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_____________________________________________________________________________ 

UNITED STATES DEPARTMENT OF AGRICULTURE 
FOOD SAFETY AND INSPECTION SERVICE 

WASHINGTON, DC 

CHANGE TRANSMITTAL SHEET 

DIRECTIVE 

REVISION 

AMENDMENT 

OTHER 

FSIS DIRECTIVE 
AIR CONTAMINANTS SAFETY AWARENESS PROGRAM 4791.8 6/19/96 

I. BACKGROUND 

A new issuance, FSIS Directive 4791.8, Air Contaminants Safety Awareness Program, has 
been developed.  This directive issues guidelines for developing and managing an air 
contaminants safety awareness program.  Exposure limits for air contaminants are found in 
29 CFR 1910.1000, Air Contaminants.  A copy of this CFR section is distributed with FSIS 
Directive 4791.8 for referencing convenience. 

II. CANCELLATION 

Cancel this transmittal sheet when the directive is filed and the copy of 29 CFR 1910.1000 
is received to use as needed.  For recordkeeping purposes, users may retain or destroy this 
transmittal sheet. 

Enclosure 
29 CFR 1910.1000, Air Contaminants 

DISTRIBUTION: OPI: 
All Inspection Offices; All Inspectors; IO -Resource Management 
Plant Management; PRD; Union Officials Staff 



  
  

 
 

 

  

 

 

 

 

 
    

 
  

 
  

 
 

  
 

  
 

    
  

 
  

 
   
                                             

  
    
   
   

    
   

   
    

   
  
 

    
  
    
    
    
    
    
   
   
    
    
    

 
   

 
  

      
  

___________________________________________________________________________________ 

UNITED STATES DEPARTMENT OF AGRICULTURE 
FOOD SAFETY AND INSPECTION SERVICE 

W ASHINGTON,  DC 

FSIS  DIRECTIVE 4791.8 6/19/96 

AIR CONTAMINANTS SAFETY AWARENESS PROGRAM 

I. PURPOSE 

This directive contains general provisions and guidelines to develop and manage an air 
contaminants safety awareness program. 

II. (RESERVED) 

III. REASON FOR ISSUANCE 

This directive establishes a program to monitor, detect, and report FSIS employee exposure to 
harmful air contaminants in plant environments. 

IV. REFERENCES 

FSIS  Directive 4293.1, Personnel Records 
FSIS  Directive 4339.2, Medical Examinations for Employees Exposed to Hazardous 

Employment Conditions 
FSIS  Directive 4791.1, Basic Occupational Safety and Health Program 
FSIS  Directive 4791.5,  Hazard Communication Program 
FSIS  Directive 4810.1, Injury Compensation 
29 CFR 1910.1000,  Air Contaminants 
29 CFR 1910.1200,  Hazard Communication 
29 CFR 1960, Basic Program Elements for Federal Employee Occupational Safety 

and Health Programs and Related Matters 
Executive Order 12196, Occupational Safety and Health Program 

for Federal Employees 

V. FORMS AND ABBREVIATIONS 

CFR Code of Federal Regulations 
IH Industrial Hygienist 
IIC Inspector-In-Charge 
IO Inspection Operations 
IP International Programs 
MSDS Material Safety Data Sheet 
OSHA Occupational Safety and Health Administration 
OSH Occupational Safety and Health 
PELS Permissible Exposure Limits 
RP Regulatory Programs 

FSIS Form 4791-17, Log of Federal Occupational Injuries and Illnesses 

DISTRIBUTION: OPI: 
All Inspection Offices; All Inspectors; IO - Resource Management Staff 
Plant Management; PRD; Union Officials 



 
   

 
   

 
 

   
 

  
  

      
   

  
 

  
 

    
   

 
 

    
 

 
      

   
   

 
   

 
 

   
 

  
 

     
 

 
   

 
 

    
 

 
    

 
 

 
 
 

 
 

VI POLICY 

It is FSIS policy to assure that safe and healthful working conditions are provided for all 
FSIS employees. 

VII. COVERAGE AND APPLICABILITY 

This directive covers all field employees with regulatory functions in IO, IP, and RP and 
applies to all FSIS employees required to work in or visit official plant locations where 
hazardous chemicals or toxic materials are used. NOTE: This directive does not cover 
FSIS employees who are or may have been exposed to biological contaminants while 
working in or visiting a plant. 

VIII. DEFINITIONS 

A. Air Contaminant. A toxic or hazardous material, chemical, or substance 
listed in 29 CFR 1910.1000.  (EXAMPLES: ammonia, carbon dioxide, carbon monoxide, 
and chlorine.) 

B. Chemical Badge. (Also called a detector tube.)  A device that measures 
exposure levels of hazardous chemicals and toxic materials. 

C. Exposure. Field employees with regulatory functions who are subjected by 
any route of entry including inhalation, ingestion, skin contact, and absorption during 
employment to a chemical or material that is a physical or health hazard. This includes 
potential  (EXAMPLES: accidental or possible) exposure. 

D. Hazardous Chemical. Any chemical that OSHA has determined is a 
physical or health hazard. 

E. Industrial Hygienist. A person with the academic knowledge and 
experience to determine the effects upon health of chemicals and physical agents under 
various levels of exposure.  The IH is involved in monitoring, engineering, and analyzing 
methods to detect the extent of exposure for hazard control purposes. 

F. Regional OSH Official. The full-time IO employee serving as the IO safety 
and health expert at the regional level. 

G. IO Safety and Health Manager. The full-time IO employee serving as the 
primary and technical safety and health expert within IO. 

H. Material Safety Data Sheet. Written or printed material on a hazardous 
chemical that is prepared according to the OSHA standard in 29 CFR 1910.1200. 

I. Toxic Material. A material in a concentration or an amount exceeding the 
permissible limit established by OSHA, or that is of such toxicity it constitutes a recognized 
immediate or potential hazard. 
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FSIS DIRECTIVE 4791.8 

IX. AIR CONTAMINANTS MONITORING 

The in-plant supervisor or IIC, with assistance from the field office staff and Regional OSH 
Official, takes the following actions to effectively monitor exposure to air contaminants. 
(NOTE: A mechanical engineer, IH, or other qualified person may be used in the review 
and assessment process if determined to be necessary by the Regional OSH Official and 
the IO Safety and Health Manager.) 

A. Monitors Workplaces. Conducts an air contaminants exposure review and 
assessment of the assigned. plant when: 

1. New hazardous chemicals are introduced into plant operations. 

2. Employees complain of sore throats, headaches, or eyes and nose 
irritations, and air contaminants are suspected as the cause. 

B. Surveys Workplaces. Determines if exposure to air contaminants exists 
within the plant by reviewing and assessing the: 

1. Ventilation system (i.e., exhaust fans ratings and make-up air supply 
capacities) design (i.e., blueprints and mechanical engineer reports). 

2. Results of OSH inspections and IH surveys. 

3. Results of the Air Contaminants Safety Awareness Program reviews and 
assessments of the plant's existing ventilation system, OSH inspections, and IH surveys. 
This allows the supervisor or IIC to identify areas within the plant that routinely handle, use, 
or store hazardous chemicals or toxic materials and determine if the identified areas are 
equipped with a ventilation system that provides a workplace environment free from known 
air contaminants. 

C. Reviews the Logs of On-Duty Injuries and Illnesses (FSIS 
Forms 4791-17). Reviews and analyzes FSIS Forms 4791-17 for FSIS employees 
assigned to work in plants where hazardous chemicals or toxic materials are 
routinely present in order to identify over-exposure possibilities. 

D. Protects Employees From Exposure. Reviews FSIS Directive 4791.5 
including the most up-to-date MSDS's and makes periodical OSH inspections to assess 
that: 

1. Plant management is adhering to the MSDS guidelines for using 
hazardous chemicals. 

2. Incompatible hazardous chemicals are not being mixed by plant 
employees, especially housekeeping personnel, resulting in employee exposure to air 
contaminants. 

