"Saving the Earth”

December 7, 1999

Alameda County Health Care Services
1131 Harbor Bay Parkway, Suite 250

Alameda, CA 94502

ATTN: Ms. Eva Chy, Haz. Materials Spec
Subject: OSHA PEL DATA for
Former Printpack Property

2101 Williams Street

San Leandro, Alameda County, CA

Dear Ms. Chu;

P.O. Box 271
CmTENT AL Pinellas Park, FL 33780
PhuileTiON (727) 5734471
Fax (727) 572-7831

Reference is made to our discussions this afternoon regarding the subject facility and CTEC-ESCM’s
letter of October 14, 1999 (enclosed.) During our discussion it was determined that CTEC-ESCM
had inadvertently omitted Trichloroethene from the listed concentrations in Table 1. It has been
added to Table 1, forwarded by this letter.

Table 1 shows the detected air concentrations (highest only shown) and the respective OSHA
Permissible Exposure Limits (PEL). The PEL is the acceptable level of exposure for a factory
worker. It is based upon an eight hour per day, five day per week exposure during his working
lifetime and has a risk factor of 1/1,000,000. California has adopted the OSHA Standards in ail cases.

TABLE 1

COMPOUND CONCENTRATIONS
(REVISED December 7, 1999)*

COMPOUND DETECTED OSHA PEL
CONCENTRATION (PPM) (PPM)
Dichloroethane 0.012 100
Dichloroethene 0.017 200
Ethyl Benzene 0.0074 100
Heptane 0.092 400
Toluene 2.300 100
Trichloroethylene* 0.012 50 (NIOSH is 100)
Trimethyl Benzene 0.0098 (added both) 25
Vinyl Chloride 0.018 1
Xylene 0.0331 (added both) 100
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Your review and consideration of this data instead of running the very expensive air models will be
appreciated. We believe this approach is eminently reasonable since, as we discussed, the OSHA
PELs are risk-based standards and the monitored soil gas levels are several orders of magnitude
lower.

We also discussed Alameda County’s desire to have groundwater samples collected and analyzed for
chlorinated solvents from the on-site monitoring wells. It is understood that both Trichloroethylene
(TCE) and Tetrachloroethlyene (PCE) have been detected in significant concentrations in both the
soils and groundwater on the Watkins Terminals property that adjoins the property at 2101 Williams
Street. Groundwater flows due west from the Watkins Terminals property directly onto the property
at 2101 Williams Street. Concentrations of PCE were detected as high as 7800 ug/L in early 1997.
Therefore, it appears that the wells to sample to determine the impact from this offsite migration, as
well as to check on any possible onsite releases (Printpack has no information indicaling any onsite
release of chlorinated solvents), would be upgradient wells W-6 and W-8 and downgradient wells
TW-2 and TW-3.

We understand that the Alameda County Health Care Services may be able to approve the previously
submitted Risk Based Corrective Action Report of April 25, 1997, considering the enclosed Air
Quality data. We also understand the desire to get additional ground water monitoring data on
chlorinated solvents to improve the understanding of the Watkins Terminals plum. With this in mind,
we recommend quarterly monitoring well sampling and analysis for two quarters with semi-annual
monitoring thereafter. Tt is anticipated that monitoring would last for two years, unless site
conditions change such that other actions are required.

In order for this effort to proceed in a timely manner, Printpack requested that the Alameda County
Health Care Services submit a letter to Printpack approving the previously submitted risk based
corrective action report with an explicit statement to the effect that ”. . . unless previously unknown
contamination is discovered, the property located at 2101 Williams Street will require no further
action except for monitoring of greund water.” Additionally, Printpack requested that a spegific
scope of ground wates monitoring. (exact wells and constituents as indicated above )andfime line
(two years unless additional monitoring is required for cause ) bemeludedantheletter. Printpack feels
that since the property at 2101 Williams Street has been under open review for more than five years,
that the path forward must address how the facility is to get “out of the woods™, before either the
present or former owners can expend additional resources on this matter. It appears, from our recent
telephone discussions and you past help that you are somewhat in agreement with Printpacks’

concerns
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Your continued assistance in this project is appreciated.

Sincerely (LM‘/V

Edward A. Shaw
President

Attachments: October 14, 1999, Letterﬁ'omCTEC-ESCM (Copgl

: @ 19101000 (ggmg;] 6pages
cc.  Doug Cook, Printpack




[ CTEC-ESCM, Inc.

October 14, 1999

Alameda County Health Care Services
1131 Harbor Bay Parkway, Suite 250

Alameda, CA 94502
ATTN: Ms. Eva Chu, Haz. Materials Spec
Subject: OSHA PEL DATA for
' Former Printpack Property
2101 Williams Street
San Leandro, Alameda County, CA
Dear Ms. Chu,

Pinellas Park, FL 33780

P.0O. Box 271

(727) 5734471
Fax (727) 572-7831

Reference is made to our recent discussions regarding running of air models for the volatile air
constituents detected in during our soil gas sampling program that was conducted on July 1, 1998
at the subject facility. We discussed either running models (i.e., 8 models) for each soil gas
constituent or show that each constituent detected was detected in such low concentrations that no
further action was required. In order to show that the concentrations were in such low
concentrations, it was requested that either an air model be run on each constituent or that copies of
either U.S. or California Guidelines be submitted to prove that the constituents were not harmful to

human health.

Table 1 shows the detected air concentrations (highest only shown) and the respective OSHA
Permissible Exposure Limits. California has adopted the OSHA Standards in all cases.

TABLE1
COMPOUND CONCENTRATIONS
COMPOUND DETECTED OSHA PEL
CONCENTRATION (PPM) (PPM)

Dichloroethane ;2 DCX 0.012 100
Dichloroethene  £6 |2 ©CE 0.017 200
Ethyl Benzene 0.0074 100
Heptane 0.092 400
Toluene 2.300 100
Trimethyl Benzene 0.0098 (added both) 25
Vinyl Chioride 0.018 1
Xylene 0.0331 (added both)A 100
e L0
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It was determined that collecting the OSHA information was much more economical for our client
than running eight air models at a cost of approximately $1000 each.. Copies of the OSHA document
are attached for your review and use. Also attached is part of 29 CFR 1910.1000 which is the federal
regulation (California Adopted) concerning “Air Contaminants”. We trust that this should resolve
the matter regarding potential air hazards to workers at this facility. Your assistance in this matter
is apprectated.

Sincerely,

Edward
President

Attachments: OSHA Regulated Hazardous Substances (Partial), 21 pages
29 CFR 1910.1000 (Partial), 6 pages
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PUBLISHER'S NOTE

This document was prepared by the Occupational Safety and Health Administration of the U.S. Department of Labor and issued
in March 1989 as Industrial Exposures and Control Technologies for OSHA Regulated Hazardous Substances. Government
Institutes determined that the two-volume document contained information of interest to the regulated community outside
OSHA, retitled and reproduced the material in a one-volume format in order to serve those interested.

The OSHA permissible exposure limits for the 600 substances reflect all updates and changes as presented in the January 19,
1989 Federal Register.

This publication is designed to provide accurate and authoritative information with regard to the subject matter covered. It is
sold with the understanding that the publisher is not engaged in rendering legal, accounting or other professional service. If

legal advice or other expert assistance is required, the services of a competent professional person should be sought.—From
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966 Hungerford Drive, #24
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INTRODUCTION

The information presented in this two-volume publication,
sncludes health, toxicity, economic and technological data and
other information on about 600 substances currently regulated,
or candidates for regulation, by the Occupational Safety and
Health Administration {OSHA). The information, which is also
available on computer tape, is intended to serve as a reference
for those who are potentially exposéd to one or more of these
substances in their workplace, and for those who have
supervisory or management responsibility for workers
potentially exposed. Qsﬁi "permissible exposure limits" (PELs)
for the 600 substances reflect all updates and changes as
presented in the January 19, 1389 Federal Register.

It should be emphasized that théthency's official listing
of regulated substances is included in Tables Z-1-A, Z-2 and
2-3 of Title 29 Code of Federal Regulations Part 1910.1000.

while the effort has been made to ensure that all substances on

‘oSHA‘s % Tables are referenced in this two-volume text, therg’

may be inadvertent omissions. -

The substances in this text are listed alphabetically. The
index at the end of Volume II provides cross references to the
substances included by synonym, trade name and Chemical

Abstract Service (CAS) number.

1. Data Source Files

The sections which follow contain brief descriptions of the
data bases from which information was extracted; the
maethodology for selecting relevant information from each source;
an explanation of source documentation for the information
presented for each chemical; and some summary data on the

chemical reviewed.

a. IMIS and LABDATA

OSHA's Inteqrated Management Information System (IMIS)
contains compliance inspection information on companies that
are covered by OSHA regulations. A typical record contains the
name of the establishment, the number of employees, the
estimated number‘of employees exposed to chemicals and actual
exposure levels iecordeﬂ during an OSHA inspection. The
exposure data include the OSHA substance cede. sample type,
exposure type, exposure level, unit of the sample and OSHA
permisdible exposure limit. Information on recorded violations
and the number of citations issued is also included.

OSHA's Salt Lake City Laboratory Data (LABDATA) also
containg air monitoring data collected during OSHA workplace
compliance inspections. OSHA industrial hygienists obtain
samples in the £ield and send them to the Salt Lake City
Laboratory for analysis. The results of the Salt Lake City

Laboratory analyses are then sent back to the field inspection




officer for a determination on whether a violation citation
should be issued. As distinct from the IMIS file, the LABDATA
fila also contains analyses for chemicals which were not
targeted during the compliance visit; the air samples sent to
the Salt Lake City laboratory are tested for other hazardous
substances which may be causing an adverse health effect.
Results from all tests are kept on file.

-It- should be noted that these two databases do not provide
information on all of the chemicals included in thiz text.
Also, it is difficult to evaluate the reprasanté'i:iveness of the
IMIS exposure data, since compliance checks are usually X
performed in response to complaints or allegations of high
exposure levels, However, even with these limitations. no
other publicly availabie database contains a comparable amount

of hazardous substance expesure data.

b. ©OCIS

The OSHA Computerized Information System (OCIS) analytical
database includes descriptions of current analytical methods to
determine the presence of over 750 chemicals commonly
encountered in working environments. Additional informatiocn
includes the IMIS substance code, chemical name, synonyms,
Chemical Abstract Service (CAS) numbers, OSHA PELs and ACGIH
TLVs and & brief statement of toxicity. Current sampling and
analytical methods used by OSHA for determlning compliance with
OSHA standards are indicated.

T W

c. HAZBATE

The Hazard Abatement File (HAZBATE) is a text descriptive
£1le maintained on the OCIS system. It contalins a summary of
the effectiveness of engineering controls on reducing employee
expesures to hazardous substances. The information contained '
in this file is based on initial and followup OSHA compliance

inspection reports.

d. NOES )

The National Occupational Exposure Survey (NOES) database ,y"f}
was developed by the National Institute for Occupational Sifety
and Health {NIOSH) from a 1982 nationwide survey of about 4,500 p
espgbfisbments;- The purpose ot"' the NOES suzyéi; was to collect ’
representative data for all non-agricultural, non-mining, ang
non-governmental estdahlishments covered by the Occupational
Safety and Health Act in order to quantify potential worker
exposure to industrial chemicals. Data containing the number
of persons potentially exposed ﬁy substance, by SIC, have been
summarized from this source. Results f.rom the earlier 1972

NIOSH survey of workplaces are also presented.

e. OHMTADS

The 0il and Hazardous Materials/Technical Assistance Data

System (OHMTADS) database was developed by the EPA and is a

component of the NIH/EPA Chemical Information System. By

mid-1986, over 1,400 chemicals were covered in OHMTADS.



Data abstracted included emergency information for

sp111~:espon=a and trade names for hazardous substances.

f. CHRIS

developed by the U.S. Coast Guard to provide emergency

materials. CHRIS contains information on the physical

properties of chemicals, health hazards, fire hazards and
chemical reactivity for materialg frequen}ly transported by

water. This database contained information on over 1,000

chemicals.

g. CAMEO

(CAMEO) system was developed by the National Oceanographic and

#  Atmospheric Administration to provide information on the use”

4

i " and compatibilities of various substances. This file also

contains a considerable amount of emergency responce

information and atmospheric dispersion models. Among the data
gsources cited in CAMEO is the Association of American Railroads

{C)AAR hazardous materials database prepared by B.D.M.
Corporation.
']

h. HSDB

The Hazardous Substances Data Bank (HSDB)} was created, and
is maintained, reviewed, and updated on the National Library of

The Chemical Hazard Response Information 8ystem (CHRIS) was

information needed for responding to spille of hazardous

f - o
The Computer Aided Mahagement of Emergency Operations

Modicine (NLM) Toxicology Data Network (TOXNET). It contains
factual, non-bibliographical data on more than 4,100
potentially hazardous substances.

