Subcommittee meeting, each T1-¢S Subcommittee Chair will begin
the review of new substances with a request fdfication of conflict of interest
from the “Members” present. In addition, any “Mesnbwho develops a new
conflict of interest for an ongoing chemi&@dbcumentations required to notify
the other members of the Subcommittee.

It may not always be in the best interests of the ¥-CS Committee for a “Member”
who has significant conflicts of interest to remdwenself/herself entirely from the
development of a TLY because they may be very knowledgeable aboupératular
substance. In these cases, the $465 Subcommittee Chairs should work directly with
the “Member” to assure these conflicts are minimiadile allowing for as full
participation as possible.

Open and free discussion of conflict of interedtay to this process. The classification
of conflict and the selection of the appropriatéacshould not be left to the individual
but is based on a consensus of the whole Subcoeanitt there is no consensus with the
Subcommittee, the appropriate action is at theréign of the Subcommittee Chair. The
Committee Chair should be informed of all high levaf conflict and proposed action.

To assist in identifying levels of conflict and gdde actions for mitigating conflict, the
following definitions are offered as guidance.

High Degree of Conflict

A “high” level of conflict exists if a “Member” haseen or currently is directly involved
with the substance.

Examples of situations with a high level of cortflee:

a. A “Member” working with a regulatory agency who y$aa role in developing
regulations for the chemical substance.

b. A “Member” affiliated with an academic instituti@nd who performs research
central to the TLV.

c. A “Member” who works for a company that is a mgjooducer of a chemical
substance under review by the TPACS Committee.
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d. A “Member” who performs consultation services farassociated trade organization
or a producer of a chemical substance under rebiethie TLV°-CS Committee and
plays a direct role in the development of intemrglosure levels.

Where a high degree of conflict exists, the “Menilienot permitted to author or co-
authorDocumentationand must recuse themselves from discussions #eut
recommended TL¥ value and notations. Full members with a highrée@f conflict
must also abstain from voting on the recommended®randDocumentationalthough,
the “Member” may discuss matters of science.

Medium Degree of Conflict

A “medium” level of conflict exists if a “Member’ds been or is indirectly involved with
the chemical substance.

Examples of situations with a medium level of cmtfinclude:

a. A “Member” who works for a regulatory agency thegulates the chemical
substance, does not have a direct role in devajagigulations but may be concerned
with enforcing regulations.

b. A “Member” who is an academic and whose preserst, jpa anticipated research
may be concerned with the chemical substance mdtisentral to the determination
of a TLV®.

c. A “Member” employed by a company that is a majardurcer of a chemical
substance that is competing with a chemical substander review by the TI&CS
Committee.

d. A “Member” who performs consultation services farassociated trade organization
or a producer of a chemical substance under rebiethie TLV°-CS Committee but
who plays a minor role in the internal developmarigxposure levels.

When an intermediate level of conflict has beemiified, the matter should be carefully
discussed with the Subcommittee Chair and memhbedsappropriate steps taken to
mitigate the conflict. Typically, this will mearssigning a co-author or a reviewer for
the Documentation In some cases, abstention from voting on the fis\also
appropriate.

Low Degree of Conflict

A “low” level of conflict exists if the “Member” isffiliated with an organization that has
a financial or other interest in the substancehiasta very minor or nonexistent role with
respect to the substance.

Examples of situations with a low level of confliotlude:

a. A “Member” affiliated with an academic institutiavho does not conduct research
relevant to the chemical substance but whose imatedblleagues have research that
is directly concerned with the substance.

b. A “Member” working for a regulatory agency that vdgfes the substance but whose
role is non-regulatory.

c. A “Member” working for a company that is a minooducer and has no role in the
development of internal occupational exposure kevel
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d. A “Member” who performs consultation services farassociated trade organization
or a producer of a chemical substance under rebiethie TLV°-CS Committee but
who has no role in the development of internal pational exposure levels.

In most cases, simply informing the Subcommitted @ammittee members about low-
level conflicts is all that is needed.

All “Members” who have participated fully in the YI®-CS Subcommittee and
Committee discussions about conflict of interest who have made their best effort to
eliminate or minimize personal conflicts will begible to participate in all votes. In
cases where there are high levels of confiidembers” must recuse themselves from
any discussions, reviews, and votes related tostifagtance.

Failure by any “Member” to report a conflict of émest is grounds for immediate
termination of that member’s service on the ConerittThe Chair will conduct a review
with the Steering Subcommittee and make a recomatemdto the Board. Depending
on the status of the TL®/(under study, proposed, or adopted), it may besery to
carry out a complete review of the decision-malpnacess for the substance to
determine appropriate action.

Terms

Members, who are annually appointed by the Boafdictors generally begin their
term on January 1. The TI®CS Committee Chair will consult with the appropeia
TLV®-CS Subcommittee Chair/Vice Chairs and other mesbkthe Committee prior to
recommending re-appointment.

Expectations for continuing membership includeg atinimum:
» Attending all meetings,
» Participating in all scheduled conference calls, an
* Preparing and reviewingocumentatioreach year.

Awards

The ACGIH® TLV®-CS Committee is a voluntary activity of extremblysy and
competent professionals with expertise in a rarigeientific areas who contribute to
international worker health and safety and the greent of OEVs.

The contributions over time of these TEACS Committee members will be recognized
by Membership Service Awards based on years ofcgetw the TL\P-CS Committee.

In particular, TL\VP-CS Committee members will be recognized for 5,8k 20 years of
service. This recognition will occur at a TEACS Committee meeting. Awards will be
presented by the TL%CS Committee Chair in consultation with the Mensihép
Subcommittee. The funds to support the MemberShipice Award will be included in
the budget for the TLY-CS Committee.

Every third year (starting with 2002) the TEACS Committee will submit a
recommendation to the Board of Directors for théliwn D. Wagner Award. The award
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will be given to someone (not necessarily a memobére Committee) who has been an
outstanding example of commitment and dedicatiathéccreation and dissemination of
OEVs. Funds to support the travel expenses foretipient will be determined by the
Board of Directors and managed through the ACG&Miards program.
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TLV® PRODUCTION GUIDE
TLV® Development Process

The TLV®-CS Committee follows the TLYBEI® Development Process: An Overview,
posted on the ACGIRiwebsite [ittp://www.acgih.org/TLV/DevProcess.himSpecific
details relating to TLV Development in the TLY-CS Committee are listed below.
Note: Important dates are listed at the end ofgbaiion.

Under Study

List of substances/issues under study are publisizdeebruary 1 in the Annual Reports
of the Committees on TLV’sand BEI§ and on the ACGIf website www.acgih.org to
allow public review and to solicit comments andadathis list is current as of January 1.

Substances are initially assigned to the Undery8iatlby a consensus of the respective
Subcommittee, and can be added to or removed tnerist throughout the year as
needed, by the TLYCS Subcommittee Chair(s) or Committee Chair. @earare
posted on the ACGIRiwebsite.

In addition, the Under Study list is updated by XM into a two-tier list. Tier 1 indicates
which substances/issues may move forward as arirN\ili& upcoming year, based on
their status in the development process. Tiernists of those substances/issues that
will not move forward, but will either remain on, lbe removed from, the Under Study
list for the next year. Once the tiered list hasrbeeleased to the public, any substances/
issues added to the Under Study list must be plan€ler 2. This updated list will
remain in two-tiers for the balance of the year.

Draft Documentatioron Under Study

An author is assigned by the TEACS Subcommittee Chair(s) to prepare the draft
Documentation.(Note: Draft Documentations not available to the public through this
stage of the development process and is not relaagé it is at the Notice of Intended
Changes (NIC) stage.)

The draftbocumentatioris reviewed by the TLY-CS Subcommittee. Subsequently, a
decision is made by consensus of the Subcommitbsrtg the TL\? value(s), any
notations, and drafbocumentatiorto the Full Committee for review.

The Subcommittee Chair(s) or Subcommittee membensarizes the draft
Documentatiorand proposes a motion to place it on NIC. Ifrii@ion is seconded, the
Full Committee will discuss and then vote on thepesed action. Approval requires a
majority of the voting members present at the BEadinmittee meeting.

Recommendation to place a dthcumentatioron the NIC can be done at the Spring or
Fall TLV®-CS Committee meeting.
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The Committee’s recommendation is sent to the Bo&mirectors for review and
ratification. If ratified by the Board of Direcmrthe TLV? value(s) and any notations
are listed on the NIC and timcumentations published and available as a “draft”.

Draft Documentatioron the Notice of Intended Change (NIC)

A substance must be held on the NIC for at leastyaar for public review and comment
before adoption. The comment period is definethénTLV®/BEI® Development
Process. Comments are forwarded by Staff to thé-TE Committee Chair, Vice Chair,
Subcommittee Chair(s), the author, and the reviewé¢ra minimum, the author and co-
author or reviewer of thBocumentatiommust review all of the comments in detail to
ensure that the discussion at the subcommitte¢ilesiades a full consideration of the
points raised therein. During the Subcommitteetinge, comments are reviewed by the
Subcommittee and the dr&fbocumentations amended if necessary.

After Subcommittee review and approval (by consghstithe drafDocumentationthe
TLV® value(s), any notations, and drBfscumentatiorare brought to the Full
Committee for review.

The Subcommittee Chair(s) or Subcommittee membiksummarize the draft

Documentatiorand propose one of the following actions:

1) Retain the TLV value(s)/notations and drafiocumentatioron the NIC for an
additional year,

2) Change the TLV value(s)/notations and drdibcumentatiorand retain on the NIC
for an additional year,

3) Adopt the NIC TLV? value(s)/notations and drdlibcumentationor

4) Withdraw the NIC TL\? value(s)/notations and draibcumentation

If the motion is seconded, the Committee will dscand subsequently vote on the
proposed action. Approval requires a majorityhaf voting members present at a Full
Committee meeting. Recommendation to adopt, wathdor retain NIdDocumentation
are typically done at the Fall TI®%CS Committee meeting.

The Committee’s recommendation is sent to the Bo&Rirectors for review and
ratification. If ratified by the Board of Direcrthe TL\V? value(s), any notations and
theDocumentatiorare published.

Under Study Important Dates

Fall Meeting ieu:r(;ommlttee establishes Under Study list (for ugng
February 1 Under Study list is pybllshed in the Annual Regortl
posted on the web site.
Spring Meeting Subcommittee updates Under Studlyniis two-tier list.
By July 31 Tier 1 and 2 lists released to the mubli
Under Study list can be updated, however, oncéi¢hed
Year Round list has been released to the public those suleséssues
must be placed on Tier 2.
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Notice of Intended Change (NIC) Important Dates

Committee votes to place a drBfvcumentatiorfor an
Under Study substance on the NIC.

Spring Meeting Committee votes to adopt, withdraw or retain NIC
Documentation (Note: Typically this will be done at the
Fall meeting.)

Committee votes to place a drBfvcumentatiorfor an
Under Study substance on the NIC. (Note: Wheretjoad,
Fall Meeting this will be done at the Spring meeting.)

Committee votes to adopt, withdraw or retain NIC
Documentation

Voting Procedures

The Committee follows the TLYBEI® Committee Voting Procedure.

TLV® Documentation Guidelines

An outline of a TLV? Documentatioris included in Appendix A.

The purpose of the TLYDocumentatioris to clearly describe, present and interpret the
appropriate scientific information supporting theidation of the TLV and its

associated notations for a given chemical. In ggnthe entirddocumentatiorshould

be no longer than 10 pages in length; however,miaes will be made where
circumstances warrant iDocumentatiorshould be formatted as designated by the
Documentation Template (included in Appendix A)sHould be kept in mind that TV
Documentations not a complete review of all the literature italde on a particular
substance. It has as its purpose the derivatiannofmber and the identification of
notations, for the purpose of protecting employaexcupational settings. The primary
user of the TLV? Documentatioris intended to be the industrial hygiene professio

Literature Search

For new TLVE, the author of th©ocumentatioror Assistant to the Chair shall conduct
a full literature search using the appropriaterentiatabases. ACGfStaff, Assistant

to the Chair or other Committee members may proaggstance with those references
to which a member does not have access. Basiclogig and other references should
also be consulted (see Appendix B).

For TLVs® requiring revision, the Committee member shoutfliest an electronic copy

of the current TLY? Documentatiorfrom ACGIH®. Staff should provide copies of any

references currently on file. A full literatureaseh should then be conducted using on-
line databases and references listed in Appendix B.

The TLV® Documentatioris to rely on published, peer-reviewed informaticom
scientific journals and books. Other types of infation may be used, if necessary, to
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provide a more complete picture of the substanddtarhealth effects. However, care
must be taken in the use of such information.

When unpublished information is used, it must ntieetfollowing criteria:

1. The information should have undergone some forpeef review. The importance
of the information to th®ocumentatiordetermines the degree of peer review
necessary. For example, if the information is ohgeveral reports in agreement
about a particular aspect of the substance, thenrpeiew by the Subcommittee may
be adequate. If the information plays a largemore important role (e.g., itis in
disagreement with other information or it is théyanformation of its type), then a
broader peer review may be necessary by the FufinGitiee. It will be up to the
Subcommittee to determine the nature of peer rethaivis appropriate. When
conducting such peer review, the Subcommittee shensure that accepted scientific
methods were used to obtain and analyze the data.

2. If unpublished data is used, a signed copy of p&simin to use, cite and release to a
third party upon request must be filed with AC8IBtaff before it can be used or
referenced in a NIC or fin@documentation.

3. Robust summaries can be used with some limitatof £V® Development, keeping
the following limitations in mind:

a. Can be used as further information in Brecumentationif not deriving the
TLV® or notation

b. Can be used to support another source reference

c. Can be used to support a TE\ér notation if they are the only data available
upon which to base a TLI®or notation. Use of a robust summary in this
manner is contingent upon review and approval @Gbmmittee, and limited
on a case by case basis.

If the information is contained in a “governmentiadiment it should not be assumed that
it has undergone peer review.

Secondary sources may be used for an overvieweaddba. However, primary sources
should be relied upon for discussion of specificsts. In particular, conflicting results
require review of the original data (e.g., resegaper).

In the case of translated information, care mugtken to ensure the information has
been properly interpreted. Translation of non-ihgsources may be possible, if the
study is critical to the TL¥ recommendation. The need for such translationlsHue
discussed with the Subcommittee Chair; such requebstuld then be sent by the
Subcommittee Chair to the TI®%CS Committee Chair for review and recommendation
to the ACGIH® Staff for approval.
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COMMITTEE STRUCTURE
Organization Chart

The Committee organization chart is shown in Appe

Position Descriptions

TLV ®-CS Committee Chair

Method of Selection and Appointment. Candidate(s) for the Chair of the Committee
is/are recommended through an internal Committesimation and vote process, the
results of which are sent to the Board of Directordinal selection and approval. Prior
to the expiration of the current Chair’s appointméime Membership Subcommittee will
seek nominations from Committee members for cameldaCandidates may be drawn
from current members of the Committee or may beleewom outside the Committee.
The latter must meet the criteria for Regular mensttip within ACGIH’, as well as the
membership criteria of the TI8%CS Committee. The Membership Subcommittee will
screen nominees and present names to the Comnaitteampanied by background
information and a statement from each nominee.Calinmittee members will be asked
to vote for one of the nominees. The MembershipcBmmittee will tally votes (with
assistance from Staff). The slate of nomineesnamaber of votes received by each
nominee will be sent to the Board of Directorsffoal selection and approval. The Chair
of the TLV®-CS Committee will hold the position, contingenbapannual re-
appointment by the Board of Directors.

