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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)

Ambient Total Suspended Particulate High Volume RYG FS0177 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 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 lon 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 Leg 5 min Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leg 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_FsS0474 14-Mar-24 13-Mar-25 12
Rayong Lab pH at 25 °c 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_ENO154 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  |QOil & Grease Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |QOil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  [Oil & Grease Water Bath RYG_ENO0061 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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High Volume Air Sampler Calibration Worksheet

Project Site: dL L 756
i 52009 (A3) Temperature (* 301
High Volume D¢ RYG FS0177
i TE5170D
Calibrator ID: High Volume 7 as03
Calibrator Model : TE50284 Calibrator Slope 152567
Calibrator S/N: 1166 Calibrator Intereept : 003613
TestNo. pelta 0 Qs i Chart Linear Regression
(inch) (/i) (crm)
! 24 10403 40 |siope 1421
2 2 11957 M| incercept 67984
3 43 13003 50 .
+ 52 15142 54
5 64 16759 60
e
sa
V= 314420+ {7984
00
00 0s 10 15 20
Qstd (m/min)
Callbrated by - Approved by -
(MrAnuviet Tema (M. Noppong Juntarupan)
Field Scientst(1) Enviro Feld Coordinator Scientst (3)
FORMNO:F06.073  REVISIONNO.2 ISSUE DATE: 20/11/23
ROTA METER CALIBRATION RESULT APRIL 2024
Rotameter ID. Calibration Date Regression Result Coefficient (R?)
SGK_FS0136 23 Apr24 Y = 10134x + 3.6467 1.0000
SGK_FS0138 04 Apr 24, Y =1.0449¢ - 0.3684 09988
SGK_FS0139 04 Apr 24, ¥ = 1.0086x + 3.1267 0.9988
SGK_FS0140 04 Apr 24 ¥ =1.0029x + 7.5181 1.0000
SGK_FS0141 23 Apr2e Y = 11129x - 0.0619 09997
SGK_FS0142 23 Apr 24 Y = 10136x + 2.4267 0.9909
SGK_FS0143 23 Apr24 Y = 10036x + 8.3162 1.0000
Review By : Approved By :
(M. Wichan Choonharat) (Mr.Sarayuth Jitranont)
Enviro Field Services Manager Assistant General Manager

Page 2012 ALS Laboratory Group

ROTA METER CALIBRATION RESULT APRIL 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0585 23 Apr24 Y =10322¢+225 0.9997
BKK_FS0587 23 Apr24 Y =10111x +16.357 09994
BKK_FS0592 23 Apr24 Y = 1,001 + 14551 1.0000
BKK_FS0594. 23 Apr 24 1.0000
BKK_FS1004 01Apr24. 0.9998
BKK_FS1005 01Apr24 Y = 10183 + 0.0633 09998
BKK_FS1006 01Apr24. Y = 11534 - 33241 0.9989
BKK_FS1007 23 Apr24 1084x + 2.0017 0.9904
BKK_FS1008 06 May 24 Y =1.1347x + 21915 0.9996
BKK_FS1012 07 May 24 ¥ =1.0488¢ - 26533 09998
BKK_FS1013 07 May 24 1.0255x - 57.741 1.0000
BKK_FS1017 04.Apr 24, Y = 10213 +0.1156 10000
BKK_FS1018 04 Apr 24 0007 +1.3933 09999
BKK_FS1019 04.Apr 24, 0038x - 1.3381 1.0000
BKK_FS1020 04 Apr 24, Y = 1,003 + 5.7656. 1.0000
BKK_FS1021 04 Apr 24, ¥ = 1.0096 - 25,605 09926
BKK_FS1022 04 Apr 24, Y =10937x- 10366 0.9980
BKK_FS1023 07 May 24 Y =11613x- 2675 1.0000
BKK_FS1024 07 May 24 0157x - 4.3362 1.0000
BKK_FS1025 07 May 24 Y = 1.0018x - 4.6236 0.9999
BKK_FS1039 01npr24, Y =0.9900x + 11.357 0.9901
BKK_FS1040 01Apr 24, Y =10121x - 19.203 0.9996
BKK_FS1041 01npr24. Y = 10176x + 14813 0.99%6
BKK_FS1042 01 Apr 24 ¥=09927x + 10.76 0.9995
BKK_FS1043 01npr24. Y =0.9965x + 13.696 10000
BKK_FS1044 01 Apr24 1.1150% - 0.9354 0.9978
PHK_FS0027 06 May 24 Y = 11281 + 0.4949 0.9997
PHK_FS0028 06 May 24 Y =1.0332x - 1.8233 09999
PHK_FS0029 06 May 24 ¥ = 1.001x + 10,848 1.0000
RYG_FS0197 01 Apr 24 Y = 1.0045x + 10275 1.0000
RYG_FS0198 01Apr24. ¥ =10061x +0.715 0.9999
RYG_FS0199 01 Apr 24, Y =0976x + 31497 0.9998
RYG_FS0654 01Apr24. ¥ = 1.0354x + 03361 0.9998
RYG_FS0655 01 Apr24 ¥ =0978¢ + 13.603 0.9901
RYG_FS0656 01Apr24. Y = 1.0035x + 6.679 0.9999
RYG_FS0657 01npr24. 0.9982
RYG_FS0658 01Apr24. 09996
RYG_FS0659 01Apr24. 1.0000
SGK_FS0135 23 Apr24 1.0000
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Stopwatch Calibration Test Report

Galibration Date 8Jan24 Next Cal. Date:  8.ul24
Barometric Pressure (mmHg) 755.3 Temperature (‘C): 27.3
CONSOLE CONTROL UNIT CALIBRATION TEST REPORT Relative Humidity (%) 350
Calibration of Date 8-Jan-24 Barometric Pressure (mmHg) 7553 — Reference Stopwatch Data Console Control Meter Data
Next Cal. Date 8-Jul-24 Relative Humidity (%) 350 topwatch 1D No. E18061 Dry Gas Meter No. :BKK_FS0468
Temperature  (C°) 273 Model F808 Model XC-572V
Console Control Meter Data Reference Dry Gas Meter Dala Serial No. . Serial No. 1302005
Calibration No, C-080124-BKK_FS0468 Reference Dry Gas Meter ID BKK_FS1122 Callraton Date 85020
Dry Gas Meter D BKK_FS0468 Serial No. A2003240 Certficate No. £2009018
Serial No. 1302005 Correction Facor (Y) 0.9824
Model No, Xc-572 Nex! Calibration Date 7-Nov-24
Run No. | Time Actual (missms) | Time Reading (mss) Oif. (me) i (min)
Ory Gas Meter | Orifce . =
AH ® Reference Dry Gas Meter Calibration Console Control ; Drygas Meter v ! 50003 500 3 0.00005
Corecton | Caibraton 2 50009 500 5 000013
(0l Minues Vi o) T Vi (Liers) T T | Aemm Factor Factor
. . N X 3 50009 500 9 000015
Fina el Toul o) Fial el Toul ) (o) ) ”
- 4 50011 500 1 000018
15 1097 150.00 000 150.00 33.0 425897.0 | 425757.0 140.00 310 310 260 0270
25 8.70 150.00 000 150.00 33.0 4260540 | 4259110 143.00 320 320 320 1.0248 39.3455 5 5:00:08 500 5 0.00008
50 628 150.00 0.00 150.00 4262140 | 426067.0 147.00 320 320 41.0021 6 5:00:06 5:00 6 0.00010
& a7 o0 | oo | o0 aovae1o | azoeno | e | %20 20 410664 7 50006 500 ) 000010
120 5( 151 354 126393.0 150 33 5
a2 EEN I 000 szsiaz | azen0 | soa | w0 30 o 22154 5 e oo 5 Soons
. 02617
9 50009 500 9 000015
v of gas metr : tolrance for +0.02 rom average
0 50007 500 7 000012
AHa < Orifice pressure differential that equates to 21.24 Im of air @ 25 C and 760 mm of mercury , mmH20 ; tolerance for individual values + 5.08 from average
Average 000012
Procedre; 40 CFR 60APP AMETH SEC5.3& 7
< Fop sD 000004
Caiibrated by >oalsit Phaison proset Approved by:
N U Ty a— TWrNathapol Jengwareanend)
RYG Field Senvice Scientsi(4) VG Fild Sanvice Specialis(
FORMNO: 08024 REVSONNO: 2 SUE OATE 30
Caibrate by Saltsit Phaison prsat Approved by W j“"a"‘“’“'"?