The information in this file consists of chemical-specific
emergency handling procedures, environmental impact, human
exposure, detection methods, and regulatory requirements. 1In
addition, there is some coverage on manufacturers, uses,
toxicity, trade names, toxicity/health effects and protective
equipment. The detail on these variables is considerable,
particularly for toxicity and health effects. The information
is obtained from standard texts and monographs, government
documents, technical reports and primary journal literature. A
peer review process is included by NLM teo insure that there is
a high degree of confidence in the accuracy of these data.

i. RTECS

The Registry of Toxic Effects of Chemical Substances
(RTECS)‘is 2 NIOSH database that is maintained as part of the
NIH/EPA Chemical Information System (CIS). The file contains
chemical and toxicity information for more than &6,000
substances compiled from both national and international
journals and papers. Most of the information in thig file is
bibliographic. Data on skin and eye irritation, general
toxicity, reproductive effects, carcinogenicity and
mutagenicity in animal and human studies are summarized and
referenced. These summaries usually contain information on the

route of exposure, dose and effects observed.



3. Tscapp

The Texlc Substances Control Act Plant andxproductiAn
{TSCAPP) data file contains the results of a 1977 inventory
survey of chemical producers. The file contains approximately

53,000 records on chemical production volumes,

k. EPA 402

The EPA 402 List of Toxlc Substances (EPA402) file contains
information on substances that EPA considers to be extremely
hazardous, The information covers physical charagteristics,
fire/explosion emergency response procedures, health hazards

and substance uses.

1. Commercial Files

In certain situations, the most recent (or only) source of
data for a field was commercial hardcopy publications. One
commercial file that contains much useful‘information on
personal protective equipment was the J.T. Baker Material
Substance File.

Other commercial data sources searched included the
Meridian Research Inc. Chemical Database, Stanford Research
Institute's Chemical Economic Handbook for industry use and -

production data, and Industrial Process {(Cralley and Cralley)}

for manufacturing processes. Whenever data from a commercial

database was exclusively relied upon, the scurce was identified,

2. Vagiables Selected

After selecting the files for review, the process of
abstracting data was undertaken. Not all of the substances of
interest were found in all of the selected files. In addition,
the quality of information within a given file was ﬁfteﬁ
inconsistent; for example, information on the health effects of
a chemical would be good but toxicity data would be poor.

These problems were circumvented by using a hierarchical
selection Procedure for each of the variahlas. This procedure
helped insure that where there were potential multiple souréés
for the game type of information, a "best" source wag - A
identified based: on the professional Jjudgment of industrial
hygieniqts and chemical engineers under contragt’to OSHA, When
the best source had incomplete information on a chemical, then
the second best datahqge was used. This process was followed
untii the figld wag filled. In situations where there wag no
clearly super;or'file for a particular type of information, the
field of intere;; from several files was merged. The resulting

field was then edited to minimize'redundancy.




3. File Documentation

Each volume on individual chemicals contains the following

information for each chemical when available:

Varisble Name

NAME
CAS NUMBER

SYNONYMS

TRADE NAME

& DESCRIPTION
- OF SUBSTANCES
A

v

-
NFPA RATING

TOXICITY
RATING

Description Source
The most widely accepted name 'OSHA Z-Table,
for the hazardous subgtance. ACGIM/TLVS

Chemical Abstract Service
Identification Number.

A listing of the most commonly
used synonyms for the hazardous
substance.

The common trade/product names’
under which the substance is sold.

OHMTADS

A brief description of the CAMEQ
physical attributes of the

substance. i . -
Summary of the most common’ HSDB,
adverse health effects caused CAMEO
by exposure to the substance.

' National Fire Protection HSDB,
Association hazard rating CAMEOD
{0 = none, 1 = slight,

2 = moderate, 3 = severe,
4 = extreme).
National Library of Medicine's HSD3

toxicity rating {1 = none, ces
.+ 6 = supertoxic) and description.

ik

OSHA Z-Table,
ACGIH/TLVs

CAMEOD, HSDB,
OHMTADS, CHRIS

Variable Name

IDLH
OSHA PEL

ACGIH/TLV
ACGIH TWA

USE DATA

NIOSH
EXPOSURE
ESTIMATES

OSHA EXPOSURE
DATA

-

ENGINEERING
CONTROLS

PROTECTIVE
EQUIPMENT

STORAGE

Description Source
Immediately Dangerous to Life HSDB

and Health ~ that quantity of
a substance at which exposure
can be fatal.

1989 OSHA Permissible

Exposure Levels shown in ppm
and/or mg/m3. Subgtances
without a PEL were coded ag ",

OSHA Z-Tables

1987-1988 ACGIH Threshold Limit ACGIH/TLVY
Values - Substances without a

TLV were coded ag "»".

1987-1988 ACGIH Time Weighted ACGIH/TLV

Averages - measured in Ppm and/or
mg/m3

bescription of the most common

HSDB, OHMTADS
uses for the substance.

EPA402

Summarized results of the 1972
and 1982 NIOSH occupational
exposure surveys.

NIOSH

Summarized results of OSHA air ImMis
monitoring inspection data.

Where a value could not hbe

computed due to missing TLVs

and/or PELs, a "*" jig reported.

Ecquipment necessary for the safe OHMTADS,
manufacture and/or uge of a HAZBATE,
hazardous substance. MERIDIAN

Protective equipment that should OHMTADS,

worn by the employee when work—-  MERIDIAN
ing with hazardous substances.
Explanation of special handling MERIDIAN

and treatment requirements,




2022 CHEESE, NATURAL AND PROCESSED 187 9 5.73
3713 TRUCK AND BUS BODIES 5,864 335 5.71
3421 CUTLERY 3,353 190 5.67
2816 INORGANIC PIGMENTS 708 4 5.65
31961 COSTUME JEWELRY 82é& 46 5.57
35114 STEAM ENGINES AND TURBINES 4,234 27t 5.49
5983 FUEL DIL DEALERS 220 12 5.%5
3951 PENS AND MECHNICAL PENCILS 1,360 74 5.464
3952 LEAD PENCILS AND ART 600DS 369 20 5.42
3569 GENERAL INDUSTRIAL MACHINERY. 1,844 toa h.42
6531 AGENTS, BROKERS: AND MANAGERS 527 28 5.3¢%
25t2 UPHOLSTERED HOUSEHOLD FURNITU 3,074 162 5.27
213t CHEWING AND SMOKING TOBACCO 477 25 5.24
4226 SPECIAL WAREHDUSING AND STORA 288 15 5.24
3861 PHOTOGRAPHIC EQUIPMENT AND SU G462 232 5.20
2751 COMMERCIAL PRINTING, EX LITHO 2,511 t30 5.18
3357 NONFERROUS WIRE DRAWING AND 1 4,831 248 5.13
3623 WELDING APPARATUS 605 B | 5.12
OSHA/EXPOSURE DATA

NONE

ENGINEERING CONTROLS

Ganeral ventilations local aexhaust ventilation; hood; enclosure
of process or worker.

PERSONAL PROTECTIVE EQUIPMENT

Wear protective gloves and goggles. Do not handle broken
packages Wwithout protective equipment. [(CIAAR, 19861

Parsonal safety precautions: mac 2,000 ppm; goggles or glasses.
Self-contalned breathing apparatus raquired if Intense haat or
flama is present. Respiratory protaction should be as follouws:
Up to 10,000 ppms: any supplied-air respirator or self-contalinaed
breathing apparatus. Up to 25,000 ppm: any supplied-air
respirator operated in a continuous flow mode. Up to 50,000 ppm:
any self-contained breathing apparatus with a full facepliaoce or
any supplied-air respirator with a fvll facepiece: any
salf-contained breathing apparatus wmith full facepiece and
operated in a pressura-demand or other positive pressure mode or
any suppllied-air raspirator with a full facepliece and operated
in pressure—deamand or other positive pressuvre mode in .
combination mith an suxiliary self-contained braathing apparatus
operated in pressure-demand or other positive pressure mode .
Escopat any air-purifying full faceplace raespirator (gas mask)
with a chin-style or front- or back-mounted arganic vapor
canister, or any appropriate escape-typs self contoined
breathing apparatus. [NIOSH: POCKET GUIDE TO CHEMICAL HAZARDS P.
9%, 19871

STORAGE

NONE

£49

iomiemsarostmans  \Dichloetha, 0

g

SYNONYMS

Dichloromethylmethana/Ethylidene chiorides/Ethylidene dichlorides
Aethylidanchlorid (German)/Chlorinated hydrochloric ethers
Chlorure d'ethylidene (French)sClorurc di etilidene (Italian)/
1,1-Dichloorethasn (Dutch)s1,1-Dichleraethan (Gerwan)/
1,1-Dicloroaetano {(Italtan)/Asyametrical dichloroethane -

JRADE NAMES

NONE
DESCRIPTION OF SUBSTANCE

1,1-Dichloroethane is a colorless, oily ligquid with a chloroform
odor. It is soluble in acetone, alcohel, benzene and ether.

HEALTH EFFECTS

Exposure to 1,t-dichloroethane will resuvlt in central nervous
systam depression. It is also indicated as cavsing liver injury.
[PATTY. INDUS HYG & TOX 2ND ED VOLZ2 19631

It is irritating to the eyes and the resplratory tract,
producing salivation, sneazing, and coughing. In those few casas
of intoxication reported, the anticipated anesthetic effects
have been observed With associated dizziness, nausea and
vomiting. In severa and fatal cases, hepatic and renal injury
occur. [HAMILTON. INDUS TOX 3RD ED 19741}

JOXICITY/EXPOSURE LIMITS

NFPA RATING - Flammability - 3 Severe
Health - 2 Moderata
Reactivity ~ 0 HNone

TOXICITY HAZARD RATING ~ Acute and chronic local: skin 3
mucous membranes 3; eyes 3. Acute
and chronlc systemict ingestion 3;
inhalation 33 skin 3. 3= High' may
cavse death or permanant injury
after exposure to small
quantitles. [SAX. DANGER PROPS
INDUS MATER &TH ED t984 P. 13621
3. 3= Moderately toxic: probable
oral lethal dose 1 pint (or 1 1
(humaniz 0.5-5 g9/kg, batuaen 1
ounce and 1 pint (or 1 1b) for 70
kg person (450 1lbs). [GOSSELIN.
CTCP STH ED 1984 P, II-t62]

450



IMMEDIATELY DANGERDUS TO LIFE OR HEALTR = 4000 ppm
osHi PEL - 100,000 ppm. 400,009 . #gwE 3 THA

ADOPTED ACGIH/TLV - 200.000 ppm. 810.000 mg/m35TWA
250.000 ppm, 1010.000 mg/m33STEL

N10SH/REL - NONE

t,1-Dichlorosthane is vsed 35 @ solvant for plastics: ¢ils and
fats; cleaning agent} degreaser; in rubber cerenting; as a
fumigant and insecticlde spray;} in fabric spreading’ in fire
extinguishingi formerly used as an snesthetic. [BROWNING. TOX &
METAR IKDUS SO0LY 19651) :
Chemical intermediate for 1,1,1-trichloroethane, @ solvent}
chemical intermediate for vinyl chloride. [SRI1}

General ventilation; local axhaust ventilation; hood; enclosure
of process oOr worker.

Wmﬂﬂlﬁiﬂﬂlﬂm

Wear goggles and self-contained breathing apparatus. fUSCG»
19851

Respiratory protection cshould be as follows!? Up to 1000 ppnt any
supplisd-air respirator or self-contalinad breathing apparatus.
Up to 2000 ppat any sypplied-air rasplrator operated In @
continuous flou mode. Up to 4000 ppm: any salf-contained
breathing apparatus with a full faceplece or any supplied-alr
respirator with a full facepiece. Emergency or planned entry in
ynknoun concentration or IDLH conditionst any salf-contained
breathing apparatus with full facepiece and operated in 3
prcssbrn—denand or other positive pressure moda Or any
supplied-air respirator with = full facepiuce ond cparated in
pressure-danand or other positive prassure mnode In combination
with an suxiliary self-contained braathing apparatus operated In
pressurn—de-and or other positive pressure moda. Escapel any
air-purlfying full faceplece resplrator (ges mask) with 2
chin-style or front- -or back-mounted organic vapor canister, or

651

sny appropriste ascape-type self contsined b

[N10OSH: POCKET GUIDE 1O
(NIOSH) PUB HO. B5-114]

STORAGE
NONE

CHEWICAL HAZARDS P.

652

resthing apparatus.
99 (1987) DHEW




solvent (former wse). [SRI)
HIGSH 1982 NATIONAL OCCUPATIONAL EXPOSURE SURVEY
NONE

BIOSH 1972 NATIONAL OCCUPATIOMAL HAZARD SURVEY
NONE

General ventilation: local exhaust ventilation; hood; enclosure
of process or worker.

