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Committee Mission

The Biological Exposure Indices (BEI®) Committee is appointed by the Board of Directors of ACGIH®. The
issuance of BEls and their supporting Documentation is the principal mechanism for the dissemination of
these guidelines, although the Committee may also develop more general positions, instruction materials,
educational media, or topical symposia to focus on issues of concern. This Committee’s vision is to be a
respected, worldwide leader in the development and dissemination of occupational health-based
biological exposure guidelines.

The mission of the BEI Committee is to recommend biological exposure guidelines for use in the practice
of industrial hygiene and by other qualified professionals to protect worker health. BEls are based on the
best available data and, whenever possible, peer-reviewed literature.

The objective of the Committee is to develop occupational biological exposure guidelines that are:

Scientifically valid and supported by professional judgment

Leading edge

Well documented (i.e., based on the review of peer-reviewed, scientific literature)
Understandable and clear

Produced by a clearly-defined process that is balanced and free of conflict of interest

The BEI Committee operates under the Bylaws of ACGIH and the administrative policies and procedures
approved by the ACGIH Board of Directors.

Membership

Eligibility

The Committee may have up to 20 members representing the disciplines necessary for establishing BEls.
A range of professional affiliation is necessary to ensure a balance of disciplines; however, the
Committee will consist of a simple majority of members professionally affiliated with academia or
government. Committee members serve in their individual capacity and do not serve as representatives
of their organization or their employer. Each member of the Committee will have full voting rights for the
purposes of the business of the Committee. Committee leadership (Committee Chair and Vice Chair)
must be Voting Members of ACGIH. A voting member of ACGIH shall be a professional who currently
spends greater than 50% of his or her employment in the field of Occupational and Environmental Health
and Safety, a professional who has retired from employment that involved greater than 50% of his or her
time in the field of Occupational and Environmental Health and Safety, or a full-time student officially
matriculated in an undergraduate or graduate program in environmental health, occupational health and
safety or related discipline.

Member Selection

Individuals interested in joining the Committee will be asked to complete an application (Appendix A) and
provide a current résumé or curriculum vitae. The Committee will review these documents and determine
whether the applicant is eligible and has qualifications that fit the current needs of the Committee.

The following criteria will be used to evaluate an applicant for membership:

o Disciplinary training and education

e Professional background

o Past relevant experience

e Personal attributes necessary to meet Committee goals

The following criteria will be used to assess the overall membership of the Committee and each new
member applicant:

e The Committee should have a mix of persons who have expertise in one or more of the
following: occupational medicine, epidemiology, toxicology, industrial hygiene, analytical
chemistry, or other related specialties (e.qg., statistics).

e Preference will be given to individuals with 10 or more years of professional experience,
with multi-disciplinary backgrounds, and with an advanced degree in his or her field of
expertise.



¢ Individuals with 5 or more years of experience will be considered with the aim of
increasing the number of younger professionals.

¢ Individuals should demonstrate effective writing capabilities and communication skills
through publications, presentations, and/or other activities.

e The membership should reflect the demographics of the industrial hygiene and
occupational health field.

Any individual interested in volunteering on the BElI Committee will be sent an application form by staff.
Applicants will be informed of membership expectations and responsibilities of the BEI Committee
(Appendix B) and will be asked to review and accept these responsibilities as part of their application.
Staff will review the completeness of applications received and issue a letter confirming receipt. Complete
applications and résumés/curricula vitae will be forwarded to the Chair of the BEI Committee.

The Committee members will be notified by the Chair of the names of applicants under consideration. .
The Committee will review and consider all new applicants as received. If the Committee agrees the
applicant is acceptable and there is continued interest between both parties, the Chair will forward to the
ACGIH Board of Directors those name(s recommended for appointment as a member candidate. After
Board approval, the Chair will extend an invitation to the member candidate to attend and participate at
the next Committee meeting. The Chair will identify and assign responsibilities to the member candidate
during his/her candidacy period. These responsibilities will include the assignment of a Documentation or
BEI feasibility assessment to be developed as a draft, administrative activities, or other duties. A full
member of the BEI committee will serve as a mentor for the new member candidate.

The Chair will solicit input from all Committee members concerning full membership for member
candidates that successfully complete their candidacy period. Upon approval by a majority of members,
the BElI Committee Chair will forward the committee decision on each member candidate concerning a
recommendation for membership. Names and résumés/curricula vitae of recommended member
candidates will then be forwarded by the Chair to the ACGIH Board of Directors for a decision regarding
approval and formal appointment.

Should a member candidate not fulfil the criteria of membership, a letter will be sent by the BEI
Committee Chair thanking the member candidate for his/her interest. Should a member candidate not be
selected for other reasons, a letter will be sent by staff thanking the person and asking for interest in
remaining in the pool of applicants for future consideration.

Responsibilities and Expectations

The BEI Committee follows the Membership Expectations and Responsibilities requirements as described
in Appendix B.

BEI Committee members are expected to contribute to the work of the Committee. This may include time
spent annually preparing and developing BEI Documentation, reviewing Documentation, attending
scheduled face-to-face or virtual meetings, and participating in scheduled teleconferences. These
expectations may vary for individual members, depending on other activities undertaken within the
Committee. Individual members will negotiate their activities with the Committee Chair. More senior
members will also be expected to provide guidance and mentorship to new members.

Members are expected to comply with all policies and procedures of ACGIH. They are expected to always
interact in a collegial fashion with other members of the Committee and staff.

Participation on the Committee is a privilege that must be continually earned through ongoing

productivity, participation, and collegial behavior. When evaluating a member for reappointment, the Chair
will review a member’s participation considering membership expectations and length of tenure on the
Committee. As members serve additional terms, they are expected to take on a greater role in the
Committee, which may include preparing additional Documentation and other educational activities as
needed.



Terms

Members are expected to serve a three-year term contingent upon a review of accomplishments and

annual re-appointment by the ACGIH Board of Directors. Membership terms begin on January 1. The
Committee Chair will consult with the members of the Committee prior to recommending appointment.
Expectations for continuing membership include:

e Attendance at and constructive contributions to meetings, both in person and virtual,
Participation in scheduled video conference calls;
Satisfactory progress in completing assignments, as recorded in meeting minutes and the
Committee work plan, including but not limited to preparing and reviewing Documentation
each year.

Member contributions to the work of the Committee and progress on assignments will be evaluated on an
annual basis by the Committee Chair in consultation with the Vice Chair and vetted by the Committee
throughout the year.