Page 3 6/19/96 



   
 

  
   

  
 

    
 

  
  

 
 

 
  

 
  

 
   

 
 

 
    

 
 

 
  

  
    

 
 

  
  

   
      

  
 

 
   

    
      

  

 
 

 
 
 
 

 

X. AIR CONTAMINANTS EXPOSURE PROCEDURES 

Air contaminants exposure conditions for a safe and healthy workplace are to be initially 
measured according to the OSHA standards in 29 CFR 1910.1000. When an unhealthful 
air contaminant exposure condition is suspected in the plant, the supervisor or IIC will issue 
chemical-direct reading badges or detector tubes for a specific known airborne contaminant 
such as ammonia, carbon dioxide and chlorine, to be worn by FSIS employees assigned to 
the suspected work areas. (NOTE: Chemical-direct reading badges or detector tubes for 
known airborne contaminants are issued through the Regional OSH Official.  However, all 
known chemicals' airborne contaminant concentrations cannot be determined by direct 
reading badges or detector tubes.) The following exposure procedures and guidelines 
apply. 

A. If a chemical badge or tube indicates levels of chemical exposure above 
OSHA PELS, the supervisor or IIC shall ensure that the employee's amount and duration of 
exposure to any air contaminant is limited to those levels specified in 29 CFR 1910.1000. 
The supervisor or IIC will: 

1. Conduct immediate withdrawal of employees from the affected work 
area(s), as necessary, to assure that employees are no longer exposed to a chemical 
above PELS. 

2. Inform plant management of the withdrawal of FSIS employees from the 
affected areas, the circumstances, and the plan to return to duty when concentration of the 
chemical no longer exceeds PELS. 

3. Contact the immediate supervisor.  The supervisor will contact the 
Regional OSH Official. The Regional OSH Official immediately becomes involved to 
resolve the exposure problem. (NOTE: A mechanical engineer, IH, or other qualified 
person may be used in the air contaminant exposure evaluation if determined to be 
necessary by the Regional OSH Official and the IO Safety and Health Manager.) 

B. If a chemical badge or tube indicates levels of chemical exposure safely 
below OSHA PELS, but FSIS employees continue to complain of headaches, sore eyes, 
sore throats or other physical aches, the supervisor or IIC requests the area supervisor to 
contact the Regional OSH Official. The Regional OSH Official immediately becomes 
involved to resolve the suspected exposure problem. (NOTE: A mechanical engineer, IH, 
or other qualified person may be used in the suspected air contaminant exposure evaluation 
if determined to be necessary by the Regional OSH Official and the IO Safety and Health 
Manager.) 

C. If the air contaminants in the FSIS employee work areas are not known, but 
FSIS employees complain of physical symptoms similar to those described in subparagraph 
B., follow the same procedures in subparagraph B.  The Regional OSH Official immediately 
becomes involved to resolve the exposure problem. (NOTE: A mechanical engineer, IH, or 
other qualified person may be used in the suspected air contaminant exposure evaluation if 
determined to be necessary by the Regional OSH Official and the IO Safety and Health 
Manager.) 
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FSIS DIRECTIVE 4791.8 

XI. COMMUNICATING WITH PLANT MANAGEMENT 

When an air contaminant exposure condition is determined by any means including OSH 
inspections and IH surveys, the in-plant supervisor or IIC with assistance from the field 
office staff and the Regional OSH Official, shall immediately contact and meet with plant 
management.  The in-plant supervisor, IIC, and/or area supervisor shall: 

A. Implement administrative controls as needed, and recommend to plant 
management that engineering controls or other controls be implemented to abate the air 
contaminant problem.  (EXAMPLES: Administrative controls would be work practice 
changes or modifications, and engineering controls would be ventilation changes, chemical 
substitution, process isolation, and equipment modifications.) 

B. Recommend to plant management when controls listed in subparagraph A. 
are not feasible to achieve full abatement, that protective equipment or other protective 
measures (EXAMPLES: installing gas alarms at work stations and establishing a gas 
detectors/monitors exposure program) be implemented to keep the exposure within OSHA 
PELS. 

C. Inform plant management of the withdrawal of FSIS employees from the plant 
to the extent necessary to assure FSIS employee protection. 

XII. MEDICAL EVALUATION 

Medical tests and medical monitoring shall be established and provided for FSIS employees 
required to conduct work tasks in plants where IH tests or OSH inspections have confirmed 
exposure over the PELS or FSIS employees have complained of physical symptoms similar 
to those described in Subparagraph X. B. 

A. Physician. The required medical tests and medical monitoring shall be 
supervised by a physician and the extent of the medical services provided will be dictated 
by the FSIS employee's exposure to the hazardous chemical.  The employee should 
provide the physician with information related to the chemicals (i.e., copies of MSDS's) to 
which he or she was exposed, the nature of the symptoms experienced, and the results of 
any IH surveys or air contaminant sampling performed at the duty location related to the air 
contaminant exposure. 

B. Workplace Injuries. FSIS employees injured from exposure to air 
contaminants of hazardous chemicals, confirmed by IH tests or OSH inspections to have 
been over the PELS, are classified as workplace injuries or illnesses. See FSIS Directive 
4810.1 for compensation benefits and claim filing instructions. 

XIII. RECORDKEEPING 

Keep the testing and monitoring results records used to determine exposure to air 
contaminants for the duration of the affected employee's employment plus 30 years.  All 
employee medical records on medical tests and medical monitoring are confidential and are 
kept according to FSIS Directive 4293.1. 
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Deputy Administrator 
Administrative Management 

XIV. ASSISTANCE AND CONSULTATION 

Field supervisors needing immediate assistance or consultation to determine whether 
exposure to hazardous employment conditions exists in their field workplaces may contact 
an OSH Official or the IO Safety and Health Manager directly.  IP and RP field employees 
who work in or visit a meat, poultry, or egg products plant may request assistance from the 
Regional OSH Official. They may contact an in-plant supervisor or IIC, or the Area or 
Regional Office.  NOTE: FSIS employees have the right to report air contaminants 
exposure conditions in their workplace environments to appropriate OSH officials. 
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29 CFR 1910.1000 
Air Contaminants: 

An employee's exposure to any substance listed is Tables Z-1, Z-2, or Z-3 of this section 
shall be limited is 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 is 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 is 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 Z-2.  An employee's exposure to any substance listed is Table Z-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, is 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 is Table Z-2 . 

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



 
  

  
   

 
   

 
 

  
  

  
 

   
  

 
  

 
 

 
    

 
  

 
 

 
  

 
  

  
 

 
 

 
 

  
  
  

 
 

  
  
 

 
 
 
 
 
 
 
 
 

 

(3) Example.  During an 8-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, is any 8-hour 
work shift of a 40-hour work week, shall not exceed the 8-hour time weighted average limit 
gives 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 is 
subpart Z of 29 CFR part 1910 is 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 = (CaTa + CbTb + . . .CnTn) + 8 

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 Z of 29 CFR part 1910 for the substance involved. 

(ii) To illustrate the formula prescribed in paragraph (d)(1)(i) of this section, assume 
that Substance A has as 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 x 150 + 2 x 75 + 4 x 50) + 8 = 81.25 ppm 
Since 81.25 ppm is less than 100 ppm, the 8-hour time weighted average limit, the 
exposure is acceptable. 
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con-
centration 8-hour TWA 

Subatance of 8-hour PBL (ppm) 
expoaur• 

(ppm) 

B . . . . . . . . . . . . . . . . . . ......... 500 1,000 
C: . . . . . . . . . . . . . . . . .. ......... 45 200 
D . . . . . . . . . . . . . . . . . . . . ....... 40 200 

(2) 

(i) in case of a mixture of air contaminants as employer shall compute the equivalent 
exposure as follows: 

Em = (C1 + L1 + C2 + L2) +. . . (Cn + Ln) 

Where: 

Em is the equivalent exposure for the mixture. 
C is the concentration of a particular contaminant. 
L is the exposure limit for that substance specified is subpart Z of 29 CFR part 1910. 

The value of Em shall not exceed unity (1). 