PERSONAL PROTECTIVE EQUIPMENT

Wear and special protective clothing. [EPA, 17861

Respiratory protection should be as follows: up to 50 ppm:
supplied-air respirater or self-contained breathing apparatus.
Substance reported to cause eye irritation or damage; may
require eye protection. Up to 125 ppmt any supplied-air
resplirator operated in a continuous flow mode. Substance
reported to cause eye irritation or damage: may require eye
protection. Up to 250 ppm! any supplied alr respirator uwith a
full facepiece or any self-contained bresthing apparatus with a
full factepiece. Emergency or planned entry in unknown
concentration or IPLH conditions: any self-contalned breathing
apparatus uwith full facepiece and operated in a pressure-demand
or other positive pressure mode or any supplied-air respirator
with a full facepliece and operated in pressure-demand or other
positive pressura mode in combination with an auxiliary
self~contained breathing apparatus and operated in
pressure—-demand or other positive pressure mode. Escape: any
air-purifying full facepiece respirator (gas mask) with a
chin-style or Front- or back-mounted organic vapor canister, or
any appropriate escape-type self contained breathing apparatus.
INIOSH: POCKET GUIDE TO CHEMICAL HAZARDS P. 101 (1987) DHEW
(NI0SH) PUB NO, 85-114]

STORAGE
Protect against physical damage. Separate from other storage.
Outside or detached storage is preferred. Inside storage shovld

be in a standard flammable liquids storage room. [HNFPA. P.
49-39, 1986}

655

D .ch (cvoethene_ |

1,2-Dichloroethylene
(CAS NUMBER: 540-59-0)
< -

SYNONYMS ie—

Acotylene dichlorides1,2-Dichloroathene/syr-Dichloroethylena/s
athylene, 1,2-dichloro-/1,2~Dichlor-aethen (German)s
Dichloro-1,2-gthylene {(French)

JRADE NAMES

Dioform.

DESCRIPTION OF SUBSTANCE

1:;2-Dichloroethylens is a colerless liquid With a sueet,
pleasant odor. It is insoluble in water and soluble in alcohol,
ethar and wmost organic solvents. Exposure to light, air and

moisture causes 1,2-dichloroethylene to decompose and ralease
irritating hydrogen chlorlde. [USCG, 1%85]

HEALTH EFFECTS

1,2-Dichloroethylena can act as a primary lrritant, producing
dermatitis and irritation of mucous membranes. Its principal
systemic action is as a narcotic. Symptoms of acute exposure
include central nervous system depression or, in milder
eNposSuUres, nauvsea, vomiting, weakness, tremor, and epigastric
cramps. Reversible corneal clouding is described. [GOSSELIN.
CTCP 4TH ED 19761

Renal effects, when they do occur, are transient. [SITTIG, P.
332, 1985)

Dermatitis wmay result from defatting action on skin. [SAX.
DANGER FROPS INDUS MATER 4TH ED 1975]

JOXICITY/EXPOSURE LIMITS

NFPA RATING - Flammabillity - 3 Severe
Health - 2 Moderate
Reactivity =~ 2 Maderatae

TOXICITY HAZARD RATING - Acute and chronlic local: skin 2}
muccys membranes 2; eyes 2. Acute
and chronic systemic: ingestion 2;
Iinhalation 23 skin 2. 2= Moderate!
may Involve both irreversible and
reversibls changes not severe
enough to tause death or permanent
injJury. [SaX. DANGER PROPS INDUS
MATER 6TH ED, P. 108, 1984)

3, 3= Modersately toxict: probable
.oral lethal dose (human) 0.5-5
9/kg; betueen 1 ounce and 1 pint
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Cor 1 IB) For 70 kg perso
Ibs) 1GO0SSELIN. CTCP 5TH ED.
I1-162, 19841

P.

IMMEDIATELY DANGERCUS TO LIFE OR HEALTH -~ 4000 ppm [ENCYC
OCCUPAT HEALTH &
SAFETY 19831

OSHA #EL -  200.000 ppm, 790.080. mg/m3;TWA

ADOPTED ACGIH/TLY - 200.000 ppw, 790.000 mg/n3;TWA
NIOSH/REL - NONE
INDUSTRY USE DATA

1,2-Dichloroethylene is used as a solvent for fats, phenol,
camphor; retarding fermentation. LMERCK INDEX. 10TH ED 19831
Solvent for natural rubber; coolant in refrigeration plants; lou
temperature solvent; spacial-purpose solvent. [SRI]

Dye extraction; parfumes; lacquerss thermoplastics; organic
synthesis, [HAWLEY. CONDENSED CHEM DICTNRY 10TH ED 19811

MIOSH 1982 NATIONAL OCCUPATIQNAL EXPOSURE SURVEY
NONE -
E1Q§ﬂ_l2IZ_ﬂAI1ﬂﬂAL_ﬂQQnEAIIEHAL_HAZARD_SHBIEJ;_
NONE

OSHA/EXPOSURE DATA

NONE

ENGINEERING CONTROLS

Ceneral ventilation; local axhaust ventilation; hood; enclosure
of process or worker. . . '

PERSUNAL PROTECTIVE EQUIPMENT

Wear rubber gloves and safety goggles. {CHRIS. HAZARD CHEM DATA
MANUAL. 2 19781

Respiratory protection should be as followss Up to 1000 ppm: any
powered air-purifying resplrator with organic vapor
cartridge(s). Substance causes eye irritation or damage: eye
protection needed. Any chemical cartridge raspirator with a full
facapiece and organic vapor cartridge(s). Up to 4000 ppm: any
suppllied-sir respirator operatad in a continuvous flow mode.
Substance causes aye lrritation or damage: eya protection
needad. Any air purlfying respirator (gas mask) (front— or
back-mountad or chin-style canister) with a full facepiece and
an organic vapor cartridge or canister; or any salf-contained
breathing apparatus with a full facepliece or any supplied-alr
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bresthing apparatus mwith full facepfece and oparated In u
pressuvra-damand or other positive prassure mode Or any - o
supplied—air respirator with a full faceplece and operatad In
prassura—demand or other positive pressure wmode in combination
Wwith an auvxiliary self-containad breathing apparatus operated in
pressure-demand cr other positive preassure nmode. Escapesr any
air-purifying full facepiece respirator (gas wask) uwith a
chin-style or front- or back-mounted organic vapor canister, or
any appropriate escape-typa salf contalnad breathing apparatus.
{NIOSH: POCKET GUIDE TO CHEMICAL HAZARDS P. 9% (1987) DHEW
(NIQOSH)} PUB NO. B85-114}]

SIDRAGE

Protect against physical damage. Outside or detached storage is
preferrad. Inslde sterage should be in a standard flammable
liquids storage room or cabinet. Separate from oxidlizing
materials. [NFPA, P. 49-39, 1988]
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ETHY L \Seveeuve

Ethyl benzene
(CAS NUMBER: 100-61-%)

— - -

SYNONYHS

Ethylbonzo1/-lph.-H-thyltoiu.n-/Ph-nylothann/A-thylbcn:ol
(Germsn)/Ethylbenzeen (Dutch)/Etilbanzens (Italian)/Etylobenzen
(Polish)sPhanylethylens

JRADE NAMES
NONE
DESCRIPTION OF SUBSTANCE

Ethyl benzene is @ claar, colorless liquid with an sromatic
odor. It is only slightly soluble in water at 15 degress C (14
ng/100 ml) but is miscible with slcohol and ether. [ACGIH, P.
244, 198¢&)

HEALTH EFFECTS

Ethyl benzena Is an eyae: skin: and vpper raspiratory tract
irritant. In animals, chronlc exposure to conceantrations sbove
400 ppm ic associated with liver damage. {ACEGIH 19841

Erythema and inflammation of skin may rasult from contact of
skin with liquid. [SAX. DANGER PROPS INDUS MATER 4TH ED 1%75]
Prolonged exposura to vapors may result In functicnal disorders,
Incresse in deep reflexes, irritation of upper respiratory
tract, hematologlical disorders (leukopanls and lymphocytosis, n
particular) and hepatcbillary complaints. [ENCYC OCCUPAT HEALTH
& SAFETY 192711}

Aspiration of evan & s$mall amount of ethyl benzene may cause
severe Injury, slince its low viscosity snd surface tension will
cause It to spread over a large surface of pulmonary tissve.
IBROWNING. TDX & METAB INDUS S0LV 1%45]

Produces an irritant effect from chronic inhslation at 100 ppm
(0.492 mgs1) for 8 hours, [PATTY. INDUS KYE & TOX 3RD ED
YOL2A,2B,2C 1981-821

It has been shoun that concentratlon of 1 mg/l and even 0.1 ng/l
may ba dangerous and may produce functional and organic
disturbances (narvous system disorders, toxlc hepstitis and
upper respratory tract complsints). Concentration as low as 0.01
mg/) may lead to catarrhal Inflanmatlon of upper raspiratory
tract mucosa. [ENCYC OCCUPAT HEALTH & SAFETY 19741}

IOXICITY/EXPOSURE LIWITS

NFPA RATING - Flammability -~ 3 Severs
Health - 2 Moderate
Reactivity - 0 None
B41

———————

TOXICITY HAZARD RATING - Acute systemic: ingestion 2-13
Inhslation 2-13 skin sbsorption
2-1. Acute localt irrltant 2-1. 27
Moderatet msy fnvolve both
Jrraversible and raversible canges
not sovers snough to cause desth
or permanent Injury. = Slight:
ceusas raeadlly revarsible changss
which disappear aftesr and of
exposure. [SAX. DANGER FPROPS IRNDUS
MATER &TH ED, P. 1322, 1984])

G, G= Very toxic: probabla oral
lethal dose (human) 50-500 mg-kg,
between 1 tsaspoon and 1 ounce for
70-kg pasrsen ¢1501bs). IGOSSELIM.
cTCP 5TH ED, P, II-153, 1%84]

IMMEDIATELY DANGEROUS TO LIFE DR HEALTH - 2000 ppm INIOSH;
POCKET GUIDE TQ
CHEMICAL HAZARDS P.9&
(1978) DHEW(NIOSH) PUB
ND 78-2101

OSHA PEL - 100.000 ppm, 435.000 ng /M3 TWA
125.000 ppm, 545,000 mgsm3;STEL

ADOPTED ACGIH/TLY - 100.000 ppm, 435.000 mg/m3;TWA
125.000 ppw, B545.000 mg/m3;STEL

NIOSH/REL - NONE
INDUSTRY USE DATA

Ethyl benzene is used in manufacture of synthetic rubber; as @
solvent or dlluent, a componant of avtomotlve and sviation
fuelss in the manufacture of celivlose acetate. [ENCYC BCCUPAT
HEALTH & SAFETY 19711}

Chemical Intermadiate for styrene, solvents-a.g., for alkyd
surface costlngs, chamical intermedlate for diethylbenzene and
acetophenone, for ethyl anthragquinone., for ethylbanzene sulfonic
aclds (o-, m— and p-), for propylsns oxide and
alpha-methylbenzyl alcohol, unrecovered component of gasoline.
ISRI]

BIOSH 1982 NATIONAL OCCUPATIONAL EXPOSURE SURVEY
HONE

NIOSH 1972 NATIOMAL GCCUPATIONAL WAZARD SURVEY _

SIC INDUSTRY TOTAL DN TOTAL PERCENT
CODE NAHE PAYROLL EXPOSED EXPDSED
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\-\ EPTA UE:

HIOSH 1972 NATIONAL OQOCCUPATIONAL HAZARD SURVEY Heptane

[(CAS HUMBERt: 142-82-K)

e

SIC INDUSTRY TOTAL GON TDTAL PERCENT
CODE NAME PAYROLL EXPDSED EXPOSED

SYNDNYMS
2879 AGRICULTURAL CHEMNICALS, NEC 56 14 25.00

Normal heptane/Dipropylimethsna/n-Heptane/Heptyl hydride/Eptani

XPOSURE DATA (Italian)sHeptan C(Polish)/Heptanen (Dutch)
NONE JIRADE NAMES
IROLS Skeliysolve C} Gattysolve-Ci

General ventllatlion; local exhaust ventilation; hood: enclosure DESCRIPTION_QF SUBSTANCE

of process or worker.

EER3QMAL PROTECTIVE EQUIPMENT

Wear boots and goggles. Do not handle broken packages without
protective equipment. Wear rubber gloves; clean clothes. [CHRIS.
HAZARD CHEM DATA MANUAL. 2 19781

Employees should be provided with and required to wear
impervious clothing, gloves, and face Shields (eight-inch
minimun). [NIOSH OSHA. DCCUPAT HEALTH GUIDE CHEM HAZARDS. 19B1|]
Respiratory protection should be as follows: At 5.0 ng/m3: any
suppliad-air respirator or self-contained brasthing apparatus.
At 12.5 mg/m3: any supplied alr respirator operated in a
continuous flow mode. At 25 mg/m3t any sSelf-contained breathing
apparatus with a full facepiece! any supplled-alr respirator
with a full faceplece; or any supplied-alr rasplirator with a
tight-fitting facepiece operated in a continvous flow mode. At
100 mg/m3: any supplied-air respirator with a half-mask and
operated In a pressura-demand or other positive preassure mode.
Emergency or planned entry In unknown concentration or IDLH
conditionst any self-contained braeathing apparatus with full
faceplece and operated in a pressura-demand cor other positive
pressura aode or any supplied-alr respirator mith a full
faceplece and operated in pressure—demand or other positive
pressure mode in combination with an suvxiliary self-contalinad
breathing apparstus operatad in pressure-demand or other
positive pressure mode. Escape: any air-purifying full faceplece
respirator (gas mask) with a chin-style or front- or
back-mounted organic vapor canister having s high-efficiency
particulate fllter or any sppropriate escapea-types self-contained
breathing espparatus. [NIOSH: POCKET GUIDE TO CHEMICAL HAZARDS P.
133 (1%87) DHEW (NIDSH) PUB NO. 85-114]}

STORAGE

NONE
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Heptane is a volatile, flammable, colorless llquid with a mild

gasoline-1like odor. It Is Insoluble In water and soluble in
solvents such as alcohol.

