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รายการเคร่ืองมือท่ีใช้ในการวิเคราะห์ / ทดสอบ

Sample Name Parameter Equipment Name ID No.
Calibrated 

Date
Next Cal

Freq. Calibrate

(Months)
Ambient Total Suspended Particulate High Volume RYG_FS0177 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_EN0001 22-Feb-24 22-Feb-25 12
Ambient Chlorine Field Rotameter RYG_FS0659 1-Apr-24 1-Jul-24 3
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0648 20-Jun-23 20-Dec-24 18

Stack Chlorine Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6
Stack Chlorine Pitot Tube BKK_FS0472 8-Jan-24 8-Jul-24 6
Stack Chlorine Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12
Stack Chlorine Dry Gas BKK_FS0563 8-Jan-24 8-Jul-24 6
Stack Chlorine Ion Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0468 8-Jan-24 8-Jul-24 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0472 8-Jan-24 8-Jul-24 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0465 22-Feb-24 21-Feb-25 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 22-Feb-24 22-Feb-25 12

Workplace Chlorine Field Rotameter BKK_FS1040 4-Jan-24 4-Apr-24 3
Workplace Total Dust Field Rotameter BKK_FS1040 4-Jan-24 4-Apr-24 3
Workplace Total Dust DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12
Workplace Total Dust Digital Balance RYG_EN0004 22-Feb-24 22-Feb-25 12
Workplace Respirable Dust Field Rotameter BKK_FS1040 4-Jan-24 4-Apr-24 3
Workplace Respirable Dust DRYCAL FLOWMETER BKK_FS1347 18-Aug-23 18-Aug-24 12
Workplace Respirable Dust Digital Balance RYG_EN0004 22-Feb-24 22-Feb-25 12

Noise Leq 12 hrs Sound Calibrator RYG_FS0216 20-Sep-23 20-Sep-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0384 19-Oct-23 19-Oct-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0621 12-Jan-24 11-Jan-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0215 20-Sep-23 20-Sep-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0614 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0615 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0616 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0627 22-Jan-24 21-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0495 23-Feb-24 22-Feb-25 12
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0618 12-Jan-24 11-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0617 12-Jan-24 11-Jan-25 12
Noise Leq 5 min Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 5 min Sound Level Meter RYG_FS0617 12-Jan-24 11-Jan-25 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0211 15-Dec-23 14-Dec-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0440 29-Jan-24 28-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0221 11-Jan-24 10-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0230 8-Jan-24 7-Jan-25 12

Illuminance Illuminance Lux Meter RYG_FS0474 14-Mar-24 13-Mar-25 12
Rayong Lab pH at 25 oC pH meter RYG_EN0183 19-Jan-24 19-Jan-25 12
Rayong Lab BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab BOD Incubator RYG_EN0154 29-May-23 29-Nov-24 18
Rayong Lab COD Spectrophotometer RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab Total Suspended Solids Electronic  Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab Total Dissolved Solids 180°C Electronic  Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab Oil & Grease Electronic  Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab Oil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab Oil & Grease Water Bath RYG_EN0061 21-Mar-24 21-Sep-25 18
Rayong Lab Temperature pH meter RYG_FS0594 3-Aug-23 3-Aug-24 12
Rayong Lab Temperature Digital Thermometer With Sensor RYG_FS0418 10-Oct-23 10-Oct-24 12

Soil pH aqueous phase 50% (w/v) pH meter BKK_EN0342 27-Oct-23 27-Oct-24 12
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Project Site : Barometric Pressure (mm Hg)  :

Calibrate Location : Temperature ( °C) :

Calibrate Date : High Volume ID :

CalibrationSheet No.: High Volume Model :

Calibrator ID: 4 High Volume S/N :

Calibrator Model : Calibrator Slope :

Calibrator S/N : Calibrator Intercept :

Delta H2O Qstd I : Chart

(inch) (m3
/min) (CFM)

High Volume Air Sampler Calibration Worksheet

ศนูยพ์ัฒนาฝีมอืแรงงาน จ ระยอง

C-240524-RYG_FS0177

Test No. Linear Regression

y = 31.442x + 6.7984

0.0

65.4

0.0 0.5 1.0 1.5 2.0

I (CFM)

Qstd (m3/min)

Rotameter ID. Calibration Date Regression Result Coefficient (R
2
)

BKK_FS0585 23 Apr 24 Y = 1.0322x + 2.25 0.9997

BKK_FS0587 23 Apr 24 Y = 1.0111x + 16.357 0.9994

BKK_FS0592 23 Apr 24 Y = 1.001x + 14.551 1.0000

BKK_FS0594 23 Apr 24 Y = 1.0048x + 4.9762 1.0000

BKK_FS1004 01 Apr 24 Y = 0.9826x + 12.32 0.9998

BKK_FS1005 01 Apr 24 Y = 1.0183x + 0.0633 0.9998

BKK_FS1006 01 Apr 24 Y = 1.1534x - 3.3241 0.9989

BKK_FS1007 23 Apr 24 Y = 1.1084x + 2.9017 0.9994

BKK_FS1008 06 May 24 Y = 1.1347x + 2.1915 0.9996

BKK_FS1012 07 May 24 Y = 1.0488x - 26.533 0.9998

BKK_FS1013 07 May 24 Y = 1.0255x - 57.741 1.0000

BKK_FS1017 04 Apr 24 Y = 1.0213x + 0.1156 1.0000

BKK_FS1018 04 Apr 24 Y = 1.0007x + 1.3933 0.9999

BKK_FS1019 04 Apr 24 Y = 1.0038x - 1.3381 1.0000

BKK_FS1020 04 Apr 24 Y = 1.003x + 5.7656 1.0000

BKK_FS1021 04 Apr 24 Y = 1.0096x - 25.605 0.9926

BKK_FS1022 04 Apr 24 Y = 1.0937x - 103.66 0.9980

BKK_FS1023 07 May 24 Y = 1.1613x - 2.675 1.0000

BKK_FS1024 07 May 24 Y = 1.0157x - 4.3362 1.0000

BKK_FS1025 07 May 24 Y = 1.0018x - 4.6236 0.9999

BKK_FS1039 01 Apr 24 Y = 0.9909x + 11.357 0.9991

BKK_FS1040 01 Apr 24 Y = 1.0121x - 19.203 0.9996

BKK_FS1041 01 Apr 24 Y = 1.0176x + 1.4813 0.9996

BKK_FS1042 01 Apr 24 Y = 0.9927x + 10.76 0.9995

BKK_FS1043 01 Apr 24 Y = 0.9965x + 13.696 1.0000

BKK_FS1044 01 Apr 24 Y = 1.1159x - 0.9354 0.9978

PHK_FS0027 06 May 24 Y = 1.1281x + 0.4949 0.9997

PHK_FS0028 06 May 24 Y = 1.0332x - 1.8233 0.9999

PHK_FS0029 06 May 24 Y = 1.001x + 10.848 1.0000

RYG_FS0197 01 Apr 24 Y = 1.0045x + 10.275 1.0000

RYG_FS0198 01 Apr 24 Y = 1.0061x + 0.715 0.9999

RYG_FS0199 01 Apr 24 Y = 0.976x + 3.1497 0.9998

RYG_FS0654 01 Apr 24 Y = 1.0354x + 0.3361 0.9998

RYG_FS0655 01 Apr 24 Y = 0.978x + 13.603 0.9991

RYG_FS0656 01 Apr 24 Y = 1.0035x + 6.879 0.9999

RYG_FS0657 01 Apr 24 Y = 1.0233x + 0.8908 0.9982

RYG_FS0658 01 Apr 24 Y = 0.9905x + 9.8867 0.9996

RYG_FS0659 01 Apr 24 Y = 0.9994x + 13.924 1.0000

SGK_FS0135 23 Apr 24 Y = 1.0117x + 4.8833 1.0000

ROTA METER CALIBRATION RESULT APRIL 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R
2
)

ROTA METER CALIBRATION RESULT APRIL 2024

SGK_FS0136 23 Apr 24 Y = 1.0134x + 3.6467 1.0000

SGK_FS0138 04 Apr 24 Y = 1.0449x - 0.3684 0.9988

SGK_FS0139 04 Apr 24 Y = 1.0086x + 3.1267 0.9988

SGK_FS0140 04 Apr 24 Y = 1.0029x + 7.5181 1.0000

SGK_FS0141 23 Apr 24 Y = 1.1129x - 0.0619 0.9997

SGK_FS0142 23 Apr 24 Y = 1.0136x + 2.4267 0.9999

SGK_FS0143 23 Apr 24 Y = 1.0036x + 8.3162 1.0000

Review By : Approved By :

(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)

Enviro Field Services Manager Assistant General Manager





Calibration of Date : 8-Jan-24 Barometric Pressure (mmHg) : 755.3

Next Cal. Date : 8-Jul-24 Relative   Humidity  (%)              : 35.0

Temperature      ( C° )                : 27.3

Console Control  Meter Data Reference Dry Gas Meter Data
Calibration No. : C-080124-BKK_FS0468 Reference Dry Gas Meter ID     : BKK_FS1122

Dry Gas Meter ID : BKK_FS0468 Serial No.                                      :  A2003240

Serial No.  : 1302005 Correction Factor (Y)                  : 0.9824

Model No. : XC-572-V Next Calibration Date                 : 7-Nov-24

Dry Gas Meter Orifice

Correction Calibration
(mm.H2O) Minutes Tr Vm (Liters) Ti To Avg.Tm Factor Factor

Final Initial Total (°C) Final Initial Total (°C) (°C) (°C) (Y)   ∆H@
15 10.97 150.00 0.00 150.00 33.0 425897.0 425757.0 140.00 31.0 31.0 26.0 1.0270 37.6571
25 8.70 150.00 0.00 150.00 33.0 426054.0 425911.0 143.00 32.0 32.0 32.0 1.0246 39.3455
50 6.28 150.00 0.00 150.00 33.0 426214.0 426067.0 147.00 32.0 32.0 32.0 0.9943 41.0021
80 4.97 150.00 0.00 150.00 33.0 426381.6 426233.0 148.60 32.0 32.0 32.0 0.9808 41.0884
120 4.12 150.00 0.00 150.00 33.0 426543.2 426393.0 150.20 33.0 33.0 33.0 0.9698 42.2154

Avg. 0.9993 40.2617
       Y         =Ratio of reading of reference to dry gas meter : tolerance for individual values + 0.02 from average .

      ∆H@   =Orifice pressure differential  that equates  to 21.24 lm of air @  25 C and  760 mm of mercury , mmH2O ; tolerance for individual values +  5.08 from average .

Procedure; 40 CFR 60,APP A,METH ,SEC 5.3 & 7

Calibrated by: Approved by:

CONSOLE CONTROL UNIT  CALIBRATION TEST REPORT

Reference Dry Gas Meter Calibration Console Control ; Drygas Meter∆Η Θ

( Mr.Natthapol   Jiengwareewong)

RYG Field Service Specialist(1
FORM NO.: F 06-024    REVISION NO.: 2   ISSUE DATE: 30 Jun 22

( Mr. Saksit Phaisanphisut )

  RYG Field Service Scientist(4) 

Vr (Liters)

Calibration Date : 8 Jan 24
Barometric Pressure (mmHg) : 755.3

Relative Humidity (%) : 35.0

Reference Stopwatch Data Console Control  Meter Data 

Stopwatch ID No. : E18061

Model : F808

Serial No. : -

Calibration Date : 8 Sep 20
Certificate No. : E-2009018

Run No. Time Reading (m:ss)

1 5:00

2 5:00

3 5:00

4 5:00

5 5:00

6 5:00

7 5:00

8 5:00

9 5:00

10 5:00

Calibrate by :

5:00:09

5:00:11

5:00:07

5:00:08

5:00:09

8 Jul 24

Time Actual (m:ss:ms)

6

3 0.00005

5:00:05

5:00:06

5:00:06

27.3

BKK_FS0468

XC-572-V

1302005

Next Cal. Date :

Temperature (
o
C) :

5:00:03

5:00:09

Diff. (ms) 

0.00010

8

9

0.00013

0.00015

0.00018

0.00008

0.00010

8

5

6

Dry Gas Meter No. :
Model :
Serial No. : 

Stopwatch Calibration Test Report

Mr. Saksit Phaisanphisut

0.00013

0.00015

0.00012

Average

SD

0.00012

0.00004

Diff. (min)

7

9

11

  RYG Field Service Scientist (4)

Approved by :

Mr.Natthapol   Jiengwareewong

  RYG Field Service Specialist (1)

  Calibration Date :        8 Jan 24   Ambient Temperature (°C) 

  Calibration sheet No. :  C-080124-BKK_FS0469   Relative  Humidity  (%) : 

  Digital Temperature ID : BKK_FS0469   Reference Temperature ID 

  Serial No. :           1302005   Serial No. : 

  Model :               XC-572-V   Model :     

  Next Calibrate :   

Reference Temperature Digital Temperature Error

°C °C °C

Stack 0 0 0 ±3 Pass

25 24 -1 ±3 Pass

50 49 -1 ±3 Pass

100 101 1 ±3 Pass

150 150 0 ±3 Pass

200 200 0 ±3 Pass

250 250 0 ±3 Pass

300 300 0 ±3 Pass

500 501 1 ±3 Pass

Probe 100 101 1 ±3 Pass

120 120 0 ±3 Pass

140 140 0 ±3 Pass

Oven 100 100 0 ±3 Pass

120 121 1 ±3 Pass

140 141 1 ±3 Pass

Filter 100 102 2 ±3 Pass

120 121 1 ±3 Pass

140 141 1 ±3 Pass

Exit 0 0 0 ±3 Pass

10 9 -1 ±3 Pass

20 19 -1 ±3 Pass

Meter 0 -1 -1 ±3 Pass

25 24 -1 ±3 Pass

50 48 -2 ±3 Pass

AUX 0 0 0 ±3 Pass

25 24 -1 ±3 Pass

50 49 -1 ±3 Pass

MPE : (Maximum permissible error of measurement) คา่ความผดิพลาดสงูสดุของการวดัทีѷยอมได ้

Calibrated by  : Approved by : 

FORM NO.: F 06-027    REVISION NO.: 2   ISSUE DATE: 16/2/23

Pass / Fail

27.3

35

RYG_FS0681

201090014918

Digicon-CC-VT-MS

13 Nov 24

  RYG Field Service Scientist (4)

MPE

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Location

( Mr. Saksit Phaisanphisut )
_________________________________

( Mr.Natthapol Jiengwareewong)
   RYG Field Service Specialist (1)

________________________________________

  Calibration Date : 8 Jan 24 Nozzle Set ID. : BKK_FS0474

 Calibration Sheet No. : C-080124-BKK_FS0474 Vernier Caliper ID.: BKK_FS1123

Hi - Lo (D1 + D2 + D3) / 3

D1 D2 D3 ∆D Davg

1 0.305 0.300 0.305 0.005 0.303
2 0.455 0.455 0.455 0.000 0.455
3 0.604 0.602 0.601 0.003 0.602
4 0.760 0.765 0.770 0.010 0.765
5 0.935 0.945 0.935 0.010 0.938
6 1.095 1.098 1.092 0.006 1.095
7 1.260 1.260 1.260 0.000 1.260
8 1.605 1.600 1.610 0.010 1.605

        Where :

        D1, D2, D3 = There different nozzle diameters at 60 degrees to 

   each other, each measured the nearest 0.025 mm.

        ∆D = Maximum distance between any two diameters,

   must be < 0.100 mm.

        Davg = (D1 + D2 + D3) / 3

        Calibrated by :_______________________________________ Approved by :_________________________________________

FORM NO.: F 06-026    REVISION NO.: -   ISSUE DATE: 9/1/03

( Mr. Saksit Phaisanphisut )

Field Scientist (4)

PROBE NOZZLE DIAMETER

CALIBRATION DATA SHEET

Nozzle Diameter (cm.)
Nozzle ID #

( Mr.Natthapol   Jiengwareewong )

Field Specialist (1)

D3
D2

D1

MEASUREMENT PLANE



Date Calibration 8-Jan-24 Due Date 8-Jul-24
Pitot ID BKK_FS0472 Inclinometer ID BKK_FS1131
Pitot SN Vernier ID RYG_FS0539

Parameter Value Allowable Range Check
α1 -5.1 -10° <  α1 < +10° OK
α2 6.7 -10° <  α2 < +10° OK
β1 2.0 -5° <  β1 < +5° OK
β2 -4.2 -5° <  β2 < +5° OK
γ 3.7 - -
θ 0.2 - -

Z = A tan γ 0.058 Z  ≤ 0.125" OK
W = A tan θ 0.003 W  ≤ 0.031" OK

Dt 0.30 0.188" to 0.375" OK
A/2Dt 1.50 1.05 ≤  PA/Dt ≤  1.5 OK

A 0.9 2.1Dt ≤  A ≤ 3Dt OK

Calibrated by :   _____________________              Approved By :  ________________________

FORM NO.: F 06-124    REVISION NO.: 0   ISSUE DATE: 25/12/23

               ( Mr. Saksit Phaisanphisut )                                     ( Mr.Natthapol Jiengwareewong )
                   RYG Field Services Scientist (4)                                  RYG Field Services  Specialist (1)

Type S Pitot Tube Calibration

                        Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube 
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.

Calibration of Date      8-Jan-24 Barometric Pressure ( mm.Hg ) : 755.3

Next Calibration Date  8-Jul-24 Relative  Humidity    (%)              35.0

Temperature (˚C  )                       27.3

Dry Gas Meter Data Reference Dry Gas Meter Data
Calibration sheet No. :  C-080124-BKK_FS0563 Reference Dry Gas Meter ID  : BKK_FS1122

Dry Gas Meter ID         Serial No.                                  :  A2003240
Serial No.                     1606011 Correction Factor (Y)             :  0.9824

Model No.                    XC-62-CV Next Calibration Date            : 7 Nov 24

Dry Gas Meter

Correction

Tr Ti To Avg. Tm Factor 

Final Initial Total (
o
C ) Final Initial Total (

o
C ) (

o
C ) (

o
C ) ( Y )

30.00 0.00 30.00 27.0 30.35 0.00 30.35 26.0 26.0 26.0 0.9679

30.00 0.00 30.00 27.0 30.35 0.00 30.35 27.0 27.0 27.0 0.9710

60.00 0.00 60.00 27.0 60.83 0.00 60.83 30.0 30.0 27.0 0.9690

60.00 0.00 60.00 27.0 60.82 0.00 60.82 30.0 30.0 27.0 0.9692

90.00 0.00 90.00 27.0 90.19 0.00 90.19 31.0 31.0 27.0 0.9803

90.00 0.00 90.00 27.0 90.12 0.00 90.12 31.0 31.0 27.0 0.9811

Avg. 0.9731

       Y  =  Ratio of reading of reference dry gas meter to dry gas meter ; tolerance for individual  +   0.05 from average.