(ii) To illustrate the formula prescribed is paragraph (d)(2)(i) of this section, consider the 
following exposures; 

Substituting in the formula, we have: 
Em=500+1,000+45+200+40+200 
Em=0.500+0.225+0.200 
Em=0.925 
Since Em 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 qualified person.  Whenever respirators 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 is paragraph (e) of this section since May 29, 1971. 
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....... 4 
7440-31-2 

74-40-31-2 
1'7tt-42-l 

((4)) 
H-50•0 

7440 .. 39.3 
7727-43-7 

92-17-!!i 

114-3'-0 
100-44-7 

7440-41-7 

7'3'7-07-2 
712'--H•I 

71-21-2 
lH-99-0 

71.93.3 
111-7'-2 
12:l•H-4 
101•4'-4 
HO•H•S 
n.-:u-:a 
79.,92.2 
11 .. u.o 

109-73-t 
ll.H•H•l 
242f•OI-I 
Ut-79-1 

H-11-1 
1440.43.9 
1317-H-3 

13os.u-o 

1305 .. 71 .. 1 
1344•91•2 

7'771•19-t 

pp Cal {1) 

200 
10 

• 1000 .. 
1 
0.1 

···········•"'''' 
2 
1 

(C:)10 
2 

0.5 
50 

.................. 
100 
125 

• 

D, 011 

.................. 
1 

(!,:)l 
0.1 
o., 

l.000 

200 .. 
150 
200 
200 
100 
llO 
100 

(C)I .. 
10 
10 

... /'a> (bl {1) 

3'0 .. 
20 

2400 
70 

" 0.21 
o., 

0,25 

• 3 
(C:)45 

12 

15 

• 
15 

• 
2 

" 
15 

5 
525 
no 

" o., 
o., 
o., 

o., 
0.2 

0.2 
o., 

15 

• 
15 

• 

• • ({2}) 

15 
5 

15 
IC13 

0.1 
5 

2200 

s,o 
240 
710 ... 
'50 
300 
450 
300 

(C:)15 
CC) 0,1 
270 

" .. 
15 

• 
15 

• • 
15 

• 
15 

• 
• X 

X 

• 

X 

X 

X 

X • 

llltia de•ipat:ioa 
... 
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fraot:Loa , • , .•..•.... 
c--.aor, ■YDtb•t:Lo .•••..•........ 
Carbaryl (8-:La) , ...•.. , . • • • • • • •. 
Carbo• blaok ......•.•.... • • , • • , , , 
Carbo• d:Lox:Ld• , •.•••••••• • • • • • • , , 
Carboa d:L■ulfid• ....••... • • • . , .. . 
Carboa -IIOXid• ... , .•• , •• , , ..... . 
CarboA t•tr■oblor:Ld■ , •........ , .. 
C•llulo■a ..•........ , ••.. •, •, .... 

1'ocal du.■t ........••...••..... ~ 
R•■p:Lraltl• fraotioD •.•••.•. , • , • 

Chlordaa• ...•.......•••..•.•.•• , • 
CJt.loriraat■d o...,b••• • , , , .•••••... 
Ch1oriaatN diph•nyl oaid• •• , •... 
Cblor:L•• ... , •••...•...•.• , , .... , , 
Ch1or:I.•• d.:Lodd• ...•••••••... , , .. 
Chlor:L .. trifluor:Ld• •••..••...... 
CJt.loroao•tald■h,rd■ •••. , ..• , ..... , 
■-ebloro■o■topb■-•• (Pb■-ayl 
Clhl.or:Ld■ I • 

Cblorolt■u•- . , .... , , .... • • • • • • • . 
o-Cblorob-sylid•- -~oDOGitr:Ll■ 
Cbl.orob-tbazl• ••.••• , , . , , , , .. 
2-cbloro-1,3-buc&di•••1 ••• b•t•­
Cbloropr-■, 

Cblorodipbanyl (43- C:Uor:L-1 (PCB) 
Cblorod:Lpbaayl (54111 Chloria•l (PCB) 
1-Cbloro-2,3-apoxypropaa■, ••• 

Bp:Loblorohydria. 
2-Cbloro•tba-11 ••• Stkyl-• 

ablorobydrin. 
Cbloro■cbyl-■1 ••• ViZJVl oblor:Ld■• 
Cblorofora (1'rioblor-Chaaa) •••• 
b:L■ (Cblor-■tbyll •th■r1 ••• 

1'10,1008. 
Cbloroa■tbyl a■tbyl ■tb■r, ■•• 
u10.1ooc. 

1-Cbl■l:'o•l-aitropropa ...... , .•... 
Cblorop:Lori11 ... , . , , . , .•••....••.• 
b■ta-Cbloropr••• .. , .. , •.•.. , , , , .. 
2-Chloro-t- ( trioblor-ellyl) 
pyr:Ldi••• 
'robl du■t .................... . 
Ra■p:1.rUl• fraotioa ..... , , .... . 

Cbraaio aoid alld obr-t■■ (a■ 
Cr03). 

CbraaiWII (J:J:) oomp-ad■. 
(■■ Cr) •. •• ............•....... 

Chroa:Lua (J:J:1:) oompouad■. 
(a■ Cr) , ..••.• ;. . , ..•. , , •....... 

CIR-omWII m■t■l ■ad ia■ol. ■alt■ 
(a■ Cr). 

Cbry■■--, ••• Coal tar pitob 
vol■t:Ll••· 

Clop:Lclol ..•••............ • • •..... 
Total du■t ........•.. , . , •... , , . 
•••p:Lrabl• fraot:l.oa ........... . 

Coal du■t (l••· tbaD 5111 8:1.02). 
r•■pirUl■ fr■otioa. 

c-1 dv.■t (lir■at■r eh.a or ,eqa,al 
to 5111 Si02), r■■pir■bl■ fraotioa. 

Coal tar pi toll volatile■ (b-■•llil• 
■olubl ■ fraot:Loa.l, ■atbrao•••• 
BaP, pb■D&D.tbraa.■, aoricliD•, 
obrv--■, pyr._. 

Cobalt -t■l, du■t, &Ad fua■ ( ■■ 
Co). 

Cok• -•• ■-:L■■ :Loa■, ••• 1,10, 1029. 
Copp•r •• , .•••• • • • •,,, .... • • • • • • • • 

Pua■ la■ Cu.I • • • ••••••• • • • • ••••• 
Dv.■t■ aad a:L■t■ (a■ Cu.) •••••••• 

Cotton du■t { ■}1 ••• 1910.1043 .,, 
Crag h•rb:Lo:1.do (B•■•-1 ...... , •.. 

'focal dv.■ t ..... , •• , ••••....•••• 
•-»ir■bl■ fraot:Loa .•.....••••• 

Cr■■ol, all :1.■-■r■ ............. . 
Crot:oaald■hyci ■ ........... , • . • • • .. 

C\u■■a■ , ................... •. • • .. . 
Cyaaid•■- (■■ C1fl ••• • • • • • , • • • • • • • • 
Cyolob-■a■ .....•....... , . , .. , , .• 
Cyoloh-■-1 ................... , . 
Cyoloh-■-a.■ ......••............ 
Oyolob-■a• .................. , , .. 
Cyolop-cacli■a■ .........•........ 
2,4-D (Diobloll'opb■ao.y-■t::Lo ■aid) 
Doo■bor■a.o .......•••••... • • • • • • , . 
n-t.•• ca,,■toxl •.....•..•••••... 
Di■••toa■ al-hol 14-JIVdroacr-4• 
INt:hyl-2-p-t&llOD■). 

1,2-D:L■a:Lao■Chaao, ••• 
Bt:byl ■aodi■a:1.11.•, 

Dia■--■thaao , •••••••••• , .•••••••• 
Dibor■aa ..... , , •.......•......... 
1,3-D:Lbro--J-ohloropropaa■ (CBCP) 

I ■•• ltl0,1044, 
1,3-D:Lbr-•Cha•■, •- sebyl-• 
d:Lbroa:i.d■• 

D.t.b\lt:yl phoapbat■ , , ........ , .• , , • 
D:Lftt:yl pbth■ lat.o .......•••• , .• , . 
o-Diobloroboa■-• .. , •.• , ... , . , ..• 

r -.n, ohlorob•a.• ■n• .. , .• , ..... , • , .• 

cu ... (o) 

71-22-2 
n-21-2 

1333-H-4 
124-Jl-t 
71-11-0 

no-oa-o 
H-23-1 

to04-34-t 

5'1-7'-9 
IOOl-Jl-2 

uno-u-1 
'1782-50-5 

1000-04-4 
'T'Tt0-'1•2 

10'7-20•0 
132-2'7-4 

108-t0-7 
2fH-41-1 .,._,,_, 

1340-21-9 
110'1•0•1 

n-u-J 
542•H•l 

10'7-J0-2 

uo-21-t 
1,-0,-2 

12,-u-1 
lt2t-82-4 

<{•}> 

7440-47-J 
74O-47-J 

7440-50-1 

1319-7'7-J 
133-'73-91 
41'70-30-J 

H•l2•1 
({4}) 

110-83-7 
108-tJ-0 
lOl•H-1 
110-H-8 
5"2•'2-'7 

H-'71-'7 
1'7702-41-9 

IOH-41-J 
123-42-2 

334•11•3 
1'28'7-45-7 

H•12•1 

107-U-4 
lfi-74-2 
n-so-1 

• 041-4f-7 

pPa (aJ {1'} 

IOGO .. 
··············••,•· 

.................. 
('C)l 

0,1 
(C) 0.1 
(C'll 

0. DI 

" o.OI 
200 

(C)IO 

.. 
0,1 ,. 