HEALTH EFFECTS

Effacts of overexposure: jnhalstion of vapors may cavse
coughlng: chest pains, or nose and throat irritatlion. Inhalation
of vapors may cause nausea and vomiting. Liquid may be
irritating to skin, eyes, and mucous mambranes. Liquid may cavse
darmatitis. Ingestion may cause nausea, vomiting, headaches,
dizzliness, gastrointestinal irrltation. Chronic effects of
overexposure may include central nervous systenm depression.
Targat organs: skin, respiratory system, peripheral nervous
system. Medical conditions generally aggravated by exposurat
none ldentified. Routes of entry: inhalation, ingestion, eye
contact, skin contact. [CHRISI]

Heptane caused slight veritigo In men exposed six minutes to
1000 ppm (D.1%) and for 4 winutes o 2000 ppm (0.2%). & minutes
exposure to 5000 ppm (0.5X%) cavsed marked vertigo, inability to
walk straight line, hilarity, Incoordination. 15 minutes
exposure at this concentration produced a state of intoxication
:ggiitupor in some individuals. [ENCYC OOCUPAT HEALTH & SAFETY
Individuals exposed to 5000 ppm for i5 minutes complalned of
loss of appetite, slight nausea, and taste ressnmbling gasoline
for several hours. [ENCYC OCCUPAT HEALTH & SAFETY 1971]

Signs and symptoms of central nervous system involvewent
occurred in absence of noticeable mucous membrane lreitation and
were first noticed on antering uncontaminated atmosphere.
[ACGIR. TLVS 3RD ED & SUPPL 1971-19791

Liquid paraffin hydrocarbons are fat solvents and primary skin
Irritants. Repeated or prolonged skin contact will dry and defat
the skin, resulting in irritation snd dermatitis. [PATTY. INDUS
HYG & TOX 2ND ED VOL2 1963)

In Investlgation of 382 men and 149 women who had used heptane
for 1-5 years in rubber tire process whare concentration ranged
from 0.75 up to 1000 ppm. principsl hematological variatlion Was
snemla; sllght leuvkopenia was present in only 2X of women,
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slight neutropenia in 9% of men and 12X of HOmen. [BROWNING. TOX
& METAB INDUS SOLV 1965] ’

Although chronic pervous system affacts have not been sttributed
to heptane itsel¥, numerous cases of polyneuritis have been
reported fellowing prolonged aexposure to petroleunm fraction with
bokling range betwean 70 and 100 degraees C. Such fraction would
normally contaln various isomers of heptana as major
ingredlantss. [ACGIN. TLVS 3RD ED & SUPPL 1971-1979]

JOXICITY/EXPOSURE LIMITS

NFPA RATING - Flammabillty - 3 Severa
Haalth - 1 Slight
Reactivity - D HNone

TOXICITY HAZARD RATING - 3. 3 = Moderately toxic! probable
oral lathal dose (human) 0.5-5
gn/kg betuwean 1 ounce and 1 pint
(or t 1b) for 70 kg. person (150
1bs). [GOSSELIN C3TCP 5TH ED. P.
1I-150, 1984)

Acute and chronlic locali skin 3}
mucous membranes 3; eyas 3. Acute
and chronic systemic: Ingestion 33
inhalation 33 skin 3. 3 = Hight
may cause death or permanent
injury after exposure to small
quantities. [SAX. DANGER PROPS
INDUS MATER &TH ED, P. 149292, 19284]

IMMEDIATELY DANGEROUS TO LIFE DR HEALTH - 5,000 ppm [NIOSH 19851

DSHA PEL - 400.000 ppm, 1600.000 mg/m3;THA
——— 500.000 ppm, 2000.000 mg/m3:STEL

ADOPTED ACGIH/TLV - 400,000 ppm, 1600.000 mg/m33TWA
- 500.000 ppm., 2000.000 mg/m3;STEL

NIDSH/REL - 85.000 ppm, 350 mg/m33TWA
. 440.000 ppm. 1800 mg-m33STEL - 15 minutes
INDUSTRY USE DATA

Heptane flnds wide use as a research chemicasl and as a standard
in testing the knock of gasoline enginas. [SRI;MERCK INDEX 9TH
ED 19761}

It is also vsed as @& solvent and In the production of organic
chemicals.

MIOSH 1982 NATIONAL OCCUPATIONAL EXPOSURE SURVEY

SIC INDUSTRY . TCTAL ON TOTAL PERCENT
CODE NAME PAYROLL " EXPOSED . EXPOSED
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2992 LUBRICATING OILS AND GREASES . 546 84 15.38
2641 PAPER COATING AND GLAZING 1,618 150 9.27
2833 MEDICINALS AND BOTANICALS 2,347 156 6.65

BlosH 1972 NATIONAL OCCUPATIONAL HAZARD SURVEY

sIC INDUSTRY TOTAL DN TOTAL PERCENT

CODE  NAME PAYROLL EXPOSED EXPOSED
7394 EQUIPMENT RENTAL AND LEASING 139 43 30.94
z2a9s PRINTING INK 465 72 16.18
5221 PLUMBING & HEATING EQUIPMENT 70 11 15.71
5088 TRANSPORTATION EQUIPHENT & SU 49 7 14.29
1743 TERRAZZO, TILE, MARBLE, MOSAI 129 17 13.18
1752 FLOOR LAYING AND FLOOR WODRK 188 21 117
3952 LEAD PENCILS AND ART G0OODS 369 40 10.84
5014 TIRES AND TUBES 85 9 10.59
5541 GASOLINE SERVICE STATIONS 382 35 9.1¢
2295 CDATED FABRICS, NOT RUBBERIZE 1,244 98 7.88
1799 SPECIAL TRADE CONTRACTORS, NE 1,302 100 7.48
2831 BIOLOGICAL PRODUCTS 7,066 511 . 7.25
3411 METAL CANS 4,126 291 7.05
3799 TRANSPORTATION EQUIPMENT, NEC 418 27 6.46
3011 TIRES AND INNER TUBES 5,528 335 6.06
2818 INDUSTRIAL ORGANIC CHEMICALS 1,362 82 6.02
5511 HREW AND USED CAR DEALERS 1:669 100 5.99
5531 TIRE, BATTERY, AND ACCESSORY 147 8 5.44
GSHA/EXPOSURE DATA

NONE

ENGINEERING CONTROLS

General ventilations local exhaust vantilations hood; enclosure
of process or workaer.

EERGONAL PROTECTIVE EQUIPMENT

Laboratory protective equipment: safety glasses; lab coat; vent
hoods proper glovesi class B extinguisher. Resplratory
protaction should be as follows: Up to 850 ppm: any chamical
caftrldge respirator with organic vapor cartrldge(s); supplied
alr respirator; or self-contained breathing apparatus. Up to
1000 ppm: any chemical cartridge respirator uwith a full
facepleca and organic vapor cartrldge(s) or any podered alr
purtfying raespirator with organic vapor cartridge(s). Substance
reported to cause aya Irritation or damage; may require eye
protection. Up to 2125 ppmt any supplied alr respirator aperated
in a continuous flow mode. Up to 4250 ppwi any salf-contained
breathing apparatus with a full faceplecei any supplied-air
resplrator with a full facepiece’ any supplled-alr raspirator
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ADOPTED ACGIH/TLV — NONE - A2 Suspacted human carcinogen - Skin

NIOSH/REL - 0.020 mg/m33STEL - 60 minutes - Carcinogen

INDUSTRY USE DATA

o-Tolidine Is 3 very sensitive reagent for gold (1110 wmillion
detectabie): free chlorine In water. [MERCK INDEX. 10TH ED {983)
Curing agent for urethanae resins. [HAWLEY. CONDENSED CHEM
DICTNRY 1DTH ED 19811

Chamical intermediate for 2zo dyes-e.g9., dirnct oranges, reds.,
and blues, pigment orange t3, and 3,3'-dimethyl-4.:4"-biphenylens
diisocyanate. [SRI)

BIOSH 1962 NATIONAL OCCUPATIONAL EXPOSURE SURYEY

SIC INDUSTRY TOTAL ON TOTAL PERCENT
CODE NAME PAYROLL EXPOSED EXPOSED
8071 MEDICAL LABDRATORIES 1,021 " 17& 17.24

NIOQSH 1972 NATIONAL OCCUPATVIONAL HAZARD SURVEY .

NOME
NONE
ENGINEERING CONTROLS

General ventlilations local exhaust ventilation; hood} aenclosurae
of process or workar,

PERSORAL _PROTECTINE EQUIPHENT

NIOSH-recommended respiratory protection for carcinogens is as
follows! a self-contained breathing apparatus with a full
facepiece operated in positiva-pressure moda, or 2 supplied-air
respirator with a full facepliace operated In pressure-damand or
other posltlive-praessure mode In combination with an suxlillary
salf-contained breathing apparatus operated In pressure-demand
or othar positive-pressure -odn. [(NIOSH POCKET GUIDE TO CHEMICAL
HAZARDS, 1987]

STORAGE

NONE

1926

Toluena
(CAS NUMBER:

oLuent

108-88-3)

SYNONYHS

Antisal 1A/CP 25/Methacide/Methylbenzene/Methylbaenzols
Phenylmethanes/ToluolsTolveen (Dutch)/Toluen (Czech)sTaluolg
(Italian}/Tolu-sol/Phenyl methane

JRADE NAMES

NRONE

DESCRIPTION OF SUBSTANCE

Toluene is 3 clear, colorless liquid with a characteristic

aromatic-odor. It is Insoluble in water but miscible with most

organic solvents. [ACGIH, P. 578, 19B&] e
A HEALTH_EFEECTS P

Toluena appears to produce reversible affects upon the liver,
kidnay. and nervous system. The nervous system sppears to be the
most sensltlva to. the effects of toluene. High- level toluene
exposured’ produced incoordination, ataxia, uncopsclousness and,
eventually, death. Lower level acute exposures In man produce
dizziness, exhilaration and confusion. Activity level has been
inadequately studied, Schedule controlled behaviors have been
reported to produce inverted U~-shaped concentration-effact
curves on response rate measures. Alterations at levels as low
as 150 ppm have been reported when appetitive contingencles are
used. Very few studies of the nervous system have been performed
at lovels below 1000 ppm and most of the resvlts were
inconclusive. [BENIGNUS VA; NEUROBEHAV TOXICOL TERATOL 3(5):
407-15 (1981) )

Painters exposed to toluene in concentrations ranging from
100-1100 ppm. Findings Include enlargsment of liver,
macrocytosis, moderate decrease in erythrocyte count and
absolute lymphocytosis, but no leukopenia. [ACGIH. TLVS. 4TH ED
& SUPPL. 1980]

Toluena causes dafatting of skin with subsequent danger of
dryness, fissuring and secondary infection. [ENCYC OCCUPAT
HEALTH & SAFETY 1971}

Sudden deasth among “sniffers™ may be attributed to lethal
cardlac arrhythnias following sensitlzation of the myocardium.
[HAMILTON. INDUS TOX 3RD ED 1974]

Permanent encephalopathy In man whe Inhalaed toluene regularly
for over 14 years, |s descrilbed. [ACGIH. TLVS. 4YH ED & SUPPL.
19801}

Vapors of toluene cause noticesble sensatlion of lIrritation to
human eyes at 300-400 ppm in air, but even at 800 ppm irritatijon
is slight. In human volunteers exposed to concantrations as high
as B0C ppum, dilation of pupils and impalrment of reaction in
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assocjation with fatigus was noted st end of B hours, also
slight pallor of fundi. [GRANT. TOX OF THE EYE 1984l

Workers In pharmaceutical plant in France exposed to toluene
daveloped leuvkopenia and nsutropenia, Within the following 6
months, those affected shouwed increase in coagulation time and
decrease in prothrombin lavel. [PATTY. INDUS HYE & TDX 3RD ED
VOL 2A,2B,2C 1981-82)

Peripheral blood lymphocytes from 32 male rotogravure umorkers
showed no slgnificant difference from controls In frequency of
chromosome aberrations and sister chromatid axchanges.
{MAKI-PAAKKANEN J ET AL3 TOLUENE-EXPOSED WORKERS AND CHROMODSOME
ABERRATIONS, J TOXICOL ERVIRON HEALTH &1 775 (1980)]

Three patients with history of recurrant toluene abuse were
hospitalized with severe metabolic acidosis, electrolyte
abnormalities, hypoalkem!s, and muscular weakness. Distal renal
tubular acldosis was believed to be present in 2 of 3 patients.
[FISCMAN CM, OSTER JR; AM MED ASSOC 241 (16)% 1713-1715 (1979
AS CITED IN NRC. ALKYL BENZENES P.284 (1981)]

Dysmeanorrhea was reported by 19 of 38 Japanese famale shoamakaers
exposed to 60-100 ppm toluane for an average of 3 years and 4
months. [MATSUSHITA T3 IND™HLTH 13: 115 (197531

Child of solvent-abusing (primarlly toluene, 14-year history of
abusa) mother showsd Symptoms of fetal alcohol syndrome.
[TOUTANT C, LlppmAN S; LANCET 1 (813021 1356 (1979)]

A 27-year-old male developed cerebral and cersbellar atrophy
over a perliod of five years of extensive glue sniffing.. He also
developed bllsteral optic atrophy with-blindness and severe
sensor lneural hesring loss. {EHYALI A, FREEMOMN FR; J NEURAL
NEUROSURG PSYCHIATRY 44(4): 34%-51 (1933)] . .