Member Candidates

The BEI Committee may choose to invite potential members to participate in Committee activities as
“‘member candidates” before recommending them for formal appointment. This practice allows the
potential member to understand the role of Committee members and allows the Committee to evaluate
the potential member. The Board of Directors must approve individuals before they become member
candidates. Member candidates do not have voting privileges for purposes of Committee business but
are expected to participate in Committee activities, attend meetings of the Committee, and will be
expected to participate fully in Committee discussions. Member candidates are expected to complete a
minimum one-year candidacy period before being eligible for full membership and are expected to follow
all ACGIH policies and procedures.

Consultants

Periodically the Committee may need specialized technical expertise or assistance in completing a
particular BEI or to supply a needed expertise and utilize the help of volunteer consultants to the
Committee to fill that void. These consultants are identified and vetted by Committee members, in a
similar fashion to member candidates and nominated by the BEI Chair for review and appointment by the
ACGIH Board of Directors. Consultants are utilized when the expertise is needed and is not present
within the current committee membership. Consultants do not have voting privileges and attend meetings
at the invitation of the Chair.

Awards
WILLIAM D. WAGNER AWARD

The William D. Wagner Award was established in 2003 and is presented annually to honor any person in
the field of national and international worker health and safety who has been an outstanding example of
commitment and dedication to the creation and dissemination of occupational exposure values (OEVs).
The award recipient will be chosen by the BEI Committee, on a rotating basis, with the other two standing
ACGIH OEV Committees (Threshold Limit Values for Chemical Substances, Threshold Limit Values for
Physical Agents).

Every third year, the BEI Committee will submit a recommendation to the Board of Directors regarding
appointment of the award recipient. The award will be presented at one of the meetings (in-person or
virtual) of the BEI Committee. Funds for a plaque and to support the travel for the recipient will be
determined by the Board of Directors and managed through ACGIH.



Committee Structure
Position Descriptions
BEI COMMITTEE CHAIR

Method of Selection and Appointment: The Chair is nominated through an internal committee selection
and vote process, the results of which are recommended to the Board for final approval. Potential
candidates may be the Vice Chair, current Committee members or qualified individuals from outside the
Committee. Candidates must meet membership criteria of the Committee and be a Voting Member in
good standing of ACGIH. The Committee will screen the nominees and may choose to ask for additional
information (e.g., position statement) to aid the screening process. All Committee members will be asked
to vote for one of the nominees. The Committee Chair and Vice Chair will tally the votes (with assistance
from staff). The slate of nominees and number of votes received by each nominee will be forwarded to
the Board of Directors for approval.

The Chair will hold the appointment for a term of three years. This appointment may be renewed for more
than one term. The Chair will hold the position contingent upon annual re-appointment by the Board of
Directors.

Succession: If the Chair position becomes vacant, the Vice Chair shall assume the role of Chair and
shall serve the remainder of his/her predecessor’s term.

Duties: The Chair leads the BEI Committee and works closely with the Vice Chair to ensure the
Committee’s progress toward fulfilling its mission and goals. The Chair:

assists and oversees Committee activities, including conducting Committee meetings.

oversees budget management, spending, meeting plans (with assistance from staff).

monitors overall workload and makeup of the Committee.

assures regular, clear communications with staff and Board of Directors by interacting with

the Board Liaison, staff, or Board members, as necessary.

e assures regular, clear communications with external parties by reviewing all comments
received and providing input to replies sent by staff.

e assures communication between all members of the Committee and that the Committee is
functioning according to guidelines and policies. Consults regularly with the Vice Chair to
assure proper functioning of internal Committee activities.

e represents the BEI Committee to outside parties in accordance with the ACGIH Public Affairs
and Communications Policy.

e represents the BEI Committee to the ACGIH Board of Directors and communicates and

consults regularly with the Committee’s Board Liaison.

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

BEI COMMITTEE VICE CHAIR

Method of Selection and Appointment: The Committee Chair, after consultation with the Committee,
recommends the Vice Chair to the Board of Directors, which approves the recommendation and appoints
the Vice Chair. The Vice Chair will hold the appointment for a term of three years. The appointment may
be renewed for more than one term. The Vice Chair must be a Voting Member in good standing of ACGIH
and will hold the position contingent upon annual re-appointment by the Board of Directors.

Duties: The Vice Chair is responsible for assisting the Chair in assuring that internal Committee
functions are adequately carried out. The Vice Chair:

e assists the Chair as necessary.

e assists the Chair to oversee internal Committee activities that support Documentation preparation
and membership.

e serves to fulfil the responsibilities of the Chair when s/he is unable or unavailable to do so.

Reporting: The Vice Chair will report to the Chair of the Committee on his/her individual activities.



Conflict of Interest

The BEI members, member candidates and consultants, hereafter referred to in this section as
“Members”, are required to follow the ACGIH Policy and Process on Bias and Potential Conflicts of
Interest, published on the ACGIH website.

Any “Member” with a potential, real, or perceived conflict of interest or bias with respect to a chemical
substance or issue under consideration by the Committee must orally disclose the conflict of interest
before the entire Committee. In addition, a written declaration must be completed at the same time. This
declaration is required annually and when material changes in their status occur. Members should review
all the details of this policy. Information relevant to the BEI Committee and its Conflict-of-Interest process
are described below.

Bias is defined as “views stated or positions taken that are largely intellectually motivated or that arise
from close identification or association of an individual with a particular point of view or the position or
perspectives of a particular group.” Conflict of interest means “any financial or other interest which
conflicts with the service of an individual because it (1) could impair the individual’s objectivity or (2) could
create an unfair competitive advantage for any person or organization.”

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

In the case of conflict of interest, the Committee has created several avenues for minimizing or
eliminating the potential effects of conflict of interest while allowing a member to participate as fully as
possible in Committee activities. The Committee believes that it is the primary responsibility of the
individual member to identify his/her potential conflicts and to carefully consider the level of participation
that is appropriate.

Through participation in a closed session discussion, every member of the Committee will be asked to
orally describe before a quorum of the voting Committee membership, relevant information concerning
his/her background, current employment and professional activities, consultancies, financial holdings, and
research funding. In addition, the member should orally disclose any relevant publications history and
identify any technical biases. This closed session discussion will occur at least annually and will focus on
all activities and associations that may have relevance to the activities of the Committee. The BEI
Committee will thus identify for itself and its members any substances or issues that represent a conflict
of interest for any of its members.