Mr. Saksit Phaisanphisut

RYG Field Service Scientist (4)

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

MrNatthapol Jiengwareowong

RYG Field Service Specialist (1)

PROBE NOZZLE DIAMETER

Calibration Date 8Jan24 Ambient Temperature (*C) 213 CALIBRATION DATA SHEET
Caltaton sheetNo.: C-080124.8KK_FS046 Relaive Humidty (6) 5 TR o PRy
ptal Temperauie [0 B FS0es eference Temperaure 0 Rve-Fooat Calibraion Sheet No. : C-090124-BKK_FS0474 Verier Caliper D BKK F$1123
SeraiNo. 1302005 SeraiNo. 2ot000014818
Mol xosT2v Vel Digoon CCT S Nozzlo Diameter (om) Holo 0,0, 018
Nozze D #
Nex: Caltrate 13nov2e S o o Ao o
IS e e—— e e—— Eror - e ; oo oo oo o oo
c -
E - - - = = 2 0455 0455 0455 0,000 0455
2 2 1 k=) Pass. 3 0.604 0.602 0.601 0.003 0.602
50 ) o P Pass
o0 Tor 1 P Pass 4 0750 o7es ) 0010 ores
150 150 o a Pass -
e e 2 2 Lo 3 005 0935 0010 )
250 250 0 13 Pass 1.098 1.092 0.006 1.095
300 300 o a Pass
s o T = e 7 1260 1260 o000 1260
Probe 100 101 1 ks Pass. 8 1.605 1.600 1610 0.010 1.605
120 120 o s Pass
oy oy o 5 Pass
Gven 100 100 o P Pass
120 o T s Pass
oy o T = Pass
Fier 100 o2 B o Pass
Hrere
120 21 1 5 Pass
140 o 1 a Pass D.0,0, = Therocfrot nozl cameers a1 60 cogrees 0
o o o o s Pass o
= 2 > = o each ter,each measuro th neare: 0,025 -
20 19 B 3 Pass. Ap = Maximum distance between any two diameters,
e o s s ) Pass
s e £0.100
2 20 L P Pass
s 1 2 a Pass Oy 0,10, 40913
hox o o o .3 Pass VEASUREMENT PLANE
2 20 L s Pass
0 w T P Pass .
Salsil Phaisan phiset Lﬂ:{h W
et — Roprovedby
(3, Saksit Prsanphisu) [T ——
S, sit wis v phise® % j" v yd Field Scientist (4 Field Specialist (1)
Calibrated by aksit Phais v prose ‘Approved by

(M. Saksit Phaisanphisut)

RYG Field

enice Scianis (4)

MeNatthapal Jienguareenong)

RYG Fied Service Sp

st (1)

FORMMNO.:F 06027  REVISION NO. 2 ISSUE DATE: 16223




Type S Pitot Tube Calibration

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 Allowable Range Check

ol “10°< al<+10° oK

@ 10°< a2<+10° oK

B1 5 < pl<s oK

B2 5 < pa<s oK

Y , ,

o , ,

Z=Atany 70125 oK

W=Atan6 W <0031" oK

Dt 0.188"100.375" oK

A/2Dt 1055 PA/Dt< 15 Ok

A 2.10t< A<3Dt oK

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

catbrateay; T somoeaty 1A Dopanr,

(M. Saksit Phaisanphisut ) (Mr.Natthapol Jiengwarcewong )
RYG Field Services Scientit (4) RYG Field Services Specialst (1)

FORMNO.:F 06-124 REVISION NO.:0. 1SSUE DATE: 25/12/23

Stopwatch Calibration Test Report

Calibration Date 8Jan24 NextCal. Date:  8Jul 24
Barometric Pressure (mmHg) 7553 Temperature (C): 27.3
Relative Humidity (%) 350
Reference Stopwatch Data Console Control Meter Data
Stopwatch 1D No. E18061 Dry Gas Meter No. :BKK_FS0563
Model Fo08 Model Xc62.0v
Serial No. - Serial No. 1606011
Calibration Date 85ep20
ticate No. 2008018
Run No. | Time Actual (m:ssims) | Time Reading (m:ss) Diff. (ms) Diff. (min)
1 500:03 500 3 0.00005
2 50009 500 8 000013
3 500:09 500 o 000015
4 500:11 500 0.00018
5 50005 500 5 0.00008
6 50008 500 6 0.00010
7 50006 500 6 000010
] 50008 500 8 000013
o 500:09 500 o 000015
10 500:07 5:00 7 0.00012
Average 0.00012
sD 0.00004

FPhaisew phisat Approved by J\Lﬂ‘/f”“ M

Calibrate by Sahsit
Mr. Saksit Phaisanphisut MrNatthapol Jiengwareowong
RYG Field Service Scientist (4) RYG Fild Service Specialist (1)

DRY GAS METER CALIBRATION TEST REPORT

ibration of Date  8-Jan-24 Barometric Prossure (mm.Hg ) 7553
Next Calibration Date 8-Jul-24 Relative Humidity (%) 350
Temperature (C ) 273
Dry Gas Meter Data Reference Dry Gas Meter Data
Calibration shest No. 10124-BKK_FS0563 Ref Dry Gas Meter ID © BKK_FS11
Dry Gas Meter ID Serial No. A2003240
Serial No 606011 Correction Factor (Y) 09824
Model No. XC-62:0V Next Calibration Date 7Nov24
Dy Gas Mator
Reference Dry Gas Meter Calibration Dry Gas Mater
Correction
Vet T v (Lters) ™ To [ AoTm | Facer
R Total (c) [“rra | wmwa | vom | (o) | ‘o) | o) )
0 | 00 000 20 | w35 | om0 | 03 | 260 | 260 | 260
W0 | 000 3000 270 o | w3 | 20 | 20 | 20
wo | oo w0 270 G0 | wes | wo | w0 | 20
W | om0 w00 20 | wa2 | ow | wa | wo | w0 | 20
000 %000 20 | w1s | ow | s | so | s | 270
w00 | 000 %000 w1z | oo | sz | a0 | a0 | 270
g oora1
Y = Rato of reaing of reference dly gas meter o chy gas mefer ; oferance fo indi

Adehoropen W T
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Catraionowe Sonas PRTE— ars
Calraonsot o+ CO0IZ8BKK_FS05e3 [ — s
S Temperae 0 oK Fooees pE———— e raoeat
st -
ot xcezov o -
e Catrate 1m0
S e pe— = —
<
S 0 s s =
2 3 o e
B o s
i o v 5
150 o o e
200 o 5
0 0 o = Pass
00 3 o o
o0 o s
e 10 10 o - e
10 ) o 1:
O Fry w0 o o
10 10 - - P
o0 0 o m Pass
120 120 o 1:
10 0 o o
m m o - s
o m o e
. o o s
% % o o
w w o g
ok . . o - Pass
B ) © 5
o
Al S Nefigen.
Calibrated by < Approved by

M Jitakom Srvasa MeNatthapol Jisnguareawong

Senvice Scientst (2) RYG Fied Servce Specalist (1)

FORMNO. F 06027 REVISIONNO: 2 ISSUE DATE: 9 Feb 23



ROTA METER CALIBRATION RESULT JANUARY 2024

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

SGK_FS0139 04Jan 24, Y = 10047 + 1.8667 0.9999

SGK_FS0140 04.Jan 24 ¥ =1.0001x + 14.149 1.0000

SGK_FS0141 04.an 24 ¥=1111x- 11337 09994

SGK_FS0142 04Jan24 Y = 10170 +0.3633 0.9909

SGK_FS0143 04Jan 24, Y = 1.054x + 2.2352 1.0000
Review By Approved By

Page 20f2

(Mr. Wichan Choonharat)