Duties. The Chair leads the TI®%CS Committee and works closely with the Vice Chair
and Steering Subcommittee to ensure the Commiteegress toward fulfilling its
mission and goals. The Chair:

« Assists and oversees TEACS Subcommittee activities

* Monitors the annual selection of substances

» Oversees budget management, spending, meeting(plahsssistance from
Staff)

* Monitors overall workload and makeup of the Comesitt

* Monitors and assists the activities of the Admiaiste Subcommittees

» Assures regular, clear communications with Staff Board of Directors by
interacting with the Board Liaison, Committee’sfSRersons, and other staff or
Board members, as necessary

» Assures regular, clear communications with extepaalies by such processes as
reviewing comments received, providing input toliepprepared by Staff, etc.

» Assures communication between all members of thar@ittee by consulting
regularly with the Steering Subcommittee (Chaiga/Chair and TLY-CS
Subcommittee Chairs)

» Consults regularly with the Vice Chair to assurepar functioning of internal
Committee activities

» Works closely with the Chairs of the Administrati@abcommittees to assure
their groups are functioning according to theirdglines and policies.
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« Represents the TLY%CS Committee to the public in accordance with AB®|
Public Affairs and Communication Policy

« Represents the TLY%CS Committee to the ACGHBoard of Directors and
communicates and consults regularly with the Coe®is Board Liaison

Reporting. The Chair reports directly to the Board of Dimestof ACGIH® and the
Committee’s Board Liaison.

Assistant to the Chair

Method of Selection and Compensation.The Assistant to the Chair will be selected by
the Chair of the Committee after consultation v@taff. Compensation for the Assistant
to the Chair must be approved by the Board of Damsc

Duties. The Assistant to the Chair will work directly Wwithe Chair in providing support
and assistance in assuring that the Chair’s redpbtiss and various activities are
adequately addressed and managed. The job destmbthis Assistant may vary with
the individual in the Chair position and will befided and negotiated with the ACGH
Executive Director.

Reporting. The Assistant to the Chair will report directlyttee Chair. The Chair will
report on activities and progress of the Assistaihe Board of Directors and Staff as
requested.

Vice Chair

Method of Selection and Appointment. The Committee Chair recommends the Vice
Chair to the Board of Directors, which approvesrgmmmendation and appoints the

Vice Chair for a one-year term. The Vice Chair rbayre-nominated by the Chair and
annually re-appointed by the Board.

Duties. The Vice Chair is responsible for assisting thai€im assuring that internal
Committee functions are adequately cared for. Mioe Chair will undertake the
responsibilities of the Chair when s/he is unablar@available to do so. The Vice Chair
may be a candidate for future appointment as Coteenhair.

The Vice Chair assists the Chair as necessarparticular, the Vice Chair participates
in the Steering Subcommittee and oversees int€aaimittee activities that support
Documentatiorpreparation and membership.

Specifically, the Vice Chair will:

» Assure the internal functioning of the Committe%s such, the Vice Chair is
specifically responsible for overseeing the Adntinaisve Subcommittees.

» Determine the make-up of all the Administrative S&uimittees, in consultation
with the Chair. Members will be asked for theief@rences and assigned to an
Administrative Subcommittee. Every effort will beade to meet a member’s
preference, if possible. However, the Vice Chall also ensure an appropriate
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mix of members on the Administrative Subcommitt@ssTLV®-CS
Subcommittee affiliation, professional background akills, etc.).

» Participate in decisions on Member Candidates revended to the Board of
Directors by consulting regularly with the MembepsBubcommittee.

Reporting. The Vice Chair will report to the Chair of the iBmittee on his/her
individual activities and the activities and makeaf the Administrative Subcommittees.

TLV ®-CS Subcommittee Chairs

Method of Selection. The Committee consists of three TS Subcommittees:
» Hydrogen, Oxygen and Carbon Compounds (HOC)
» Dusts and Inorganic Compounds (D&l), and
» Miscellaneous Compounds (MISCO).

Each of these Subcommittees is headed by a Chairjssnominated by the Committee
Chair in consultation with the Vice Chair. Thesenb established term for a TEACS
Subcommittee Chair. The TI®CS Committee Chair will review the activities afoh
TLV®-CS Subcommittee Chair on a regular basis, seéfng from members of the
Subcommittee. While continuity is important in ensg the on-going productivity of
these Subcommittees, it is also important to bleidlership skills among all Committee
members who demonstrate skill and interest. Subdtee Chairs shall select, in
consultation with the Committee Chair, anotherwvidiial within their Subcommittee to
serve as a Vice Chair. This person should becarsed in the management of the
Subcommittee and should be given opportunitiedap @ leadership role within the
Subcommittee. In case of the Subcommittee Chab&ence, this person should be
prepared to chair meetings and ensure progressdaaapletion of the Subcommittee’s
activities.

Duties. TLV®-CS Subcommittee Chairs are members of the SteStibgommittee.

(Vice Chairs, as described above, should be indud&teering Subcommittee meetings,
as well.) The TLV?-CS Subcommittees have the most important funatitinin the
TLV®-CS Committee. Thus, the Chair of a T?ZS Subcommittee carries the largest
degree of responsibility for assuring that the Catte®'s products are of high quality
and fulfill the goals of the Committee. It is vémgportant that the TLY-CS
Subcommittee Chair communicates and consults rdguwiéh the Chair, Steering
Subcommittee, Staff, and with members of their Sufoittee.

TLV®-CS Subcommittee Chairs are responsible foDtbeumentatiorpreparation
activities of their Subcommittee. In this capacifyV®-CS Subcommittee Chairs:
» Assign substances to individual members, followtmg definitions offered as
guidance in the Conflict of Interest section ostmanual
» Assure that each member meets the expectatiofofmrmentatiorpreparation
» Assist members, when necessary, with aspedd®ofimentatiordevelopment
* Assign a mentor to all new members and Member Catels
» Keep members informed of relevant decisions ofStez=ring Subcommittee
» Track the progress @ocumentatiorpreparation and keep members informed of
this progress
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* Provide feedback to members about their activitigls respect to membership
expectations.

TLV®-CS Subcommittee Chairs are responsible for theic6mmittee’s productivity,
both in quality and quantity documentation In this capacity, they will arrange regular
Subcommittee meetings throughout the year, estabieeting agendas in consultation
with members, and run well-organized and produatieetings. They will also ensure
formal minutes are taken for all meetings and pitlvide copies of these minutes to all
Subcommittee members and the Committee Chair. telnonay consist of decisions and
a simple “to do” list, rather than a formal destigp of the discussion.

Generally, no voting takes place in the T1-¢S Subcommittees. Decisions are made by
consensus, if possible. However, the TL®S Subcommittee Chair may ask for a vote
of the Subcommittee members if consensus is nohega In this case, a quorum of the
Subcommittee must be present and a simple majasteywill be required to bring TLY
Documentatiorio the Full Committee. The TI%CS Subcommittee Chair must seek
Subcommittee consensus for all substances currentlige NIC and on the Under Study
list. In a case where the Subcommittee could @atin consensus or majority vote, the
TLV®-CS Subcommittee Chair may not bring a TLié all members of the Committee
without receiving approval from the Committee Claxid Vice Chair.

TLV®-CS Subcommittee Chairs are responsible for enginiat full communication
takes place within the Committee, particularly agtime Steering Subcommittee
members and with the Staff. As such they should:

» Review communications received from external pardied ensure that members
of their Subcommittee have an opportunity to revaewl discuss comments.

» Respond to questions from the Staff in a timely nesin

» Direct all questions and comments (written and)aedeived from external
parties directly to the Staff. TL8CS Subcommittee Chairs are not to contact
external parties. TLY-CS Subcommittee Chairs are expected to respoali to
external parties by directing them to the Staff.

* Work with the relevant Administrative Subcommittessactivities not directly
related to the preparation of TE\Documentation For example, internal
education events should be planned in consultatitnthe TLV®-CS Education
Development Coordinator; external education eventaild follow the guidelines
of the ACGIH® Events Development Planner worksheet; and chaogés
TLV® notations, appendices, etc. should be discussdanrdinated with the
Notations Subcommittee.

Terms. There is no established term for a T1-ZS Subcommittee Chair.

Reporting. The TLV®-CS Subcommittee Chairs report to the TLZS Committee
Char.

TLV ®-CS Subcommittee Vice Chairs

Method of Selection and Appointment.Each TLV’-CS Subcommittee Chair shall
select a Vice Chair, in consultation with the Corttea Chair.
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The TLV®-CS Subcommittee Vice Chair will work closely witre TLV®-CS
Subcommittee Chair to assist in leadership andsaeeimaking responsibilities. The
Subcommittee Vice Chair may take on the dutiehefSubcommittee Chair, in case of
the latter’'s absence. The Subcommittee Vice Qaaticipates fully in all Committee
leadership activities (Steering Subcommittee, etc.)

Reporting. The TLV®-CS Subcommittee Vice Chair reports directly to The/®-CS
Subcommittee Chair.

Term. There is no established term for a T1-¢S Subcommittee Vice Chair.

Administrative Subcommittee Chairs

Method of Selection. The Administrative Subcommittee members are nesipte for
identifying a Chair.

Reporting. The Administrative Subcommittee Chair is respblesfor ensuring that the
duties of the Subcommittee are adequately fulfjlsidescribed in the Operations
Manual. The Administrative Subcommittee Chairdsponsible for reporting the
Subcommittee’s activities to the Chair, Vice Clamid Steering Subcommittee. The
Chair of the Membership Subcommittee is expectedldik most closely with the Vice
Chair, who holds primary responsibility for thedatiaities. The Chair of the Notations
Subcommittee will work most closely with the Chawo holds primary responsibility
for their activities.

Description of Administrative Subcommittees

Steering Subcommittee

Method of Selection and Appointment. The Steering Subcommittee consists of the
TLV®-CS Committee Chair and Vice Chair, as well asithe ®-CS Subcommittee
Chairs and Vice Chairs (HOC, D&l, MISCO). The Coittge Chair also chairs the
Steering Subcommittee.

Duties. The Steering Subcommittee:

* Advises the Committee Chair on issues.

* Reviews Committee productivity, progress towardig@ad mission, and
spending and budget.

* Recommends specific annual goals and annual Coeenitork plan to the
Committee Chair to be submitted to the Board otEtiors for approval.

* Reviews, changes, and updates Committee polioe&uil Committee approval.

» Assures Committee resources are reviewed and pyagkercated.

» |dentifies and uses external resources, as negessar

* Reviews special projects and requests from Subctisesj as necessary.

+ Reviews the progress of the TEACS Subcommittees and Administrative
Subcommittees.
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Membership Subcommittee

Method of Selection. The Membership Subcommittee will consist of asteone
member from each of the TI®%CS Subcommittees. Membership Subcommittee
members are appointed annually by the PL&S Committee Vice Chair. The
Subcommittee members, in consultation with the TiI&S Committee Vice Chair, will
identify the Subcommittee Chair.

Duties.

New Members.The Membership Subcommittee is responsible fourgog, reviewing,
and recommending Member Candidates or new membecsisideration by the
Committee Chair and Vice Chair, and for monitorihg probationary progress of
Member Candidates. Recruitment may be accomplibge@rious methods, including
advertisements and personal communications.

Any person indicating interest in participatingtbe TLV®-CS Committee will be sent

an application form by Staff. Applicants will bekasl to submit a completed membership
application and their resumé/curriculum vitae. Aggnts will be informed of the
expectations and responsibilities of members offthé¢®-CS Committee, and will be
asked to review and accept these responsibiliigmet of their application. Staff will
review the completeness of applications receivetlissue a letter confirming receipt of
the application. Completed applications with reéafourriculum vitae will be sent to the
members of the Membership Subcommittee and the®fC8 Committee Chair and Vice
Chair. The Membership Subcommittee will meet anasader all new applications at
least once per year, or more frequently if necgssar

The Membership Subcommittee Chair will advise th& $-CS Committee Chair and
Vice Chair of the applicants and of their backgmsinThe TL\P-CS Committee Chair
and Vice Chair may consult with other members ef thV®-CS Committee as to their
opinions about the prospective member(s).

Once this process is completed, the PE®S Committee Chair will assess each
application and forward to the ACGTHBoard of Directors the name(s) of those whom
he/she recommends for approval to appoint as a Me@andidate of the TL%CS
Committee. A copy of the applicant’s resumé/cutticuvitae will be provided to the
Board, as part of the Chair’'s recommendation. ABteard approval, the Committee
Chair can extend an invitation to the Member Caatdido attend and participate in a Full
Committee meeting. The Member Candidate will egithe opportunity during a
Committee meeting to attend a portion of each efttiiee TL\P-CS Subcommittee
meetings and the Full TLCS Committee meeting, as well as a meeting of the
Notations Subcommittee, if possible.

The TLV®-CS Committee Chair will assign the applicant fBL.&/®-CS Subcommittee
for a probationary period. Applicants will be netsl to as “Member Candidates” during
this period. As such, they will be expected termdtall meetings of their TLYCS
Subcommittee and of the Full TEMCS Committee. The respective TEACS
Subcommittee Chair and Vice Chair will identify asskign responsibilities to the
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Member Candidate during the probationary periotdesk responsibilities will include
assignment of ®ocumentatiorio be developed as a draft to the TLZS Subcommittee
during the probationary period, administrative\dtigs, and other duties. The Member
Candidate may not vote in Full Committee meetithgs,will be expected otherwise to
participate fully in TLV?-CS Subcommittee and Committee discussions.

During the probationary period, the TEACS Subcommittee Chair will make a
recommendation to the Membership and Steering Suaivstiees for full membership.
The Membership Subcommittee will then submit thenes of all applicants who have
completed their probationary period satisfactaidlyhe TLV®-CS Committee Chair. If
needed, the Chair will solicit input from all Conttee members concerning membership
for Member Candidates completing their probatiorgesiod. The TL\?-CS Committee
Chair will evaluate each Member Candidate and ntlaéédinal decision concerning a
recommendation for membership. Names of recomntehtisnber Candidates will then
be forwarded by the TL%2CS Committee Chair to the ACGHHBoard of Directors for a
decision regarding approval and formal appointnasra TL\P-CS Committee member.

The ACGIH® Staff will handle all communication with applicarénd candidates
regarding the status of their application or mershigx.

Nominating the Committee ChailThe Membership Subcommittee will serve as the
nominating group for the TL%CS Committee Chair. [See the section on Method of
Selection and Appointment for the Committee Chaimhore details on this process.]

Reporting. The Chair of the Membership Subcommittee will beedsto report the
activities and progress of the Membership Subcotemib the TLV-CS Committee
Chair, Vice Chair and the Steering Subcommittea oegular basis.

Notations Subcommittee

Method of Selection. The Notations Subcommittee will consist of at least member
from each of the three TL%CS Subcommittees, designated by the Vice Chdie T
Subcommittee will select its own Chair, in constidta with the Vice Chair. Other
ACGIH® Committees or task groups (e.g., BBPhysical Agents, Air Sampling
Instruments) may also be identified and asked tbgiate in the Subcommittee’s
activities, as the need arises.

Duties. The Notations Subcommittee has as its mission to:
« Determine the appropriate types of notations fov3®.
* Facilitate consistent use of all notations.
* Respond to emerging issues as they arise.