In addition to the annual discussion of conflicts of interest described above, the Committee Chair will
begin the review of new substances with a request for notification of Conflict of Interest from the
Committee members. In addition, any member who develops a new conflict of interest for an ongoing
chemical Documentation will be expected to notify the other members of the Committee.

It may not always be in the best interests of the BEI Committee for a member who has a significant
conflict of interest to remove him or herself entirely from the BEI development process when s/he is very
knowledgeable about that substance. In such cases, the Chair will work directly with a member to assure
this conflict is minimized while allowing for the fullest participation practical. If a member who works for an
entity with a direct interest in a substance undertakes the initial authorship of a Documentation
concerning that substance, a variety of paths may be utilized to address and minimize the effects of this
conflict of interest. These may include:

e assigning a co-author who will review the literature and assist in the preparation of the
Documentation.
e review by an expert external to the Committee (the latter is recommended only rarely).

Open and free discussion of conflict of interest is key to this process. All Members who have participated
fully in the BEI Committee discussions about conflict of interest and who have made their best effort to
eliminate or minimize personal conflicts will be eligible to participate in all votes. In situations where the
conflict cannot be eliminated or removed to the satisfaction of the Committee, members may need to
recuse themselves from any discussions and reviews and must abstain from votes related to that
substance.


https://www.acgih.org/science/tlv-bei-guidelines/policies-procedures-presentations/conflict-of-interest-policy/

Failure by any Member to report a conflict of interest is grounds for immediate termination of that
member’s service on the Committee. This decision will be made by the Chair after review and deliberation
with the Committee. The Chair will conduct a review with the Committee and make a recommendation to
the Board. Depending on the status of the BEI (Under Study, proposed, or adopted), it may be necessary
to carry out a complete review of the decision-making process for the substance to determine appropriate
action.

BEI Production Guide

Voting Procedures

The Committee follows the ACGIH Committee Voting Procedures as described in Appendix C.
BEI Development Process

The BEI Committee follows the TLV/BEI Development Process, posted on the ACGIH website.
UNDER STUDY

Substances/issues are initially assigned to the Under Study list by a consensus of the voting Committee
membership and can be added to or removed from the list throughout the year, as appropriate. A variety
of factors are used in this selection process, including ability to be absorbed through the skin, prevalence,
use, number of workers exposed, availability of scientific data, existence/absence of a BEI, age of a BEI,
input from the public, etc.

Once a substance is placed under study by the Committee, a member or member candidate may be
assigned the task of preparing a Feasibility Assessment. Feasibility Assessments provide a brief report of
the evaluation of the available scientific literature that may serve as a basis for a possible new BEI
recommendation.

FEASIBILITY ASSESSMENTS

Extensive data of good quality are needed to develop a BEI; therefore, the feasibility assessment is
critical to the efficient use of Committee resources. The criteria for feasibility will generally include, but
may not be limited to:

the number of industries using the agent and the number of workers exposed.

the availability and quality of data that relate any proposed biological indicators to exposure
conditions or to health outcomes.

the routes of exposure, with special emphasis on dermal contact.

the routes of elimination, emphasizing the type of specimen to be collected.

the severity of the health risks associated with exposure.

the availability and utility of analytical methods for measuring the determinant in the sample.

If the judgment of the Committee, after discussing the feasibility report, is affirmative, the author of the
report is generally assigned to proceed with development of a proposed new BEI and Documentation.
Another member of the Committee may be assigned as author, co-author, or reviewer at the discretion of
the Chair.
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If the judgment is negative, a summary of the report is prepared. The report and summary are then
presented to the Committee by the contributing Committee member(s). If the vote is approved, the report
and summary are placed on file at ACGIH, and the substance is listed in the BEI section of the TLVs and
BEIs book under Feasibility Assessments.

There are two reports produced for negative feasibility documents. The first is a summary report (short
form) outlining the reasons for the assessment and key references. This report is posted on the website
and is available for the general public.

The summary report is then made available to all interested stakeholders and is intended to encourage
the development and publication of new data. Therefore, the negative feasibility assessment should
identify the important shortcomings of the existing information. Public requests for summaries of negative
feasibility assessments should be made to the ACGIH Science and Education Group at
science@acgih.org.

The second report (long form) is a concise summary of the data available and is more extensive than the
summary report. It includes uses, human exposure studies, limitations with data, analytical methods,
guidelines from other countries and a comprehensive list of references cited. The purpose of this long
form is to serve as a basis of future development of a BEl documentation when more data become
available. It is not generally available to the public.

DRAFT DOCUMENTATION

One or more Committee members are assigned the task of collecting information and data from the
scientific literature and preparing a draft Documentation. The draft Documentation is reviewed and
critiqued by the other Committee members. This may result in several revisions to the draft
Documentation before the Committee accepts the proposed BEI. Draft Documentation are not available
to the public during this stage of the development process.

Once the proposed BEI and draft Documentation are accepted by the Committee, a motion may be
proposed to place the draft on the NIC. If the motion is seconded, the Committee will discuss and vote on
the proposed action. Voting requires a quorum of the voting Committee membership present (greater
than 50%). If the vote is approved, the Committee’s recommendation is then sent to the Board of
Directors for review and ratification. If ratified by the Board, the BEI and any notations are listed on the
NIC, and the Documentation is published in June and December each year.

NOTICE OF INTENDED CHANGES (NIC)

The NIC is a listing of the proposed actions of the BEI Committee. Following the NIC ratification by the
Board of Directors, interested parties are invited to provide data and substantive comments, preferably in
the form of peer-reviewed scientific literature. A proposed BEI and its draft Documentation are held on the
NIC for a minimum of one comment period to allow for public review. The comment period for an NIC
draft Documentation and its respective BEI(s) and any notation(s) is limited to a firm 3-month period
running from January 1 to March 31 and July 1 to September 30 of each year. As general practice, the
BEI Committee reviews all submissions of comments regarding substances/issues on the Under Study
list, as well as NICs, or currently adopted BEI(s). Because of the time required to properly review,
evaluate, and consider comments during meetings, any comments received after the deadline will not be
considered. If the Committee finds or receives substantive data and/or comments that change its
scientific opinion regarding a BEI value or notation(s), the Committee may revise the proposal(s) and
make a motion to recommend to the Board of Directors that it be retained on the NIC the following year. If
the motion is seconded, the Committee will review/critique the draft Documentation and subsequently
vote on the proposed action for the matter to be retained. If the vote is approved, the Committee’s
recommendation is then sent to the Board of Directors for review and ratification. Draft Documentation
are published annually and made available through the ACGIH Customer Service Department
(customerservice@acgih.org) or in the ACGIH Data Hub.