Enviro Field Services Manager

(Mr.Sarayuth Jitranont)

Assistant General Manager

ALS Laboratory Group

ROTA METER CALIBRATION RESULT JANUARY 2024

Rotameter ID. Calibration Date Regression Result Coefficient (R?)
BKK_FS0585 10 Jan 24 0.9998
BKK_FS0587 10 Jan 24 0.9997
BKK_FS0592 10 Jan 24 1.0000
BKK_FS0594 10Jan 24 1.0000
BKK_FS1004 04Jan 24, Y = 09873 + 13.47 09993
BKK_FS1005 043an24 ¥=10187x+ 125 0.9008
BKK_FS1006 04Jan 24, Y = 1.1569x - 36605 09981
BKK_FS1007 10Jan 24 Y = 11347 + 16007 0.9989
BKK_FS1008 10 Jan 24 Y = 1127 + 4.3827 09996
BKK_FS1017 043an24 ¥ = 1.0632¢ - 0.0701 0.9008
BKK_FS1018 04Jan 24, Y = 10115x + 1.2867 0.9996
BKK_FS1019 04Jan24 Y = 10010x + 8.4867 1.0000
BKK_FS1026 19 Jan 24 Y =0.9618x + 1.9626 09999
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_FS1020 19 Jan 24 Y =0.9809x + 2.7925 09977
BKK_FS1030 19 Jan 24 Y =0996 - 1.3286 1.0000
BKK_FS1031 19 Jan 24 0.9997
BKK_FS1039 04Jan24 0.9007
BKK_FS1040 04.Jan 24, 1.0000
BKK_FS1041 043an24 0.9905
BKK_FS1042 04Jan 24, 09995
BKK_FS1043 043an24 1.0000
BKK_FS1044 04Jan 24 0.9997
PHK_FS0027 10 Jan 24 10000
PHK_FS0028 10 Jan 24 1.0000
PHK_FS0029 10Jan 24 Y =10017x +8.0124 10000
RYG_FS0197 04.Jan 24 ¥ =1.0045x + 10275 1.0000
RYG_FS0198 043an 24 ¥ =10024x +10.1 1.0000
RYG_FS0199 04Jan 24 Y = 10343 - 0.3854 09999
RYG_FS0654 04Jan 24 Y = 10520 + 0.1565 09996
RYG_FS0655 04.Jan 24 Y =0.992x + 8.9667 0.9992
RYG_FS0656 04.Jan 24 1.0000
RYG_FS0657 04Jan24 0.9909
RYG_FS0658 04Jan 24, 0,999
RYG_FS0659 04Jan24 1.0000
SGK_FS0135 17Jan24 1.0000
SGK_FS0136 17Jan24 ¥=10113¢+175 0.9909
SGK_FS0138 04Jan 24 Y = 1.0632x - 1.0034 09999
Page 1012 ALS Laboratory Group
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Cert. No.: 24TM632

Page: 1013
Equipment Hot Air Oven [
Manufacturer : Memmert
Moot - UrEspo | APPROVEDBY
Serial No.: 5111572
NEXT CAL DATE...... 2109125
D No.: RYG_EN00D
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)

616110 Moo 5 T. Maenam Khu,
A Pluakdaeng,
Rayong 21140 Thailand

Location : Oven Room
Received Order : 21 March 2024

Calibration Date : 21 March 2024

Ambient Temperature (26£10)°C

Relative Humidity : (50£30) %

Calibrated by : Man Pattanapongpaiboon

Approved by :

() Pornthippa Tameyakul
() Unnopphol Harachai

Suwit Imjai
Issue Date : 22 March 2024

Equipment : Hot Ar Oven Cert.No.: 24TM632 Equipment : Hot Air Oven

Condition As-Received :  Used ltem Page: 20f3 Condition As-Received :  Used ltem

Reference : 2403-05630C-1 2403-05630C-1

(*) Without Adjustment
Calibration were conducted using calibration procedure CP-OTO2 according to direct measurement Temperature Source
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and Fresh air setting : Close

Thermocouple Type T.

Caiibration] UUC" Temperatur | Temperature | Overall[Goverage]
The temperature scale used was based on ITS-90. Point | Sotting stability uniformity  |Variation| Factor

Condition of this result of calibration cc) | (cy (£°C) (°c) c)| K

1. Reference standard instrument:- 104.0 104.0 0.051 059 0.62 2
Instrument SerialNo.  CertNo.  Traceable Due Date 7850 800 015 = [
1) Data Acauisiton MYSTO13711  23LM115 A 11.Jul 2024

Measured Temperature ( °C )
Position

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

Uncertainty

Remark : TPA : Tachnology Promotion Associaton ( Thailand - Japan ) 7 G
Result of Calibration - (*) Without Adjustment [os0 ]
Function of UUC* : Tomporature Source 1800 [ 179.614] 179.270] 179.145] 179.599] 180,001 ] 180.423] 180.293] 180.629] 179.429] 1.1
Fresh air setting : Close Environment during callbration Average : The average of 30 values in each positon.
Boginning | _Finished Tomperatur stability : One-half of the greatest maximu difierence of measured temperature at any one sensor
27 7 Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
i A 57 3 temperature at the reference location which are observed at the same time or at as close an observation time as
222 2 possible to determin the temperature pater or homogeneity within the chamber nder steady-state conditions.
S S “The Difference of the maximum and minimum measured temperatres throughout observation
o Ref. 510, 1D No: @ UUC* : Unit Under Calibration
" we |y Calibration Point Note : The reported uncerlainty of measurement was included stabilty and excluded uniformity
1t Position:| (180)°C | (104)°C The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
P il factor k. providing a level of confidence of approximately 95 %
2. 2 I 1BRTD
3 18RTD- -o0o-
W
Probe Instalation Details 1 Dimension of Chamber :
a= am o m
< 50 om w 056 m
o= 50 om H= 048 m u
Capacity = 0.1 m® 9 (rof)
Equipment Hot Air Oven Cort. No.: 24TM634
Condition As-Received :  Used ltem Page: 2013
Reference 24030563003
Proceduro Used :-
Cort. No.: 24TM634 Calibration were conducted using calbration procedure CP-OTO2 according to direct measurement
Page: 1of3 method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and
Thermocouple Type T
The temperature scale used was based on ITS-90.
Equipment: Hot Al Oven ) Condition of this result of calibration
REVIEW BY 1. Reference standard instrument:-
Manufacturer : Memmert Instrument SerialNo.  CertNo.  Traceable Due Date
1) Data Acquisiion MYS7013711 23LM115 TPA 11Jul 2024
Model : OF 110 APPROVED BY 2. This certficate is valid only to the item calibrated on date and place of calibration
3. This certfcation is raceable to the International Systern of Unit
Serial No.: 84230855 21103125 Remark : TPA : Tachnology Promotion Association ( Thailand - Japan )
NEXT CAL DATE Result of Calibration - (*) Without Adjustment
D No.: RYG ENO213 Function of UUC* : Temperaure Source
Fresh air setting : Close Environment during calibration
Submitted by : ALS Laboratory Group (Thaikand) Co. Lid. (Rayong Branch) _ Boginning | _Finished
516110 Moo 5 T. Masnam K, [Temp (°C) 27 27
A Pluakdaeng, { 4 REL Humid. (%) 59 % |
Rayong 21140 Thailand [AC Supply (Volt) 22¢ | 23 |
. 7 H
Location : Oven Room o TSNS
T Calibration Point
Rocoived Order : 21 March 2024 " s v s
Calibration Date : 2122 March 2024 — Position:| (180)°C | (104)°C
Ambient Temperature : (26+10)°C - T2 j; c
Relative Humidity : (50£30) % £ Lo 1 18-18TC-01_| 18-18RTD-01
5 2| te-18TC-02 | 18-18RTD-02
Calibrated by : Man Pattanapongpaiboon w T Te1eTc05 [ 1616RTD03
4| 18187004 | 18-18RTD 04
Avproved by - Probe Installation Details : 5 | 1816TC05 | 18-16RTD-05
pproved by : - e a0 om 6 | 16-16TC06 | 25-16RTD06
Aoproved Signatory b 50 om 7| te-tsTC.07 | 18-18RTDO7
() Pomthippa Tameyakul o & ie1eTc08 | 22-18RTD08
() Unnopphol Harachai 9 (ref) | 16-18TC-09 | 16-18RT0-09
/5 Suwit Imjai Capacity = 011  m’