Whole body auforadiography has been modified and applied %o
distributiod studies of toluene. [BERGMAN K3 CRC CRIT REVIEW
TOXICOL 12(1): 59-118 (1983)] .

If aspirated, toluene cavses coughing., gagging, distress and
_rapidly developing pulmonary edema. I¥ ingested, it causes

“vomiting, gripping, diarrhes, depressed respirations, [CHRIS] P
k2

~TOXICITY/EXPOSURE LIMITS

NFPA RATING - Flammability -

3 Severe
Health = 2 Moderate
Resctivity - 0 None

TOXICITY HAZARD RATING - Acute and chronic localt skin 33
mucous mambranes 33 ayes 3. Acute
and chronic systemic: ingestion 33
inhalation 33 skin 3. 3= High: may
cause death or permanent injury
after exposure to small
quantities. {SAX. DANEER PROPS
INDUS MATER &TH ED, P. 2588, 19B4]
6. 4= Yery toxict probable oral
lethal dosa (human) 50-500 wmg-/kg:
between 1 teaspoon and 1 ounce for
70-kg person (158 1bs). [GOSSELIN.
CTCP STH ED, P. II-153, 1984}

IMMEDIATELY DANGEROUS TO LIFE OR HEALTH - 2,000 ppm INIDSH;
POCKET GUIDE TO
CHEMICAL HAZARDS P.
180 (1981) DHEW
(NIDSH) PUB NO 78-21101]

DSHA PEL - 100.000 ppa, 375.000 wmg/m3iTWA
e

150.000 ppa, 560.000 mg/m3;STEL

ADOPTED ACGIR/TLV — 100.000 ppm, 375.000 ag/m3iTHWA
150.000 ppm, 560.000 mg/m3;STEL

NIOSH/REL - 100.000 ppm, 375.00 mg/m3iTWA
200.000 ppm, 750.00 mg/m3 - 10 minuvte celling
INDUSTRY USE DATA

Toluene is used as a sclvent In the extraction of various
?;;nilplos from plants; manufacture of dyes. [MERCK INDEX %TH ED
[

Di;u?nt for photogravure Inks. [ENCYC OCCUPAT HEALTH & SAFETY
1971

In fabric and paper coating, manufacture of artificlial leather.
IBROWNING. TOX & METAB INDUS SOLY 1945
Used in cements, spot removers, cosmetics, antifreazes, and
inks. [GLEASON MN; CHEM TOX OF COMM PROD, 3RD ED, 1949 AS CITED
IN USEPA; HEALTH ASSESSMENT DOCUMENT: TDLUENE (DRAFT) (1%82)
EPA-600/8-82-008])
Asphalt and naphtha constlituent. Datergent manuvfacture. [USEPA.
IDENTIFICATION OF ORGANIC CMPDS IN EFFLUENTS FROM INDUSTRIAL
SOURCES, (1975) EFA 560/3-75-002)

Manufacturing caprolactam, saccharin, medicines, and perfumes;
diluent and thinner In nitrocellulose lacgquers, sdhesive solvent
in plastic toys and model sirplanes, [VYERSCHUEREN. WDBK ENVIRON
DATA ORG CHEM 1983]

Fuel blending. [ITI. TOX & HAZARD INDUS CHEMN SAFETY MANUAL 1%82)
?olv?nt-nﬂg., for coatings, paints, lacquers and adhesives.

SRI
Chemical intermediate for benzene: for toluene diisocyanate via
dinitrotolvene; for benzolc acid and benzaldehyde; for benzyl
chloride and benzol chleride; for cresols, xylenes and vinyl
toluene; for toluene suvlfonic acids and derivatives: for
nitrotoluenes,; e.9.» trinitrotoluene;: for benzotrichloride and

¢hlorotolueness for para-tert-butyl baenzoic acid; denaturant;
and for biphenyl. {SRI)

HIDsH 1982 MATIONAL OCCUPATIONAL EXPOSURE SURVEY

SIC INDUSTRY

TOTAL ON TOTAL
CORE NAME

PAYROLL

2851 PAINTS AND ALLIED PRODUCTS 2,606 573 * 21.%9

1929

PERCENT
EXPOSED EXPOSED



Trichlorosthylens
(CAS HUMBER: 79-01-61

SYNONYHS

ChlorIlenIChlorylen/DensInfluat/Ethinyl trichloride/Ethylene
trlchloride/Threthylen/Threthylene /TRllTrichloran/TrIchlnrnn/
Trichlornothenc/i.1,2-TrIchloroathylene/Trielene/TrIelin/
Trieline/Trilen/Trimar / Acetylene ¢richloride

JRADE NAMES

Algylen: Ananenth; Trilenes Benzinol: Gernilygene; Narcogehn:
Fluate; Narkosoid; Tridene; Blacosolvi Cecolene; Westrosecl.

DEﬁEEIEIIDH_ﬂE_Sﬂlilﬁﬂﬂﬁ

Trichlorcethylene is a clear, colorless, volatile 1iquid having
a chloroform-like odor. It is heavler than water and is slightly
soluble in water.

BEALTH EFFECTS

Trichlerpethylene is 3 narcotic, an irritant of skin and mUCOUS
membranes, a liver and kidney toxin: and is belleved by NIOSH
and the EPA to be a potential human carcinogen. In acute
fnhalation exposures, raptd coma may ansue with eventual death
from hepstic or rensal fallure. An occasional sudden death
suUggests ventricular fibrillation. Sequelae, which may be more
common after Inhalation than after ingestion., include liver and
kidney lesions. reversible trigeminal Cor other nerve)
degeneration. and psychic disturbanceas. | G0SSELIN. CTCP 4TH ED
19761

Workers exposed at concentrations averaging sbout 10 ppm
complained of headache, dizziness and sleeplness. [ACGIH. TLVS.
4TH ED & SUPPL. 19801 -

Trichlorcathylene fs only mildly jrritating to the skin if.
allowed to evaporate. From contlinued use of the material in
contackt Wlth tha skin, daefatting can take placu. [PATTY. INDUS
HYG & TOX 3RD E D vOL2A,2B,2C 1981-62]

Fatal hepatic failure has been observed following tha use of
trichloroethylene as an anesthetic. This effect has occurred In
patlents with complicating conditions svch as malnutrition,
toxemias, burns: OF those who had recelvad transfusions.
[DAFALQUE RJ; CLIN PHARM THER 2t 665 (1961) AS CITED IN USEPAS
AMBIENT WATER QUALITY CRITERIA DOCUMENT: TRICHLORDETHYLENE
P.C-1T (1980) EPA-440/5/80-0071 :

A case 0f severe liver necrosls following & prolonged (4 172
hour) vse of trichlorocathylens as an anasthatic has been
reported. L[HERDMAN XN; BR MER J (3): £B9-690 (1965) AS CITED IN
HEALTH AND SAFETY EXECUTEVE MONOGRAPH! TRICHLOROETHYLENE #6 P.1%
(198271 Y :

Follouwing chronic and acute overexposure to trichloroethylene

1968

during operation of 8 dry cieaning unit, symptoms included
symmatrical pilateral VIIIth cranial narve deafness as uell as
cerebral cortlicsl dysrhythmia ond alterations in the
elaectroencephalogram. The patlent recovered after the exposure
stopped. [ TOMASINI M. SARTORELLI E; MED LAV 621 277-280 (1971}
AS CITED IN USEPAS HEALTH ASSESSMENT DOCUMENT® TRICHLORODETHYLENE
¢(DRAFT) P.5-2 (1983) EPA—GOO/B-BZ—QBGB]

Rats exposad to 37,000, 42,000, and 56,000 mgs/cu m of
trichloroethylene vapor for tuo hours exhlbited slevated
activities of serum glutamic pyruvic transaminaser glutenmic
oxaloacetic transaminase, and lsocltrate dehydrogenase.
Hepatotoxicity {indicated by the increased levels of these
hepatic enzymes in the sSerum) Was greatly enhanced by
pretreatment with Z-methylchloranthrene. ICARLSON 6P} RES COMM
CHEM PATHOL PHARMACOL 7t 637 (1974) AS CITED IN USEPA; AMBIENT
WATER QUALITY DOCUMENT: TRICHLORDETHYLENE P.C-1% (1980)
EPA-440/5/80-007)

Some experiments with test animals indicated that this substance
may be anticipated to be a carcinogen. carcinogenicity: NTP: no
IARC: no Z List: no 0SHA REG: no. Effects of overexposure!
inhalation of vapors wmay cause headache, nauses, vomiting,
dizzliness, drowsiness. irritation of respiratory tract, and 10ssS
of consciousnpess. Inhalation of vapors may cause pulmonary
adema. Contact with skin or eyes may caysa irritation. Prolonged
exposure may cause dernatitis. lngestion may cause nNausea,
yomiting, headaches.dizziness, gastrointestinal irritation,
central nervous systenm depression and hearing l0S8s. Chronic
effects of overexposure may include damage to kidneys. liver:
lungs, bleod, or central nervous system. Target organss
respirstory system, heart, liver, kidneys, central nervous
systam.

TOXICITY/EXPOSURE LIMITS

NFPA RATIKG - Flammability - 1 S1light
Health - 2 Moderate
Reactivity - 0 None

TOXICITY HAZARD RATING - Acute and chronic local: skin 3;
eya 3. 35 High: may cause death or

permanent injury after exposure to
small guantities. [SAX. DANGER
PROPS INDUS MATER 6TH ED, P. 28621,
19841
z. 3= Moderately toxic: probable
oral lethal dose thuman) 0.5-5
gm/kg betuean 1 ounce and 1 pint
(or 1 1b} for 70 kg persen (150
1bs). [GDSSELIN CTCP 5TH ED,
11-165, 19B4)

IMMEDIATELY DANGEROUS TO LIFE DR WEALTH - Nonei Potential huwman
carclinogen.

1969
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- e\

0SHA ﬁ PEL -

ADOPTED ACGIH/TLY -

50.000 ppm, “SENITE mg/mI;TWA
200.000 ppm, 1080.000° mg/m33STEL

50.000 ppm, 270.000 mg/m33TWA
200.000 ppm, 1020.000 mg m33STEL

NIOSH/REL - 25.000 ppm,

INDUSTRY USE DATA

Trichlorocathylene is used in degreasing, 'n dry cleaning; In
manufacturing organic chemicals and pharmacevticals. {MERCK
INDEX 9TH ED 1976

It is also used in gas purlification, as a solvent of sulfur and
phosphorus. [BROWNING. TOX & METAB IND US SOLV 1965])

It is also usad as a refrigerant and heat exchange liguid; a
diluent In paints and adhesives; in textile processing} and in
aarospace operatlions (flushing liquid oxygen). [HAWLEY.
CONDENSED CHEM DICTKRY 9TH ED 19771

FDA parmits vuse of trichloroethylens as a solvent in the
production of exampt color additives for food, drugs, and
cosmetics. [21 CFR 73.3)

It ¥s also vused as a chain terminator in production of polyvinyl
chloride, a swelling agent in disperse dyeling of polyesters, an
agent in ramoval of basting threads In textile processing, a
chemical Intermediate for 1,1,2,2-tetrachloroethyl sulfenyl
chloride, a solvent in adhesives and paint-stripping
formulations, a heat transfer medium-e.g9., in casa hardening of
metalis, a solvent base for metal phosphatizing systams, a
solvent in characterization tast for asphalt, an entrainer for
recovery of formic acid, and an extraction solvent-e.g., for
caffeine. [SRII

In vaterinary use, it is a disinfectant,

HERNNN mgs/mIiTWA

HIOSH 1982 NATIONAL QCCUPATIONAL EXPOSURE SURVEY

SIC INDUSTRY

TOTAL ON TOTAL PERCENT
CODE NAME PAYROLL EXPOSED EXPOSED
3648 LIGHTING EQUIPMENT, NEC 3é 16 44,44
2253 KNIT OUTERWEAR MILLS 7,386 2,886 39.07
3494 MISC. FABRICATED WIRE PRODUCTS 800 259 32.37
2891 ADHESIVES AND SEALANTS azz2 252 30.29
3622 INDUSTRIAL CONTROLS 4,083 877 21.48
3449 MISCELLANEOUS METAL WORK 89 18 20.22
3552 TEXTILE HMACHINERY 1,056 195 18.47
3832 OPTICAL INSTRUMENTS AND LENSES 209 31 14.83
3398 METAL HEAT TREATING 262 26 10.74
3661 TELEPHONE/TELEGRAPH APPARATUS 40,646 3,562 8.7é6
4583 AIRPORT TERMINAL SERVICES . 4,458 347 8.23
2295 COATED FABRICS: NOT RUBBERIZED . 480 37 7.74
- 3822 ENVIRONMENTAL CONTROLS 1,71t 126 7.36
3565 INDUSTRIAL PATTERNS ‘ 138 9 6.92