• 2 .. 
300 .. .. 
300 ,. 

0.OI .. 
0,2 
0,1 

1 .................. 
(CJIO ,. 

• 2 

• ,., 
,000 

({2}) .. 
((2)) 

15 

• o., 
0 •• 
0 •• 

(C)J 
0.3 

(C)0.4 
(C)J 

0,3 

,,o 
o., 

1050 

1 
0,5 

(C)2U 

100 
0., .. 

15 

• ((2)) 

o .• 

o., 
l 

11 
5 

((3)) 

((3)) 

0,2 

0.1 
1 
1 

15 

• 22 

• 
245 

5 
1050 

200 
200 

1011 
200 

10 
0,3 
0,1 

240 

o., 
0,1 

• • (C)J00 ... 

X 
X 

X 
X 

X 

X 

X 

X 
X 

............... 
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3,3'-Dioalorob-■icliD•I ■•■ 
u10.100,. 

Di.UowodiUuoa--~ ...•...... 
1, 3-Diolalo-•l, 1-cl:t.a.cbyl 

ilydult:OiD, 
Di.UorodipbellJ"lCriabl■a-o■t:hall• 

(DD't). 
1,1-Dialaloro■t:baae • , ••••••• , •• , • , 
1,2•Diohloro■t:baa.•J ••• ■t)ayl-■-
dtohlodda. 
1.2-Die1hloro■t:byl•- ....... , . , , .. 
DiohloroetJayl et:ber .•••••......•• 
DiGhloroaet:MI_, ••• Not:JIFl■a• 

olt.lorid•­
Diablozo--fluor-cbaa• .••• , ... 
1,1-DioJt.loro•l•aiCzoo•Cba- •·····• 
1,2-Diabloa-oprepaur ••• Propyl-• 
diabloricle. 

Diohlorocot:rafluo-•Cbaa• • , , , ... , 
Diohlor"f'O■ (DDVP) ••••. , • , •••• , , , • 
Diayolopeat:acli■ayl iroa ..... , , , , . 

1'ot:al du■c ...•. , ,, , ...•• , ••••. , 
Ro■pirabl• fraat:ioa , , , , , ...... . 

Di■ld.ria ......... , ....... , , , , , .. , 
Di■cbyl..ta■ , . , ..... , ...... , , , , , , 
2•Di■C:byl..t-•t:M-1 , , ... , .. , , , , 
Diet:byl ■t:ber, ••• ■t:byl ecber. 
Difluorod.ibr-cban. ...... , , , , , 
Di9lyoidyl eChr (DG■) .. , , , , . , , , . 
Dibvdroxvb-••••1 ••• Bvdro.-iaoae, 
Dii■obut:yl k•t-• •••••••••••••••• 
Dii■opropylaaiae ... , .. , , , , , , . , ... 
4•Dia■t:bylam-a■ob•■••••1 ••• 

ltU.10115, 
Di-cboxya.thaae, ••• N■Cbylal. 
Di-t:byl aa■t--.id.■ , , , ...... , ...•. 
D:La■thylaaia■ , ...... , , , , , , , , . , .. . 
D:La■tbyluaiaobeaa■a■ J ••• Xyliclia■ 
Di-cbyt.lU.li- , •••• 
D:La■tbylaailbe) . 

D:La■Cbylb■■■-•r ••• Xyl■aa. 
D1-tbyl-l,2•d.ibr._.2,2• 

clioblorooCbyl pllo■pU.t■, 
Di-tbylf■ra■aicl• , , , , , .. , , . , , .. , . 
2,G•Dia■tbyl-4-bopcaaoaa, ••• 
Dii■obv.t.yl Js■toa■, 

1. 1-Dt.a.cbylhydra■i•• ..........• , 
Di-t.bylpbthalat■ ...... , , , ...... . 
Di-tbyl aulfat• , .......... , , . , , . 
Diaitrob-■■D■ (all i■c»Nr■) , . , .. 

(ortb■) ......... , , •... , , , , , • • • • 
1 .. ta) ···•·········•··•••·•···· 
(pall:'a) • • • ••••••••• • •••••• ••••• • 

Diaitll:'o•o-aro■ol ... , .... , ...... , • 
Diai trotolu••• , , ........ , , , ..... . 
DioaaDo (Di•t:byl•- di-id.al , , , , , 
Dipb•avl (Bipb■i:iyl) , .. , ... , . , , , .. 
Dipboavl-tlut.a■ dii■oay■■-t■, ••• 
N■tbyl ■a• bi■ph■ayl i■oaya .. c •. 

Dipropyl ■a■ glyaol -cbyl ■tb■ir •• 
Di-■■a oot:yl pb.tllalat• (Di• 12-
■thylb-,.l) pbtllalat•I, 

... ry •••••••••••••••••••••••••••• t'otal du■ t . , ....... , , . , , ...... . 
h•pirabl■ fraacioa •••••••••••• 

Slld.o■1i1.l fan ...... , . , , , , , ......... . 
BDdria , ....•.. , , ........... , , , , , , 
apioblorobydria ...... , . , , ....... . 
BPlf ............ ,,,,., ••••••••• ,,, 
1,2,ISposnropaa■, ••• Propyl■n• 
oxide. 

2,3,llp-.v-l-propa11ol1 ••• CJlyoiclol. 
Btbautbiol, ••• 111:llyl -roapt:aa, 
Btba-laaia■ .. , • , . , .•••. , , , , , , , , , 
2•lltboxr•tlla-l (C'ollo■al•■) , , , .. 
2• ■tboxyacbyl aa■tat• (C■llo■ol•• 
ao■tatel. 

Btbyl ao■Cat• ........ , ....... , . , , 
Btbyl aarylato ............. , .... , 
Btbyl aloollol (ltbaaol) , , .. , , , , , , 
Btbylaaia• .... , . , , . , ........ , .. , . 
Btbyl aayl k•to11• 15-Nec)wl,3• 
b.opt■-■■I, 

Btbyl l:1,-■■D■ . , , , , , • , , , , , , , •..... 
■tbyl ltroaid.■ .. , ....... , .. , , , , , .. 
■tbyl l:tuCyl k•toa■ ll•K-.t•-a•I . 
Bt:byl oJt.lorid.~ . , ........ , . , , , , , , . 
Bt:byl ec.lt.•r ........ , . , , , , ....... , 
■tkyl !or.at:• , , ......... , . , , , , , , . 
Btbyl -roaptaa , ........... , , , •.. 
■tbyl •ilioac■ ....• , .- • , . , ... , , .•. 
Bthvl••• ablorobydria .... , • , , , • , , 
Bt.lt.yl-ocli.-ia■ , . , , . , , , ..... , .. , . 
Btbyl-• dibro&l•• , , ............ . 
■tllyl■■• dioblorid.e (1,2• 
Diohlorootllaaol . 