Issue Date : 23 March 2024



Equipment Hot Air Oven Cert. No.: 24TM634

Condition As-Received 1 Used liem Page: 30f3
2403-05630C-3
(*) Without Adjustment
Temperature Source
Fresh air setting : Close
Calibration] UUG* | UUG- | Temperature | Temperature | Overall | Coverage]
Point | Setting [Reading|  stability uniformity [ Variation| Factor
(c) (cy) ey (£°C) (c) (c) k
1040 | 1040 | 1040 0,065 052 0% | 2
1800 | 1800 | 1800 020 12 20 2
Calibration Weasured Temperature (°G |
Uncertainty
Point Position
o) [ 1 2 [ 3 T a7 I 7 [ 8 Jown| (sc)
1040 | 104.169] 103.506 | 103.898| 103.712] 103.772[ 103.730| 104.289| 103.805] 103.798| _0.42
7800 | 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 minimurm measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stabilty 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 %.

-000-

Equipment Water Bath Cert. No.: 24TME35
Condition As-Received : Used ltem Page: 20f3
Reference : 2403-05630C-4
Procedure Used i~

Calibation were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
o direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT )

The temperature scale used was based on ITS-90.

it is result of calibration
1. Reference standard instrument:-

Instrument SerialNo.  Cert.No. Traceable  Due Date

1) Data Acquisition MY57013711  23LM115 TPA 11Ju12024
2. This certiicate is vaiid only to the item callbrated on date and place of calbration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

5

Result of Calibration :- (*) Without Adjustment
Function of UUC* Temperature Source
Heat transfer medium used :  Water
Environmental 'AC Voltage Supply
o) | CwRA (volt)
Beginning of Callbration % 55 222
Finished of Calibration 25 | 57 223
diom s Ref. Std.
Position : Nt
i T 4803988-001
1 2 4803988-002
€D 3 4803988-003
@ 4803988-004
5ret) 4803983005

Front

Cert. No.: 24TM635

Page: 10f3
Equipment : Water Bath
REVIEW BY
Manufacturer : Memmert
Model : WNB22 APPROVED BY
Serial No. : L513.0648 21/09/25
NEXT CAL DATE.
1D 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 : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26£10)°C
Relative Humidity : (50+30)%
Calibrated by : Man Pattanapongpaiboon
Approved by :
‘Approved Signatory
() Pornthippa Tameyakul
() Unnopphol Harachai
(v Suit Imjai
Issue Date : 23 March 2024
Equipment Water Bath Cert. No.: 24TM635
Condition As-Received : Used Item Page: 3013
Reference : 2403.05630C-4
Result of Calibrati (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc uuct Average* Standard Reading ( °C )
point Setting | Reading Position
(c) c) (c) 1 | 2 [ 3 [ a4 [ 5(ef)| (+C)
85.0 850 850 | 84428 | 84424 | 84489 | 84507 | 84.477 0.18
Catbration] e T ramiy | Coverese]
point Factor
(*c) (c) (£°C) k
850 019 011 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
1o determine the temperature patter or homogenety 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 stabilty 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 %.
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Occupational Safety and Health Admin., Labor

PART 1910—OCCUPATIONAL SAFETY
AND HEALTH STANDARDS

Subpart Z—Toxic and Hazardous

Substances
Sec.
1910.1000 Air contaminants.
1910.1001 Asbestos.

1910.1002 Cooal 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-Chloromethy! 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 lonizing 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.
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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:

§1910.1000

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

E = (Ca Ta+Cb Th+...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) Toillustrate 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
(2x150+2x75+4x50)+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:
En=(C1+L1+C2+L2)+. . .(Cn+Ln)

Where:

En 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.

29 CFR XVII (7-1-03 Edition)

The value of Ey, shall not exceed unity (1).

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

Actual con-

centration of
Substance 8-hour Sggf\;r Tx:l)A

exposure PP
(ppm)

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

Substituting in the formula, we have:
Em =500+1,000+45+200+40+200
E =0.500+0.225+0.200
En=0.925

Since E,, 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)* mg/m? (b)* Skin Designation
Acetaldehyde 75-07-0 200 360
Acetic acid..........ccocoviiriinnne 64-19-7 10 25
Acetic anhydride 108-24-7 5 20
Acetone 67-64-1 1000 2400
Acetonitrile 75-05-8 40 70
2 ine; see 1910.1014 53-96-3
Acetylene dichloride; see 1,2-Dichloroethylene.
Acetylene tetrabromide 79-27-6 14
Acrolein 107-02-8 0.25
Acrylamide 79-06-1 0.3 X
Acrylonitrile; see 1910.1045 ..........cocoovoviiiiiieieecc s 107-13-1
Aldrin 309-00-2 | .oovieieiienieienn 0.25 X
Allyl alcohol 107-18-6 2 5 X
Allyl chloride 107-05-1 1 3
Allyl glycidyl ether (AGE) 106-92-3 (©)10 (C)45
Allyl propyl disulfide 2179-59-1 2 12
alpha-Alumina 1344-28-1
Total duSt ..o | [ 15
fraction ..o | 5
Aluminum, metal (as Al) 7429-90-5
Total dust 15
fraction 5
4-Aminodiphenyl; see 1910.1011 .......ccovoviviiciieiecrcene 92-67-1
2-Aminoethanol; see Ethanolamine.
2-Aminopyridine 504-29-0 0.5 2
Ammonia 7664-41-7 50 35
Ammonium sulfamate 7773-06-0
Total dust 15
fraction . 5
n-Amyl acetate 628-63-7 100 525
A-2
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

§1910.1000

Substance CAS No. (c) ppm (a)* mg/mé (b)* Skin Designation

sec-Amyl acetate 626-38-0 125 650
Aniline and homologs 62-53-3 5 19 X
Anisidine (o-, p-isomers) 29191-52-4 0.5 X
Antimony and (as Sh) 7440-36-0 0.5
ANTU (alpha Naphthylthiourea) 86-88-4 0.3
Arsenic, inorganic compounds (as As); see 1910.1018 7440-38-2
Arsenic, organic compounds (as As) .. 7440-38-2 0.5
Arsine 0.2
Asbestos; see 1910.1001
Azinphos-methyl 0.2 X
Barium, soluble (as Ba) 0.5
Barium sulfate 7727-43-7

Total dust 15

Respil fraction 5
Benomyl 17804-35-2

Total dust 15

Respi fraction 5
Benzene; see 1910.1028 71-43-2

See Table Z-2 for the limits applicable in the operations ol

sectors excluded in 1910.1028 d

Benzidine; see 1910.1010 92-87-5
p-Benzoquinone; see Quinone.
Benzo(a)pyrene; see Coal tar pitch volatiles..
Benzoyl peroxide 94-36-0 5
Benzyl chloride 100-44-7 5
Beryllium and beryllium (as Be) 7440-41-7 ®
Biphenyl; see Diphenyl.
Bismuth telluride, Undoped ... 1304-82-1

Total dust 15

Respil fraction 5
Boron oxide

Total dust 15
Boron trifluoride 7-2 ©)3
Bromine 5-6 0.7

5-2 . 5 X

Butadiene (1,3-Butadiene); See 29 CFR 1910.1051; 29 CFR] 106-99-0 1 ppm/5

1910.19()). pm STEL
Butanethiol; see Butyl mercaptan.
2-Butanone (Methyl ethyl ketone) 78-93-3 200 590
2-B 1anol 111-76-2 50 240 X
n-Butyl-acetate 123-86-4 150 710
sec-Butyl acetate 105-46-4 200 950
tert-Butyl acetate 540-88-5 200 950
n-Butyl alcohol 71-36-3 100 300
sec-Butyl alcohol 78-92-2 150 450
tert-Butyl alcohol 75-65-0 100 300
Butyl: 109-73-9 ©s (©)15 X
tert-Butyl chromate (as CrO3) 1189-85-1 | .. (©)0.1 X
n-Butyl glycidyl ether (BGE) .. 2426-08-6 50 270
Butyl p 109-79-5 10 35
p-tert-Butyltoluene 98-51-1 10 60
Cadmium (as Cd); see 1910.1027 7440-43-9
Calcium carbonate 1317-65-3