Specific responsibilities of the Subcommittee iieu
* Review current notations and recommend changesnaiifications as necessary
in their definitions.
» Develop criteria that guide authors in determinitgch notations are appropriate
and how they should be applied.

PAGE 22 TLV®-CS COMMITTEE OPERATIONS MANUAL



» |dentify experts (internal and external to the Cattem) that can be consulted for
specific notations.

* Recommend workshops, seminars, webinars or tutdoalthe purpose of
providing input to the Committee on emerging issues

» Establish ad hoc groups, where necessary, to cansjecial issues.

» Develop “standard” language for tbecumentatiorGuidelines that can be used
in Documentatiordevelopment and in the TLYsnd BEI§ book to describe
notations and special issues.

« Provide attention to the consistent applicationathtions across the three TEV
CS Subcommittees.

» Create and revise appendices and other relatedrdots.

It is the responsibility of the TL%CS Subcommittees and individual authors to ensure
that notations are both considered and applieddecific substances. The Notations
Subcommittee will serve as a consultant concerttiegapplicability of a notation to a
specific substance. T#ocumentatiorauthor is responsible for the initial decisions
about notations.

At this time, the types of notations that shouldaddressed by an author and on which
they might consult with the Notations Subcommiitesude:
» Carcinogen

e Skin

- BEI®

* Sensitizer (SEN)

« TLV®Basis

* Mixtures

» Atypical work schedules
+ STEL

« TWA

* Ceiling

In the case of the adoption of a new notationNbtations Subcommittee will be
responsible for developing a written definition as$uring adequate review within the
Committee.

Reporting. The Chair of the Notations Subcommittee will regtivities and progress
to the Chair and Steering Subcommittee on a redpalsis.

Other

TLV ®-CS Education Development Coordinator. This individual is responsible for
coordinating and overseeing educational event dpwetnt internal and external to the
Committee.
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COMMUNICATIONS

External to the Committee

The Committee recognizes that there are many dritegroups with an interest in the
TLV® process and its outcomes. The Committee’s gdalassure that all such parties
are given timely and complete information aboupitscess and decisions. At the same
time, it is important that these external partiesaompromise the Committee’s decision
process, which is based primarily on peer-revies@entific information. Thus, the
Committee has established a written process tlatvsinput from external groups to the
Committee concerning substances currently undéewevAlso, comments are welcome
for any other substances as well. The PIREI® Development Process is available on
the ACGIH® website atvww.acgih.org There are several important points to consider
throughout this process:

The appropriate method for an interested partyturibute to the TLV and

BEI® process is through the submission of literatua¢ i§peer-reviewed and
public. ACGIH® strongly encourages interested parties to pultisin studies,
and not to rely on unpublished studies as theintitpthe TL\” and BEf
process. Also, the best time to submit commentsa6IH® is in the early stages
of the TLV® and BEf development process, preferably while the substanc
agent is on the Under Study list.

An additional venue for presentation of new da@nsACGIH’-sponsored
symposium or workshop that provides a platformplalblic discussion and
scientific interpretation. ACGIFlencourages input from external parties for
suggestions on symposium topics, including suggestabout sponsors, speakers
and format. See the Symposium section within@psrations Manual for further
information.

ACGIH® periodically receives requests from external partd make a
presentation to a committee about specific substaacissues. It igy exception
that such requests are granted. While there areugareasons for this position,
the underlying fact is that the Committee focuseslata that have been peer-
reviewed and published and not on data presentagiivate forum. A
committee may grant a request when the data andisantly new, has received
peer review, are the best vehicle for receipt efittiormation, and are essential to
the Committee's deliberations. The presentatiomisa forum to voice opinions
about existing data. In order for a committee taleate such a request, the
external party must submit a request in writing,tha minimum, addresses the
following elements: (a) a detailed descriptionhs presentation; (b) a clear
demonstration of why the information is importamtite Committee's
deliberations; and (c) a clear demonstration of @imyeeting is the necessary
method of delivery. This request must be sent¢od8GIH® Science Group
(science@acgih.ojg

The TLV®-CS Committee may invite subject experts to préspagk at Committee
education sessions.
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Confidentiality

The TLV®-CS Committee communicates with its users andésted parties by
publishing its decisions @&ocumentationfollowing a clearly delineated process.
Authorship ofDocumentations a confidential matter. Such authorship mayhb®ot
discussed with any person external to the Commitkéethods for seeking information
from external parties while ensuring anonymity dddae discussed with the
Subcommittee Chair or Committee Chair and perforthesligh ACGIH Staff.
Information, materialdDocumentationetc. may not be shared with anyone external to
the Committee. Draft Chemical Substalmcumentatiorcan be shared with other
TLV®/BEI® Committees once approved by the applicable Subdte®mr approved by
the Subcommittee Chair/Vice Chair. Committee memiee to follow the ACGIF
Public Affairs and Communication Policy and ACGlthformation Release Policy.

Internal Communications

Communications Within the Committee

The TLV®-CS Committee relies on meeting minutes for docuingtits activities and
tracking its progress.

Formal minutes will be taken at Full Committee niregg, generally by ACGIP Staff or
Assistant to the Chair. These minutes are useectrd the activities and formal votes of
the Full Committee (typically without identificancof individual names). Copies will be
sent to members of the Committee and the Boarcgdumai

Formal minutes are required at TEACS and Notations Subcommittee meetings. At a
minimum, Subcommittee notes should indicate the,daembers present and absent,
important points of discussion, major decision®taind future activities planned.
Copies of these minutes will be made availabldwéo@Gommittee Chair (or the Assistant
to the Chair).

Communications Between the Committee and ACGIf Staff and Board of Directors

The Committee assures timely and consistent conation with the ACGI
organization through its Board Liaison and ACGIStaff. ACGIH® Staff attends Full
Committee meetings and many of the T-€S and Administrative Subcommittee
meetings. The Staff communicates regularly with@ommittee Chair about Committee
activities. ACGIH Staff works closely with the Committee Chair oruiss, including
budgeting and spending, meeting arrangements,qatiioins, communications with
external parties, etc.

The Board Liaison also attends Full Committee nmgsti providing input to the
Committee from the Board of Directors and relay@wmnmittee concerns and thoughts to
the Board. The Board Liaison also works with th&i€ during budgeting, policy-

making and other issues that bear directly on tharazation.
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SYMPOSIA AND WORKSHOPS
Procedure for Developing a Symposium or Workshop

The education of TLY Committee members is an important aspect of theldpment
of TLVs® and TLV® Documentation Suggestions for educational symposium topics
should be forwarded to the Science Department dBI® or TLV®-CS Education
Development Coordinator in writing. Symposium tspcan come from Committee
members, ACGIH Staff, and external parties. The proposal shindhiide a
justification for the necessity of the symposiuhe topic's relevance to the TEACS
Committee, a suggested list of participants, aqubsfsible, a list of potential academic,
governmental, or industrial sponsors.

The Events Development Planner (EDP) will servthadormal planning document
during symposium development. The ACGIBtaff will work with the Committee
through all aspects of planning and executing &alwp or symposium.

Several criteria will be used by the Committee étedmine the appropriateness of the
symposium as being of interest to the TL€S Committee. A symposium must be the
most efficient format in which to present TEACS Committee members with new
information that will assist in the scientific jutignt used in the setting of TL¥&nd in
the writing of supportindpocumentation

Because of the timing of TLY¥setting andocumentationit is important that a
symposium be suggested as early in the processsatfe. Symposia require
considerable time, commitment, and resources teldp\and, thus, proposals should
preferably be submitted while a substance is ortider Study list. Symposium
suggestions submitted while a substance is on el be considered, but usually this
will be too late in the decision-setting processsymposium will not be favorably
reviewed if its purpose is solely to provide a fortor voicing opinions about existing
data. Rather, there must be on-going researamtgae uncertainty about currently
available data, or another scientific reason fergymposium.

Representatives of external organizations may kapeessed a desire to meet with the
TLV®-CS Committee because the Committee might berefit Hliscussions of the
scientific data or because the many issues todmesised on a given chemical are likely
to be important and of interest to a wide rangmt&rested parties. Yet symposia require
commitment of substantial resources and presenta#iad discussions are often
scheduled for a period as long as two days, faertiore than the TLY-CS Committee
could commit to a single topic. Thus, it is img@ort that care be taken in the review and
selection of topics for symposia.

The Steering Subcommittee will review the origipedposal. It may choose to seek
further input from individual groups or membergtod Committee in its review. The
Steering Subcommittee will make a final recommeiodaib the Committee Board
Liaison, indicating whether the TI®%CS Committee has an interest in and wishes to
participate in the development of a particular sgsipm. It will communicate its
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recommendation to the individual(s) and/or Subcottemithat proposed the symposium
topic, as well.

If a symposium proposal recommended by the T405 Committee is approved by the
Board of Directors, the Steering Subcommittee ideintify a small "task force" to work
with ACGIH® Staff during the development phase. It is recomued that a member of
the Steering Subcommittee serve as a member.ditiaad a Board member will act as
liaison to the task force. The task force will Watosely with the Staff and, in addition
to regular reporting to the Steering Subcommittéitt seek input and ideas from TI%
CS Committee members about sponsors, speakersatfeto. The task force will be
responsible for ensuring that the TEACS Committee's scientific decision-making needs
are met and that all relevant external parties lsewvepportunity to give input to the
planning of a symposium. To ensure that ther@Bapriate balance of scientific
viewpoints and to maximize the available reseanathbose from, each symposium will
utilize a call for papers to initiate and annoutieeplanned symposium. The task force
will be responsible for selecting speakers fronpoeses as well as those identified from
any other internal and external sources.

The symposium will typically be held immediatelyepeding or immediately following a
scheduled meeting of the TEMCS Committee to facilitate the attendance of Cottemi
members. Since the attendance of Committee mensbiershe interest of both the
symposium and the TLYdevelopment process, members will be encouragatténd in
their capacity as representatives of the PL&S Committee.

If a symposium proposal is rejected, the Staff idlinformed of the proposal and the
Steering Subcommittee's review. The individual wbbmitted the proposal will also be
notified. The organization may decide to proceétiout the TLV’-CS Committee's
formal sponsorship or involvement. In this lattase, potential symposium sponsors and
attendees must be made aware that the®fC% Committee has expressed no interest in
formal sponsorship or participation. In additiérmust be made clear that TEMCS
Committee members will not attend the meeting eirtbapacity as members or
representatives of the TI®CS Committee, although they may, of course, atsnd
interested scientists.
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TLV® Documentation Guidelines
Background

This guideline provides general instructions faegaring the main body of the TV
Documentation It provides the TLY Documentatiorauthors with a compendium of
tools to efficiently and effectively update or deea new TLV? Documentation It
includes procedures and conventions for not ontgeting, gathering information, and
reviewing the literature but also for incorporate@alance of information to support the
TLV® recommendation. Among the many resources foutitisrguideline is a TLY
DocumentatiofiTemplate, which is designed to aid the authorraftihg TLV®
Documentation It contains all required headings and some lud¢e language for
assistance in writin@ocumentation This guideline is updated periodically and skoul
be considered a work in progress.

The primary purpose of the TI3%Documentatioris to describe and analyze the scientific
literature that specifically supports the derivatif a TLV® and any associated

notations. Although thBocumentations not intended to be a comprehensive review of
the literature for a substance, it should desdhieekey literature studies that define the
range of exposure information and animal and huhgatth effects associated with a
substance. To facilitate an organized descripicthis literature, the TLY
DocumentatiorGuidelines are divided into appropriate sectimrgiescription and
analysis of the relevant studies. The review efliterature should not be just a
recitation of the findings and conclusions of indual reports, but also must provide
appropriate integrated analyses as to which styidyésmost appropriate for
consideration in derivations of the TEV When a study seems to suggest the bW

any of its notations should be different from thakected, the reason for discounting this
study should be provided.

Definitions

In order to write or update a TI®%Documentationthe most current definitions cited in
the TLVS® and BEI§ book must be used (i.e., TEMTWA, TLV®-STEL, TLV®-
Ceiling, Skin, SEN, etc.). The ACGfHTLV®-CS Committee periodically reviews,
clarifies, updates, and/or adds new definitions thast be considered in the development
of the TLV® Documentation

Responsibilities
Specific responsibilities for authors are descrilvethe TLV®-CS Operations Manual.

Procedures

Getting Started
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A TLV® Documentatioris assigned to an author by the specific PL&S

Committee (D&I, MISCO, HOC).

Conduct a literature search yourself or with theistance of ACGIf Staff or the
Assistant to the Chair. See Appendix B, the Litem@iSearch Process Guidelines, of
this document for recommended websites and proesdur

General Procedures

For each major heading and subheading, it is nogssary to describe all studies, but
only those regarded as reliable and relevant td'th&® recommendation (adequate
description of methodology, reported in peer-rew@dwterature, and evidence or
reproducibility).

The text of each section should present the studgegrded as most relevant and
reliable to derivation of the TLY¥first, followed by descriptions of studies deenoéd
lesser, but corroborative value. For studies tleatdbe differential or contradictory
findings, a brief rationale should be presentedafeighting the information of
greatest value to the T8/ valuation (e.g., appropriateness of route of swpe full
characterization of dose-response, adequacy ofegltsnof study design, adequacy of
description of study methodologies and results).etc

Keep summaries of papers cited concise.

If no studies are available for a major heading.(é@nimal Studies, Human Studies,
etc.) indicate this with the standard statement $Nalies available.”

If no data are available for a subheading (e.gal,@ermal, Chronic, etc.), do not
include the subheading in the outline.

Any comprehensive literature reviews relevant toagor heading should be
discussed first, before any subheadings. Informatiaeviews relevant to
subheading topics should be summarized there.

Bibliographic references in the body of thecumentatiorshould be presented as
follows: ...text. [Smith et al., 1999]. Do not uselics or bolding. Note, when the
document is published, the references within thaylms the document will be
alphabetized by ACGIFi Staff.

Use of unpublished information requires that thererstudy or communication be on
file at ACGIH® headquarters, and be available for public reldaseuested.
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TLV® Documentation Outline

Section

Comments / Common Boilerplate

Title
Provide formal chemical name in all capitals.

Subcommittee may decide on most common name for
document title.

CAS Number(s)
Provide CAS number(s) describing the substance.

Synonym:s
Provide listing of other chemical synonym(s) for this
substance.

Merck is a good reference for this. Also include
common trade names.

Chemical Formula

» Provide chemical equation.

» Provide chemical structure on separate line, if
appropriate.

Provided by ACGIH® Staff.

TLV ®—TWA

« List current TLV*—~TWA expressed in appropriate units.

« If particulate, describe appropriate form.

TLV ®-STEL
« List value in appropriate units.
« If no value assigned, do not list.

TLV®-C
* List value in appropriate units.
« If no value assigned, do not list.

Skin
If no “Skin” notation assigned, do not list.

Sensitizer (SEN)
If no “Sensitizer” notation assigned, do not list.

Carcinogenicity

List notation as Al, A2, A3, A4, or A5, with summary
definition.

« If no information, do not list cancer designation.
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Section

Comments / Common Boilerplate

TLV ® Recommendation

» Focus only on study(s) providing the rationale for
deriving the TLV® recommendation, including
notations. For example:

e human study(s).
« animal study(s) expressing most relevant route of
exposure, doses, and appropriate responses.

* Include the relevant bibliographic references (e.g.,
Smith, 1999). The results of these studies should not
be repeated in detail; provide only the key
conclusion(s) as they support the rationale for the TLV
recommendation.