1970

3825
3872
3471
8411

NIOSH 1972 NATIONAL OCCUPATIONAL HAZARD SURVEY

INSTR. TO MEASURE ELECTRICITY
CATHODE RAY TY PICTURE TUBES
PLATING AND POLISHING
MUSEUMS AND ART GALLERIES

sIcC INDUSTRY

CDDE MNAME

7694 ARMATURE REWINDING SHOPS

7538 GENERAL AUTOMOBILE REPAIR SHO
5014 TIRES AND TURES

5252 FARM EQUIPMENT DEALERS

3576 SCALES AND BALANCES

5718 MISCELLANEOUS HOME FURNISHING
2645 DIE CUT PAPER AND BOARD

3555 PRINTING TRADES MACHINERY
2519 HOUSEHOLD FURNITURE, NEC

3585 REFRIGERATION MACHINERY

3811 ENGINEERING & SCIENTIFIC INST
2643 CURRENT~CARRYING WIRING DEVIC
6024 STATE BANKS, NOT FED. RES., N
3721 AIRCRAFT

3641 TELEPHOKE AND TELEGRAPH APPAR
2793 PHOTOENGRAVING

3629 ELECTRICAL INDUSTRIAL APPARAT
7391 RESEARCH & DEVELOPMENT LABORA
REBi6 INORGANIC PIGMENTS

3914 SILVERWARE AND PLATED WARE
3351 COPPER ROLLING AND DRAWING
2815 CYCLIC INTERMEDIATES AND CRUD
1961 SIGHTING AND FIRE CONRTROL EQU
3471 FLATING AND POLISHING

2454 SANITARY FOOD CONTAINERS

3497 METAL FDIL AND LEAF

3554 PAPER INDUSTRIES MACHINERY
2095 ROASTED COFFEE

6513 APARTMENT BUILDING QOPERATORS
3662 RADIO AND TV COMMUNICATION EQ
7699 REPAIR SERVICES, NEC

7949 AMUSEMENT AND RECREATION, NEC
3821 MECHANICAL MEASURING DEVICES
5081 COMMERCIAL -MACHINES AND EQUIP
37929 TRANSPORTATION EQUIPMENT, NEC
OSHA/EXPOSURE DATA

NONE

ENGINEERING CONTROLS

General ventilation;

1974

18,445
G.,212
1,512

304

TOTAL ON
PAYROLL

22
1é

1,836

792
722
1,281
50
718
1,572
797
7,952
851
556
2,670
822
418

1,228
280
100

20

TOTAL
EXPOSED

6.66
6.65
6.61
.58

PERCENT
EXPOSED

59.09
31.25
26.71
18.37
16.84
16.00
19.93
12.79
t2.50
12.41
11.14
t0.38
10.00
9.7¢
?.59
?.66
§.51
8.42
a.1%
7.76
7.30
6.87
6.82
6.5%
6.09
6.00
5.99
5.7%
5.77
5.55
5.4t
5.22
5.21
5.11
5.02

local exhaust ventilation: hood} enclosure




Ry mETHIL Bew ZsnE

Tr imethyl benzene
{CAS NUMBER: 25551-13~7)

e

SYNONYHS
Benzener tr1lathy1—IH¢thy1xylenolTrinethylbenzene
JIRADE NAMES

NONE

Trimethyl banzend js @a liquid. The thrae !somers of trimethyl
benzene--mesitylene (1:3:5-1, psauvdocuman C1,2,4-), and
henimallitene (1,2,3-)-— are present in petroleum and coal tar.
While both pseudocumen and hemimellitene are soluble in alcohol,
benzene, and ather, mesitylene is only miscible with these
golvents. All three jsomers are practlcally insoluble in uater.
[ACGIH, p. 608 1986 )

HEALTH EFFECTS

Harnful affects and synptons acsociated wlith trimethyl benzens
edposure include skin \rrltations thenical pneumonitls at the
site of contact when deposition of the liguid into the lungs
occurs}® nervousness: tension, anxiaty., asthmatic bronchitis: and
hypochronic anemia. Conjunctlvltis, headache, fatigue, navsed,
and narcosis are also reported. 1SITTIG, P. 897, 19851}

IQZIEIIILEKEQSHBE_LIHIIS

NFPA RATINE - Flammibillty - 2 MNoderata
Health = 0 None
Reactivity - 0 HNone

TOXICITY HAZARD RATING - Acute and chronic locals skin 33

sucous membranes 33 ayes 3. Acuta

and chronic systenic? ingestion 33
Inhalation 3} skin 3. 3= High: may
causae death or permanent injury
after exposure to small
quantities. [SAX. DANBGER PROPS
INDUS MATER 6TH ED, P. 2663, 19841}

IMMEDIATELY DANGEROUS 7O LIFE OR HEALTH - NONE
OSHA PEL - 25.000 ppw, 125.000 ng/m3;THA

ADOPTED ACCGIH/TLY - 25.000 ppe. 125.000 ng/m3 3 THA

1988

N10SH/REL ~ HONE

NONE

B1ﬂ§ﬂ_12ﬁZ_ﬂAI1QﬂAL_nnEHEAIIQEALJBHEENBE_SHEIEI

NONE

HONE
QSHA/EXPOSURE DATA
NONE

General ventilation} local axhaust veptilations hood} enclosure
of process OF vorker.

EEB§nHAL_EBQIEEIIIE_EQQIEHEHI

Wear chemical goggles, rubber gloves. Use chemical cartridge
resplrator. [SITTIG, P. B98: 1985}

STORAGE

Store in a cool. drys uell—ventilated. flauwmable 1iguids storage
area. ’

1989
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Vinyl chlorlde
(CAS NUMBER: 75-01-4)

S p————

SYNONYNS

Chlorcethylene/ChloroethanesMonochloroethyliene/Ethylans
monochloridesMonochloroethane/Vinyl C monomer/Vinyl chloride
monomar/V¥CM

JRADE MAMES

Trovidur.
DESCRIPTION OF SUBSTANCE

Vinyl chloride Is o colorless, highly flammable gas with an
sthereal odor. [ACGIH, $1986]}

HEALTH EFFECTS

Vinyl chlerida is reacognized as a husan carcinogen by NIOSH,
0SHA, IARC, NTP, and the ACGIH. Mice, rats, and guvinea plgs
exposed to 20, 30, or 40 percant vinyl chloride (voluma in air)
died, and post-mortem examination revesled pulmonary hyperemis
and engorgement. Male and fewmale rats exposed for 7 hours dally
to concantrations of 500 ppm for 4.5 months showed micro
pathological changes in the llver and kidney. In humans.,
exposura to vinyl chloride cavses narcosis, incoordination,
weakness, hapatomegoly, pallor or cyanosis of the extremitles,
and bleeding of the gastro-intestinal tract, as uell as hepatic
angliosarcomas and othar cancers.

JOXICITY/EXPOSURE LIMITS

NFPA RATING - Flammability - 4 Extreme
. Health = 2 Moderate
Reactivity - 1 Hoderate

TOXICITY HAZARD RATING - Acute and chronlc local: skin 3}
mucous membranas 3} eyes 3. Acute
and chronlc systamict Ingestion 3}
Iinhalation 3; skin 3. 3 = High:
may cause death or psrmanent
Injury after exposure to small
quantities. [S5AX. DARGER PROPS
INDUS MATER &TH ED 19841

IMMEDIATELY DANBEROUS.TD LIFE OR HEALTH - NONE - (Carclinogaen)

? du:iﬁ: - 1 ppms g :“i’gﬁﬁsq%ﬁ"v
o 5 ppa, Celling - 15 minutes Sae 1910.1017

2044

ADOPTED ACGIH-TLY - 5 ppm, 10 mg/m3;THWA
NIOSH/REL - Lowest detaectable limit
INDUSTRY USE DATA ‘

¥inyl chiloride Is used as 3 rau material for the manufacture of

polyvinyl chloride resins and in the organic synthesis of other
chemicals. . .

RIDSH 1982 BATIONAL QCCUPATIONAL EXPOSURE SURVEY

NONE

MIOSH 1972 NATIONAL OCCUPATIONAL MAZARD SURVEY. _

NONE

OSHA/EXPDSURE DATA

EXPOSURE ACGIH NIDSH UNITS # OF ABOVE TLYV ABOYE NIOSH

TYPE TLY REL SAMP [ % E %
THA 5.0000 ppm 91 91 100.00 *XM%  HNH*
TOTAL X Pt 100.00 eexXd XNNH
ENGINEERING CONTROLS

Use engineering controls such as isolation or process enclosure
to pravent worker exposure. .

PERSONAL PROTECTIYE EQUIPMENT

Respiratory protection should be as follows: At any detectable
concentration: any self~contained breathing apparatus with full
faceplioece and operated in 2 pressure-demand or other positive
pressure mode, any supplied-air respirateor with a full facepiece
and operated in pressure-demand or other positive pressure mode
in combination with an auxiliary self-contained breathing
spparatus operated In pressura-demand or other positive pressure
mode. Escapet any atr-purifying full faceplece respirator (gas
mask) with a ¢chin-styla or front- or back- mounted canister
providing protection agalnst the compound of concern, any
appropriate ‘escape-type self-contained breathing apparatus.

STORAGE

Protect against physical damage. Qutside or detached storage Is
prefaerrable. Inside storage shovld be in a cool,
well-ventilated, non-combuystible creation, asay from all
possible sources of lgnltion. Separate from oxld!zing materials.

2047



used a5 an absorbent for nitroglycerin In dynsmite manufacturs
and as » filler in plastics, iinoleum, snd paperboard. [SITTIG:
F. 930, 19851

HIDSH 19232 NATIONAL DCCUPATIONAL EXPOSURE SURVEY
NONE

MIOSH 1972 MATIONAL OCCUPATIONAL HAZARD SURVEY
sicC INDUSTRY

TOTAL ON TATAL PERCENT

CODE NAME PAYROLL EXPOSED EXPOSED
£553 CEMETERY SUBDIVIDERS AND DEVE 20 17 85.00
1751 CARPENTERING 441 46  10.43
2421 SAWHILLS AND PLANING MILLS, 6 764 41 5.5
OSHA/EXPOSURE DATA

NONE

ENGINEERING CONTROLS

Genaral ventliation; local exhaust vantilation; hood; aenclosure
of process or worker. Whare thils materlal is handled or used,
provide adequate explosion-proof ventilation to meet TLV
raquiremants. When dusting is excessive, precautions should be
taken to avoid generation of explosive levals of wood dust In
the alr. THSDS]

Clean up sreas where Wood dust settles to avold excessive
sccumulation of this combustible material.

PEERSONAL PROTECTIVE EQUIPMENT

The vse of clean body-covering work clothing IS recommended to
reduce sxposura of skin to wood dust. Use chemical goggles to
protect tha eyes. Follow good housekeeping practices.

STORAGE

NONE

2076

Xylene (0~, ®~, and p- lsomers)
(CAS NUMBER: 1330-20-7)

X VL Ent

SYNONYHS

DimethylbenzenesXylol/Ksylan (Pellish)/Methyl toluenesXiloll
{Italian)/Xylenen {(ODutchl)/Xylole {(Germanl

JIEADE _MNAWES
Violet 3; Dilan.
DESCRIPTION QF SUBSTANCE

Xylena is a ¢clear, colorless liquid with a characteristic
aromatlic hydrocarbon odor. Commercial xylene is a3 mixture of
three I[somers, ortho, meta, and para, with the meta form usvally
the principal component. Six to 15 percent of ethyl benzene may
also be present. Pure Xylene 1S a solid below 12.78 degrees C.
Xylene is insoluble in water but miscible with absolute alcohol,
ether., and organic solvents. [ACGIH, P. &£37, 19861

HEALTH EFFECTS

Xylene vapor Is an irritant of the eyes, mucous membranes, and
skins at hligh concantrations it causes narcosis. Tha ligquid is a
skin irrltant and cavuses arythems, dryness, and defatting;
prolonged contact may cause the formation of vesicles. [PROCTOR
& HUGHES, P, 50%, 19761

Coal-based solvents (e.g9., Xylene) have been suggested to be
possible potent lymphocytic leuvkemogens based on a limited study
of the rubber Industry. [FISHBEIN L3 SCI TOTAL ENVIRON 43 (1-2):
165-83 (1985) 1 .