Total dust 15

Respil fraction 5
Calcium hydroxide 1305-62-0

Total dust 15

Respi fraction 5
Calcium oxide 1305-78-8 5
Calcium silicate 1344-95-2

Total dust 15

Respil fraction 5
Calcium sulfate 7778-18-9

Total dust 15

Respi fraction 5
Camphor, synthetic 76-22-2 2
Carbaryl (Sevin) 63-25-2 5
Carbon black 1333-86-4 | . 35
Carbon dioxide 124-38-9 5000 9000
Carbon disulfide 75-15-0 ®
Carbon monoxide 630-08-0 50 55
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (c) ppm (a)* mg/m? (b)* Skin Designation
Carbon tetrachloride 56-23-5 @
Cellulose 9004-34-6
Total dust 15
i fraction 5
Chlordane 57-74-9 0.5
Chlorinated camphene 8001-35-2 0.5
Chlorinated diphenyl oxide ... 55720-99-5 0.5
Chlorine 7782-50-5 ©)3
Chlorine dioxide 10049-04-4 0.3
Chlorine trifluoride 7790-91-2 (©)0.4
Chlor 107-20-0 ©)3
a-Chloroacetophenone (Phenacyl chloride) ............cccceviiins 532-27-4 0.3
Chlorobenzene 108-90-7 350
o-Chlorobenzylidene malononitrile 2698-41-1 0.4
Chlorol e 74-97-5 1050
2-Chloro-1,3-butadiene; see beta-Chloroprene.
Chlorodiphenyl (42% Chlorine) (PCB) 53469-21-9 1 X
Chlorodiphenyl (54% Chlorine) (PCB) 11097-69-1 05 X
1-Chloro-2,3-epoxypropane; see Epichlorohydrin.
2-Chloroethanol; see Ethylene chlorohydrin.
Chloroethylene; see Vinyl chloride.
Chloroform (Tri 1ane) 67-66-3 (C)50 (C)240
bis(Chloromethyl) ether; see 1910.1008 542-88-1
Chloromethyl methyl ether; see 1910.1006 . 107-30-2
1-Chloro-1-nitropropane 600-25-9 20 100
Chloropicrin 76-06-2 0.1 0.7
beta-Chloroprene 126-99-8 25 90 X
2-Chloro-6-(trichloromethyl) pyridine .... 1929-82-4
Total dust 15
i fraction 5
Chromic acid and chromates (as CrO3) .... * @
Chromium (I1) compounds.
(as Cr) 7440-47-3 05
Chromium (111) compounds.
(as Cr) 7440-47-3 05
Chromium metal and insol. salts (as Cr) 7440-47-3 1
Chrysene; see Coal tar pitch volatiles.
Clopidol 2971-90-6
Total dust 15
i fraction 5
Coal dust (less than 5% SiO2), respirable fraction .................. @)
Coal dust (greater than or equal to 5% SiO2), respirable (6]
fraction.
Coal tar pitch volatiles (benzene soluble fraction), anthracene, 65966-93-2 0.2
BaP, phenanthrene, acridine, chrysene, pyrene.
Cobalt metal, dust, and fume (as Co) ... . 7440-48-4 0.1
Coke oven emissions; see 1910.1029.
Copper 7440-50-8
Fume (as Cu) 0.1
Dusts and mists (as Cu) ... 1
Cotton dust e; see 1910.1043 1
Crag herbicide (Sesone) 136-78-7
Total dust 15
fraction 5
Cresol, all isomers 1319-77-3 5 22 X
Crotonaldehyde 123-73-9; 2 6
4170-30-3
Cumene 98-82-8 245 X
Cyanides (as CN) “) 5 X
Cyclohexane 110-82-7 1050
Cyclohexanol 108-93-0 200
Cyclohexanone 108-94-1 200
Cyclohexene 110-83-8 1015
C e 542-92-7 200
2,4-D (Dichlor acid) 94-75-7 10
Decaborane 17702-41-9 0.3 X
Demeton (Systox) 8065-48-3 0.1 X
Diacetone alcohol (4-Hydroxy-4-methyl-2-pentanone) ............. 123-42-2 240
1,2-Diamil ; see Ethylenediamil
Diazomethane 334-88-3 0.2 0.4
Diborane 19287-45-7 0.1 0.1
A-4
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
Substance CAS No. (c) ppm (a)* mg/m? (b)* Skin Designation Substance CAS No. (c) ppm (a)* mg/m?® (b)* Skin Designation
1,2-Dibromo-3-chloropropane (DBCP); see 1910.1044 ............. 96-12-8 Ethyl alcohol (Ethanol) 64-17-5 1000 1900
1,2-Dibromoethane; see Ethylene dibromide. Ethylamine 75-04-7 10 18
Dibutyl phosphate 107-66-4 1 5 Ethyl amyl ketone (5-Methyl-3-heptanone) ...............ccccccc.e.. 541-85-5 25 130
Dibutyl phthalate 84-74-2 | ... 5 Ethyl benzene 100-41-4 100 435
o-Dichlorobenzene 95-50-1 (C)50 (C)300 Ethyl bromide 74-96-4 200 890
p-Dichlore 106-46-7 75 450 Ethyl butyl ketone (3-Heptanone) ... 106-35-4 50 230
3,’-Dichlorobenzidine; see 1910.1007 ... 91-94-1 Ethyl chloride 75-00-3 1000 2600
Dichlorodifluoromethane 75-71-8 1000 4950 Ethyl ether 60-29-7 400 1200
1,3-Dichloro-5,5-dimethyl hydantoin ................ccccooeiiiiicnne 118-52-5 0.2 Ethyl formate 109-94-4 100 300
Dichlorodiphenyltri e (DDT) 50-29-3 1 X Ethyl mercaptan 75-08-1 (©)10 (€)25
1,1-Dichloroethane 75-34-3 400 Ethyl silicate 78-10-4 100 850
1,2-Dichloroethane; see Ethylene dichloride. Ethylene chlorohydrin 107-07-3 5 16 X
1,2-Di 540-59-0 200 790 Ethyler 107-15-3 10 25
Dichloroethyl ether 111-44-4 (©)15 (C)90 X Ethylene dibromide 106-93-4 @
Dichloromethane; see Methylene chloride. Ethylene dichloride (1,2-Dichloroethane) ...............ccccccccoeuee. 107-06-2 ®
Di e 75-43-4 1000 4200 Ethylene glycol dinitrate 628-96-6 (C)0.2 ©1 X
1,1-Dichloro-1-nitroethane .. . 594-72-9 (©)10 (C)60 Ethylene glycol methyl acetate; see Methyl cellosolve acetate..
1,2-Dichloropropane; see Propylene dichloride. Ethyleneimine; see 1910.1012 151-56-4
Dichlol oethane 76-14-2 1000 7000 Ethylene oxide; see 1910.1047 . 75-21-8
Dichlorvos (DDVP) 62-73-7 1 X Ethylidene chloride; see 1,1-Dichloroethane.
Dicyclc ienyl iron 102-54-5 N-Ethylmorpholine 100-74-3 20 94 X
Total dust 15 Ferbam 14484-64-1
Respi fraction 5 Total dust 15
Dieldrin 60-57-1 0.25 X Ferrovanadium dust 12604-58-9 1
Diethylamine 109-89-7 75 Fluorides (as F) * . 25
2-Diethyl 10l 100-37-8 50 X Fluorine 7782-41-4 0.1 0.2
Diethyl ether; see Ethyl ether. Fluorotrichloromethane (Trichlorofluoromethane) . 75-69-4 1000 5600
Difluorodibromc e 75-61-6 100 860 Formaldehyde; see 1910.1048 50-00-0
Diglycidyl ether (DGE) 2238-07-5 (C)0.5 (€)2.8 Formic acid 64-18-6 5 9
Dihydroxybenzene; see Hydroquinone. Furfural 98-01-1 5 20 X
Diisobutyl ketone 108-83-8 50 290 Furfuryl alcohol 98-00-0 50 200
Diisopropylamine 108-18-9 5 20 X Grain dust (oat, wheat, barley) 10
4-Dimeth: i ; see 1910.1015 60-11-7 Glycerin (mist) 56-81-5
Dimethoxymethane; see Methylal. Total dUSt ..o | s 15
Dimethyl 127-19-5 10 35 X fraction ....cccovciiiiiiiiiiivciiiccieeee. | e 5
Dimethylamine 124-40-3 10 18 Glycidol 556-52-5 50 150
Dimethylaminobenzene; see Xylidine. Glycol monoethyl ether; see 2-Ethoxyethanol.
Dimethylaniline (N,N-Di niline) 121-69-7 5 25 X Graphite, natural, respirable dust .............cccoevviiiiiiiiniiniienns 7782-42-5 A
Dimethylbenzene; see Xylene. Graphite, synthetic
Dimethyl-1,2-dibromo-2,2-dichloroethyl phosphate ............... 300-76-5 | .ooveverieiiienins 3 Total dust ..o | 15
Dimethylformamide 68-12-2 10 30 X fraction ..o | e 5
2,6-Dimethyl-4-heptanone; see Diisobutyl ketone. Guthion; see Azinphos methyl.
1,1-Dimethylhydrazine 57-14-7 1 X Gypsum 13397-24-5
Dimethylphthalate 131-11-3 5 Total dust 15
