June 30, 1997

Dear MASMS member:

The attached question and answer guide was developed by the MASMS Health & Safety committee to
assist school districts in complying with the MN Employee Right-To-Know {ERK) standard. A survey of
MASMS members indicated many differences in how the standard was being interpreted. Please forward
this information to the ERK Coordinator for your district.

The questions used to create this docwment were submitted by MASMS members, and the answers were
reviewed by OSHA for accuracy. Even though all school districts are not exactly alike, the guide should
help clarify how the ERK standard applies to common situations found in schools.

In general, OSHA representatives agreed that administrative/clerical employees, as well as most elementary
and general education secondary teachers are not normally exposed to materials other than “consumer use
products” which are exempt, and would not need to be trained,

OSHA also does not require that every employee be trained, only those having rouline exposure to hazards
covered by the standard. The Exposure Assessment Guide in Appendix A was provided to illustrate the
employee groups that are likely to be covered under the three main categories of the standard. The Healih
& Safety Training Curriculum in Appendix C was included to show how ERK training fits in with other
OSHA required training. Specific job duties and products will vary and will need to be evaluated by each
district.

Hazardous substance exposures can come from processes as well as products. Exposures to lead, carbon
monoxide, welding fumes, and wood dust can all occur in schools. Information regarding these hazards
must be provided to employees who are routinely exposed, similar to providing an MSDS for a product
containing hazardous chemicals. Information on each of these hazards was prepared by OSHA and has
been included in the appendix section of this document.

Many of the answers found in this guide came directly from the MNOSHA “Enforcement Guidelines for
the Employee Right-To-Know Standard” document which has been included as Appendix D. You are
encouraged to review this document carefully for issues not addressed in this guide.

Yau will have an opportunity to ask additional questions about this guide at the “Save Money on Staff
Training” workshop to be held during the MASMS Convention and Trade Show in St. Cloud. The
workshop will be from 10:10 AM to 11:60 AM on October 2, 1997, The workshop wiil be presented by
Dean Olsen, Osseo 1.5.D, 279, and Rodger Schacfbauer, Wayzata 1.5.D. 284, who represented MASMS
during all of the meetings with MNOSHA to develop this document,
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Disclaimer
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The agencies and organizations involved in the development of this question and answer guide
have attempted to answer the most Jrequently asked questions that school districts have
regarding the implementation of an Employee Right-To-Know Plan. This is not intended to be a
substitute for the actual regulation, nor is it intended 1o be a comprehensive guide. It is the sole
responsibility of each school district to comply with the OSHA standard. Interpretations of the
standard do vary. For further direction, you are encouraged to call the MN OSHA consultation
office. Judgement as to the suitability of the information provided in this guide is the sole
responsibility of the user. If legal or regulatory advisors or expert assistance is required, the
services of a competent professional or regulatory agency should be sought.




1. Which employees are covered by the MN Employee Right-To-Know (ERK) Standard?

The Standard requires that each employer evaluate their workpiace for the existence of
hazardous substances, harmful physical agents and infectious agents. Employees who are
"routinely exposed” to those substances or agents must be provided with information,
training, and personal protective equipment (gloves, goggles, etc.) for the hazards they are
exposed to. This includes all full-time, part-time, seasonal, and temporary employees.
Volunteers who receive no form of compensation are not technically "employees" and would
not be covered under the Standard.

2. What does "routinely exposed” mean?

"Routinely exposed” means that a reasonable potential for exposure exists during the normal
course of an employee's assigned work. This includes their routine duties and any direct
responsibilities they have for cleaning up leaks and spills during an emergency. It does not
include a simple walk-through of an area where a substance or agent is present and no
significant exposure occurs.

3. What is the definition of a "hazardous substance” under the MN ERK Standard?

The MN ERK Standard defines "hazardous substances" to include those items listed in
5206.0400 and any other substances that exhibit one or more of the following characteristics:

Health Hazard - toxic, highly toxic, irritant, strong sensitizer, a carcinogen, a teratogen, a
mutagen, a reproductive toxic agent, or for which there is generally accepted medical or
scientific evidence that substantial acute or chronic personal injury or illness, during or as a
direct result of, any customary or reasonably foreseeable accidental or intentional exposure
will occur,

Physical Hazard - combustible, flammable, extremely flammable, corrosive, reactive,
pyrophoric (ignites spontaneously), pressure generating (compressed gases), etc.

4. What types of products are exempt from the "hazardous substance" category?

a. Products intended for personal consumption by employees in the workplace.

b. Consumer products packaged for distribution to, and used by, the general public,
including any product used by an employer or the employer's employees in the same
form, concentration, and manner as it is sold to consumers, and to the employer's
knowledge, employee exposure is not significantly greater than the consumer exposure
occurring during principal consumer use of the product.

c. Any article, including but not limited to an item of equipment or hardware, which
contains a hazardous substance, if the substance is present in a solid form which does not
create a health hazard as a result of being handled by the employee.




Any hazardous substance that is bound and not released under normal conditions or
work, or in a reasonably foreseeable occurrence resulting from workplace operations.
Products sold or used in retail food sale establishments and all other retail trade
establishments, exclusive of processing and repair work areas.

Any waste material regulated pursuant to the federal Resource Conservation and
Recovery Act, Public Law Number 94-580, but only with respect to any employer in a
business which provides a service of collection, processing, or disposal of such waste.
Waste products labeled pursuant to the Resource Conservation and Recovery Act. If
hazardous substances make up the waste product, the employer must assure that mixing
of incompatible substances does not oceur.

Any substance received by an employer in a sealed package and subsequently sold or
transferred in that package, if the seal remains intact while the substance is in the
employer's workplace.

Any substance, mixture, or product if present in a physical state, volume, or mixture
concentration for which there is no valid and substantial evidence that a significant risk
to human health may occur from exposure.

"Liquor” as defined in Minnesota Statutes, section 340.07, subdivision 2, or
"nonintoxicating malt liquor” as defined in Minnesota Statutes, section 340.001, subd. 2.
"Food" as defined in the Federal Food, Drug, and Cosmetic Act, United States Code, title
27, section 321, et seq.

What is considered a "harmful physical agent" under the MN ERK Standard?

MN OSHA considers "harmful physical agents" to include the following items:

a.
b.
v

d

Heat.
Noise.
Ionizing radiation.

. Non-ionizing radiation.

Where there is a reasonably foreseeable potential for exposure to one or more of these
physical agents at a level which may be expected to approximate or exceed the permissible
exposure limit or the applicable action level, the employer must provide training to
employees as required in part 5206.0700. Reference question 7(b) for exemptions.

. What is considered an "infectious agent" under the MN ERK Standard?

MN OSHA considers "infectious agents" to include communicable bacterium, rickettsia,
parasites, virus, or fungus determined by the commissioner by rule, with approval of the
commissioner of health, which according to documented medical or scientific evidence



causes substantial acute or chronic illness or permanent disability as a foreseeable and direct
result of any routine exposure to the infectious agent. A list of covered infectious agents is
included in the standard.

How does a school district evaluate their workplace for the existence of hazardous
substances, harmful physical agents, and infectious agents?

This will vary somewhat from district to district. Refer to Appendix A for an example

of the employee groups found to have routine exposure within a specific school district,
based on individual responsibilities. Each district will need to conduct their own evaluation,
but this format may be helpful. Some important components of the assessment include:

a. Hazardous substances - Conduct an inventory of products used in the district that
contain hazardous substances or have hazardous physical characteristics. The evaluation
can be completed using a combination of physical inventories, purchasing records, etc.
Some commonly omitted hazards include: welding fumes, soldering fumes, carbon
monoxide in areas where there is a combustion source, wood dust, etc. Refer to
Appendices E, F, G, H and [ for reference materials that can be used to train employees
who are routinely exposed. Employees who are exposed to these "hazardous substances”
need to be identified so that they can be provided with the proper training, information
and personal protective equipment.

If employees are only exposed to items that would be considered "consumer products”
(see exemption in question 4), the employer will need to determine if the products are
used in the same form, concentration and manner as a consumer would use them. If the
products are used more frequently, for example, and therefore pose a substantially greater
exposure, they would not be exempt.

b. Harmful physical agents

Heat - Heat related health problems include heat stroke, heat exhaustion, heat cramps,
fainting, and heat rash. For indoor work areas, MN OSHA refers to the "Workroom
Ventilation and Temperature” chart located in section 5205.0110. If the effective
temperature limit is approached or exceeded, training should be provided for employees
who will be working for extended periods of time in these areas. Employees who simply
walk through a hot area would not require training. Areas to evaluate might include
boiler rooms, mechanical areas, laundry rooms, kitchens, kiln rooms, etc. Even though
employees working outdoors (maintenance and grounds crews, lifeguards, etc.) are not
directly covered by the table found in section 5205.0110, they can also be exposed to
extreme heat during the summer, and training is recommended. Examples of employee
training would include: identification and cause of heat disorders, symptoms of over-
exposure, how to treat heat stress/stroke and preventative measures that can be taken to
avoid over-exposure.




The MN ERK Standard requires training for exposures to noise levels that approximate
or exceed the §-hour action level of 85dB. Even short-term exposures to some loud
pieces of equipment or machinery can exceed the 8-hour action level. Refer to Appendix
B for permissible exposure levels, action levels and other pertinent information.

Since the Hearing Conservation Standard (1910.95) also has training requirements that
are mandatory at this level, additional or duplicate training under the MN ERK Standard
is not required. Refer to Appendix C for an illustration of how the Hearing Conservation
required training supersedes the training requirements under MN ERK.

Ionizing radiation - Exposure to ionizing radiation in 2 school is highly unlikely. Some
of the most common uses of ionizing radiation oceur in hospitals and dental offices with
X-ray equipment, and in general industry with non-destructive testing,

Non-ionizing radiation - Exposure to non-ionizing radiation in a school is also unlikely.
Possible sources of non-ionizing radiation include lasers used in construction, radio
frequency (RF) microwave heaters, and communications systems. Typically, microwave
ovens would not exceed OSHA''s exposure limits.

¢. Infectious agents - Conduct an evaluation to determine which employees in the district
have routine exposure to body fluids through first aid, cleaning, or hygiene-related
activities that are required as part of their job. This would include routine exposure to
all body fluids other than perspiration (including feces, urine, sputum, menstrual
discharges, saliva, etc.). This may include individuals that are not covered by the
Bloodborne Pathogen Standard (e.g. if diapering was their only source of exposure).

8. Would a newly hired employee who has received ERK training from a his/her past

employer within the last year need to be completely retrained?

District specific information including labeling procedures, MSDS locations, personal
protective equipment and designation of the ERK Coordinator would need to be provided.
Since the current employer will be held responsible for the employee’s competency, it may be
easier to just re-train them, rather than evaluate the previous training they received.

. What should a district do about employees who do not attend ERK training sessions?

How many times do we need to offer it, to avoid being cited for failure to train them?

The employer is responsible for ensuring that all employees who are routinely exposed to
hazardous substances, harmful physical agents or infectious agents are trained accordingly.
This is the same rationale that is applied to personal protective equipment, which states that
the employer shall not only provide, but ensure the use of PPE. It is not acceptable to just
offer the training once or twice and see who shows up. You may need to make attendance a
mandatory part of their contract if it isn't already. Failure to attend would then indicate that
the employee is deficient in performing their duties and disciplinary action could be taken.
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10. Are CD-ROM interactive training programs sufficient to meet the MN ERK training
requirements if specific information regarding the location of MSDS's and PPE are
provided as a written handout, as well as the name of the ERK Coordinator if they have
additional questions or need more information?

There must be a "trainer” available to answer questions. The employee's immediate
supervisor may be the logical choice in this situation, because they would be able to answer
questions about specific procedures used in the building. The ERK Coordinator does not
need to personally conduct each training session.

11. Does MN OSHA allow any leniency for annual refresher training? Must the training
always be completed in 365 days or less? -

Technically, refresher training should be completed within one year of the last training date.
But, because of employee contract days and scheduling conflicts, you may need to use
common sense. If your refresher training is consistently held during the first month of
school for example, you have met the general intent of the regulation and would not be cited.

12. Can hazardous substance training be done by "category of harm" rather than on
product specific hazards?

Yes. Training does not need to be provided on each specific product found in the workplace.
The employer has the option of training employees on "categories of harm" associated with
products that are or may be encountered by an employee (e.g. corrosives, carcinogens,
flammabiles, etc.). This approach may be especially useful when products and vendors
change frequently. OSHA does not expect that every worker will be able to recite all of

the information about each chemical in the workplace. They do, however, require that
employees know where to obtain additional information. Inspectors will routinely ask
employees at random if they know who their Employee Right-To-Know Coordinator is, and
where the MSDS's are kept. Training should include an explanation of the types of
information available on MSDS's, and how to acce:- them. Labels will serve as an
immediate reminder of hazard information, while MSDS's provide employees with a detailed
reference source.

13. Would the district's administrative, secretarial, and clerical staff require ERK
training because of their exposure to standard office products?

No. Most office supplies would be exempt, either as nontoxic products or as consumer
products. Intermittent use of a copying machine, including occasional changes of toner,
would not result in coverage under the standard. However, an employee who operates a
copying machine all day as their primary job function, and/or handles chemicals while
servicing the equipment would need to be trained.




14,

15,

16.

17.

Would elementary and general education teachers in non-laboratory/shop

classrooms require ERK hazardous substance training because of their exposure to
white board cleaner, markers, water color paints, rubber cement and other similar
products?

No. Most of these products would be exempt as non-toxic or consumer products.

Would elementary art teachers require ERK "hazardous substance” training for their
brief exposure to the following products during classroom demonstrations; water color
paints, tempera paints, Elmer's glue, rubber cement, washable markers, charcoal,
crayons, clay, non-toxic glazes, etc.?

In the majority of cases, they would not have to be trained. Most of these products would be
exempt as non-toxic or consumer products, as long as they are being used in the same form,
concentration and manner as a consumer would normatly use them. Each district would
need to evaluate the specific products being used and the frequency of exposure.

Would junior and senior high art teachers require ERK "hazardous substance”
training for their brief exposure to the following products during classroom
demonstrations; oil based paints, acrylic paints, tempera paints, charcoal drawing
pencils, permanent markers, inks, rubber cement, mineral spirits, clay, non-toxic
glazes, and possibly soldering fumes in jewelry making?

Even though many of these products would be exempt, either as non-toxic or "consumer
products”, they are probably being used more often than a consumer would normally use
them, or in way that is not intended by the manufacturer. Each district would need to
evaluate the specific products being used and the frequency of exposure.

Would industrial technology teachers (e.g. wood shop, metal shop, graphic arts, motor
repair, etc.) require ERK "hazardous substance” training for their brief exposure to
the following products during classroom demonstrations; paint, mineral spirits, parts
cleaning solvents, lubricants, grease, oil, gasoline, wood stains, varnishes, inks,
photographic fixer developer, etc.?

Even though many of these products would be exempt, either as non-toxic or "consumer
products”, they are probably being used more often than a consumer would normally use
them. Each district would need to evaluate the specific products being used, the
frequency of exposure, and how the product is being used.



18.

19,

20.

21.

Are science teachers exempt from hazardous substance training under MIN ERK
because they are "technically qualified"” (e.g. they have more knowledge about the
products they use than the instructor)?

In 1989, the statutory definition of "technically qualified individual" (TQI) was revised so

that now, the only individuals who may claim TQI status are: physicians, dentists,
pharmacists, or lead research individuals. However, if they are in compliance with OSHA's
Laboratory Safety Standard, 29 CFR 1910.1450, additional training under MN ERK would
not be necessary. They should however, be informed of the district's labeling procedures,

the location and use of MSDS's, and who to contact for more information (ERK coordinator).

Would students hired in the summer for mowing, weed trimming, and possibly some
interior painting during wet weather need to be trained under MN ERK for hazardous
substances?

The definition of "employee" includes part-time, temporary and seasonal workers. Students
may or may not have experience working with these types of products. Even though the gas,
oil and latex paint they are using might fall under the "consumer product” exemption
described earlier, training should be considered. Because the products they will be working
with are very limited, the training should only take a few minutes. Depending on the
equipment being operated, you may also need to provide training on hearing conservation
and the use of ear plugs, ear muffs, or other PPE.

Do warehouse employees need to be trained on every product they handle?

No. Because of the exemption listed in the MN ERK Standard (see question #4), employees
who only handle sealed containers would not require training. However, the employer would
need to provide training to any employee who is designated to respond to spills, leaks, and
other emergencies involving hazardous substances.

Would an employee need "infectious agent" training under the MN ERK Standard if
they are already receiving bloodborne pathogen training under the Federal standard?

The information required to be presented as part of the training program for infectious

agents was amended in 1992 to coincide with the training required for bloodborne

pathogens under 1910.1030. This change allows employers to conduct one training program
that covers all infectious agents (bloodborne pathogens are infectious agents) and have that
program satisfy the requirements of ERK and 1910.1030. Your Bloodbome Pathogen
training program may need to be expanded, but much of the information is the same. In most
cases, the employee groups being trained under each regulation will also be the same.
Training should provide sufficient information ~n the chain of infection, universal

precautior. . .7id the availability of personal pr- < tive equipment.




22.

23.

24,

25.

26,

Would general education teachers need "infectious agent" training under MN ERK?

No, unless they have begm assigned first aid responsibilities, or have other specific duties that
require direct contact with body fluids. For example, an English teacher who sends students
to the nurse when they feel ill would not require infectious agent training.

Would physical education instructors, physical therapists, coaches, or playground
supervisors need "infectious agent” training under MN ERK?

If the employee's responsibility is solely to provide verbal direction for administering self-
care of injuries and/or call for emergency assistance (i.e. the school nurse or 911), and they
are not responsible for body fluid clean-up, training would not be required. If the staff has
been assigned first aid or body fluid clean-up responsibilities, training is required. If you
combine your bloodborne pathogen and infectious agent training, as discussed in question
#21, no additional training would be needed. Exposure to perspiration alone would not
require training under either standard. Staff who are exposed to body fluids through "Good
Samaritan” acts would also be exempt from infectious agent training.

Would special education teachers need infectious agent training under MN ERK?

If the special education teachers have routine exposure to body fluids though first aid,
suctioning of tracheas, diapering, spill clean-up, or other personal hygiene-related activities,
they would need to be trained. This may include individuals that would not require training
for bloodborne pathogens (e.g. if diapering was their only source of exposure). As discussed
in question #21, a comprehensive bloodborne pathogen training that includes other infectious
agents would cover both training requirements.

Are school nurses exempt from ERK "infectious agent" training because they are
"technically qualified individuals"?

In 1989, the statutory definition of “technically qualified individual” {TQI) was revised so
that now, the only individuals who may claim TQI status are: physicians, dentists,
pharmacists, or lead research individuals. But, if your nurses are attending an annual
"infection control” training session as part of their continuing education requirements, they
would not need to attend additional refresher training for "infectious agents" or bloodborne
pathogens. The initial training they receive must be comprehensive and district specific.
Information regarding district specific procedures would need to be provided any time there
are changes from the initial training they attended.

Are MSDS's located in a networked, computerized program considered accessible
if training components include how to manipulate the program and access needed
information?

Yes, provided that a hard copy is available to the employee requesting it within 24 hours.

9



27,

28.

29.

Would it be acceptable for each building have a "master" manual of MSDS's or
computerized program for all of the hazardous substances used in the district?

Yes, as long as employees understand where the information is located and how to access it.
By including MSDS's for all of the products used within the district in each set of manuals,
you can avoid complications that arise when individual products in various departments are
exchanged. It is much easier to update, track, and maintain a system that is consistent in
each facility. MSDS's for new products can be added to all of the manuals simultaneously,
instead of school by school, or department by department as needed.

Are MSDS's required for items that fall under the "consumer product™ exemption?

No, not if the products are used in the same form, concentration and manner as a consumer
would normally use them. If they are not being used in the same manner, an MSDS would
be required. Even during "normal consumer use" many consumer products can still be
hazardous. If they are frequently used, you may want to consider adding the MSDS to your
file anyway. Products that employees bring to work for their own personal use are exempt.

What information is required on a secondary container label?

At a minimum, the secondary container label must contain the identity of the hazardous
substance, and the appropriate hazard warnings. It is also recommended to have the product
name and manufacturer's name listed so that employees can easily refer to the MSDS if
needed. Since employees should have already been trained on the personal protective
equipment (PPE) required for each type of hazard under the PPE Standard, the protective
equipment needed for each product would not have to be listed on the label. Labeling each
container might be beneficial however, since products are used in different ways that may
require varying degrees of protection. You may also want to include information on the
route of entry (inhalation, ingestion or absorption) and specific target organs.