In workers exposed to organic solvents (Me2CD, CéHé, PhMe,
EtO0Ac, BuOAc, xylene, gascline, and turpentine), the incidence
of chronlec bronchitis was highar, and the voluma of expiratory
afr was louwer, than in normal control subjects. The Incidence in
swokers was higher than In nonsmokers of both groups. Smoking
Iincreases risk of chronic bronchitis in organic solvent-exposed
subjects. [SYKUT E; PRZEGL LEK 38 (4)1 399-402 (1981)]

All of six voluntaars were able to detect odor of mixed xylenes
at concentration of 60 mg/m3. Four could detect & mg/m3, but
none couvld detect 0.6 mg/w3, In a 15 minvte exposure perlod, the
only copmon slgn of discomfort at 2,000 mg/m3 (440 ppm) was eys
irritation. Some olfsctory fatigue occurred with recovery In 1D
minutes. [HAYES. PESTICIDES STUDIED IN MAN $9%82]

Symptomatology: acute ingestion or Inhalation 1. Ingestion
cavses burning sensation In mouth and stomach, as well as
nausea, vomiting, and salivatlon. Hematemesis may occur. 2.
Substernal pain, cough and hoarsenaess are describad. 3.
Aspiration into the tracheobronchial tree, aithar during
ingestion or subsequant to vomiting or eructatlons, Is likely to
produce o severe hemorrhagic pneuvmonitis. 4, In vapor exposuras.

2077




a transient euphoria is somaetimes observed. 5. Headache.,
giddiness, vartigo, ataxia and tinnitus, 6. Confusion,
stupefaction and coma. 7. Often associated with this coma are
tremors, motor restlessness, hypertonus and hyperactive
reflaxes, byt frank conpvulsions rarely occur except in
assoclatlon with terminal asphyxia. B. Death from respiratory
Ffailure or from sudden vantrlcular Ffibrillatlon. 9. Contact wlith
liquld may cause srythama and even blisters if the contact Is
prolonged. Hemorrhagic inflammatory lesions developing on mucous
membranas are most prominent symptoms follewing contact uWith
1iquid. [BOSSELIN. CTCP 5TH ED. 1964]

Three palnters working In the confined spaca of a ship"s Ffuel
tank Were overcoma by ®ylene vapor, with estimated concentratlon
of 10,000 ppm, from the paint they were using. They were not
found until 18.5 hours after they entered the tank. Ona died
shortly after discovery and at avtopsy showad pulmonary edema
and intra-aveolar hamorrhage. The other two recovered complately
In about two days. They both had temporary hepatic impatrment
(inferrad from elevated Serum transaminase levels) and 1 had
evidance of temporary renal impalrment (increased blood urea and
reduced andogenous creatinine clearance). [MORLEY R ET AL} BR
MED J 3t 4642-43 (19702 AS CITED IN NIDSH; CRITERIA DOCUMENT:
XYLENE P.46 (1975) DHEW PUB. HIOSH 75-1681}

Cantral nervous systam defects ware more common In children of
mothers exposed to organic solvents and dusts during pregnancy.
Hydroancephaly occurred in children whose mothars had been
exposed to the solvents toluene, xylene, and white spirit doring
manufacture of rubber products, [HOLMBERG PC, NURMINEN M; AM J
OF INDUST MED 13 1467 (1%80)!

Women ara liable to suffer from manstruval disorders
{mencrrhagla, metrorrhagia). It has been reported that fomale
workers exposed to xylaene in concentrations which perlodically
axceeded the exposure limits uwere also affected by pathologlical
pragnancy conditlons (toxicosis, danger of miscarriage,
hemorrhage during child birth) and Infartility. [ENCYC OCCUPAT
HEALTH & SAFETY 19%83] N

Mixed xylenes at axposures of one to four times TLY (thresheld
1imit value) levels uwere used. Subjective reports of irritation,
as uwell as polygraph records of eyeblink and respiration rate.,
waere recorded during 30 minute exposuraes. Psychomotor tests were
administered basfora, during, and after exposure. Both a higher
incidence of aye lerlitation and rate of eyeblink were reported
by axposed subjects compared to controls, but the effects were
miid, There were no significant differences In respiration rates
or in tests of psychomotor function. [HASTINGS GP ET AL; HUMAN
SENSORY RESPONSE TO SELECTED PETROLEUM HYDROCARBONS. ADY HOD
ENVIROM TOX 61 255-270 {1984)]

JOXICITY/EXPOSURE LIMITS

NFEPA RATING - Flawmablillty - 2 Severe

Haalth - 2 Moderate
Reactivity - 0 HNona

2078

TOXICITY HAZARD RATING - Acute and chronric local: skin
3~2-1% mucous manmbranes 3-2-1;
eyes 3-2-1. Acute and chronic
systemic: ingestion 3-2-1}
inhalation 3-2-1; skin 3-2-%1. 3=
Kigh: may causa death or permanent
Injury after exposure to small
quantities. 2= Moderate: may
{nvelve both irraversible and
reversiblae changes not severe
enough to causa death or permanent
injury. 1= Slight: causes readily
raversible changes which disappear
after and of exposure. [SAX.
DANGER PROPS INDUS MATER &TH ED
1984, P. 2739-2740)

4., & = Vary toxic: probable oral
lethal dose C(human) 50-500 mg/kg;
betueen 1 teaspoon and 1 ounce for
a 70 kg parson (150 1lbs).
[GOSSELIN. CTCP S5TH ED 1984, P.
11-154}

IMMEDIATELY DANGEROUS TO LIFE OR HEALTH - 1000 ppm [NIOSH POCKET
GUIDE TO CHEMICAL
HAZARDS, SEP 1985]

OSHA PEL - 10¢.000 ppm, 435.000 mg/m3;THA

e 150.000 ppm, §55.000 mg/m3;STEL

ADOPTED ACGIH/TLY - 100,000 ppm, 435.000 mg/m3iTWA
150.000 ppm, &55.000 mgs/m33STEL

NIOSH/REL - 100.000 ppm, 434,000 ng/m3;THA
200.000 ppm. 848.000 mg/m3;Ceiling — 10 minute

IBDUSTRY USE DATA

Xylena is a rau materlal for production of benzoic acidi as so
other organics; sterlllzlvent; manufacture dyes and other
organics; sterlliz and their dimethyl estering catgut;
production of phthalic anhydride, isephthalic and terphthalic
acids and their dimethyl esters used !n manufacture of polyester
fiberss with Canada balgsam a5 oil-immerslion in microscopy:
claa?ing agent In microscope technique. [MERCK INDEX. 10 TH €D
1983

In aviatlon gesol!ne; protective coatingss synthasis of organlc
chemicals. THAWLEY. CONDENSED CHEM DICTNRY 10TH ED 1981]
Solvent-e.g.r for palnts, coatings, adhesives and ruvbber. [SRI]
Back-blended into gasoline. [(SRI]

Unrecovaerad component of gasoline. [SRI]

Used In manufacture of quartz crystal osclllators, hydrogan
peroxlde, parfumes, Insact repellants, epoxy resins,
pharaaceuticals, and In the leather industry. [SITTIG. HANDBOOK
TOXIC HAZARD CHEM & CARCINOG 2 ED 851
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[Code of Federal Regulations]

[Title 29, Volume 6, Parts 1910.1000 to End]

{Revised as of July 1, 1959]

From the U.3. Government Printing Office via GPO Access
[CITE: 29CFR1910.1000]

[Page 7-15]
TITLE 2%--LABOR
PART 1910--OCCUPATIONAL SAFETY AND HEALTH STANDARDS (Continued)--Table of Contents
Subpart Z--Toxic and Hazardous Substances
Sec., 1910.1000 Air contaminants.

Authority: Sections 4, 6, and 8 of the Occupational Safety and
Health Act of 1970 (2% U.S.C. 653, 655, 657); Secretary of Labor's Order
No. 12-71 (36 FR 8754), B-76 (41 FR 25059}, 9-83 (48 FR 35736), or 6-9¢6
{62 FR 111), as applicable; and 29 CFR part 19%11.

All of subpart Z issued under sec. 6(b) of the QOccupational Safety
and Health Act, except those substances that have exposure limits listed
in Tables Z-1, %-2, and Z-3 of 29 CFR 1910.1800. The latter were issued
under sec. 6{a) (29 U.8.C. 655(a)).

Section 1910.1000, Tables 2-1, Z-2 and 2-3 also issued under 5
U.3.C. 553, Section 1910.1000 Tables Z-1, 2Z-2, and Z-3 not issued under
29 CFR part 1911 except for the arsenic [(organic compounds), benzene,
and cotton dust listings.

Section 1910.1001 alsc issued under section 107 of the Contract Work
Hours and Safety Standards Act {40 U.5.C. 333) and 5 U.5.C. 553.

Section 1910.1002 not issued under 29 U.5.C. 655 or 29 CFR part
1%11; also issued under 5 U.S5.C. 553.

Sections 1910.1018, 19%10.1029 and 1910.1200 are also issued under 29
U.s5.C. 653.

Source: 39 FR 23502, June 27, 1974, unless otherwise noted.
Redesignated at 40 FR 23072, May 28, 1975.

An employee's exposure to any substance listed in Tables Z-1, 2Z-2,
or %Z-3 of this section shall be limited in accordance with the
requirements of the following paragraphs of this section.

(a}) Table %Z-1--(1) Substances with limits preceded by ""C''--Ceiling
Values. An employee's exposure to any substance in Table Z-1, the
exposure limit of which is preceded by a ~'C'', shall at no time exceed
the exposure limit given for that substance. If instantaneous monitoring
is not feasible, then the ceiling shall be assessed as a 15-minute time
weighted average exposure which shall not be exceeded at any time during
the working day.

(2) Other substances--8-hour Time Weighted Averages. An employee's
exposure to any substance in Table Z-1, the exposure limit of which is
not preceded by a ~"C'', shall not exceed the 8-hour Time Weighted
Average given for that substance in any 8-hour work shift of a 40-hour
work week.

(b} Table 2-2. An employee's exposure to any substance listed in
Table %-2 shall not exceed the exposure limits specified as follows:

{1} 8-hour time weighted averages. An employee's exposure to any
substance listed in Table Z-2, in any 8-hour work shift of a 40-hour
work week, shall not exceed the 8-hour time weighted average limit given
for that substance in Table 2-2.

[[Page 8]]

9/22/99 6:32 PM




WAIS Document Retrieval hitp://frwebgate. access gpo.govicgi-bin/g. ART=1910&SECTION=1000& YEAR=1999&T YPE-TEXT

{2) Acceptable ceiling concentrations. An employee's exposure to a
substance listed in Table 2-2 shall not exceed at any time during an 8-
hour shift the acceptable ceiling concentration limit given for the
substance in the table, except for a time period, and up to a
concentration not exceeding the maximum duration and concentration
allowed in the column under °“acceptable maximum peak above the
acceptable ceiling concentration for an 8-hour shift.'!

(3) Example. During an B-hour work shift, an employee may be exposed
to a concentration of Substance A (with a 10 ppm TWA, 25 ppm ceiling and
50 ppm peak) above 25 ppm (but never above 50 ppm) only for a maximum
period of 10 minutes. Such exposure must be compensated by exposures to
concentrations less than 10 ppm so that the cumulative exposure for the
entire 8-hour work shift does not exceed a weighted average of 10 ppm.

(c) Table Z-3. An employee's exposure to any substance listed in
Table Z-3, in any B-hour work shift of a 40-hour work week, shall not
exceed the B8-hour time weighted average limit given for that substance
in the table.

{d} Computation formulae. The computation formula which shall apply
to employee exposure to more than one substance for which 8-hour time
weighted averages are listed in subpart Z of 29 CFR part 1910 in order
to determine whether an employee is exposed over the regulatory limit is
as follows:

{1} {i) The cumulative exposure for an 8-hour work shift shall be
computed as follows:

E = (C<INF»a</INF> T<INFra</INF>+C<INF>b</INF> T<INF>b</INF>+.
.C<INF>n</INF> T<INF>n</INF>)<divide>§

Where:
E is the equivalent exposure for the working shift.
C is the concentration during any period of time T where the

concentration remains constant.
T is the duration in hours of the exposure at the concentration C.

The value of E shall not exceed the 8-hour time weighted average
specified in subpart 2 of 29 CFR part 1910 for the substance involved.

{ii) Te illustrate the formula prescribed in paragraph (d){1) (i} of
this section, assume that Substance A has an 8-hour time weighted
average limit of 100 ppm noted in Table Z-1. Assume that an employee is
subject to the following exposure:

Two hours exposure at 150 ppm
Two hours exposure at 75 ppm
Four hours exposure at 50 ppm

Substituting this information in the formula, we have

(2 ® 15042 x 75+4 3 50}<divide>8=81.25 ppm

Since 81.25 ppm is less than 100 ppm, the 8-hour time weighted
average limit, the exposure is acceptable.

(2) {i) In case of a mixture of air contaminants an employer shall
compute the equivalent exposure as follows:

E<INF»m</ INF>= (C<INF>1</ INF><divide>L<INF>1</INF>+C<INF>2</INF><divide>L<INF>2</INF>
Y+, . . {C<INF>»n</INF><divide>IL<INF>n</INF>)

Where:
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E<INF>m</INF> is the equivalent exposure for the mixture.

C is the concentration of a particular contaminant.

L is the exposure limit for that substance specified in subpart Z of 29
CFR part 1810,

The value of E<INF>m</INF> shall not exceed unity (1}.