Bt:byl-• glyool cliait:rat• , ...... . 
Btby~•n• ~lyool -cbyl aoetac■, 
■tbyl-•iaJ.ae, ••• 191,0,1012 , , ... 
Btbyl-• oaid.e ••• 1110.1047 • , , , , 
•~~t:•::c o.lt.l:ricl■J ... 1, l.· 

CAa 1fo, (o) 

'15-'11•• 
11•-s:a-s 

50.29.3 

uo.u-o 
111•44•4 

'11•14-2 
.U-'13-'1 

102-54-5 

60•9'1-l 
lot-89•'1 
100-n-8 

,s.u., 
2:138-0,-5 

108-83-8 
1oa-u-, 

to-11-'1 

12'1_-U-5 
124••fi0-3 

1'1•14-'1 
131-11-3 
1'•'11•1 

528•29-0 
H•U•O 

100-29-4 
534-52-1 

25321•14-• 
U3•'1-1 

112-52-4 

l45t0-H-8 
11'1-81-'1 

12415-34-8 

us-2, • ., 
72-20-8 

10•-u-a 
2104•64-5 

Ul-43-5 
110-ao-s 
111-u-, 

Ul-'71-6 
U0,88-5 

14•1'1•5 
'79-04-'1 

541-85-5 

100•41•4 
'74-H-4 

104•35•4 
75-00-3 
II0-29-'1 

lot•H-4 
'79•09-1 
'78-10-4 

10'1-01-3 
10'1•15•3 
lOlii-93•4 
10'7•06-2 

128•H•lii 

111-51-4 
75-21-• 

ppa la) {1} 

1000 

100 

200 
IC)15 

lOIJO 
(C)lO 

" 10 

uo 
(Cl 0,1 .. 

• 
10 
10 

10 

' .• 

100 
0 ,2 

100 

3 
200 
100 ... 
" 1000 
10 

" 
100 
200 .. 

1000 
400 
100 

(C')lO 
100 

• 10 .................. .................. 
(C')0.2 

I 

050 
0.2 

1 

400 

7f0 
(C'),O 

4200 
(C'IH 

'7000 
1 

15 

• 0.2, 
75 .. .. , 

(C')2,8 

210 
20 

35 
11 

25 

3 

30 

0.2 
1,5 

310 
1 

100 

• 
15 

• 0.1 
0.1 

1t 
o., 

• 740 
540 

1400 
100 

1900 
11 

130 

"' uo 
230 

2600 
1200 

300 
(C)25 

no 
u 
25 

'!'l' ( ' ) 

(CH 

X 

X 

X 

X 

••••••••••••••••• X 

X 

X 

X 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 
X 

................. 
X 
X 

. . . . . . . . . . . . . . . . . 
X 

X 

I 
I 
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■tbyl-rpboli- .. , .... , , . , , .... 

Porllo- ·····••·············•·····• 1'ot•l du•t ..•.....•••• •, • • ••••• 
P•rroT•aadi- du•t ..•.•.• , . , ..... 
Pluorid•• (•• r) . , , , , ••• • • • • • • • • • 
Plv.oria• ................ •,, •,,, •, 
Pl-lll'otrialll.0111'0-t:b.a• 

{'l'rioblolll'otluoroaotlla.ao) , 
Polll'addobycl.01 ••• U10.1D•U ••• , , , 
Pol'aio •aid ............ , • • ...... , 
l'llrfv.r•l .......... , ........... , .. 
hrtv.ryl •loohol ............. , .. , 
Olll'aia du•t (oat. •b••t• balll'lql •• 
Glyoolll'ia {aiatl •.... , .. , .......•. 

'l'otal duat .•...............• , .. 
aoapirable fraotioa ... , ...• , , , . 

Glyaidol , ... , ....• , , , , , , , , , , . , .... 
Glyool --•thyl otbor1 ••• a­
■lloaY•tbuol, 

Grapbito, -balll'al., roapirdl• dv.•t 
Grapb.ito, ayatllotJ.a . , ... •,,,., ,·,, 

'l'ot•l du•t: , , • , .... , , , . • ·,,, • ·,, 
ll.••pirabl• fl'aoi::ioa ... , , , , , .... 

Qlathioa, ••• A.ainphoa ••thyl. 
GvP•ua ...... , . , .......... , , , , , •,,, 

Total duat .............. , . , •... 
hapilll'Ul• fraotioa , .......... , 

Bafai- ····•·••·················· Boptaoblo.r ...... , ......... , , , , . , , 
Boptaa• (a-Bopt•a•I ...... , .. , ...• 
B-.obl•r••tbaa ...... ~ . , . , .•.... 
a._obloroaapbtlla.l••• .. , • •....... 
D• ■■-Do • • • • • • • • • • • • • • • • • • • • • • • • • 
3-■•-•••• {Notbyl a-butyl katoaa) 
Boxoaa (Notbyl iaobueyl katoa•l .. 
••••B■xyl aoatata , , , ... , , , .. , ... . 
IIYdl'•aia• ............... • • • • .... . 
llydlll'ogaa bro.id■ •••.. , •.......... 
llydr•g- oblolll'id• ....... , , , , .... . 
Bydrogaa oyaaida ........ , .. , , .. , . 
Bydrogaa fluorida I•• Pl • • • • • • • • • 
Jlydrogaa peroxide ........... , ... , 
Bydrogaa.aolaaids (aa Sol •••••••• 
Bydroga11 aulfid•· ........ , , , , ... , . 
Bydroqui DOIIO ••••••••••••••••••••• 

Iodi11a ...... , ....... , ..... , , , . , , , 
Iroa oxid• J!umo , ......... , , , , , , , , 
Iaoamyl aaota t• ....... , , ... , , , . , . 
I•oamyl aloobol (pri-ry a11d 
··••11da.ry). 

Iaob1atyl aoatata ... , ... , .... , . , •. 
Iaohtyl aloobol .... , , .......... . 
Iaopboroaa , , , , . , , . , . , , , . , ....... . 
I•opropyl •••t•t:"• , , .... , ... , , . , , . 
Iaopropyl aloohol , , , , , ... , , , , , . , , 
Iaopropyl-iaa , . , , . , . , , , . , , . , ..•. 
Iaopropyl •tb•r , , , .. , , .......... . 
I•opropyl glyoidyl etber (IG■) .. . 
it..olia ......... , . , , , , , . , ........ . 

Toe-al clv.at ...... , , , • , , , ....... . 
ll.aapirabla fraotioa , ......•.. , . 

JC■t•11• , • • •. •,,, • • •, • • • • • • • • •,,,,, 
L•ad, 1-rgania (as Pb)J ••• 
1'10.1035. 

Li-•t:•a• ; ............. , ........ . 
'l'otal cluae- , ... , .............. , . 
Raapirabl• fraotioa ... , ..... , . , 

Lillnao , , , , , ...... , ...... , , .. , , , , 
Lie-biua byclrid• , , , , . , , , , , .. , , , .. , 
L.P.G. (Liquafi•d poe-rolaum l'••I . 
Napaait• . , ... , , . , , , , , , .. , . , , , , . , 

Total duat , , , .. , , , , , , , .... , , .. , 
R•apirabla fraotioa ... , , ...... . 

Napaaiua o:ir.ida fuao , ........... . 
Total partiaulat• ............. . 

N•lal!hioa .... , ....•... , ......... . 
Total duat . , , . , , .. , , ... , , ..... . 

Nalaio aabydrid• ... , ..... , ...... . 
lk11gaa••• ooapouada C•• Na) •••••• 
Naag••••• fume (a• Na) , , , ....... . 
Narbl• •••. , , .... , .... , .. • · • · •,,,, 

Tot:al du.at .... , .. , , , , , .. , ..... . 
•••Pirabla fraoc"ioa . , . , , ...... . 

Naroury (aryl &Del iaorgaaio) (aa .... 
N■lll'CJ111'Y (orgaao) alkyl 01111t1pouacla 

C•• BgJ. 
Naroury {v•por) (aa Bg) .. , , , , , , , , 
N•ai tyl oxida , , . , .... , ...... , , . , , 
Natlla.a■tbiol 1 ••• Notbyl -roaptaa. 
Nat:bo:i,;yoblor , . , , , , , , , . , . , , , , , , , , , 

'l'otal cluat . , , . , , , , , .... , . , , , , , . 
3-Notbosyat:baaol (Noe-byl 
oall•aol••I . 

a-NatboJCyetbyl aoot:ato (Nothyl 
a•lloaol'9'a aoat&ta) , 

Notbyl aoatat• , . , . , , . , , , , , ..•.... 
N•tbyl aootyl••• (Propyaol , , . , . , . 
Nathyl ao•tylaaa-propadi••• 

mixt:ura {ICAPPI . 
Nat:byl aorylata ..•. , , , , , . , , , .... . 
N•t!avlal (Dimatbmcy--tbaaa) , , .. . 
Not: 1 al oohol .......... , ...... , . 