ADOPTED DOCUMENTATION

If the Committee neither finds nor receives any substantive data that change its scientific opinion
regarding an NIC BEI (or notation) and its Documentation, the Committee may then make a motion to
recommend to the Board of Directors that the matter be adopted. If the motion is seconded, the
Committee will review/critique the draft Documentation and subsequently vote on the proposed action. If
the vote is approved, the Committee’s recommendation is sent to the Board of Directors. Once ratified by
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the Board, the BEI is published as adopted in the Annual Reports of the Committees on TLVs and BEIs,
in the annual TLVs and BEIs book, and the draft Documentation is finalized for formal publication.

WITHDRAW FROM CONSIDERATION

At any time while a substance/issue is on the NIC, the Committee may determine not to proceed with the
development of a BEI and make a motion to withdraw it from further consideration. If the motion is
seconded, the Committee will review/critique the proposed action and subsequently vote on the matter to
be withdrawn. If the vote is approved, the Committee’s recommendation will be sent to the Board of
Directors for review and ratification. If ratified by the Board, notification of the withdrawal will be made in
the Annual Reports of the Committees on TLVs and BEIs and in the TLVs and BEIls book.
Substances/issues that have been withdrawn from consideration may be reconsidered by placement on
the Under Study list.

Substances/issues that are currently adopted by the Committee can be recommended for withdrawal by
placement on the Under Study list and following the NIC adoption process described above.
Substances/issues on the Under Study list can be withdrawn from consideration by a consensus of the
voting Committee membership.

BEI Feasibility Assessment and Documentation Guidelines

The purpose of the BEI Documentation is to clearly describe, present, and interpret the appropriate
scientific information supporting the derivation of the BEI and its associated notations for a given
chemical. It should be kept in mind that BEI Documentation are not a complete review of all the literature
available on a particular substance. The Documentation provides the pertinent scientific information and
data with reference to the literature sources that were used to derive the BEI value and notations for the
purpose of protecting employees in the occupational setting. The primary users of the BElI Documentation
are occupational hygienists and other occupational health professionals.

BEI Feasibility Assessment and BEI Documentation templates can be found in Appendix D and Appendix
E, respectively.




Communications

The BEI Committee follows the ACGIH Public Affairs and Communication Policy posted on the ACGIH
website.

External to ACGIH

The Committee recognizes that there are many different parties with an interest in the BEI process and its
outcomes. At the same time, it is important that these external parties not compromise the Committee’s
decision process, which is based primarily on peer-reviewed scientific information. Thus, it has
established written policies and procedures that allow input from external parties to the Committee
concerning substances currently under review. These policies and procedures are described below.

External parties are encouraged to submit their comments and input to the Committee in writing. The
appropriate method for an interested party to contribute to the development of a BEI is through the
submission of literature that is peer-reviewed and public and not to rely on unpublished studies as their
input into the process. Comments and requests should be sent in electronic format, via the ACGIH
Science and Education Group at science@acgih.org.

The Committee may receive requests from external parties to make a presentation about specific
substances or issues. It is strictly by exception that such requests are granted. The Committee focuses on
data that have been peer-reviewed and published and not on data presented in a private forum. The
Committee may grant such a request when the data are significantly new, have received peer review, are
the best vehicle for receipt of the information, and are essential to the Committee’s deliberations. The
presentation is not a forum to voice opinions about existing data. Requests for this type of presentation
must be submitted in writing, which at a minimum, addresses the following elements: (a) a detailed
description of the presentation; (b) a clear demonstration of why the information is important to the
Committee’s deliberations; and (c) a clear demonstration of why a meeting is the necessary method of
delivery. This request must be sent to the ACGIH Science and Education Group at science@acgih.org.
Staff will forward the request to the Chair and other appropriate Committee members for consideration. A
formal invitation to present, if desired, will be extended by the Chair and communicated through the
ACGIH Science and Education Group, after a review of the submitted request.

The preferred venue for presentation of new data is an ACGIH sponsored symposium or workshop that
provides a platform for public discussion and scientific interpretation. ACGIH accepts suggestions on
symposium topics, including suggestions about sponsors, speakers and format. Suggestions should be
sent, in writing, to the ACGIH Science and Education Group at science@acgih.org.

The BEI Committee communicates with its stakeholders by publishing its decisions as Documentation,
following a clearly delineated process. Authorship of Documentation is a confidential matter. Such
authorship may not be discussed with any person external to the Committee. Methods for seeking
information from external parties while ensuring anonymity should be discussed with the Committee Chair
and performed through the ACGIH Science and Education Group. Information, materials, Documentation
prior to publication on the NIC, etc. may not be shared with anyone external to the Committee.
Documentation prior to publication on the NIC can be shared with other ACGIH Committees once
approved by the Chair. The BEI Committee is under no obligation to inform any group about its activities
or decisions.

GUEST PARTICIPATION AT MEETINGS

The BEI Committee may invite outside speakers to its meetings for the purposes of sharing experience
and expertise, to add an additional or international perspective to development of a BEI and its
Documentation, or to present data and research. BEI Committee meetings are closed to the public and
outside speakers are not permitted to participate in BEI Committee deliberations. The meeting minutes
will reflect when guests were present and detail the extent of their participation.

Internal to the Committee

The BEI Committee relies on meeting minutes for documenting its activities and tracking its progress.
Formal minutes will be taken at all Committee meetings, generally by the staff. These minutes are used to
document the activities and formal votes of the Committee (without identification of individual votes,
except for abstentions due to Conflict of Interest). Minutes will reflect authors as necessary to properly
document committee activities. Copies will be sent to all members of the Committee and the Board
Liaison.
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Communications between the Committee and ACGIH

The Committee assures timely and consistent communication with ACGIH through its Staff and Board
liaison. The staff liaison or other staff member(s) attend all Committee meetings. Staff communicates
regularly with the Committee Chair about Committee activities. Staff works closely with the Committee
Chair on all issues, including budgeting and spending, meeting arrangements, publications,
communications with external parties, etc.