  

          Calibrate by :          Approved by :

FORM NO.: F 06-023   REVISION NO.: 1   ISSUE DATE: 30/6/22

                       ( Mr.Natthapol   Jiengwareewong)

DRY GAS METER CALIBRATION TEST REPORT

  RYG Field Service Specialist (1) 

Mr. (   jittakorn.sriwasa             )

  RYG Field Service Scientist (2) 

Vr (Liters) Vm (Liters)

Dry Gas MeterReference Dry  Gas Meter Calibration 

BKK_FS0563

Calibration Date : 8 Jan 24
Barometric Pressure (mmHg) : 755.3

Relative Humidity (%) : 35.0

Reference Stopwatch Data Console Control  Meter Data 

Stopwatch ID No. : E18061

Model : F808

Serial No. : -

Calibration Date : 8 Sep 20
Certificate No. : E-2009018

Run No. Time Reading (m:ss)

1 5:00

2 5:00

3 5:00

4 5:00

5 5:00

6 5:00

7 5:00

8 5:00

9 5:00

10 5:00

Calibrate by :

  RYG Field Service Scientist (4)

Approved by :

Mr.Natthapol   Jiengwareewong

  RYG Field Service Specialist (1)

Dry Gas Meter No. :
Model :
Serial No. : 

Stopwatch Calibration Test Report

Mr. Saksit Phaisanphisut

0.00013

0.00015

0.00012

Average

SD

0.00012

0.00004

Diff. (min)

7

9

11

Diff. (ms) 

0.00010

8

9

0.00013

0.00015

0.00018

0.00008

0.00010

8

5

6

8 Jul 24

Time Actual (m:ss:ms)

6

3 0.00005

5:00:05

5:00:06

5:00:06

27.3

BKK_FS0563

XC-62-CV

1606011

Next Cal. Date :

Temperature (
o
C) :

5:00:03

5:00:09

5:00:09

5:00:11

5:00:07

5:00:08

5:00:09

  Calibration Date :        8 Jan 24   Ambient Temperature (°C) 

  Calibration sheet No. :  C-080124-BKK_FS0563   Relative  Humidity  (%) : 

  Digital Temperature ID :  BKK_FS0563   Reference Temperature ID 

  Serial No. :           1606011   Serial No. : 

  Model :               XC-62-CV   Model :     

  Next Calibrate :   

Reference Temperature Digital Temperature Error

°C °C °C

Stack 0 0 0 ±3 Pass

25 25 0 ±3 Pass

50 50 0 ±3 Pass

100 100 0 ±3 Pass

150 150 0 ±3 Pass

200 200 0 ±3 Pass

250 250 0 ±3 Pass

300 300 0 ±3 Pass

500 500 0 ±3 Pass

Probe 100 100 0 ±3 Pass

120 120 0 ±3 Pass

140 140 0 ±3 Pass

Oven 100 100 0 ±3 Pass

120 121 1 ±3 Pass

140 140 0 ±3 Pass

Filter 100 100 0 ±3 Pass

120 120 0 ±3 Pass

140 140 0 ±3 Pass

Exit 0 0 0 ±3 Pass

10 10 0 ±3 Pass

20 20 0 ±3 Pass

Meter 0 0 0 ±3 Pass

25 25 0 ±3 Pass

50 50 0 ±3 Pass

AUX 0 0 0 ±3 Pass

25 26 1 ±3 Pass

50 51 1 ±3 Pass

MPE : (Maximum permissible error of measurement) คา่ความผดิพลาดสงูสดุของการวดัทีѷยอมได ้

Calibrated by  : Approved by : 

FORM NO.: F 06-027    REVISION NO.: 2   ISSUE DATE: 9 Feb 23

Pass / Fail

27.3

35

RYG_FS0681

201090014918

Digicon-CC-VT-MS

13 Nov 24

          Mr.Natthapol   Jiengwareewong
  RYG Field Service Scientist (2)

MPE

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Location

Mr. Jittakorn.Sriwasa
_________________________________

   RYG Field Service Specialist (1)

________________________________________



Rotameter ID. Calibration Date Regression Result Coefficient (R
2
)

BKK_FS0585 10 Jan 24 Y = 1.0351x + 2.3733 0.9998

BKK_FS0587 10 Jan 24 Y = 1.0168x + 15.05 0.9997

BKK_FS0592 10 Jan 24 Y = 1.0013x + 12.556 1.0000

BKK_FS0594 10 Jan 24 Y = 1.0048x + 4.9762 1.0000

BKK_FS1004 04 Jan 24 Y = 0.9873x + 13.47 0.9993

BKK_FS1005 04 Jan 24 Y = 1.0187x + 1.25 0.9998

BKK_FS1006 04 Jan 24 Y = 1.1589x - 3.6605 0.9981

BKK_FS1007 10 Jan 24 Y = 1.1347x + 1.6007 0.9989

BKK_FS1008 10 Jan 24 Y = 1.127x + 4.3827 0.9996

BKK_FS1017 04 Jan 24 Y = 1.0632x - 0.0701 0.9998

BKK_FS1018 04 Jan 24 Y = 1.0115x + 1.2867 0.9996

BKK_FS1019 04 Jan 24 Y = 1.0019x + 8.4867 1.0000

BKK_FS1026 19 Jan 24 Y = 0.9618x + 1.9626 0.9999

BKK_FS1027 19 Jan 24 Y = 1.0065x - 4.3786 1.0000

BKK_FS1028 19 Jan 24 Y = 1.0184x - 37.308 0.9997

BKK_FS1029 19 Jan 24 Y = 0.9809x + 2.7925 0.9977

BKK_FS1030 19 Jan 24 Y = 0.996x - 1.3286 1.0000

BKK_FS1031 19 Jan 24 Y = 1.015x - 27.236 0.9997

BKK_FS1039 04 Jan 24 Y = 1.0047x + 8.0267 0.9997

BKK_FS1040 04 Jan 24 Y = 1.0059x + 3.6952 1.0000

BKK_FS1041 04 Jan 24 Y = 1.0677x - 0.0486 0.9995

BKK_FS1042 04 Jan 24 Y = 1.0021x + 11.273 0.9995

BKK_FS1043 04 Jan 24 Y = 1.0023x + 8.3905 1.0000

BKK_FS1044 04 Jan 24 Y = 1.0738x + 1.2527 0.9997

PHK_FS0027 10 Jan 24 Y = 1.1096x + 0.3565 1.0000

PHK_FS0028 10 Jan 24 Y = 1.034x - 2.52 1.0000

PHK_FS0029 10 Jan 24 Y = 1.0017x + 8.0124 1.0000

RYG_FS0197 04 Jan 24 Y = 1.0045x + 10.275 1.0000

RYG_FS0198 04 Jan 24 Y = 1.0024x + 10.1 1.0000

RYG_FS0199 04 Jan 24 Y = 1.0343x - 0.3854 0.9999

RYG_FS0654 04 Jan 24 Y = 1.0529x + 0.1565 0.9996

RYG_FS0655 04 Jan 24 Y = 0.992x + 8.9667 0.9992

RYG_FS0656 04 Jan 24 Y = 1.0068x  -2.8429 1.0000

RYG_FS0657 04 Jan 24 Y = 1.0472x +1.9228 0.9999

RYG_FS0658 04 Jan 24 Y = 0.9675x + 20.263 0.9996

RYG_FS0659 04 Jan 24 Y = 1.0028x + 10.275 1.0000

SGK_FS0135 17 Jan 24 Y = 1.0145x + 2.8273 1.0000

SGK_FS0136 17 Jan 24 Y = 1.0113x + 1.75 0.9999

SGK_FS0138 04 Jan 24 Y = 1.0632x - 1.0034 0.9999

ROTA METER CALIBRATION RESULT JANUARY 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R
2
)

ROTA METER CALIBRATION RESULT JANUARY 2024

SGK_FS0139 04 Jan 24 Y = 1.0047x + 1.8667 0.9999

SGK_FS0140 04 Jan 24 Y = 1.0001x + 14.149 1.0000

SGK_FS0141 04 Jan 24 Y = 1.111x - 1.1337 0.9994

SGK_FS0142 04 Jan 24 Y = 1.0179x + 0.3633 0.9999

SGK_FS0143 04 Jan 24 Y = 1.054x + 2.2352 1.0000

Review By : Approved By :

(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont)

Enviro Field Services Manager Assistant General Manager
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Cert. No.: 24TM632
Page : 1 of 3

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UFE 500

Serial No. : G511.1572

ID No. : RYG_EN0010

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 

Calibrated by :

Approved by :

Issue Date : 22 March 2024

(   ) Pornthippa Tameyakul
(   ) Unnopphol Harachai
(   ) Suwit Imjai

Approved Signatory

21 March 2024
21 March 2024

Man Pattanapongpaiboon

21/09/25

REVIEW BY ………………………………

APPROVED BY…………………………...

NEXT CAL DATE………………………....

Equipment : Cert. No.: 24TM632
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date
1 ) Data Acquisition MY57013711 23LM115 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Beginning Finished
27 27
57 59
222 224

1 18-18TC-01 18-18RTD-01
2 18-18TC-02 18-18RTD-02
3 18-18TC-03 18-18RTD-03
4 18-18TC-04 18-18RTD-04
5 18-18TC-05 18-18RTD-05
6 18-18TC-06 23-18RTD-06
7 18-18TC-07 18-18RTD-07
8 18-18TC-08 22-18RTD-08

9 (ref.) 18-18TC-09 18-18RTD-09

Hot Air Oven
Used Item 

REL.Humid. ( % )
AC Supply ( Volt )

Environment during calibration 

2403-0563OC-1

Temp. ( OC )

Traceable
TPA

Calibration Point

Position : ( 104 ) °C( 180 ) °C

Ref. Std. ID No.: @

D

H

2

3

4

9

6
7

5

8

W/2 D/2

H/2

a
b

c

W

1 (ref.)

D = 0.40 m
W = 0.56 m
H = 0.48 m

Capacity = 0.11 m³

Dimension of Chamber : Probe Installation Details : 
a = 5.0 cm
b = 5.0 cm
c = 5.0 cm

Equipment : Cert. No.: 24TM632
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Close

UUC* UUC* Overall Coverage
Setting Reading Variation  Factor
( °C ) ( °C ) ( °C ) k
104.0 104.0 0.62 2
180.0 180.0 1.7 2

1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
103.921 103.786 103.757 103.759 103.950 103.817 104.213 103.672 103.673 0.42
179.614 179.270 179.145 179.599 180.001 180.423 180.293 180.629 179.429 1.1

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .

      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

Point 
Calibration

-o0o-

( °C )
104.0
180.0

Calibration
Point 
( °C )
104.0
180.0

0.051
0.15

0.59
1.3

Position
UncertaintyMeasured Temperature ( °C )  

stability
 ( ± °C )

uniformity
( °C )

Temperature

( * )  Without Adjustment

Hot Air Oven
Used Item 
2403-0563OC-1

Temperature

Cert. No.: 24TM634
Page : 1 of 3

Equipment : Hot Air Oven

Manufacturer : Memmert

Model : UF 110

Serial No. : B423.0853

ID No. : RYG_EN0213

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 

Calibrated by :

Approved by :

Issue Date : 23 March 2024

(   ) Pornthippa Tameyakul
(   ) Unnopphol Harachai
(   ) Suwit Imjai

Approved Signatory

21 - 22 March 2024
21 March 2024

Man Pattanapongpaiboon

21/03/25

REVIEW BY ………………………………

APPROVED BY…………………………...

NEXT CAL DATE………………………....

Equipment : Cert. No.: 24TM634
Condition As-Received : Page : 2 of 3
Reference :
Procedure Used :-
    Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T.
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Due Date
1 ) Data Acquisition MY57013711 23LM115 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close

Beginning Finished
27 27
59 59
224 223

1 18-18TC-01 18-18RTD-01
2 18-18TC-02 18-18RTD-02
3 18-18TC-03 18-18RTD-03
4 18-18TC-04 18-18RTD-04
5 18-18TC-05 18-18RTD-05
6 18-18TC-06 23-18RTD-06
7 18-18TC-07 18-18RTD-07
8 18-18TC-08 22-18RTD-08

9 (ref.) 18-18TC-09 18-18RTD-09

Hot Air Oven
Used Item 

REL.Humid. ( % )
AC Supply ( Volt )

Environment during calibration 

2403-0563OC-3

Temp. ( OC )

Traceable
TPA

Calibration Point

Position : ( 104 ) °C( 180 ) °C

Ref. Std. ID No.: @

D

H

2

3

4

9

6
7

5

8

W/2 D/2

H/2

a
b

c

W

1 (ref.)

D = 0.40 m
W = 0.56 m
H = 0.48 m

Capacity = 0.11 m³

Dimension of Chamber : Probe Installation Details : 
a = 5.0 cm
b = 5.0 cm
c = 5.0 cm



Equipment : Cert. No.: 24TM634
Condition As-Received : Page : 3 of 3
Reference :
Result of Calibration :-
Function of UUC* : Temperature Source
Fresh air setting : Close

UUC* UUC* Overall Coverage
Setting Reading Variation  Factor
( °C ) ( °C ) ( °C ) k
104.0 104.0 0.90 2
180.0 180.0 2.0 2

1 2 3 4 5 6 7 8 9 (ref.)  ( ±°C )
104.169 103.506 103.898 103.712 103.772 103.730 104.289 103.805 103.798 0.42
180.701 179.239 179.935 179.999 180.127 180.138 180.895 179.313 180.211 1.1

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured 
temperature at the reference location  which are observed at the same time or at as close an observation time as 
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC*  :   Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity .

      The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k, providing a level of confidence of approximately 95 %.

Point 
Calibration

-o0o-

( °C )
104.0
180.0

Calibration
Point 
( °C )
104.0
180.0

0.065
0.20

0.52
1.2

Position
Uncertainty

Measured Temperature ( °C )  

stability
 ( ± °C )

uniformity
( °C )

Temperature

( * )  Without Adjustment

Hot Air Oven
Used Item 
2403-0563OC-3

Temperature

Cert. No.: 24TM635
Page : 1 of 3

Equipment : Water Bath

Manufacturer : Memmert

Model : WNB22

Serial No. : L513.0648

ID No. : RYG_EN0061

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,  
A. Pluakdaeng,
Rayong 21140, Thailand

Location : Wet Chemistry Lab

Received Order :
Calibration Date :
Ambient Temperature : ( 26 ± 10 ) OC
Relative Humidity : ( 50 ± 30 ) % 

Calibrated by :

Approved by :

Issue Date : 23 March 2024

Approved Signatory
(   ) Pornthippa Tameyakul

(   ) Suwit Imjai
(   ) Unnopphol Harachai

21 March 2024
21 March 2024

Man Pattanapongpaiboon

21/09/25

REVIEW BY ………………………………

APPROVED BY…………………………...

NEXT CAL DATE………………………....

Equipment : Cert. No.: 24TM635
Condition As-Received : Used Item Page : 2 of 3
Reference : 2403-0563OC-4
Procedure Used :-
       Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).
    The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

( °C ) ( %R.H. )
Beginning of Calibration 25 55
Finished of Calibration 25 57

1
2
3
4

5(ref.) 4803988-005

Position :
Ref. Std. 
ID No.:

4803988-001

4803988-004

4803988-002

Water Bath

222
223

4803988-003

Environmental AC Voltage Supply
( Volt )

1 2
34 5(ref.)

Front

Equipment : Cert. No.: 24TM635
Condition As-Received : Used Item Page : 3 of 3
Reference : 2403-0563OC-4
Result of Calibration :- ( * )  Without Adjustment
Function of UUC* : Temperature Source

Calibration UUC*
point Reading
( °C ) ( °C ) 1 2 3 4 5 (ref.)  ( ± °C )
85.0 85.0 84.428 84.424 84.489 84.507 84.477 0.18

Calibration Coverage
point  Factor 
( °C )  ( ± °C ) k
85.0 0.11 2

Average* : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature 
at the reference location  which are observed at the same time or at as close an observation time as possible 
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability  :   One-half of the greatest maximum difference of measured temperature at any one probe.
UUC*  :  Unit Under Calibration
Note  :   The reported uncertainty of measurement was included stability and excluded uniformity.

         The reported uncertainty of measurement was based on a standard uncertainty multiplied by a 
coverage factor k,  providing a level of confidence of approximately 95 %.

( °C )

Uncertainty

-o0o-

0.19
( °C )

Uniformity Stability 

85.0

Water Bath

Average* Standard Reading ( OC )
Position

UUC*
Setting
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( )     Determination  of  Particulate  Emissions  

from  Stationary  Sources    (United  States  

environmental  Protection  Agency  :  U.S.  EPA)     

( )             
Determination  of  Metals  Emissions  from  Stationary  Sources  

  (United  States  Environmental  Protection  Agency  :  U.S.  EPA)    
 

( )       Determination  of  

Hydrogen  Halide  and  Halogen  Emissions  from  Stationary  Sources  Non-Isokinetic    Determination  

of  Hydrogen  Halide  and  Halogen  Emissions  from  Stationary  Sources  Isokinetic  

  (United  States  Environmental  Protection  Agency  :  U.S.  EPA)  

   

( )     Determination  of  Sulfuric  Acid  Mist  

and  Sulfur  Dioxide  Emissions  from  Stationary  Sources  

  (United  States  Environmental  Protection  Agency  :  U.S.  EPA)    
 

( )     Determination  of  Hydrogen   
Sulfuric,  Carbonyl  Sulfide  and  Carbon  Disulfide  Emissions  from  Stationary  Sources    

  (United  States  Environmental  Protection  Agency  :  U.S.  EPA)  

   

( )     Determination  of  Carbon  

Monoxide  Emissions  from  Stationary  Sources    
(United  States  Environmental  Protection  Agency  :  U.S.  EPA)  

 

( )     Determination  of  Sulfur  Dioxide  

Emissions  from  Stationary  Sources    Determination  of  Sulfuric  Acid  Mist  and  Sulfur  

Dioxide  Emissions  from  Stationary  Sources    
(United  States  Environmental  Protection  Agency  :  U.S.  EPA)    

 



    
                     

 

 

( )     
Determination  of  Nitrogen  Oxide  Emissions  from  Stationary  Sources  

  (United  States  Environmental  Protection  Agency  :  U.S.  EPA)  

   

( )       Measurement  of  Gaseous  
Organic  Compound  Emissions  by  Gas  Chromatography  

  (United  States  Environmental  Protection  Agency  :  U.S.  EPA)  
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( )   (INSPECTION  MANHOLE)      
 

( )   
 

( )  -    
( )     

(INSPECTION  MANHOLE)      (MANHOLE)    .  
   -  

  
       

      (Calcium  Carbide  Sludge)  
  (Solvent)   

   
   

( )   (pH)    .     .  
( )   (Temperature)       
( )   (Color)       
( )   (Odor)   
( )   (Total  Dissolved  Solids    TDS)    ,   

 
( )   (Total  Suspended  Solids)       
( )   (Biochemical  Oxygen  Demand)              

     
( )   (Chemical  Oxygen  Demand)       
( )   (Sulfide)       

( )   (Cyanides  HCN)    .    
( )   (Fat  Oil  and  Grease)       
( )   (Formaldehyde)       
( )   (Phenols  Compound)       
( )   (Free  Chlorine)       
( )   (Pesticide)   
( )   (Total  Kjeldahl  Nitrogen)       

     
                     

 

 
 

( )   (Fluoride)       
( )   (Surfactants)       
( )    
 ( . )   (Zinc)    .    
 ( . )   (Hexavalent  Chromium)    .    
 ( . )   (Trivalent  Chromium)    .    
 ( . )   (Arsenic)    .    
 ( . )   (Copper)    .    
 ( . )   (Mercury)    .    
 ( . )   (Cadmium)    .    
 ( . )   (Barium)    .    
 ( . )   (Selenium)    .    
 ( . )   (Lead)    .    
 ( . )   (Nickel)    .    
 ( . )   (Manganese)    .    
 ( . )   (Silver)    .    
 ( . )   (Total  Iron)    .    