10
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WAYZATA PUBLIC SCHOOLS
EMPLOYEE TITLE CLASSIFICATIONS

JOB TITLE - EXPOSURE = HAZARDOUS ' INFECTIOUS  PHYSICAL

. UNLIKELY | SUBSTANCES AGENTS . AGENTS
Superintendent ; : :

Superintendent, Executive Assistant

Superintendent, Secretary

Human Resource Services, Director |

Human Resource Services, Secretary

Benefits/Substitutes, Coordinator

Receptionist, District

Human Resource Services, Para

H
Curriculum & Instruction, Director ]i
Curriculum & Instruction, Secretary |

Finance & Business, Director

Finance & Business, Secretary

Controller

Accountant

Bookkeeper

Accounis Payabie, Secretary

Accounting, Secretary

Special Education, Director

Special Services, Supervisor

Early Childhood Coordinator

Special Education, Secretary

Purchasing/Data Processing, Coordinator

Purchasing, Secretary

Student Census, Clerk

Payroll Manager

Payroll Technician

Buildings & Grounds, Supervisor

\'\

< \"*\\\\(Q‘:g(‘.v\tvw Q"\Qﬁﬁ\"‘:\\\

Buildings & Grounds, Secretary

S
N
\

Health & Safety Specialist

Food Service, Supervisor

A

Food Service, Secretary

Grounds Foreman

Grounds Crew

Carpenter

Mechanic

Painter

NORRR N
VNARE N

Plumbing/Heating *

Truck Drivers

Warshouse Clerk

Technology, Director

Technology, Secretary

Technology, Para

Computer Coordinator

< RSN

Network Specialist

Video Technician




WAYZATA PUBLIC SCHOOLS
EMPLOYEE TITLEC

Counselor Seéretary, Secondary

LASSIFICATIONS

Chemical Health Coordinator, Secondary

Music Teacher, Secondary

Communications Teacher, Secondary

PE/Health Teacher, Secondary

Focus Teacher, Secondary

Family & Consumer Science Teacher - Sec, |

N EAAARAAN

Industrial Technology - Secondary

Science Teacher - Secondary

<

World Language Teacher - Secondary

Social Studies Teacher - Secondary

Business Education Teacher - Secondary

Math Teacher - Secondary

Art Teacher - Secondary

Secretarial Pool - 8r. High

Paras - Sr. High

Health Para, Secondary

Xerox Para - Sr. High

Hall Monttors - Sr. High

Media/Library Specialist, Secondary

Media/Technology Specialist - Sr. High

Assessment & Evaluation Coordinator

Assessment & Evaluation, Secrelary

Transportation Coordinator

Transportation, Secretary

SISOSREERERR] NN S|

Special Education Teachers, Secondary

Special Education Paras - Secondary

MSMH Teacher - Secondary

MSMH Para - Secondary

SRS

TAP Teachers - Sr. High

TAP Para - Sr. High

Food Service Staff - Secondary

Youth Service Advisor - Sr. High

Police Liaison Officer - Sr. High

AV/Computer Technician - Sr. High

Teacher, Elementary

ty

Secretary, Elementary

Media Specialist, Elementary

Art Teacher, Elementary

Music Teacher, Elementary

SINSRR RS SK

Physical Education Teacher, Elementary

Adaptive Phy Ed, Elementary

Health Para, Elementary

Computer Para, Elementary

Teacher Para, Elementary

Special Services Para, Elementary

Psychologist, Elementary
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WAYZATA PUBLIC SCHOOLS
EMPLOYEE TITLE CLASSIFICATIONS

Electronics Technician

v

g

SAS| Aministrative Technician

SAS! Student Technician

Reading Office, Secretary

Elementary Science Center, Consdltant

Elementary Science Center, Para

Vision 21, Director

Vision 21, Coordinators

Vigion 21, Paras

Psychologist

Social Worker

Occupational Therapist

NIRRT R

Adapted PE

ECSE Teachers

School Nurse

ANANAY

Preschool Screening Nurse

Speech Clinician

ESL Teacher

Community Education, Director

Community Education, Secretary

Home Basa/WISHES Coordinator

WISHES Facilitator

Home Base, Counselor

Community Education, Attendant J7¢iA

Volunteer Coordinator

Community Education, Para

Aduit Enrichment Coordinator

Agquatics Supervisor

Adult Basic Education Coordinator

Facilities/Youth Service Coordinator

Youth Services Advisor

Community & Collaboration Coordinator

ECFE Coordinator

ECFE, Clerical Para

SINERRNS] AR SRS RRKIRK

ECFE, Teacher

ECFE Program Development Specialist

ECFE, Teacher Para

NS

Learning Readiness Manager

Principal, Secondary

Assistant Principal, Secondary

Principal Secretary, Secondary

Altendance Secretary, Secondary

Administrative Assistant, Sr. High

Activities Director, Sr. High

Assistant Activities Director - Sr. High

Activities Secretary - Sr. High

Counselor, Secondary
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WAYZATA PUBLIC SCHOOLS
EMPLOYEE TITLE CLASSIFICATIONS

Sccial Worker, Elementary

v : i
Special Education Teacher, Elementary ; o
Speech Teacher, Elementary : v |
Home Base Staff, Elementary ; v
Food Service, Elementary 5 | v
Custodian, hiementary Ve w P
Principal, Elementary N E
Volunteer Faciiitator, Elementary : i
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This section will review, in a summary fashion, the key elements of OSHA's Occupational Noise Exposare Standarg,
and the subsequent Hearing Conservation Amendment. Copies of the specific regulations are located in appendix A
of this manual. It is suggested that these materials be read in addition to this summary.

The Occupational Noise Exposure Standard.

The first direct occupational noise standard of a national scope was derived from Walsh-
Healey Public Contracts Act. In 1971 it was adopted under the Occupational Safety and
Health act. This regulation is a rather simple and direct one page document which defines
noise as a hearing health risk and gives direction on what needs to be done if noise is detected.

Noise is determined to be any sound with a continuous level of 90dB A which persists for 8
hours. In addition, those variable sounds which result in an equivalent level of 90dBA are
also of concern, In either circumstance, these conditions result in a maximum Permissible
Exposure Level (PEL) of 90 dBA resulting in an exposure of 100%. Noises with a higher
level than 90dBA can be sustained for periods of less than 8 hours depending on their mag-
nitude, and sounds with average levels less than $0dBA can persist for periods of more than
8 hours. Changes in the level above and below 90dBA, and in the work day period of 8 hours
will alter the percentage of actual exposure. Table G-16 in fig II-1 defines the effect of level
increase or decrease, and the relationship of time to total exposure. Measurements to deter-
mine the worker’s exposure are to be made utilizing a threshold of 90dB, thus the measure-
ment starting point and maximurn allowable are the same level

If noise is determined to be present, employers are required to make either engineering or
administrative efforts to control the noise. If these efforts are not successful, personal protec-
tive equipment must be provided. In addition, while personal protective equipment is in use,
an "effective hearing conservation program shall be administered”.

FigII-1. Table G-16 - Permissible Noise Expasurel.

Duration per day, hours Sound level dBA slow response
8 . et es e e e s e e c e e . 90
6 . e e et e e c e e 92
4 c e ettt e e e e ... 95
3 e i s e e et e e e et e s e e e 97
2 e e e e e e e e e e e e .. 100
1.5 e e e m e s e et ettt e cee e 102
1 e e e et e e e C e e s e . 105
05 ....... C et et e et et S B 1
0.230rless . ..ot S § &

'When the daily noise exposure is composed of two or more periods of noise exposure of different levels, their com-
bined effect should be considered, rather than the individual effect of each. If the sum of the following fraction:
Cy/T1+CofT2+CafTn exceeds unity, then, the mixed exposurs should be considersd to exceed the limit valoe. G in-
dicates the total time of exposure at a specified noise level, and Ty indicames the total time of exposure permitted at
this level. Exposure to impulsive or impact noise should not exceed 140dB peak sound pressure level.







AVERAGE OVER TIME

OSHA regulations require that an individual’s time weighted daily noise exposure must not
exceed 90 dBA over a period of 8 hours. This exposure leve] is equal to 2 100% dose. If the
average is above 90 dB, the dose is higher than 100% and if the average level is below 90
dB, dose is less than 100%.

Earlier we learned that 90 dB + 90 dB = 93 dB. This calculation was based on an equal ener-
gy principal or 3 dB exchange rate. Exchange rate is the decibel level that equals a doubling
of energy (Also called doubling rate). OSHA uses a 5 dB exchange rate. This means that if
the average increases 5 dB the dose doubles, and if it decreases 5 dB the dose is halved. So
if 90 dB equals 100% dose, then 95 dB equals 200% dose, 85 dB equals 50% dose, etc. The
exchange rate of 5 dB that OSHA uses is a variation from acoustic standards, but is designed
to achieve accurate hearing loss potential. So for our purpose in this manual the exchange
rate of 5 dB will be used from now on.

When sound levels are averaged over a period of time the result is called L-Avg (Level
Average). If the sound level is averaged over exactly 8 hours the result is called TWA (Time
Weighted Average). If a worker is being monitored for 4 hours and the average level (L-
Avg) is found to be 90 dB, the TWA will be less than 90 dB since the same noise exposure
is averaged over greater period of time (8 hours). The TWA in this example will be 85 dB
since the time is half and the doubling/halving rate is 5 dB. So 90 dB over 4 hours is the
same exposure as 85 dB over 8 hours. If we continued to monitor the same worker for another
4 hours at the same noise level, the L-Avg would stay the same as the the period of time it
will be averaged over will simply increase with the sampling time. The TWA which is al-
ways over 8 hours, however, will now increase to 90 dB and the dose will be 100%. If on
the other hand we continued to sample for 4 hours with no noise present the TWA and dose
would remain unchanged, but the L-Avg would decrease as the real average obviously is
less. It is now apparent that the TWA and the dose only can increase or stay steady, where
the L-Avg can vary up or down as time elapses. Here are some more examples:

90dB continuous for 8 hours equal S0dB TWA or 100% dose
95dB continuous for 8 hours equal 95dB TWA or 200% dose
90dB continuous for 16 hours equal 95dB TWA or 200% dose
90dB continuous for 4 hours equal 85dB TWA or 50% dose
95dB continuous for 4 hours equal 90dB TWA or 100% dose
80dB continuous for 16 hours equal 85dBTWA or  50% dose
110dB continuous for 2 hours equal 100dB TWA or 400% dose

Fig I-18 shows a 5 minute noise sample with typical noise variations. The L-Avg will sta-

bilize over time, but the dose will keep increasing at a rate determined by the noise level,



Typical sound levels, measured "A "slow.
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Super siren. Jet airplane takeoff at 50 feet.
Approximate threshold of pain in human ear.

Jet airplane takeoff at 200 feet.

Riveting machine. Chain savw.

Area around electric furnace.

Boiler room. OSHA permissible exposure level (PEL).
Pneumasatic drill at 50 feet.

Speech at | foot.

Back ground in large retail store. Speech at 3 feet.
Private business office. Typical home.

Quiet residential area.
Back ground in motion picture studio.

Average threshoid of hearing. 1 - 4kHz.
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ISD 284 EMPLOYEE HEALTH & SAFETY TRAINING CURRICULUM
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Superistendesnl

Superirtendent, Fxec. Assistant

Superintendan, Secrelary

Fhenait Resourcn, Direclor

Hesnan Resource Secrefary

Banefits/Substilties, Coordinato

Receptionis!, District

Human Resource Servicas, Patg

Cutrricuhen & instruction, Direclo}

Curicutm & nstruction, Secret

Finance & Business, Direclor

Finance ard Business, Secrelar

Conlrolier

Bookkeepar

Accounts Payable, Secrotary

Accounting, Secrelary

Special Education, Direcior

Speciat Services, Supervisor
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Spacial Fducation, Secrolary ) ; . o ]
Eatly Chilldhood Coordinator ¥
PurchasingAata Process., Coor

X

Purchiasing, Secretary

Stsdend Consus, Clork

Payrolt Manager

Payrolt Technician

Buildings & Grounds, Suparvisod

X XX

X X XX | - 2XIix x| XXX

flealth & Safety Specialist X XX XXX A X X IXIX X IXIXIXIXIX

Buildings & Ground, Secrelary

NOTE: :x pesioNATES TRAINING PROGRAMS THAT MUST BE coMPLETED BY WAYZATA 1SD 264 EMPLOYEES PRIOR Y0 PERFORMING ASSIGNED DUTIES,






Food Saervice, Supervisor

Food Servics, Secraetary

Grounds Foreman

Grounds Crow

Carpenter

Meachanic

Painter

Plumbing/Heating

Fruck Drivers

Warehouse Clerk

Technology, Director

Technology, Secratary

Technology, Para

Computar Coordinator

Network Specialist

Vidaeo Technician

IR X i 3e] X

Electronics Tachniclan

SAS! Administrative Techniclan

SAS! Student Techniclan

Reading Office, Secretary

Elementary Scl. Cnir, Consultard

Elemsntary Science Center, Parg

Vision 21, Director

Vision 21, Cootdinators

Vision 21, Paras

Psychologist

Social Worker

2P 5e] 75 I ¢ e X e

Qccupational Theraplst

Adapted PE
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ECSE To#thers

School Nurse

Preschool Screening Nurse

*Speech Clinician

ESL Teacher

Community Education, Director

Communily Education, Secretan

Home Base/WISHES Coordinalgr

XXX X DX R

WISHES Facilitator

Horna Base, Caunseior

LA
Community Education, Attendan

b

ﬁ;ih

Voluntesr Coordinator

Community Education, Para

Adult Enrichment Coordinator

Aguatics Supervisor

Adull Basic Ed Coordinator

Faciliies/Youth Service, Coord

ECFE Coordinator

ECFE, Clarical Para

XIKIXK | | x[X X Rx|X

ECFE, Teacher

ECFE Program Dvipmint Special

ECFE, Teachsr Para

XX

Learning Readiness Managear

Principal, Secondary

Assistant Principal, Secondary

Principal Secretary, Sacondary

Aftendance Secretary, Secondaty

SR RIX







Administrativa Assistant, Sr. High

Aclivities Direclor, Sr. High

Assistant Activities Dir, Sr. High

Activitles Secralary, Sr. High

Counselor, Secondary

Chamical Hith Coord, Secondary

Music Teacher, Secondary

Comminications Teach, Sec.

PEfHealth Teacher, Secondary

Focus Teacher, Secondary

Family & Consumer SciTascher,

X
X
X
X

A

Counselor Secrelary, Secondary X

X

X
p

X
X
sedl

Industrial Technology, Secondar

Science Teacher, Secondary

World Language, Sacondary

Soc, Studies Teacher, Secondary

Bus. Ed. Teacher, Secondary

Math Teacher, Secondary

Secretarial Pool, Sr. High

3 | 2D I

Paras, Sr. High

Haalth Para, Sscondary

Xerox Para, Sr. High

Hali Monifors, Sr. High

Madia/Library Spec, Sacondary

Media/Technology Spec, St High

Assassment & Evaluation, Coord

Assessmant & Evaluation, Sec.

Transportation Coordinator

Transportation, Secrefary
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Special £Ed Teachers, Secondani
Special Ed Paras, Secondary
MSMH Teacher, Secondary >
MSMH Para, Secondaty X
TAP Teachers, Sr. High

TAP Para, Sr. High

Food Setvice Staff, Secondary
Youth Servica Advisor, Sr. High
Police Laison officer, Sr. High
AVIComputer Techniclan, Sr. High
Teacher, Elsmantary
Secratary, Elementary

DX (XX

e

Media Specialist, Elementary
At Teacher, Elementary
Music Teacher, Elermentary
Physical £d. Teacher, Elementagy
Adaptive Phy. Ed., Elementary
Heaith Para, Elamentary
Computer Para, Elamentary
Teacher Para, Elementary
Special Services Para, Elementgry
Psychologist, Elementary

Social Worker, Elementary
Spectial £d Teacher, Elemerntary
Speech Teacher, Eloementary
Home Base Stafl, Elementary
Food Servica, Elementary
Custodian, Elementary X1 X X X X1 KX

Principal, Elementary
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{aundry

Playground Supervisor

Summer Qutside Crow

Volunteer mm%.xmﬁo: Elementary]
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SUBJECT:

Purpose;

Scope:

References:

1.

2.

MNOSHA INSTRUCTION CPL 2-2.38C CH-1

September-24-1995 February 25, 1996

Enforcermnent Guidelines for the Employee Right-to-Know Standard (Minnesota Rules Chapter
5208} in General Industry and Construction.

This instruction establishes policies and provides clarifications to ensure uniform inspection
procedures are followed when conducting inspectons to enforce the Empioyee Right-to-Know
Standard.

This instruction applies Minnesota OSHA-wide.

MNOSHA Field Compliance Manual (FCM) and Compliance Rating Guide (CRG).

Minnesota Rules, Chapter 5208, "Employee Right-to-Know Standard” - 5205.0100 to
5205.1200."

Minnesota Rules 5210.0800 to 5210.0860, "Trade Secret Registration.”

Minnesota Rule 5205.0110, "Workroom Ventilation and Temperature.”

29 CFR 1910.20, "Access to Employee Exposure and Medical Records "

28 CFR 1910.14580, "Occupational Expostire to Mazardous Chemicals in Laboratories.”
28 CFR 1910.95 and 1926.52, "Occupational Noise Exposure.”

28 CFR 1910.96 and 1926.53, “{onizing Radiation."

29 CFR 1910.97 and 1926.54, "Nonicnizing Radiation.”

29 CFR 1910.1200, "Hazard Communication.”

12

Federal OSHA Instrucion CPL 2-2.38C, "Inspection Procedures for the Hazard
Communication Standard.”

Cancellation:

1.

This instruction cancels the foliowing directives:

MNOSHA Instruction STD 5-2.1, "Material Safety Data Sheets for Drugs Under the Employee
Right-to-Know Standard,”

MNOSHA Instrucion CPL 2-2.38A, "Enforcement of Employee Right-to-Know at Construction
Sites."

Providad by the:
1 WORKPLACE SAFETY
CONSULTATION DIVISION
Department of Labot and Industry
443 Lafayette Road
St Paul, Minnesota 55156-4311
(612) 287-2393

Sutety s Hoelth Aasi v Adir i




MNOSHA INSTRUCTION CPL 2-2.38C CH-1

September-24:-+955 Febnuary 29, 1096
3 MNOSHA Instruction CPL 2-2.38B, "Severity/ Probability Rating Guidelines for Right-to-Know
Citations."”
4, MNOSHA Instruction CPL 2-2.39, "Material Safety Data Sheets.”

Backaround:

The Employee Right-to-Know Act was passed by the Minnesota Legisiature in 1983 and has been
revised several imes snce then. At the time of its adoption, it was a new concept for employers and
MNOSHA's enforcement of the Act was directed at the establishment of rudimentary Employee Right-
to-Know (ERTK) programs. Since then, Federal OSHA has issued its Mazard Commurication
Standard and employers have a wider knowledge of the requirements for such programs. Minnesota
OSHA has not adopted the federal Harard Communication Standard but continues to enforce the
Employee Right-to-Know Standard.

The Employee Right-to-Know Act applies to all employers in Minnesota with the exception of Federal
agencies. It does not differentiate between general industry and construction.

The Actis intended to ensure that employees are aware of the dangers associated with hazardous
substances, harmful physical agents, orinfectous agents they may be exposed to in their workplaces.
Employers are required to evaluate, or survey, their workplaces for the presence of hazardous
substances, harmful physical agents, and infectious agents and provide training to employees
concerning those substances or agents. A written ERTK program is required.

in December, 1882, the Employee Right-to-Know Standard was updated to incorporate all changes
made in the Act by the Legislature since 1989. Changes included a new definition for Techrically
Qualified Individuals, removal of the exclusive application of infectious agents provisions to hospitals
and clinics and extending coverage to all employers, and amendments to coincide with the adoption
of the new Occupational Exposure to Bloodbome Pathogens Standard.

This instruction includes clarifications and interpretations which respond to the most frequently asked
questions and points of common misunderstanding.

Action;
GENERAL.

A Inspections. Allinspections shall include, if appropriate, a review of the employer's ERTK program and
employee interviews to assess compliance with the standard.

2



MNOSHA INSTRUCTION CPL 2-2.38C €H-1

September-24+1953 February 29, 1996

1. Every employer who has employees who are "roltinely exposed” to hazardous substances,

harmful physical agents, or infectious agents must comply with the requirements of the ERTK
standard.

2. "Routinely exposed” means that a reasonable potential exists for exposure to hazardous

substances, harmful physical agents, or infectious agents during the normal course of the
employees' work assignments. It includes working in areas where hazardous substances
have been spilled and assignment to cleaning up leaks and spiils. It does notinclude a simple
walk-through of an area where a substance or agent is present and no significant exposure
GOLUrS,

Temporary Emplovees, If temporary, seasonal, or parttime workers are exposed to hazardous
substances, harmful physical agents, or infectious agents by the tasks they are assigned to perform,
they must also be covered under the ERTK program.

Citation Guidelines. The ERTK standard incorporates both specification and performance
requirements which are result-oriented, providing goals for achievement and allowing employers the
flexibility to develop a program suitable for their particular worksite. in evaluating compliance with the
standard, OSHis should always consider whether the intent of the provisions has been met,

MULTI-EMPLOYER WORKSITES:

A

Definiion. The term "multi-employer worksite” means those establishments where emplovees of more
than one employer are performing work and are exposed to hazardous substances, harmful physical
agents, and/or infectious agents. All types of worksites may be multi-employer worksites, not just
construction sites,

Information Exchange, The MSDS information exchange or access requirements of ERTK pertain to
employers who introduce hazardous substances into the worksite and expose another employer's
employees. This requirement covers each hazardous substance to which the other employer's
employees may be exposed.

The controlling employer or general contractor on a multi-employer worksite is required to provide
other employers or contractors with a copy of pertinent MSDSs or to make them available at a central
location in the facility. Therefore, one employer does not actually have to physically give another
employer the MSDSs, but must inform the other employer of the location where the MSDSs will be
maintained.

Site_Responsibility. The confrolling employer or general contractor has overall site safety
responsibility. Subcontractors have responsibilities to their own employees and to each other. More
than one employer or contractor may be cited for ERTK violations if the condition affects more than
one employer's employees (e.g., carbon monoxide exposure or the use of silica sand in abrasive
blasting, etc.).

Citation Guidelines. In accordance with Field Compliance Manual (FCM) Chapter V, citations shall be
issued to each employer whose employees are exposed to violations of the ERTK standard. The
controlling employer or contractor who has created the hazard will be cited regardiess of who employs
the exposed employees. Employers who knowingly, or due to inadequate diligence, expose their

3



MNOSHA INSTRUCTION CPL 2-2.38C CH-1
Seprember-24;-1993 February 29, 1996

employees to hazards not created by themselves will also be cited. The confrolling employer or
general corfractor may be cited if one confractor exposes another contractor's employees to hazards
aven though the general or confrolling employer's own employees are not exposed. To determine
whether or not to cite an employer who did not create the hazard, the OSHI must determine whether
the employer was reascnably diligent in surveying the worksite for hazards covered by ERTK. All
exposed workers will be used as the number of employees for purposes of calculating penaities for
these citations.

CLASSIFICATION OF VIOLATIONS:

Citations for violation of the ERTK Standard shall be assigned severity and probability ratings according
to FCM Chapter Vi and the MNOSHA Citation Rating Guide.

EXCEPTIONS:
A Technically gualified individuals (TQH. TQIs are individuals who, because of their training, education,

and experience, are deemed to be knowledgeable in the hazards associated with hazardous
substances, harmful physical agents, and infectious agents.

Criteria that defined who qualified as a TQ! were included in the original ERTK standard. However,
in 1989 the Mirmesota Legislature revised the statuiory definiion of TQ! so that now the only individuais
who may claim TQ! status are: "physicians, denfists, pharmacists, or lead research individuals.”
{Definitions for these terms are inciuded in the revised ERTK standard.)

TaQls do not need ERTK training; however, they must be notified when such training is going to be
given to other employees and allowed to attend if they wish.

NOTE: The TQI exemption applies only to ERTK training and has no affect on bloodborne pathogens
training that is required by 1910.1030(g)(2). Therefore, employers whose employees are
exposed to bloodborne pathogens (which are infectious agents) must include TQIs in the
bloodbome pathogens training. If bloodbome pathogens are covered as part of the infectious
agents training program, TQis must attend.

Earms. Farming operations that employ ten or fewer employees are exempt from all provisions of
ERTK with the exception that label information must be provided to employees or their representatives.
Farming operations employing more than ten employees or operating a temporary labor camp and
employing any of its residents, must comply with the Farming Operations Training Plan Standard,
Minnesota Rules 5206,1300 to 5206.1900.

Waste Service Emplovers. Employers who collect, process, or dispose of waste regulated under the
federal Resource Conservation and Recovery Act are exempt from the hazardous substances and
harmful physical agents training and information requirements of ERTK. Waste service employers
include garbage and rubbish collectors, landfill operators, hazardous waste transporters, and
independent testing laboratories or government agencies who visit hazardous waste sites,

To qualify for exemption under ERTK, waste senvice employers must develop and implement a training
program for employees and submit that program to MNOSHA for approval. All employers known to
be in this classification at the time the ERTK standard was adopted were notified of this requirement.