 This section should have a clear explanation about
each of the following items: a description of the key
health effects, a discussion of why particle size fraction
was selected for the TLV® (for aerosols), and the
reasoning for the selection of a value. Adjustments do
not need to be quantified, but rather explained.
Notations and other relevant information should also
be described and explained.

« Identify appropriate notations and explain reasoning for
their selection.

. Carcmogemcny deS|gnat|on (see Appendix A in the
TLVs® and BEIs® book).

« SEN (see Annex D).

« Skin (see Definition in the TLVs® and BEIs® book).

« Refer to BEI®, if available for substance.

®

Look at the critical study for the basis. Has enough
been said about it? Is it clear to the reader? Look for
contradictions.

« How do you select the appropriate TLV®? — see the
description below this outline.

» Do not restate definition of a notation used.

* When assigning a cancer deS|gnat|on revisit the
definition in the TLVs® and BEIs® book and make
sure that back up evidence supports the rationale.

Some useful boilerplate language:

« ATLV®-TWA of __mg/m®, measured as inhalable
particulate matter (or IFV, or R, T) ,is
recommended for occupational exposure to

» Sufficient data were not available to recommend a
TLV®-STEL.

. ATLV®—CeiIing of is recommended to
minimize the acute irritation associated with
occupational exposure to

» Sufficient data were not available to recommend a
Skin notation.

« Sufficient data were not available to recommend a
SEN notation.

¢ Available data on sensitization from exposure to

warrants the addition of the SEN
(sensitizer) notation.

. is a substance for which Biological
Exposure Indices (BEIs®) have been
recommended (see BEI® Documentation for

).

TLV ® Basis

This section should briefly list the cr|t|cal health effects
that support derivation of the TLV®. This description will
be used to complete the “TLVrBasus Critical Effect(s)”
column in the TLVs® and BEIs® book.

See TLV® Basis Table — Annex B.

Each TLV®-CS Subcommittee will ensure that the
TLV® Basis is appropriate for each new or revised
TLV® Documentation. Consider the following rules of
thumb in selecting the appropriate TLV® Basis:

« Ifthere is no TLV® Basis, leave it blank. Do not
use “other”.

« If a TLV® Basis is not on the current list of TLV
Basis, contact ACGIH Staff.

« Use Cancer as a TLV® Basis only if it drives the
TLV® Basis. In this case, specify the type of
cancer. Use “cancer” without a type in rare
instances.

« The first TLV® Basis listing should be the primary
effect.

» If there is already a Skin or SEN notation, use care
in using as a TLV® basis, unless it's the primary
basis.

®

Chemical and Physical Properties
« Provide a brief text description of the chemical and
physical forms of the substance (e.qg., solid, liquid,

Log octanol/water partition coefficients (sometimes
called log K o/w) should be included, if available.
When there is more than one patrtition coefficient use
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Section

Comments / Common Boilerplate

color, composition, contaminants, decomposition
products, and known odor or taste properties).

» The text section is followed by a specific listing of
properties, some examples of which are provided
below. If some of the specific data are not available,
do not list the subheading.
¢ Molecular weight: XXX.XX
« Specific gravity: X.XXX at XX'C
¢ Melting point: (Centigrade)
¢ Boiling point: (Centigrade)

e Vapor pressure: Use torr and specify temperature
(Centigrade)

e Saturated Vapor concentration: (especially for
compounds which will have an IFV endnote)

 Flash point: (Centigrade)

* Flammable limits: lower and upper

« Autoignition temperature: (Centigrade)

* Solubility:

e Conversion factors at 25 and 760 torr: X ppm =
XX.X mg/m®, 1 mg/m® = X ppm

the middle of the range. The best reference is: Leo A;
Hansch C; Elkins D: Partition Coefficients and Their
Uses. Chem Rev 71(6):525-616 (1971).

A combination of the log K o/w and molecular weight
of the chemical can be used to (very roughly) estimate
skin permeability from an AQUEOUS solution. The
best reference is: Potts RO; Guy RH: Predicting Skin
Permeability. Pharm Res 9(5):663-669 (1992).

List odor threshold, if available. Useful references
include:

AIHA: Odor Thresholds for Chemicals with
Established Occupational Health Standards (1989).

Amoore JE; Hautala E: Odor as an Aid to Chemical
Safety: Odor Thresholds. J Appl Toxicol 3(6):272-90
(1983).

Ruth JH: Odor Thresholds and Irritation Levels of
Several Chemical Substances: A Review. Am Ind Hyg
Assoc J 47:3, A-142 (1986).

U.S. EPA: Reference Guide to Odor Thresholds for
Hazardous Air Pollutants Listed in the Clean Air Act
Amendments of 1990. U.S. Environmental Protection
Agency, Washington, D.C., EPA/600/R-92/047.
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Comments / Common Boilerplate

Major Sources of Exposure

Describe in text format where available-

* How the substance is produced (e.g., methods of
manufacture, by-product of...).

e Uses.

» Production volumes and estimated numbers of
workers exposed.

» Major routes of exposure associated with manufacture

and use (what forms are encountered during use,
e.g., vapor, dusts, aerosol, liquid, etc.).
» Particle size issues and characterizations, if relevant.

Resources

» Use EPA Section Interagency Testing Committee
for estimated number of employees exposed.
Include the date.

» TSCA database — check for production volumes.

» U.S. Geological Survey/Dept of Interior:
http://minerals.usgs.gov/minerals/pubs/commodity/

List tonnage and year, e.g., date from Department of

Commerce via internet.

Animal Studies

This major heading and its subheadings describe the
relevant in vivo and in vitro studies supporting
assessment and derivation of the TLV®-TWA.

Detailed descriptions of animal toxicology studies are
generally not required. However, if known, the
minimum information for each study should include:

« Species, sex, route and mode of administration
(inhalation, oral gavage, oral diet, dermal, etc.),
duration of dosing, specific doses tested, relevant
toxic effects, No-Observed-Effect Levels
(NOELSs/NOAELSs), Lowest-Observed-Effect Levels
(LOELSs/LO), and toxic responses at higher dose
levels.

¢ Mechanistic studies (e.g., animal model and
pharmacokinetic relevance) that provide
perspective for appropriate extrapolation of animal
findings to humans.

» Published expert reviews (IARC, WHO, U.S. EPA,
U.S. NIOSH, etc.) that offer analysis of human
relevance of animal studies.

Animal Studies:

Acute (less than 2 weeks duration)

| NHALATION

» As available, incorporate minimum information noted
above in the animal studies comments column.

» Describe LCsy value(s) or equivalent indicator(s) of
toxicity.

» Describe minimum lethal concentrations / doses
(LCy,, LCsp) and any reported clinical signs.

 If no lethality found, indicate full range of
concentrations, clinical observations, and NOEL and
effect-level concentrations.

» If relevant, include particle size characterization or
lack thereof.

DERMAL

Same as inhalation above. Include description of nature

of applied substance (neat, concentration of solutions

and vehicles, formulations, etc.)

» Describe systemic toxicity resulting from skin
absorption.

» Describe specific toxicity to skin (irritation, burns, etc.);

For LDsy and LCs studies, the results can usually be

summarized in a single sentence such as:

e The LCsqfor substance XXX ranged from 588 to
1004 mg/m?® in mice and rats with signs of
wheezing and coughing.
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Comments / Common Boilerplate

include assessment (classification) of toxic response
(non-irritant, type of irritant — corrosive).

» As available, incorporate minimum information noted
above.

» Describe LDsg, value(s) or equivalent indicator(s) of
toxicity.

» Describe minimum lethal doses (LD,,, LCsp) and any
reported clinical signs.

« If no lethality found, indicate full range of doses, clinical
observations, and NOEL and effect-level doses.

SENSITIZATION

Include species, doses, routes of administration, protocol
used, ancillary information (adjuvant used, etc.), end
results (dose-response; NOEL, ancillary skin irritation,
skin and/or respiratory sensitization.

OTHER STUDIES

As available, include minimum information noted above

for each of the relevant “other studies” described.

Examples of potentially relevant “other studies” include:

» Eye irritation.

» Respiratory irritation RDs studies (measures sensory
irritation).

Schaper M (1993): Development of a database for
sensory irritants and its use in establishing
occupational exposure limits. Am Ind Hyg Assoc J
54(9):488-544.

Animal Studies:

Subchronic (>2 weeks <8 months)
» Same information as acute studies.
» Organized by route of exposure.

« Subchronic studies are often the driver of the TLV®
Basis.

< Give the strain and #s of animals if more than one
similar study.

« Report studies low to high dose.

» Give LOEL/LOAEL, NOEL/NOAEL, if can.

e Summarize by kind of study, species, route, dose,
# applications, and results.

Animal Studies:

Chronic/Carcinogenicity (> 3 months_<animal

lifetime)

» Same information as above, organized by route of
exposure.

« If you include any carcinogenicity classification
determinations published by internationally recognized
review bodies, make sure that the date is cited (IARC,
U.S. NTP, U.S. EPA, MAK, etc.).

The 2-year bioassay is considered the “gold
standard.”
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Comments / Common Boilerplate

Animal Studies:

Genotoxicity

The results should be described briefly and may be
useful in the selection of the carcinogenicity category.
Therefore, the results of in vitro and in vivo studies
should be described very briefly.

Example:

Several genotoxicity studies have been reported but
were generally negative. Positive findings were noted
only in in vitro studies using the Ames test, forward
mutation assays, and xx only with metabolic
activation. Negative findings were found in other in
vitro studies and in vivo studies using the micronuclei
test in mice and chromosomal aberrations in rats.

Animal Studies:

Reproductive/Developmental Toxicity

This section should briefly describe adverse changes,
presenting reproductive studies first, followed by
developmental toxicity studies. The studies should also
be organized by route of exposure with relevant routes of
exposure, such as inhalation and skin, described first.

For most substances, this section does not drive the
TLV® Basis, but may be used as a modifier of the
TLV® Recommendation.
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Absorption, Distribution, Metabolism, and Excretion
(Toxicokinetics)

Describe the animal studies first followed by human
studies within each section.

Absorption information may be available for oral,
inhalation, and/or dermal exposures.

Distribution of the chemical or metabolites into blood
fluids and various tissues should be described.
Metabolism of the chemical in the liver or at the route
of entry should be described. Important metabolites
and their relative toxicity should be described, if
known.

Elimination of the chemical or metabolites via
exhalation, urine, or feces should be described (half-
lives or clearance values).

If a PB-PK or classical compartmental model is
available for the chemical it should be referenced.
Dose-response evaluations with relevance to the TLV®
should be included.

» Studies may address the amount of chemical
absorbed when the chemical is given orally and an
absorption fraction for inhalation. For dermal
absorption studies, the order of preference for
absorption information is 1) permeability coefficient
(kp), 2) flux, and 3) percentage of applied dose
absorbed.

« Distribution of the chemical should be described if
known, the octanol/water partition is important
information that helps understand distribution. Any
tissues that act as a “sink” for the chemical (such as
fat) could be identified.

* It may be important to identify types of metabolism
the chemical undergoes, i.e., P45 (With specific
isozyme if known) or glutathione conjugation. If
metabolism is significant, a diagram could be
useful. Relative toxicities of the parent and
metabolite may be important.

» Primary route of elimination should be identified,
e.g., exhalation, urine, or feces. Relative amounts
eliminated through each route may be important, if
known. Elimination half-lives may be useful.

» References to published compartmental or
physiologically based pharmacokinetic models (PB-
PK) should be cited if known. Details are not
necessary but number of compartments for
classical and general type of model for PB-PK
(stochastic, flow or diffusion limited) could be
described). The exposure route(s) that the models
have been validated for should also be described.

» Dose-response evaluations such as slope factors
(for cancer) or model-based extrapolations of
NOELs may be available.

Human Studies
Studies among occupationally exposed populations
should be given priority for detailed description.

The organization of the human studies and the order in
which they are presented will vary greatly between
substances based on the critical effects and the
amount of human data available.

If there are relatively few human studies it may be
appropriate to describe all in detail. However, if there
are many studies only the key studies for deciding the
TLV® or the notations should be described in detail.
Where there are many epidemiological studies, use the
boilerplate which states that many studies exist, but
only discuss those used in the derivation of the TLV®.
Cite available process-related occupational exposure
findings, even if dose-response is not available.

» Key studies are generally those which:

1. Evaluate health effects in relation to level of
exposure (i.e., assess dose-response)

2. In the absence of #1, provide some information
on the level of exposure

3. Cohort and case-control studies that contribute
to assigning the cancer notation

4. Studies of groups of people that evaluated
respiratory and skin sensitization

5. Studies that demonstrate systemic toxicity
following dermal exposure

* For key studies, include the following information:

1. Type of study (e.g., cross sectional, case control,
cohort, experimental, or other);

2. Study population (include location of study,
number of participants, and pertinent
demographic information);

3. Measurements of disease or death (e.g., death
certificates, physical examination, laboratory
analyses, guestionnaires, etc);

4. Measurements of exposure (e.g., laboratory

PAGE 37

TLV®-CS COMMITTEE OPERATIONS MANUAL




APPENDIX A

Section

Comments / Common Boilerplate

analyses, air measurements, questionnaires,
etc);

5. The analysis, if not obvious based on the
description of results

6. The results relevant to setting the TLV® or
assigning notations. Include the measure of
health effect (i.e., odds ratio, relative risk,
standardized mortality/morbidity ratio [SMR],
cross- shift change in physiologic measurement,
etc...) and the confidence intervals or p values.
Present the results for critical health effects
regardless of the statistical significance

7. Other potential causes of the health effect
considered (e.g., age, sex, smoking, and other
exposures present) and whether the results were
adjusted for these factors.

» Non-key studies are those that describe health
effects without any indication of level of exposure,
those that describe health effects that occur at
levels well above the proposed TLV®, those that
indirectly contribute to our understanding of the
critical effects. For non-key studies it is acceptable
to summarize the results of studies and to cite
reviews from the peer-reviewed literature or those
conducted by public agencies that are widely
available (i.e., ATSDR, IARC).

« If there are many human studies with similar
designs, make tables of the data where possible to
summarize the key information listed above.

TLV © Chronology

» The purpose of this section is to describe only the
historical and/or pending/actionable activities (dates)
associated with the TLV® Documentation. It is not
intended to describe the detailed history of actions
completed on the Documentation. ACGIH® Staff
completes this section. See example below:

» Because the author knows exactly where inserts have
been made, Staff would appreciate guidance in
identifying the new section(s) and reference(s) when
a Documentation is updated, but the TLV® remains
the same. This precludes a word-for-word proofing of
an updated Documentation against its original. The
“Comments/Common Boilerplate” column at right
provides examples.

19XX: Proposed: TLV®~TWA, XX ppm
19XX—present: TLV*—=TWA, XX ppm
20XX: Documentation revised. Describes current
Documentation revision efforts; use only when
Documentation is revised but TLV® is not
changed.
20XX: Proposed: TLV*~TWA, XX ppm, notation(s). If
necessary, describe published (NIC) Proposed

Example statements to insert in historical section of
TLV® Documentation when there are no changes to
the TLV® or Notations:

. (cite year of change): TLV Basis update to
Documentation (cite year), retaining
adopted TLV(s): and notation(s)...see section (cite
section), paragraph (cite paragraph
number)...cite additional sections/paragraphs as
appropriate).
= Example: 2004: TLV® Basis update to

Documentation 2001, retaining adopted TLV(s)®
and notation(s) — see Summary; Animal Studies;
and TLV® Recommendation.