~ ••· {ol 

100-74-3 
1-1,484-'4-1 

12604-H-P 
<(•!> 

7782-41•4 
'75•0-4 

I0-00-0 
14-18-f 
H-01•1 
H-00-0 

U-81•5 

5U-S2-5 

7783-42-11 

7440•51•• 
7'-44-1 

143-83-5 
'7•'73-1 

1335-87-1 
110-54-3 
Ul-71-fi 
108-10-1 
111-14-P 
,oa-01.3 

10035-10-f 
7647-01-0 

74-,0-8 
7164-3'-3 
na:a-H-1 
7183-07-5 
7783-H-4 

113-31-t 
7553.s,.3 
130,-3'7-1 

123-92-3 
123-51-3 

110-u-o 
78-83-1 
78•5'-1 

108-21-4 
n-n-o 
75-31-0 

108-30-l 
4016-14-3 
1332-58-7 

4'3-51-4 
,u,-,2-1 

58-89-11 
7580-'7-8 

'847'-85-7 
so-n-o 

131-75-5 

lOl-31-f 
743'-H-!5 
7UP-H-5 
1317•U•l 

,u,.,-,_, 

1u,.n., 

10,-n., 
141.,,_., 

72-43-5 

10, ...... 

110-0-• 

H-33-3 
10,.97.5 
n-H-1 

20 

.................. 
0.1 

1000 

5 
5 .. 
.. 

... 
1 ... 

100 
100 .. 

1 
J 

{CJ5 
10 

1 
o. 05 

. . . . . . . . . . . . . . . . . . 
(CJ 0.1 

100 
100 

110 
100 

25 
250 ... 

5 ... .. 
.................. 

o.5 

1000 

••••••••... •• 0:25. 

25 

25 

25 

200 
1000 
1000 

10 
1000 

200 

.. 
11 

1 
2.5 
0.2 

HOO 

• 20 
200 

10 

11 

• llO 

1(3}> 

15 
5 

11 
5 

••• ••• 3000 
10 

0.2 
1800 

410 
◄ 10 
JOO 

1.3 
10 

(C)7 
11 
((2}> 
1., 
0.2 

( (2}) 
2 

(C)l 
10 

521 
>IO 

700 
JOO 
1◄ 0 ... ... 

12 
3100 
2◄ 0 

15 
5 
0 •• 

11 

• 0 •• 
0. 0211 

1800 

15 

• 
15 

15 
1 

(C)5 
(C)5 

15 

• '(2}) 

'(2}> 

( {2}1 
100 

15 .. 
120 

no 
lUO 
1800 

JI 
3100 

2IO 

z 

X 

x················ . ......... -...... . 
z 
z 

•••••••••••••••·• • 
X 

X 

X 

X 

X 

z 

•• ·············· 
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......• - •......••••••• 
ll•ehyl aarl aloobol1 ••• Notbyl 

:Loobut:yl oarb:L-1. 
lleCAy'l a-..,-1 lr.•t:.- , , , . , , , , ..• , • , 
N•t:.hrl broaict. , , , , •.. , .. , . •-•.,, .. 
,._ehyl lnu:yl. Jr.01:.0....- ••• 2.­
■---••· 

llot:llyl ••llooolve, ••• 2-
.._t:lloxyet:banol, 

-..:layl ••llo■olv• ■oat:at:•1 •- 2-
N•t:hoxr•t:byl ao•t:ato. 

Nethyl oblor:Ldo , .. , , ....... , , ... . 
ll•ehvl olllorofora (1.1,l­
Triobloro•daai••I , 

N•ehyloyoloh--.11• , .•••. , .... , .... 
N•tllyloyolobeaa-1 .... , .•.••. , ..•. 
•---tbyloyolob- , , ...•...... 
llothyl-• oblorid• , •...... •·• ••••• 
.. thyl •tllyl lr.•to•• (UICI, ••• 2• 

8'1.t:..-De, 
.. ehyl fo~t• , •...•.....• , •. , ... 
N•t:.llyl hydrasiDo (llaonomet:byl 
bydra•i-) . 

ll•t:.byl iodid• , , •. , , ............. , 
llethyl 1•...,-1 k•to•• ....... , , . , , 
Net:llyl J.aobut:yl oaritiuol ... , , • , , ,' , 
Net:thyl i•obu.t:yl lr.•e-•, ••-- ■---•• 
11.t:hyl :l•ooyaaat:• .• , ••••••••••••• 
N•ehyl -roapt:aA , .• , .... , , , • , , , .. 
htllyl -tllao,:ylat:• , , ...• ,; •••.... 
._t:.llyl propyl lr.•t:-•i ••• 2• 
·••taut••· 

alplla-Not!l.yl •t:y1r••• ....• , • , •.... 
••thvl-• bisph•a.yl :l•ooya-t:• 

omu. 
Nioa, ••• Sil:Loat••• 
•lybdoaua <•• Nol ••••••••••••••• 

Solublo OOlllpOu.u.U • •• , , •• , .• , , , , , 
la•ol11bl• OOlllpOWMiO. 

Total dv.•t:. .••• , •............. 
No-1:.11,yl &1111iliA• , , , , , , , , • , • • , , • 
No-1:.AJ'l hydre■iao, ••• htllyl 
J:q,d.ra■:l••• 

lloirpbol:Lao ........••......•..• , , . 
Jfaplltha (Coal ta!:') .• , , . , . , , , , , , . , 
Napllt:.b.al••• .....•• ~ •• , .. , . , , .• , . , , 
alph.•lfephtbylamL-1 ••• 1910,lOH 
b•t:a-lfapht:bylamL••, ••• 1no..100, 
lf:Lok•l O&l:'bo11Yl (&"a Kil ......... . 
N:Lok•l, -tal aad :L-olubl• 
ooap-llda <•• Nil. 

N:Lolr.ol, ■olubl• o...,..lld.■. (aa Nil 
Nioot:l•• ...• , •••• , ••......•.•.... 
N':lt1rio ao:Ld •.. , .••• , •. , , . , , ,-, .... 
Nitr:1.o oa:Ldo ....•. , •......•.•..... 
p-N':L troa•ili•• .•..•••..... • • • , • , • 
lf:L trob•a•••• .....•••• , • , . , , •••... 
p-lf:L troohlo:rob•••- •. , . , • , •..... 
4-Nit1rod:lph•ayl1 •- 1910,1003 ••• 
lf:Ltrootbaa• . , .. , .... , , , , ..• ,-, ... . 
Bi trog•a d:Lox:Ldo ...... , , , , ...... . 
11:Ltrog .. triflu.ori4a , ..••........ 
N:Ltroglyoer:l.11 , ..•.•.............. 
N:Ltr ... tb.aae ••••••••••••••••••••• 
l•Nitropropaa• , , •...•..•..•...... 
2-N:Lt1roprop-• , ••.......•.•...... 
lf-lf:Ltroood:Laothyl&ai••1 ••• 
ltl0,101', 

lf:Lt:rotolu.-• (all :L-•r•I • , ••••• 
o-1•-r ........••........ , , .. . 
-1 • .-r ...................... . 
p-1• ... r ................ , , .... . 

N:Ltrot1r:Loll101r-•t:haae1 ••• 
Cb1orop:Lorin. 

Ootaohloro .. phtb.al ... , . , ..•.... , . 
Oot:&DO . , ••,,,,,,, .. ,, .. , ,. , •.,,,, 
O:Ll IU.•t, IU.Doral . ~. , . , , . , • , , , , , , 
Oaaiua tot1roa.i.d• I•• 0•) , .• , • , . , . 
Oaalio ao:Ld .....•..... , .. , •• , .... 
O&ygeD d:Lflv.or.1.d• •• ~., .. ,, • .. , .. , 
Oso•• ..•.•.•...•...•............. 
Paraqv.at, rosp:LrUl• du.st , . , ..... 