4




MNOSHA INSTRUCTION CPL 2-2.38C CH-1
September-24--+995 February 29. 1996

They were advised that their safety and health programs shouid include, as appiicable, training in
machinery hazards, proper lifting techniques, potential for exposure to hazardous materials (e.g.,
solvents, corrosives, acids, flammables, pressurized containers, efc.), how o handle unlabeled
containers, emergency procedures, appropriate personal protective equipment, traffic hazards,
operation of heavy equipment, etc. The training plans that were submitted and approved are on file
in the St. Paul Office.

NQTE: The exemption from ERTK requirements for waste service employers does npot extend to
bioodbome pathogens. Waste service employers must provide bloodborne pathogens
training as required by 1810.1030(g)(2} if employees have the potential for exposure to
bloodborne pathogens as a resuit of their job responsibilities.

Laboratories. With the adoption of the Occupational Exposure to Mazardous Chemicals in
Laboratories (1910.1450), confusion arose about which standard these employers must comply with—
1910.1450 or Employee Rightto-Know. To clarify this, the 1992 update to the ERTK standard
included an exemption for laboratories that meet the definition for “laboratory use of hazardous
chemicals" (5206.0100, subpart 11a). These laboratories must develop and implement the Chemical
Hygiene Plan required by 1810.1450 and are not required to comply with ERTK. Most quality control
laboratories would not be considered "laboratories” under this definition and, since they are usually
adjuncts of production operations, must comply with ERTK. In addifion, establishments such as dental,
photofinishing, and opfical laboratories are not considered to be "laboratory” operations since they are
engaged in the production of a finished product; these fadiliies must also comply with the requirements
of ERTK

Mines. Mines are not exempt under ERTK. MNOSHA will follow the procedures outlined in the
MEHA/OSHA jurisdictional agreement (which provides for OSHA enforcement where no MSHA
standards exist) and Federal OSHA Instruction CPL 2.42, "interagency Agreement Between the Mine
Safety and Health Administration and Occupational Safety and Health Administration,” if a question
arises concerning MNOSHA's ERTK enforcement in mines.

WRITTEN EMPLOYEE RIGHT-TO-KNOW (ERTK) PROGRAM:

A

OSHis shall review the employer's written ERTK program to determine if all applicable requirements
of 5206.0700, subpart 1, items B and C, have been addressed.

Employers must develop and implement a written ERTK program for hazardous substances, harmful
physical agents, and infectious agents which includes:

1. an outline of training that will be provided to employees;

2. a list of the hazardous substances known to be present using an identity that is referenced on
the appropriate MSDS- (the list may be compiled for the workplace as a whaole or for
individual work areas);

3. a description of the labeling systems or other forms of warning utilized in the workplace,



the methods the employer will use to inform employees of the hazards of infrequent or non-
routine tasks that invoive exposure to hazardous substances, harmful physical agents, or
infectious agents;

the metheds the employer will use to inform employees of the hazards associated with
hazardous substances contained in unlabeled pipes in their work areas.

In-addiion to the above information, multi-employer workplace employers must include a description
of the following in their written ERTK programs:

1.

the methods the employer will use to inform other employers with employees working at the
workplace of the hazardous substances, harmful physical agents, or infectious agents
employees may be exposed to while performing their work;

the methods the employer wili use to provide other employers with a copy of the MSDS or
other written information, or how it will be made available in the workplace (e.g., a central
tocation) for each substance or agent the other employer's employees may be exposed to
while working in the facility;

the methods the employer will use fo inform other employees of required precautionary
measures that must be taken during normal operating conditions and in foreseeable
emergencies; and

the methods the employer will use to inform the other employers of the labeling system used
in the workplace.

Employers whose employees are exposed to bloodborne pathogens as part of their job duties are
required to develop and implement an Exposure Control Plan under 1910.1030. If the employer
includes all infectious agents to which employees may be exposed in the Exposure Control Plan, and
that plan meets the requirements of 1810.1030, the ERTK requirement for a written program for
infectious agents will have been met.

The written ERTK program must be maintained at the worksite at all imes and must be available upon
request to employees, their designated representatives, and MNOSHA.

Citation GuidelinesAWVritten ERTK Program.




MNOSHA INSTRUCTION CPL 2-2.38C CH-1
September-24--1663 Febnuary 29,7 1996

Cite 5206.0700, subpart 1(C) when an employer in a multi-employer workplace does not
provide other employers on the site with required ERTK information.

Where there is an overlap in the written program requirements between ERTK and another
standard (e.g., bloodbome pathogens, noise, etc.), and a deficiency in the written program is
covered by both standards, cite the more specific standard.

EMPLOYEE INFORMATION AND TRAINING,

A

The ERTK standard requires employers fo provide training "at no cost to employees." Therefore,
training must be conducted during the employees' regularly scheduled work times. If empioyees are
required to attend training at a ime other than their normal work schedule, they must be compensated
for that ime (e.g., overtime, equivalent time off, etc.).

The training requirements of ERTK will generally complement rather than satisfy the existing training
requirements of other QSHA standards {i.e., expanded health standards, etc.)

1.

Training programs must be evaluated throligh program review, discussions with management,
and empioyee interviews. All elements of training and information stated in the standard must
be addressed. The following additional questions provide a general outline of topics to be
reviewed:

a Hasa training and information program been established for employees exposed to
hazardous substances, harmful physical agents, and infectious agents?

b. Is this training provided before initial assignment?
c. s training provided whenever a new hazard is introduced into work areas?
d. Is annhual update training given?

Empioyee interviews will provide general information to the OSHI regarding the training
program; employees must be aware of what hazards they are exposed to, know how to obtain
and use information on labels, MSDSs, or other reference materials, and know and foliow
appropriate work practices. However, if the OSHI detects a trend in employee responses that
indicates training is not being conducted, or is conducted in a cursory fashion that does not
meet the intent of the standard, a closer review of the written program and its implementation
may be necessary.

The current employer is responsibie for ERTK employee fraining. ERTK training must be
worksite specific. If a substance covered by ERTK is available for use and employees are
expected to use it or work in an environment where it is used or exists, then fraining must be
provided.



MNOSHA INSTRUCTION CPL 2-2.38C CH-1
September-24;1593 February 29, 1996

Giving an employee a daia sheet, package insert, reference manual, or other printed material
toread, or having them sit and watch a video does not meet the ERTK training requirements.
Training is to be a forum for explaining to employees not only the hazards in their work area,
but also how to use the ERTK information.

a Audiovisuals, interactive video, printed materials, etc. may be used as part of the
program but must be supplemented by spedific information related to the employees’
job duties and related exposures. -

b. Training shall include an opportunity for employees to ask questions to ensure that
they understand the information presented to them.

Employers are required to make a wiitten copy of the information required for training “readily
accessible” in the area where hazardous substances, harmful physical agents, or infectious
agents are used or handled. This will generally be accomplished through a written document
(e.g., MSDSs, infectous disease reference manual, elc.).

a. "Readily accessible"” means that the information is convenient to, or nearby, the
employee's work area and can be easily obtained by the employee without deiay.

b. Access to a computer terminal, microfiche machine, or other display device is
acceptable as meeting the requirement for written information in the workplace if
employees are trained in the use of the terminal or other device and can easily
access the information during the workshift,

c if information is made available to empioyees in the workplace by computer, a hard
copy printout of the information must be made available to an employee who
requests it within 24 hours of the request (excluding nonworkdays).

Employers who use a2 small number of substances, may decide to conduct training by going
through the MSDS for each substance. Employers with a large number of substances may
dedide to train on spedific exposure hazards, common hazards of a broad class of substances
or agents, hazards of a complete production operation, or any other grouping of similar
information.

Training must be provided in a manner that can be reasonably understocd by the employees.
If employees must receive job instructions in a language other than English, then ERTK
training and information must also be conducted in that language.

Temporary, seasonal, and part-ime workers who are assigned to tasks which could
potentially expose them fo hazardous substances, harmful physical agents, or infectious
agents must also be included in the fraining program.

Technically qualified individuals (TQs} are exempt from ERTK training. However, empioyers
must notify TQis when training will be conducted for other employees and allow the TQis to
attend if they wish. if TQls choose to atend ERTK training, they must be paid for the time they
spend at ERTK tfraining.
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1. Employees are to be trained before initial assignment to a job where there is a reasonable
potential for exposure to a hazardous substance, harmful physical agent, or infectious agent
during the course of assigned work. The intent of this provision is to have information prior to
exposure to prevent the occurrence of adverse health effects. This purpose cannot be met
if training is delayed unti! a later date,

2. Employees must also be trained before being exposed to any new or additional hazardous
substance, harmful physical agent, or infectious agent.

3 ERTK training must be updated at least annually. Update training may be brief summaries
of information previously included in ERTK training.

Training Records,

1. Employers are required to maintain records of training and retain those records for three

2. Training records must include the following information:
a. the dates training was conducted
b. the name, fitle, and qualifications of the person who conducted the training,
c. the names and job tittes of employees who completed the training, and
d. a brief summary or oulline of the information that was included in the training session.

Right to Refuse to Work. Employees may no longer refuse to work simply because ERTK training has
not been provided. The right to refuse to work under imminent danger conditions, however, remains
in effect.

Citation Guidelines/Training,

1. Cite 5206.0700, subparts 1 and 2, 3, or 4, when training was not conducted or was found to
be inadequate or incomplete.

2. Cite 5206.0700, subpart 1(D), if records of training are not maintained or are incomplete.

3 Cite 5206.0700, subpart 1(G} if training is not provided before initial assignment, when new
hazards are infroduced into the workplace, or annual update training is not provided.

4. Cite $5206.0700, subpart 1(J) if TQls are not notified of ERTK training or are not allowed to
attend.
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HAZARDOUS SUBSTANCES:

A

General,

1.

The list of hazardous substances included in 5208.0400 is not all inclusive and does not
include all hazardous substances that exist. The listis updated every two years adding new
substances and updating current fistings fo reflect changes reported by ACGIH, AlHA, NIOSH,
OSHA, NTP and IARC.

Employers must use reasonable diligence in evaluating their workplaces to determine what
hazardous substances exist. The fact that a particular hazardous substance is not listed in
subpart 5 of 5206.0400 does not exempt the employer from including it in the ERTK program.

Subpart 4 of 5206.0400 lists several reference documents that inciude information on
hazardous substances. Substances on the list are coded to these reference documents to
help employers locate information on each substance.

Appendix A to this instruction, "Materials Commoniy Used in Construction,” is a list of the most
common toxic substances, including their associated hazards and classes, that can be found
on construction sites.

Eteven categories of substanices or mixdures, are defined in 5206.0400, subpart 2, as exempt from the
requirements of ERTK including:

1.

2

Products which employees bring into the workplace for their own personal use;

Consumer products if iised in a manner that is comparable to the typical consumer use. [If the
product is used with greater frequency, in stronger concentrations, or for longer duration than
would be expected in normal consumer use, it must be included in the ERTK program};

Arficles {(e.g., equipment, hardware, etc.) which cortain a hazardous substance in solid form
but do not release the substance or otherwise create a health hazard as a result of handling;

Substances thaf are bound and not released under normal conditions of work or in &
reasonably foreseeable occurrence (e.g., adhesive tape, vinyl uphoistery, tires, etc.).
[However, if the process in which the item will be used involves cutting, burning, etc., that
could result in employee exposure to a hazardous chemical, it does not qualify for this
exemption];

Products sold or used in retail establishments; fthe frequency and duration of use is the
determining factor in whether or not an employer must cover a product purchased in a retail
store];

10
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Waste material regulated under the Resource Conservation and Recovery Act (RCRA) that
is coliected, processed, or disposed of by a waste service employer;

Other waste products that are labeled pursuant to RCRA but disposed of by means other than
collection and disposal by a waste hauler; employers must make sure that waste hazardous
substances that are mixed together in the same container are compatibie;

Substances that remain in sealed packages and are not opened; [Handling sealed, infact
packages involves no exposure to hazardous substances. This exemption is intended to
relieve warehouses and cther storage-type faciliies from the need to have MSDSs for
everything stored or transported through their faciliies. These employers should, however,
have established procedures for dealing with leaks, spills, or other emergencies.]

Substances present in a physical state, volume, or concenfration for which no valid substantal
evidence that a significant risk to human health may occur from exposure; [this exemption
applies to very small quantities or releases of trace amounts, solids, and very diluted
substances that present no adverse health affecis);

Liquor and food.

Availability of informationMaterial Safety Data Sheets

1.

The standard requires manufacturers of hazardous substances or mixtures of hazardous
substances to provide employers who use their products with complete, up-to-date MSDSs
{(Minnesota Rule 5206.0800, subpart 1a). The term "manufacturer” includes anyone whe
produces, synthesizes, extracts, or ctherwise makes, processes, blends, packages, or
repackages a hazardous substance or equipment which generates a harmful physical agent
and includes importers and distributors of these products.

MSDSs must be eurrent, accurate, and complete and must be provided at the time of the first
shipment and whenever the information on the MSDS is revised. The MSDS need not be sent
with each shipment to the same purchasing employer as long as the information on the
original MSDS remains current.

O&His must determine that MSDSs have been obtained for all hazardous chemicais used by
the employer and review those MSDSs for compieteness. The number of MSDSs selected
for review will deperd on the number of chemicals used in the workplace, the severity of the
hazards involved, the completeness of the MSDSs in general, and the volume of chemicals
used. ltis not necessary to review every MSDS. A guide for reviewing the completeness of
MSDSs is in Appendix B of this instruction.

Federal OSHA Form 174 is a nor-mandatory MSDS form that includes spaces for all required
information. If the employer chooses another format, the information required on OSHA Form
174 must be included. (See Appendix C for a sample OSHA Form-174,) To be acceptable
under ERTK, the MSDS must inciude all required information as defined in 1910.1200.

MSDSs or equivalent written documentation {e.g., computer form, display terminal, etc.)
containing all information that would normally be found on a MSDS must be available in
location for the hazardous substances used at the worksite.
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NOTE: Itis suggested, but not required, that the controliing employer or general contractor
have all other employers and/or subcontractors locate the necessary MSDSs in one
central accessible location on the worksite.

if MSDSs have not been obtained by the employer, or have been obtained but are incomplete
{(e.g.. missing information required for training under 5206.0700, subpart 2}, the OSH! shall
advise the employer to contact the manufacturer/supplier to request that the missing
information or missing MSDS be provided within 30 days. If complete information is not
received from the manufachurer within 30 days, the employer must contact Minnesata OSHA
for an extension and assistance in obtaining the information or be subject to possible failure
{o abate penalties.

a. If the employer requests MNOSHA's assistance in obtaining the information, the OMT
Director in whose area the employer is located shall contact the manufacturer
responsible for the incomplete MSDS,

b. if the employer has evidence that previous attempts have been made {o obtain the
information (e.g., a copy of a letter to the manufacturer, documentation of phone calls
io the supplier, ete.) or if the employer does not receive the information within the
abatement period, the OMT Director shall send a certified letter to the supplier or
manufacturer to obtain the completed MSDS

c. If a Minnesota supplier or manufacturer fails to respond to phone and ietter requests,
an OSHA-80 referral form shall be completed and forwarded to the appropriate Area
Office for inspection.

d. If an out-of-state supplier or manufacturer fails to respond within a reasonable time
(e.g., 30 days), a referral shall be made by the OMT Director to the Regional Office
or the appropriate State Plan OSHA Office within whose jurisdiction the supplier or
manufacturer is located.

The MSDS requirements apply to free samples provided by chemical manufacturers and
importers since the hazards remain the same regardless of the cost to the employer.

Material Safety Data Sheets for Drugs.  Most drugs come with a package insert that, in some
instances, includes the same information as a MSDS. In addition, a publication known as the

"Physicians Desk Reference (PDR)" contains information about drugs. The question
employers often ask is whether or not a separate MSDS is required for these drugs. Because
ERTK requires employers to maintain a "written document” that contains the information
required for training, but does not specify that it must be a MSDS, MNOSHA's policy
concerning MSDSs for drugs is as follows:

a. in those situations where employees are required to handle or mix drugs in powder
or liquid form in the course of their assigned job responsibilities, a package insert is

acceptabie in liey of the MSDS if it includes all required information needed for
fraining as outlined in 5206 0700, subpart 2,

12
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b. The Physicians Desk Reference (PDR) does not contain enough informagon on mest
drugs to meet the training requirements of the ERTK standard; therefore, the PDR is
not an adequate replacement and cannot be used in lieu of a MSDS.

c. MSDSs are required for drugs which are netin final form and do not have package
inserts that provide the information needed for training.

Requests for assistance in obtaining MSDSs from Federal OSHA, other State plan states, or
from employers other than those involved in an inspection shall be referred to the
Management Analyst/Standards for processing in accordance with paragraphs 5 ¢ and d.

B Labheling,

1.

Original shipping containers. Labels or other markings on each container of hazardous
substances must inciude the identiity of the hazardous substance, appropriate hazard warning,
and the name and address of the chemical manufacturer, importer, or other responsible party.
The label may also include a coded reference to the appropriate MSDS.

NQTE: "Hazard warning” refers to the specific hazards of the substance and is intended to
include the target organ effects. Phrases such as "caution” or "danger” are
precautionary statements, not hazard warnings.

a. Labels must be in English but may also be printed in other languages.

b. The accuracy of label information is to be assessed for a representative number of
substances. The OSHI shall determine whether the iabel identity can be matched
with the MSDS and the list of hazardous substances.

c. OSHls must consider alternate labeling provisions (e.g., tags or markings) for
containers which are too small fo accommodate a legible label.

d. OSHis shall evaluate the effectiveness of inplant labeling systems through a review
of the employer's training program and MSDS procedures, including employee
interviews to determine their familiarly with the system.

Accepted Labels. Labels that meet the requirements for labeling under certain federal
regulations meet the intent of ERTK. Employers are not required to "relabel” shipping
containers that are property labeled in accordance with the following regulations:

a. pesficides labeled according to the Federal insecticide, Fungicide and Rodenticide
Act,
b. foods, food additives, color additives, drugs, or cosmetics inchuding materials

irtended for use as ingredients in these products labeled according to the Federal
Food, Drug, and Cosmetic Act;

c. distilled spirits (heverage alcohols), wine, or malt beverage labeled in accordance
with the Federal Alcohol Administration Act;

13
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d. consumer products as defined in the Consumer Product Safety Act and labeled
according to its requirements;

e, any hazardous substance as defined in the Federal Mazardous Substances Act and
labeled in accordance with that act.

3. Pipelines. Pipelines, pipes, and piping systems are not covered by the labeling requirements
of ERTK. However, employers must frain employees in the hazards associated with
substances in unlabeled pipes in their work areas.

4, Bulk ransport.  Mazardous substances transported in bulk must be labeled according o the
requirements of ANS! or the federal Depariment of Transportation Standard for Transportation
of Hazardous Substances.

a. If a hazardous substance is shipped by tank truck, rail car, or other vehicle and the
"jahel information” is posted on the tank or vehicle or attached to the accompanying
shipping papers or bili of lading, the employer purchasing the substance must ensure
that employees are aware of the iabel waming before potential exposure to incoming
substances occurs.

b. A label may not be shipped separately, even if it is prior to shipment of the hazardous
substance since this defeats the intended purpose of this requirement which is to
provide an immediate hazard warning. Mailing labels directly to purchasers will
bypass those employees involved in fransporting the hazardous chemical.

5. Containers. A "cortainer” under ERTK is any bag, barrel, bottle, box, can, cylinder, drum,
reaction vessel, storage tank, or the fike that cortains a hazardous chemical. Except as noted
ahove, all containers must be labeled, tagged, or marked with at least the identity of the
hazardous chemical or chemicals it contains, and the appropriate hazard warnings.

a. For individual stationary process containers, employers may use signs, placards,
process sheets, batch tickets, operating procedures, or other written materials in lieu
of affiding iabels to the container as long as the aiternative method identifies the
container to which it applies and includes at least the identity of the substance in the
container and the appropriate hazard warning.

b. immediate use containers (test fubes, beakers, graduates, vials, pitchers, pails,
roofer's melt pot, cauldron, buggy, or similar containers which are routinely used and
reused} do not have to be labeled. However, to qualify as an immediate use
container” and, therefare, not be subject to the labeling requirements of ERTK, the
container must be used only to transfer a hazardous substance from a labeled
container, remain under the control of the person who transferred the substance, and
only be used during the work shift in which the transfer takes place.

Hazardous Substances Training.

1, ERTK requires training of all employees routinely exposed to hazardous substances. Training
must include all of the information described in a. through j. below:
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a. the name or names of substances, including any generic or chemical name, trade
name, and commonly used name;

b. the level, if known, at which exposure to the substance has been restricted or, if no

standard has been adopted, according fo guidelines established by competent
professional groups;

c. known acite {extremely severe, reaching crisis rapidly) and chronic {prolonged,
lingering) effects of exposure at hazardous levels, including routes of entry;

d. known symptoms;

e. any potential for flammanbility, explosion, or reactivity of the substance:;
f, appropriate emergency treatment;

g. known proper conditions of use and exposure to the substance:

h. procedures for cleanup of leaks and spills;

i the name, phone number, and address of a manufacturer of the hazardous
substance;

i a wiilten copy of all of the above information which shall be readily accessible in the
area or areas in which the hazards substance is used or handied.

Training need not be conducted on each specific chemical found in the workplace, but may
be conducted by categories of hazards (e.g., carcinogens, sensitizers, acutely toxic agents).
This approach to training may be especially useful when training employees about the types
of hazards they may encounter at another employer's worksite.

Employees who work in operations where they handle only sealed containers (such as
warehousing) are potential sed to hazardous substances and, therefore, need access
to information as well as training. The training required for employees who handle sealed
containers is dependent upon the type of chemicals involved, the potential size of any spills
or leaks, the type of work performed and what actions employees are expected to take when
a spill or leak occurs.

F. Trade Secrets.

1.

If a manufacturer considers the name or identity of a hazardous substance to be proprietary
information, it may be registered as a frade secret with MNOSHA,

Formulations and procedures are automatically considered to be trade secret and need not
be registered.

Only the name of a hazardous substance may be registered as a trade secret; all other
informafion required on the MSDS must be provided. If a manufacturer chooses to register
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the name of a hazardous substance as trade secret, that manufacturer must submit the
follawing information to MNOSHA: '

a. the name or names of the substance including any generic or chemical name, trade
name, commonly used name, and the CAS number for the substance;

b. a description of why the substance is a trade secret;

c. a description of the product which containg the hazardous substance and what that
productis used for;

d. a complete MSDS listing all components of the product including proprietary as well
as non-proprietary ingredients, the percentage of each, and required precautions and
procedures;

e. a second MSDS for the product that will be given to the purchaser; [this MSDS must

provide all precautionary as well as other required information with the exception of
the identity of the trade secret ingredient’s name.]

f. the name, address, and phone number for a contact person should additional
information be required.