The Board Liaison attends Committee meetings, providing input to the Committee from the Board of
Directors and relaying Committee concerns and thoughts to the Board. The Board Liaison also works with
the Chair during budgeting, policy-making, and other issues that bear directly on the organization.

Staff will work with the Committee Chair and Vice Chair to facilitate effective communication between the
TLV-CS Committee and with the Board. For example, ensuring the actions of the BEIl and TLV
Committees are in concert with each other prior to approval of the actions by the Board.

To develop a communication link between the BEI committee and the Chemical Substances TLV
committee, the BEI Committee will nominate one committee member to serve as liaison to the TLV-CS
Committee. Likewise, the TLV-CS Committee will appoint one of its members to be a liaison to the BEI
Committee. This communication link will facilitate collaboration between committees when both
committees are working on the same substance.

Education and Outreach

A goal of the BEI Committee is to foster educational and outreach activities. This includes reviewing and
developing ideas and plans for future symposia (scientific presentations) and workshops (educational
forums), and Webinars. For internal educational purposes and activities, the Committee will seek input
from all BEI Committee members and the staff liaison when deciding topics. For external educational and
outreach activities, the BEI Committee will work closely with the ACGIH staff when formulating its ideas.
External activities require review and approval from the Committee prior to their implementation.

Communication with Groups That Set Occupational Exposure Values

As part of its outreach initiatives, the BEI Committee may undertake as one of its goals regular
communication and interaction with other national and international groups responsible for determining
occupational exposure guidelines. When communicating and interacting with these outside groups, the
Committee will follow the policies and procedures as described in the ACGIH Public Affairs and
Communication Policy. The BEI Committee Chair and staff liaison will work together to build and foster
relationships with such groups.



Appendix A: Membership Application
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Defining Science for OEHS Experts

ACGIH® Biological Exposure Indices (BEI®)
Committee Membership Application

Thank you for your inquiry into membership on the ACGIH® Biological Exposure Indices
Committee. To assist the Committee in its review and selection of new candidates, please
provide the following information and submit your current resume and/or curriculum vitae.
Feel free to expand the size of this application as needed to accommodate responses larger
than the space allocated.

Applicant’s Name:

Address:

Phone:

Cell:

E-mail:
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Name of Employer:

If employed by a regulatory/government agency, do your current activities relate to the
development or setting of occupational health standards?
Yes No

If yes, please indicate how your activities relate to regulations or regulatory policies and
provide a list of substances or agents with which you have worked in relation to the
development or setting of occupational health standards.

Check your area(s) of professional expertise. Use ++ for your major area(s) of expertise and
+ for minor area(s).

Industrial Hygiene Occupational Medicine
Epidemiology Toxicology
Chemistry

Other, please specify

. Within your area(s) of professional expertise, do you have specific fields of specialization
(e.g., field industrial hygiene, analytical chemistry, statistics, aerosols, carcinogenicity, risk
assessments, etc.)? List up to three fields in which you consider yourself specialized or
could provide expertise to the Committee.

How many years have you spent in your major area of professional expertise?
<5 years 11-20 years
5-10 years > 20 years

Check all relevant professional certifications you hold.

CIH PE CSP DABT ROH
Medical Boards, please specify:
Other, please specify:

Check all degrees you hold:

BA MA DrPH DVM MD
BS MS ScD VMD



MPH PhD
Other, please specify:

7. Describe your writing and verbal communication experience.

8. Check the number of years of experience serving on professional and scientific committees.

< 3 years 6-9 years
3-5 years > 9 years

9. What are your primary reasons for wanting to join this Committee?

10. Participation on the Committee requires a considerable amount of your time annually to
attend committee meetings, participate in video conference calls, write/review documents,
assisting in the preparation of educational programs, and prepare/contribute to meetings. If
you have questions about the time involved, please contact ACGIH® at science@acgih.org
or the telephone number below. Do you have adequate time to devote to the activities of this
Committee?

Yes No

Please submit your application and current resume and/or curriculum vitae by e-mail to the
Chair of ACGIH® in care of the Science and Education Group at science@acgih.org.

If you have questions, please contact ACGIH® at 1-513-742-2020.

Thank you for your willingness to serve!


mailto:science@acgih.org
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Appendix B: Expectations and Responsibilities of Members of the ACGIH® Biological Exposure
Indices (BEI®) Committee

e Each member is expected to make satisfactory progress toward completing Committee assignments,
as documented in the meeting minutes. This includes the preparation of new or revised BEI
Documentations, Feasibility Assessments (both long and short form) and educational products such
as Webinars.

¢ Productivity of documents and educational products is a difficult issue to quantitate as all documents
and other activities are very dependent on the nature of the assignment and the degree of available
literature. Productivity of individual members will be assessed by the BEI Committee Chair and Vice
Chair in collaboration with the ACGIH Board Liaison.

e Members are expected to attend in-person and virtual meetings of the Committee. The duration of
these meetings is generally 1-2 days. Members are expected to read meeting materials prior to the
meeting and come prepared to contribute to Committee discussions and decisions.

e Members must comply with the confidentiality requirements of the Committee and ACGIH, and be
willing to disclose conflicts of interest and other sources of possible bias.

e Members are expected to interact in a collegial and professional manner.

e Members with more than three years of tenure on the Committee are expected to mentor and
otherwise assist more recently appointed members.



Appendix C: ACGIH® Voting Procedure

ACGIH® Committee Voting Procedure

This procedure is not intended to be inclusive, but rather as basic information/instructions.
Robert’s Rules of Order serves as additional guidance.

1. Motion /Voting Process According to ACGIH® Practices:
e Establish a quorum. At ACGIH®, a quorum is a majority (> 50%) of the voting Committee
members (hereafter referred to as members). Although Member Candidates and
consultants are full participants in discussions, they do not have voting privileges.

o Assure that motions are presented clearly and concisely and that all Voting Members are
aware of the exact language/intent of the motion (Note: Any motion that requires Board of
Directors’ approval must begin with a “Vote To Recommend (VTR) to the Board that . .

).
e Procedure for handling a motion:
o Member (not Chair) makes motion (“I move that . . ."),
o Another member seconds motion,

o Members debate motion (When a motion is on the table, keep remarks to the
motion under consideration),

o Chair puts question to members for vote,
o Chair announces result of vote.