      
    

    Standard  Methods  for  the  
Examination  of  Water  and  Wastewater    American  Public  Health  Association,  
American  Water  Work  Association    Water  Environment  Federation  
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หนา  ๔๔
เลม   ๑๔๑ ตอนพิเศษ   ๑๔๖    ง ราชกิจจานุเบกษา ๒๗   พฤษภาคม   ๒๕๖๗



หนา  ๔๕
เลม   ๑๔๑ ตอนพิเศษ   ๑๔๖    ง ราชกิจจานุเบกษา ๒๗   พฤษภาคม   ๒๕๖๗

หนา  ๔๖
เลม   ๑๔๑ ตอนพิเศษ   ๑๔๖    ง ราชกิจจานุเบกษา ๒๗   พฤษภาคม   ๒๕๖๗

หนา  ๔๗
เลม   ๑๔๑ ตอนพิเศษ   ๑๔๖    ง ราชกิจจานุเบกษา ๒๗   พฤษภาคม   ๒๕๖๗

หนา  ๔๘
เลม   ๑๔๑ ตอนพิเศษ   ๑๔๖    ง ราชกิจจานุเบกษา ๒๗   พฤษภาคม   ๒๕๖๗

หนา  ๔๙
เลม   ๑๔๑ ตอนพิเศษ   ๑๔๖    ง ราชกิจจานุเบกษา ๒๗   พฤษภาคม   ๒๕๖๗
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  .    (Total  Suspended  Solids)         

  .    (Biochemical  Oxygen  Demand)         

  .    (Chemical  Oxygen  Demand)         

  .    (Sulfide)         

  .    (Cyanides  CN)    .      

  .    (Oil  and  Grease)         

  .    (Formaldehyde)         

  .    (Phenols)         

  .    (Free  Chlorine)         

  .    (Pesticide)     

  .    (Total  Kjeldahl  Nitrogen)         

  .       

   ( )   (Zn)    .      

   ( )   (Hexavalent  Chromium)    .   

   

   ( )   (Trivalent  Chromium)    .   

   

   ( )   (As)    .      

   ( )   (Cu)    .      

   ( )   (Hg)    .      

   ( )   (Cd)    .      

   ( )   (Ba)    .      

   ( )   (Se)    .    

   ( )   (Pb)    .      

   ( )   (Ni)    .      

   ( )   (Mn)    .      

           

  .      (pH  Meter)  

  .      

  .       

    
                     

 

 

  .      (ADMI  Method)   

  .      

(Glass  Fiber  Filter  Disk)               

  .       

(Glass  Fiber  Filter)     -            

  .                

    (Azide  Modification)   

  (Membrane  Electrode)   

  .      (Potassium  Dichromate)   

  .      (Iodometric  Method)    

(Methylene  Blue  Method)   

  .      (Distillation)    

(Colorimetric  Method)    Flow  Injection  Analysis   

  .      Liquid – Liquid  Extraction  

  Soxhlet  Extraction     

  .      (Colorimetric  Method)   

  .      (Distillation)    

(Colorimetric  Method)   

  .      (Titrimetric  Method)    

(Colorimetric  Method)   

  .      (Gas-Chromatographic  

Method)        (High-Performance  Liquid  Chromatographic  

Method)   

  .      (Kjeldahl)   

  .     

   ( )              

  (Acid  digestion)    

  (Atomic  Absorption  Spectrometry : AAS)    

(Inductively  Coupled  Plasma)   

   ( )    

    
                     

 

 

    )     (Acid  digestion)  

  (Atomic  Absorption  

Spectrometry : AAS)    (Inductively  Coupled  Plasma)   

    )     (Colorimetric  Method)  

  (Atomic  Absorption  

Spectrometry : AAS)    (Inductively  

Coupled  Plasma)   
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(Atomic  Absorption  Spectrophotometry)    (Hydride  Generation)  

    (Inductively  Coupled  Plasma)   

   ( )      

(Cold  Vapor  Atomic  Absorption  Spectrometry)  

  (Cold  Vapor  Atomic  Fluorescence  Spectrometry)    

(Inductively  Coupled  Plasma)   

        

    Standard  Methods  for  the  

Examination  of  Water  and  Wastewater    American  Public  Health  Association,  

American  Water  Work  Association    Water  Environment  Federation  

   

           

  .        

    

   

  .        .     

(Grab  Sample) 

       

   

    
                     

 

 

    ( . .  )    
      

( . .  )            
. .     

 
          . .   

   
 

    
                     

 

 

 
        

   
 

. .   
 

 

  
  
      
    

    
 

                 
  . .      

     
   

“ ”     
  . .         

( )   (International  Agency  for  Research  
on  Cancer - IARC)      (Group  1)      (Group  2A)       
(Group  2B)   

( )   (United  States  Environmental  
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( )   Test  Methods  of  Evaluating  Solid  Waste,  
Physical/Chemical  Methods  (SW-846)    
(United  States  Environmental  Protection  Agency)   



    
                     

 

 

( )   Standard  Methods  for  the  Examination  of  
Water  and  Wastewater    (American  Public  Health  
Association – APHA)    (American  Water  Works  Association)  

  Water  Environment  Federation    
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  (Up-gradient)    
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 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

1  (Acenaphthene) 83-32-9 1,000 140 
2  (Acetone )                             

-  (2-Propanone) 
67-64-1 1,000 230 

3  (Aldrin) 309-00-2 0.1 0.003 
4  (Anthracene) 120-12-7 1,000 72 
5  (Antimony) 7440-36-0 1,000 1.0 
6   (Arsenic) 7440-38-2 27 0.1 
7  (Asbestos*) 1332-21-4 1.  - 
8  (Atrazine) 1912-24-9 110 0.02 
9  (Barium) 7440-39-3 1,000 160 

10 ( )  (Benz(a)anthracene) 56-55-3 5.5 0.01 
11  (Benzene) 71-43-2 15 0.2 
12 ( )  

Benzo(b)fluoranthene) 
205-99-2 2.2 0.1 

13 ( )  
Benzo(k)fluoranthene 

207-08-9 22 0.7 

14  (Benzoic acid) 65-85-0 1,000 100 
15 ( )  (Benzo(a)pyrene) 50-32-8 2.9 0.01 
16 ( )  

(Benzo[g,h,i]perylene) 
191-24-2 1,000 72 

17  (Beryllium) 7440-41-7 13 0.01 
18 ( - )                             

(Bis(2-chloroethyl)ether) 
111-44-4 52 0.04 

19 ( - )  
(Bis(2-ethylhexyl)phthalate) 

117-81-7 117 3.5 

20  
(Bromodichloromethane) 

75-27-4 426 0.8 

21  (Bromoform)  
(Tribromomethane) 

75-25-2 1,000 6.0 

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

22  (Butanol) 71-36-3 1,000 240 
23 (Butyl  benzyl  

phthalate) 
85-68-7 0.3 48 

24  (Cadmium) 7440-43-9 810 2.0 
25  (Carbazole) 86-74-8 82 2.0 
26  (Carbon disulfide) 75-15-0 30 4.0 
27  (Carbon  

tetrachloride) 
56-23-5 5.3 0.4 

28  (Chlordane) 57-74-9 110 0.04 
29  (p – Chloroaniline) 106-47-8 325 9.5 
30  (Chlorobenzene) 108-90-7 460 48 
31  

(Chlorodibromomethane) 
124-48-1 20 0.6 

32  (Chloroform) 67-66-3 1,000 8.0 
33 2-  (2-Chlorophenol) 95-57-8 420 12 
34  (Chromium) 7440-47-3 640 6.0 
35  (III) (Chromium (III)) 16065-83-1 1,000 40 
36  (VI) ( Chromium (VI)) 18540-29-9 640 6.0 
37  (Chrysene) 218-01-9 220 7.0 
38  (Cyanide) 57-12-5 35 5.0 
39 , -  ( 2,4-D) 94-75-7 12,000 12 
40  (DDD) 72-54-8 7.0 0.2 
41  (DDE)  72-55-9 0.001 0.1 
42  (DDT)  50-29-3 120 0.1 
43 ( , )   

Dibenz(a,h)anthracene 
53-70-3 0.22 0.01 

44  (Di-n-butyl 
phthalate) 

84-74-2 1,000 24 

45 1,2-  (1,2-Dichlorobenzene) 95-50-1 1,000 21 
46 1, -  (1,3-Dichlorobenzene) 541-73-1 1,000 21 
47 1, -  (1,4-Dichlorobenzene) 106-46-7 1,000 0.2 

     

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

48 3,3-  (3,3-Dichlorobenzidine) 91-94-1 4.0 0.1 
49 , -  (1,1-Dichloroethane) 75-34-3 1,000 24 
50 , -  (1,2-Dichloroethane) 107-06-2 7.6 0.5 
51 ,1-  (1,1-Dichloroethylene) 75-35-4 1.2 0.1 
52 - , -                             

(cis-1,2-Dichloroethylene) 
156-59-2 150 2.0 

53 - , -                          
(trans-1,2-Dichloroethylene) 

156-60-5 210 5.0 

54 , -  (2,4-Dichlorophenol) 120-83-2 254 7.2 
55 1,2-  (1,2-Dichloropropane) 78-87-5 92 0.7 
56 1, -  (1,3-Dichloropropane) 142-28-9 462 72 
57 1, -  (1,3-Dichloropropene) 542-75-6 13 0.3 
58  (Dieldrin) 60-57-1 1.5 0.003 
59  (Diethyl phthalate) 84-66-2 1,000 30 
60 2,4-  (2,4-Dimethylphenol) 105-67-9 1,000 48 
61 2,4-  (2,4-Dinitrophenol) 51-28-5 162 5.0 
62 2,4-  (2,4-Dinitrotoluene) 121-14-2 2.5 0.1 
63 2, -  (2,6-Dinitrotoluene) 606-20-2 2.5 0.1 
64  (Di-n-octyl phthalate) 117-84-0 1,000 48 
65  (Endosulfan) 115-29-7 485 14 
66  (Endrin) 72-20-8 25 1.0 
67  (Ethylbenzene) 100-41-4 230 2.0 
68  (Fluoranthene) 206-44-0 1,000 48 
69  (Fluorene) 86-73-7 1,000 48 
70  (Heptachlor) 76-44-8 5.5 0.01 
71   (Heptachlor epoxide) 1024-57-3 2.7 0.01 
72  (Hexachlorobenzene) 118-74-1 1.0 0.03 
73 -1,3-  

(Hexachloro-1,3-butadiene) 
87-68-3 21 0.5 

74 -  (n-Hexane) 110- 54-3 1,000 11 
 
 

    

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

75 -  (α-HCH) -  
(α-BHC) 

319-84-6 0.3 0.01 

76 -  (β-HCH) -    
(β-BHC) 

319-85-7 0.9 0.03 

77 -  (γ-HCH)   (Lindane) 58-89-9 29 0.04 
78 

(Hexachlorocyclopentadiene) 
77-47-4 1.6 8.0 

79  (Hexachloroethane) 67-72-1 117 2.0 
80  (1,2,3- )  (Indeno(1,2,3-cd) 

pyrene 
193-39-5 2.2 0.1 

81  (Isophorone) 78-59-1 1,000 51 
82    (Lead) 7439-92-1 750 4.0 
83  (Manganese)  7439-96-5 32,000 33 
84    (Mercury) 7439-97-6 610 0.7 
85  (Methanol) 67-56-1 1,000 60 
86  (Methoxychlor) 72-43-5 416 12 
87  (Methyl bromide) 74-83-9 116 3.0 
88  (Methylene chloride)     

 (Dichloromethane) 
75-09-2 210 6.0 

89 -  (2-methylphenol)           
-  (o-cresol) 

95-48-7 1,000 9.5 

90 2-  (2-Methylnaphthalene) 91-57-6 1,000 60 
91  -   (Methyl tert-butyl 

ether) 
1634-04-4 1,000 24 

92  (Naphthalene) 91-20-3 1,000 48 
93  (Nickel) 7440-02-0 41,000 5.0 
94  (Nitrobenzene) 98-95-3 46 1.2 
95 -                             

(N-Nitrosodiphenylamine) 
86-30-6 335 10 

96 - - -                    
(N-Nitrosodi-n-propylamine) 

621-64-7 0.2 0.01 

     



 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

97                   
(Polychlorinated Biphenyls)   (PCB) 

1336-36-3 10 0.1 

98  (Pentachlorophenol) 87-86-5 110 0.2 
99  (Phenanthrene) 85-01-8 1,000 72 

100  (Phenol) 108-95-2 1,000 72 
101  (Pyrene) 129-00-0 1,000 72 
102  (Selenium) 7782-49-2 10,000 12 
103  (Silver) 7440-22-4 1,000 12 

  (Styrene) 100-42-5 1,700 24 
105 1,1,2,2-                           

(1,1,2,2-Tetrachloroethane) 
79-34-5 8.0 0.2 

106   
(Tetrachloroethylene)      

 (Perchloroethylene) 

127-18-4 190 0.9 

107  (Toluene) 108-88-3 520 5.0 
108  (Toxaphene) 8001-35-2 1.5 0.04 
109  ( 5– 8) (TPH (C5 – C8))  

      
( 5– 8) (Total Petroleum 
Hydrocarbon (C5 – C8)) 

- 25 1.4 

110  ( – 16) (TPH (C>8 – C16))  
             

( – 16) (Total Petroleum 
Hydrocarbon (C>8 – C16))  

- 25 1.7 

111  ( >16 – 35) 
(TPH (C>16–C35))  

 ( >16 – 35)   
(Total Petroleum Hydrocarbon (C>16 – C35)) 

- 8.0 0.1 

112 1,2,4-  (1,2,4-Trichlorobenzene) 120-82-1 1,000 24 
113 1,1,1-  (1,1,1-Trichloroethane) 71-55-6 1,400 0.2 

 
 

    

 
 
 

  

 
  

 ( CAS No. )  
 

 

 
( ./ .) 

 
( ./ .) 

114 1,1,2-  (1,1,2-Trichloroethane) 79-00-5 19 0.8 
115  (Trichloroethylene) 79-01-6 61 4.4 
116 2,4,5-  (2,4,5-

trichlorophenol)  
95-95-4 1,000 24 

117 2,4, -  (2,4,6-
Trichlorophenol) 

88-06-2 151 4.4 

118 1,3,5  (1,3,5-
Trimethylbenzene) 

108-67-8 139 12 

119  (Vanadium) 7440-62-2 1,000 17 
120  (Vinyl acetate) 108-05-4 1,000 119 
121  (Vinyl chloride)  

 (chloroethene) 
75-01-4 8.3 0.03 

122 -  (m-Xylene) 108-38-3 210 24 
123 -  (o-Xylene) 95-47-6 210 24 
124 -  (p-Xylene) 106-42-3 210 24 
125  ( ) (Xylene (Total)) 1330-20-7 210 24 
126   (Zinc) 7440-66-6 1,000 10 
 
*    

 

  
  .  – .  

 
 
 

  
.   

 

: RfDABS  Dermally-Adjusted Reference Dose 
   SFABS  Dermally-Adjusted Cancer Slope Factor 
   ABSGI  Gastro-Intestinal Absorption Factor 
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 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

1  acetaldehyde 75-07-0 200 ppm - - - 

2  ( ) acetic acid 64-19-7 10 ppm - - - 

3   acetic anhydride 108-24-7 5 ppm - - - 

4  acetone 67-64-1 1000 ppm - - - 

5 
  
 

acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m3 

6  acetonitrile 75-05-8 40 ppm - - - 

7  acrolein 107-02-8 0.1 ppm - - - 

8  acrylamide 79-06-1 0.3 mg/m3 - - - 

9  acrylic acid 79-10-7 2 ppm  - - - 

10  acrylonitrile 107-13-1 2 ppm 10 ppm 15 min - 

11  adipic acid 124-04-9 5 mg/m3 - - - 

12  aldrin 309-00-2 0.25 mg/m3 - - - 

13   allyl alcohol 107-18-6 2 ppm - - - 

14   allyl chloride 107-05-1 1 ppm - - - 

15    allyl glycidyl ether 106-92-3 - - - 10 ppm 

16    allyl propyl disulfide 2179-59-1 2 ppm - - - 

17 
 

 
aluminium metal, as Al 7429-90-5 

  
 

 

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 
- 

 
- respirable dust  5 mg/m3 - - - 

18 -  alpha-alumina 1344-28-1 
 

 

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 
- 

 
- respirable dust  5 mg/m3 - - - 

19 2-  2-aminopyridine 504-29-0 0.5 ppm - - - 

20  amitrole 61-82-5 0.2 mg/m3 - - - 

21  ammonia 7664-41-7 50 ppm - - - 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

22  ammonium chloride, fume 12125-02-9 10 mg/m3  20 mg/m3  15 min  - 

23   ammonium sulfamate 7773-06-0  

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 

- 
 

 
- respirable dust  5 mg/m3 - - - 

24 -   n-amyl acetate 628-63-7 100 ppm - - - 

25 -   sec-amyl acetate 626-38-0 125 ppm - - - 

26   aniline and homologs 62-53-3 5 ppm - - - 

27  ( -, - ) anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m3 - - - 

28 
 

 
antimony and compounds,  
as Sb 

7440-36-0 0.5 mg/m3 - - - 

29 
 ( )  
  ( ) 

arsenic, inorganic 
compounds, as As 

7440-38-2 0.01 mg/m3 - - - 

30 
 ( )  
  ( ) 

arsenic, organic 
compounds, as As 

7440-38-2 0.5 mg/m3 - - - 

31  arsine 7784-42-1 0.05 ppm - - - 

32   asbestos (chrysotile form) 77536-68-6 0.1 f/cm3 - - - 

33 
 ( ) 

 
asphalt (bitumen), as 
benzene soluble aerosol 

8052-42-4 0.5 mg/m3 - - - 

34  atrazine 1912-24-9 5 mg/m3 - - - 

35   azinphos-methyl 86-50-0 0.2 mg/m3 - - - 

36 
  

 
barium, soluble 
compounds, as Ba 

7440-39-3 0.5 mg/m3 - - - 

37   barium sulfate 7727-43-7 
 

 

 
 

- 
 

- inhalable dust  15 mg/m3 - - - 

 

- 
 

 
- respirable dust  5 mg/m3 - - - 

38  benomyl 17804-35-2 
 

 

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 

- 
 

 
- respirable dust  5 mg/m3 - - - 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

39  benzene 71-43-2 1 ppm 5 ppm 15 min - 

40   benzoyl peroxide 94-36-0 5 mg/m3 - - - 

41   benzyl chloride 100-44-7 1 ppm - - - 

42 
 

  
beryllium and beryllium 
compounds, as Be 

7440-41-7 0.002 mg/m3 
0.025 
mg/m3 

30 min 
0.005 
mg/m3 

43  ( ) biphenyl (diphenyl) 92-52-4 0.2 ppm - - - 

44    bismuth telluride, undoped 1304-82-1 
 

 

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 
- 

 
- respirable dust  5 mg/m3 - - - 

45    borates, tetra, sodium salts  
 

 