Pa.i:-atb:Lo• , , . , , , , , , , . , ....... , , , , . 
Part:Lou.lat•• DOt otb•r•i•• 

1r-cru,lat:od (PlfOR) {f}, 
Total dv.•t , . , , . , .......... , . , , . 
•••pirabl• fraot:Loa . , , .•. , .. , , , 

PCB, ••• ab1oro4:LpnGY"l (42, aod 
54, ob1or:La•l . 

•-tabor••• .•....•............ , , , 
Po11taolt.loro-p.btbal••• , ... , .. , , , • 
Pnt:.aohlorophoaol , , , . , , , , . , .. , , . , 
•-t••,:ythr.1. tol , •... , , , , . , , , , , . , , 

Total dv.at .. , •.•..... , ....... , .• 
R••pirabl• fraot:L~• .....••... ,, 

P•at:aoo ....... ,,,.,,,,,,,.,,,,,,, 
2•P•Dt&DOlao (Notbyl propyl kotooo) 
P•r•hloroothyl••• 

(Totraohloroothyl .. •l , 
P•r•blor ... thyl -roap.._.D , , , . , , , , 
P•rohlo-1 flv.orid.o .. , , . , .... , ·, , . 

CAS No, lol 

74-81-3 
71-55-6 

108-97-2 
2HJt-42-3 

583-C0-8 
71-09•2 

107-31-3 
,0.34.4 

74-88-4 
110-12-3 
108-11-2 

624-83-9 
74-93-1 
80-'2-6 

H-83-f 
101-68-8 

110-'1-8 
8030-30-6 

'1-20-3 
134-32•7 
n-st-8 

1303-39-3 
?Ho-02-0 

7440-02-0 
H-11-5 

7697-37-2 
10102-43-!il 

100-01-, 
H-H-3 

100-00-5 
92-'3•3 
79-24-3 

10102-44-0 
7783-54-2 

55-'3-0 
71-U-5 

lOl-03-2 
79-41-t 

88-72-2 
H-08•1 
u-n-o 

2234-13-1 
111-u-, 

8012-tl-l 
208U-n-o 

144-'2-7 
7783-41-7 

10028-15-6 
085-14-71 
lU0-42-51 
2074-50-2 

H-38-2 

UC.4-22-7 
1321-14-8 

87-H-S 
115-77-!5 

109-66-0 
107-87-9 
127-18-4 

!SH-42•3 
761"-H-6 

ppa (al {1} 

10 

100 
(C)20 

350 

500 
100 
100 

100 
(C)0'\2 

5 
100 

" o. 02 
(C)lO 

100 

(C)lOO 
(Clo. 02 

.................. 
2 

20 
100 

10 

0, 001 

2 
25 

1 
1 

100 
(CJ !5 

10 
(Cl 0,2 
100 

21 
25 

5. 

500 

0. 0!5 
0 .1 

0, 00!5 

1000 
200 

0. 1 

' 

JWJ/aJ (bl {1} 

12 

U5 
(C) 80 

2000 
'70 ... 

( (2)) 

250 
(Cl 0.35 

2' 
'75 
100 

o. 05 
(C)20 

'10 

(C)480 
(CJ 0,2 

l5 

• 
70 

,oo 
so 

0, 007 
1 

1 
0.5 
5 

30 

' 5 
1 

310 
(Cl9 

2, 
(C):.l 
250 .. .. 

30 

0. 1 
2350 

5 
0. 002 
1 
0. 1 
0.2 
0. 5 

0. 1 

15 
5 

0.01 ' .• 
0. 5 

15 
5 

2950 
700 

t (2 }I 

o.e 
13, !5 

••••••••••••••••• X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 
X 
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P•rlit:• , , , , , .....•..••.••••••• , .• 
'l'OAI. ft•t ••••••••• ••••••• ••••• 
ait..,ie-Ul• f•••ti- •••• , , ~ •• , •• 

P•t:ro1 ... di•t::Lllat•• <•Qlt.t: ... ) 
(aulNr hlT•■t), 

pi.-l, ••••••••••••••••••••••••••• .... i...r1 ... tiaai- .. , , , . , . • , . , .. 
Pb9arl- •t:U&', TQ•C' . , , . , • , , , ••••• 
P..._,.l at:UC" .. b:Lpll•-Vl aixlllll_.•• 
........... 

,u-,.1.cay1-., ••• •~-· 
Plwayl •lyci:L.,.l •tffr (PWJ • , , ••• 
P1udlylbrdra■:L■• ••• , ••• , , , • ••••••• 
Pho•dr:L■ (N .. :Lapllo•J , • , •• •,.,,, .. 
p~ (CaC"b•_,.l abl•d .. ) , , , , , 
Plul-.M- ....................... . 
Pbo•PM&":La ••id . , , . •'• , ••• , , , , , , , , 
,11......-. (y.11-, , .. , ... , , ..... 
Pbol9pM,ra• p-ACli.1.•C'i .. , , , •. • • • • 
PAO..--• •-•••lfi .. •••···•••• 
Pbo•.-W• t:ricilllorih ..••••• , , •• 
Phth&Ua a■hydri .. ·•·•••••··•·••• 
Picil•.-.. ·•·••••••••·•··•··•••••·• 

ToAl dv.■t , .•...... •••••••••••• 
a-pirabl• fracitioa , ••.•••...•• 

Pial:'1a aoid , .. , , , • • ....... • . , , , , • 
Piado■• (2•P1Talyl•l,l•1■4uadio■e) 
Pla•t:•r of Par.1..a ....••••. , ••... , , 

Total cluat: . , , , , , . , ,, , , ,, , .. , , , , 
a.-,J.rabl• l!!raatiaa ••• , , .. , • , , , 

Plat:i- (aa Pt:) , , , , , , , , , , .••• , , . 
N•tal. , •..... , , , , , , , , , , , , • , , , , , , 
hlubl• aalt:a , , , , , , , , . , ••• , , ..• 

Port:1_. o_t ········••••·••••• 
'l'Otal duat: , • , , , , , , , , , ..••• , , •.. 
•-Prabl• l!!raat:1a■ .. , , , •.••.• , .................................. 

bet•••~r.1..alaat ... , ••• u10.1ou 
a-Pr..,.1 •••t•t:• ...... , , •.....••. 
a-Propyl al.aallol .•... , , •••....•.• 
■·Pranl ■itrat:• •• , , , , , , , , ..••••• 
Pz-Offl-• diallloride .••. , . , ••• , , , 
... ..,.1 ... 1■11- , , ........... , , , .. 
Proprl-• oxide .•••••••••• , , , , , , , 
Pron■-, ••• Netllyl •••~1--, 

Pyr•~ •••••••••••••••••••••••• Pyridi- ,,, .............•••...••. 
QaiDOIICI , , , , , , , , , , , , , , , •,,, •,,, • •, 
IDX, ••• Cyolo■ite, 
llbodi1la <•• ll) • -t•l hae ... 
1-olubl• o....-■da, 

mu.diva <- ll) • aolaltl• ......... 
..... 1 .......................... . 
ht:■--••••••••••••••••••••••••• ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total dv.at: , , , •••••• , ...••••• , • , 
a.apirabl• fraot:ioa .••••••.•... 

•• 1ea.1..- ......... <•• •• , ...... . 
8•1-1,._ h--Uuaz,id• <•• h) • , •• 
Sili••• -rph-a, pr-ipitat .. 
..... 1. 

Silioa, -rphou.a, diat-•-• 
-rtb, ao■tai■i-. l••• tllut 1'1 
oryacalli■• ailiaa, 

8.1.lia&, ary■tall.f,_ ariaeN&l.1.11.•• 
r••Pirabl• duat. 

■ili••• ory•talli- qaart■• 
r••pirabl• du.at. 

■11i,..._• oryatalli■• t:ripali (u 
.... ta)• r-p.i&'altl• •••• 
■11.i••• aryaealli■• ti.ri.,...ti.•• 

r-p.1..z-altl• dv.ae. 
■ili••• fua... r•apic-abl• oati.· 
11u.-11 •• (1-• cbaa 1'1 
aryaAl.11- ailiaa). 