. (cite year of change): Editorial clarification
made to Documentation (cite year),
retaining adopted TLV(S): and notations see
section (cite section), paragraph _____ (cite
paragraph number)...cite additional
sections/paragraphs as appropriate).

. (cite year of change): New information and
reference(s) added to Documentation (cite
year), retaining adopted TLV(s)® and notations; see
section (cite section) and new reference #
(cite reference numbers). Cite additional
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TLV® values and associated notations that have
not been adopted by ACGIH®.

sections/paragraphs/new references as
appropriate).
= Example: 2004: New information and
references added to Documentation 1996,
retaining adopted TLV(s)® and notation(s) — see
Animal Studies Acute, paragraphs two and four;
Animal Studies Chronic/Carcinogenicity,
paragraph one; Human Studies Cancer,
paragraphs one, two, and six; new Human
Studies Reproduction section; and new
references 14,23, and 31.
(cite year of change): New section(s) and
reference(s) added to Documentation (cite
year), retaining adopted TLV(s)® and notations; see
section (cite section) and new reference #
(cite reference numbers), cite additional
sections/paragraphs/new references as
appropriate.
(cite year of change): Comprehensive

revision of Documentation (cite year),

retaining adopted TLV(s)® and notations or

The TLV® Documentation has been updated and
revised to reflect new scientific data, but the TLV®
recommendation has not been changed.
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References
List in alphabetical order.

Unlike the reference style of the past, use a modified
MedLine style, e.g., all extraneous punctuation and
capitalization are eliminated in journal citations (e.g.,
article titles are treated as a sentence).

Journal Articles :
List all authors when there are four or less. If five or
more, list the first three, followed by “et al.”

Davies CN: Dust sampling and lung disease. Br J Ind
Med 9:120 (1952).

Deskin R; Bursain SJ; Edens FW: The effect of
chronic manganese administration on some
neurochemical and physiological variables in neonatal
rats. Gen Pharmacol 12:279-280 (1981).

Wagner WD; Fraser DA; Wright PG; et al.:
Experimental evaluation of the threshold limit of
cristobalite — calcined diatomaceous earth. Am Ind
Hyg Assoc J 29:211-221 (1968).

Online Citations:

U.S. National Library of Medicine: Substance name.
In: Hazardous Substances Data Bank. Toxicology
Data Network (TOXNET). Online at:
http://toxnet.nim.nih.gov/ Accessed: XX/XX/XX

U.S. Environmental Protection Agency: Integrated
Risk Information System (IRIS) Substance File:
Substance name. U.S. EPA, Washington, DC (1996).
Online at: http://www.epa.gov/iris/subst/0373.htm
Accessed: XX/Xx/Xx

U.S. National Toxicology Program: Substance name.
In: Testing Information and Study Results, Results
and Status. Online at: http://ntp-
server.niehs.nih.gov/main_pages/NTP_ALL STDY P
G.html

Accessed: Xx/xXx/xx

Federal Agency Publications:

U.S. National Toxicology Program: Toxicology and
Carcinogenesis Studies of Manganese (Il) Sulfate
Monohydrate (CAS No. 10034-96-5) in F344/N Rats
and B6C3F1 Mice (Feed Studies) Technical Report
No. 428. DHHS (NIH) Pub. No. 94-3159. NTP,
Research Triangle Park, NC (1993).

U.S. Agency for Toxic Substances and Disease
Registry, Toxicological Profile for Manganese
(Update). U.S. Department of Health and Human
Services, ATSDR, Atlanta, GA (September 2000).

With Author(s)

Anderson HA; Dally KA; Hanrahan LP; et al.: The
Epidemiology of Mobile Home Formaldehyde Vapor
Concentration and Residents' Health Status. Pub. No.
EPA-905/1-83-001. U.S. Environmental Protection
Agency, Washington, DC (1983).
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Books:
Sections/Chapters with Specific Author(s)

Beliles RP: The metals. In: Patty's Industrial Hygiene
and Toxicology, 4th ed., Vol. 2C, Toxicology, pp.
2106-124. Clayton GD; Clayton FE (Eds.). John
Wiley & Sons, New York (1994).

Matanoski GM: Risk of cancer associated with
occupational exposure in radiologists and other
radiation workers. In: Cancer Achievements,
Challenges, and Prospectives for the 1980s, Vol. 1,
pp. 241-254. J.H. Burchenal JH (Ed.). Grune and
Stratton, New York (1981).

With Editor(s) Only

Hathaway GJ; Proctor NH; Hughes JP (Eds.):
Substance name. In: Proctor and Hughes’ Chemical
Hazards of the Workplace, 4th ed. Van Nostrand
Reinhold, New York (1996).

Lide DR; Frederikse HPR (Eds.): Substance name. In:
Handbook of Chemistry and Physics, 77th ed. CRC
Press, Boca Raton, FL (1996).

Proceedings:

Andersen I: Formaldehyde in the indoor environment
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Section Comments / Common Boilerplate

(1991).

Industrial Health Foundation: Proceedings of a
Symposium on an Industry Approach to Chemical
Risk Assessment: Caprolactam and Related
Compounds as a Case Study. IHF, Arlington, VA
(1984).

CD-ROMs:

U.S. National Institute for Occupational Safety and
Health: Criteria for a Recommended Standard:
Occupational Exposure to Substance name. DHEW
(NIOSH) Pub. No. Fill in the number from original
reference; 19??. In: NIOSH Criteria Documents Plus
CD-ROM. DHHS (NIOSH) Pub. No. 97-106; NTIS
Pub. No. PB-502-082. National Technical Information
Service, Springfield, VA (1997).

Merck & Co., Inc.: Substance name. In: The Merck
Index, 12th edition on CD-ROM, Version 12:1. S
Budavari, M O’Neil, A Smith, et al., Eds. Chapman &
Hall, New York (1996).

Lewis Sr, RJ (Ed.): Hawley’'s Condensed Chemical
Dictionary, 13th ed. In: Comprehensive Chemical
Contaminants Series CD-ROM. Van Nostrand
Reinhold, New York (1997).

Selecting an Appropriate TLV ®©

1. Decide critical health effects — those that ocduhea lowest exposure levels and will
drive the TLV® number.

2. Decide which type of TLY (TWA, STEL, C) is warranted.
a. Review definitions to select the appropriate forfa @LV®.
b. Although the type of available data may affect,timsggeneral:
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Threshold Limit Value—Time-Weighted Average (TLV*—TWA): The TWA
concentration for a conventional 8-hour workday artD-hour workweek, to
which it is believed that nearly all workers mayrbpeatedly exposed, day after
day, for a working lifetime without adverse effe&tthough calculating the
average concentration for a workweek, rather thawrkday, may be appropriate
in some instances, ACGfttloes not offer guidance regarding such exposures.
Threshold Limit Value—Short-Term Exposure Limit (TL V®-STEL): A 15-
minute TWA exposure that should not be exceedadhyatime during a workday,
even if the 8-hour TWA is within the TL8TWA. The TLV°-STEL is the
concentration to which it is believed that workeas be exposed continuously for
a short period of time without suffering from Itation, 2) chronic or
irreversible tissue damage, 3) dose-rate-depertdeiateffects, or 4) narcosis of
sufficient degree to increase the likelihood ofidental injury, impaired self-
rescue or materially reduced work efficiency. Th&/f-STEL will not
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necessarily protect against these effects if thilg @&V “~TWA is exceeded. The
TLV®-STEL usually supplements the TEVTWA where there are recognized
acute effects from a substance whose toxic efegetprimarily of a chronic
nature; however, the TLR-STEL may be a separate, independent exposure
guideline.

= Threshold Limit Value—Ceiling (TLV ®—C): The concentration that should not
be exceeded during any part of the working expostinestantaneous
measurements are not available, sampling shoutdheéucted for the minimum
period of time sufficient to detect exposures atloove the ceiling value.

c. Some substances may fit into more than one category

d. In exceptional cases, other schemes may be chibstegrly described and supported
in theDocumentation

3. Decide the value of the TLVs

a. Develop a summary table of key studies and findasythey relate to the TI
From this information, select a point at whichppaars no adverse health effects are
likely to occur in nearly all workers.

b. Describe the relationship of recommended PLt¥ known human or animal toxicity
responses.

c. Describe how the TLY reflects uncertainties in the available datathéf uncertainty
in the available data is high, so state. Usindgzsional judgment, adjust the TEV
to reflect an appropriate degree of conservatism.

d. When animal data are the primary source, unceytamsiderations include:

» The quality of the studies
* Available exposure information
* Use language that avoids referring to these adprssras “factors”.
« The TLV® number should have only one significant figurdess your data are
very precise.
» If route-to-route conversion factors are used,X@i@t/transparent.
» See Annex C for conversion guides.
4. Consider whether the substance may occur or beaedan the form of an aerosol.

a. If so, it may be necessary to develop a fifgr an aerosol form in addition to the

vapor form.
« It may be necessary to determine separate flfvisthese two forms.
« If the TLV® number is the same for both forms, then a desimmaf both vapor
and aerosol must be made.

b. If the TLV® may refer to an aerosol, one of the three PSSETdasignations must
be selected. In general, the following relationskiib determine which one:

In which part of the respiratory system can deposibn or PSS
absorption lead to health effects?
Throughout respiratory system Inhalable
Lung airways and gas exchange Thoracic
Gas exchange areas Respirable
c. Exposure data that include particle size distringimay be useful in helping identify
the PSS.
5. Identify appropriate notations and explain reasgtiar their selection
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a. Carcinogenicity designation (see Appendix A in Th&/s® and BEIS book)
b. SEN (see Definition ifLVs® and BEIS book)
C. Skin (see Definition iTLVs® and BEIS book)
6. Author should insert the boilerplate language il arhen particular TLY forms are not

recommended or certain notations are not assigA€GIH® Staff will insert, if missing.
See TL\? DocumentatiorOutline above for recommended boilerplate.
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TLV® Documentation Template

This Documentation is in DRAFT format, and its content is subject fo change. We are providing it as
such because we believe it is important to provide access as early as practical to the data and
technical information cited herein which are the basis for the proposed TLV(s)®, BEI(s)®, and related
notations.

ACGIH® © 20xx DRAFT — DO NOT CITE OR QUOTE

Chemical name — page 1

(Note: Header should be on every page.)

CHEMICAL NAME

CAS number:
Synonyms:

Molecular formula:
Chemical structure:

TLVE-TWA,

TLV®-STEL,

TLV®—Ceiling,

Skin

Sensitizer (SEN)
Carcinogenicity Classification

TLV ® Recommendation

A TLV®=TWA® of XX mg/m°, measured as inhalable particulate matter (or IFV, or R, T), is
recommended for occupational exposure to XXXX.

If there is a BEI® state: XXXX is a substance for which Biological Exposure Indices (BEIs®) have been
recommended (see BEI® Documentation for XXXX).

If there are no other notations recommended state: Sufficient data were not available to recommend a
TLV®-STEL. Sufficient data were not available to recommend a Skin or SEN notation.

TLV ® Basis
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Chemical and Physical Properties

Molecular weight:

Specific gravity:

Melting point: °C

Boiling point: °C

Vapor pressure: °C

Saturated vapor concentration:
Flash point: °C

Flammable limits:

Autoignition temperature: °C
Solubility:

Octanol/water partition coefficients:
Conversion factors at 25° C and 760 torr:

Major Sources of Occupational Exposure

Animal Studies

Acute/Subacute

ORAL

DERMAL

I NHALATION

SENSITIZATION

OTHER STUDIES

Subchronic

Chronic/Carcinogenicity

Genotoxicity

Reproductive/Developmental Toxicity
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Absorption, Distribution, Metabolism, and Excretion

Human Studies

TLV © Chronology

References
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TLV® Basis Table

Terms used as the T[®Basis with abbreviations (last updated Octobe®620

Group Effect Name Abbreviation (if
necessary)
Bladder cancer Bladder cancer
Cancer Cancer
Kidney cancer Kidney cancer
Larynx cancer Larynx cancer
Leukemia Leukemia
Liver cancer Liver cancer
Cancer Lung cancer Lung cancer

Mesothelioma
Nasal cancer
Prostate cancer
Sino-nasal cancer

Mesothelioma
Nasal cancer
Prostate cancer
Sino-nasal cancer

Entire Human Body

Skin cancer Skin cancer
Testicular cancer Testicular cancer
Upper respiratory tract cancer URT cancer
Body weight effects Body weight
Cytochrome oxidase inhibition Cyto oxid inhib
Fatigue Fatigue

Malaise Malaise

Metabolic acidosis
Muscular stimulation

Metabolic acid
Muscular stim

Nausea Nausea
Simple asphyxia Asphyxia
Stimulation of basal metabolism Basal metab
Anosmia Anosmia
Halitosis Halitosis
Upper Respiratory Tract Larynx metaplasia Larynx metaplasia
Upper respiratory tract inflammation URT inflam
Upper respiratory tract irritation URT irr
Asthma Asthma
Berylliosis Berylliosis
Beryllium sensitization Beryllium sens
Bronchitis Bronchitis

Lower Respiratory Tract

Bronchopneumonia

Lower respiratory tract irritation
Lung damage

Metal fume fever
Pneumoconiosis

Bronchopneumonia
LRT irr

Lung dam

Metal fume fever
Pneumoconiosis

Pulmonary edema Pulm edema
Pulmonary emphysema Pulm emphysema
Pulmonary fibrosis Pulm fibrosis
Respiratory sensitization Resp sens
Pulmonary function Pulm func
Pneumonitis Pneumonitis
Autonomic Nervous System Autonomic nervous system impairment ANS impair

Cholinesterase inhibition

Cholinesterase inhib

Central Nervous System

Auditory nerve impairment

Audit nerve impair
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Group Effect Name Abbreviation (if
necessary)
Central nervous system convulsion CNS convul
Central nervous system impairment CNS impair

Cochlear impairment
Cognitive decrements
Dizziness

Headache
Neurotoxicity

Ocular nerve damage
Vestibular impairment
Visual impairment

Cochlear impair
Cognitive decrement
Dizziness

Headache
Neurotoxicity

Ocular nerve dam
Vestibular impair
Visual impair

Peripheral Nervous System Peripheral nervous system impairment PNS impair
Peripheral neuropathy Periph neuropathy
. . Gastrointestinal damage Gl dam
Gastrointestinal System Gastrointestinal irritation Glirr
Cardiac sensitization Card sens
Cardiac System Cardiac system impairment Card impair
Myocardial effect Myocard

Vascular System

Vascular system impairment
Vasoconstriction

Vasc sys impair
Vasoconstriction

Vasodilation Vasodilation
Anemia Anemia
Carboxyhemoglobinemia COHb-emia
Coagulation problems Coagulation
Hematologic effects Hematologic
Hemolysis Hemolysis
Hemosiderosis Hemosiderosis
Hematopoietic System Hypoxia/Cyanosis Hypoxia/Cyanosis

Increased platelet count
Inhibition of heme synthesis
Leucopenia
Methemoglobinemia
Nitrosylhemoglobin formation
Porphyrin effects

Incr platelets
Inhib heme synth
Leucopenia
MeHb-emia
Nitrosyl-Hb form
Porphyrin

Immune System

Immune system impairment

Immun impair

Female reproductive system damage
(excluding teratogenic effects and
embryonic and fetal damage)