 
-  - anhydrous 1330-43-4 1 mg/m3  - - - 

 
-  - decahydrate 1303-96-4 5 mg/m3  - - - 

 
-  - pentahydrate 12179-04-3 1 mg/m3  - - - 

46   boron tribromide 10294-33-4 - - - 1 ppm  

47   boron trifluoride 7637-07-2 - - - 1 ppm 

48  bromacil 314-40-9 10 mg/m3  - - - 

49   bromine pentafluoride 7789-30-2 0.1 ppm  - - - 

50  bromoform 75-25-2 0.5 ppm - - - 

51 1,3-  1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min - 

52   butenes, all isomers  250 ppm  - - - 

53 -  n-butanol 71-36-3 100 ppm - - - 

54 -  sec-butanol 78-92-2 150 ppm - - - 

55 -  tert-butanol   75-65-0 100 ppm - - - 

56 2-  2-butoxyethanol 111-76-2 50  ppm - - - 

57 -   tert-butyl acetate 540-88-5 200 ppm - - - 

58 -   n-butyl acrylate 141-32-2 2 ppm  - - - 

59  butylamine 109-73-9 - - - 5 ppm 

60 
-     

( ) 
n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - - 



 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

61 -   n-butyl lactate 138-22-7 5 ppm  - - - 

62   butyl mercaptan 109-79-5 10 ppm - - - 

63 - -  o-sec-butylphenol 89-72-5 5 ppm  - - - 

64 - -  p-tert-butyltoluene 98-51-1 10 ppm - - - 

65   cadmium, as Cd 7440-43-9  0.005 mg/m3 - - - 

66   calcium carbonate 1317-65-3  

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 
- 

 
- respirable dust  5 mg/m3 - - - 

67 
  
 

calcium chromate, as Cr 13765-19-0 0.001 mg/m3  - - - 

68   calcium cyanamide 156-62-7 0.5 mg/m3  - - - 

69   calcium hydroxide 1305-62-0  

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 

-
 

 
- respirable dust  5 mg/m3 - - - 

70   calcium oxide 1305-78-8 5 mg/m3 - - - 

71  ( ) carbaryl (sevin) 63-25-2 5 mg/m3 - - - 

72  carbofuran 1563-66-2 0.1 mg/m3  - - - 

73   carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm 

74   carbon monoxide 630-08-0 50 ppm - - - 

75  carbon tetrachloride 56-23-5 10 ppm 200 ppm 
5 min in  
any 3 hr 

25 ppm 

76   cesium hydroxide 21351-79-1 2 mg/m3  - - - 

77  chlordane 57-74-9 0.5 mg/m3  - - - 

78   chlorinated camphene 8001-35-2 0.5 mg/m3  - - - 

79  chlorine 7782-50-5 - - - 1 ppm 

80   chloroacetyl chloride 79-04-9 0.05 ppm  - - - 

81  chlorobenzene 108-90-7 75 ppm - - - 

82  chlorodifluoromethane 75-45-6 1000 ppm  - - - 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

83  ( ) 
chloroform 
(trichloromethane) 

67-66-3 - - - 50 ppm 

84 1- -1-  1-chloro-1-nitropropane 600-25-9 20 ppm - - - 

85  chloropentafluoroethane 76-15-3 1000 ppm  - - - 

86   chloropicrin  76-06-2 0.1 ppm - - - 

87 -  ß-chloroprene 126-99-8 25 ppm - - - 

88  2-  2-chloropropionic acid 598-78-7 0.1 ppm  - - - 

89 -  o-chlorostyrene 2039-87-4 50 ppm  75 ppm  15 min  - 

90 -  o-chlorotoluene 95-49-8 50 ppm  - - - 

91  chlorpyrifos 2921-88-2 0.1 mg/m3  - - - 

92   ( ) coal dust  
 

 

 
-  

 
- anthracite ,respirable dust)  0.4 mg/m3  - - - 

 

-    

 

- bituminous or lignite ,          
respirable dust 

 0.9 mg/m3  - - - 

93 
    

 
coal tar pitch volatiles, as 
benzene soluble aerosol 

65996-93-2 0.2 mg/m3 - - - 

94 
   
 

cobalt carbonyl, as Co 10210-68-1 0.1 mg/m3  - - - 

95 
   

 
cobalt hydrocarbonyl, as Co 16842-03-8 0.1 mg/m3  - - - 

96 
   

 
cobalt metal, dust, and 
fume, as Co 

7440-48-4 0.1 mg/m3 - - - 

97  ( ) cotton dust, raw, untreated  1 mg/m3 - - - 

98  (  ) 
cumene (isopropyl 
benzene) 

98-82-8 50 ppm - - - 

99  cyanamide 420-04-2 2 mg/m3  - - - 

100  cyclohexane 110-82-7 300 ppm - - - 

101  cyclohexanol 108-93-0 50 ppm - - - 

102  cyclohexanone 108-94-1 50 ppm - - - 

103  cyclohexylamine 108-91-8 10 ppm  - - - 

104  cyclopentane 287-92-3 600 ppm  - - - 

 
 

   
  

 
 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

105 
 (  

 ) 
cyhexatin (tricyclohexyltin 
hydroxide) 

13121-70-5 5 mg/m3  - - - 

106 
 (  
) 

DDT 
(dichlorodiphenyltrichloro 
ethane) 

50-29-3 1 mg/m3 - - - 

107  ( ) demeton (systox) 8065-48-3 0.1 mg/m3 - - - 

108  diazinon 333-41-5 0.01 mg/m3  - - - 

109 -  o-dichlorobenzene 95-50-1 - - - 50 ppm 

110 -  p-dichlorobenzene 106-46-7 75 ppm - - - 

111 1,1-  1,1-dichloroethane 75-34-3 100 ppm - - - 

112 1,2-  1,2-dichloroethylene 540-59-0 200 ppm - - - 

113 
2,4-  (  2,4-  

) 
2,4-D (2,4 
dichlorophenoxyacetic acid) 

94-75-7 10 mg/m3  - - - 

114 1,1- -1-  1,1-dichloro-1-nitroethane 594-72-9 - - - 10 ppm 

115  ( ) dichlorvos (DDVP) 62-73-7 1 mg/m3 - - - 

116  dicrotophos 141-66-2 0.05 mg/m3  - - - 

117  dieldrin 60-57-1 0.25 mg/m3 - - - 

118  diethanolamine 111-42-2 1 mg/m3  - - - 

119 2-  2-diethylaminoethanol 100-37-8 10 ppm - - - 

120   diethylene triamine 111-40-0 1 ppm  - - - 

121   diethyl ketone 96-22-0 200 ppm  - - - 

122   diisobutyl ketone 108-83-8 50 ppm - - - 

123  diisopropylamine 108-18-9 5 ppm - - - 

124 
 

( , - ) 
dimethylaniline 
(N,N-dimethylaniline) 

121-69-7 5 ppm - - - 

125   dimethylformamide 68-12-2 10 ppm - - - 

126 1,1-  1,1-dimethylhydrazine 57-14-7 0.5 ppm - - - 

127   dimethyl sulfate 77-78-1 1 ppm - - - 

128   dinitrobenzene, all isomers    

 ortho- 528-29-0 1 mg/m3 - - - 

  meta- 99-65-0 1 mg/m3 - - - 

 para- 100-25-4 1 mg/m3 - - - 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

129 - -  dinitro-o-cresol 534-52-1 0.2 mg/m3 - - - 

130  dinitrotoluene 25321-14-6 1.5 mg/m3 - - - 

131 
 

(  ) 
dioxane (diethylene 
dioxide) 

123-91-1 100 ppm - - - 

132  dioxathion 78-34-2 0.1 mg/m3  - - - 

133  diphenylamine 122-39-4 10 mg/m3  - - - 

134   dipropyl ketone 123-19-3 50 ppm  - - - 

135  diquat 
85-00-7 

2764-72-9 
6385-62-2 

  
 

 

 
- 

 
- inhalable dust  0.5 mg/m3  - - - 

 
- 

 
- respirable dust  0.1 mg/m3  - - - 

136  diuron 330-54-1 10 mg/m3  - - - 

137  endosulfan 115-29-7 0.1 mg/m3  - - - 

138  endrin 72-20-8 0.1 mg/m3 - - - 

139 
 

(1- -2,3- ) 
epichlorohydrin (1-chloro-2, 
3-epoxypropane) 

106-89-8 5 ppm - - - 

140  (  - ) EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 mg/m3 - - - 

141  (  ) ethanol (ethyl alcohol) 64-17-5 1000 ppm - - - 

142  ethanolamine 141-43-5 3 ppm - - - 

143  ethion 563-12-2 0.05 mg/m3 - - - 

144 
2-  (

) 
2-ethoxyethanol 
(cellosolve) 

110-80-5 200 ppm - - - 

145 
2-   
(  ) 

2-ethoxyethyl acetate 
(cellosolve acetate) 

111-15-9 100 ppm - - - 

146   ethyl acetate 141-78-6 400 ppm - - - 

147   ethyl acrylate 140-88-5 25 ppm - - - 

148  ethylamine 75-04-7 10 ppm - - - 

149   ethyl benzene 100-41--4 100 ppm - - - 

150   ethyl bromide 74-96-4 200 ppm - - - 

151   ethyl chloride 75-00-3 1000 ppm - - - 

    

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

152   ethylene chlorohydrin 107-07-3 5 ppm - - - 

153  ethylenediamine 107-15-3 10 ppm - - - 

154   ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm 

155 
  

(1,2- ) 
ethylene dichloride 
(1,2-dichloroethane) 

107-06-2 50 ppm 200 ppm 
5 min in  
any 3 hr 

100 ppm 

156    ethylene glycol 107-21-1 - - - 100 mg/m3 

157    ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm 

158   ethylene oxide 75-21-8 1 ppm 5 ppm 15 min - 

159    ethyl ether  60-29-7 400 ppm - - - 

160   ethyl formate 109-94-4 100 ppm - - - 

161   ethyl mercaptan  75-08-1 - - - 10 ppm 

162   ethyl silicate 78-10-4 100 ppm - - - 

163  fensulfothion 115-90-2 0.01 mg/m3  - - - 

164  fenthion 55-38-9 0.05 mg/m3  - - - 

165  fluorine 7782-41-4 0.1 ppm - - - 

166   fluorides, as F  2.5 mg/m3 - - - 

167  fonofos 944-22-9 0.1 mg/m3  - - - 

168  formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min - 

169  formic acid 64-18-6 5 ppm - - - 

170  furfural 98-01-1 5 ppm - - - 

171   furfuryl alcohol 98-00-0 50 ppm - - - 

172  glycidol 556-52-5 50 ppm - - - 

173  heptachlor 76-44-8 0.5 mg/m3 - - - 

174  ( - ) heptane (n-heptane) 142-82-5 500 ppm - - - 

175 - -  
hexamethylene 
diisocyanate 

822-06-0 0.005 ppm  - - - 

176 -  n-hexane 110-54-3 500 ppm - - - 

177  hydrazine 302-01-2 1 ppm - - - 

178   hydrogen bromide 10035-10-6 3 ppm - - - 

179   hydrogen chloride 7647-01-0 - - - 5 ppm 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

180   hydrogen cyanide 74-90-8 10 ppm - - - 

181 
  
 

hydrogen fluoride, as F 7664-39-3 3 ppm - - - 

182   hydrogen peroxide 7722-84-1 1 ppm - - - 

183   hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm 

184  hydroquinone 123-31-9 2 mg/m3 - - - 

185 2-   2-hydroxypropyl acrylate 999-61-1 0.5 ppm  - - - 

186  iodine 7553-56-2 - - - 0.1 ppm 

187   isobutyl acetate 110-19-0 150 ppm - - - 

188  isophorone 78-59-1 25 ppm - - - 

189   isophorone diisocyanate 4098-71-9 0.005 ppm  - - - 

190 2-  2-isopropoxyethanol 109-59-1 25 ppm  - - - 

191   isopropyl acetate 108-21-4 250 ppm - - - 

192   ( ) isopropyl alcohol (IPA) 67-63-0 400 ppm - - - 

193  isopropylamine 75-31-0 5 ppm - - - 

194   lead inorganic, as Pb 7439-92-1 0.05 mg/m3 - - - 

195   lead chromate 7758-97-6 
 

 

 
-  - as Pb  0.05 mg/m3  - - - 

 
-  - as Cr  0.012 mg/m3  - - - 

196 . . . ( ) 
L.P.G.  
liquified petroleum gas) 

68476-85-7 1000 ppm - - - 

197  ( ) mercury 7439-97-6 - - - 0.1 mg/m3 

198  ( )  organo (alkyl) mercury 7439-97-6 0.01 mg/m3 - - 0.04 mg/m3 

199  -  methyl n-butyl ketone 591-78-6 100 ppm - - - 

200   methyl chloride 74-87-3 100 ppm 300 ppm 
5 min in  
any 3 hr 

200 ppm 

201  methylcyclohexane 108-87-2 500 ppm - - - 

202  methylcyclohexanol 25639-42-3 100 ppm - - - 

203 -  o-methylcyclohexanone 583-60-8 100 ppm - - - 

204   methylene chloride 75-09-2 25 ppm 125 ppm 15 min - 



 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

205 4,4-  4,4-methylene dianiline 101-77-9 0.1 ppm  - - - 

206    ( ) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - - 

207     
methyl ethyl ketone 
peroxide 

1338-23-4 - - - 0.2 ppm  

208   methyl formate 107-31-3 100 ppm - - - 

209   methyl iodide 74-88-4 5 ppm - - - 

210    methyl isoamyl ketone 110-12-3 100 ppm - - - 

211    methyl isobutyl carbinol  108-11-2 25 ppm - - - 

212    methyl isobutyl ketone  108-10-1 100 ppm - - - 

213    methyl isopropyl ketone 563-80-4 20 ppm  - - - 

214   methyl mercaptan 74-93-1 - - - 10 ppm 

215   methyl methacrylate 80-62-6 100 ppm - - - 

216   methyl parathion 298-00-0 0.02 mg/m3  - - - 

217 -   alpha-methyl styrene 98-83-9 - - - 100 ppm 

218  ( ) mevinphos (phosdrin) 7786-34-7 0.01 mg/m3  - - - 

219 
 

 
mica, respirable dust 12001-26-2 3 mg/m3  - - - 

220  monocrotophos 6923-22-4 0.05 mg/m3  - - - 

221  morpholine 110-91-8 20 ppm - - - 

222  nickel 7440-02-0 
 

 

 
-   

  
- metal and insoluble 
compounds, as Ni 

 1 mg/m3 - - - 

 
-  

 
- soluble compounds, as Ni  1 mg/m3 - - - 

223  nicotine 54-11-5 0.5 mg/m3 - - - 

224  nitric acid 7697-37-2 2 ppm - - - 

225  nitrous oxide 10024-97-2 50 ppm  - - - 

226   nitric oxide 10102-43-9 25 ppm - - - 

227  nitrobenzene 98-95-3 1 ppm - - - 

228  nitroethane 79-24-3 100 ppm - - - 

229   nitrogen dioxide 10102-44-0 - - - 5 ppm 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

230  nitroglycerin 55-63-0 - - - 0.2 ppm 

231  nitromethane 75-52-5 100 ppm - - - 

232 1-  1-nitropropane 108-03-2 25 ppm - - - 

233 2-  2-nitropropane 79-46-9 25 ppm - - - 

234   nitrotoluene, all isomers 
88-72-2, 
99-08-1, 
99-99-0 

5 ppm - - - 

235  octane 111-65-9 500 ppm - - - 

236 
  
 

osmium tetroxide, as Os 20816-12-0 0.002 mg/m3  - - - 

237  oxalic acid 144-62-7 1 mg/m3 - - - 

238   oxygen difluoride 7783-41-7 0.05 ppm - - - 

239 
 

 
paraquat, respirable dust 4685-14-7 0.5 mg/m3 - - - 

240  parathion 56-38-2 0.1 mg/m3 - - - 

241  pentaborane 19624-22-7 0.005 ppm - - - 

242  pentachloronaphthalene 1321-64-8 0.5 mg/m3 - - - 

243  pentachlorophenol 87-86-5 0.5 mg/m3 - - - 

244  pentane 109-66-0 1000 ppm - - - 

245 
 

( ) 
perchloroethylene 
(tetrachloroethylene) 

127-18-4 100 ppm 300 ppm 
5 min in  
any 3 hr 

200 ppm 

246  phenol 108-95-2 5 ppm - - - 

247 -  o-phenylenediamine 95-54-5 0.1 mg/m3  - - - 

248 -  m-phenylene diamine 108-45-2 0.1 mg/m3  - - - 

249 -  p-phenylene diamine 106-50-3 0.1 mg/m3 - - - 

250  phorate 298-02-2 0.05 mg/m3  - - - 

251  (  ) 
phosgene (carbonyl 
chloride) 

75-44-5 0.1 ppm - - - 

252  phosphoric acid 7664-38-2 1 mg/m3 - - - 

253  ( ) phosphorus (yellow) 7723-14-0 0.1 mg/m3 - - - 

254   phosphorus oxychloride 10025-87-3 0.1 ppm - - - 

255   phosphorus pentachloride 10026-13-8 1 mg/m3 - - - 

    

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

256   phosphorus pentasulfide 1314-80-3 1 mg/m3 - - - 

257   phosphorus trichloride 7719-12-2 0.5 ppm - - - 

258   phthalic anhydride 85-44-9 2 ppm - - - 

259   picric acid  88-89-1 0.1 mg/m3 - - - 

260 
 (2- -1,3-

) 
pindone (2-pivalyl-1,3-
indandione) 

83-26-1 0.1 mg/m3 - - - 

261   potassium hydroxide 1310-58-3 - - - 2 mg/m3  

262   propargyl alcohol 107-19-7 1 ppm  - - - 

263 1,3-  1,3-propiolactone 57-57-8 0.5 ppm  - - - 

264  propionic acid 79-09-4 10 ppm  - - - 

265  propoxur 114-26-1 0.5 mg/m3  - - - 

266 -   n-propyl acetate 109-60-4 200 ppm - - - 

267 -   n-propyl alcohol 71-23-8 200 ppm - - - 

268   propylene imine 75-55-8 2 ppm - - - 

269   propylene oxide 75-56-9 100 ppm - - - 

270  pyridine 110-86-1 5 ppm - - - 

271  quinone 106-51-4 0.1 ppm - - - 

272  resorcinol 108-46-3 10 ppm  - - - 

273  rotenone 83-79-4 5 mg/m3 - - - 

274 
   

 
selenium hexafluoride,  
as Se 

7783-79-1 0.05 ppm - - - 

275 
 

 
selenium compounds ,as Se 7782-49-2 0.2 mg/m3 - - - 

276   silica, crystalline  
 

 

 
-  

 
- cristobalite, respirable 
dust 

14464-46-1 0.025 mg/m3  - - - 

 
- -  

 
- -quartz, respirable dust 

1317-95-9, 
14808-60-7 

0.025 mg/m3  - - - 

277   sodium azide 26628-22-8 
 

 

 
-   as sodium azide  - - - 0.29 mg/m3  

 
-  as hydrazoic acid vapour  - - - 0.11 ppm  

 
   

 
 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

278   sodium bisulfite 7631-90-5 5 mg/m3  - - - 

279   sodium hydroxide 1310-73-2 2 mg/m3 - - - 

280 
  

 
strontium chromate, as Cr 7789-06-2 0.0005 mg/m3  - - - 

281  strychnine 57-24-9 0.15 mg/m3 - - - 

282  styrene 100-42-5 100 ppm 600 ppm 
5 min in  
any 3 hr 

200 ppm 

283  sulfotep 3689-24-5 0.1 mg/m3  - - - 

284   sulfur dioxide 7446-09-5 5 pmm - - - 

285  sulfuric acid 7664-93-9 1 mg/m3 - - - 

286  talc 14807-96-6 
 

 

 

- 
 

 

- containing no asbestos 
fibres, respirable dust 

 2 mg/m3  - - - 

 

- 
 

 

- containing asbestos fibres, 
respirable dust 

 0.1 f/cm3  - - - 

287 
 (  

) 
TEPP (tetraethyl 
pyrophosphate) 107-49-3 0.05 mg/m3 - - - 

288 
  

 
tellurium hexafluoride, as 
Te 

7783-80-4 0.02 ppm - - - 

289 1,1,2,2-  1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - - 

290    tetraethyl lead, as Pb 78-00-2 0.075 mg/m3 - - - 

291  tetrahydrofuran 109-99-9 200 ppm - - - 

292    tetramethyl lead, as Pb 75-74-1 0.075 mg/m3 - - - 

293 
   

 
thallium, soluble 
compounds, as Tl 

7440-28-0 0.1 mg/m3 - - - 

294  thioglycolic acid 68-11-1 1 ppm  - - - 

295   thionyl chloride 7719-09-7 - - - 0.2 ppm  

296  thiram 137-26-8 5 mg/m3 - - - 

297   toluene   108-88-3 200 ppm 500 ppm 10 min 300 ppm 

298 
-2,4-  

( ) 
toluene - 2,4-diisocyanate 
(TDI) 

584-84-9 - - - 0.02 ppm 

 
 

   
  

 
 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

299 -  o-toluidine 95-53-4 5 ppm - - - 

300   tributyl phosphate 126-73-8 5 mg/m3 - - - 

301  trichloroacetic acid 76-03-9 0.5 ppm  - - - 

302 
1,1,1-  
( ) 

1,1,1-trichloroethane 
(methyl chloroform) 

71-55-6 350 ppm - - - 

303 1,1,2-  1,1,2-trichloroethane 79-00-5 10 ppm - - - 

304  trichloroethylene 79-01-6 100 ppm 300 ppm 
5 min in  
any 2 hr 

200 ppm 

305 1,2,3-  1,2,3-trichloropropane 96-18-4 50 ppm - - - 

306 
2,4,5  (  2,4,5-  

) 
2,4,5 T (2,4,5,-
trichlorophenoxyacetic acid) 

93-76-5 10 mg/m3 - - - 

307  triethylamine 121-44-8 25 ppm - - - 

308  turpentine 8006-64-2 100 ppm - - - 

309   uranium, as U 7440-61-1 
 

 

 
-  - soluble compounds  0.05 mg/m3 - - - 

 
-  - insoluble compounds  0.25 mg/m3 - - - 

310  vanadium 1314-62-1 
 

 

 

- 
  

 
- respirable dust, as V2O5  - - - 0.5 mg/m3 

 
-   

 
- fume, as V2O5  - - - 0.1 mg/m3 

311   vinyl acetate 108-05-4 10 ppm  - - - 

312   vinyl bromide 593-60-2 0.5 ppm  - - - 

313   vinyl chloride 75-01-4 1 ppm 5 ppm 15 min - 

314   vinylidene chloride 75-35-4 5 ppm  - - - 

315   vinyl toluene 25013-15-4 100 ppm - - - 

316  warfarin 81-81-2 0.1 mg/m3 - - - 

317 
 (    
) 

xylene (o-, m-, p- isomers) 1330-20-7 100 ppm - - - 

318  xylidine 1300-73-8 5 ppm - - - 

319  zinc chloride fume 7646-85-7 1 mg/m3 - - - 

 
   

 
 

 

 
 

 ( )  ( ) CAS No. 
 