¢ All members present have an obligation to cast a vote (Note: Chair only votes to make or
break a tie).

e A passing vote is defined as a simple majority of voting members.
e Recording motions and votes:

o ldentity of who makes or seconds a motion is not recorded in the meeting
minutes.

o The number of “YES” and “NO” votes is not recorded in meeting minutes.
o ABSTENTION votes are recorded in the meeting minutes as follows:

1. When ABSTENTIONS are for reasons other than conflict of interest
(COl), the number of members abstaining is recorded, but not the names

or reasons for the abstention. Abstentions should be rarely used unless
for COI.

2. When ABSTENTIONS are for conflict of interest, names of members
abstaining for COI are recorded along with a note that the abstentions
are for COlI.




2. Matters that require a vote:

Any Committee business that may require formal Committee approval, and/or approval
by the Board of Directors. When in doubt, use the voting process.

Documentation and their respective TLVs®, BEIs® and/or notations for substances or
agents that are proposed for Committee approval (and Board ratification) to:

o adopt as final,

o add to NIC (and NIE: Physical Agents Committee),

o retain on NIC (and NIE: Physical Agents Committee),

o withdraw from NIC (and NIE: Physical Agents Committee), or

o remove an existing substance or agent from the adopted TLV®/BEI® list (Note: If
a proposal to remove is approved and ratified, the substance or agent must
remain on the adopted TLV®/BEI® list and the proposed action so listed on the
NIC for public notification and comment. The reason(s) for the proposed removal
must be stated).

Documentation for an adopted TLV® or BEI® that was significantly revised (A note should
be added to the history section of the Documentation indicating the date and what type of
change(s) was made.)

Revision(s) to the TLVs® and BEIs® book (e.g., appendices, etc.) that may warrant public
comment or an NIC (and NIE: Physical Agents Committee) listing.

3. Matters that do not require a vote:

Revisions (i.e., additions or deletions) made to Under Study list.

Editorial changes/updates made to adopted TLV®/BEI® Documentation, when such
revisions are minor, supportive of the adopted value(s)/notation(s), non-controversial, etc.
When such changes are made:

o They should be brought to the Committee’s attention.

o A note should be added to the history section of the Documentation indicating the
date and what type of change(s) was made.

4. Conditions that must be met before full Committee votes on Draft Documentation and their
respective TLV(s)®, BEI(s)® and/or notation(s):

The draft Documentation must be reviewed by the subcommittee (TLV®-CS Committee)
or the author/co-author/assigned reviewer (TLV®-PA Committee, BEI® Committee,
Bioaerosols Committee) and agreed upon that the Documentation with its numerical
TLV(s)® /BEI(s)® and notation(s) are in order for full Committee final consideration/vote
(Note: For the BEI®, TLV®-PA, and Bioaerosols Committees, this draft Documentation
should include/address comments received from previous full Committee reviews).

The draft Documentation with its numerical TLV(s)® /BEI(s)® and notation(s) must be in
final (or near final) form and circulated in advance of the meeting to allow for full review
by the Committee’s members. The Documentation should be of sufficient quality to
prevent the need for an inordinate amount of discussion or rushed review by the full
Committee before vote.

As needed, the principal author should be available to the Committee when the
Documentation and its numerical TLV(s)® /BEI(s)® and notation(s) are up for Committee
vote.

5. Miscellaneous:

Withdrawing or Modifying/Amending a Motion: Before a motion has been stated by the
Chair, it can only be withdrawn or modified by the maker with agreement by the
seconder. Once the motion is stated by the Chair, it can only be withdrawn or modified by
general consent or a majority vote by the members.




Motion to Reconsider: Hasty or ill-advised action can be corrected through the motion to
reconsider. This motion can be made only by an individual who voted on the prevailing
side and must be made on the same day or the next succeeding day after the original
vote was taken (not counting a day which no business meeting is held during a session).

Motion to Table: A Motion to Table can be made at any time an issue is before the
Committee. The objective is to postpone the vote on the main motion. [The motion cannot
specify a time for resumption; if it did, it would be equivalent to a motion to postpone
definitely (which might be in order and even preferable.)] Such a motion is not in order
when another member has the floor. The motion is not debatable, requires a second and
a majority vote to pass. If passed, the issue before the Committee cannot be discussed
further until another item has been considered and voted upon. Motions to Table are
designed to be temporary in nature and merely reschedule the decision of an issue for a
later time. When the Committee wishes to resume consideration of a tabled motion, any
member may move to take a motion from the table. Such a motion requires a second, is
not debatable, and requires a majority vote. If passed, the Chair announces the main
motion and consideration is resumed. A tabled motion will expire if not acted on during
the same session (if the group meets less than quarterly) or by the conclusion of the next
session (if the group meets more than quarterly).

Call the Question (Call the Vote): A Committee member may desire to have the vote
taken before the Chair calls for the vote or before all members have finished discussing
the issue. Rationale for this action could include moving a meeting along in a timely
manner or determining how many members have already formed a conclusion. The
motion (I call the question) is not in order when another member has the floor. The
motion requires a second, is not debatable, and requires a 2/3 vote for passage. This
vote determines if the discussion continues (No vote) or if the discussion ends (Yes vote).
If passed, there can be no further discussion, and the Chair will ask for the vote on the
motion under question. Note: Members must be very cautious about employing this
method as it can restrict open dialogue.




Appendix D: BEI Feasibility Assessment Templates

Long Feasibility Assessment Template

Long Feasibility Assessment
BEI® for [Insert Agent]
[Date]

Occupational Exposure
(One or two paragraphs describing extent of exposure, identifying industries where the agent
is used, routes of exposure, and any data on non-occupational exposure. When available, list
the following:
OSHA Permissible Exposure Limit:
Threshold Limit Value
NIOSH Recommended Exposure Limit:
ATSDR Minimal Risk Level:
German BAT)
Health Risks

(Two to three paragraphs on human and animal data, including occupational studies when
available.)

Toxicokinetic Information
(Describe uptake, metabolism, storage and elimination of parent compound and major
metabolites. Emphasis should be on data in humans. Include data on partition coefficients
and elimination half-lives.)

Biological Sampling Issues

(Comment on likely requirements for timing of samples, presence of interferences, methods
for avoiding contamination, and sources of variability.)