Dimethyl sulfate 77-78-1 5 X fraction 5
Dini (all isomers) 1 X Hafnium 7440-58-6 . 0.5
(ortho) 528-29-0 Heptachlor T6-44-8 | ..o 0.5 X
(meta) 99-65-0 Heptane (n-Heptane) 142-82-5 500 2000
(para) 100-25-4 Hexachloroethane 67-72-1 1 10 X
Dinitro-o-cresol 534-52-1 0.2 X Hexachloronaphthalene 1335-87-1 | oo 0.2 X
Dinitrotoluene 25321-14-6 | . 15 X n-Hexane 110-54-3 500 1800
Dioxane (Di dioxide) 123-91-1 100 360 X 2-Hexanone (Methyl n-butyl ketone) 591-78-6 100 410
Diphenyl (Biphenyl) 92-52-4 0.2 1 Hexone (Methyl isobutyl ketone) ... . 108-10-1 100 410
Diphenylmethane diisocyanate; see Methylene bisphenyl sec-Hexyl acetate 108-84-9 50 300
isocyanate. Hydrazine 302-01-2 1 1.3 X
Dipropylene glycol methyl ether 34590-94-8 100 600 X Hydrogen bromide 10035-10-6 3 10
Di-sec octyl phthalate (Di-(2-ethylhexyl) phthalate) . 117-81-7 | v 5 Hydrogen chloride 7647-01-0 ©)5 ©y7
Emery 12415-34-8 Hydrogen cyanide 74-90-8 10 11 X
Total dust 15 Hydrogen fluoride (as F) 7664-39-3 @
Respil fraction 5 Hydrogen peroxide 7722-84-1 1 14
Endrin 72-20-8 | ... 0.1 X Hydrogen selenide (8s S€) ...........cccoveiiiiiiiicieiiiiieciseeees 7783-07-5 0.05 0.2
Epichlorohydrin 106-89-8 5 19 X Hydrogen sulfide 7783-06-4 @
2104-64-5 | ... 0.5 X Hydroquinone 123-31-9 2
1,2-Epoxypropane; see Propylene oxide. lodine 7553-56-2 ©)1
2,3-Epoxy-1-propanol; see Glycidol. Iron oxide fume 1309-37-1 10
Ethanethiol; see Ethyl mercaptan. Isoamy! acetate 123-92-2 525
Ethanolamine 141-43-5 3 6 Isoamyl alcohol (primary and secondary) ... 123-51-3 360
2-Ethoxyethanol (Cellosolve) 110-80-5 200 740 X Isobutyl acetate 110-19-0 700
2-Ethoxyethyl acetate (Cellosolve acetate) 111-15-9 100 540 X Isobutyl alcohol 78-83-1 300
Ethyl acetate 141-78-6 400 1400 Isophorone 78-59-1 140
Ethyl acrylate 140-88-5 25 100 X Isopropy! acetate 108-21-4 250 950
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
Substance CAS No. (c) ppm (a)* mg/m® (b)* Skin Designation Substance CAS No. (c) ppm (a)* mg/m® (b)* Skin Designation
Isopropyl alcohol 67-63-0 400 980 im (as Mo) 7439-98-7
p i 75-31-0 5 12 Soluble cOmMpoUNdS ........cccccoiiiiiiciiiiciiiciicececccceeee | s 5
Isopropyl ether 108-20-3 500 2100 Insoluble compounds.
Isopropyl glycidyl ether (IGE) .........c.cccoouiiiiiiiiiciiiiiciiiiics 4016-14-2 50 240 Total dust 15
Kaolin 1332-58-7 aniline 100-61-8 2 9 X
Total dust 15 Monomethyl hydrazine; see Methyl hydrazine.
Respil fraction 5 Morpholine 110-91-8 20 70 X
Ketene 463-51-4 0.9 Naphtha (Coal tar) 8030-30-6 100 400
Lead, inorganic (as Pb); see 1910.1025 ... 7439-92-1 Naphthalene 91-20-3 10 50
Limestone 1317-65-3 alpha-Naphthylamine; see 1910.1004 134-32-7
Total dust 15 beta-Naphthylamine; see 1910.1009 . 91-59-8
Ri fraction 5 Nickel carbonyl (as Ni) 13463-39-3 0.001 0.007
Lindane 58-89-9 0.5 X Nickel, metal and insoluble compounds (as Ni) 7440-02-0 1
Lithium hydride 7580-67-8 0.025 Nickel, soluble compounds (as Ni) 7440-02-0 . 1
L.P.G. (Liquefied petroleum gas) .... 68476-85-7 1000 1800 Nicotine 54-11-5 | s 0.5 X
i 546-93-0 Nitric acid 7697-37-2 2 5
Total dust 15 Nitric oxide 10102-43-9 25 30
Respil fraction 5 p-Nitroaniline 100-01-6 1 6 X
oxide fume 1309-48-4 L 98-95-3 1 5 X
Total particulate 15 p-Nitrochlorobenzene 100-00-5 1 X
Malathion 121-75-5 4-Nitrodiphenyl; see 1910.1003 ... 92-93-3
Total dust 15 X Nitroethane 79-24-3 100 310
Maleic anhydride 1 Nitrogen dioxide 10102-44-0 ©)5 ©)9
Manganese compounds (as Mn) ©)5 Nitrogen trifluoride 7783-54-2 10 29
Manganese fume (as Mn) ..... ©)5 I 55-63-0 (C)0.2 ©)2 X
Marble Nitromethane 75-52-5 100 250
Total dust 15 1-Nitropropane 108-03-2 25 90
Respil fraction 5 2-Nitropropane 79-46-9 25 90
Mercury (aryl and inorganic) (as Hg) ....... . 7439-97-6 ® N-Nitrosodimethylamine; see 1910.1016.
Mercury (organo) alkyl compounds (as Hg 7439-97-6 ® Nitrotoluene (all isomers) ... 5 30 X
Mercury (vapor) (as Hg) 7439-97-6 @ o-isomer 88-72-2
Mesityl oxide 141-79-7 25 100 m-isomer 99-08-1
Methanethiol; see Methyl mercaptan. p-isomer 99-99-0
h h 72-43-5 Nitrotrichloromethane; see Chloropicrin.
Total dust 15 Octachloronaphthalene 2234-13-1 | e 0.1 X
2-Methoxyethanol (Methyl cellosolve) ... 109-86-4 25 80 X Octane 111-65-9 500 2350
2-Methoxyethyl acetate (Methyl cellosolve acetate) . . 110-49-6 25 120 X Oil mist, mineral 8012-95-1 | oo 5
Methyl acetate 79-20-9 200 610 Osmium tetroxide (as Os) 20816-12-0 0.002
Methyl L (Propyne) 74-99-7 1000 1650 Oxalic acid 144-62-7 1
Methyl acetylene-propadiene mixture (MAPP) ......................... 1000 1800 Oxygen difluoride 7783-41-7 0.1
Methyl acrylate 96-33-3 10 35 X Ozone 10028-15-6 0.2
Methylal (Dimethoxy-methane) 109-87-5 1000 3100 Paraquat, respirable dust 4685-14— 0.5 X
Methyl alcohol 67-56-1 200 260 1910-42-5;
e 74-89-5 10 12 2074-50-2
Methyl amyl alcohol; see Methyl isobutyl carbinol. Parathion 56-38-2 | .ooviiriiiiiin 0.1 X
Methyl n-amyl ketone 110-43-0 100 465 Particulates not otherwise regulated (PNOR) f.
Methyl bromide 74-83-9 (C)20 (C)80 X Total dust 15
Methyl butyl ketone; see 2-Hexanone. i fraction 5
Methyl cellosolve; see 2-Methoxyethanol. PCB; see Chlorodiphenyl (42% and 54% chlorine).
Methyl acetate; see 2-Methoxyethyl acetate. Per 19624-22-7 0.005 0.01
Methy! chloride 74-87-3 ® Pentachloronaphthalene 1321-64-8 0.5 X
Methyl chloroform (1,1,1-Trichloroethane) . 71-55-6 350 1900 Pentachlorophenol 87-86-5 0.5 X
hyl e 108-87-2 500 2000 Pentaerythritol 115-77-5
hylcyclohexanol 25639-42-3 100 470 Total dust 15
hyl e 583-60-8 100 460 X fraction . 5
chloride 75-09-2 ® Pentane 109-66-0 1000 2950
Methyl ethyl ketone (MEK); see 2-Butanone. 2-Pentanone (Methyl propyl ketone) .. 107-87-9 200 700
Methyl formate 107-31-3 100 250 Perchloroethylene (Tetrachloroethylene) 127-18-4 ®
Methyl hydrazine (Monomethyl hydrazine) .. s 60-34-4 (C)0.2 (C)0.35 X Perct | mercaptan 594-42-3 0.1 0.8
Methyl iodide 74-88-4 5 28 X Perchloryl fluoride 7616-94-6 3 13.5
Methyl isoamyl ketone 110-12-3 100 475 Petroleum distillates (Naphtha) (Rubber Solvent) ........ 500 2000
Methyl isobutyl carbinol 108-11-2 25 100 X Phenol 108-95-2 5 19 X
Methyl isobutyl ketone; see Hexone. p-Phenylene diamine 106-50-3 | oo 0.1 X
Methyl isocyanate 624-83-9 0.02 0.05 X Pheny! ether, vapor 101-84-8 1 7
Methyl mercaptan 74-93-1 (©)10 ()20 Pheny! ether-biphenyl mixture, vapor .............cccevveiiniinnens 1 7