Citation Guidelines/Mazardous Substances.

1.

Cite 5206.0700, subpart 1 and 2 if hazardous substance training has not been conducted or
was incompiete.

Cite 5206.1000, subpart 4, if training has not been provided to employees on hazardous
substances in pipelines in the facility.

Cite 5206.1000, subparts 1 and 7, for missing, inadequate, or illegible labels.

Cite 5206.0800, subpart 1, for lack of MSDSs or if MSDSs are incomplete {e.g., missing
information required for training under 5206.0700, subpart 2).

Cite 5206.0800, subpart 1a, if a supplier or manufacturer fails to provide complete, accurate
MSDSs.

HARMFUL PHYSICAL AGENTS.

A

ERTK restricts coverage of harmful physical agents to only four (heat, noise, ionizing radiation, and
non-ionizing radiation) because, by definition, harmful physical agents are those physical agents
"determined by the commissioner as part of the standard for that agent to present a significant risk
to worker health or safety or imminent danger of death or serious physical harm to an employee.” in
other words, o cover an agent under ERTI, a separate standard for that agent must be adopted. The
four physical agents currently covered by ERTK include heat, noise, ionizing and non-ionizing radiation,
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1. Heat. Heat-related health problems result from a combination of internal (body) heat
production from doing work and external heat exposure (environment). Heat disorders
inchiude heat stroke, heat exhaustion, heat cramps, fainting, and heat rash. Employee
education is vital so that workers are aware of the need to replace fluids and salt lost through
sweat; can recognize dehydration, exhaustion, fainting, heat cramps, salt deficiency, heat
exhaustion, and heat stroke as heat disorders; and know the means of protecting themselves.

For general indusiry, the standard which makes heat subject to ERTK coverage is Minnesota
Rule 5205.0110, subpart 1, "Temperature and Humidity Table." This standard is based on
effective temperature, and considers season of the year and work activity. If the effective
temperature imitis approached or exceeded, ERTK training requirements apply.

in construction, no spedific heat standard has been adopted in the 1826 standards so heat as
a harmful physical agent subject to ERTK training cannot be applied to construction.
However, 1926.21(b) requires employers to "...instruct each employee in the recognition and
avoidance of unsafe conditions and the regulations applicable to his work environment to
control or eliminate any hazards or other exposure to iilness or injury.” Training in the effecis
of heat and how to avoid heat stroke, heat exhaustion, etc., should be part of this training. If
a construction employer has not included heat information in the training program provided
to employees, a violation of 1926.21(b) exists.

2. Noise. Standards govemning noise exposure exist for general industry {1810.95) and for
construction (1826.52). These standards require employers to protect all workers from
occupational noise exposure that exceeds an 8-hour ime-weighted average (TWA) of 80
decibels (dBA). Employers must monitor noise exposure, institute control measures, and
implement a hearing conservation program when exposures exceed an 8-hour TWA of 8%
DEA. When noise levels mee! or exceed the permissible limits established in these standards,
ERTK training must be provided to educate employees in safe levels of noise, potential areas
of over-exposure, effects of noise on their health, use of personal protective equipment, etc.

3 lonizing Radiation. Federal OSHA Standards 1910.96 and 1826.53 which cover ionizing
radialion have been adopted by Minnesota OSHA. Whenever employee exposures
approximate or exceed the exposure limits established by these standards, ERTK
requirements for harmful physical agents must be met. Some of the most commuon uses of
ionizing radiation occur in hospitals and dental offices with X-ray equipment and radioactive
sources for patient treatment and in general industry with non-destructive testing.

4. Non-ionizing radiation. Because Federal OSHA standards 1810.87 and 19826.54 have been
adopted by Minnesota QSHA, certain frequencies of non-Honizing radiation are covered under
ERTK. Whenever empioyee exposure is expected {o approximate or exceed the exposure
limit established by these standards, the ERTK fraining requirements must be met. Possible
sources of non-ionizing radiation include lasers used in construction, radio frequency (RF)
microwave heaters, and communications systems. [NOTE: UV and IR wave lengths are not
included in 1810.87 )

Availability of Information and Labeling,

1. Manufacturers of equipment which generate a harmful physical agent must provide the
purchasing employer with the information necessary for that employer to comply with the
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training requirements of 5206.0700, subpart 3. The information must be provided at the time
of purchase and be current, accurate, and complete.

Employers must provide written information to employees who may be exposed to one or
more of these physical agents at a level which may be expected to approximate or exceed
the permissible exposure limit or the applicable action level.

Employers must labe! equipment or work areas that generate harmful physical agents ata
ievel which may be expected to approximate or exceed the permissible exposure limit or
applicable action leve! with at least the name of the physical agent and the appropriate hazard
waming. For example, warning signs may be appropriate in areas whete radiation exposure
due to lasers is possible or in areas that are particularly hot or noisy.

Harmful Physical Agents Training.

1. Employers must conduct inifial and on-going evaluations to determine if employees are
routinely exposed to harmful physical agents at levels which approximate or exceed the
permissibie exposure imit or applicable action ievel and provide training to those employees.

2. Training must be provided so that it is understood by the employees and must include the
information required by the standard for the agent or agents, including the following:

a. the name or names of the physical agent inciuding any commonly used synonym;

b. the level, if known, at which exposure to the physical agent has been restricted or, if
no standard has been adopted, according to guidelines established by competent
professional groups;

c. the known acute (extremely severe, reaching crisis rapidly) and chronic {prolonged,
lingering) effects of exposure at hazardous levels;

d. known symptoms;

e, appropriate emergency freatment;

f. known proper conditions for exposure to the physical agent;

g. the name, phone number, and address, if appropriate, of a manufacturer of the
equipment which generates the harmful physical agent; and

h. awritten copy of all of the above information which shall be readily accessible in the
area or areas in which the harmful physical agent is present and where the
employees may be exposed to the agent through use, handiing, or otherwise.

Citaion Guidelines/Harmful Physical Age
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Cite 5206.0700, subparts 1 and 3, if training on harmful physical agents was not conducted
or was incomplete. [For construction, cite 1828.21(b) for failure to provide training on heat
exposure,]

2. Cite 5206.1100 if areas or equipment that generate a harmful physical agent are not labeled
or are inadequately labeled,

3. Cite 5206.0800, subpart 1, if written information on harmful physical agents is not available
to employees.

INFECTIOUS AGENTS:

A infectious agents apply to all employers who have employees potentially exposed to infectious agents.
This means that infecious agents training must be provided by employers who have a first aid or first
responder team, in correctional faciliies and group homes, to firefighters and law enforcement
persannel, etc,

B. infeclious agents list.

1. The list of infectious agents included in 5206.0600, subpart 4, includes the most common
infectious agents that may be encountered in Minnesota. The list is compiled using
information from the sources listed in subpart 3 and is reviewed by specialists in the Minnesota
Department of Health before publication. The list is not all inclusive, however, and employers
must still exercise reasonable diligence in evaluating their workplaces for the presence of
cther recognized infectious agents.

2. The statutory definition of "infectious agents” limits infectious agents in 5206.0600, subparts
4 through 8, to bacterial, viral, fungal, parasitic, and ricketisial agents.

c. Availability of Informatio
1. The written information requirement for infectious agents can be metif the employer makes

reference documents available in work areas for employees’ information. Documents such
as "Controi of Communicable Disease in Man" that provide all of the information required for
~ infectious agents training (5206.0700, subpart 4) are acceptable as meeting this requirement.

b. infectious Agents Training.

1.

The information required to be presented as part of the training program for infectious agents
was amended in 1892 to coincide with the training required for bloodhorne pathogens under
1810.1030. This change allows employers to conduct one training program that covers all
infectious agents and have that program satisfy the requirements of ERTK and 1910.1030.

NOTE: Although the construction employers are exempt from 1910.1030, they are not
exempt from ERTK infectious agents fraining where it may apply.
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ERTK requires fraining of all employees rouinely exposed to infectious agents. Training does
not have to be provided on all infectious agents but must cover the most commonly found
agents. The training program must include;

a.

a general explanation of the epidemiclcgy and symptoms of infectious diseases
including hazards to special at-risk employee groups;

an explanafion of the appropriate methods for recognizing tasks and other activities
that may invaolve exposure to infectious agents including blood and other infectious
materials;

an explanation of the chain of infection, or infectious disease process, including
agents, reservoirs, modes of escape from reserveir, modes of transmission, modes
of entry into host, and host susceptibility;

an explanation of the employer's exposure control program;

an exptanation of the use and limitations of metheds of control that will prevent or
reduce exposure including universal precautions, appropriate engineering controls
and work practices, personal protective equipment, and housekeeping;

an explanation of the basis for setection of perscnat protective equipment, including
information on the types, proper use, location, removal, handling, decontamination,
and disposal of personal protective equipment;

an explanation of the proper procedures for cleanup of blood or body fluids;

an explanation of the recommended immunization practices, including, but not limited
to the HBV vaccine and the employer's methodology for determining which
employees will be offered the HBV vaccine, and the efficacy, safety, and benefits of
being vaccinated;

procedures to follow if an exposure incident oceurs, method of reporting the incident,
and information on the post-exposure evaluation and medical follow-up that will be
available;

information on the approprate actions to take and persons to contact in an
emergency involving blood or other potentially infectious materials;

an explanation of the signs, labels, tags, or color coding used to denote biohazards;

an opportunity for interactive questions and answers with the person conducting the
fraining session;

an accessible copy of the regulatory text of the ERTK standard and an explanation
of its contents; and
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n how fo gain access to further information and reference maternals that must be made
available in the workplace including the location, contents, and availability of pertinent
materials that explain symptoms and effects of each infectious agent.

Citafion GuidelinesAnfectious Agents,

1. Cite 5206.0700, subparts 1 and 4, if infectious agents training was not conducted or was
incomplete.

2. Cite 1910.1030(g)}{2)(1} if infecfious agents training was conducted buf bicodborne pathogens
training was not done.

3. Cite 5206.0800, subpart 1, if written information on infectious agents was not available to
employees.

INTERFACE WITH OTHER STANDARDS:

In some cases, an employer's duties under other OSHA standards coincide with requirements of ERTK
resulting in simplified compliance.

A

Medical Records Access. The Access to Employee Exposure and Medical Records standard
{1910.20) and ERTK overlap with regard to MSDSs. MSDSs are specifically identified as exposure
records under 1910.20(c)S)l). Each MSDS received by an employer must be maintained for at least
30 years as required by 1810.20(d){1(ii}. However, the access standard does offer an alternative to
keeping the MSDSs in 1810.20(d)(1)(i}B). MSDSs or cther records concerning the identity of a
substance or agent need not be retained for any specified period as long as some record of the identity
{chemical name if known) of the substance or agent, where it was used, and when it was used is
retained for at least 30 years. To simplify the maintenance of this information, an employer may wish
to inciude information on where chemicals were used and when they were used on the hazardous
substance list that is part of their ERTK programs. This list, then, can be kept for 30 years to meet the
retention requirements of 1810.20.

Qccupational Exposure fo Harardous Chemicals in L.aboratores. Quality control laboratories are

usually part of productior: operations and are pot covered under the Laboratory Standard (1910.14503,
but must comply with ERTK. Other laboratories covered by 1910.1450 are exempt from ERTK.

Hazardous Waste Operations and Emergency Response. The scope and extent of fraining regarding

emergency procedures and emergency respense will depend upon the response of employees to an
emergency. if the employer intends to evacuate the work area, the training in emergency procedures
can be quite simple but should include information on the emergency alarm system and evacuation
routes. However, if employees are expected o take action to mederate or control the emergency,
then additional training will be required. At a minimum, training should include appropriate personal
protective equipment, leak and spifl cleanup, decontamination, shut-down procedures, and where to
go in an emergency. See 29 CFR 1810.120 for further information on post-emergency response
training.

Qccupational Exposure to Bloadbome Pathogens. Bloodborne pathogens are one type of infectious

agent. Employers who must develop and implement an exposure control plan as required by the
Bloodbome Pathogens Standard (1910.1030) may extend that ptan to include similar information for
all infectious agents to which employees are actually or potentially exposed. Exposure control plans
that meet the requirements of 1910.1030 and cover all infectious agents will be considered as meeting
the intent of ERTK. If the exposure contral plan is a separate document from the employer's ERTK
program, a reference to the plan should be made in the ERTK program.
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E Other Health Standards, Labeling requirements in substance-specific standards take precedence over
the labeling requirements of ERTK, For example, the ethylene oxide (ETO) standard has a different
labeling requirement than ERTK,

Darrell E. Anderson, OMT Director
for the OSHA Management Team

Distribution; Assistant Commissioner, OMT, all OSHIs, Complaint Desk, all Administrative, Technical,
Clerical, and IMIS Staff, Federal OSHA, Attomey General's Office, Legal Services, and OSHA
Consuitation.

Aftachments:  Appendix A—Materials Commonly Used in Construction
Appendix B--Guide for Reviewing MSDS Completeness
Appendix C-~Sampie OSHA-174 Form

NORCE: Minnesota OSMA Directives are used exclusively by MNOSHA, persennel to assist in the administration of the OSHA program and
inthe proper interpretation and application of cccupational safely and health statutes, regulations, and standards. They are not legally binding
deciarations and they are subject to revision or deletion at any time without notice.



MNOSHA INSTRUCTION CPL

APPENDIX A
MATERIALS COMMONLY USED iN CONSTRUCTION

‘z i PHYSICAL HAZARDS I HEALTH HAZARDS

Flammables/ Compressed

Material Class Combustibles Gas Respirato frritant Corrosive
MWMMWW_%WMMM“%M

Solvent Based Paint,
thinners, strippers X X

Mastics and Adhesives
| glues X X X

Pipe Joint Compound
FPVC cements

Sealants

XX X X

X
X
Cleaning Solvents X
X

Soldering fumes, Lead

Welding fumes, rod contents,
effects of rays X X X

Oxygen
acetylene, nitrogen X X

Nuisance dust,
Particulates X X

Silica, abrasives

LPGAS X X

Carbon Monoxide X

Portland Cement
mortars, related ingredients X

Lye, hydroxides

Muriatic
sulfuric, hydrochioric, acids X

Motor cils, hydraulic
fluids, gasoline X X

CPL 2-2.38C - Appendix A - 1
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APPENDIX B
GUIDE FOR REVIEWING MSDS COMPLETENESS

NOTE: This guide is an optional aid for reviewing MSDSs during inspections.

During OSHI review of material safety data sheet (MSDS) completeness, the following questions should be
considered:

1.

Are all sections of the MSDS completed?

NOTE: All blocks on the MSDS must be completed. However, employers are free to develop MSDSs
in any format they wish as long as the MSDSs contain the required information,

Do chemical manufachurers and importers have an MSDS for each hazardous chemical produced or
imported into the United States?

NOTE: Chernical manufacturers, distibutors, and importers who choose to purchase data sheets for

their products from information senvices, rather than developing the MSDS themselves, retain
responsibility for providing the sheets and for assuring their accuracy.

Do employers have an MSDS for each hazardous chemical used?

NOTE: Employers whoin good faith choose to rely on the MSDSs provided to them by the chemical
manufacturer or importer assume no responsibility for their contents. They are, however,
responsible for assuring that all required information is included on the MSDS.

Is each MSDS in at least English?

NOTE: This requirementis intended to preventimporters from transmitting MSDSs written in a foreign
language. It does not prohibit the translation of MSDSs into foreign languages to aid
empioyee understanding.

Does the MSDS include at least the foliowing:

a. identity used on the label?
b. Chemical and common names of the hazardous ingredients?
c. For mixtures tested as a whole:

i. Chemical and common names of the ingredients which contribute to the known

hazards?
ii. Common names of the mixture itself?
d. For mixtures not tested as a whole:

CPL 2-2.38C - Appendix B - 1
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September24—1993 February 39, 1594

i. Chemical and common names of all ingredients which are health hazards {1 percent
concentration or greater], including carcinogens {0.1 percent concentration or
greater]?

i, Chemical and common names of all ingredients which are health hazards and pose
a nisk to employees, even though they are present in the mixture in concentrations of
tess than 1 percent or 0.1 percent for carcinogens?

NOTE: For mixdures, if the employer is assuming the mixture has the same hazards as its
hazardous components {i.e., no test data on the mixture as a whole), the MSDSs for
the componerds will satisfy the requirements for a data sheet for the mixture. These
MSDSs must be attached to one ancther and identified in a manner where they can
be crossreferenced with the label. This approach is acceptable provided the MSDSs
include the PEL, TLV, and cther exposure limits for each ingredient that is determined
to be a health hazard.

Chemical and commeon names of all ingredients which have been determined to pose a
physical hazard when present in the mixture?

Physical and chemical characterisics of the hazardous chemical (vapor pressure, flashpoint,
etc)?

Physical hazards of the hazardous chemical including the potential for fire, explosion, and
reactivity?

Health hazards of the hazardous chemical (including signs and symptoms and medical
conditions that may be aggravated)?

Primary routes of entry?

O8HA permissible exposure limit (PEL)? The American Conference of Governmental
industrial Hygienists (ACGIH) Threshold Limit Value (TLV)? Other exposure limits (including
celling and other short-term limits}?

Information on carcinogen listings [reference OSHA regulated carcinogens, those indicated
in the National Toxicslogy Program (NTP) Annual Report on Carcinogens, and/or those listed
by the international Agency for Research on Carcinogens {IARC)]?

NOTE: Negative conclusions regarding carcinogenicity, or the fact that there is no
inforrmation, do riot have to be reported unless there is a specific space or blank for
carcinogenicity on the form, However, if the format used provides a space for a
carcinogen entry, one must be made since no blank spaces may be present on the
MSDS.

Generally applicable procedures and precautions for safe handling and use of the chemical?

Generally applicable confrol measures?

Pertinent emergency and first aid procedures?

CPL 2-2.38C - Appendix B - 2
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Q.

B

MNOSHA INSTRUCTION CPL 2-2.38C CH-1

September-24,+993 February 29, 1996

Date the MSDS was prepared or the date of the last change?

Name, address, and telephone number of the responsible party?

New or significant information must be added to the MSDS within three months.

[Reference: Federal OSHA Instruction CPL 2-2.38C]

CPL 2-2.38C - Appendix B - 3
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Modified Material Safety Data Sheet
Lead (Pb)
Section I
(manufacturer's name and address)(emergency telephone numbers)(person prepared and date)
CAS: 7439-92-1

Section II - Hazardous Ingredients/Identity Information
(specific chemical name)(OSHA PELYACGIH TLV){other limits}{(%)
Lead (Pb) 0.05mg/m*  0.13mg/m?

Section HI - Physical/Chemical Characteristics

(boiling point: 1740°F)(specific gravity)(vapor pressure: 1 mm(@973 °F)(melting point: 327.43°F)
(vapor density){evaporation rate)(solubility in water)(appearance and odor: biuish-gray, soft
metal)

Section IV - Fire and Explosion Hazard Data

(flash point)(flammable limits, LEL, UEL Yextinguishing media){special fire fighting procedures)
Flammable in the form of dust when exposed 1o heat or flame. Moderately explosive in the form
of dust when exposed to heat or flame. Mixtures of hydrogen peroxide + trioxane explode on
contact with lead.

Section V -Reactivity Data

(stability}(conditions to avoid)(incompatibility)(hazardous decomposition)(hazardous
polymerization)(conditions to avoid) Violent reaction on ignition with chlorine trifluoride;
concentrated hydrogen peroxide; ammonium nitrate(below 200°C with powdered lead); sodium
acetylide{with powdered lead). Incompatible with NaN;; Zr; disodium acetylide; oxidants. Can
react vigorously with oxidizing materials. When heated to decomposition it emits highly toxic
fumes of Pb.

Section VI - Health Hazard Data

(routes of entry - inhalation: of dust, fumes, mists, or vapors; skin: organic compounds of lead, as
lead tetraethyl, ingestion: lead compounds trapped in the upper respiratory tract or

introduced into the mouth on food, tobacco, fingers or other objects. }(acute)(chronic)
(carcinogenicity)(signs and symptoms or exposure){medical conditions)(emergency and first aid
procedures) An experimental teratogen. Experimental reproductive effects. Human mutagenic
data. Lead is a cumulative poison. Increasing amounts build up in the body and eventually reach
a point where symptoms and disability occur. When lead is ingested, mush of it passes through
the body unabsorbed, and is eliminated in the feces. The greater portion of the lead that is
absorbed is caught by the liver and excreted, in part, in the bile. For this reason, larger amounts
of lead are necessary to cause toxic effects by this route, and a longer period of exposure is
usually necessary to produce symptoms. On the other hand, upon inhalation, absorption takes
place easily from the respiratory tract and symptoms tend to develop more quickly. For industry,
inhalation is much more important than is ingestion,



Modified Material Safety Data Sheet (cont'd)
Lead (Pb)

Section VII - Precautions for Safe Handling and Use
(steps to take in case material is spilled or released)(waste disposal method)(precautions to be
takin in handling and storage) Rubber gloves containing lead may ignite in nitric acid.

Section VIII - Control Measures

(respiratory protection)(ventilation - local, mechanical, special)(protective gloves)(eve
protection)(other protective clothing or equipment)(work/hygenic practices)

See 29 CFR 1910.1025 for addition occupation requiretnents when working with lead.



LCC000 LAVENDER ABSOLUTE

L

OSHA PEL: TWA 0.2 mg/m?
N10SH REL: (To Coal Tar Products) TWA 0.1 mg/m’

DOT Classification: Fiammable or Combustible; Label
Flammable Liguid

THR: An experimental carcinogen and rumorigen. Muta-
genic data. A human and experimental skin irritant. When
heated to decomposition it emits acrid smoke and imitating
fumes.

LCCo00 HR: 1
LAVENDER ABSOLUTE
CAS: 8000-28-0 NIOSH: OF 6100000

PROP: Found in the flowers of Lavandula officinalis chaix.
The main constituent is linalyl acetate. A dark green liquid
prepared from alcoholic extract of a residue which is ex-
wacted from piant material using an organic solvent.

TOXICITY DATA: CODEN:
skp-rbt 500 mg 24H MLD FCTXAV 14,448.76
orl-rat LD30:4250 ma'kg FCTXAV 14,449,776

THR: Mildly toxic by ingestion. A skin imitant. When
heated to decompasition it emits acrid smoke and irritating
fumes. See also 3.7-DIMETHYL-1.6OCTADIEN-3-OL
ACETATE.

LCDGO0 HR: 1
LAVENDER OIL
CAS: B0OO-28-0 NIOSH: GF 6110000

PROP: Main constituent is linalyl acetate. Found in the
plant Lavandulaofficinalif choix (Fam. Labiate). Prepared
by steam distillation of the flowering stalks of the plant.