Relationship of Biological Indicators to Exposure Guidelines

(Discuss correlation between indicator and TLV®.)
Relationship of Biological Indicators to Health Risk

(Discuss correlation between indicator levels and risk to health, where data are available.)
Summary (including judgment of feasible or not feasible)

(One to two paragraphs, with recommendation on whether to proceed. General criteria for
feasibility include substantial worker exposure or increasing trend, at least two human studies



showing substantial agreement on toxicokinetics, existence of TLV® based on systemic
effects, availability of good analytical method for determinant, and absence of serious
interferences, such as from background.)

Literature Cited

(Typically 6 to 12 citations)



Short Feasibility Assessment Template

Negative Feasibility Assessment
SUBSTANCE NAME (use IUPAC convention, e.g., TRICHLOROETHENE)

CAS number:
Chemical formula:
Chemical structure for organic compounds:

Summary of biomarkers considered

Biomarker Type Feasible for BEI®? Issue

List in decreasing order of priority

Conclusion:
No BEI for (SUBSTANCE) exposure can be proposed at this time.

Bibliography:
Source

Source

***PDocument layout should be set up in Word as pictured below. For assistance, contact
the Technical Editor.
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Appendix E: BEI® Documentation Template
General Instructions for Preparing Main Body of the BEI® Documentation

The primary purpose of the BEI® Documentation is to describe and analyze the scientific
literature that specifically supports the derivation of a BEI® and any associated notations.
Although the Documentation is not intended to be a comprehensive review of the literature for a
substance, it should describe the key literature studies that define the data associated with a
substance. To facilitate an organized description of this literature, the BEI® Documentation
template is divided into appropriate sections for description and analysis of the relevant studies.
The review of the literature should not be just a recitation of the findings and conclusions of
individual reports, but also must provide appropriate integrated analyses as to which study(ies)
are most appropriate for consideration (i.e., weight-of-evidence analysis) in derivations of the
BEI®. When a study seems to suggest the BEI® should be different from that selected, the
reason for discounting this study should be provided.

Because the scientific literature forms the basis for the Documentation, it is important that the
articles, studies, and other published data used be of the highest quality. To this end, all
literature searches will be conducted by ACGIH'’s Scientific Process and Research Manager.
This process allows for consistency and ease of updating and creates an important record of
search strategies. For more information on literature searches for Documentation, refer to the
ACGIH Style Guide.

If no studies are available for a major heading (e.g., Absorption, Elimination, etc.) indicate this
with the standard statement “No studies available”; if no data are available for a subheading
(e.g., Pulmonary), do not include the subheading in the outline. Any comprehensive literature
reviews relevant to a major heading should be discussed first before any subheadings.
Information in reviews relevant to subheading topics should be summarized there.

For each major heading and subheading, it is not necessary to describe all studies, but only
those regarded as reliable and relevant to the BEI® recommendation (adequate description of
methodology, reported in peer-reviewed literature, evidence, or reproducibility report, etc.). Use
of unpublished information requires that the entire study or communication be on file at ACGIH®
headquarters and that full disclosure must be transferred to ACGIH® so the Committee may cite
these data as necessary to be available for public release if requested.

The text of each section should present the studies regarded as most relevant and reliable to
derivation of the BEI® first, followed by descriptions of studies deemed of lesser, but
corroborative value. For studies that describe differential or contradictory findings, a brief
rationale should be presented for weighting the information of greatest value to the BEI®
evaluation (e.g., appropriateness of route of exposure; full characterization of dose-response;
adequacy of elements of study design; adequacy of description of study methodologies and
results; etc.).

Explanatory note: This template is constructed such that section headings of the actual
Documentation are described in Times New Roman font and the associated instructions for
completion of each section are described in Arial. These are the font families used by ACGIH®
to construct the TLV® Documentation. Make tables of data where possible using the table-
making feature of Microsoft Word.


https://acgih.sharefile.com/d-s1844277eca7d4a40aeacb7e57ba3c956

BEI® Documentation Template

SUBSTANCE NAME (use IUPAC convention, e.g., TRICHLOROETHENE)
CAS number:

Synonyms: (local terminology, e.g., perchloroethylene)
Chemical formula:
Chemical structure for organic compounds

RECOMMENDED BEI®

Determinant Sampling Time BEI® Notation

List in decreasing order of priority

Basis for the Biological Exposure Index

e Brief summary of the rationale for the index or indices, including discussion of the relationship of
each index to the TLV® and/or to dose-response information for human health effects.

e Indicate the specific health end-point addressed by the BEI® (e.g., narcosis, organ damage).
e In the case of multiple determinants, a brief discussion of their priority should be included.

e Briefly describe why (a) specific notation(s) is/are assigned.

e Ifthe BEI" is a revision, include a short history of the BEI® and explanation for the revision.

Conversion Factors (DO NOT use bullets)

1 mg/L = XX mmol/L
1 mmol /L = XX mg/L

Uses and Properties

e One or two paragraphs describing the industrial settings where the material is used, together with
an estimate of the number of workers exposed, if available.

e Properties should be limited to those relevant to biological monitoring, e.g., partition coefficients
or other solubility data, saturation vapor pressure (check existing TLV* Documentation for other
properties, but do not include those not specific for biological monitoring such as flash points,
etc.).

Possible Non-occupational Exposure

One or more paragraphs, describing current data on non-occupational sources of exposure, as data
provided. In particular, it will be important to assess the strength of non-occupational sources relative to
workplace sources.

Absorption
e May be one paragraph or may be divided into the three categories below where data exist.

e Ifdivided into two or three categories, indicate which is(are) the dominant route(s) of exposure,
e.g., “ABC is absorbed via respiratory, dermal, and gastrointestinal routes. Pulmonary absorption
is the major route in the workplace.”

e Indicate the kinetics of absorption for the different routes of exposure and an indication of the
percent absorbed and the time it may take to reach a steady state concentration in the body.



Pulmonary

Dermal

Gastrointestinal

Distribution

e Provide a summary on the distribution of an agent, including such information as distribution rate,
target organ/tissue, storage site, etc.

Elimination

Provide routes of elimination and identify the principal route of elimination.

Provide information on the rates of elimination. (In contrast to kinetics, this relates to the parent
compound and how rapidly it is cleared from the body.)

Describe whether elimination is the same or different when acute and chronic exposures are
involved.

Metabolic Pathways and Biochemical Interactions

Describe the biotransformation of the agent, including chemical reactions, organs involved,
metabolites or adducts formed, and any other interactions with host tissues or molecules.
Provide figure illustrating metabolic pathways, if appropriate. If figure is acquired from a
publication whose copyright is held by another corporate entity or individual, please provide the
ACGIH® Staff with point-of-contact information so that permission-to-reproduce may be
obtained.