{ii) To illustrate the formila prescribed in paragraph (d){(2) (i) of
this section, consider the fellowing exposures:

Actual
concentration
Substance of B8-hour g8-hour TWA
exposure PEL {ppm)
{ppm)}
= Cestesenerreaen craareaan 5040 1,000
Cavnmsnmacasnmmnansssasasesacstanscaasasnsss - 45 200
Deteerasnnsnanacnacencanaencansnnnenan P a e 40 200

Substituting in the formula, we have:

E<INF>m</INF>=500<divide>1, 000+45<divide>200+40<divide>200
E<INF>m</INF>=0.500+0.225+0.200
E<INF>m</INF>=0.925

Since E<INF>m</INF> is less than unity (1), the exposure combination is
within acceptable limits.

{e}) To achieve compliance with paragraphs (a) through (d) of this
section, administrative or engineering controls must first be determined
and implemented whenever feasible. When such controls are not feasible
to achieve full compliance, protective equipment or any other protective
measures shall be used to keep the exposure of employees to air
contaminants within the limits prescribed in this section. Any equipment
and/or technical measures used for this purpose must be approved for
each particular use by a competent industrial hygienist or other
technically gualified person. Whenever respirators

[[Page 9]]

are used, their use shall comply with 1910.134,

{f) Effective dates. The exposure limits specified have been in
effect with the method of compliance specified in paragraph (e) of this
section since May 29, 1971.

Table Z-1--Limits for Air Contaminants

mg/m\3\ (b

Substance CAS No. {c) ppm {a) \1\ AR AN
Acetaldehyde. . iviiiivivnsinersoncsssnsnnas 75-07-0 200 360
Acetic acid...voiinrnianas et eascarasaaas 64~-19-7 10 25
Acetic anhydride....... v . 108-24-7 5 20
T o+ 1 1= 67-64-1 1000 2400
Acetonitrile....... L e et emaianreraenamnnnnn 75-05-8 40 70
2-Acetylaminofluorine; see 1910.1014...... 53-96-3 :
Acetylene dichleride; see 1,2~

Dichloroethylene.

Acetvlene tetrabromide............. . 79-27-6 1 14
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Acrelein......euue. Heetesarerr st ren 107-02-8 0.1 0.25
Actylamide. .. ... iiiiiieinieasarana feasan T9-06-1 +.iiveseannnn 0.3
Acrylonitrile; see 1910.1045. . ......c0uvu 107-13~1
AlAriN.ee iseroasorrecscasnannsncesnssns Ve 309-00-2 ....... vaean 0.25
Atlvl alcohel. Cediressesar e 107-18-6 2 5
Allyl chlorlde....... .................... 107-05-1 1 3
Allyl glycidyl ether (AGE) ................ 106-92-3 {CY10 {C)45
A1yl propyl disulfide........... . 2179-59~1 2 12
alpha—Alumina............................. 1344-28-1

Total dust...veieareasns e arsasaeaemen  auseaaaa creas 15

Respirable fraction............. seesas  iieaaaan caee 5
Aluminum, metal {(as Al)savrerasssnrnoans P 7429-90-5

Total AUSt. . .evrerrarrcaresnonroaressrs feeee e 15

Respirable fraction.....cvvieenrnrnesns crerrenanans 5
4-Aminodiphenyl; see 1910.101%1....v00000ts 92-67-1
2-Aminocethanol; see Ethanolamine.
2~Amincpyridine........a.. s s arera st 504-29-0 0.5 2
AMMONIE. i vttt st vearsnsssassasenssnnnns PR T664~-41-7 50 35
Ammonium sulfamate.......... canean. Cehes e 7773-06-0

Total dust.....cieeerennessennes feaaea crrnarar e 15

Respirable fraction......oeevevvrnanan bearmeamaans 5
N-Amyl acetate...iverearnnrnsrssnnnssansas 628-63-7 100 525
sec-Amyl acetate... ivvivarearsarsrrsarsna 626-36-0 125 650
Aniline and homologs.....cocveinnrenns RPN 62-53-3 8 19
Anisidine (o-, p-isomers)...... B r e - 29191-52-4 ... ia0r0cras 0.5
Antimony and compounds {as Sb)l............ T440-36-0 +arvecnaenns 0.5
ANTU (alpha Naphthylthiourea)............. B6-88-4 ......-0000s 0.3
Arsenic, inorganic compounds (as As); see 7440-38-2

1910.1018.

Arsenic, organic compeunds {(as As)........ 7440-38-2 ...... e 0.5
Arsine...vieecsieanaanns s tsea st s e sanen . T784~42-1 0.05 0.2
Asbestos; see 1910 1001 ieernonneanonnnan {\NdN)
Azinphos-methyl..cuserervrinassresnasansnns 86-50-0 ..eevvacnan- 0.2
Barium, soluble compounds (as Ba).....vcsas 7440~39-3 ....iennennn 0.5
Barium sulfate....cveiraars siarsaans eraeas T727-43-7

Total dust...iciriiieirniennnaas casesss  assas Ceae e 15

Respirable fractlom....iievvearraneses crsareasesen 5
Benomyl. s eivrnrnancaresnnonnansa trsesenna 17804-35-2

Total dust, . it rterrenssernenss Creraeannaa 15

Respirable fraction.eisesncrvesnseneene P hesamenna .- 5
Benzene; see 1910.1028, ... vriinsrnnrnnnra T1-43-2

See Table Z-2 for the limits

applicable in the operations or
sectors excluded in 1910.1028 <SUP>d</SUP>
Benzidine; see 1910.1010....ccuuensennanas 92-87-5
p—Benzoquinone; see Quinone.
Benzo(a)pyrene; see Coal tar pitch
volatiles..

Benzoyl peroxide. ..o oervereansarsaneasnas 94-36-0 .. rasnecnns 5
Benzyl chloride...voiviivesconnanesacansan 100-44-7 1 5
Beryllium and beryllium compounds (as Be). 7440-41-7 {(\2\}
Biphenyl; see Diphenyl.
Bismuth telluride, Undoped. .vvearersooreos 1304~-82-1

Total dust.s s v vreinnsensanrarrsasen cri e e 15

Respirable fraction.i.isesrontenronrsan cerseas e 5
Boron oxide.......... seseanne e ameereannea 1303-8B6-2

Total dust.. et iireerenrrnsncasornsas st eaa e 15
Boron triflucride...cvriesnrvasonsossonnann 7637~07-2 (] {C)3
Bromine. e vannssasarsarssnssarsnsasssnenns 7726-95-6 0.1 0.7
BromoLO M. s v erreanarsecanoncosnsssonnons 75-25-2 0.5 5
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Butadiene (1,3-Butadiene}; See 29 CFR
1910.105); 2% CFR 1910.19(1).

Butanethiol; see Butyl mercaptan.
2-Butanone {Methvl ethyl ketone).....vsvs
Z2-Butoxyethanol.. . .ieveeiveieranrasnroanss
n-Butyl-acetate... vvisrerrrsarsisnnsnanes
sec—Butyl acetate....cerre..
tert-Butyl acetate.......
n-Butyl alcohol.....ccveanaaneas
sec-Butyl alcohol.....cciieriiniveniennnnnan
tert-Butyl alcohol....cciveerinrrorcnnesnnns
Butylamine. s covvesooreearorsostsanesesnnos
tert-Butyl chromate

LR I B I L I R )
“ P A% e s s a2 s e

LR A N )

n-Butyl glycidyl ether (BGE)...... s aaran
Butyl mercaptan....oiceienceaioarassncsona
p~tert-Butyltoluene.............. bedeeanan
Cadmium (as Cd); see 1910.1027...c0svvrvss
Caleium carbonate........ tesereirasaesanan

Total dust..icvieencannen rearaas wasaas

Respirable fraction...........c 00
Calecium hydroxide.....coiviavenveavanis Ve

Total dust .. vereasvnaserssrrsassssens
Respirable fraction....vivevesvvoncnss
Calcium oxXide.cvivenvvnsntrnarosnrsasssrners
Calcium silicate.isriiecesnrencancens carans
Total dust. ..o virraresnnsens Cr e
Respirable fraction....cevve..
Calcium sulfake. vt rnersersansasssnnsane
Total dust.ievivenvranvas
Respirable fraction..ceeivereenoaneans
Camphor, synthetic.....vuiveeiirinanarenns
Carbaryl (Sevin)...veveeecvanrrnanrsrinnaas
Carbon blacKk. .o v ivrvearornssnssnas Prsreene
Carbon diogide. .t eirortivarerssanesnesns
Carbon disulfide..ivevevrvereraracoans
Carbon MOoNoXide. cvairetrortnsrersasserenens
Carbon tetrachloride. ..., o ierrarnornoesns
Cellulcose.ivaaeass vessaasaa s e nean .
Total dust, . ceiaaas
Respirable fraction..
Chlordane. v v e ivrararasrrssnsnsressnsnsnsseas
Chlorinated camphene. ... . v ravvearsrennss

[ IR I N Y

LI I B R R RN Y

L N A I N NN R NN R Y Y

L I I R A A A A

Chlorinated diphenyl oxide............. e
Chlorine.....civeeeennanena teerearcareaun .
Chlorine dioxide.......... srmeresaan e
Chlorine trifluoride....... Ceerrraerinae
Chlorocacetaldehyde........ sereresa et erran
a-Chlorocacetophenone (Phenacyl chloride)..
Chlorocbenzene......oceuevrenees chrerierana

o-Chlorcbenzylidene malononitrile.,,......
Chlorcbromomethane, c..veivernrrocnreansans
2-Chloro—-1,3-butadiene; see beta-
Chloroprene.

Chlorodiphenyl (42% Chlorine)
Chlorodiphenyl (54% Chlorine)
1-Chloro-2,3-epoxypropane; see
Epichlorchydrin.
2-Chloroethanol; see Ethylene

{(PCB) .. vun..
(PCB) evvunns

(as CrO<INF>3</INF>)...

106-99-0

78-93-3
111-76-2
123-86-4
105-46-4
540-88-5

71-36-3

78-92-2

75-65-0
109-73-9

2426-08-6
109-79-5
98-51-1
7440-43-9
1317-65-3

1305-62-0

1305-78-8
1344-95-2

7778-18~-9

76-22-2
63-25-2
1333-86-4
124-38-9
75-15-0
630-08-0
56-23-5
9004-34-6

57-74-9
8001-35-2
55720-99-5
7782-50-5
10049-04-4
7790-91-2
107-20-0
532-27-4
108-90-7
2698-41-1
74-97-5

53469-21-9
11097-69-1

1 ppm/5 ppm

STEL

200
50
150
200
200
100
150
100
{C)5

1188-85-1

50
10
10
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Mercury ({(Z37.8-1971)........... e reraeiaaaaan 1 mg/10m<SUP>3</SUP> ..o auunn
Methyl chloride (237.18-1969).. 100 ppm........-.. 200 ppM..cvessess» 300 ppm....
Methylene Chloride: See Sec.
191%.52..
Organo (alkyl) mercury (237.30- 0.0l mg/m<SUP>3</SUP>........ 0.04 mg/m<SUP>3</SUP
1969} .
Styrene (Z37.15-196%9)........., 100 ppM...+evces.- 200 ppm..... evesee 600 ppm....
Tetrachlorcethylene (237.22- 100 ppMecneseeasr- 200 ppM...eceansa.. 300 ppm....
1967} .
Toluene (237.12-1967).......... 200 ppm.....vveuss 300 ppm..... Eeaean 500 ppm....
Trichloroethylene (237.19-1967) 100 ppm.cecavsases 200 pPmM.....cooans 300 ppm....

<SUP>a</SUP> This standard applies to the industry segments exempt from the 1 ppm 8-
standard at 1910.1028.

<SUP>b</SUP> This standard applies to any operations or sectors for which the Cadmiu
otherwise not in effect.

Table Z-3--Mineral Dusts

Substance mppcf <SUP>a</3UP> mg/mY 3\
Silica: .
Crystalline
250 <SUP>b</SUB> 10 mg/m\3\
<3UP>e</SUP>
Quartz (Respirable).iiiieriserreiraanenne ee | mmmemem—m—— e e
$8i0<INF>2</INF>+5 % SiO<INF>2
30 mg/m\3\
guartz (Total DUSL) . i ivarvaase Csea s s reaserarane | mmm———————-

% BiD<INF>2</INF> + 2

Cristobalite: Use \1/2\ the value calculated
from the count or mass formulae for quartz

Tridymite: Use \1/2\ the value calculated
from the formulae for guartz

80 mg/m\3\
Amcrphous, including natural diatomaceous 20 --m————-
earth..... Ceeieraemen s b e cmer e ey 2Si0<INF>2</INF>
Silicates {less than 1% crystalline silica):
MiCA.ainaseoeranns fre it rar s ettt 20
Scapstone..... P atearesiretseteeavaureanany 20
Talc {not containing asbestos).vsvveiosnsans 20 <SUP>c</SUP>
Talc {containing asbestos) Use ashestos
limit....... et erara st eet et et aneanenn
Tremolite, ashestiform (see 29 CFR
1910.1001)....... heasatter sttt eanarnernann
Portland cement. .ocvsrnnitssasorosaraanearsas 50
Graphite (Natural).....vevivsnsarsssarsnnansens 15
Coal Dust:
Respirable fraction less than 5% SiO<INF>Z2</INF>...00ves  ssonnnaraas 2.4 mg/

m\ 3\ <SUP>e</SUE>
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