SYNS:

LAVENDEL OEL (GERMAMN

TOXICITY DATA:
skrrbt 500 mg 24H MLD
orl-rat LD30:9040 meke

Reported in EPA TSCA Inventory.

O3l OF LAVENDER

CODEN:
FCTXAV 1445176
PHARAT 14,335.59

THR: Mildly toxic by ingestion. A skin irritant. When
heated to decomposition it emits acrid smoke and irritating
fumes. Ses also 3,7-DIMETHYL-1.6-OCTADIEN-3-OL
ACETATE.

LCEQOO HR: 3
[.D-813

CAS: 64083-05-2 NIOSH: OF 6730000

PROP: Commercial mixture of aromatic amines containing
approx 40% MOCA.

CODEN:
TXAPAS 31,159,753

TOXICITY DATA:
ort-rat TDLo:37 gkg2Y-C:CAR

2006

THR: An experimental carcinogen. When heated to decom-
position it emits toxic fumes of NO,. See also AROMATIC

AMINES.

LCFO06 HR:3
LEAD

CAS: 7439-92-1

af: Pb aw: 207.19

PROP: Bluish-gray, soft metal. Mp: 327.43°, bp: 1740°%,
d: 11.34 @ 20%4°, vap press: | mm @ 973°.

NIOSH: OF 7523000

SYNS:

c.1 1578 OLOW (POLISH)
1. PIGMENT METAL 4 OMAHA

GLOVER OMAHA & GRANT
LEAD FLAKE 51

LEAD 52 s0

CODEN:

MUREAV 147301 .85
GTPZAB 26(10),38.82
TOLEDS 8,163 ,81
AEHLAL 23,102.71

TOXICITY DATA:

cyt-hmn-unr 5G pgm’

cyt-rat-inl 23 pgim*16W

eyt-mky-orl 42 mg/kg/30W

orl-rat TDLo: 790 mgikg
(MGN):REP

otl-rat TDLo: 1140 mg'kg (14D
pre-21D post): REP

orl-rat TDLo: 1100 mgkg (1.22D
preg): TER

ihi-rat TCLo: 10 mg/m*/24H
(1-21D preg): TER

ort-wmn TDLo:450 mgkg/6Y :
PNS:CNS

ihl-hmn TCLo: 10 pgm”:GIT:
L

ipr-rat LDLo: 1000 mg'ke

orl-pgn LDLo: 160 mgkg

IARC Cancer Review: Animal Inadequate Evidence

IMEMDT 23,325,80. Lead and its compounds are on the

Community Right To Know List. Reported in EPA TSCA

inventory. EPA Genetic Toxicology Program.

OSHA PEL: TWA 0.05 mg(Pby/m’
ACGIH TLV: TWA 0.15 mg(Pbym’
NIOSH REL: TWA (Inorganic Lead) 0.10 mg(Pbym’

THR: Poison by ingestion. Moderately toxic by intraperito-
neal route. It is a suspected carcinogen of the lungs and
kidneys. Human systemic effects by ingestion and inhala-
tion: loss of appetite, anemia, malaise, insomnia, headache,
irritability, muscle and joint pains, remors, flaccid paralysis
without anesthesia, hallucinations and distorted percep-
tions, muscle weakness, gastritis and liver changes. The
tajor organ systems affected are the nervous system, blood
system, and kidneys. Lead encephalopathy is accompanied
by severe cerebral ederma, increase in cerebral spinal fluid
pressure, proliferation and swelling of endothelial cells 0
capillaries and arterioles, proliferation of glial celis, neu-
ronal degeneration and areas of focal cortical necrosis in
fatal cases. Experimental evidence now suggests that blood
levels of lead below 10 pg/dl can have the effect of dimin-

PHMCAA 20,201,78
FEPRA7 37,895.78
ZHPMAT 165,284,77
JAMAAP 237,2627,77
VRDEAS (5),107.81

EQSSDX 1,1.75
HBAMAK 4,1289.35




2097

ishing the 1 scores of children. Low levels of lead impair
neurotransmission and immuone svstem function and may
increase systolic blood pressure. Reversible kidney damage
can occur from acute exposure. Chronic exposure <an lead
to irreversibie vascular schierosis. wbular cell atrophy. in-
terstitial fibrosis. and glomerular sclerasis. Severe oxicity
can cause sterifity, abortion and neonatal mortality and mor-
bidity. An experimental teratogen. Experimental reproduc-
tive effects. Human mutagenic data. Very heavy intoxica-
tion can scmetimes be detected by formation of a dark
linc on the gum margins, the so-cailed lead line.”

When lead is ingested, much of it passes through the
body unabsorbed. and is eliminated o the feces. The greater
portion of the lead that is absorbed is caught by the liver
and excreted. in part. in the bile. For this reason. larger
amounts of lead are necessarv o cause toxic effects by
this route, and a longer period of 2xposure is usually neces-
sary to produce svmptoms. On the sther hand. upon inhala-
tion. absorption takes place sasily ‘rom the respiratory tract
and symploms tend to develop mere quickly. For industry,
inhalation is much more tmporane than is ingestion. For
the general population. exposure to jead occurs from inhaled
air, dust of various tvpes. and ‘ood and water with an
approximate 50:50 division berssza inialation and inges-
tion routes. Lead occurs in water in either dissolved or
particulate form. At low pH. lead is more easily dissolved.
Chemical treatment to soften water increases the solubility
of lead. Adults absorb about 5-157% of ingested lead and
retain less than 5%. Children absorb about 30% and retain
about 30%.

Lead produces a brittleness of the red hlood cells so
that they hemolyze with but slight irauma: the hemoglobin
is not affected. Due to their increased fragility. the red
cells are destroyed more rapidly in the body than is acrmal,
producing an anemia which is rarelv severe. The loss of
circulating red cells stimulates the production of new young
cells which. on entering the biood stream, are acted upon
by the circulating lead. with resuitant coagulation of their
basophilic material, These cells afler suitable staining. are
recognized as “stippled cells.” There is no uniformity of
opinion regarding the effect of i2ad on the white blood
cells.

In addition to its effect on the =d biood cells. lead pro-
duces a damaging effect on the orzans or tissues with which
it comes in conmct, No specific or characietistic lesion is
produced. Autopsies in deaths zmibuted to lead poisoning
and experimental work on animais have shown pathological
lesions of the kidneyvs, liver, male zonads, nerveus system.
blood vessels and other tissuss. None of these changes.
however, has been found consisiznty. In cases of severe
lead poiscning. the amount of 'zad found in the bloed is
frequently in excess of 0.07 mg per 100 cc of whole bioed.
The urinary lead excretion generlly exceeds 0.1 mg per
liter of urine.

Flammable in the form of dust when exposed to heat

LEAD ACETATE LCGOCO

or flame. Moderately explosive in the form of dust when
exposed to heat or flame. Mixtures of hydrogen peroxide
+ trioxane explode on contact with lead. Rubber gloves
containing lead may ignite in nitric acid. Vielent reaction
on ignition with chlorine trifivoride: concentrated hydrogen

- peroxide; ammonium ntrate (below 200°C with powdered

jead); sodium acetylide (with powdered lead}. Incompatible
with NaNy; Zr; disodium acetylide; oxidants. Can react
vigorously with oxidizing materials. A common aif contam-
inant. When heated o decomposition it emits highly toxic
fumes of Pb. See also LEAD COMPOUNDS. For further
information, see Vol. 1. No. | of DPIM Report.

LCGOOO HE:3

LEAD ACETATE

CAS: 301-04-2

DOT: 1616

mi CyH0,Pb mw: 32529

PROP: Trihvdrate: colorless crystals or white granules or
powder. Sltlv acetic odor. slowly effloresces. D: 2.55. mp:
75° (when rapidly heated:. decomp above 2007 Veny sol
in giveerol.

SYNS:

ACETATE de PLOMB (FRENCH:
ACETIC ACID LEAD 2+ SALT
BLEIACETAT (GERMAN}
DIBASIC LEAD ACETATE
LEAR (2+) ACETATE

LEAD¢I ACETATE

LEAD DIACETATE

TOXICITY DATA:

sta-sme 250 pmol/L

cyt-hmn:iym | mmol/L.24H

mnt-rat-ipr 51800 pgkg

otr-rat;emb 200 mg/L

oms-rat-ipr 10400 ngkg

cyt-rat-unt 9 mgkg/26W-C

cyt-rat-ipr 5180¢ pg/ky

orl-rat TDLo: 600 pg/kg (300
male):REP

orf-rat TDLo: 1413 mgke (1-18D
preg): TER

orl-mus TDLo:236 mgkg
(7-16D preg): TER

orl-rat TDLo: 900 mgkg 600-C:

NIOSH: Al 53250000

LEAD DIBASIC ACETATE
NORMAL LEAD ACETATE
PLUMBOUS ACETATE

RCRA WASTE NUMBER Ui
SALT OF SATURN

SUGAR OF LEAD

CODEN:

MUTAEX 1.21.86
TXCYAC 10.67.78
AEHLAL 40,134 85
JAINDS 67,1393.81
AEHL AU 40.144.85
GISAAA 49(3),15.84
AEHLAU $0.144,83
AJOGAH [15.1058.73

ENVRAL 30.152.33
ARTODN 41.125.78

ENVRAL 24.391 .31

NEO

otl-rat TD ;250 grkg4TW-C: BICAAL 16,283,602
ETA

orl-rat TD (2430 mgrkg 23W-C: ENVRAL 2439131
ETA

orl-rat TD (4605 merkg/dW-C: ENVRAL 24,391 81
ETA

orl-rat TD 7560 mg/kg7IW-C: ENVRAL 24,391.81
NEO

orl-rat TD 9150 mgrkg/aaWw-C: AJPAAL 30.571.67
NEC

BECTAS 23.464.79
TOPADD 13.50.83

orl-rat TD :218 gke 1Y-C:ETA
orl-rat TD : 138 grkg/76W-C:
ETA



LCTEO0 LEAD COMPOUNDS

IMEMDT 23,205.80. Lead and its compounds, as well as
chromium and its compounds are on the Comemunity Right
To Know List. Reported in EPA TSCA Inventory.

OSHA PEL: TWA 0.05 mg(Pbym®; CL 0.1 mg(CrO3¥m’

ACGIH TLV: TWA 0.05 mg(Cr¥m* TWA 0.15 mg(Pbym’

NIOSH REL: (Chromium{VD)) TWA 0.00} mg{Cr(VD))/
m?; (Inorganic Lead) TWA 0.10 mg(Pb)/m’

THR: A human carcinogen. An experimental carcinogen,
neoplastigen and tumorigen. Human mutagenic data. When
heated to decomposition it emits very toxic fumes of Pb.
See also LEAD COMPOUNDS and CHROMIUM COM-
POUNDS.
LCTO00 HR: 3
LEAD COMPOUNDS

Lead and its compounds are on the Community Right To
Know List.

THR: Lead poisoning is one of the commonest of occupa-
tional diseases. The presence of lead-bearing materials or
lead compounds in an industrial plant does not necessarily
result in exposure on the part of the worker. The lead
must be in such form. and so distributed, as to gain entrance
into the body or tissues of the worker in measurable quan-
tity, otherwise no exposure can be said to exis. Some
lead compounds are carcinogens of the Tungs and kidneys.
Others are experimental reoplastigens and fumorigens.

Mode of entry into bodv:/T) By ifihalation-Of the dust,

fumes, mists o1 vapors. (Coxﬁ't/non air contaminants).(2 By
¢ingestiop-of iead compounds trapped in the upper respira-
tory tract or intreduced into the mouth on food, wbacco,
fingers or other objects@ this route is
of special importance in the case of organic compounds
of lead, as lead tetraethvl. In the case of the inorganic
forms of lead. this route is of no practical importance.
Significant quantities of lead can be ingested from water
that has been sitting in pipes with lead solder. Some water
coolers may also have this type of selder.

Lead is a cumulative poison. Increasing amounts build
up in the body and eventually reach a pomt where symptoms
and disabiiity occur. See LEAD for symptoms of overexpo-
sure.

The toxicity of the various lead compounds appears to
depend upon several factors: {1) the solubility of the com-
pound in the body fluids: (2) the fineness of the particles
of the compound: solubility is greater in proportion {0 the
fineness of the particles: (3) conditions under which the
compound is being used. Where a lead compound is used
as a powder, contamination of the atmosphere will be much
less if the powder is kept damp. Of the various lead com-
pounds, the carbonate, the monoxide, and the sulfate arc
considered to be more toxic than metallic lead or other
lead compounds. Lead arsenate is very 1oXic due 1o the
presence of the arsemic radical. Organolead compounds are

rapidly absorbed by the respiratory and gastrointestinal sys-
tems and through the skin. Tetraethyl lead is converted in
the body to triethyi iead which is 2 more severe neurotoxin
than inorganic lead. [Hagnostic mobilization of lead with
caleium EDTA may be useful in questionable cases. When
heated to decomposition they emit toxic fumes of Pb. Ses
also LEAD and specific compounds.

LCUoo HR:3
LEAD(II) CYANIDE

CAS: 562-035-2 NIOSH: OG 0173000
DOT: 1620

mf: CoN.Pb mw: 25923

PROP: White powder.

SYNS:
C.L 11830
C.L PIGMENT YELLC 3

TOXICITY DATA:
ipr-rat LDLo: 100 sz ks
Lead and its compounds, as well as cyanide and its com-
pounds. are on the Community Right To Know List.
OSHA PEL: TW 0.05 mg(Pbym’

ACGIH TLV: TWA 0.15 mg(Pb)m’

NIOSH REL: (Incrganic Lead) TWA .10 mg(Pbym’

DOT Classificatica: Poison B. Label: Poison

CYANURE Je PLOMB (FRENCH}
LEADR CYANIDE (DOTY

CODEN:
NONSAG 527,53

‘THR: Poison by inmaperitoneal route. Violent reaction with
Mg. A fire hazard ard a powerful oxidizer. When heated
to decomposition it 2mits very roxic fumes of Pb, CN7
and NO,. See alsc LEAD COMPOUNDS and CYANIDES. .

LCVY000 HR: 3
LEAD DICHLORITE
mi: Cl,0,Pb mw: 477,00

Lead and its cormpourds are on the Community Right To
Know List.

SYN: Leamin OTORITE

THR: Explodes vhen heated to 100°C or on contact with
antimony sulfide or suifur. Violent reaction with carbonr
red phosphorus: or suifur. When heated to decomposiiion
it emits very toxic fumes of Pb and C17. See also LEAD
COMPOUNDS :nd CHLORITES.

LCW000 HR:2
LEAD DIMETHYLDITHOCARBAMATE
CAS: 19010-66-7 NIOSH: OF 8850000

mf: CgH NS, +7b mw: +47.63
PROP: Solid. Mp: 25%° d: 2.3
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Modified Material Safety Data Sheet
Carbon Monoxide (CO)
Section I
(manufacturer's name and address)(emergency telephone numbers)(person prepared and date)

Section II - Hazardous Ingredients/Identity Information
(specific chemical name)(OSHA PEL)YACGIH TLV)(other limits)(%s)
Carbon Monoxide 35 ppm 50 ppm 200 ppm STEL

Section ITI - Physical/Chemical Characteristics

(boiling point -191.3°F)(specific gravity)(vapor pressure){melting point -207°F)

(vapor density)(evaporation rate)(solubility in water)(appearance and odor: colorless, odorless)
A common air contaminant. Product of combustion/oxidation.

Section IV - Fire and Explosion Hazard Data

(flash point¥flammable limits, lel: 12.5%, uel: 74.2%)(autoign temp: 1128°F)}

A dangerous fire hazard when exposed to flame. Severe explosion hazard when exposed to heat
or flame.

(extinguishing media)(special fire fighting procedures) To fight fire, stop flow of gas.

Section V -Reactivity Data

{stability)(conditions to avoid) Violent or explosive reaction on contact with bromine trifluoride;
bromine pentafluoride; chlorine dioxide; peroxodisulfuryl difluoride. Mixture of liquid CO with -
liquid oxyvgen is explosive. Reacts with sodium or potassium to form explosive products sensitive
to shock, heat, or contact with water.

(incompatibility)(hazardous decomposition)(hazardous polymerization)(conditions to avoid)

Section Y1 - Health Hazard Data

(routes of entry - inhalation, skin, ingestion)(acute)(chronic) Can cause asphyxiations by
preventing hemoglobin from binding oxygen. After being removed from exposure, the half-life of
its elimination from the blood is one hour. Repeated exposure to low concentrations of the gas,
up to 100 ppm in air, is generally believed to cause no signs of poisoning or permanent damage.
{carcinogenicity)(signs and symptoms or exposure){medical conditions)(emergency and first aid
procedures)

Section VII - Precautions for Safe Handling and Use
(steps to take in case material is spilled or released)(waste disposal method)
(precautions to be takin in handling and storage)

Section VIII - Control Measures
(respiratory protection)(ventilation - local, mechanical, special)(protective gloves)(eve
protection)(other protective clothing or equipment)(work/hygenic practices)



CARBON MONOXIDE
CAS:83G-08-C

co

TLV-TWA, 50 ppm (57 mg/m°}

TLV-STEL, 400 ppm (458 mg/m®)

15461847 MAC-TWA, 100 ppm
18481888, TLY-TWA, 100 ppm
1888 TLV-TWA, §0 pea.. proposed
1887—present: TLV-THA 50 ppm
127 6—pragent: TLV-8TEL, 400 ppm
1991 TLV=-TWA, 28 com, proposed
1281: Decumentaticn revised

Chemilcal and Physlical Propertles

Carton mecnoxide is a flammable, colorless, and
cdortess gas. Chemical and physical properties include:

Molecular weight: 28.01

Freezing point; ~207°C

Condensaticn point: ~180°C

Lower explosive limit: 12.5% by volume in air

Solubility: sparingly soluble int water (2.3 mi/100 mi

of water at 20°C

Carbon monoxide has a density practically the same as
that of nitrogen, slightly less than that of air.

Major Uses or Scurces of Occupatlonal Exposure

Carben monoxide is mainly encountered as a prod-
uct of incomplete combustion of almost any carbona-
ceous material, especially as created by the exhaust of
intenal combusticn engines. Operation of these engines
in an enclosed area, without adequate ventilation, is stil
an important source of occupational exposure. High con-
Centrations are frequently encountered In blast furnace
operations in the stee¢l industry. Space heaters, improp-
erly adjusted oil or gas bumers, and fires in buildings are
aiso common scurces of carbon monoxide exposure.

Human Studies

Background

Carbon moncxide's primary toxic action is the inhibi-
tion of cell oxidation fellowing inhalation exposure. Car-
bon monaxide ragidly diffuses acress alveolar, capillary,
and placental membranes and is reversibly bound to one
of the heme proteins. Approximately 80%—90% of the
abscrbed carbon menoxide binds with hemoglobin re-
sufting in a reducticn in the oxygen-carrying capacity of
the biood. The major site of toxicity, however, may in-
volve carbon menexide binding to cytochrome & oxi-

228

dase, causing a direst inhibition of miochondrial res-
piration.!! I The remainder of the carbon menoexide binds
with other heme proteins, e.g., myoglobin, causing de-
pressed cardiac function and musdle oxygenation; the
hydroperoxidases, possibly causing cell ciamage via ox-
ygen radicals; and cytochrome P-450.

A small amount of carbon monoxide is produced
endogenously; mainly from the catabolism of hemoglo-
bin. In healthy, unexposed subjects at rest, this resuifs
a carboxyhemcgiobm {COHb) saturation of 0.
0.7%.% The background levels in the general pcpu!anon
(approximately 0.5%—1.5%) are higher due to environ-
mental exposure. During pregnancy, increased mafemaf
COHb levels of 0.4%-2.6% have been reported.® Sim-
flarly, the range of COHb for the fetus of nonsmoking
maothers has been reported as 0.79%—2.5%; however, a
recent study of 64 newborn infants of smoking and ex-
smoking mathers found a range of 1.1%—4.3% COHp. ¥
Hypermetabolism, certain drugs, and hemgclytic anemia
can Increase the endogencus production of COHb to
4%6%." Tobacco smekers are the most heavily ex-
posed, nonindustrial segment of the population. COHb
levels in this group range from 4% to 20% with a mean
for one-pack-per-day consumers of 5%-—5%.%

The absorption and elimination of carbon monoxide
has been mathematically described.”®! The most influ-
ential variables in determining COHb levels are carbon
menoxide concentration, duration of exposure, and alve-
olar ventilation. For example, the expected blcod COHb
values for an average-sized adult under conditions of
light work for 6-8 hours at 35 ppm carbon monoxide will
be approximately 5%. After an exposure of 200 ppm for
15 minutes, an average adult engaged in heavy work or
a srnaller adult engaged in light work will have a COHb
level of approximately 5%.

Cardiovascular Studles

A number of early studies found that increments in
COHD of less than 5% resulted in cardiovascular eHects
in normal volunteers, such as acute reduciion in exercise
tolerance, 1% reductzons in arterial and mixed venous
axygen tensions, M anda reduction in the length of time
to the anset of angina in men with stable angina pecto-

Almou%h these findings have not always been
reproduced two recent studies confirm these findings
in patients with coronary anerf disease. Elevaticn of
COHb levels from 0.6% to 2% and 3.9% in 63 men
caused a decrease in lime to myocardiz! ischemia and
angina,!™ and average COHb levels of 2.9% resuited in
significantly reduced exercise tolérance with onsst of
angina.!"® These findings are supported by animal ex-
periments. COHD saturations of 5% result in an increase
In myocardial ischemia associated with acute myocardial
infarction in dogs. a

A crew of workers in the Holland Tunne! worked 2

S,



hours in an average tunnel cencentration of 70 ppm
carbon monoxide, altermnating with 2 hours out of the
tunnel, for 8-hour swing shifts, These workers had an
average of 5% COHb with no one above 10%. The
average exposure was approximately 35 ppm, and no
symptoms or adverse health effects were observed.!!”
On the cther hand, a retrospective study of 1212 tunnel
officers exposed to carbon monoxide, resulting in less
than 5% COHb, were found to have a significantly ele-
vated risk of dying from arterioscieratic heart disease. (¥

Two workers with pre-existing coronary artery dis-
ease died after exposure to carbon monoxide sufficient
to produce approximately 25% COHb. This level could
be reached after exposure to approximately 2000 ppm
carbon menexide for 15 minutes of light work.

Neurologic/Paychomotor Studles

It is well known that anoxia produced by carbon
monoxide poisoning may produce acute neurclogical
deficits as well as severe, and often delayed, neurclogi-
cal sequelae. Absorpticn of carbon monoxide sufficient
to cause a COHb level above 10% may be noticed by
symptoms such as headache. A number of studies report
on the effects of low-level carbon menoxide exposure
fresulting in 2%~5% COHb) on performance of psycho-
motor tasks. Decrements in psychomotor function are
observed at 3%—4% COHb, although conflicting results
have been repoﬁed.(zﬁj

Cne explanation for inconsistent findings is that pos-
itive results have usually only been observed when the
psychomeotor tasks were of long duration.®" For exam-
ple, a 3.4% increase in COHb resulted in a highly signif-
icant deficitin "careful driving skilts,"%? 29 or 4% COHb
was associated with reduced video game perfor-
mance.?" and 5% COHb caused decrements in vigh
lance tests.®® Other behavioral tests on subjects ex-
posed to carbon monoxide sufficent to produce 5%
COHb had minimal effects on motor performance only for
difficult "dual-task” tests.? A report by Bunnell and
Horvath®¥ indicates that the minimal eftects on cognitive
performance at 7% are relibly cbserved and are ex-
acerberated after physical work.