Female repro

Reproductive System Male reproductive system damage Male repro
Pregnancy loss Pregnancy loss
Reproductive effects Repro
Testicular damage Testicular dam
Cataract Cataract
Corneal necrosis Corneal necrosis

Eye Eye damage Eye dam
Eye irritation Eye irr
Eye photosensitization Eye photosen
Alopecia Alopecia
Argyria Argyria

Skin Chloracn_e Chloracn_e
Dermatitis Dermatitis
Skin damage Skin dam
Skin irritation Skin irr
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Group Effect Name Abbreviation (if
necessary)

Skin photosensitization Skin photosen
Skin sensitization Skin sens

Teeth Dental erosion Dental erosion
Dental fluorosis Dental fluorosis
Bone damage Bone dam

Bones . .
Fluorosis Fluorosis

Thyroid Thyroid effect Thyroid

. Hepatic necrosis Hepatic necrosis

Liver - .
Liver damage Liver dam

Spleen Spleen damage Spleen dam
Bladder irritation Bladder irr
Glomerular damage Glomerular dam

Kidney/Urinary tract Kidney damage Kidney dam
Kidney irritation Kidney irr
Tubular damage Tubular dam
Embryo/fetal damage Embryo/fetal dam

Embryo or fetus ; .
Teratogenic effect Teratogenic

Genetic effects Mutagenic effect Mutagenic

Alphabetical Listing

Alopecia

Anemia

Anosmia

Argyria

Asthma

Auditory nerve impairment

Autonomic nervous system impairment

Berylliosis

Beryllium sensitization

Bladder cancer

Bladder irritation

Body weight effects

Bone damage

Bronchitis

Bronchopneumonia

Cancer

Carboxyhemoglobinemia

Cardiac sensitization

Cardiac system impairment

Cataract

Central nervous system convulsion

Central nervous system impairment

Chloracne

Cholinesterase inhibition

Coagulation problems

Cochlear impairment

Cognitive decrements

Corneal necrosis

Cytochrome oxidase inhibition
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Dental erosion

Dental fluorosis

Dermatitis

Dizziness

Embryo/fetal damage

Eye damage

Eye irritation

Eye photosensitization

Fatigue

Female reproductive system damage
(excluding teratogenic effects and
embryonic and fetal damage)

Fluorosis

Gastrointestinal damage

Gastrointestinal irritation

Glomerular damage

Halitosis

Headache

Hematologic effects

Hemolysis

Hemosiderosis

Hepatic necrosis

Hypoxia/Cyanosis

Immune system impairment

Increased platelet count

Inflammation

Inhibition of heme synthesis

Kidney cancer

Kidney damage

Kidney irritation

Larynx cancer

Larynx metaplasia

Leucopenia

Leukemia

Liver cancer

Liver damage

Lower respiratory tract irritation

Lung cancer

Lung damage

Malaise

Male reproductive system damage

Mesothelioma

Metabolic acidosis

Metal fume fever

Methemoglobinemia

Muscular stimulation

Mutagenic effect

Myocardial effect

Nasal cancer

Nausea

Neurotoxicity

Nitrosylhnemoglobin formation

Ocular nerve damage
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Peripheral neuropathy

Peripheral nervous system impairment

Pneumoconiosis

Pneumonitis

Porphyrin effects

Pregnancy loss

Prostate cancer

Pulmonary edema

Pulmonary emphysema

Pulmonary fibrosis

Pulmonary function

Reproductive effects

Respiratory sensitization

Simple asphyxia

Sino-nasal cancer

Skin cancer

Skin damage

Skin irritation

Skin photosensitization

Skin sensitization

Spleen damage

Stimulation of basal metabolism

Teratogenic effect

Testicular cancer

Testicular damage

Thyroid effect

Tubular damage

Upper respiratory tract cancer

Upper respiratory tract inflammation

Upper respiratory tract irritation

Vascular system impairment

Vasoconstriction

Vasodilation

Vestibular impairment

Visual impairment
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All calculations are for the author’s use only am@uld not be included in ti@cumentation

ACGIH® TLV®-CS COMMITTEE: GUIDE #1
CONVERSION FROM ANIMAL DIETARY PPM TO ANIMAL MG/KG/ DAY

Assuming that aietcontains 25 ppm of a particular chemical substé8&): this is
equivalent to 25 mg per 1 kg diet (or ingestior26fmg per 1 kg diet)

Mouse: body weight is approximately 30 g; mouse consur@ésg diet per day
Rat: body weight is approximately 350 g; rat consumésg 2liet per day
Dog: body weight is approximately 10 kg; dog consum&®-§ diet per day
Monkey: body weight is approximately 3.5 kg; monkey conssiri®0 g diet per day

General Equation
Concentration of chemical substance in diet x Aniadimliet consumed per day

Body weight
Units
ma/kgx kg/day or mg/kg/day
kg

Examples:
Mouse [25 mg CS / 1 kg dietk 0.002 kg diet/day 2.0 mg/kg/day

0.025 kg body weight
Rat [25 mg CS /1 kg dietf 0.02 kg diet/day 1.5 mg/kg/day

0.333 kg body weight
Dog [25 mg CS /1 kg dietk 0.3 kg diet/day ~ 0.75 mg/kg/day

10 kg body weight

Monkey [25 mg CS /1 kg dietk 0.1 kg diet/day  0.70 mg/kg/day

3.5 body weight

Some Convenient Rules of Thumb:

Mouse or Rat: use dietary concentration of CSoim and divide by 10.
Dog or Monkey: use dietary concentration of Cepm and divide by 40.
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ACGIH® TLV®-CS COMMITTEE: GUIDE #2
CONVERSION FROM ANIMAL DIETARY PPM TO ANIMAL
INHALATION EXPOSURE

Assuming that a dietontains 5.0 ppm of a particular chemical subst§6&): this is
equivalent to 5.0 mg per 1 kg diet (or ingestiob&f mg per 1 kg diet)

SCALING FACTORS:

Respiratory Tidal Food
Species Size* (gms) Rate Volume Consumption**

(breaths/min) | (mL/breath) (gms)
Humar 70,00( 12-17 75C-100C 70C
Dog 10,00( 20 20C 17%
Monkey 3,00( 40 21 75
Guinea Pi 50C 90 2 20
Rat 35C 16C 14 15
Mouse 30 18C 0.28 3

*Size: Chapter 22, Inhalation Toxicology by G.L.nfeedy and RValentine,
In: Principles and Methods of Toxicology, Third Eolh, Raven Press Ltd., NY
(1994), A.W. Hayes (Editor)

**Fogod Consumption (grams): 0.234M°?where M in grams (Calder, 1996)

Step 1: How much of the CS is ingested by the aniheach day (assume rat)?
Concentration of chemical substance in diétmount of diet consumed per day
Units: mg/kgx kg/day = mg/day
Example: Rat [5.0 mg CS / 1 kg dief 0.015 kg diet/day = 0.075 mg/day

Step 2: How much air does the animal breathe duringhe exposure (day)?
Respiratory Rate Tidal Volumex Length of Exposure
Units: br/min x mL/br x min = mL (or can convert to nt)
Example: (assume rat exposure for 6 hrs, = 360 min)
Rat 160 br/mirk 1.4 mL/brx 360 min= 80,640 mL (~80 L) = 0.08%imhaled air
Step 3: What is the "equivalent" airborne concentrdion of this CS?
0.075 mg/0.08 rh= 0.94 mg/m

Thus, the rat that eats a diet with 5.0 ppm of gp€Slay receives the same "dose"
as the rat that inhales 0.94 md/af the CS over a 6-hour exposure period.
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ACGIH® TLV®-CS COMMITTEE: GUIDE #3
CONVERSION FROM ANIMAL DIETARY PPM TO MAN INHALATIO N
EXPOSURE

Assuming that a dietontains 5.0 ppm of a particular chemical subst§6&): this is
equivalent to 5.0 mg per 1 kg diet (or ingestiob&f mg per 1 kg diet)

SCALING FACTORS:

Respiratory Tidal Food
Species Size* (gms) Rate Volume Consumption**

(breaths/min) | (mL/breath) (gms)
Humar 70,00( 12-17 75C-100C 70C
Dog 10,00( 20 20C 17%
Monkey 3,00( 40 21 75
Guinea Pi 50C 90 2 20
Rat 35C 16C 14 15
Mouse 30 18C 0.28 3

*Size: Chapter 22, Inhalation Toxicology by G.L.nfeedy and R. Valentine,
In: Principles and Methods of Toxicology, Third Eolh, Raven Press Ltd., NY
(1994), A.W. Hayes (Editor)

**Fogod Consumption (grams): 0.234M°?where M in grams (Calder, 1996)

Step 1: How much of the CS is ingested by the aniheach day (assume rat)?
Concentration of chemical substance in diétmount of diet consumed per day
Units: mg/kgx kg/day = mg (each day)
Example: Rat [5.0 mg CS /1 kg dief 0.015 kg diet/day = 0.075 mg (each day)

Step 2: On the basis of body weight, how much of ¢hCS is ingested by the rat each day?
Mass of CS ingested by rat (from Step 1) — Bodygiveof rat
Units: mg + kg = mg/kg (each day)
Example: Rat 0.075 mg + 0.35 kg = 0.21 mg/kg (each day)
Step 3: If a man receives the same dose of the CSthe rat (i.e., equivalent mg/kg basis),
how much of the CS would a man ingest (each day)?
[Mass of CS per Mass of Rat (from Step 2){lass of Man
Units: mg/kgx kg = mg (each day)
Example: Man 0.21 mg/kge 70 kg = 15 mg (each day)
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Step 4: What is the "equivalent” airborne concentraion of this CS in man?
15 mg/10 M= 1.5 mg/ni

Thus, the man who inhales 1.5 md/of the CS over an 8-hour workshift (inhales ~10
m°) receives the same "dose" as the rat that edés with 5.0 ppm of a CS each day.
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Sensitization
(Note: See the glossary starting on page 13 famiteriogy definitions.)

Introduction

This document is intended to provide guidance tb@s on assigning "SEN" notations.
Dermal and respiratory sensitization are compleictidogical endpoints and evaluation
of the myriad of potential human and animal studgigns and diversity of available data
requires significant professional judgment. Iniddd to the background information
provided in theTLVs® and BEIS book, sections are included to summarize the tfpe
sensitization data that may be available and hogetermine if a SEN notation is
appropriate. The purpose of the SEN notation lEgblight the potential for
sensitization in the hope that "flagging” this hatzaill result in greater worker
protection. As such, the criteria are designedéatify chemical substances that
represent a real sensitization risk in the workgplad strength-of-evidence approach is
recommended that emphasizes the use of human eeideut animal data are also
considered. Information is also provided to hetidguish situations that do not warrant
a SEN notation. Examples are given to illustratemvand when not to use the SEN
notation. Finally, a grid is provided to assistigtermining if a SEN notation should be
used along with the preferred standard terminotogye used in thBocumentation A
reference section is included with key papers andeljnes on dermal and respiratory
sensitization.

Definition

The designation, “SEN”, in the “Notations” colunmtheTLVs® and BEIS book refers
to the potential for an agent to produce sensitinats confirmed by human or animal
data. The SEN notation does not imply that sezaditin is the critical effect on which
the TLV® is based, nor does it imply that this effect is $ble basis for that agent's
TLV®. If sensitization data exist, they are carefatiysidered when recommending the
TLV® for the agent. TLVthat are based upon sensitization are meant tegiro
workers from induction of this effect. These T[®/are not intended to protect those
workers who have already become sensitized.

In the workplace, respiratory, dermal, or conjualdtexposures to sensitizing agents may
occur. Similarly, sensitizers may evoke respiratdgrmal, or conjunctival reactions.

The notation does not distinguish between sensiizénvolving any of these tissues.

The absence of a SEN notation does not signifytbeaagent lacks the ability to produce
sensitization but may reflect the paucity or indasiveness of scientific evidence.

Sensitization often occurs via an immunologic megra and should not to be confused

with hyperreactivity, susceptibility, or sensitiyit Initially, there may be little or no
response to a sensitizing agent. However, afparson is sensitized, subsequent
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exposure may cause intense responses, even axpomswge concentrations (well below
the TLV®). These reactions may be life-threatening and haayg an immediate or
delayed onset. Workers who have become sensitizagbarticular agent may also
exhibit cross-reactivity to other agents that hsimalar chemical structures. A reduction
in exposure to the sensitizer and its structuralays generally reduces the frequency or
severity of reactions among sensitized individuder some sensitized individuals,
complete avoidance of exposure to the sensitizéisamctural analogs provides the only
means to prevent the specific immune response.

Agents that are potent sensitizers present spe@lems in the workplace. Respiratory,
dermal, and conjunctival exposures should be saamifly reduced or eliminated through
process control measures and personal protectivipragnt. Education and training
(e.g., review of potential health effects, safedfiaug procedures, emergency
information) are also necessary for those who watk known sensitizing agents.

Respiratory Sensitization

It is thought that most respiratory sensitizatioouwrs via an immunologic mechanism
that involves an IgE (Type |, Immediate-onset reejtresponse. For this reason, a
respiratory sensitization study may evaluate Igtbady levels or responses to the
specific substance. However, it is now clear thate are multiple non-IgE immunologic
responses that may mediate human respiratory atisih. Respiratory sensitization
may occur as a result of a single inhalation expndaut more often occurs after repeated
exposure. It may also occur following dermal cohtBronchoconstriction may be
evoked in workers or animals that have become seedi If severe enough to impede
gas exchange this creates a potentially life-tler@ag situation.

In workers, respiratory sensitization may be assksg& various approaches such as:
controlled exposure to the suspected sensitizéigér) in a chamber, determination of
specific antibodies (e.g., IgE by blood tests on $&sting), measurement of pulmonary
function (e.g., FEY, FVC) in the workplace, and assessment of aineagtvity (e.g.,
methacholine challenges). Workers who have bea@nsitized to a chemical substance
(CS) may also react to other chemicals with singl@mical characteristics. A sensitized
individual who continues to experience respiratdifficulties while performing his/her
workplace duties may need to consider a changesitipn.

Dogs, guinea pigs, monkeys, rabbits, rats, and hmwe been used to study respiratory
sensitizers. In such studies, the animals are expose or more times in an attempt to
induce sensitization. Subsequently, the anim&sexsexposed (“challenged”) to the
same CS or a related conjugate. The protocolthése studies vary greatly, with respect
to routes of exposure that are employed, conceémisabf CS that are used for
sensitization versus challenge periods, and leofgxposure. For example, a group of
rats may be injected intraperitoneally (IP) wit@& in an attempt to produce
sensitization and later challenged via inhalatidhese animal models for respiratory
sensitization are considered experimental and hatbeen fully validated to predict
human sensitization.

PAGE 58 TLV®-CS COMMITTEE OPERATIONS MANUAL



APPENDIX A:
Annex D

Dermal Sensitization

Two areas of evidence are sufficient alone to sttppdesignation of SEN notation.
Human evidence, as described in the following secis the primary and strongest
criteria. Animal evidence alone can also suppaksignation of SEN notation, provided
it meets the criteria described in the applicableisn below.