 

 
 
 

 

 
 

 

 
 

 
 
 

320    zinc chromates, as Cr 
13530-65-9, 
11103-86-9, 
37300-23-5 

0.01 mg/m3  - - - 

321   zinc stearate 557-05-1 
 

 

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 
- 

 
- respirable dust  5 mg/m3 - - - 

322   zinc oxide 1314-13-2 
 

 

 
- 

 
- inhalable dust  15 mg/m3 - - - 

 
- 

 
- respirable dust  5 mg/m3 - - - 

323   zinc oxide fume 1314-13-2 5 mg/m3 - - - 

324 
  

 
zirconium compounds, as 
Zr 

7440-67-7 5 mg/m3 - - - 

  
   
 “ ”  

 
 “ ”  

       
   

 “  ”  
  

 “  (inhalable dust)”     
 

 “  (respirable dust)”     
  

 
  mg/m3   
  f/cm3   
  ppm   

 

 
                                



     
                     

 

 
 

 
   

 

 

      
        . .    

   
 

        
      

    . .      
 

    “     
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  (Time  Weighted  Average-TWA)     

   
 

          . .   
   

   
 

    
 

(ตารางแนบทายประกาศ) 
ตารางมาตรฐานระดับเสียงที่ยอมใหลูกจางไดรับเฉลี่ยตลอดระยะเวลาการทํางานในแตละวัน 
ระดับเสยีงเฉลี่ยตลอดเวลาการทาํงาน (TWA) 

ไมเกิน (เดซิเบลเอ) 
ระยะเวลาการทํางานที่ไดรบัเสียงตอวนั*  
ชั่วโมง นาที 

๘๒ ๑๖ - 
๘๓ ๑๒ ๔๒  
๘๔ ๑๐  ๕ 
๘๕ ๘  - 
๘๖ ๖ ๒๑ 
๘๗ ๕ ๒ 
๘๘ ๔ - 
๘๙ ๓ ๑๑ 
๙๐ ๒ ๓๑ 
๙๑ ๒ - 
๙๒ ๑ ๓๕ 
๙๓ ๑ ๑๖ 
๙๔ ๑ - 
๙๕ - ๔๘ 
๙๖ - ๓๘ 
๙๗ - ๓๐ 
๙๘ - ๒๔ 
๙๙ - ๑๙ 
๑๐๐ - ๑๕ 
๑๐๑ - ๑๒ 
๑๐๒ - ๙ 
๑๐๓ - ๗.๕ 
๑๐๔ - ๖ 
๑๐๕ - ๕ 
๑๐๖ - ๔ 
๑๐๗ - ๓ 
๑๐๘ - ๒.๕ 
๑๐๙ - ๒ 
๑๑๐ - ๑.๕ 
๑๑๑ - ๑ 

  หมายเหตุ *  ระยะเวลาการทํางานที่ไดรับเสียงและระดับเสียงเฉลี่ยตลอดเวลาการทํางาน (TWA) ใหใชคามาตรฐาน 
ที่กําหนดในตารางขางตนเปนลําดับแรก หากไมมีคามาตรฐานที่กําหนดตรงตามตารางใหคํานวณจากสูตร 
ดังนี ้

  T =  ๘  
        ๒ (L- ๘๕)/๓ 

เมื่อ T  หมายถึง เวลาการทํางานที่ยอมใหไดรับเสียง (ชั่วโมง) 
 L หมายถึง ระดับเสียง (เดซิเบลเอ) 

ในกรณีคาระดับเสียงเฉลี่ยตลอดเวลาการทํางาน (TWA) ที่ไดจากการคํานวณมีเศษทศนิยมใหตัดเศษทศนิยมออก 
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( )     .      
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( )                

  
     

  
(Calibration)   

   
  (WBGT)    ISO  7243   

  ( International  Organization  for  Standardization)   
    (Calibration)   

      
 

        
     

  (WBGT)   
  (WBGT)  

     
WBGT( ) = WBGT   x  t   +  WBGT   x  t   +  .......……+  WBGTn  x  tn 
        t +  t   +  …………+  tn   
WBGT     WBGT(°C)    t   ( ) 
WBGT     WBGT(°C)    t   ( )   
WBGTn    WBGT(°C)    tn  ( )   
t +  t   +  …….…+  tn  =        (WBGT)     

     
                     

 

 
 

  
        

  (Work-Load  Assessment)    OSHA  Technical  
Manual  (U.S.  Department  of  Labor,  Occupational  Safety  and  Health  Administration)  

    ISO  8996   
   

 

   
 

 

 

   
 
 

 
      CIE  1931  

  (International  Commission  on  
Illumination)    ISO/CIE  10527      JIS   

  (Photometer  Zeroing) 
  

   
      x     

     
    IES  Lighting  

Handbook  (1981  Reference  Volume  )  
  (Illuminating  Engineering  Society  of  North  America)   

   
    

 
      

      Compliance  Document  for  New  Zealand  
Building  Code  Clause  F6  Visibility  in  Escape  Routes  Third  Edition 

     
                     

 

 
 

      
      . .   

  
   

  (Workstation)   
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  (International  Electrotechnical  Commission)     

( )     IEC  61672    IEC  651  Type  2 

( )   (Noise  Dosimeter)    IEC  61252 

( )     IEC  61672    IEC  60804 

    (Calibration)  

  (Noise  Calibrator)    IEC  60942  

   

  

    
      

  (Scale  A)    (Slow)  
     



     
                     

 

 
 

  (Noise  Dosimeter)  
  Threshold  Level    Criteria  Level    

Energy  Exchange  rate    
 

     
     

   
  D   = {  (C /T )  +  (C /T )  +  ...+  (Cn/Tn)  }  x   ___  

  TWA  ( ) = .   x  log  (D/ )  +    ___  
  D =  

  C =  
  T =     
    ( ) 
  TWA  ( ) =     /  
      TWA  ( )   
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ประกาศกรมสวัสดิการและคุมครองแรงงาน 

เรื่อง  หลกัเกณฑ  วธิีการตรวจวดั  และการวเิคราะหสภาวะการทํางานเกี่ยวกับระดับความรอน 
แสงสวาง  หรือเสียง  รวมทั้งระยะเวลาและประเภทกิจการทีต่องดําเนินการ  (ฉบับที่  ๒) 

 
 

โดยที่เปนการสมควรแกไขเพิ่มเติมประกาศกรมสวัสดิการและคุมครองแรงงาน  เรื่อง  หลักเกณฑ  
วิธีการตรวจวัด  และการวิเคราะหสภาวะการทํางานเกี่ยวกับระดับความรอน   แสงสวาง  หรือเสียง  
รวมทั้งระยะเวลาและประเภทกิจการที่ตองดําเนินการ  ลงวันที่  ๘  กุมภาพันธ  พ.ศ.  ๒๕๖๑  เพื่อให
เหมาะสมยิ่งขึ้น 

อาศัยอํานาจตามความในขอ  ๑๔  วรรคสอง  แหงกฎกระทรวงกําหนดมาตรฐานในการบริหาร  
จัดการ  และดําเนินการดานความปลอดภัย  อาชีวอนามัย  และสภาพแวดลอมในการทํางานเกี่ยวกับ
ความรอน   แสงสวาง   และเสียง  พ .ศ .   ๒๕๕๙  อธิบดีกรมสวัสดิการและคุมครองแรงงาน   
จึงออกประกาศไว  ดังตอไปนี้ 

ขอ ๑ ใหยกเลิกความในขอ  ๕  แหงประกาศกรมสวัสดิการและคุมครองแรงงาน   เรื่อง  
หลักเกณฑ  วิธีการตรวจวัด  และการวิเคราะหสภาวะการทํางานเกี่ยวกับระดับความรอน   แสงสวาง  
หรือเสียง  รวมทั้งระยะเวลาและประเภทกิจการที่ตองดําเนินการ  ลงวันที่  ๘  กุมภาพันธ  พ.ศ.  ๒๕๖๑  
และใหใชความตอไปนี้แทน 

“ขอ  ๕  อุปกรณการตรวจวัดระดับความรอน  ประกอบดวย 
(๑) เทอรโมมิเตอรกระเปาะแหง  เปนชนิดปรอทหรือแอลกอฮอลที่มีความละเอียดของสเกล  

๐.๕  องศาเซลเซียส  และมีความแมนยําบวกหรือลบ  ๐.๕  องศาเซลเซียส  มีการกําบังปองกัน
เทอรโมมิเตอรจากแสงอาทิตย  หรือแหลงที่แผรังสีความรอน  โดยไมรบกวนการไหลเวียนอากาศ 

(๒) เทอร โมมิ เตอรกระเปาะเปยกตามธรรมชาติ   มีความละเอียดของสเกล   ๐ .๕   
องศาเซลเซียส  ที่มีความแมนยําบวกหรือลบ  ๐.๕  องศาเซลเซียส  มีผาฝายชั้นเดียวที่สะอาด 
หอหุมกระเปาะ  หยดน้ํากลั่นลงบนผาฝายที่หุมกระเปาะใหเปยกชุมและใหปลายอีกดานหนึ่งของผา 
จุมอยูในน้ํากลั่นเพื่อใหผาสวนที่หุมกระเปาะเทอรโมมิเตอรเปยกอยูตลอดเวลา 

(๓) โกลบเทอรโมมิเตอร  มีชวงการวดัตัง้แตลบ  ๕  องศาเซลเซยีส  ถึง  ๑๐๐  องศาเซลเซยีส  
ที่ปลายกระเปาะเทอรโมมิเตอรเสียบอยูกึ่งกลางทรงกลมกลวงที่ทําดวยทองแดงขนาดเสนผานศูนยกลาง
สิบหาเซนติเมตร  ภายนอกทาดวยสีดําดานที่สามารถดูดกลืนรังสีความรอนไดดี 

ในกรณีที่ใชอุปกรณตรวจวัดระดับความรอนชนิดอิเล็กทรอนิกสที่สามารถอานและคํานวณ  
คาอุณหภูมิเวตบัลบโกลบ  (WBGT)  ตองเปนอุปกรณไดมาตรฐาน  ISO  7243  ขององคการมาตรฐาน 
ระหวางประเทศ  (International  Organization  for  Standardization)  หรือเทียบเทา   

้หนา   ๖
่เลม   ๑๓๙   ตอนพิเศษ   ๗    ง ราชกิจจานุเบกษา ๑๑   มกราคม   ๒๕๖๕

อุปกรณตรวจวัดระดับความรอนตามวรรคหนึ่งและวรรคสองตองทําการปรับเทียบความถูกตอง  
(Calibration)  ตามวิธีการที่ระบุในคูมือการใชงานของผูผลิตกอนการใชงานทุกครั้งและใหจัดใหมีการ
ปรับเทียบความถูกตองของอุปกรณกับหนวยปรับเทียบมาตรฐานปละหนึ่งครั้ง  เวนแตสถานประกอบกิจการ 
มีอุปกรณตรวจวัดระดับความรอนที่ใชสําหรับการตรวจวัดและวิเคราะหภายในสถานประกอบกิจการ   
ใหปรับเทียบความถูกตองของอุปกรณกับหนวยปรับเทียบมาตรฐานทุก ๆ  สองป” 

ขอ ๒ ใหยกเลิกความในขอ  ๘  แหงประกาศกรมสวัสดิการและคุมครองแรงงาน   เรื่อง  
หลักเกณฑ  วิธีการตรวจวัด  และการวิเคราะหสภาวะการทํางานเกี่ยวกับระดับความรอน   แสงสวาง  
หรือเสียง  รวมทั้งระยะเวลาและประเภทกิจการที่ตองดําเนินการ  ลงวันที่  ๘  กุมภาพันธ  พ.ศ.  ๒๕๖๑  
และใหใชความตอไปนี้แทน 

“ขอ  ๘  การตรวจวัดความเขมของแสงสวาง  ตองใชเครื่องวัดแสงที่ไดมาตรฐาน  CIE  1931  
ของคณะกรรมาธิการระหวางประเทศวาดวยความสองสวาง   (International  Commission  on  
Illumination)  หรือ  ISO/CIE  10527  หรือเทียบเทา  และกอนเริ่มการตรวจวัดตองปรับใหเครื่องวัดแสง 
อานคาที่ศูนย  (Photometer  Zeroing)  หรือตามวิธีการที่ระบุในคูมือการใชงานของผูผลิตกอน 
การใชงานทุกครั้ง  และใหจัดใหมีการปรับเทียบความถูกตองของเครื่องมือกับหนวยปรับเทียบมาตรฐาน 
ปละหนึ่งครั้ง  เวนแตสถานประกอบกิจการมีเครื่องวัดแสงที่ใชสําหรับการตรวจวัดและวิเคราะหภายใน 
สถานประกอบกิจการ  ใหปรับเทียบความถูกตองของเครื่องมือกับหนวยปรับเทียบมาตรฐานทุก ๆ  สองป” 

ขอ ๓ ใหยกเลิกชื่อของหมวด  ๕  คุณสมบัติผูตรวจวัดและวิเคราะหสภาวะการทํางาน   
แหงประกาศกรมสวัสดิการและคุมครองแรงงาน  เรื่อง  หลักเกณฑ  วิธีการตรวจวัด  และการวิเคราะห
สภาวะการทํางานเกี่ยวกับระดับความรอน  แสงสวาง  หรือเสียง  รวมทั้งระยะเวลาและประเภทกิจการ 
ที่ตองดําเนินการ  ลงวันที่  ๘  กุมภาพันธ  พ.ศ.  ๒๕๖๑  และใหใชความตอไปนี้แทน 

“หมวด  ๕  คุณสมบัติผูตรวจวัดและวิเคราะหสภาวะการทํางาน  และเงื่อนไขเฉพาะ” 
ขอ ๔ ใหยกเลิกความในขอ  ๑๕  แหงประกาศกรมสวัสดิการและคุมครองแรงงาน   

เรื่อง  หลักเกณฑ  วิธีการตรวจวัด  และการวิเคราะหสภาวะการทํางานเกี่ยวกับระดับความรอน   
แสงสวาง  หรือเสียง  รวมทั้งระยะเวลาและประเภทกิจการที่ตองดําเนินการ  ลงวันที่  ๘  กุมภาพันธ   
พ.ศ.  ๒๕๖๑  และใหใชความตอไปนี้แทน 

“ขอ  ๑๕  ผูที่ดําเนินการตรวจวัดและวิเคราะหสภาวะการทํางานในสถานประกอบกิจการ  
ตองมีคุณสมบัติอยางหนึ่งอยางใด  และเงื่อนไขเฉพาะ  ดังตอไปนี้ 

(๑) เปนบุคคลที่ขึ้นทะเบียนเปนเจาหนาที่ความปลอดภัยในการทํางานระดับวิชาชีพของ 
สถานประกอบกิจการกับกรมสวัสดิการและคุมครองแรงงาน  และมีเครื่องมือตรวจวัดระดับความรอน   
แสงสวาง  หรือเสียง  และอุปกรณการปรับเทียบ  โดยสามารถแสดงหมายเลขเครื่อง  (Serial  number)  ได  
เปนผูดําเนินการตรวจวัดและวิเคราะหสภาวะการทํางานเกี่ยวกับความรอน  แสงสวาง  หรือเสียงภายใน
สถานประกอบกิจการของตนเอง 

้หนา   ๗
่เลม   ๑๓๙   ตอนพิเศษ   ๗    ง ราชกิจจานุเบกษา ๑๑   มกราคม   ๒๕๖๕

(๒) เปนบุคคลที่สําเร็จการศึกษาไมต่ํากวาปริญญาตรีสาขาอาชีวอนามัยและความปลอดภัย
หรือเทียบเทาที่ขึ้นทะเบียนเปนเจาหนาที่ความปลอดภัยในการทํางานของสถานประกอบกิจการกับ 
กรมสวัสดิการและคุมครองแรงงาน  และมีเครื่องมือตรวจวัดระดับความรอน  แสงสวาง  หรือเสียง   
และอุปกรณการปรับเทียบ  โดยสามารถแสดงหมายเลขเครือ่ง  (Serial  number)  ได  เปนผูดําเนินการ
ตรวจวัดและวิเคราะหสภาวะการทํางานเกี่ยวกับระดับความรอน  แสงสวาง  หรือเสียงภายในสถาน
ประกอบกิจการของตนเอง 

(๓) เปนบุคคลหรือนิติบุคคลที่ขึ้นทะเบียนตามมาตรา  ๙  หรือมาตรา  ๑๑  แหงพระราชบัญญัติ
ความปลอดภัย  อาชีวอนามัย  และสภาพแวดลอมในการทํางาน  พ.ศ.  ๒๕๕๔  แลวแตกรณี” 

 
ประกาศ  ณ  วนัที่  26  พฤศจิกายน  พ.ศ.  ๒๕๖4 

นิยม  สองแกว 
อธิบดีกรมสวัสดิการและคุมครองแรงงาน 

้หนา   ๘
่เลม   ๑๓๙   ตอนพิเศษ   ๗    ง ราชกิจจานุเบกษา ๑๑   มกราคม   ๒๕๖๕
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PART 1910—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

Subpart Z—Toxic and Hazardous 

Substances

Sec. 