Repraductive/Developmental Studles — Human
and Animal

The body compensates for the hypoxic stress due to
carbon menoxide exposure by increasing cardiac output
and blocd flow to specific organs, e.¢., the brain or the
heart. This ability to compensate may be overpowered or
fimited when disease or occupational exposure to other
chemicals is encountered. In the case of pregnant work-
ers, oxygen consumption is 153%-25% higher than nor-
mal; however, the mother's blood oxygen capacity may
be decreased 20%~30% because of lowered hemaglo-
bin levels,®® and endogenous production of carbon

menoxide is elevated threefold. ™ The fews is unable to
increase cardiac oulput in respense ‘o carbon monoxide
exposure abave endogenous levels andis normally close
to the critical tevel for tissue oxygenation.

While the COHb levels of the fetus lag behind
changes in matemal COHDb, at steady-state, fetal COHb
leveis are 10%+—15% higher than matemal levels, parily
because fetal hemoglobin has a higher affinity for carbon
monoxide. For example, continuous exposure o 30 ppm
carbon monoxide, resuiting in approximately 5% COHb
in the mother, will praduce 6% in the fetus.®

Decreased birth weights and fetad death or damage
have been reported at moderate exposures to carban
menoxide in test animals.® The percentage of success-
ful pregnancies in a control group of rats was 100%%;
however, a success rate of only 5% was seen in rals
treated with 30 ppm carbon menoxide resutting in 4.8%
COHb, and 38% was seen in rats ‘reated with 80 ppm
carbon monexide. These effects appear to have been
due to implantation pmblems.(m Mice exposed at 65
ppm and higher concentrations of carben menoxide dem-
onstrated dose-dependent effects on the fetus (such as
decreased fetal weights and increased fetal mortality) but
ne signs of maternal toxicity.®® The cffspring of rats
exposed at 150 ppm carbon menoxide were also found
to have miner reductions in birth weight, but more signif-
lcantly, persistent memory deficits were identified inzju-
veniles that become more pronounced in aduthood. =%

A well-established and probably causal relation ex-
isis between maternal smoking {resuiting in COHb levels
of 2%-7% in the fetus) and low birth weight ! There also
aprears to be a dose-related increass in perinatal deaths
with maternal smoking. There may also be a retardation
of mental abilities in infants bom to smoking mothers. €%
Carban monoxide is likely to be cne of the primary
eticicgical agents responsible for these sffects.

TLY Recommendation

The present TLV-TWA is 50 prm, with a STEL of
400 ppm, and was recommended to maintain blood "
COHb levels of workers at or below 10%. ltis recognized
thatthe TLV of 50 ppm might be too high under conditions
of heavy labor, high temperature, or at high elevations
{over 5000 feet above sea level). Accerdingly, a TLV—
TWA of 25 ppm was proposed and piaced on the Notice
of intended Changes in 1991. The propesed value is
intenced to keep blood COHb fevels telow 3.5%, prevent
adverse neurobehavicral changes, end maintain cardio-
vascular exercise capacity. This recommendation will
also provide a greater margin of sefety lor individuals
particularly susceptible to the adverse sfects of carbon
mcnoxide exposure, including pregnant workers (i.e., the
fetus} and those with chronic heart and respiratory dis-
ease. Workers who smoke frequently have COHb satu-
raticns above 3.5%. Accordingly, exccenous carben
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Table 1. Carbon Menoxids Exposura Duration (minutes)
to Reach 3.5% COHb

Larbon Monoxide

Concentration Work Load”® (time in minutes)

{pem) Sadentary Light Moderate
50 181 102 a7
78 117 62 53
1040 88 45 39
180 58 3 27
200 46 24 2%
200 34 18 15
£00 24 13 11
1400 8 10 8

“Werk load s dafined in terms of aiveolar ventiation as follows:

Weork Laad Ventiiation (L/min}
Sedentary &
txsht 15
Modarate 2¢

menoxide exposures place them at additional risk of
adverse heslth effects. Pregnant workers and their un-
bem children may also be at additional risk under condi-
ticns of heavy labor, high temperatures, or at high
elevations {over 5000 feet above sea tevei}.(eo) As noted
in the documentation for methylene chioride, that sub-
stance is metabolized in the body to carbon monoxide.
Cencomitant exposures to both methylene chioride and
carben monoxide cause an additive elevation of COHb.
Accardingly, the additive formula should be used to eval-
uale sxposures.

Table 1 shows approximate times, calculated from
the equation by Cobum et al.,”) at various exposures to
reach a COHb level of 3.5% where there are no other
carben monoxide exposures during the work day.

Aleng with the reduction in the TLV-TWA, no STEL
is proposed because toxicological data and industrial
hygiene experience are not available to provide a basis
for quantifying on a toxicological basis what the STEL
sheuld be. The reader is encouraged to review the sec-
ticn on Excursion Limits in the "Intreduction to the Chem-
ical Substances” of the curremt TLV/BE! Booklet for
guidance and control of excursions above the TLY-TWA,
even when the B-hour TWA is within the recommended
fimits. Carbon monoxide is a substance for which Biclog-
ical Exposure Indices (BEI) have been recornmended
{sze BEI Docurmentation).

Other Recommendations

OSHA FEL: The OSHA PEL~TWA for carbon men-
oxice is 35 ppm with a ceiling of 200 ppm to ensure that
exposed workers' COHb levels are maintained at or
belew 5% in order to protect those workers at greater risk
because of cardiovascular or puimonary impairment. In
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acdition, these limits will protect heafthy workers who
must work in environments invciﬁg;g exerticn, heat
stress, or other sirenucus conditions.™ "/

NIOSH REL/IDLH: in the 1972 NICSH criteria docu-
ment on carben monoxide,®¢ NICSH established a
REL-TWA of 35 ppm and a ceiling limit of 200 ppm.
NIOSH concurred with the OSHA PEL [NIQSH, Ex 8-47,
Table N1J.°7 NIOSH established an IDLH value of 1500
ppm for this substance.

ACGIH Rationale for TLVs that Differ from the PEL
or BEL: The present TLV-TWA of 50 ppm and STEL of
400 ppm are higher than the PEL or REL; however, the
TLV of 25 ppm has been proposed to reiain blood COHD
levels below 3.5%, to prevent adverse neurobehavioral
changes, and to maintain cardiovascular exercise capac-
ity. Recent data''#2" %27 jndicate that COHDb levels as
high as the 5% level identified for the OSHA PELs and
NIOSH RELs piaces workers with cardiovascuiar and
respiratory disease, those who are pregnant, or those
with the need to perform psychemoter tasks at higher risk
of adverse effects.

NTP Studies: NTP has not conducted genetic toxi-
cology or lang-term toxicolegy and carcincgenesis ei-
tects studies on carbon monoxide.

Cther Natlons

Australia: 80 ppm TWA, 400 prm STEL, substance
under review {1980); Federal Republic of Germmany: 30
ppm, short-term level 60 ppm, 20 minutes. 4 times per
shift, Pregnancy Group B, risk of demzge to developing
embryo or fetus probable even when MAK or Biological
Tolerance Values adhered to (19€0); Sweden: 35 ppm,
short-term value 100 ppm, 15 minutes (1 984}); United
Kingdom: 50 ppm, 10-minute STEL 300 ppm {1981).
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4. 1-METHYL-2-PROPY L1 6-DINL-
TROPHENYL ISOPRUPYLCAR-
BONATE

SYTASOL

TOXICITY DATA:

TALAN
U< 19788
UNION CARBIDE 19786

CODEN:
TGANAK 14(6),41.80

CARBON MONOXIDE CBW7SQ

SYNS:

CARBONE 1OXYDE DEI (FRENCH:

CARBONIC OXIDE

CARBONIO (OSSIDO 01} (ITALIAMN

CARBON MONOXIDE, CRYO-
GENIC LIQUID (BOT)

CARBON OXIDE (O

FLUE GAS

KOHLENMONOXID (GERMAN
KOHLENOQX YD (GERMAN)
KOOLMOSOXYDE (DUTCH:
QXYDE de CAUBONE (FRENCH)
WEGLA TLENEK (POLISH:

evt-mus-unr 23 mgikg
ci.z—mus-orl 25 mg/kg
orl-rat LD50: 39 mgikg
ihl-rat LCLo: 4850 ng/maH
skn-rat LDLo: 1500 mgrkg
unk-rat LD30: 140 myke
ori-mus LD50: 170 mgikg
ipr-mus LD30:125 me'ke
urk-mus LD50:2540 mgke
skn-rbt LD56: 3200 mgrke
ori-ckn L.DSO: 150 mgke

CYGEDX 14(6).38.80
TXAPAS 14,515.6%
83GYAZ -T2,
TXAPAY 14,515.65
30ZDAY - 100,71
GTPZAB 15(9),55,73
BCPCAG 18.1389.,69
30ZDAS% -,100.71
FMCHAZ -,C82,83
GUCHAZ 6,224,73

THR: Poison by ingestion, inhalation, intraperiteneal and
possibly other routes. Moderately toxic by skin contact.
Mutagenic data. A mitcide. See also ESTERS. When
heated to decomposition it emits toxic fumes of NO,.

CBW300

HR: 1

CARBONIC ACID CYCLIC PROPYLENE ESTER

CAS: 108-32.7
mf: C:HeO5

mw: 102.10

NIOSH: FF 9630000

PROP: A clear liquid. Bp: 242.1°, fp: —48.8%, flash p:
TEF{OC). & 1.2069 @ 20%20°, vap press: 0.03 mm

@ 20°.
SYNS:

CYCUC METHYLETHYLESE CAR-
BONATE

CYCLIC PROPYLENE CARBONATE

CYCLIC-1.2-PROPYLENE CARBON-
ATE

-METHYLETHYLENE CARBON-
ATE

TOXICITY DATA:
skn-hmn 100 mg/3D-1 MOD
eve-rbt 60 mg MOD

orl-rac LD30:29 gikg

1.2-PROPANEIHOL CARBONATE

1.2-PROPANEDIOL CYCLIC CAR-
BONATE

1.2-PROPANEDIYEL CARBONATE

1. 2-PROPYLENE CARBOMNATE

PROPYLENE GLYCOL CYCLIC
CARBONATE

CODEN:

85DKASB - 127,77
UCDS** 4/25/58
UCDS** 4/25/58

EXHAUST GAS

TOXICITY DATA:

thl-rat TDLo: 150 ppm/24H
€1-22D preg)y: TER

ihl-rat TCLo: 150 ppm/24H
(1-22D preg}:REP

thl-rat TCLo: 1 mgm*24H (72D
prei: REP

ihl-mus TDLo: 65 ppmv24H
{7-18D preg):REP

ihf-mus TChLo: 250 ppm/TH
{6-15D pregy: TER

thi-mus TDLo: 125 ppmy24H
{7-18D preg): TER

thi-maus TCLo: 8 pphviH (8D
preg): TER

ihf-rbt TCLo: 180 ppmv24H
(1-30D preg):REP

thi-man LCLo:4000 ppms30M

ihd-man TCLo: 650 ppm/t3i:
CNS.BLD

ihi-hmn LCLo: 5000 ppm/5M

ihi-rar LCS0: 1807 ppm/dH

ikl-mus LC50:2444 ppm/dH

inl-dog LCLo: 3000 ppm/46M

ihl-rbt LCLo: 4000 ppm

ihi-gpg LCS0:5718 ppmdH

ikl-mam LCLo: 5000 ppmy5M

ihl-bwd LD56: 1334 ppm

CODEN:
TXAPAY 56.376.80

NETODT7 2.7.80

HYSAAV 35(4-6).-
UL
TIADAB 29(2),88.84

TIADAB 19.385.79
TIADAB 30,233.84
FPNIAG 1130158
LANCAQ 2.1220.72

297ZWAE -.207.68
AIHAAP 34.212.73

TABIA2 3.231.33
TXAPAG 17,752.76
TXAPAY 17.752.7C
HBAMAK 4.1360.35
HBAMAK 4,1360.33
TXAPAG 17,752.70
AEPPAE 138.63,28
AECTCV 12.355.83

Reported in EPA TSCA Inventory.

OSHA PEL: TWA 50 ppm

ACGIH TLV: TWA 50 ppm; STEL 400 ppm; BEI *car-
boxyhemoglobin in bicod less than 8% (*CO in end-

exhaled air less than 40 ppm)

Reported in EPA TSCA Inventory.

THR: Mildly toxic by ingestion. A human skin iritant.
An eve irritant. See also ESTERS. Combustible when ex-
posed w0 heat or flame. To fight fire, use alcohol foam.
Can react with oxidizing materials. When heated to decom-
position it emits acrid smoke and irritating fumes. See also
ESTERS.

CBW730 HR: 3
CARBON MONOXIDE

CAS: 630-08-0 NIOSH: FG 3500000
DOT: 1016/9202

mf: CO mw: 28.01

PROP: Colorless, odorless gas. Mp: —207°, bp: —191.3°,
lel: 12.5%, uel: 74.2%, d: (gas) 1.250 gL @ 0°. (liq)
0.793, autoign temp: 1128°F.

DFG MAK: 30 ppm (33 mg/m®); BAT blood 5% .

NIOSH REL: TWA 35 ppm; CL 200 ppm

DOT Classification: Flammable Gas, Label: Flammable
Gas; Flammable Gas: Label: Flammable Gas and Poison
Gas

THR: Mildly toxic by inhalation in humans. An experimen-
tal teratogen. Other experimental reproductive effects.
Human systemic effects by inhalation: changes in psycho-
physiological tests and methemoglobinemia-carboxhemo-
globinemia. Can cause asphyxiations by preventing hemo-
globin from binding oxygen. After being removed from
exposure, the half-life of its elimination from the blood 15
one hour. Chronic exposure effects can occur at lower con-
centrations. A common air contaminant. Acute cases of
poisoning resulting from brief exposures to high concentra-
tions seldom result in any permanent disability if recov-
ery takes place. Chronic effects as the result of repeated



BX109 CARBONCCHLORIDIC ACID PHENYL ESTER

¢xposure o lower concentrations have heen described,
particutarly in the Scandinavian literature, Auditory dis-
turbances and contraction of the visual fields have been dem-
onstrated. Glycosuna does occur, and heart irregularities
have been reported. Other workers have found that where
the poisoning has been relatively long and severe. cerebral
congestion and edema may occur, resulting in iong-lasting
mental or nervous damage. Repeated exposure to low
concentration of the gas, up to 100 ppm in air, is gener-
ally believed to cause no signs of poisoning or permaneani
damage. Industrially. sequelae are rare, as exposure.
though often severe. is usually brief. 1t is a common air
contaminant.

A dangerous fire hazard when exposed to flame. Severe
explosion hazard when exposed to heat or flame. Violent
or explosive reaction on contact with bromine trifinoride;
bromine pentafluoride: chlorine dioxide: peroxodisulfury}
difluoride. Mixture of liquid CO with liquid O, is expio-
sive. Reacts with sedium or potassium to form explosive
preducts sensitive to shock, heat, or contact with water.
Mixture with copper powder + copper(ll} perchlorate +
water forms an explosive complex. Mixture of liguid CO
with liquid dinitrogen oxide is a rocket propellent combina-
tion. Ignites on warming with iodine heptafluoride, Ig-
nites on conmact with cesium oxide + water. Potentiallv
explosive reaction with iron{IH) oxide between 0-130°C.
Exothermic reaction with CIF3; (Li + H,0): NFi: OF.
(K + Oy): Ag:0: (Na + NHj3). To fight fire. stop flow of
gas. For further information, see Voi. 3, No. 5 of DPIM
Report.

CBX109 HR: 3
CARBONOCHLORIDIC ACID PHENYL ESTER

CAS: 1885-14-9 NIOSH: FG 3830000

DOT: 2746

mf: C3HCI0;4 mw: 156.57

SYNS:

CHLORQFORMIC ACID PHENYL PHENYL CHLOROCARBONATE
ESTER PHENYIL CHLOROFORMATE

FENYLESTER KYSELINY PHENYLCHLUORGFORMATE «DOT:

CHLORMRANVENCT CZECH

TOXICITY DATA:
skn-rbt 500 mg 2iH MLD
eve-rbt 50 peg 24H SEV
orl-rat LD30: 1416 mg kg
ihl-rat LCLo: 34 ppm dH
ske-rbt LD50: 3970 mgikg

Reported in EPA TSCA Inventory.

CODEN:

28ZPAK -.163.72
2BZPAK -.163.72
AIHAAP 30.470.69
AIHAAP 30.470.69
AIHAAP 30.470.69

DOT Classification: Poison B; Label: Corrosive and Poi-
son

THR: Poison by inhalation. Moderately toxic by ingestion
and skin contact. A corrosive skin and eve imitant. See
also ESTERS. When heated to decomposition it emits toxic
fumes of CI™.
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CBX250 HR:2
CARBON REMOVER (LIQUID)
NIOSH: FG 4400000

DOT: 1132

PROP: Flash p: <80°F.

DOT Classification: Fiammable Liquid, Label: Flammable
Liquid

THR: No toxicity data. Dangerous fire hazard when exposed

to heat or flame: can react with oxidizing materials. To
fight fire. use CO-. dry chemical.

CBX750 HR: 3
CARBOXN TETRABROMIDE

CAS: 338-134 NIOSH: FG 4725000
DOT: 2316

mf: CBr; mw: 331.63

PROP: Colorless. monoclinic fablets. Mp: (a) 48.4°. (B
90.1° bp: 189.5%. d: 3.42, vap press: 40 mm @ 96.3°.

SYNS:
CARBON BROMIDE
TETRABROMIDE METHANE

TOXICITY DATA:

orl-rat LDLo: 1000 mg/k
scu-mus LD30:298 mg:k
ivi-mus LD30:36 mekg

Reported in EPA TSCA Inventory.
ACGIH TLV: TWA 0.1 ppm: STEL 0.3 ppm
DOT Classification: Poison B: Label: St. Andrews Cross

TETRABROMOMETHANE

CODEN:

MCYAT 2.1270.63
TXAPAG 435462
CSLNX= NX#612

L ]

)

THR: Poison by subcutanecus and intravenous routes. Mod-
erately toxic by ingestion. Narcotic in high concentration.
Mixture with Li particles is an impact-sensitive explosive. -
Explodes on contact with hexacvicohexyldilead. When
heated to decomposition it emits toxic fumes of Br™. See
also CHLORINATED HYDROCARBONS. ALIPHATIC.

CBYOOT HR: 3
CARBON TETRACHLORIDE

CAS: 56-23.5 NIOSH: FG 4900000 .
DOT: 1846

mf: CCl, mw: 153 81

PROP: Colorless liquid: heavy, ethereal odor. Mp: ~22.6°,
bp: 76.8°. fp: —22.9°, flash p: none. d: 1.597 @ 20°,
vap press: 100 mm @ 23.0°

SYNS:
BENZTINOQFORM FASCIOLIN
CARBONA FLUKOIDS
CARBON CHLORIDE METHANE TETRACHLORIDE
CARBON TET NECATORINGA
CITEROCHLORERK WEGLA 1#OL.- NECATORINE

1SH PERCHLOROMETHANE

ENT a.70% R0




Appendix G

_»————--—mw———u..:.::.:').‘OOO

Welding Fumes
Reference Information






WAT325 WATER HEMLOCK

WAT3ZS
WATER HEMLOCK

HR: 3

PROP: The various species of Cicutz may grow onfv 1o 6
feet with compound leaves, with small, whitish, strongly
scented flowers, tuberous roots, and an oily yellow sap
that smells of parsnip. They are found throughout North
America but only ir wet, marshy soii.

SYNS:

BEAVER POISON
CHILDREN'S BANE
CICUTA BULBIFERA L
CICUTA DOUGLAST
CICUTA MACULATA

CICLUTARE iCANADA;
DEATHOF-MAN
MUSGUASH POISON
MUSQUASH ROOT
SPOTTED COWBANE

THR: The whole plant contains the poison cicutoxin. Hu-
man systemic effects by ingestion occur within 1 hour and
inciude: nausea, salivation. vomiting. muscle spasms in
the jaw, convulsions, and death. Survivors may experience
prolonged mental deficits and abnormal eleciroencephalo-
grams. See also CICUTOXIN.
WAT350 HR:D
WATER-PEPPER HERB

NIOSH: TQ 9259000

SYN! POLYGONUM HYDROPIPER 1. . dny puoa dered wheie plant

TOXICITY DATA: CODEN:

orl-mus TDLo:840 gikg (21D JOENAK 11.252.55
pre):REP

orl-gpg TDLo: 1008 gikg (56W JOENAK 12,250,553
pre):REP

THR: Experimental reproductive efezs,
WBA000 HR: 3

WAX MYRTLE
NIQSH: ZC 0320000

PROP: Tannin containing fraction of bark used (JNCIAM
37,207,76).

SYNS:
MYRICA CERIFERA
SCUTHERN BAYBERRY

TOXICITY DATA:

scu-rat TDLo: 560 mg/ke/69W-1:
NEO

THR: An experimental neoplastigen. See alsc TANNIC

ACID.

SWEET MYRTLE
TANNEN FAOM WAX MYRTLE

CODEN:
INCIAM 537.207.76

WBAGGO HR: 2
WD 67/2
CAS: 49561-54-8

mf: C19H2|N3O'C]H

NIOSH: RO 0810900
mw: 343 .89

SYN: 41240 METHYLPHENETH Y LAMING £7HYL - -PHENYL- 1,2 4-
OXADIAZOLE MONOHYDROCHLORIDE

CODEN:

BCFAAL 112,273.73
BCFAAL 11227373
BCFAAL 112,273,773

TOXICITY DATA:
otl-rar LD30: 649 makg
ori-mus LD30: 1455 marke
scu-mus LD3G:3315

mg kg
THR: Moderately toxic by ingestion and subcutaneous
routes. When heated to decomposition it emits {oxic fumes

of NO, aad HCL

WB/Joo0 HR:3

WELDING FUMES
ACGIH TLV: TWA § mg/m®

THR: When welding is done on a surface coated with cad-
mium. toxic fumes of cadmium are evolved. When zinc-
coated surfaces are welded. toxic quantities of zinc oxide
may be liberated. When painted surfaces are welded, lead
or other pigment fumes may be liberated. And when fluoride
fluxes are used in welding, very toxic fluoride fumes are
evolved. When oily surfaces are welded, offensive and toxic
fumes can be liberated. and when the welding torch is
improperly ignited, carbon monoxide, which is very toxic,
may be evolved. Also, NO, is formed. It is therefore consid-
erad hazardous to inhale excessive amounts of welding
fumes. It is also possible o inhale sufficient quantities of
iron oxide from welding to cause siderosis. Metal fume
fever is 2 common reaction. It is characterized by chills.
fever. sweating. and leukocytosis coming on several hours
after exposure. Recovery is usually complete in 24-48 hours
and there are no significant after effecis. Safety goggles -
are required to protect against spatter. Lighi-filtering gog-
gles are required 1o shield the eves against the intense UV
light from the arc. See also specific metals or their com-

pounds (e.g.. CADMIUM and CADMIUM COM- .
POUNDS).