Methyl methacrylate 80-62-6 100 410 Phenylethylene; see Styrene.
Methyl propyl ketone; see 2-Pentanone. Pheny! glycidyl ether (PGE) 122-60-1 10 60
alpha-Methyl styrene 98-83-9 (C)100 (C)480 Phenylhydrazine 100-63-0 5 22 X
bisphenyl i (MDI1) 101-68-8 (C)0.02 (C)0.2 Phosdrin (Mevinphos) T786-34-7 | cooviiiiciiciins 0.1 X
Mica; see Silicates. Phosgene (Carbonyl chloride) ... 75-44-5 0.1 0.4
Phosphine 7803-51-2 0.3 0.4
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
Substance CAS No. (c) Ppm (a)* mg/m? (b)* Skin Designation Substance CAS No. (c) ppm (a)* mg/m? (b)* Skin Designation
Phosphoric acid 7664-38-2 1 Stibine 7803-52-3 0.1 0.5
Phosphorus (yellow) 7723-14-0 0.1 Stoddard solvent 8052-41-3 500 2900
Phosphorus pentachloride .. 10026-13-8 1 Strychnine 57-24-9 | oo 0.15
Phosphorus pentasulfide 1314-80-3 1 Styrene 100-42-5 @
Phosphorus trichloride 7719-12-2 3 Sucrose 57-50-1
Phthalic anhydride 85-44-9 12 Total dust 15
Picloram 1918-02-1 i fraction . 5
Total dust 15 Sulfur dioxide 7446-09-5 5 13
Respi fraction 5 Sulfur hexafluoride 2551-62-4 1000 6000
Picric acid 88-89-1 0.1 X Sulfuric acid 7664-93-9 | ..o 1
Pindone (2-Pivalyl-1,3-indandione) ... . 83-26-1 0.1 Sulfur monochloride 10025-67-9 1 6
Plaster of Paris 26499-65-0 Sulfur pentafluoride 5714-22-7 0.025 0.25
Total dust 15 Sulfuryl fluoride 2699-79-8 5 20
Respil fraction 5 Systox; see Demeton.
Platinum (as Pt) 7440-06-4 2,4,5-T (2,4,5-trichlorc ic acid) 93-76-5 | covvooerreernn 10
Metal Talc; see Silicates.
Soluble salts 0.002 Tantalum, metal and oxide dust 7440-25-7 5
Portland cement 65997-15-1 TEDP (Sulfotep) 3689-24-5 0.2 X
Total dust 15 Tellurium and compounds (as Te) 13494-80-9 . 0.1
Respil fraction 5 Tellurium hexafluoride (as Te) 7783-80-4 0.02 0.2
Propane 74-98-6 1000 1800 Temephos 3383-96-8
beta-Propriolactone; see 1910.1013 57-57-8 Total dust 15
n-Propyl acetate 109-60-4 200 840 i fraction 5
n-Propyl alcohol 71-23-8 200 500 TEPP (Tetraethyl pyra 107-49-3 . 0.05 X
n-Propyl nitrate 627-13-4 25 110 Terphenyls 26140-60-3 ©1 ©)9
Propylene dichloride 78-87-5 75 350 1,1,1,2-Tetrachloro-2,2-difluoroethane . 76-11-9 500 4170
Propylene imine 75-55-8 2 5 X 1,1,2,2-Tetrachloro-1,2-difluoroethane . 76-12-0 500 4170
Propylene oxide 75-56-9 100 240 1,1, Tetrachloroethane ............. 79-34-5 5 35 X
Propyne; see Methyl acetylene. Tetrachloroethylene; see Perchloroethylene.
Pyrethrum 8003-34-7 5 Tetrachloromethane; see Carbon tetrachloride.
Pyridine 110-86-1 15 Tetrachloronaphthalene 1335-88-2 | .ooveiiiiiiiins 2 X
Quinone 106-51-4 0.4 Tetraethyl lead (as Pb) 78-00-2 | oocvvvvieiiiienn 0.075 X
RDX; see Cyclonite. Tetrahydrofuran 109-99-9 200 590
Rhodium (as Rh), metal fume and insoluble compounds ...... 7440-16-6 0.1 Tetramethyl lead (as Ph) T5-T4-1 | e 0.075 X
Rhodium (as Rh), soluble compounds ... . 7440-16-6 0.001 Tetramethyl succinonitrile 3333-52-6 0.5 3 X
Ronnel 299-84-3 15 Tetrani e 509-14-8 1 8
Rotenone 83-79-4 5 Tetryl (2,4,6-Trinitrophenylmethylnitramine) ..... 479-45-8 | ..... 15 X
Rouge Thallium, soluble compounds (as TI) T440-28-0 | ..ocovviieiieinn 0.1 X
Total dust 15 4,4'-Thiobis (6-tert, Butyl-m-cresol) 96-69-5
Respi fraction 5 Total duSt ..oooovices [ [ 15
Selenium compounds (as Se) 7782-49-2 . 0.2 fraction 5
Selenium hexafluoride (as Se) 7783-79-1 0.05 0.4 Thiram 137-26-8 5
Silica, amorphous, precipi and gel 112926-00-8 (6] Tin, inorganic compounds (except oxides) (as Sn) .................. 7440-31-5 . 2
Silica, amorphous, diatomaceous earth, containing less than 61790-53-2 @) Tin, organic compounds (as Sn) T440-31-5 | oo 0.1
1% crystalline silica. Titanium dioxide 13463-67-7
Silica, crystalline cri ite, respirable dust 14464-46-1 @] Total dust ......cooooeviieccieceeeeeeeeee | 15
Silica, crystalline quartz, respirable dust ........... . 14808-60-7 ®) Toluene 108-88-3 ®
Silica, crystalline tripoli (as quartz), respirable dust . 1317-95-9 ®) Toluene-2,4-diisocyanate (TDI) ... 584-84-9 (C)0.02 (C)0.14
Silica, crystalline tridymite, respirable dust 15468-32-3 ®) o-Toluidine 95-53-4 5 22 X
Silica, fused, respi dust 60676-86-0 (6] Toxaphene; see Chlorinated camphene.
Silicates (less than 1% crystalline silica) Tremolite; see Silicates.
Mica (respirable dust) . 12001-26-2 @) Tributyl 126-73-8 5
Soapstone, total dust @) 1,1,1-Trichloroethane; see Methyl chloroform.
Soapstone, resp dust ®) 1,1,2-Trichloroethane 79-00-5 10 45 X
Talc (containing asbestos); use asbestos limit; see 29 CFR . ®) Trict e 79-01-6 ®
1910.1001. Trichloromethane; see Chloroform.
Talc (containing no asbestos), respirable dust ... 14807-96-6 (6] Trichloronaphthalene 1321-65-9 | .oooveiiiiiiiiinns 5 X
Tremolite, asbestiform; see 1910.1001. 1,2,3-Trichloropropane 96-18-4 50 300
Silicon 7440-21-3 1,1,2-Trichloro-1,2,2-trifluoroethane .. 76-13-1 1000 7600
Total dust 15 Tri ine 121-44-8 25 100
Respirable fraction 5 Trifluorobre e 75-63-8 1000 6100
Silicon carbide 409-21-2 2,4,6-Trinitrophenol; see Picric acid.
Total dust 15 2,4,6-TrinitrophenylmethyInitramine; see Tetryl.
R fraction 5 2,4,6-Trinitrotoluene (TNT) ... 118-96-7 15 X
Silver, metal and soluble compounds (as Ag) ... 7440-22-4 0.01 Triorthocresyl phosphate 78-30-8 0.1
Soapstone; see Silicates. 0 Triphenyl phosphate 115-86-6 3
Sodium fluoroacetate 62-74-8 .05 X Turpentine 8006-64-2 560
Sodium hydroxide 1310-73-2 2 Uranium (as U) 7440-61-1
Starch 9005-25-8 Soluble compounds ..o [ e 0.05
Total dust 15 Insoluble compounds ........cccccvvviviiciiciiniiiiiniiniieeee | | 0.25
R fraction 5
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (c) ppm (a)* mg/m® (b)* Skin Designation
Vanadium 1314-62-1
Respirable dust (as V2 05) .. (©)0.5
Fume (as V2 O5) (C)0.1
getable oil mist
Total dust 15
Respi fraction 5
Vinyl benzene; see Styrene.
Vinyl chloride; see 1910.1017 .......ceoieirriieriieiieiceeeeene 75-01-4
Vinyl cyanide; see Acrylonitrile.
Vinyl toluene 25013-15-4 480
Warfarin 81-81-2 0.1
Xylenes (0-, M-, P-ISOMENS) .......coviiiiiiiiiiiiiiiiciec s 1330-20-7 435
Xylidine 1300-73-8 25 X
Yttrium 7440-65-5 1
Zinc chloride fume 7646-85-7 1
Zinc oxide fume 1314-13-2 5
Zinc oxide 1314-13-2
Total dust 15
R fraction 5
Zinc stearate 557-05-1
Total dust 15
Respil fraction 5
Zirconium compounds (as Zr) 7440-67-7 5
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) Allinert 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.