1910.1000 Air contaminants. 

1910.1001 Asbestos. 

1910.1002 Coal tar pitch volatiles; interpretation of term. 

1910.1003 13 Carcinogens (4-Nitrobiphenyl, etc.). 

1910.1004 alpha-Naphthylamine. 

1910.1005 [Reserved] 

1910.1006 Methyl chloromethyl ether. 

1910.1007 3, —Dichlorobenzidine (and its salts). 

1910.1008 bis-Chloromethyl ether. 

1910.1009 beta-Naphthylamine. 

1910.1010 Benzidine. 

1910.1011 4-Aminodiphenyl. 

1910.1012 Ethyleneimine. 

1910.1013 beta-Propiolactone. 

1910.1014 2-Acetylaminofluorene. 

1910.1015 4-Dimethylaminoazobenzene. 

1910.1016 N-Nitrosodimethylamine. 

1910.1017 Vinyl chloride. 

1910.1018 Inorganic arsenic. 

1910.1020 Access to employee exposure and medical records. 

1910.1025 Lead. 

1910.1027 Cadmium. 

1910.1028 Benzene. 

1910.1029 Coke oven emissions. 

1910.1030 Bloodborne pathogens. 

1910.1043 Cotton dust. 

1910.1044 1,2-dibromo-3-chloropropane. 

1910.1045 Acrylonitrile. 

1910.1047 Ethylene oxide. 

1910.1048 Formaldehyde. 

1910.1050 Methylenedianiline. 

1910.1051 1,3–Butadiene. 

1910.1052 Methylene Chloride. 

1910.1096 Ionizing radiation. 

1910.1200 Hazard communication. 

1910.1201 Retention of DOT markings, placards and labels. 

1910.1450 Occupational exposure to hazardous chemicals in 

laboratories. 

SUBJECT INDEX FOR 29 CFR PART 1910—OCCUPATIONAL 

SAFETY AND HEALTH STANDARDS 

Subpart Z—Toxic and Hazardous 
Substances

AUTHORITY: Sections 4, 6, and 8 of the Occupational Safety 

and Health Act of 1970 (29 U.S.C. 653, 655, and 657); 

Secretary of Labor’s Order No. 12–71 (36 FR 8754), 8–76 (41 

FR 25059), 9–83 (48 FR 35736), 1–90 (55 FR 9033), 6– 96 (62 

FR 111), and 3–2000 (65 FR 50017), as applicable, and 29 CFR 

part 1911. 

All of subpart Z issued under section 6(b) of the 

Occupational Safety and Health Act of 1970 (29 U.S.C 653), 

except those substances that have exposure limits in Tables Z–

1, Z–2, and Z–3 of 29 CFR 1910.1000. Section 1910.1000 also 

issued under section (6)(a) of the Act (29 U.S.C. 655(a)). 

Section 1910.1000, Tables Z–1, Z–2, and Z–3 also issued under 

5 U.S.C. 553, but not under 29 CFR part 1911, except for the 

inorganic arsenic, benzene, and cotton dust listings. 

Section 1910.1001 also issued under section 107 of the 

Contract Work Hours and Safety Standards Act (40 U.S.C. 333) 

and 5 U.S.C. 553. 

Section 1910.1002 also issued under 5 U.S.C. 553, but not 

under 29 U.S.C. 655 or 29 CFR part 1911. 

Sections 1910.1018, 1910.1029, and 1910.1200 also issued 

under 29 U.S.C. 653. 

 

SOURCE: 39 FR 23502, June 27, 1974, unless otherwise 

noted. Redesignated at 40 FR 23072, May 28, 1975.

 

§ 1910.1000  Air contaminants. 
 

An employee’s exposure to any substance listed in Tables Z–

1, Z–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 Z–2. An employee’s exposure to any substance 

listed in 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, 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 Z–2.  

(2) Acceptable ceiling concentrations. An employee’s 

exposure to a substance listed in Table Z–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 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, 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 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:  
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(1)(i) The cumulative exposure for an 8-hour work shift shall 

be computed as follows:  
 

E = (Ca Ta+Cb Tb+. . .Cn Tn)÷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 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  

(2×150+2×75+4×50)÷8=81.25 ppm  
 

Since 81.25 ppm is less than 100 ppm, the 8- hour time 

weighted average limit, the exposure is acceptable.  
 

(2)(i) In case of a mixture of air contaminants an 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 in subpart Z 

of 29 CFR part 1910. 

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

(ii) To illustrate the formula prescribed in paragraph (d)(2)(i) 

of this section, consider the following exposures:  
 

Substance 

Actual con- 
centration of 

8-hour  
exposure  

(ppm) 

8-hour TWA 
PEL (ppm)

B……………………………………………..
C……………………………………………..
D…………………………………………….. 

500 
45 
40 

1,000
200
200

 

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 in paragraph 

(e) of this section since May 29, 1971. 

 

 

TABLE Z–1—LIMITS FOR AIR CONTAMINANTS 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Acetaldehyde ………………………………………………………….…….……
Acetic acid………………………………………………………………….….……
Acetic anhydride ...................................................…………….. 
Acetone ....................................................................………… 
Acetonitrile .............................................................………….. 
2-Acetylaminofluorine; see 1910.1014 ................................… 
Acetylene dichloride; see 1,2-Dichloroethylene. 
Acetylene tetrabromide ...........................................…………… 
Acrolein ...............................................................……………… 
Acrylamide ............................................................……………. 
Acrylonitrile; see 1910.1045 .................................................. 
Aldrin ..................................................................……………… 
Allyl alcohol .................................................................……… 
Allyl chloride ..............................................................……….. 
Allyl glycidyl ether (AGE) ............................................……….. 
Allyl propyl disulfide ..................................................…………. 
alpha-Alumina ..........................................................…………. 

Total dust ....................................................................…. 
Respirable fraction ........................................................… 

Aluminum, metal (as Al) ............................................………… 
Total dust ....................................................................... 
Respirable fraction ........................................................… 

4-Aminodiphenyl; see 1910.1011 .......................................... 
2-Aminoethanol; see Ethanolamine. 
2-Aminopyridine .............................................…………………… 
Ammonia .........................................................…………………. 
Ammonium sulfamate ............................................……………. 

Total dust ....................................................................…. 
Respirable fraction ........................................................… 

n-Amyl acetate ........................................................………….. 

75-07-0 
64-19-7 

108–24–7 
67–64–1 
75–05–8 
53–96–3 

 
79–27–6 

107–02–8 
79–06–1 

107–13–1 
309–00–2 
107–18–6 
107–05–1 
106–92–3 

2179–59–1 
1344–28–1 

 
 

7429–90–5 
 
 

92–67–1 
 

504–29–0 
7664–41–7 
7773–06–0 

 
 

628–63–7 

200 
10 
5 

1000 
40 
 
 
1 

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

 
......................

2 
1 

(C)10 
2 
 

......................

......................
 

......................

......................
 
 

0.5 
50 
 

......................

......................
100 

360 
25 
20 

2400 
70 
 
 

14 
0.25 
0.3 

 
0.25 

5 
3 

(C)45 
12 
 

15 
5 
 

15 
5 
 
 
2 
35 
 

15 
5 

525 

 
 
 
 
 
 
 
 
 
X 
 
X 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

sec-Amyl acetate .....................................................………….. 
Aniline and homologs ............................................…………….. 
Anisidine (o-, p-isomers) ...........................................…………. 
Antimony and compounds (as Sb) ......................................… 
ANTU (alpha Naphthylthiourea) ............................................. 
Arsenic, inorganic compounds (as As); see 1910.1018 ......……. 
Arsenic, organic compounds (as As) ...................................…. 
Arsine .........................................................……………………… 
Asbestos; see 1910.1001 ...................................................... 
Azinphos-methyl ........................................................……….. 
Barium, soluble compounds (as Ba) ...................................…. 
Barium sulfate ...................................................……………….. 

Total dust ....................................................................…. 
Respirable fraction ........................................................… 

Benomyl ........................................................…………………… 
Total dust ....................................................................…. 
Respirable fraction ........................................................… 

Benzene; see 1910.1028 ...............................................…….. 

See Table Z–2 for the limits applicable in the operations or
sectors excluded in 1910.1028 d 

Benzidine; see 1910.1010 ..................................................... 
p-Benzoquinone; see Quinone. 
Benzo(a)pyrene; see Coal tar pitch volatiles.. 
Benzoyl peroxide ............................................................…… 
Benzyl chloride .............................................................…….. 
Beryllium and beryllium compounds (as Be) .......................…. 
Biphenyl; see Diphenyl. 
Bismuth telluride, Undoped ................................................... 

Total dust ....................................................................... 
Respirable fraction ........................................................… 

Boron oxide ......................................................................... 
Total dust ....................................................................... 

Boron trifluoride ................................................................... 
Bromine .............................................................................. 
Bromoform ......................................................................…. 
Butadiene (1,3-Butadiene); See 29 CFR 1910.1051; 29 CFR

1910.19(l). 
Butanethiol; see Butyl mercaptan. 
2-Butanone (Methyl ethyl ketone) ......................................... 
2-Butoxyethanol ................................................................... 
n-Butyl-acetate .................................................................... 
sec-Butyl acetate ................................................................. 
tert-Butyl acetate ................................................................. 
n-Butyl alcohol ..................................................................... 
sec-Butyl alcohol .................................................................. 
tert-Butyl alcohol ................................................................. 
Butylamine .......................................................................... 
tert-Butyl chromate (as CrO3) ............................................... 
n-Butyl glycidyl ether (BGE) .................................................. 
Butyl mercaptan .................................................................. 
p-tert-Butyltoluene ............................................................... 
Cadmium (as Cd); see 1910.1027 ...................................……. 
Calcium carbonate ............................................................... 

Total dust ...……………...............................................…….. 
Respirable fraction ......……………....................................... 

Calcium hydroxide ...........................................….................. 
Total dust ...……………...............................................…….. 
Respirable fraction ......……………....................................... 

Calcium oxide ...................................................................... 
Calcium silicate .................................................................... 

Total dust ...……………...............................................…….. 
Respirable fraction ......……………....................................... 

Calcium sulfate .....................…............................................ 
Total dust ...……………...............................................…….. 
Respirable fraction ......……………....................................... 

Camphor, synthetic .......................................................….…. 
Carbaryl (Sevin) ............................................................……. 
Carbon black ....................................................................... 
Carbon dioxide .................................................................... 
Carbon disulfide ................................................................... 
Carbon monoxide ................................................................. 

626–38–0
62–53–3

29191–52–4
7440–36–0

86–88–4
7440–38–2
7440–38–2
7784–42–1

(4)
86–50–0

7440–39–3
7727–43–7

17804–35–2

71–43–2

92–87–5

94–36–0
100–44–7

7440–41–7

1304–82–1

1303–86–2

7637–07–2
7726–95–6

75–25–2
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
1189–85–1
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

125 
5 

..................... 

..................... 

..................... 
 

..................... 
0.05 

 
..................... 
..................... 

 
..................... 
..................... 

 
..................... 
..................... 

 

 
 

 
 
 

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

..................... 

..................... 
 

..................... 
(C)1 
0.1 
0.5 

1 ppm/5 
ppm STEL 

 
200 
50 
150 
200 
200 
100 
150 
100 
(C)5 

............….......
50 
10 
10 
 
 

..................... 

..................... 
 

..................... 

..................... 

..................... 
 

..................... 

..................... 
 

..................... 

..................... 

..................... 

..................... 

..................... 
5000 

 
50 

650 
19 
0.5 
0.5 
0.3 

 
0.5 
0.2 

 
0.2 
0.5 

 
15 
5 
 

15 
5 
 

 
 

 
 
 
5 
5 
(2) 
 
 

15 
5 
 

15 
(C)3 
0.7 
5 

.................... 
 
 

590 
240 
710 
950 
950 
300 
450 
300 

(C)15 
(C)0.1 
270 
35 
60 
 
 

15 
5 
 

15 
5 
5 
 

15 
5 
 

15 
5 
2 
5 

3.5 
9000 
(2) 
55 

 
X 
X 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
 
X 
 
 
 
 
 
 
X 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Carbon tetrachloride ............................................................. 
Cellulose ............................................................................. 

Total dust ...……………...............................................…….. 
Respirable fraction ......……………....................................... 

Chlordane ............................................................................ 
Chlorinated camphene .......................................................... 
Chlorinated diphenyl oxide .................................................… 
Chlorine .............................................................................. 
Chlorine dioxide ................................................................... 
Chlorine trifluoride ............................................................... 
Chloroacetaldehyde .............................................................. 
a-Chloroacetophenone (Phenacyl chloride) .....................…….. 
Chlorobenzene ..................................................................... 
o-Chlorobenzylidene malononitrile ......…................................ 
Chlorobromomethane ........................................................... 
2-Chloro-1,3-butadiene; see beta-Chloroprene. 
Chlorodiphenyl (42% Chlorine) (PCB) ...........…...................... 
Chlorodiphenyl (54% Chlorine) (PCB) .............….................... 
1-Chloro-2,3-epoxypropane; see Epichlorohydrin. 
2-Chloroethanol; see Ethylene chlorohydrin. 
Chloroethylene; see Vinyl chloride. 
Chloroform (Trichloromethane) ............................................. 
bis(Chloromethyl) ether; see 1910.1008 ..........…................... 
Chloromethyl methyl ether; see 1910.1006 .......….................. 
1-Chloro-1-nitropropane ....................................................... 
Chloropicrin ......................................................................... 
beta-Chloroprene ................................................................. 
2-Chloro-6-(trichloromethyl) pyridine ..................................... 

Total dust ...……………...............................................…….. 
Respirable fraction ......……………....................................... 

Chromic acid and chromates (as CrO3) ..........…..................... 
Chromium (II) compounds. 

(as Cr) .........…...........................................……………........ 
Chromium (III) compounds. 

(as Cr) ...............….................................................…...... 
Chromium metal and insol. salts (as Cr) ….............................. 
Chrysene; see Coal tar pitch volatiles. 
Clopidol ............................................................................... 

Total dust ...…............…................................................... 
Respirable fraction ...............…......................................... 

Coal dust (less than 5% SiO2), respirable fraction …............... 
Coal dust (greater than or equal to 5% SiO2), respirable 

fraction. 
Coal tar pitch volatiles (benzene soluble fraction), anthracene, 

BaP, phenanthrene, acridine, chrysene, pyrene. 
Cobalt metal, dust, and fume (as Co) ....................….............. 
Coke oven emissions; see 1910.1029. 
Copper ..................................................................…........... 

Fume (as Cu) .....................................................…........... 
Dusts and mists (as Cu) ........................................…........ 

Cotton dust e; see 1910.1043 ......................................…...... 
Crag herbicide (Sesone) ...............................................…..... 

Total dust ..................…...........................................…..... 
Respirable fraction ...............…......................................... 

Cresol, all isomers ................................................................ 
Crotonaldehyde .................................................................... 
 
Cumene .......................................................................….... 
Cyanides (as CN) ..........................................................….... 
Cyclohexane ........................................................................ 
Cyclohexanol ................................................................…….. 
Cyclohexanone ..................................................................... 
Cyclohexene ....................................................................…. 
Cyclopentadiene ................................................................... 
2,4-D (Dichlorophenoxyacetic acid) ........…............................. 
Decaborane ...........................................…........................... 
Demeton (Systox) ...................................….......................... 
Diacetone alcohol (4-Hydroxy-4-methyl-2-pentanone) ……....... 
1,2-Diaminoethane; see Ethylenediamine. 
Diazomethane ............................................................…....... 
Diborane ....................................................................…...... 

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

67–66–3
542–88–1
107–30–2
600–25–9
76–06–2

126–99–8
1929–82–4

(4)

7440–47–3

7440–47–3
7440–47–3

2971–90–6

65966–93–2

7440–48–4

7440–50–8

136–78–7

1319–77–3
123–73–9;
4170–30–3

98–82–8
(4)

110–82–7
108–93–0
108–94–1
110–83–8
542–92–7
94–75–7

17702–41–9
8065–48–3
123–42–2

334–88–3
19287–45–7

 
 

..................... 

..................... 

..................... 

..................... 

..................... 
(C)1 
0.1 

(C)0.1 
(C)1 
0.05 
75 

0.05 
200 

 
..................... 
..................... 

 
 
 

(C)50 
 
 

20 
0.1 
25 
 

..................... 

..................... 
 
 

..................... 
 

..................... 

..................... 
 
 

..................... 

..................... 
 
 
 

..................... 
 

..................... 
 
 

..................... 

..................... 

..................... 
 

..................... 

..................... 
5 
2 
 

50 
..................... 

300 
50 
50 
300 
75 

..................... 
0.05 

..................... 
50 
 

0.2 
0.1 

(2) 
 

15 
5 

0.5 
0.5 
0.5 
(C)3 
0.3 

(C)0.4 
(C)3 
0.3 
350 
0.4 

1050 
 
1 

0.5 
 
 
 

(C)240 
 
 

100 
0.7 
90 
 

15 
5 
(2) 
 

0.5 
 

0.5 
1 
 
 

15 
5 
(3) 
(3) 
 

0.2 
 

0.1 
 
 

0.1 
1 
1 
 

15 
5 
22 
6 
 

245 
5 

1050 
200 
200 
1015 
200 
10 
0.3 
0.1 
240 

 
0.4 
0.1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
X 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
X 
X 
 
 
 
 
 
 
X 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

1,2-Dibromo-3-chloropropane (DBCP); see 1910.1044 ...………. 
1,2-Dibromoethane; see Ethylene dibromide. 
Dibutyl phosphate ...........................................….................. 
Dibutyl phthalate .............................................….................. 
o-Dichlorobenzene ...........................................….................. 
p-Dichlorobenzene ............................................…................. 
3, -Dichlorobenzidine; see 1910.1007 ...................….............. 
Dichlorodifluoromethane ....................................................... 
1,3-Dichloro-5,5-dimethyl hydantoin ...................................... 
Dichlorodiphenyltrichloroethane (DDT) .................................. 
1,1-Dichloroethane ............................................................... 
1,2-Dichloroethane; see Ethylene dichloride. 
1,2-Dichloroethylene ............................................….............. 
Dichloroethyl ether ............................................................... 
Dichloromethane; see Methylene chloride. 
Dichloromonofluoromethane ..................................…............ 
1,1-Dichloro-1-nitroethane .................................................... 
1,2-Dichloropropane; see Propylene dichloride. 
Dichlorotetrafluoroethane ..................................................... 
Dichlorvos (DDVP) .......................…...................................... 
Dicyclopentadienyl iron ......................................................... 

Total dust ..................…................................................... 
Respirable fraction ............……......................................... 

Dieldrin ...................................................................…......... 
Diethylamine .........................................................…............ 
2-Diethylaminoethanol ..............................................…......... 
Diethyl ether; see Ethyl ether. 
Difluorodibromomethane ...........................................…........ 
Diglycidyl ether (DGE) .......................................…................ 
Dihydroxybenzene; see Hydroquinone. 
Diisobutyl ketone ..............................................…................ 
Diisopropylamine ..............................................…................ 
4-Dimethylaminoazobenzene; see 1910.1015 .…….................. 
Dimethoxymethane; see Methylal. 
Dimethyl acetamide .................................……....................... 
Dimethylamine .................................................................... 
Dimethylaminobenzene; see Xylidine. 
Dimethylaniline (N,N-Dimethylaniline) ................................... 
Dimethylbenzene; see Xylene. 
Dimethyl-1,2-dibromo-2,2-dichloroethyl phosphate ............... 
Dimethylformamide ............................................................. 
2,6-Dimethyl-4-heptanone; see Diisobutyl ketone. 
1,1-Dimethylhydrazine ......................................................... 
Dimethylphthalate ............................................................... 
Dimethyl sulfate .................................................................. 
Dinitrobenzene (all isomers) ................................................. 