WBJ500 HR:3 -
WELLBATRIN

NIOSH: UG 8858000
mw: 276.23

CAS: 31677-93.7
mf: C;3HCINO-CIH

SYNS:

BUPROPION HYDROCHLORIDE

% bt BUTYLAMING. 3.CHLO- DIMETHYLETHYL)AMINO)! -
ROPROPIOPHENONE HYDRO- PROPANONE HYDROCHLGRIDE
CHLORIDE €CT

TOXICITY DATA: CODEN:

orl-rat LDI0: 600 mgrkg JPPMAB 29,767,177
ipr-rat LD30:210 mg/kg JPPMAR 29,767,177
orl-mus LDI0:573 mgkg JPPMAB 29,767,717
ipr-mus LD50:230 mgkg IPPMAB 29,767,77

£+ 1 - CHLOROPHENYL ;- 200t 10

THR: Poison by intraperitoneal route. Moderately toxic
by ingestion. When heated to decomposition it emits toxic
fumes of NO, and CI™.
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WELDING FUMES, Not Otherwise Classified
TLV-TWA, 5 mg/m’

197 4-present: TLV=TWA, § mg/m®, “Substances of variable composi-
fion”® Appendix
1882: Documentaton revised

Major Uses or Sources of Occupational Exposure

This TLV refers only to manual metai arc or oxy- .

acetylene welding of iron, mild steel, or aiuminum. In
glectnic or oxy-gas welding of iron sheet, galvanized iron,
or aluminum, the chief components of the fume are
ordinarily cxides ¢f iron, zinc, or aluminum. Cther fumes,”
as weil as toxic gases,”™ may be present in significant
amounts, however. Manganese, silicate, and crganic
binders are commenly present in the coatings of welding
reds for ferrous metals; flueride in those for aluminum.
Elements such as arsenic and copper are somelimes
found. Many aluminum rods contain apprecizble quanti-
ties of silicon and some have traces of beryllium. In
shielded arc weiding, ozone is often formed, and carbon
monoxice has been reported when carcon dicxide was
utilized as a shield gas.®™

In welding mild steel, the fume may consist of metal-
lic oxides from the metal being welded and from the rod
itself and its coating. Numerous other substances are
frequently present. These may include as many as 18
cifferent substances contributed by the fluxes including
manganese, silica, titanium, fluoride, and sificates of
socium and potassium. In a study of the effects of welding
furne in the rat, Hewitt and Hicks,® using a rutile iron rod
with & coating containing limestone, manganese dioxide,
kzolin, and csllulose powder bound by sodium and po-
tassium silicates, found that the welding fume contained
decomposition products of both the welding rod and the
work piece and some of the elements of the rod coating.

In one study of welding fume conducted by Michi-
gan’s Environmental and Occupationai Healh Senvices
Administration,’ enly an average of 47.76% of the fume
was found to be iron oxide. Welding types considered
were manual metal arc, semi-automatic, carben dioxide
wire welding, metal inert gas (MIG), and butt. The bal-
ance of the fume was considered tc be contributed by the
red coatings and other metal oxides, such as copper on
coated MIG wire.

Studies conducted by three different investigators
have indicated that there is a marked difference in the
cencentration of contaminants when simultaneous sam-
ples are gbtained inside and outside the welding helmet.
Johnson!"® concluded that samples taken outside the
helmet were considerably higher than those within. Al-
paugh et al,"" in their studies, made the follcwing con-
clusions: 1) concentrations of particulate, e.q., iron oxide,
cutside the helmet were excessive and erratic and 2)

mezsurements within e heimet were quite icw and
censiderably less varizre; concentrations of nitrogen
dicxide also were less under the helmet In respect to

ozene they conciuded ‘hat the heimet offered enough

protection to significantly reduce concentrations com-
pared with those taken cutside the heimet. Van Sanct
and Sharenbroch'™ describe a modified welding heimet
for sampling fume and cases such as carbon monoxide,
nitregen dioxide, and ozcne. A modified helmet for inside
sampling has aiso been described by Johnson." Rela-
tively recent investigaticns of welding fume have been
conducted by samgpling within the conventional welding
heimet.""*™ Results from tne Goller and Paik study™
indicate that iron oxicde fume concentraticns at the
breathing zone inside the heimets of welders are reduced
to 36% to 71% of concenwrations outside the helmets,
depending on the type sfwelding and the postures of the
welcers.

TLY Recommendation

Because of the adconal hazard created by toxic
gasas and small amounts of fumes of alerments more
toxic than those of iron cxicde,”® a TLV=-TWA cf 5 mg/m’
total fume concentraticn n the breathing zcne of the
welder or others in the zrez is recommended when
welding iron, mild stesl, or aiuminum,

in view of the siucies which demonstrated that the
concentration of contaminznts was lower inside the weld-
ing heimet, """ it is the intent of the TLV Committee that
this expesure limit be apcied o samples cbiained inside
the welding helmet. At this time, no STEL is recom-
mended until adgiticnal toxcological data and industrial
hygiene experience beccme available to provide z better
base for quantifying cn z ‘oxicoiogical basis what the
STEL should be. The reacer is encouraged to review the
seclion on Excursicn Limits in the “Introducticn to the
Chemical Substances” of the current TLV/BE] Rooklet for
guidance and control of excursions above the TLV-TWA,
even when the 8-hcur TWA is within the recommended
limits.

The fumes from stziriess stee!, cadmium- or lead-
coated sieel, and other mztzls such as copper, nickel,
and chromium are consZerably more toxic and the

specific metal or other corstituent invoived., In addition,
in the shielded-arc weidirg of reactive metals and alloys
such as aluminum and Stanium, relatively large amounts
of ozcne may be genera‘es znd the concentration of this
gas may largely determine *he heaith hazard.

Other Recommendations
OSHA PEL: OSHA zs‘zbiished a PEL-TWA of 5
a . . . L.
mg/m” for particulates ¢ererated during the welding of
aluminem, tron, or mild sis2). mezsured as total particu-

pediniy



late inside the welder's breathing zone. OSHA conciuded
a PEL was necessary to protect workers invoived in the
welcing of aluminum, iron, or miid steel from the signifi-
cant risk of metal fume fever and respiratory irrftation
assceiated with the generation of welding fumes.”™ The
CSHA PEL is consistent with the recommended ACGIH
TLV. .
NIOSH RELADLH: NIOSH established a REL of a
reduction of worker exposure to all chemical ang physical
agents asscciated with welding to the lowest concentra-
tions technically feasibie.” NIOSH [Ex 8-47, Table N6B]
did not concur with the OSHA PEL for welding fumes.
NICSH recommended that exposures to all welding
emissions be reduced o the lowest feasible corcentra-
tion using state-of-the-art engineering controls and work
practices and that OSHA label welding fumes a potantial

cupational carcinogen." NIOSH has not estabiished
an IDLH value for welding fumes.

ACGIH Raticnale for TLVs that Differ from the PEL
or AEL: The ACGIH beiieves that there is an inadequate
toxicologic database on welding emissions from alumi-
num, iren, or mild steel to identify such furnes as potentia!l
cecurational carcinogens and that the TLV wil protect
werkers from metal fume fever and respiratory tract
irriaticn.

NTP Studies: NTP has not conducted genetic toxi-
colcgy, short-term toxicolegy, or long-term toxicology
and carcinogenesis effects studies on welding fumes.

Carcinogenic Classification
NIOSH: Carcinogen, with no further categorization.

QOther Nations

Australia: 5 mg/m®, inside helmet (1990} United
Kingdom: 5 mg/m® (1891).
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NITROGEN DIOXIDE
CAS: 10102-44-2

NC:z

TLV-TWA, 3 ppm (5.6 mg/m?)
TLV-STEL, 5 ppm (5.4 mg/m®)

g

15461947 MAC-TWA, 25 pom (Nitogen oxides cher than nitous
oxioe )

1848-1983: TLV-TWA, 25 ppm (Nitogen oxidas cther Yan nirous
oxioe)

19541862 TLV-TWA, 5 ppm

16631868 TLY-CEILING, 8 ppmn

1970 TLY-TWA, 5 ppm

167 1-1880: TLV=CEILING, 5 opm

1978 TLV-TWA, 3 ppm; TLV-STEL, 5 ppm; propassd

188 t—preseng TLV-TWA, 3 ppm; TLV--STEL, 5 npm

1592 Documentaton mvisad

Chemical and Physical Properties

Nitrogen dioxide (NC-) is a reddish-brown gas, and
in high concentraticns, it is partially asscciated 1o nitro-
gen tetroxide (N:O.). Belew its boiling point, it is 2 color-
less liquid. This compeund is formed by the acticn oi nitric
acid on reducing agents; by the combustion of nitrege-
rous organic material, and the oxidation of nitric oxide in
air or oxygen. Migh concentrations are frequenily present
in silos where ensilage is stored; varying amcurts resutt
from the detonation of nitro or nitrate explosives. Chami-
cai and physical properties inciude:'™

Molecular weight: 46.01

Specific gravity: 1.448 at 20°C (kquid)

Metlting point: -8.3°C

Boiling poirt: 21.15°C

Cendensaticn point: 21°C

Vapaor pressure: 720 torr at 20°C

Vapor density: 1.58 (air = 1.0)

Selubility: soluble in concertrated nitric and sufiuric

acids; decomposes in water forming nitric oxide
and nitric acid

Major Uses or Scurces of Occupational Exposure

Nitrogen dioxide finds limited use as a nirzting or
oxidizing agent and in rccket fuels. It is an intermediate
inthe formation of nitric acid. The majority of cccupaticnat
exposures to NO,, however, result from its presence as
a by-product of nitrate decompasition, as in the reaciion
of nitric acid with metals or other reducing agerts; frem
varicus processes in which air is heated to a high tem-
perature, with the formation of nitric oxice: cr in the
exhaust of internal-combusticn engines.

1108

Animal Studies
Acite

In siudies reported by Gray et a1.,%” rats expesed o
the vzper of red fuming nitric acid 4 hours'day, 5
days-week 7or 8 or more weeks showed lung injury at
concentraticns averaging in excess of 8 ppm. Similary,
rats expesed daily for 6 manths at 4 ppm showed ne lung
changes attributable to the toxic effects of NCo. The NC»
concemrstions varied considerably from the mean as
indicated from the reported standard deviations. Later
consideration of the studies of Gray et al.%” indicated
that cata cn mixed exposures of NC; and nitric acid vapor
were less applicable to the industrial situation than pure
NO,.

Ripperton and Johnsten™ performed a continucus
expesyre of young rats at 0.5 ppm NC; for § weeks.
Although tlocd catalase values were feit to be signifi-
cantly different from contrels, the hygienic significance of
these firdings is in doubt,

Henry and co-workers™ reported that monkeys ex-
pesad tc NC» at 10 ppm for 1 menth or 5t S cpm for 2
menths shewed a marked decrease in resistance to
infecticns.

Chrornie

Wagrer et al® reported that pure NO; in 6
heurs.day. § days/week exposures of dogs, rabbits,
guineza pigs, rats, hamsters, and mice at concentrations
af 1 pom {ro mice), 5 ppm, or 25 ppm (no dogs or mice)
were withcut chrenic effect after 16-18 morths.

There have been several studies on the effects of
continucus exposure at low concentraticns of NO; 1o
simulate cenditions resulting from air poliution. Freeman
and associztes” found that rats continually exposed at
0.8 pom NO: had elevated respiratory rates but showed
no real ill zffects, while at 2 ppm, there were slight lung
changes, but le-spans were nomal™® Ehdich and
Henry,® however, found that continuous and intermittert
exposures of mice at 0.5 ppm resulted in increased
mertzlity. The reason advanced was that there was a
decrezsed capacity to clear viable bacteria fromthe lung.
However, with intermittent exposure, the change was
less forthe 12-month expesure than inthat for 8 menths.
Biair et al. ™ found that with mice, exposure at 0.5 ppm
for . 18. cr 24 hours daily for 3 to 12 menths caused
expansicn cfthe alveoli which pregressed with expasure.
The cverzl lesions appeared consistent with the devel-
cpment ¢f zariy focal emphysema.

Human Studies

Many Zzaths from pulmonary edema, induced by the
inhalaticr: ¢f high concentrations of NC,, have been
reparied. Azeording to Wade et a1, """ there were at least
90 deaths cricr to 1920 and over 60 between 1620 and

EL



1836, The incidernce of chronic effects fom long expo-
sures at lcw concentrations is less well defined.

A Russian repon’™@ showed reduced biced catalase
values in workers who were expesed {0 oxides of nitro-
gen that did net vary much above 2.8 ppm during a 3- to
S-year period. The Russian workers, however, reporied
"probable chronic bronchitis™ and emphysema of the
lungs from the chronic NO: exposure.”™ The exposure
may not have been to pure NO..

Adley" reperted that short expesures of workmen
to NC: concentrations averaging 25 to 38 pom resufted
in no demenistrable physiclegic response, but exXposures
of 3 to & minutes at 80 ppm praduced tightress of the
chest.

Norwood et al."™ reported a case of pulmenary
edema resulting from a 30-minute expesure to an esti-
mated concentration of 90 ppm NG, plus fume from
metal, in an oxyacetylene - tting process.

Vigiiani and Zurle™ .und no adverse effects in
workers exposed several years at 30 to 35 ppm oxides
of nitrcgen. Patty''® stated that concentrations of 10 to
2C ppm NC; were mildly imiating o the eyes, nose, and
upper respiratcry tract and that 5 ppm and slightly beiow
had a distinct odor. Tne cder of NC; is perceptible for
sorme individuals at 0.11 ppom; hewever, for most, # is at
.22 ppm.”"?

Ccoper and Tabershaw,”® zier a review of the
bicicgic effects of NO,, recommended that the general
population should not be exposed mere than 1 hour at
concentrations in excess of 3 ppm.

A study published in 1672 by Kosmider et ai."'®
reported slight changes in vital capacity among workers
expesed to NO; in concentraticns between 0.4 and 2.7
pem.

TLY Recommendation

On the basis of information from animal and human
studies, a TLV-TWA of 3 ppm and a STEL of 5 ppm for
NO: are recommended. This TLV is considered suffi-
ciently lew to reduce the potential for immediate injury or
adverse physiclogic effects from prolonged daily expo-
sures to NO.. Industrial data that seemto be at variance
with this conclusicn are not sufficiently precise to be
conclusive,

Other Recommendations

OSHA PEL: The OSHA PEL for NO, is a STEL of 1
ppm, averaged over a 15-minute sampling pericd.”
CSHA concluded that this limit weuld protect expesed
workers against the significant risk of pulmonary disease,
including the risk of increased airway resistance. The
OSHA PEL is consistent with the NIOSH REL.

NIOSH REL/IDLH: NIOSH established a REL of 1
pem for NO; as a 15-minute STEL [NIOSH, Ex 8-47,
Table N1} by concurrence with the OSHA PEL."™ NICSH

established an |DLH value of 30 ppm for this substarcs.

ACGIH Razticnale for TLVs that Differ from the =55
and AEL: The TLV for NO; was based on human stucies
that indicated normal respiratory funciion weukd net be
sericusly compromised at such exposures. Based cn e
positicns of OSHA, NICSH, EPA, and the National Acac-
emy of Sciences, ACGIH will reexamine its 1881 decisicn
regarding the adequacy of the TLV to protect workers
from pulmenary aberraticns including reversitle n-
creases in airway resistance in nomal and compromised
WOrkers.

NTP Studies: NTP has not conducied genetic tex-
cology, other short-temrn toxicale Jy, or long-term toxicai-
ogy and carcincgenesis effects studies on nitrogen
dioxide.

Gther Nations

Austrafia: TWA 3 ppm, STEL 5 ppm (1680); Fecsrzl
Republic of Germany: 5 ppm, short-term level 10 ppou &
minutes, 8 times per shift (1882); Sweden: 2 pem, ceiling
fimit 5 ppm (1681); United Kingdom: 3 ppm, 10-mircte

TEL 5 ppm (1891).

References

i. Tha Merek index, 10 ed,, pp. 847848, M. ‘Windroc iz, £4. Mei== 3
Co., Inc., Rahway, NJ (1883},

2. Gray, E. LsB.; MacNames, J.K.; Golchery, 5.5.: Toxicty of NT2
vapors at Very Lew Leveis. Arch, Ind. Hyg. Cocup. Med. §20-2°
{18582),

3. Gray, E. LeB.; Goicberg, §.3.; Patbn, F.M.: Toxiciy of the Cxices
of Nitrogan. Arch. Ind. Hyg. Cecup. Med, 10:423-42% {1 &54),

4. Rigperton, LA,; Jchnson, DR Effects on Growing Animals & a
Centinucus Exposure 1 Experancad Concentratons of Nircgen Ci-
oxide. Am. ind. Hyp. Assoc. J, 20:324-325 (1958).

5. Hanry, M.C.; Findlay, J.; Spangier, J.; Ehrtich, R.: Chronic Toxaty
of NOz in Squinei Monksys. Arch. Environ. Haaith 20:865-570 {1g7zn

6. Wagner, W.D.: Duncan, 8.R.; Wrght, P.G.; Stokinger, H.E.: Expen-
mental Study of Thrusheid Limitof NOz. Arch. Erviron, Bealth 10482
485 {1885),

7. Freeman, G.; Furiosi, N.J: Haydon, G.B.: Efects of Continutus
Exposume of 0.8 ppm NOz0n Faspiradon of Rats. Arch. Eaviron, Heah
13:454-455 (16686} -

8. Freman, G.; Stephens, R.J.; Crane, 8.C.; Furiasi, N.J.- Lasicn =t
the Liung in Ras Contnuously Exposed b Two Pars Fer Milies f
NHrogen Dioxide. Arch. Erwviron, Health 17:181—182 (1988).

8. £nrfich, R.; Herry, M.C.: Chronic Texicily of Nitregen Dioxice: |,
Effact on Fesistance o Bacterial Prsumonia. Arch. Ervion, Mesm
17:860-365 {1668)

1C. Biair, W.H.. Henry, M.C.; Enriieh, R, Chronic Toxicdly of Nitcx=n
Diexide. #. EMect on Histcpathology of Lung Tissus. Aren, Envesn,
Health 18:186-152 (1985.

11. Wads, H.A,; Eiking, 4.8 Ruseis, BP.W.: Compasitioncf Nits.s
Fumes ?mmIndustnalPmms&as.Arc‘z.ind.Hyg.Occup. Mad 181-33
{1850}

12 Vigdertschik, N.A.; Andreeva, E.C.; Mawssevitsch, 1.7 atai ™=
Sympomapiogy ¢f Chrenic Foisoning with Cxiges of Nitmgen. ). nz.
Hyg. Toxical. 19:463-473 (1837).

13._Aqley, FE.: Exposums © Oxidas of Nitrtgan Accomparny »g
Shrnking Cperatons. J. Ind. Hyg. Toxical. 28:17-20 {1945).

14. Norwoed, W.0.; Wsatar D.E.: Ead, C A stal: Nitogen Diczes

TeE




7523

NGROOO HR: 3
NITROGEN CHLORIDE DIFLUORIDE

mf: CIF;N mw: §7.46

THR: Very unstable. Use caution in handling.

NGR250 HR: 3

NITROGEN (CRYOGENIC LIQUID)
CAS: 7727379 NIOSH: QW 9720000

Reported in EPA TSCA Inventory.
DOT: Nonflammable Gas. Label: Nonflammable Gas

Nitrogen (liquid) can explode during use. See also NITRO-
GEN.
NGR504 HR: 3
NITROGEN DIOXIDE
CAS: 10102-44-0

DOT: 1067
mi: NO,

PROP: Colorless solid to vellow liquid: irritating odor. Mp:
—9.3% (yellow liquid). bp: 21° (red-brown gas with de-
comp), d: 1,491 @ 0°. vap press: 400 mm @ 80°. Liquid
below 21.15° Sol in concentrated sulfuric acid. nitric acid.
Corrosive to steel when wet.

SYNS:

AZOTE (FRENCH:

AZOTO (ITALIAN)

NITRITCO

NITROGEN PEROXIDE, LIGUID
(DO

TOXICITY DATA:

mmo-sat & ppm

eyt-rat-ikd 27 ppm/3H-C

msc-rat-ihl 15 ppmy3H-C

cyt-ham:ing 5 ppm/10M-C

sce-ham:ing § ppmv IOM-C

ihl-rat TCLo:85 pg'm’ 244
(1-22D preg): TER

ihl-rat TCLo:800 wg/m’ 24H
(1-22D preg):REP

thi-rat TCLo: 10 mg/m* 34
{1-22D preg):REP

ihl-man TCLo: 6200 ppb 10M:
PUL

ihl-man TCLo:90 ppm40AM:
PUL

thi-hmn LCLo:200 ppm IM

thl-rat L.C50:88 ppmidH

thi-mus LC50: 1000 ppm tOM

ihl-dog L.CLo: 123 mg/m’

ihl-tbr LCS50:315 ppovisM ATHAAP 23.457.62

ihl-gpg LC50:30 ppavlH AEHLAU 10.220.65

Reported in EPA TSCA Inventory. EPA Genetic Toxicol-
ogy Program.

OSHA PEL: CL § ppm
ACGIH TLV: TWA 3 ppm; STEL 5 ppm

NIOSH: QW 9800000

mw: 36,01

RCRA WASTE NUMBER POT3
STICKSTOFFDIOXID 1 GERMAN,
STIKSTOFDIOQXYDE (DUTCH:

CODEN:

MUREAV [36.119.8+4
MUREAV 136.119.84
MUREAV 136,119.8+
MUREAV §9.303.8]
MUREAV 88.303.81
GISAAA 42¢12).22.77

GISAAA 42(12).22.77
TIADAB 29(3).33A.82
KEKHAT 17.337.68
JOCMAT 8.301.66
AQHYAZ 17.159.74
AMIHBC 10,418,534

JCTODH 4,246.77
TXAPAS 9,160.66

NITRCGEN MONOXIDE NGTooo

DFG MAK. § ppm (9 mg/m”)
NIOSH REL: CL. {Oxides of Nitrogen) | ppmy/i3M

DOT Classification: Poisan A Label: Poison Gas and Oxi-
dizer

THR: Experimental poison by inhalation. Moderately wxic
to humans by inhalation. An experimental teratogen. Hu-
man systemic effects by inhalation: pulmonary vascular re-
sistance changes, cough, dyspnea and other pulmonary
changes. Experimental reproductive effects. Mutagenic
data. Vielent reaction with cyclohexane; Fp; [ormaldehyde
and alcohols; nitrobenzene; petroleurn: toluene. When
heated to decomposition it emits toxic fumes of NO,. See
also NITROGEN MONOXIDE.