Evidence in humans that the agent can induce s&tgh by skin contact in a
substantial number of people in occupational sgitia the primary criterion in assigning
this notation. The following information sourcesutd be considered either alone or in
combination to base a conclusion that an agentpr@ajuce skin sensitization in the
workplace: positive human repeat insult patcrstgsasitive controlled experimental
human exposure studies, well-documented case segioallergic contact dermatitis in
more than one person that are reported from maire @he clinic or investigator, or
epidemiological studies showing allergic contaghuiitis caused by the substance.
Situations in which a high proportion of those esgxb exhibit characteristic symptoms
are to be looked at with special concern, evendafiumber of cases is small.

The following information may be considered as suppe in nature, but should not be
the sole basis for a notation: isolated episodedlefgic contact dermatitis,
epidemiological studies with inconclusive findingsg., where chance, bias or
confounding are likely to have resulted in a cosn of sensitization), or a chemical
with a structure related to that of known dermbdrgens.

In the case of weak responses in human diagnaatioh pesting, results will be
interpreted in conjunction with reported clinicaddings and history. Where data
indicate that sensitization involves UV irradiatigheDocumentatiorshould highlight
the potential for photoallergenicity.

Among the animal tests that may be considereddjuwant and nonadjuvant methods.
When an adjuvant type test method, such as theguyiig maximization test
(Magnusson and Kligman, 1969) is used, a respoins8086 is considered positive. For
a non-adjuvant test method, such as the Buehle(Bashler, 1965), a responsexif5%

is considered positive. Positive results (i.estig@ulation index3) in the murine local
lymph node assay (LLNA) may also be used as eveleha dermal sensitization hazard
(Kimberet al, 1989, 1991; Geberiakt al, 1999).

The level of validation for individual predictiveimnal test methods varies. The
Reference section includes information on validatighich should be considered in the
interpretation of data. It is important to ndtattless potent allergens may yield false
negative results in animal testing and sensitingbiotential may not be discovered until a
large enough human population has been exposeerefbine, negative results in animal
models cannot be interpreted as definitive prod akgative sensitization potential in
humans.
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The following information may be considered as suppe in nature, but should not be
the sole basis for a notation: borderline data femeeptable animal studies, data from
non-standard methods, positive results in the measswelling test (MEST) (Gaat al,
1986), or a chemical structure related to thatmfin dermal allergens.

In Vitro or (Q)SAR Studies

There is an important need for test methods timtlkaidentify dermal and respiratory
sensitizers and evaluate their relative potenaymérecent studies have proposed
alternative approaches to sensitization testinguding the design of in vitro test
methods and the development of quantitative straeativity relationships (QSAR)
(i.e., “computational toxicology” methods).

Several cell lines that have been used for in ‘@sbing include: keratinocyte cells,
dendritic cells, and human histiocytic lymphomaseRlthough in vitro assays are not a
replacement for animal studies at this time, thay tme useful for the initial screening of
chemicals and for some mechanistic studies.

When human or animal sensitization data are lackinga good practice to examine the
structure of a chemical substance and to compavighitother recognized sensitizers. The
structure of a chemical substance may provide im&ion regarding its ability to
covalently derivatize a larger molecule such asoéem and certain functionalities (e.g.,
RNCO, (RCO)O) may suggest that a CS is capable of producingjtszation.

Other Considerations

Due to the fact that some available studies daaontorm to standard protocols and
results are often equivocal, a significant amodmrofessional judgment is required to
properly assign a SEN notation. In some casey,asmall number of subjects or test
animals show positive evidence of a sensitizatesponse. Generally, the SEN notation
should not be applied if the number of respondeesaot lead to the classification of an
agent as a sensitizer for labeling purposes. Howée series of different animal tests
show evidence of sensitization but not sufficienkabel the agent as such, combined
with some evidence of sensitization in humans,llectove assessment of the available
data may still support use of a SEN notation.

Tests involving subjective measures of responsg, (&ting the level of redness) can be
confounded by non-specific irritant response ifshelies are not performed properly or
do not use adequate controls. The overall weiffletvmlence and quality of the available
dataset must be taken into account when decidiagEN notation is appropriate.

The SEN notation is reserved for agents that heag evidence of the potential to cause
respiratory or dermal sensitization. Respiratorgdrgensitivity is an immediate Type |,
IgE-mediated immune response involving B-lymphosyi@ermal sensitization leading
to allergic contact dermatitis is usually a cellei@ded Type IV sensitization response
that involves T-lymphocytes. Dermatitis and otblen lesions that do not involve a
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Type IV cell-mediated immune mechanism are notigefit, on their own, to merit a
SEN notation. There are other forms of T-cell metlssensitization reactions (e.g.,
beryllium sensitization). The SEN notation is mdénded to include agents that cause
non-specific (i.e., non-immune related) airway hypactivity as in reactive airway
dysfunction syndrome (RADS). This medical condhtaan result following brief
exposures to highly irritating or corrosive substsand does not involve a specific
immune response.

The SEN notation is not used to indicate agentspiaauce systemic effects other than
sensitization in a subset of the worker populati@t may be considered “sensitive” or
“susceptible” individuals. This is addressed bgsidering inter-individual variability
when setting the TLY.

Grid
Human —
Animal | + +? -? - No info
+ A B C D E
+? F G H I J
-? K L M N O
- P Q R S T
No info U \ w X Y

Standard terminology to use in the Documentation

A B F G

A sensitizer notation is assigned based upon Ihatheported sensitization in humans
and positive response in animals.

Rationale Despite possible uncertainties regarding an anomauman study, there is
general agreement between the two; the results poihe same direction (i.e., positive).
Thus, such CS should be “flagged” as sensitizers.

C,D,E

A sensitizer notation is assigned based upon thgiyp®response in animals alone.
Rationale For these CS, the animal studies were well-cotedluiand yielded positive
results. Human data are either missing or areiderexd negative or possibly negative.
In this instance, such CS should be “flagged” asisizers to protect workers.

K,P,U

A sensitizer notation is assigned based upon fherted sensitization in humans alone.
Rationale For these CS, the human reports are well-docuedesntd the results are
positive. Animal data are either missing or aresidered negative or possibly negative.
In this instance, such CS should be “flagged” asisers since the data directly pertain
to human exposures and no extrapolation is needed.

H L Q
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A sensitizer notation is not proposed at this tbrased upon weak or equivocal responses
in human and/or animals.

Rationale For these CS, there are questions surroundinguhran reports and/or animal
studies. In some cases, the data are confliotiith,human data pointing in one

direction and animal data pointing in the oppoditection. In this instance, it is
inappropriate to “flag” such CS as sensitizers.

M,N,R, S

A sensitizer notation is not proposed based upertaitk of sensitization in humans and
negative responses in animals.

Rationale Despite possible uncertainties regarding an anomauman study, there is
general agreement between the two; the results poihe same direction (i.e., negative).
In this instance, it is clearly inappropriate ttaff’ such CS as sensitizers.

J,O, T,V,W, X, Y

A sensitizer notation is not proposed based upaddquate data in humans and/or
animals.

Rationale For these CS, there are many questions surrogiidenhuman reports and
animal studies. Data are missing. In this instaitée clearly inappropriate to “flag”
such CS as sensitizers.

Examples of sensitizers

Respiratory*

An example of a chemical that should clearly ha®Eal notation because of its
potential to cause respiratory sensitization ist@ldene diisocyanate (2,4-TDI). In the
scientific literature, there are numerous repoffE@-induced occupational asthma

(OA) among exposed workers. These reports hawedad TDI exposure data and other
information such as specific challenge tests, adijttiters, FEY measurements, and
methacholine challenges. Human data are suppoytsahlar, positive responses
obtained in animals (e.g., guinea pigs, rats).

Tetryl is a compound for which possible respirateepsitization was reported in 1950
and 1952. However, the evidence was insufficierassign a SEN notation. Some
workers experienced itchy eyes, sore throats, hlessls, and coughing bouts, some of
which were “troublesome at night”. This chemiaalbstance is also highly irritating,
causing yellow discoloration of the skin and haihe descriptions are more consistent
with irritation of the respiratory tract, rathemtihrespiratory sensitization. No animal
sensitization data were available.

*Note that possible dermal effects and dermal semasion of the chemicals in these two
examples, TDI and Tetryl, were not considered K&ee below for dermal sensitization
examples and further discussion).

Dermal
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An example of a chemical that should clearly ha®Eal notation because of its

potential to cause skin sensitization is p-phergdiggimine. p-Phenylenediamine is a
potent skin sensitizer in guinea pigs with conaardans of 0.001 to 10% causing positive
responses in 56 to 100% of the animals. In hundiagnostic patch testing showed
positive reactions in 1.1 to 84.5% of patients wiad been previously exposed. There are
also case reports of “allergic asthma” in p-phengtiamine exposed workers and
evidence that small quantities of p-phenylenedi@nsiould cause asthma after three
months to 10 years of exposure.

Picric acid is a compound that has some evidensg&infsensitization in workers but the
evidence was insufficient to assign a SEN notatiOne study published in 1944
reported that skin contact with the dry powdericfip acid and ammonium picrate
powder during the manufacture of explosives cassasitization dermatitis”. In this
case report, edema, papules, vesicles and desqaamate observed on the face around
the mouth and nose. These compounds were alsty lmigtating, causing yellow
discoloration of the skin and strange visual effdce., yellow-tinted vision). No animal
sensitization data were available.
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Glossary

Adjuvant

Atopy

Buehler test

Freund’'s adjuvant
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This is a substance that increases the antigenic
response of a concomitantly administered substance
by modulating the immune system.

This is a genetic predisposition toward the
development of immediate (Type I) hypersensitivity
reactions against common environmental antigens.
Hay fever and asthma are two of the most commonly
inherited allergies; contact dermatitis and
gastrointestinal reactions are inherited less featjy.

Test animals are initially exposed to the tesssartice
by topical application under occlusive patch
conditions (induction exposure). Following a rest
period of 10-14 days, during which an immune
response may develop, the animals are exposed to a
“challenge” dose to determine if the test populatio
reacts in a hypersensitive manner. The extent and
degree of skin reaction to the challenge exposure i
the test population is compared with that of the
control population, which did not receive the
induction exposure.

This is a mixture of killed microorganisms, usyall
mycobacteria, in an oil and water emulsion that
induces antibody formation. Because oil retards
absorption of the mixture, the antibody response is
much greater than if the killed microorganisms were
administered alone. Freund’s adjuvant is wideldus
in predictive animal studies for dermal sensitizati
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Guinea pig maximization

Local Lymph Node Assay

Mouse Ear Swelling Test

Photoallergy

Respiratory hypersensitivity

Skin sensitization
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This test is similar to the Buehler test, with the
exception that animals are initially exposed tottst
substance in addition to Freund’s adjuvant by
intradermal injection. Topical application is uded
the “challenge” dose.

This test is based on the fact that topical expotu
contact allergens causes lymphocyte proliferation i
the lymph nodes draining the site of applicatién.
chemical is regarded as a sensitizer in the LLN& if
least one concentration results in a three-foldease
in lymphocyte proliferation (E€} in the auricular
lymph nodes, a measure of induction, compared to
controls following topical application to mouse ®ar
See reference section for more information.

Animals are initially exposed to the test matelal
topical application to abdominal skin under an
occlusive patch. Following the induction period, a
challenge dose is applied to one ear of the testan
while vehicle alone is applied to the contralate.
Mice are considered positive responders if the
challenged ear thickness=$20% that of the
contralateral control ear thickness. Results ¢tsm a
be reported as group mean relative thickness of
challenged ears. See reference section for more
information.

This is a type IV delayed hypersensitivity reactio
which absorption of UV energy by a potential
photosensitizing chemical in the skin is required t
produce a hapten that elicits an allergic response.

This is an allergic lung condition following infagion
exposure and rarely dermal exposwutearacterized
by bronchoconstriction and rhinitis (occupational
asthma), resulting from the IgE-induced release of
histamine from mast cells. Immediate (Type )
allergic reactions can be life-threatening.

This is a delayed contact hypersensitivity reactio
following skin absorption and interaction with the
immune system that is cell mediated (Type IV) and
generally not life-threatening. There are two @sas
induction and elicitation.
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Literature Search Process Guidelines
General Literature Searching Steps

Beqinning a Literature Search

This section outlines how to begin a literaturercledor a substance, including
information on search terms, core references, antlldatabases.

» Refer to the Literature Searching Process Diagraettion 2 for details concerning the
literature searching process.

» The core reference list included in Annex A shduddcompleted for each chemical substance
assignment. The websites listed can all be acddss® of charge through the internet.

» The first step in the process is to pick the seteams. Picking out the right search terms can
help eliminate irrelevant hits.

» Itis generally best to search by the substanch&ntcal Abstract Service number (CAS
#). Searching by CAS # tends to narrow the sea@te than searching on the name of
the substance, which may be a component of mamy etlbstance names and therefore
return more “hits”. However, searching by CAS #d always feasible, particularly with
D&l substances.

» Searching may result in hundreds, and in some ¢hasasands, of hits for some
substances. In this circumstance it's useful toavathe search parameters. For
example, include a date range or add additionatkdarms such as “effect”, “health

effect”, “toxic effect”, “toxic”, “adverse”, “expagre”, “health hazards”, etc.

» Use Boolean operators. Boolean operators are théswAND, OR, and NOT. They can
be used to refine the search term to focus on Gadpé records.

o0 AND: Using AND between search words returns ohbyse records that contain the
words on either side of the AND.

0 OR: Using OR between search words returns re¢bedsontain either or both of
the words. It is used to broaden a search.

o NOT: This operator narrows a search by exclud@mgrds containing the word that
follows “NOT".

» Most online database search engines will acceptdaomperators. It's a good practice
to always capitalize the operators since some databwill only accept them in
uppercase format. Boolean operators can be stogregher to be more effective.
However, use care when doing this to avoid elinigatelevant hits. For example, the
search term “manganese AND toxicity” will leave ouany epidemiology studies. A
better term would be “manganese AND (toxicity ORdemiology).

» ltis also useful to check if the substance has begdewed and published by other
occupational exposure limit (OEL)-setting orgarimas, governmental (e.g., ATSDR) and
non-governmental agencies/authors (e.g., acadewviews). Their reference lists could be
useful for comparison purposes. Annex B contailist @f links to other occupational
exposure limit (OEL)-setting websites.
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» There are many sources not listed in the Core Bederlist that may also be useful,
depending on the substance under review. Annesn@ams a list of several of these
sources. Some are not available in electronic drm

» PubMed/MEDLINE vs. TOXLINE (or Both)
* PubMed/MEDLINE

0 MEDLINE is a product of the National Library of Miethe (NLM) and
focuses on citations from biomedical journals. Fab is also sponsored by
the NLM, but is somewhat broader in scope, inclggire-MEDLINE
citations (citations dating back to the 1950s)wali as some biomedical
journals not listed in MEDLINE. New citations akso more likely to show
up in PubMed before MEDLINE because PubMed usefex@ht indexing
system. It is therefore preferable to use PubM#aer than MEDLINE.

o0 A potential drawback of using either PubMed or MERE is they both contain
only journal citations.

* TOXNET/TOXLINE

0 TOXNET is another National Library of Medicine (NDMvebsite. TOXNET is
actually not one database, but a website that laastsnber of databases that focus
on topics in toxicology and hazardous substan@€®XLINE is one of those
databases and can be accessed through the TOXNESiteve TOXLINE is available
in 2 formats: TOXLINE Core and TOXLINE Special OKLINE Core is a
component of PubMed narrowed down to toxicologyjesttls. TOXLINE Special
contains TOXLINE Core but also includes informatfomm sources not included in
PubMed/MEDLINE (see the following paragraph).