(ortho) ........................................................................... 
(meta) ............................................................................ 
(para) ............................................................................. 

Dinitro-o-cresol .................................................................... 
Dinitrotoluene ..................................................................... 
Dioxane (Diethylene dioxide) ................................................ 
Diphenyl (Biphenyl) ............................................................. 
Diphenylmethane diisocyanate; see Methylene bisphenyl 
isocyanate. 
Dipropylene glycol methyl ether ............................................ 
Di-sec octyl phthalate (Di-(2-ethylhexyl) phthalate) ............... 
Emery ................................................................................. 

Total dust ....................................................................... 
Respirable fraction ..........….............................................. 

Endrin ................................................................................. 
Epichlorohydrin .................................................................... 
EPN .................................................................................... 
1,2-Epoxypropane; see Propylene oxide. 
2,3-Epoxy-1-propanol; see Glycidol. 
Ethanethiol; see Ethyl mercaptan. 
Ethanolamine ...................................................................... 
2-Ethoxyethanol (Cellosolve) ................................................ 
2-Ethoxyethyl acetate (Cellosolve acetate) ........................... 
Ethyl acetate ....................................................................... 
Ethyl acrylate ...................................................................... 

96–12–8

107–66–4
84–74–2
95–50–1

106–46–7
91–94–1
75–71–8

118–52–5
50–29–3
75–34–3

540–59–0
111–44–4

75–43–4
594–72–9

76–14–2
62–73–7

102–54–5

60–57–1
109–89–7
100–37–8

75–61–6
2238–07–5

108–83–8
108–18–9
60–11–7

127–19–5
124–40–3

121–69–7

300–76–5
68–12–2

57–14–7
131–11–3
77–78–1

528–29–0
99–65–0

100–25–4
534–52–1

25321–14–6
123–91–1
92–52–4

34590–94–8
117–81–7

12415–34–8

72–20–8
106–89–8

2104–64–5

141–43–5
110–80–5
111–15–9
141–78–6
140–88–5

 
 
1 

..................... 
(C)50 

75 
 

1000 
..................... 
..................... 

100 
 

200 
(C)15 

 
1000 
(C)10 

 
1000 

..................... 
 

..................... 

..................... 

..................... 
25 
10 
 

100 
(C)0.5 

 
50 
5 
 
 

10 
10 
 
5 
 

..................... 
10 
 

0.5 
..................... 

1 
 
 
 
 

..................... 

..................... 
100 
0.2 

 
 

100 
..................... 

 
..................... 
..................... 
..................... 

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

 
 
 
3 

200 
100 
400 
25 

 
 
5 
5 

(C)300 
450 

 
4950 
0.2 
1 

400 
 

790 
(C)90 

 
4200 
(C)60 

 
7000 

1 
 

15 
5 

0.25 
75 
50 
 

860 
(C)2.8 

 
290 
20 
 
 

35 
18 
 

25 
 
3 
30 
 
1 
5 
5 
1 
 
 
 

0.2 
1.5 
360 
1 
 
 

600 
5 
 

15 
5 

0.1 
19 
0.5 

 
 
 
6 

740 
540 
1400 
100 

 
 
 
 
 
 
 
 
 
X 
 
 
 
X 
 
 
 
 
 
X 
 
 
 
X 
 
X 
 
 
 
 
 
X 
 
 
X 
 
 
X 
 
 
X 
 
X 
 
X 
X 
 
 
 
X 
X 
X 
 
 
 
X 
 
 
 
 
X 
X 
X 
 
 
 
 
X 
X 
 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Ethyl alcohol (Ethanol) ........................................................ 
Ethylamine ........................................................................ 
Ethyl amyl ketone (5-Methyl-3-heptanone) ............................ 
Ethyl benzene .................................................................... 
Ethyl bromide .................................................................... 
Ethyl butyl ketone (3-Heptanone) ......................................... 
Ethyl chloride ..................................................................... 
Ethyl ether ......................................................................... 
Ethyl formate ..................................................................... 
Ethyl mercaptan ................................................................. 
Ethyl silicate ...................................................................... 
Ethylene chlorohydrin ......................................................... 
Ethylenediamine ................................................................. 
Ethylene dibromide ............................................................. 
Ethylene dichloride (1,2-Dichloroethane) ............................... 
Ethylene glycol dinitrate ...................................................... 
Ethylene glycol methyl acetate; see Methyl cellosolve acetate.. 
Ethyleneimine; see 1910.1012 ............................................. 
Ethylene oxide; see 1910.1047 ............................................ 
Ethylidene chloride; see 1,1-Dichloroethane. 
N-Ethylmorpholine .............................................................. 
Ferbam ............................................................................. 

Total dust ...................................................................... 
Ferrovanadium dust ............................................................ 
Fluorides (as F) .................................................................. 
Fluorine ............................................................................. 
Fluorotrichloromethane (Trichlorofluoromethane) .................. 
Formaldehyde; see 1910.1048 ............................................. 
Formic acid ........................................................................ 
Furfural ............................................................................. 
Furfuryl alcohol .................................................................. 
Grain dust (oat, wheat, barley) ............................................ 
Glycerin (mist) ................................................................... 

Total dust ..................….................................................. 
Respirable fraction ...…........................................…......... 

Glycidol .........................…...........................................….... 
Glycol monoethyl ether; see 2-Ethoxyethanol. 
Graphite, natural, respirable dust .........…..................…......... 
Graphite, synthetic ...............................….................…........ 

Total dust ............................................................…....... 
Respirable fraction .............…................................…....... 

Guthion; see Azinphos methyl. 
Gypsum ...................................................................…....... 

Total dust ............................................................…....... 
Respirable fraction .............….................................…...... 

Hafnium ....................................................................…...... 
Heptachlor ................................................................…...... 
Heptane (n-Heptane) .................................................…...... 
Hexachloroethane .........................................................…... 
Hexachloronaphthalene .................................................…... 
n-Hexane ......................................................................….. 
2-Hexanone (Methyl n-butyl ketone) ...............................…... 
Hexone (Methyl isobutyl ketone) ......................................…. 
sec-Hexyl acetate ............................................................… 
Hydrazine ........................................................................ 
Hydrogen bromide ...........................................................… 
Hydrogen chloride ............................................................. 
Hydrogen cyanide .............................................................. 
Hydrogen fluoride (as F) .................................................... 
Hydrogen peroxide ......….................................................... 
Hydrogen selenide (as Se) ..........…...................................... 
Hydrogen sulfide ........................…..................................... 
Hydroquinone .............................…..................................... 
Iodine ........................................….................................... 
Iron oxide fume ..........................…..................................... 
Isoamyl acetate ...........................….................................... 
Isoamyl alcohol (primary and secondary) .............................. 
Isobutyl acetate ....................................…........................... 
Isobutyl alcohol .....................................….......................... 
Isophorone ............................................…........................... 
Isopropyl acetate ....................................…........................ 

64–17–5
75–04–7

541–85–5
100–41–4
74–96–4

106–35–4
75–00–3
60–29–7

109–94–4
75–08–1
78–10–4

107–07–3
107–15–3
106–93–4
107–06–2
628–96–6

151–56–4
75–21–8

100–74–3
14484–64–1

12604–58–9
(4)

7782–41–4
75–69–4
50–00–0
64–18–6
98–01–1
98–00–0

.....................
56–81–5

556–52–5

7782–42–5

13397–24–5

7440–58–6
76–44–8

142–82–5
67–72–1

1335–87–1
110–54–3
591–78–6
108–10–1
108–84–9
302–01–2

10035–10–6
7647–01–0

74–90–8
7664–39–3
7722–84–1
7783–07–5
7783–06–4
123–31–9

7553–56–2
1309–37–1
123–92–2
123–51–3
110–19–0
78–83–1
78–59–1

108–21–4

1000 
10 
25 
100 
200 
50 

1000 
400 
100 

(C)10 
100 
5 
10 
 
 

(C)0.2 
 
 
 
 

20 
 

..................... 

..................... 

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

1000 
 
5 
5 
50 

..................... 
 

..................... 

..................... 
50 
 
 
 

..................... 

..................... 
 
 

..................... 

..................... 

..................... 

..................... 
500 
1 

..................... 
500 
100 
100 
50 
1 
3 

(C)5 
10 
 
1 

0.05 
 

..................... 
(C)0.1 

..................... 
100 
100 
150 
100 
25 
250 

1900 
18 
130 
435 
890 
230 
2600 
1200 
300 

(C)25 
850 
16 
25 
(2) 
(2) 

(C)1 
 
 
 
 

94 
 

15 
1 

2.5 
0.2 

5600 
 
9 
20 
200 
10 
 

15 
5 

150 
 

(3) 
 

15 
5 
 
 

15 
5 

0.5 
0.5 

2000 
10 
0.2 

1800 
410 
410 
300 
1.3 
10 

(C)7 
11 
(2) 
1.4 
0.2 
(2) 
2 

(C)1 
10 
525 
360 
700 
300 
140 
950 

 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
X 
 
 
 
 
X 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
 
X 
X 
 
 
 
 
X 
 
 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Isopropyl alcohol ....................................….......................... 
Isopropylamine .......................................…......................... 
Isopropyl ether .........................................…....................... 
Isopropyl glycidyl ether (IGE) .....................…....................... 
Kaolin .......................................................…….................... 

Total dust .............................................…….................... 
Respirable fraction .............….................…….................... 

Ketene ......................................................…..…................. 
Lead, inorganic (as Pb); see 1910.1025 .......…..….................. 
Limestone ........................................................…............... 

Total dust ....................................................…............... 
Respirable fraction .............…........................…................ 

Lindane ............................................................…............... 
Lithium hydride .................................................…............... 
L.P.G. (Liquefied petroleum gas) .........................…............... 
Magnesite ..........................................................….............. 

Total dust ......................................................…............. 
Respirable fraction .............…..........................….............. 

Magnesium oxide fume ........................................…............. 
Total particulate ............…................................…............ 

Malathion ...........................................................…............. 
Total dust .........................................................….......... 

Maleic anhydride .....................................................…......... 
Manganese compounds (as Mn) .............................……......... 
Manganese fume (as Mn) ...........................................…....... 
Marble ........................................................................….... 

Total dust ...............................................................….... 
Respirable fraction .............…....................................….... 

Mercury (aryl and inorganic) (as Hg) ......................…......….... 
Mercury (organo) alkyl compounds (as Hg) ...........….........….. 
Mercury (vapor) (as Hg) ...................................................…. 
Mesityl oxide ....................................................................… 
Methanethiol; see Methyl mercaptan. 
Methoxychlor .................................................................... 

Total dust ........................…........................................... 
2-Methoxyethanol (Methyl cellosolve) ...........................…...... 
2-Methoxyethyl acetate (Methyl cellosolve acetate) ....……....... 
Methyl acetate .................................................................... 
Methyl acetylene (Propyne) .................................................. 
Methyl acetylene-propadiene mixture (MAPP) ....................….. 
Methyl acrylate ................................................................... 
Methylal (Dimethoxy-methane) ............................................. 
Methyl alcohol .................................................................... 
Methylamine ....................................................................... 
Methyl amyl alcohol; see Methyl isobutyl carbinol. 
Methyl n-amyl ketone .......................................................... 
Methyl bromide ................................................................... 
Methyl butyl ketone; see 2-Hexanone. 
Methyl cellosolve; see 2-Methoxyethanol. 
Methyl cellosolve acetate; see 2-Methoxyethyl acetate. 
Methyl chloride .............................................................…... 
Methyl chloroform (1,1,1-Trichloroethane) ......................….... 
Methylcyclohexane ........................................................…... 
Methylcyclohexanol ........................................................….. 
o-Methylcyclohexanone ...................................................….. 
Methylene chloride ..........................................................…. 
Methyl ethyl ketone (MEK); see 2-Butanone. 
Methyl formate ...............................................................…. 
Methyl hydrazine (Monomethyl hydrazine) ..........................… 
Methyl iodide ...................................................................… 
Methyl isoamyl ketone ......................................................... 
Methyl isobutyl carbinol ....................................................…. 
Methyl isobutyl ketone; see Hexone. 
Methyl isocyanate ............................................................... 
Methyl mercaptan .............................................................… 
Methyl methacrylate ............................................................ 
Methyl propyl ketone; see 2-Pentanone. 
alpha-Methyl styrene ........................................................... 
Methylene bisphenyl isocyanate (MDI) ................................… 
Mica; see Silicates. 

67–63–0
75–31–0

108–20–3
4016–14–2
1332–58–7

463–51–4
7439–92–1
1317–65–3

58–89–9
7580–67–8

68476–85–7
546–93–0

1309–48–4

121–75–5

108–31–6
7439–96–5
7439–96–5
1317–65–3

7439–97–6
7439–97–6
7439–97–6
141–79–7

72–43–5

109–86–4
110–49–6
79–20–9
74–99–7

96–33–3
109–87–5
67–56–1
74–89–5

110–43–0
74–83–9

74–87–3
71–55–6

108–87–2
25639–42–3

583–60–8
75–09–2

107–31–3
60–34–4
74–88–4

110–12–3
108–11–2

624–83–9
74–93–1
80–62–6

98–83–9
101–68–8

400 
5 

500 
50 
 

..................... 

..................... 
0.5 

 
 

..................... 

..................... 

..................... 

..................... 
1000 

 
..................... 
..................... 

 
..................... 

 
..................... 

0.25 
..................... 
..................... 

 
..................... 
..................... 

 
 
 

25 
 
 

..................... 
25 
25 
200 
1000 
1000 
10 

1000 
200 
10 
 

100 
(C)20 

 
 
 
 

350 
500 
100 
100 

 
 

100 
(C)0.2 

5 
100 
25 
 

0.02 
(C)10 
100 

 
(C)100 
(C)0.02 

 

980 
12 

2100 
240 

 
15 
5 

0.9 
 
 

15 
5 

0.5 
0.025 
1800 

 
15 
5 
 

15 
 

15 
1 

(C)5 
(C)5 

 
15 
5 
(2) 
(2) 
(2) 
100 

 
 

15 
80 
120 
610 
1650 
1800 
35 

3100 
260 
12 
 

465 
(C)80 

 
 
 

(2) 
1900 
2000 
470 
460 
(2) 
 

250 
(C)0.35 

28 
475 
100 

 
0.05 
(C)20 
410 

 
(C)480 
(C)0.2 

 

 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
X 
 
 
 
X 
 
 
 
 
 
X 
 
 
 
 
 
 
 
X 
 
 
 
X 
X 
 
X 
 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Molybdenum (as Mo) ........................................................... 
Soluble compounds ........……….................................……… 
Insoluble compounds. 

Total dust ...............……….…........................................ 
Monomethyl aniline ............................................................. 
Monomethyl hydrazine; see Methyl hydrazine. 
Morpholine ......................................................................... 
Naphtha (Coal tar) .............................................................. 
Naphthalene ....................................................................... 
alpha-Naphthylamine; see 1910.1004 .................................… 
beta-Naphthylamine; see 1910.1009 ..................................... 
Nickel carbonyl (as Ni) ......................................................... 
Nickel, metal and insoluble compounds (as Ni) ……................. 
Nickel, soluble compounds (as Ni) .....................…................. 
Nicotine ..........…................................................................. 
Nitric acid .......................………............................................ 
Nitric oxide ......................................................................... 
p-Nitroaniline ...................................................................... 
Nitrobenzene ...................................................................... 
p-Nitrochlorobenzene .......................................................... 
4-Nitrodiphenyl; see 1910.1003 ............................................ 
Nitroethane ........................................................................ 
Nitrogen dioxide ...............................................................… 
Nitrogen trifluoride .............................................................. 
Nitroglycerin ....................................................................... 
Nitromethane ..................................................................... 
1-Nitropropane ................................................................... 
2-Nitropropane ................................................................... 
N-Nitrosodimethylamine; see 1910.1016. 
Nitrotoluene (all isomers) ...............................…................... 

o-isomer .......................................……............................ 
m-isomer ..........................................……........................ 
p-isomer ...............................................…….................... 

Nitrotrichloromethane; see Chloropicrin. 
Octachloronaphthalene ........................................................ 
Octane ............................................................................... 
Oil mist, mineral .......................…........................................ 
Osmium tetroxide (as Os) .................................................... 
Oxalic acid ......................................................................... 
Oxygen difluoride ................................................................ 
Ozone ................................................................................ 
Paraquat, respirable dust ...................................................… 
 
 
Parathion ........................................................................... 
Particulates not otherwise regulated (PNOR) f. 

Total dust ...................................................................... 
Respirable fraction ......................…................................. 

PCB; see Chlorodiphenyl (42% and 54% chlorine). 
Pentaborane ....................................................................... 
Pentachloronaphthalene ...................................................... 
Pentachlorophenol ...................................…......................... 
Pentaerythritol .................................................................... 

Total dust ...................................................................... 
Respirable fraction .........................….............................. 

Pentane ............................................................................. 
2-Pentanone (Methyl propyl ketone) ..................................... 
Perchloroethylene (Tetrachloroethylene) ............................... 
Perchloromethyl mercaptan .................................................. 
Perchloryl fluoride ............................................................... 
Petroleum distillates (Naphtha) (Rubber Solvent) …….............. 
Phenol ............................................................................... 
p-Phenylene diamine ........................................................... 
Phenyl ether, vapor ............................................................. 
Phenyl ether-biphenyl mixture, vapor .................................... 
Phenylethylene; see Styrene. 
Phenyl glycidyl ether (PGE) ..............….................................. 
Phenylhydrazine .................................................................. 
Phosdrin (Mevinphos) .......................................................... 
Phosgene (Carbonyl chloride) ..................….......................... 
Phosphine .......................................................................... 

7439–98–7

100–61–8

110–91–8
8030–30–6

91–20–3
134–32–7
91–59–8

13463–39–3
7440–02–0
7440–02–0

54–11–5
7697–37–2

10102–43–9
100–01–6
98–95–3

100–00–5
92–93–3
79–24–3

10102–44–0
7783–54–2

55–63–0
75–52–5

108–03–2
79–46–9

88–72–2
99–08–1
99–99–0

2234–13–1
111–65–9

8012–95–1
20816–12–0

144–62–7
7783–41–7

10028–15–6
4685–14–7;
1910–42–5;
2074–50–2

56–38–2

19624–22–7
1321–64–8

87–86–5
115–77–5

109–66–0
107–87–9
127–18–4
594–42–3

7616–94–6

108–95–2
106–50–3
101–84–8

122–60–1
100–63–0

7786–34–7
75–44–5

7803–51–2

 
..................... 

 
..................... 

2 
 

20 
100 
10 
 
 

0.001 
..................... 
..................... 
..................... 

2 
25 
1 
1 

..................... 
 

100 
(C)5 
10 

(C)0.2 
100 
25 
25 
 
5 
 
 
 
 

..................... 
500 

..................... 

..................... 

..................... 
0.05 
0.1 

..................... 
 
 

..................... 
 

..................... 

..................... 
 

0.005 
..................... 
..................... 

 
..................... 
..................... 