Summary of Toxicology

Summary of the current knowledge of toxicology of the substance.

Emphasize human data but include animal data where they support the conclusions for human
toxicity.

If the TLV® Documentation includes a detailed summary of toxicology, as it often does, the
reader is referred there.

Other substantial reviews such as those produced by ATSDR, EPA, NIOSH, OSHA, WHO, and
others should be cited but not repeated.

TLV®-TWA or TLV®-C

Provide the TLV®-TWA or TLV®—Ceiling.

Briefly describe the basis for the TLV®-TWA or TLV®-Ceiling and the health effect(s) being
addressed.

List any notations attached to the TLV®,

FIRST DETERMINANT
(E.G., METHANOL IN URINE)

ANALYTICAL METHODS

® Provide acceptable method(s) with citation(s), e.g., Gas Chromatography with Mass Spectrometry.
When available, external quality assurance programs should be utilized.

e Specify if hydrolysis is required to release conjugates or not recommended for measure of the “free”
metabolite. Specify any pre-treatment that may be necessary before instrumental analysis.

e Describe standard methods in current use, such as those by the BAT group. Mention a definitive
method if available as the gold standard.



e Describe why an older method would be unacceptable, if data exist.

Sampling and Storage

e Describe specimen collection, the type of container, and any preservatives/anticoagulants that may be
necessary.

Indicate preferred time of collection in relation to exposure and why.

Indicate sample stability and temperature requirements for transportation to a laboratory.

Indicate storage conditions to prevent deterioration if analysis may be postponed.

Indicate stability of specimen under specified storage conditions if known.

Indicate whether contamination of samples is possible, e.g., not possible if the determinant(s) are
products of metabolism.

Biological Levels Without Occupational Exposure

e Indicate whether significant amounts of the determinant(s) may be found in an occupational
unexposed population, e.g., ambient background levels. If background data is available from
NHANES, it should be cited.

Kinetics

¢ Indicate the elimination kinetics of ABC or the determinant(s), the potential for buildup during a
week of repeated exposure and the recommended sampling time.

e Describe any toxicokinetic modeling data that support the elimination kinetics of ABC or its
metabolites.

Factors Affecting Interpretation of Measurements

e May be one or more paragraphs listing/describing what outside factors affect the determinant
measurement. Section may be divided into the following three categories, where data exist.

Analytical Procedure and Sampling

e Specifics of any required hydrolysis, advantages and detection limits of recommended methods,
contaminants or co-exposures that may interfere with the analytical determination.

Exposure

e Important points here are co-exposure to agents that (1) produce the same metabolite, (2) interfere
with the metabolism of the determinant, and (3) impact ethanol consumption on the rate of
metabolism of the determinant.

Population
e Discuss any information concerning the influence of ethnic, cultural, genetic, or other factors that

may differ across populations and would affect interpretation of the measurements.

Justification
Provide discussion for the justification of the determinant or provide discussion under any or all of
the following:

Toxicokinetic Approach

e Describe briefly the linkage between the index and airborne concentration, or between the index and
health risk, as the justification for the proposed value.

Field Studies (if data available)

e Include numbers of subjects and controls, type of workplace, brief description of exposure assessment
methods, use of PPE, and exposure results. Also include brief description of sampling and analysis
parameters and an assessment, if available, of the expected value extrapolated to a typical workplace



exposure at the current TLV*-TWA.
Laboratory Studies (if data available)

e Include number of subjects and controls, type of exposure conditions, duration of exposure and route,
nature of workload if not at rest, and an extrapolation to a typical workplace exposure at the
TLV®-TWA.

Simulation Studies (if available)

e Toxicokinetic modeling that supports the proposed value should be described, including a brief
discussion of the important assumptions and parameters used in the model. Experimental data that
support the model are especially valuable.

Other Subheadings such as health effects (as appropriate)

Summary

e One to two paragraphs summarizing preceding paragraphs for this determinant with an assessment of
whether available data are sufficient to support a BEI® — usually the answer is “yes,” but it may be
“no” where data are ambiguous and another determinant is proposed.

Recommendation

e  One paragraph stating the recommended value for this determinant together with timing, explanation
of any notations, and any advice to user regarding interpretation of the results.

e For a urinary determinant, a comment may be needed on the use of creatinine or specific gravity for
sample screening or correction.

e Add a final sentence giving the recommended BEI® in SI equivalent units.

e For those determinants with an Nq notation, some guidance values for the occupational health
professional as an aid to interpretation of results.

[End of Section on First Determinant]

SECOND DETERMINANT, IF ANY
(e.g., FORMIC ACID IN URINE)

ANALYTICAL METHODS

e Provide acceptable method(s) with citation(s), e.g., headspace gas chromatography with a flame
ionization detector (FID).high-pressure liquid chromatographic (HPLC) method with ultraviolet
detection.

e Describe why a currently accepted method would be unacceptable, if data exist.

Sampling and Storage
(headings as in first section . . .)

[End of Section on Second Determinant]

Other Reference Values

Short description of other organizations/jurisdictions index/indices using the same determinant(s) as
the BEI(s) ®. Provide basis/bases, if known.

Other Indicators of Exposure
Include here any other proposed determinants that are not recommended as BEI® due to insufficient



data, etc. Include brief descriptions of studies and summary of why the determinant was not
considered acceptable by the Committee.

BEI® Chronology

The purpose of this section is to describe only the historical and/or pending/actionable activities
(dates) associated with the BEI® Documentation. It is not intended to describe the detailed history of
actions completed on the Documentation. The ACGIH® office will create/update as necessary. See
example below:

References

e Refer to section 6 in the ACGIH Style Guide for information on finding and formatting references.

BEI® Chronology: Cadmium

Date | Action Determinant Sampling Time BEI® Notation

1986 | Proposed Cadmium in urine Not critical 10 pg/g creatinine |
Cadmium in blood Not critical 10 pg/L il

1987 | Proposed Cadmium in urine Not critical 10 pg/g creatinine | B
Cadmium in blood Not critical 10 pg/L B

1988 | Adopted Cadmium in urine Not critical 10 pg/g creatinine | B
Cadmium in blood Not critical 10 pg/L B

1991 | Proposed Cadmium in urine Not critical 5 ng/g creatinine B
Cadmium in blood Not critical 5pg/L B
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