0 TOXLINE is narrower in scope than PubMed/MEDLINE¢tising primarily on the
biochemical, pharmacological, physiological, anddological effects of drugs and
chemicals. Epidemiology studies may not be piakeih TOXLINE searches.
However, TOXLINE Special does contain informatioonf sources not included in
PubMed/MEDLINE, such as Toxic Substances Contral$ubmissions (TSCATS)

(unpublished reports), NIOSH Health Hazard Evabtreti(HHE), books, and others
sources.

» Thedecision whether to use PubMed/MEDLINE or Toxline dependstherefore on the
substance as well asthe type of information the author islooking for. Often it is useful
to search both databases (particularly if the number of hitsreturned is manageable).

» Finding Chemical and Physical Properties

« ACGIH® Staff has taken on the responsibility of findihg themical and physical
properties for the substances covered undebtmimentation However, there are
many free online databases that provide a wealitf@fmation in this area if the author
chooses to look for this information. Chemfindemoduced by CambridgeSoft

Corporation) is one of the most comprehensive. eéxrib contains a table listing some of
these sources.

Narrowing Down the Search Results

This section provides tips on how to narrow thedeaesults down to those that are
applicable to writing TLV Documentation
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» Once the search terms have been selected anchttoh senducted using them, the next step
is to review the article titles, eliminating thabat are obviously not applicable.

» Review abstracts from the remaining list and seleuse citations that are useful for
establishing a TLY. This can be the most difficult part and is tasponsibility of the
author(s), relying heavily on experience and prsitesal judgment.

Acquiring References

Once the initial literature search has been corag|déhe next step is to obtain copies of
the references.

» Many journals are available online in electronimfat. First check to see if they are
available for free. Many online journals also offecess to their current issue for free, even
if other issues have a cost. Most online jourobkrge for access to their articles.
Additionally, many online journals don’'t have oldedlumes available in electronic format.

» If an article is not available for free, it candeuired through the library systems of most
major universities, or through the TEMCS Assistant to the Chair. To obtain copies of
citations through the Assistant to the Chair, sulanmequest along with the complete citation.

» Toxic Substances Control Act Test Submissions (TE&Aunpublished studies can be
obtained on microfiche for ~$25.00 or on CD-Rom~+8$1.50.00 through the National
Technical Information Service (NTIS). If purchastte Assistant to the Chair can print
microfiche documents from a fiche viewer and s¢eemt into PDF format for the author.
Sometimes these studies can be obtained for freagh other sources. The author should
provide the Assistant to the Chair or ACGIBtaff the reference information. This
information should include the name of the comptiiay completed the study (e.g., Bayer,
DuPont, Kodak). Refer to the Literature Searchisedn this Operations Manual for
guidance on using unpublished studies.

Reviewing References — Ongoing Process

» It is often useful to keep track of the review ssadf articles. A spreadsheet can provide a useful
summary format for the key points of each artickame have also found it helpful to create a
word processing file for each abstract and to ateatomments regarding the article in the
document.

> Itis also useful to review the reference listshivitthe articles. Article reference lists often
contain additional citations that for one reasoamuther don’t show up on the database
searches.

> Literature search requests conducted by the®FD$ Assistant to the Chair are saved
to an account, which receives weekly updates omamystudies.

» Finally, the literature process should be recurtiertughout the course of writing
Documentationparticularly if the discussion process takesrglttme. The author should
periodically conduct a search for additional relev@data. The Assistant to the Chair will
conduct a literature search for draft ND©@cumentatiorevery July.
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Literature Searching Process Diagram
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Core References

The websites outlined in the following table shobkdsearched during every literature search.

Core Online Search Sites
Online Site & URL Description of Site Checked

PubMed/MEDLINE » Sponsored by the National Library of Medicine
http://www.ncbi.nlm.nih.gov/entrez/qu (NLM).
ery.fcqi » Contains MEDLINE (articles from 1966 to
present), as well as out-of-scope citations, jolun
citations pre-dating Medline indexing, and
additional full text life science journals.
Contains many full text links; most require a
subscription.
Can access OLDMEDLINE (pre-1966) citation
by selecting “limits”, and then “OLDMEDLINE
pre-1966) subset. Limitations of
OLDMEDLINE: Does not work well with CAS
#'s, no abstracts, missing data.

OR
TOXLINE Special TOXLINE (Toxicology Literature Online)
http://toxnet.nlm.nih.gov/cgi- Special: Broad range of literature citations
bin/sis/htmlgen?TOXLINE pertaining to biochemical, pharmacological,
physiological and toxicological effects of drugs
and other substances. Also contains informati
from other sources, including citations for
unpublished TSCATS submissions.

TOXNET (Other than TOXLINE) » Sponsored by the National Library of Medicine

http://toxnet.nim.nih.gov (NLM).

» Contains databases related to toxicology &
environmental health.

* ChemlDplus * ChemlDplus: Dictionary of over 370,000
chemicals (names, synonyms, and structures).
0 Includes links to NLM and other databasesg
and resources, such as EINECS, Haz-Map,
PubMed, EPA TRIs, ATSDR, NTP, as well
as NIOSH and OSHA. This site also contains
SRC CHEMFATE which has links to
TSCATS info.

0 The Superlist Locator found within this site|
contains info such as IARC, HPV, S302’s,
CAAL1 and much more.

0 These links are only available if it applies t
the chemical.

- HSDB » HSDB (Hazardous Substance Data Bank):
Access through TOXNET. Information on
human and animal toxicity of numerous
substances. Peer-reviewed by a scientific
review panel. Also contains NTP Repository
information.

« IRIS * IRIS (Integrated Risk Information System):

O
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Data from the EPA. Focuses on hazard
identification & connection between dose &
| ______.response. .
« CCRIS *  CCRIS (Chemical Carcinogenesis Research):

Access through TOXNET. Developed and
maintained by the National Cancer Institute
(NCI). Contains information on
carcinogenicity, mutagenicity, tumor
promotion, and tumor inhibition. Test results
reviewed by experts in carcinogenesis and
|______.mutagenesis.
« GENE-TOX » GENE-TOX (Genetic Toxicology): Access
through TOXNET. Created by U.S. EPA.
Contains mutagenicity test data. Peer-
. feviewed.
« DARTI/ETIC  DART/ETIC (Developmental and Reproductiye
Toxicology and Environmental Teratology
Information Center): Contains information on

developmental and reproductive toxicology.

IARC Monographs > International Agency for Research on Cancer.
» Part of the World Health Organization (WHO).

http:/monographs.iarc.fr/ Contain assessments of carcinogenic risks.

NTP Testing Information » National Toxicology Program

1. NTP Testing Information and . NTP study results.
Study Results
http://ntp.niehs.nih.gov/index.cfm?ohj
ectid=72016715-BDB7-CEBA-

FACF107673CF0OC15

2. 10" Report on Carcinogens . Prepared by the NTP with intent of

http://ehp.niehs.nih.gov/roc/ identifying substances that cause/may cause
cancer and to which a significant population
is exposed.

3. NTP Study Reports . Study reports online or referenced where

http://ehp.niehs.nih.gov/ntp/docs/ntplh they can be obtained.

tml

ATSDR Toxicological Profiles » Toxicological profiles for hazardous substances

http://www.atsdr.cdc.gov/toxpro2.html found at NPL sites.
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Global OEL Links

The following references may be useful in a literatsearch:

Global OEL Links

Online Site & URL

OSHA PELs

* http://www.osha.gov/SLTC/pel/

* http://www.osha.gov/html/a-z-
index.html

>

>

Description

U. S. Occupational Safety and Health Administratf@mmissible
Exposure Limits
Statutory limits for the United States

ESIS
» http://ecb.jrc.it/esis

European chemical Substance Information System
Sponsored by the European Chemicals Bureau ofuhgpEan
Union

Contains information regarding the following:

e EINECS (European Inventory of Existing Commercial
Substances)

* HPVs (High Production Volume Chemicals)

e LPVs (Low Production Volume Chemicals)

« Classification and Labeling (Risk and safety phsase

» [UCLID Chemical Data Sheets

European Agency for Safety and » General information on the derivation/use of OBEbL$hie
Health at Work European Union, as well as links to member countigsites.
« http://osha.europa.eu/en NOTE: Not all links are in English.
European Union OELs » Contains a list of legally binding OELSs in placethin the EU.
* http://europa.eu.int/comm/employm
ent_social/health _safety/docs en.ht
m#pub4
* http://europa.eu.int/comm/employm
ent_social/health_safety/docs/oels| e
n.pdf
SCOEL Criteria Documents » Scientific Committee for Occupational Exposure Ltsni
« http://europa.eu.int/comm/employm » This committee is part of the OEL process for the Ht prepares
ent social/health safety/docs en.ht  criteria documents that recommend an OEL based tifmn
m#pub4 available science for the substance. SCOEL recardat®ns are
not legally binding — the recommendations are foded to other
agencies to determine feasibility and adoption.
» SCOEL criteria documents can be accessed throeghulopean
Union OEL website.
DECOS » Dutch Expert Committee on Occupational Standards
« http://www.gr.nl/adviezen.php » DECOS determines health-based occupational expéimite.
These limits are not legally binding (Governmertedaines
feasibility, etc.)
National Occupational Health and » Contains the Australian National Exposure StandBxatabase.

Safety Commission (Australia)

 http://www.nohsc.gov.au/OHSInfor
mation/Databases/ExposureStand
s/expsearch.asp

ard

AIHA WEEL Guides
http://www.aiha.org/content/insideaih

/volunteer+groups/weelcomm.htm

American Industrial Hygiene Association Workplace
Environmental Exposure Levels
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Global OEL Links
Online Site & URL Description
Nordic Expert Group (NEG) » Nordic Expert Group for Criteria Documentation ofdfth Risks

from Chemicals.

» Consists of scientists from Denmark, Finland, ledlaNorway
and Sweden, representing the disciplines of togigpyp|
occupational hygiene, and occupational medicine.

» Mission is to produce criteria documents to be waethe
scientific basis for setting chemical exposure déads for the 5
countries.

» Documents are available for a fee from the grow@bsite. Many
can also be found for free as .pdf files by usirsgarch engine an
searching on the substance name, as well as NEG.

http://www.nordicexpertgroup.org/

o
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Other Reference Sources

The following references may be useful in a literatsearch:

Other References Sources

Online Site & URL

Kirk-Othmer Encyclopedia of Chemi
Technology (John Wiley and Sons)

Description

» Broad scope of topics related to chemical scieimciyding
analytical methods, chemistry, health effects,dolkigy data, and
uses.

Online and print formats available. Online versioaquire
subscription access.

Subscription access available through the UniveddiMinnesota
Library system

NLM Gateway — Old Medline (pre-
1970s)
http://gateway.nlm.nih.gov/gw/Cmd

Can be used to search Old Medline (pre-1970s @itsi

Can be used to search BOTH PubMed and Toxline Sipeci
simultaneously, but is less user friendly thanRaéMed and
Toxline Special sites themselves.

Limitations: No abstracts, missing data, doeswark well with
CAS numbers.

IARC Cancer Databases
http://www.iarc.fr/ENG/Databases/in

ex.php

d

In addition to the IARC monographs noted in theeCReference
table, the IARC website hosts the following dat&sas

IARC Cancer Epidemiology Database

IARC TP53 Database

EPIC — European Prospective Investigation into €aaad
Nutrition

Genetic Epidemiology Database

High Production Volume (HPV)

Chemicals and Screening Informatio

Data Set (SIDS) Testing

1. HPV (U.S)) Lists:

* http://cfpub.epa.gov/hpv-s/

2. SIDS (International):

» http://cs3-hg.oecd.org/scripts/hpv/
OR

 http://www.inchem.org/pages/sids.

ml

=)

Dossiers and robust summaries and dossiers afalaedior many
high production volume chemicals

NIOSH

1. NIOSH Criteria Documents

 http://www.cdc.gov/niosh/critdoc?2.
tml

2. NIOSH Health Hazard Evaluations
» http://www.cdc.gov/niosh/hhe/

National Institute for Occupational Safety and Heal
Developed to provide basis for development of cahpnsive
occupational health standards.

Reports of investigations of potential workplacaltie hazards
conducted by NIOSH.

ILO

International Labour Organization

1. International Hazard Datasheets

Occupations

» http://www.ilo.org/public/english/pr
otection/safework/cis/products/hda

DR

/

htmold/idhindex.htm
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2. Encyclopedia of Occupational » Produced by ILO

Health and Safety,"4Edition (1998) | « Provides an overview of multiple health and safetyies and topics

« http://www.ilocis.org/en/default.htn
I

IP_CS Inchem
* http://www.inchem.org/

Chemical Safety Information from Intergovernmer@atjanizations
Produced by International Program on Chemical $&fBCS) and
the Canadian Centre for Occupational Health andt@4CCOHS)

» Contains:
» Concise International Chemical Assessment Documents
(CICADs)

*  Environmental Health Criteria (EHC) Monographs

* Health and Safety Guides (HSGSs)

* IARC Summaries and Evaluations

* International Chemical Safety Cards (ICSCs)

e Screening Information Data Sets (SIDS) for Highdiciion
Volume Chemicals

BOOKS

(Some available online or by other electronic formats)

CRC Handbook of Chemistry and Physics, CRC Pressa Raton, FL.

Clinical Toxicology of Commercial Products, Willianand Wilkins.

Ethel Browning's Toxicity and Metabolism of InduatrSolvents, Elsevier Health Sciences.

Grant's Toxicology of the Eye, Charles C Thomas Btdb

Hazardous Chemicals Desk Reference, Van Nostramh&d Company.

Hawley's Condensed Chemical Dictionary, John Wéleg Sons.

Kirk-Othmer Encyclopedia of Chemical Technologyhd@iley and Sons

The Merck Index: An Encyclopedia of Chemicals, Bruand Biologicals, CRC Press.

Patty's Industrial Hygienand Patty’'s Toxicology, John Wiley and Sons

Sax's Dangerous Properties of Industrial MateriAlisey-Interscience.

Sittig’'s Handbook of Toxic and Hazardous Chemieald Carcinogens, Noyes Publications.

Ullmann’s Encyclopedia of Industrial Chemistry, ddiley and Sons.

PAGE 76 TLV®-CS COMMITTEE OPERATIONS MANUAL



APPENDIX B:
Annex D

Finding Chemical and Physical Properties

Chemical and physical property links:

Website

Link

ATSDR Toxicological Profiles

http: //www.atsdr .cdc.gov/toxpro2.html

MERCK Index Online

http://library.dial og.com/bluesheets/html/bl0304. html

ChemFinder http://chemfinder.cambridgesoft.com/
Hazardous Substances Data Bank http://toxnet.nlm.nih.gov/cgi-bin/sightmlgen?HSDB
(HSDB)

I nternational Chemical Safety Cards
(1CsC)

http://www.inchem.or g/pages/icsc.html

KOW Online Log P(octanol/water
partition coefficient) database

http: //www.syrres.com/esc/est _kowdemo.htm

New Jersey Hazardous Substances
Fact Sheets

http://web.doh.state.nj.us/rtkhsfs/indexfs.aspx?lan=english

NIOSH Pocket Guide to Chemical
Hazards

http: //www.cdc.gov/niosh/npa/npg.html

NI ST Chemistry WebBook

http: //webbook.nist.gov/

SRC PHYSPROP Physical Properties
Database

http: //www.syrres.com/esc/physdemo.htm
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