NGS060 HR: 3
NITROGEN DIOXIDE (LIQUID)
CAS: 10102-44-0 NIOSH: QW 9803000

Reported in EPA TSCA Inventorv. EPA Extremely Hazard-
ous Substances List.

DOT Classification: Poison A, Label: Oxidizer and Poison
Gas

THR: A poison. See also NITROGEN DIOXIDE, NITRO-
GEN MONOXIDE, and NITRIC OXIDE. For further infor-
matton. see Vol. 1, No. 5 of DPIM Repor:.

NGS300 HR:3
NTROGEN FLUORIDE OXIDE
CAS: 13347-65-9

mf: F3NO mw: §87.01
SYNS:

ASMOX TRIFLUORDAMINE OXIDE

TOXICITY DATA: CODEN:

ihl-rat LCS0:24 pprvaH TXAPAY 13.76.68
ipt-rat LD3G:38 mg/kg TXAPAS 13.76.68
inl-mus LC50: 18 pprnvdH TXAPAY 13.76.68
ipr-mus LD50:30 mykg TXAPAY 13.76,68

OSHA PEL: TWA 2.5 mg(Fym’?
ACGIH TLV: TWA 2.5 mg(Fym’
NIOSH REL: {Inorganic Fluorides) TWA 2.5 mg(Fym’

NIOSH: QX 0330000

THR: Poison by inhalation and intraperitoneal routes. A
skin. eye and mucous membrane irritant. When heated to
decompaosition it emits very toxic fumes of F~ and NO,.
See aiso FLUORIDES,

NGT000 HR: 3
NITROGEN MONOXIDE
CAS: 10102439

DOT: 1660

mi: NO mw: 30.0}

PROP: Colorless gas, blue liquid and solid. Mp: ~161°,
bp: —151.18. d: 1.3402 g/L; liquid, 1.269 @ ~150°, gas.
1.04.

NIGSH: QX 0323000



NGT50¢ NITROGEN MONOXIDE, MIXED WITH NITROGEN TETROXIDE 2524

SYNS:

BIOXYDE D AZOTE (FRENCH:
NITRIC OXIDE iACGH. DOT:
OXYDE NITRIQUE (FRENCH?

TOXICITY DATA:
mmo-3at 30 ppm

msc-rat-ihl 27 ppmy3H-C
msc-ham:ing 10 pprv108-C
ihi-rat LCS0: 1068 mg/m® GTPZAB 19(31,52
ihf-rmus LCLo:320 ppm AEPPAE I81.141.36
Reported in EPA TSCA Inventory. EPA Extremely Hazard.
ous Substances List.

OSHA PEL: TWA 25 ppm
ACGIH TLV: TWA 25 ppm
NIOSH REL: (Oxides of Nivogen) TWA 25 ppm

DOT Classification: Poison A: Label: Poison Gas

RCARA WASTE NUMBER P7a
STICKMORNOXYD i GERMAN:

CODEN:

MUREAV [36.112.3<
MUREAV 136.119.8<
MUREAV 13611682

THR: A poison gas. A severe eye, skin. and mucous mem-
brane imtant. A systemic imitant by inhalation. Mutagenic
data. Exposure may occur whenever nitric acid acts upon
organic matenal, such as wood. sawdust. and refuse: i
occurs when nitric acid is heated. and when organic niwo
compounds are burned. for example, cellvloid. ceilulose
nitrate (guncotton), and dvnamite. The action of nitric acid
upen metals. as in metal erching and pickling. alse liberates
the fumes. In high temperature welding, as with the oxy-
geetylene or electric torch. the nitrogen and oxygen of the
air unite to form oxides of nifrogen. Automobile exhzust
and power plant emissions are also sources of NO_. Expo-
sure occurs in many manufacturing processes when nimc
acid s made or used. Oxides of nitrogen have been impii-
cated as a cause of acid rain.

The oxides of nitrogen are somewhat soluble in water
reacting with it in the presence of oxygen to form mitric
and nitrous acids. This is the action that takes place desp
in the respiratory svstem. The acids formed are irmitating
and can cause congestion in the throat and bronchi and
edema of the lungs. The acids are neutralized by the alkalies
present i the tissues with the formation of nitrates and
nuntes. The lafter may cause some artenal dilation. fall
in blood pressure. headache and dizziness, and there may
be some formation of methemogiobin. However, the nunte
eifect is of secondary imporance,

Because of their relatively low solubility in water, the
nitrogen oxides are initially only slightly irriating to the
mucous membranes of the upper respiratory ract Their
warning power is therefore low. and dangerous zmounts
of the fumes may be breathed before the worker notices
aay real discomfori. Higher concentrations (60-130 ppm)
cause immediate irritation of the nose and throat with
coughing and burning in the throat and chest. Thesz svmp-
toms often clear upon breathung fresh air, and the worker
may feel well for several hours. Some 6-24 hours after
exposure. 3 sensation of tightness and burning in the chest
develops, followed by shorness of breath. sleepiessness

and restlessness. Dyspnea and air hunger may increase rap-
idly with development of cyanosis and loss of consciousness
followed by death. In cases which recover from the puimo-
nary edema. there is usually no permanent disability. but
pneumonia may develop later. Concentrations of 100-150
ppm are dangerous for short exposures of 30-60 minutes.
Concentrations of 200-700 ppm may be faal after even
very short exposures.

Continued exposire to low concentrations of the fumes,
insufficient to cause pulmonary edema, 1s said to result in
chronic irritation of the respiratory tract with cough. head-
ache. loss of appetite, dyspepsia, corrosion of the teeth
and gradual loss of strenth.

Exposure to NO, is always potentially serious. and per-
sons so exposed should be kept under close observation
for at least 43 hours.

An oxidizer. The liquid is a sensitive explosive. Explo-
sive reaction with carbon disulfide (when ignited); methanci
(when ignited); pentacarbonyvl iron (at 30°C); phosphine
+ oxygen: sodium diphenylketyl; dichiorine oxide: Auorine:
nitrogen trichioride; czone: perchlory]l fluoride (at 100-
300°CY; viavl chioride. Reacts to form explosive products
with dienes {e.g., 1,3-butadiene, cyclopeniadiene, propa-
diene}.

Can react violently with acetic anhydnide: AL amorphous
boron: BaO: BCly: CsHC;; calcium: carben + potassium
hvdrogentartrate; charcoal; C10; pyrophonic chromium: 1.2-
dichloroethane: dichloroethylene; ethylene: fuels: hydrocar-
bons: hvdrogen + oxygen:. Na,O: uns-dimethyl hydrazine:
NH;: CHCly; Fe; Mg; Mn; CH.Cls: olefins: phosphorus:
PNH-: PH;; potassium: potassium sulfide; propylene: ru-
bidium acetylide; Na: 8, WC; trichloroethylene: 1,1, 1-tn-
chloroethane; uns-tetrachloroethane; uranium: vranium di-
carbide. Will react with water or steam to produce hest
and corrosive fumes; can react vigorously with reducing
materials. When heated 10 decomposition it emits highly
toxic furnes of NO,. For further information, see Vol 1,
No. 5 of DPIM Report.

NGT3500 HR:3
NITROGEN MONOXIDE, MIXED WITH NITRO-

GEN TETROXIDE
CAS: 63907-41-5
POT: 1975

PROP: Containing up to 33.2% by weight nitric oxide
(FEREAC 41,15972.76).

SYNS:

AZOTU TLENKI tPOLISH)

NITRIC OXIDE AND NITROGEN
TETROXIDE MIXTURES (DOT)

TOXICITY DATA: CODEN:
ihl-rat LCS0: 115 pprviH ATHAAP 23,457.62

DOT Classification: Poison A; Label: Oxidizer and Poison
Gas

NIOSH: QX 0700000

NITROGEN TETRGXIDE-NITRIC
OXIDE MINTURE (DO
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WOOD DUST

Hard wood, as in furniture-making
Soft wood, nonallergenic

TLV-TWA, 1 mg/m® — Hard wood
5 mg/m* — Soft wood

TLV-STEL, 10 mg/m® — Soft wood

1870: TLV-TWA, E mg/im®, noralergeric; neeoosed
19721880 TLV-TWA, § mg/m?, nonaliergenie
1876-1980: TLY-STEL, 10 mg/m?, ncnalersenic

1979 TLV-TWA, 1 mgm®, rard wocd ‘2s 0 fumniture-making):
proposad

1981~prasant: TLV-TWA, 1 mg/m®, certain "arc woeds as beech and
oak; TLV-TWA, § mg/m®, and TLY-STEL. 10 me/m®, soft wood

1862: Documematon revisad

Chemical and Physical Properties

Wooed dust is descrbed as any weced particle arising
from the processing or handling of weod. Wood consists
primarily of celluiose, hemicellulcse, and lignin, Wood
may aisc caontain a varety of comolex organic com-
pcunds, including glvcosides, quincnes, tannins, ter-
penes, aldehydes, and coumarins. ™ Hard wood trees
generally have brogdleaves, are deciducus in the teme
perate regions of the world, and are corous (i.e., contain
a vessel element), Mard woods include beech, oak,
mahagany, maple, wainut, and others. Soft wood trees
are cone bearing, generally have sczlelike or needleiike
leaves, and are nenporous.® Soft weeds include fir and
pine.

Major Uses or Sources of Occupational Exposure

Exposures o hard woed dusis ceour in fumiture
and cabinet making and exposures ‘6 soft wood dusts
{nonzallergenic dusis) occur amcrg workers in the
building (construction), lumber, anc sawmill industries.
The pewdered inner wcod from fir tress (wood flour) is
used as a filler in putty, linoleum, and plastics. Exten-
sive reviews of the heaith effects related lo ccoups-
ticnal expesure to weod dust have Zesn published by
the United Kingdom Health and Safety Executive
(HSE),™ the Iniemational Agency for Research on
Cancer (IARC), the Naticral Irstwie for Occupa-
ticnal Safety and Heszith (NIC8K). ~ and the Dutch
Expert Comrmittee (DEC) for Cezupational Stand-
ards.™ There are numerous reccre of occupational
dermatitis’® and asthma™ resulting ‘rom exposure o
aliergenic dusts (dcgweed. mulbery, myrile, red ce-
dar), and those woceds are sgecificaily excluded from
consideration here. Oniy those datz utilized in deriva-
tion of the TLV fcr hard woec in fumiture-making and
nonallergenic soft weods are citeZ Tsiow.
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Human Studies
Dermatilis

There are published reports on contact dermatitis for
domestic™® and exeiic weods.

Respiratory Disease

Reports on respiratory hypersensitivity among wood-
werkers are prevalent. Ordman®™ reported asthma in a
cabinetmaker as the result of inhalation of the dusts of
several African weeds including kejaat. Suberosis, a form
of pneumocconiosis, was manifest as bronchial asthma in
cork workers.™® Granulomatous pneumonitis (se-
guoiosis} was asscciated with redwood sawdust inhala-
tion."” Acute airway cbstruction was found in two
workers exposed to dust derived from abiruana wood.'™
Several cases of asthma and rhinitis were reported tc be
due to exposure to cedar™ and arbor-vitae®™® dusts.
Sosman et al.”®" reported the clinical patterns and the
laboratory and immunologic features of the reacticn to
ozk dust inhalation.

Carcinogenicity

An increased incidence of adenccarcinoma of the
nasal cavity and ethmoid sinus has been demonsirated
in woodwarkers in the fumiture industry of England ®
Similar reports have come from Belgium,™ France,™
and Denmark.?®

Nasaicancers are rare in the general population, and
the published data show quite conclusively that cerain
werkers in the furniture industry are at risk for upper
respiratory tract cancer. The trades principally affected
are wood machinists, cabinetmakers, and chair workers.
The average annual incidence of adenocarcinoma in the
Buckinghamshire fumiture industry for the decade 15586
o 1865 was 0.7 per 100 or 500 times the expected
incidence of this tumor in Englishmen.® The average
latent period from first exposure until diagnosis of tumor
was 39 years in the British cases.®™ The period of expo-
sure was as litlle as 5 years in workers who left the
industry. The average laent period from first exposure
untdl death in four Danish cases was 43 years.?®

Nasal adenccarcinoma, as an occupational disezse,
was rare before 1850 in the Oxford area (Table 1).%
Table 1 shows the total number of cases of adenccarci-
noma in men who are known 1o have been employed at
any time in the furniture industry in the Oxford survey 10
the end of 1974. From a study of England (not inciucing
the Oxford study) and Wales, 43 cases of nasal aderno-
carcinoma were found up to 1263.7 From the Dznish
study,” 186 cases of nasal cancer were diagnesed over
the decade 19€5 ic 1974; 15 were adenocarcinoma. 12
of which had histories of cecupational exposure to weed
dust in the fumiture industry. Latency ranged from 25 to
57 years.

ey



TABLE 1. Adenocarsinoma Amcng Fumniture
Industry Workers, Cxford. Englang<8}

Year Number of Cases
Befors 1850 3
19801954 3
19583-1953 &
12601584 13
18651968 'y
19701874 3

From epidemiological data, it was Jeduced that a
factor was present in the British {umiture industry be-
tween 1820 and 1940 which caussz ‘te large number of
nasai cancers. No perscn who ente the industry after
1945 was known to have developes nasal adenccarci-
noma up to 1876. The disease, as zr oeoupational fisk
in the furniture industry, was rare tefore 1950, and &
decline in cases since 1870 has b=1n ncted; however,
there was also a decline in the nur-> = of workers in the
industry between 1961 and 1871 ° '

There is sufficient evidence the: sczupational expe-
sure to wood dust itsell, rather thar: vernishes, polishes,
or lacquers agplied to the products. s s eticlogic agent
responsibie for the increased sk »f nasal acenccarci-
noma and carcinoma.®™ The woozs or the Engiish furni-
ture industry included ozk, besch mahcogany, mapie,
wainut, and cthers. One of the Frerch cases®™ involved
eXxposures {0 cak and teak, and the other was 1o a variety
of hard woods. The four Danish cases involved beech
and birch wood. Wecdworkers in the building industry,
including carpenters and related trades, did not appear

to be at risk.®' It is not clear, however, whether this is

because soft weods, rather than hard woods, are com-
monly used. It is possible that the tasks involves may not
preduce a sufficiently high concentration of cdust of the
appropriate particle size to be hamiful,

There is no evidence that the conditions which gave
rise to the excess risk of nasal cancer exist today. Over
the last 40 years, substantial changes in work practice
have taken place in exhaust ventilation. The guantity of
dust to which the worker can be exposed has been
greatly reduced. Uniforiunately, nc surrent published
workplace air sampling data are avarable for compari-
son.

In a Danish study,”® €8 air samples were tzken with
Lersonal samplers. The range of results was 0 to 80
mg/m’; mest of the values wers Selow 15 mg/m®, 15 were
less than § mg/m’®, and the rest wers above 5 me'm®. The
average dust concentraticn was 14.3 mg/m”® at the ma-
chine and hand-sanding operations anc 5.2 mag/m”® for
crilling, planing, and sawing. The particle size distribution
of airborne dust in this study ** is shown in Tatie 2. The
most frequent complaints by workers were drynessin the

nese, eye iriation, nasai obsiruction, prolenged coics,
and frequent headaches. Workers expcsad o weod dust
at concentrations greater than 5 mg/m’ more frequently
experienced inflammation of the middle ear and had
longer lasting cclds. The other symptoms wers mora
prevalent but dic nct cecur significantly more often than
those observed in workars with lower exposures,™

Impairment of nasal mucociliary clearance has been
documented in woogworkers in the fumiture industry.™
The Danish stucy™ found that mucostasis increased in
direct proportion to the dust concentration: £3% for ex-
posures of 25.5 mg/m’ and 11% at 2.2 me/m°. Mucestz-
sis was usually transient and cliary tract funcion
retumed to nonmal cver a weekend, but there were
instances of persistent muccsiasis. The Danish study™
results do not allow eonciusions on the mucosiatic nrop-
enties of different woeds; however, the authors™ consid-
ered 5 mg/m’ total cust toe high a fimit for weed dust in
view of the concentration below 2 TWA of 5 mgm® and
the number of mucosiztic subjects. It was argued that
impaired mucociiary function may be imporiant in the
development of nasal adencearcinoma in fumiture work-
ers because of the rrelonged retendon of weed dust in
the nasal cavity.

Inits 1987 review cithe carcinogenic risks ‘o humans
in varicus wood incusiries, IARC™ considered the evi-
dence for carcinogenicity of fumiture- and cabingt-mak-
ing as sufficient and the evicence for expostres Juring
carpentry and joinery zs limited.

TLV Recommendaticn

The principal hezith efects reporied from exposure
10 woed dust are dermatitis and increased risk of upper
respiratory tract disszse. Epicemicicgic studies of fumi-
ture workers have incicated an excess of lung, tongue,
pharynx, and nasal cancer. An excess risk of leukemiz
among millwrights acrears to be relzied 1o various cam-
pounds used in weed sreservation. Certain exotic weeds -
(East Indian satinwcec, Scuth African boxweed) contzin
alkaloids that can czuse heacache, anorexia, nausaz.
bradycardia, and cvscnez on inhalzsion.

ATLV-TWA 0i 5 mg/m’ and a STEL of 10 mo/m’ for
soft wood (nonailerganic) are recommenced tecause of
the apparent iow rigk icr upcer resgratory tract invoive-
ment among woeoworkers in the tufiding incustry. ¥

TABLE 2. Particle Size Distribution )
of Airborne Dust from the Danish Stuc‘y‘zs}

Range (1} Percent of Particles
<f o]
" &0 as
1= 1
16 = i)




i

Eased on the impaired nasal mucocilliary function re-
ported™ 1o contribute to the deveiopment of nasal ace-
nocarcinoma and related hypempiasias in the furniiure
industry, a separate TLV-TWA of 1 mg/m’ for hard
woods (such as beech, walnut, and cak} s recom-
mended. At this time, no STEL is recommended for hard
weods untll additional toxicological data and industrial
hygiene experience become available to provide a better
base for quantifying on a toxicological basis what the
STEL should be. The readeris encouraged to review the
section on Excursion Limits in the "Introduction to the
Chemical Substances” of the current TLV/BE| Bocklet for
guidance and control of excursions above the TLV-TWA,
even when the 8-hour TWA is within the recommended
limits. The TLVs for hard and soft woods are currently
under review by the TLV Commitiee.

Other Recommendations

OSHA PEL: CSHA established a PEL-TWA of 5
mg/m’ and a STEL of 10 mg/m’ for hard and soft wood
dust, with the excerticn of Western red cedar, for which
a FEL~TWA of 2.3 mg/m® was established. OSHA con-
ciuded that promulgation of these exposure limits would
substantially reduce the significant risk of material pui-
menary dysfuncticn (including changes in peak flow,
interferencs  with muccciiary clearance, respiratory
sympterns, and chrenic effects) that have been associ-
gled with exgosure to wood dust at the higher levels
permitted in ihe absence of any promulgated value.®

NIOSH RELIDLF. NIQSH [Ex 8-47, Table NEE]
established a REL-TWA of 1 mg/m® for hard and soft
wood dust as an interim level to be followed by future
rulemaking. NIOSH [Ex 8-47, Table NEBA] concurred with
the originally prcpesed PEL-TWA of 1 mg/m® for hard
waood dust, NIOSH [Ex 8-47, Table N68] did not concur
with the OSHA PEL for soft wood dust. NIOSH cansid-
ered hard and soft woed dust to be potentially carcino-
genic in humans [NICSH CARCINOGEN]. " NIOSH has
not established an IDLH value for these substances.

ACGIH Raticnale for TLVs that Differ from the FEL
or AEL: ACGIH telieves that the TLVs should differ for
hard and soft weeds primarly on the respective data for
carcincgenic risk from excosure to the differing types of
woed. A TLY of 1 mg/m’ for hard wood was recom-
mended principally besed on prevention of impaired na-
sal mucgciliary functicn reperted to be important in the
ceveiopment of nasal adenccarcinoma in the furniture
incustry because of the prolonged retention of woed dust
in the nasal cavity. The TLV for soft weod is basad on the
irnocucus nature of powdered inner woods of Deouglas
fir and related species and the low risk of cccupational
respiratory tract disezse amcng woodworkers in the
cuilding industry. The TLVs fer hard and soft wood spe-
cifically excluce the issue of cccupational asthma and
related allergic respirzicry response associated with ex-
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Fesure o red cedar Sust and similar woods: this maner
is currently under review by the TLY Committee.,

NTF Slugies NTF has not conducted genetic toxicai-
gy, other shori-term texicolcgy, or long-term toxicoicgy
and carcincgenesis fioassays on hard or soft woed cust,

Carcincgenic Classification

MAK: Beech and cak wood dust — Group A1, capable
of inducing malignant tumors as shown by experi-
ence with humans. Wood (except beech and cak}
dust - Group B, justifiably suspected of having
carcinoger ¢ potential,

NIOSH: Hard weed — Carcinogen, with no further cate-
gerization. Soft wood — Carcinogen, with nc ‘ur-
ther categorization.

IARC: Carpentry and joinery, Group 28, possibly carcine-
genic to humans. Fumniture- and cabinet-making,
Group 1, carcinogenic to humans. Lumber and
sawmill industries and pulp and paper manufac-
ture, Group 3, not classifiable as to their carcingc-
geniclty.

Other Nations

Australia: cenain hard wocds as beech and cak, 1
mg/m’, sensitizer; soft wood, 5 mg/m®, sensitizer {toth
forms under review) (1990); Federal Republic ¢f Ger-
many: beech and ozk wood dust, no MAK, Group A1,
capable of inducing malignant tumors as shown by exce-
rience with humans, technical exposure fimit (TRK], new
instaliations 2 mg/m® total dust, others 5 mg/m’ total dus:,
differentiation between dust sarmples from various kinds
of wood is not at present possibie in routine analysis;
weed dust {except beech and oak woed dust), nc MAK,
sensitizer, Group B, justifiably suspected of having car-
cinogenic potential; technical exposyre limit {TRK), new
instaliations 2 mg/m? total dust, others 5 mg/m®total dust,
differentiation between dust samples from various kinds
of woed is not at present possibie in routine analysis
(1992); Sweden: 4 mg/m’, carcinogen, 2 mg/m?, if dust
has unevaiuable impregnated substances (1990); United
Kingdom: hard wood 5 mg/m’, sensitizer; soft woed 5
mg/m’ (subsiance to be reviewed) (1991).
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