1000 
200 

 
0.1 
3 

500 
5 

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

10 
5 

..................... 
0.1 
0.3 

 
5 
 

15 
9 
 

70 
400 
50 
 
 

0.007 
1 
1 

0.5 
5 
30 
6 
5 
1 
 

310 
(C)9 
29 

(C)2 
250 
90 
90 
 

30 
 
 
 
 

0.1 
2350 

5 
0.002 

1 
0.1 
0.2 
0.5 

 
 

0.1 
 

15 
5 
 

0.01 
0.5 
0.5 

 
15 
5 

2950 
700 
(2) 
0.8 
13.5 
2000 
19 
0.1 
7 
7 
 

60 
22 
0.1 
0.4 
0.4 

 
 
 
 
X 
 
X 
 
 
 
 
 
 
 
X 
 
 
X 
X 
X 
 
 
 
 
X 
 
 
 
 
X 
 
 
 
 
X 
 
 
 
 
 
 
X 
 
 
X 
 
 
 
 
 
X 
X 
 
 
 
 
 
 
 
 
 
X 
X 
 
 
 
 
X 
X 
 
 



Occupational Safety and Health Admin., Labor                                                                           § 1910.1000 

A-9 

TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) Ppm (a)1 mg/m3 (b)1 Skin Designation 

Phosphoric acid .................................................................. 
Phosphorus (yellow) ........................................................... 
Phosphorus pentachloride .............................................….... 
Phosphorus pentasulfide ...............................................….... 
Phosphorus trichloride ........................................................ 
Phthalic anhydride .............................................................. 
Picloram ............................................................................ 

Total dust ............................................................…....... 
Respirable fraction ................…...................................... 

Picric acid .......................................................................... 
Pindone (2-Pivalyl-1,3-indandione) ...…................................. 
Plaster of Paris ................................................................... 

Total dust ............................................................…....... 
Respirable fraction .....…................................................. 

Platinum (as Pt) ................................................................. 
Metal ............................................................................ 
Soluble salts ........................…....................................... 

Portland cement ................................................................. 
Total dust ......................................…............................. 
Respirable fraction ..........................…............................ 

Propane ............................................................................ 
beta-Propriolactone; see 1910.1013 .....................…............. 
n-Propyl acetate ................................................................. 
n-Propyl alcohol ................................................................. 
n-Propyl nitrate .................................................................. 
Propylene dichloride ........................................................... 
Propylene imine ................................................................. 
Propylene oxide ................................................................. 
Propyne; see Methyl acetylene. 
Pyrethrum ......................................................................... 
Pyridine ............................................................................. 
Quinone ............................................................................ 
RDX; see Cyclonite. 
Rhodium (as Rh), metal fume and insoluble compounds ...…… 
Rhodium (as Rh), soluble compounds ...............................…. 
Ronnel .............................................................................. 
Rotenone .......................................................................... 
Rouge ............................................................................... 

Total dust ......................…….......................................... 
Respirable fraction .............……….................................... 

Selenium compounds (as Se) ...…......................................... 
Selenium hexafluoride (as Se) ...……..................................... 
Silica, amorphous, precipitated and gel ........…...................... 
Silica, amorphous, diatomaceous earth, containing less than 

1% crystalline silica. 
Silica, crystalline cristobalite, respirable dust ..…..................... 
Silica, crystalline quartz, respirable dust ...........….................. 
Silica, crystalline tripoli (as quartz), respirable dust ...……........ 
Silica, crystalline tridymite, respirable dust ..................…....... 
Silica, fused, respirable dust ................................................ 
Silicates (less than 1% crystalline silica) ...........................….. 

Mica (respirable dust) ...............................................…… 
Soapstone, total dust ..................................................... 
Soapstone, respirable dust .........….................................. 
Talc (containing asbestos); use asbestos limit; see 29 CFR 

1910.1001. 
Talc (containing no asbestos), respirable dust ...………........ 
Tremolite, asbestiform; see 1910.1001. 

Silicon ............................................................................... 
Total dust ........................…........................................... 
Respirable fraction ..........…............................................ 

Silicon carbide ................................................................... 
Total dust ..............................................…….................. 
Respirable fraction ............…............................…............ 

Silver, metal and soluble compounds (as Ag) ..........…............ 
Soapstone; see Silicates. 
Sodium fluoroacetate .......................................................... 
Sodium hydroxide .............................................................. 
Starch ............................................................................... 

Total dust ..................................................................... 
Respirable fraction ......................…................................ 

7664–38–2
7723–14–0

10026–13–8
1314–80–3
7719–12–2

85–44–9
1918–02–1

88–89–1
83–26–1

26499–65–0

7440–06–4

65997–15–1

74–98–6
57–57–8

109–60–4
71–23–8

627–13–4
78–87–5
75–55–8
75–56–9

8003–34–7
110–86–1
106–51–4

7440–16–6
7440–16–6
299–84–3
83–79–4

7782–49–2
7783–79–1

112926–00–8
61790–53–2

14464–46–1
14808–60–7
1317–95–9

15468–32–3
60676–86–0

12001–26–2
.....................
.....................
.....................

14807–96–6

7440–21–3

409–21–2

7440–22–4

62–74–8
1310–73–2
9005–25–8

..................... 

..................... 

..................... 

..................... 
0.5 
2 
 

..................... 

..................... 

..................... 

..................... 
 

..................... 

..................... 
 

..................... 

..................... 
 
 

..................... 
1000 

 
200 
200 
25 
75 
2 

100 
 

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

0.1 
 

..................... 

..................... 

..................... 

..................... 
 

..................... 

..................... 

..................... 
0.05 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

..................... 

..................... 
 

..................... 

..................... 

..................... 
 

..................... 

..................... 
 

..................... 

..................... 

1 
0.1 
1 
1 
3 
12 
 

15 
5 

0.1 
0.1 

 
15 
5 
 

.................... 
0.002 

 
15 
5 

1800 
 

840 
500 
110 
350 
5 

240 
 
5 
15 
0.4 

 
0.1 

0.001 
15 
5 
 

15 
5 

0.2 
0.4 
(3) 
(3) 
 

(3) 
(3) 
(3) 
(3) 
(3) 
 

(3) 
(3) 
(3) 
(3) 
 

(3) 
 
 

15 
5 
 

15 
5 

0.01 
0 

.05 
2 
 

15 
5 

 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Stibine ............................................................................... 
Stoddard solvent .......................…....................................... 
Strychnine .......................................................................... 
Styrene .............................................................................. 
Sucrose ............................................................................. 

Total dust ...................................................................... 
Respirable fraction .............……........................................ 

Sulfur dioxide ..................................................................... 
Sulfur hexafluoride .............................................................. 
Sulfuric acid ....................................................................... 
Sulfur monochloride ............................................................ 
Sulfur pentafluoride ............................................................. 
Sulfuryl fluoride .................................................................. 
Systox; see Demeton. 
2,4,5-T (2,4,5-trichlorophenoxyacetic acid) ........................... 
Talc; see Silicates. 
Tantalum, metal and oxide dust .............…............................ 
TEDP (Sulfotep) .................................................................. 
Tellurium and compounds (as Te) ...................................…... 
Tellurium hexafluoride (as Te) .............................................. 
Temephos .......................................................................... 

Total dust .................................................................... 
Respirable fraction .......…................................................ 

TEPP (Tetraethyl pyrophosphate) ..…..................................... 
Terphenyls ......................................................…................ 
1,1,1,2-Tetrachloro-2,2-difluoroethane .................................. 
1,1,2,2-Tetrachloro-1,2-difluoroethane .................................. 
1,1,2,2-Tetrachloroethane ................................................... 
Tetrachloroethylene; see Perchloroethylene. 
Tetrachloromethane; see Carbon tetrachloride. 
Tetrachloronaphthalene ....................................................... 
Tetraethyl lead (as Pb) ........................................................ 
Tetrahydrofuran .................................................................. 
Tetramethyl lead (as Pb) .............................................…...… 
Tetramethyl succinonitrile .................................................... 
Tetranitromethane .............................................................. 
Tetryl (2,4,6-Trinitrophenylmethylnitramine) ...….................... 
Thallium, soluble compounds (as Tl) ...............….................... 
4,4 -Thiobis (6-tert, Butyl-m-cresol) .................….................. 

Total dust ......................................................…............. 
Respirable fraction .....….................................................. 

Thiram ............................................................................... 
Tin, inorganic compounds (except oxides) (as Sn) .……........... 
Tin, organic compounds (as Sn) ..............................…........... 
Titanium dioxide ................................................................. 

Total dust ...................................................................... 
Toluene ............................................................................. 
Toluene-2,4-diisocyanate (TDI) ............................................ 
o-Toluidine ......................................................................... 
Toxaphene; see Chlorinated camphene. 
Tremolite; see Silicates. 
Tributyl phosphate ..........................…................................. 
1,1,1-Trichloroethane; see Methyl chloroform. 
1,1,2-Trichloroethane .......................................................... 
Trichloroethylene ................................................................ 
Trichloromethane; see Chloroform. 
Trichloronaphthalene ........................................................... 
1,2,3-Trichloropropane ........................................................ 
1,1,2-Trichloro-1,2,2-trifluoroethane ................................... 
Triethylamine ..................................................................... 
Trifluorobromomethane ....................................................... 
2,4,6-Trinitrophenol; see Picric acid. 
2,4,6-Trinitrophenylmethylnitramine; see Tetryl. 
2,4,6-Trinitrotoluene (TNT) .................................................. 
Triorthocresyl phosphate ..................................................... 
Triphenyl phosphate ............................................................ 
Turpentine ......................................................................... 
Uranium (as U) ................................................................... 

Soluble compounds ............….......................................... 
Insoluble compounds ............…....................................... 

7803–52–3
8052–41–3

57–24–9
100–42–5
57–50–1

7446–09–5
2551–62–4
7664–93–9

10025–67–9
5714–22–7
2699–79–8

93–76–5

7440–25–7
3689–24–5

13494–80–9
7783–80–4
3383–96–8

107–49–3
26140–60–3

76–11–9
76–12–0
79–34–5

1335–88–2
78–00–2

109–99–9
75–74–1

3333–52–6
509–14–8
479–45–8

7440–28–0
96–69–5

137–26–8
7440–31–5
7440–31–5

13463–67–7

108–88–3
584–84–9
95–53–4

126–73–8

79–00–5
79–01–6

1321–65–9
96–18–4
76–13–1

121–44–8
75–63–8

118–96–7
78–30–8

115–86–6
8006–64–2
7440–61–1

0.1 
500 

..................... 
 
 

..................... 

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

1000 
..................... 

1 
0.025 

5 
 

..................... 
 

..................... 

..................... 

..................... 
0.02 

 
..................... 
..................... 
..................... 

(C)1 
500 
500 
5 
 
 

..................... 

..................... 
200 

..................... 
0.5 
1 

..................... 

..................... 
 

..................... 

..................... 

..................... 

..................... 

..................... 
 

..................... 
 

(C)0.02 
5 
 
 

..................... 
 

10 
 
 

..................... 
50 

1000 
25 

1000 
 
 

..................... 

..................... 

..................... 
100 

 
..................... 
..................... 

0.5 
2900 
0.15 
(2) 
 

15 
5 
13 

6000 
1 
6 

0.25 
20 
 

10 
 
5 

0.2 
0.1 
0.2 

 
15 
5 

0.05 
(C)9 
4170 
4170 
35 
 
 
2 

0.075 
590 

0.075 
3 
8 

1.5 
0.1 

 
15 
5 
5 
2 

0.1 
 

15 
(2) 

(C)0.14 
22 
 
 
5 
 

45 
(2) 
 
5 

300 
7600 
100 
6100 

 
 

1.5 
0.1 
3 

560 
 

0.05 
0.25 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
X 
 
 
 
X 
 
 
X 
X 
 
X 
X 
 
X 
X 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
 
X 
 
 
X 
 
 
 
 
 
 
X 
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TABLE Z–1—LIMITS FOR AIR CONTAMINANTS—Continued 
 

Substance CAS No. (c) ppm (a)1 mg/m3 (b)1 Skin Designation 

Vanadium ........................................................................... 
Respirable dust (as V2 O5) .........................…................... 
Fume (as V2 O5) .............................................…............ 

Vegetable oil mist ............................................................... 
Total dust ...................................................................... 
Respirable fraction ........................................................ 

Vinyl benzene; see Styrene. 
Vinyl chloride; see 1910.1017 ..........….................................. 
Vinyl cyanide; see Acrylonitrile. 
Vinyl toluene ...................................................................... 
Warfarin ............................................................................. 
Xylenes (o-, m-, p-isomers) .................................................. 
Xylidine .............................................................................. 
Yttrium .............................................................................. 
Zinc chloride fume .............................................................. 
Zinc oxide fume .................................................................. 
Zinc oxide .......................................................................... 

Total dust ...................................................................... 
Respirable fraction ..................................…..................... 

Zinc stearate ...................................................................... 
Total dust ...................................................................... 
Respirable fraction ..........…............................................. 

Zirconium compounds (as Zr) …............................................ 

1314–62–1

75–01–4

25013–15–4
81–81–2

1330–20–7
1300–73–8
7440–65–5
7646–85–7
1314–13–2
1314–13–2

557–05–1

7440–67–7

 
..................... 
..................... 

 
..................... 
..................... 

 
 
 

100 
..................... 

100 
5 

..................... 

..................... 

..................... 
 

..................... 

..................... 
 

..................... 

..................... 

..................... 

 
(C)0.5 
(C)0.1 

 
15 
5 
 
 
 

480 
0.1 
435 
25 
1 
1 
5 
 

15 
5 
 

15 
5 
5 

 
 
 
 
 
 
 
 
 
 
 
 
X 
 
 
 
 
 
 
 
 
 
 

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. 
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TABLE Z–2 
 

Substance 
8-hour time 
weighted 
average 

Acceptable ceiling
concentration 

Acceptable maximum peak above 
acceptable ceiling concentration 

for an 8-hr shift 

Concentration Maximum duration 

Benzene a (Z37.40–1969) ............…………................... 
Beryllium and beryllium compounds (Z37.29–1970) … 
Cadmium fume b (Z37.5–1970) .............………….......... 
Cadmium dust b (Z37.5–1970) ...............…………........ 
Carbon disulfide (Z37.3–1968) .......................………… 
Carbon tetrachloride (Z37.17–1967) ...........…………….. 
 
Chromic acid and chromates (Z37.7–1971) ....…………… 
Ethylene dibromide (Z37.31–1970) .......................... 
Ethylene dichloride (Z37.21–1969) ..........................… 
 
Fluoride as dust (Z37.28–1969) ......................………… 
Formaldehyde; see 1910.1048 ................................ 
Hydrogen fluoride (Z37.28–1969) ...........................… 
Hydrogen sulfide (Z37.2–1966) ............................... 
 
 
 
Mercury (Z37.8–1971) .....................……………............ 
Methyl chloride (Z37.18–1969) .....................…………… 
 
Methylene Chloride: See § 1919.52.. 
Organo (alkyl) mercury (Z37.30–1969) ....……………..... 
Styrene (Z37.15–1969) .......................................…… 
 
Tetrachloroethylene (Z37.22–1967) .......................… 
 
Toluene (Z37.12–1967) ............……………................... 
Trichloroethylene (Z37.19–1967) ............……………...... 

10 ppm .…...... 
2 g/m3 ..…... 
0.1 mg/m3 ….. 
0.2 mg/m3 .…. 
20 ppm ......…. 
10 ppm ......…. 
 
................….. 
20 ppm ......…. 
50 ppm ......…. 
 
2.5 mg/m3 .…. 
..................… 
3 ppm .......…. 
..................… 
 
 
 
..................… 
100 ppm ....…. 
 
 
0.01 mg/m3 
100 ppm ....…. 
 
100 ppm ....…. 
 
200 ppm ....…. 
100 ppm ....…. 

25 ppm ...........… 
5 g/m3 ..........… 
0.3 mg/m3 ....... 
0.6 mg/m3. 
30 ppm .....…...… 
25 ppm ......…..… 
 
1 mg/10m3. 
30 ppm .......….. 
100 ppm .......… 
 
..................…..… 
......................… 
....................….. 
20 ppm ..........…. 
 
 
 
1 mg/10m3 .....… 
200 ppm ........… 
 
 
0.04 mg/m3 ..... 
200 ppm ........… 
 
200 ppm ........… 
 
300 ppm ........… 
200 ppm ........… 

50 ppm ...........… 
25 g/m3 ........…. 
......................... 
 
100 ppm .......... 
200 ppm .......... 
 
 
50 ppm ..........…. 
200 ppm .........… 
 
......................…. 
......................…. 
......................…. 
50 ppm .….......… 
 
 
 
..............…....….. 
300 ppm .…...…... 
 
 
..............…..….... 
600 ppm ..….….... 
 
300 ppm ..……..... 
 
500 ppm ..…....... 
300 ppm ..…....... 

10 minutes. 
30 minutes. 
 
 
30 minutes. 
5 min. in any 4 hrs. 
 
 
5 minutes. 
5 min. in any 3 hrs. 
 
 
 
 
10 mins. once, only 
if no other meas. 
exp. occurs. 
 
 
5 mins. in any 3 hrs.
 
 
 
5 mins. in any 3 hrs.
 
5 mins. in any 3 hrs.
 
10 minutes. 
5 mins. in any 2 hrs.

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 
 

Substance mppcf a mg/m3 

Silica: 
Crystalline 
 
Quartz (Respirable) ...........................................................……................................................ 
 
 
 
Quartz (Total Dust) ........................................................……................................................... 
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 quartz 
 
Amorphous, including natural diatomaceous earth .............................................................................. 
 
 
Silicates (less than 1% crystalline silica): 
Mica ......................................................................................................................................... 
Soapstone ................................................................................................................................. 
Talc (not containing asbestos) ..................................................................................................... 
Talc (containing asbestos) Use asbestos limit. 
Tremolite, asbestiform (see 29 CFR 1910.1001). 
Portland cement ......................................................................................................................... 

 
 

250 b 
—————— 

%SiO2+5 
 
 

.................... 
 
 
 

20 
 
 
 

20 
20 
20 c 

 
 

50 

 
 

10 mg/m3 e 
—————— 
% SiO2 + 2 

 
30 mg/m3 

—————— 
% SiO2 + 2 

 
80 mg/m3 

—————— 
%SiO2 
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TABLE Z–3—MINERAL DUSTS—Continued 
 

Substance mppcf a mg/m3 

Graphite (Natural) .........................................................….............................................................. 
 
Coal Dust: 

 
Respirable fraction less than 5% SiO2 .........................….............................................................. 
 
 
 
Respirable fraction greater than 5% SiO2 ......................…............................................................ 

 
 
Inert or Nuisance Dust: d 

Respirable fraction .........................................................……...................................................... 
Total dust ...........…………………………………………………………………………………..................................... 

15 
 
 
 

......…............ 
 
 
 

......…............ 
 
 
 

15 
50 

 
 
 

2.4 mg/m3 e 
—————— 
% SiO2 + 2 

 
10 mg/m3 e 
—————— 
% SiO2 + 2 

 
 

5 mg/m3 
15 mg/m3 

Note—Conversion factors - mppcf × 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 sizeselector with the 

following characteristics: 

 

Aerodynamic diameter (unit density sphere)
Percent passing

selector

2 .............................................................................................................................……....................................... 
2.5 ..................................................................................................................................….................................. 
3.5 .............................................................................................................................…....................................... 
5.0 ..............................................................................................................................…...................................... 
10 ....................................................................................................................................…................................. 

90 
75 
50 
25 
0 

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/m3K. 
 

[58 FR 35340, June 30. 1993; 58 FR 40191, July 27, 1993, as amended at 61 FR 56831, Nov. 4, 1996; 62 FR 1600, Jan. 10, 1997; 62 FR 

42018, Aug. 4, 1997] 
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