Nioa (ro•p1rabl• dv.at:) .••• , , , •• 
■••P•to••• cotal ••t ..•••• , • , • 
soapato■•• reapi&'abl• ftat , , , , , 
'1'ala (ao■t:ai■iag aabu._,, ••• ••"'••t•• 11a1c, ••• 2, en 

Ul0,1001. 
'1'ala ( CIO■t:a.illi■g - aN .. eu) • 

r••pira.bl• aat. 
'l'r-liC•. ••b•atifera, ••• 
1no.1001. 

8:Ll:L- ...... , . , , , , ••••..•.. , . , . , 
'1'oe..l duat •.••. , ....•..• •••,,,, 
a.apirabl• fraatio■ •••••• , , , .. , 

Sili-■ O&l'bid• , ,, , , ••••••• ,, •••• 
Tot:al clu■ t: ..•••. , ••••••••• , ••• , 
h■pill'abl• fracitio■ •.•.. , .• , , , , 

Sil-II', -t:•1 a■d ••lVl• 
........ Ca• Ag), 
Soap■co-, ••• ■iliaac ... 
■o.u.ua flUOl'oaa•tatl• , • , , • , ..... , . 
Sodi- kpdroaid• , , .....•...• , , , , , 
SAl'Clb· ••••••••••••••••••••••••••• 

'1'ohl du■t .. , ., , , , , ••••,,,,,, .. 
·••Pirabl• fl'&Clt:ia■ ..•.•....... 

8t:Lbi■• ......... , ... , , , , • , , , , , , , , 
St:oddard ••l•-t: .........••.... ,, 
Stryoba.i■• .. , , . , . , , , , , . , , • • , , , , , , . . ....................... . 

1o■ .. t1.a 
1 ...... 3 
101•■4•1 

1:a:, .. n.1 
100.u .. o 

,., ... 14.7 
71.44 .. 1 

7HJ•ll•I 
, .. 4 .. 39 .. 3 
n:a, .. u .. o 

J.OOH .. lJ•I 
13H•H•3 
771t•la•I 

........... 
Ull•Ol•l 

····••1 
13 .. :a,.1 

H4H•O .. o 

, ...... , 
S"P-l"P-8 

10,.u., 
71•:a:I·• 

U"P .. 13•4 , ... .., .. . ,. .... . ,. ..... . 
HOJ•l4•7 
11, ..... 1 
1H•ll•4 

"'441•1'·' 

7440 .. i,., 
2H•H•J 

13 .. ,,., 

77.:,.u .. 2 
7791.,, .. 1 

11:an, .. oo.1 

U"PH•l3•2 

1t4H•4'-1 

14H8•H•7 

1J17•H•I 

,a.n .. , 
1310 .. ,a.a 
..... 21.1 

7H3-H•l 
■ osa-u-:a ., ........ . 

, ..... '!II •• 

..- l•J (1) 

... 
I 

1 
1 

11 
I 

,.1 ,., 

••• • 

1111 ... ... 
•• 71 • 100 

I 
,.1 

.................. 
o.os 

0.1 ... 

15 
I 

HIO 

1' 
0.1 
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.. t:Ulo ... 1- peak .. -. 
tha •oooptul• oeUiq 

hbot:aaoo l•Ullr 
.. _ 

Ao-o .. tUl• •-••at:r•t1oa for •• ••br obift 
••1•btri aoili111J ooa-
•••r•g• •-tr.-tr.J.011 Co110011tr.r•ti• ....,J..aa dur•tioa .. 

l•D•-•{a} (ZJ7 ,40-19ttl .... , ..... " ppa •••••• 25 ppa ••••• , " PPII•••••• 10 aL11u.t••· 
l•rvlliu.a &ad borylliv.a ao..,ou.ado 2 1£§/.:,J ••••• • p,9/raJ •.•.• " p,v/-.3 ••.• " aiau.t••· 

IZ37 ,2'-U701, 
C•daiu.a ·-i·i CZJ?.5•1970)., .• ,. ,., .. ,.a ... 0 • l .. ,-3 ... . . . . . . . . . . ' . 
c ...... dv.ot b CZ37.l-1970I ,., -,/-3 .. • •• .. , •... 
C•rbo11 ,cU.••lfid• (Z37 .J-1HII .•... ao ppa •••••• " ......... 100 PP••• ••• 30 ai1Nta•. 
C•rbo11 tetr•oblorid• IZ:11 ,17•1H11 10 ppa •.•.•• " ppa •••••• , .. PP••, ... • .... ill •IIY 4 

11.ro, 
Cbrollio aoid ••• ob--too czn.,- ......... , .. 1 .. ,1oa, .. 

'"711, 

{1} The PELs are 8-hour TWAs unless otherwise noted; a (C) designation denotes a 
ceiling limit. They are to be determined from breathing-zone air samples. 

(a)  Parts of vapor or gas per million parts of contaminated air by volume at 25 °C and 760 
torr. 

(b)  Milligrams of substance per cubic meter of air. When entry is in this column only, the 
value is exact; when listed with a ppm entry, it is approximate. 

(c)  The CAS number is for information only.  Enforcement is based. on the substance 
name. For an entry covering more than one metal compound, measured as the metal, the 
CAS number for the metal is given-not CAS numbers for the individual compounds. 

(d)  The final benzene standard in 1910.1028 applies to all occupational exposures to 
benzene except in some circumstances the distribution and sale of fuels, sealed containers 
and pipelines, coke production, oil and gas drilling and production, natural gas processing, 
and the percentage exclusion for liquid mixtures; for the excepted subsegments, the 
benzene limits in Table Z-2 apply.  See 1910.1028 for specific circumstances. 

(e)  This 8-hour-TWA applies to respirable dust as measured by a vertical elutriator cotton 
dust sampler or equivalent instrument.  The time-weighted average applies to the cotton 
waste processing operations of waste recycling (sorting, blending, cleaning and willowing) 
and garnetting. See also 1910.1043 for cotton dust limits applicable to other sectors. 

(f)  All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically 
by substance name are covered by the Particulates Not Otherwise Regulated (PNOR) limit 
which is the same as the inert or nuisance dust limit of Table Z-3. 

{2}  See Table Z-2. 
{3}  See Table Z-3. 
{4}  Varies with compound. 

Table Z-2 
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Table Z-2 

(a)  This standard applies to the industry segments exempt from the 1 ppm 8-hour TWA and 
5 ppm STEL of the benzene standard at 1910.1028. 

(b)  This standard applies to any operations or sectors for which the Cadmium standard, 
1910.1027, is stayed or otherwise not in effect. 

Table Z-3  Mineral Dusts 
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Subatanc• mppcf{a} 11ll!llm.3 

K•apirable fraatioD greater 
10 11llil/m.3{•} ......... 

than 5%, SiOAY2. %SiOAY2+2 

X1>ert or Nui■&Dae Duat{d}: 
:a.apirabl• fractiOD ........... 15 5 11ll!l/m.3 
Total duat .................... 50 15 11ll!llm.3 

Aeirodynaaio cli-t.•r Percent. P•••ing 
(unit: clen■ it:y ■ph•r•> ••lector 

2- • • • .. • • • • . • . . . . . • • • • • • • • • • • • • • . . . 90 
2.5............................... 75 
3 .5 ... . . . . . . . . . . . . . . . • • . • . . • . . . . . . 50 
5.0.. .. . . . . . . . . . . . . . . .. . . . ... .•. .. 25 
10 •••••••••••••.•.•......••••• , , . . 0 

Table Z-3 Mineral Dusts 

Note—Conversion factors - mppcf  X  35.3 = million particles per cubic meter = particles per 
c.c. 

{a)  Millions of particles per cubic foot of air, based on impinger samples counted by 
light-field techniques. 

{b}  The percentage of crystalline silica in the formula is the amount determined from 
airborne samples, except in those instances in which other methods have been shown to be 
applicable. 

{c)  Containing less than 1% quartz; if 1% quartz or more, use quartz limit. 

{d)  All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically 
by substance name are covered by this limit, which is the same as the Particulates Not 
Otherwise Regulated (PNOR) limit in Table Z-1. 

{e)  Both concentration and percent quartz for the application of this limit are to be 
determined from the fraction passing a size-selector with the following characteristics: 

The measurements under this note refer to the use of an AEC (now NRC) instrument.  The 
respirable fraction of coal dust is determined with an MRE;  the figure corresponding to that 
of 2.4 mg/m3 in the table for coal dust is 4.5 mg/m3. 
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