§ 1910.1000 29 CFR XVII (7-1-03 Edition)
TABLE Z-2
Acceptable maximum peak above
8-hour time ceiling ceiling concentration
Substance weighted concentration for an 8-hr shift
average

Concentration Maximum duration
Benzene @ (Z37.40-1969) ... 10 ppm ... 25 ppm . 50 ppm . 10 minutes.
Beryllium and beryllium compounds (Z37.29-1970) . 2 pg/m?® 5 pg/m? 25 pg/me . 30 minutes.
Cadmium fume® (237.5-1970) . 0.1 mg/m 0.3 mg/m
Cadmium dust® (237.5-1970) 0.2 mg/m? ..... | 0.6 mg/m3.
Carbon disulfide (Z37.3-1968) . 20 ppm 30 ppm . 100 ppm 30 minutes.
Carbon tetrachloride (Z37.17-1967) 10 ppm 25 ppm . 200 ppm 5 min. in any 4 hrs.
Chromic acid and (237.7-1971) 1 mg/10m?.
Ethylene dibromide (Z37.31-1970) . 20 ppm 30 ppm . 50 ppm . 5 minutes.
Ethylene dichloride (237.21-1969) . 50 ppm 100 ppm 200 ppm 5 min. in any 3 hrs.
Fluoride as dust (237.28-1969) ... 2.5 mg/m* .
Formaldehyde; see 1910.1048
Hydrogen fluoride (Z37.28-1969) ... e | 3ppM o
Hydrogen sulfide (Z37.2-1966) 20 ppm 50 ppm ... 10 mins. once, only

if no other meas.
exp. oceurs.

Mercury (Z37.8-1971) 1mg/10m® oo | e ST
Methyl chloride (Z37.18-1969) .... 100 ppm ........ 200 ppm .......... 300 ppm ...ovin 5 mins. in any 3 hrs.
Methylene Chloride: See § 1919.52..
Organo (alkyl) mercury (Z37.30-1969) . 0.01 mg/m? 0.04 mg/m? .
Styrene (Z37.15-1969) ... 100 ppm ....... 200 ppm .. 600 ppm 5 mins. in any 3 hrs.
Tetrachloroethylene (Z37.22-1967) ... 100 ppm ........ 200 ppm ......... 300 ppm ...coccoeeee 5 mins. in any 3 hrs.
Toluene (Z37.12-1967) .| 200 ppm .. 300 ppm 500 ppm 10 minutes.
Tricl (Z37.19-1967) 100 ppm . 200 ppm 300 ppm 5 mins. in any 2 hrs.

@ 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.
© 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 * mg/m*
Silica:
Crystalline
250" 10 mg/m? ¢

Quartz (I ) _ _—

%Si02+5 % Si0z + 2

30 mg/m?
Quartz (Total Dust) _
Cristobalite: Use 1.2 the value calculated from the count or mass formulae for quartz % Si0z + 2
Tridymite: Use 1.2 the value calculated from the formulae for quartz
80 mg/m?®
Amorphous, including natural di us earth 20 _—
%Si0

Silicates (less than 1% crystalline silica):
Mica 20
Soapstone 20
Talc (not containing 20°
Talc (containing asbestos) Use asbestos limit.
Tremolite, asbestiform (see 29 CFR 1910.1001).
Portland cement 50
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TABLE Z-3—MINERAL DusTs—Continued
Substance mppcf 2 mg/m?
Graphite (Natural) 15
Coal Dust:
2.4 mg/m? ¢
Respirable fraction less than 5% SiO. _—
% SiOz + 2
10 mg/m® ©
Respirable fraction greater than 5% SiO» E—
% SiO; + 2
Inert or Nuisance Dust: ¢
Respirable fraction 15 5 mg/m?
Total dust 50 15 mg/m?

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

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

b The percentage of crystalline silica in the formula is the amount determined from airborne samples, except in those instances in which other

methods have been shown to be applicable.
¢ 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
2 920
25 75
3.5 50
5.0 25
10 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/m? in the table for coal dust is 4.5 mg/m*.

[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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