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USEN 12L03AB5UBLSTU F1NA
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1. Ui

' P

U397 Lawodaosleorsdu d11in Avegiavil 8/9 vyl 8 AuanaedwIne ennelnstes Famdauunys 11150 14
asgninfsrnudAglunisaivan wazdesiuuaiviiinainianssuvedlsnu dlvidmansenudoguaineundevoantnau
wazrnyulaeseu Faduuleveiudsnndeuuazaulasndevesuiens waziiieWaonndesiuuleuiadinanuigng 34l

YauningliusTn auna Asudans 3100 LA duNISAURI0E19arATIITAAMAINELINA UV USEN 1aLaTnasUuaLsTu

Y 9

o

diin diedudeyalunisUssiliussuunmsdanisaaunmdswindonved s saensuimuainsnstesiuavansansenud
eiindegunneulisvasanniindenlagsausely lnedliun1snsaaindioTun 16 ngunau 2569 I51uazidendall

1Y

2. dnguszasa

2.1 ielilsdeyavesnunmdsuindouiiterUSouiisuiuminsgiunuiisiwnsimun uazainsgIunaman
Fn1sdue Mieates

2.2 ausuuziuvnsimnzaslunisuilauiudganmvdednunzau leannansynusenunwAsuwindon
Tnevhluuazanmundoslumsvhauiesanmsduiadsnnamseguamussmiinau Afssfuamdudufunusiinnsgu
e

2.3 \diedavisenunanisnsininaunindwinden dnavesaidminngsuinveuvedssny iediludseidu

HadI3VITTUUNTIANIS AN NEIINGEUNAENIUMUINIINSUR TRDaaranszuRenunwdIndouss LU

3. YBUANIIANDUNS

ALLUNITATIIATIZIRUAIMEINa N LakA USunamnududuresuazens wazaisailluaniulssnaunis
anmwndenluaniulsznauns (seauanuieauluaniuysenauns anuuvedasEindtuanIulsznauns wasseaudes
wae 8 Talas Tuaniuuseneunis) wazAanmuiseuuinUn lneddunimsainnaenaudedniinisn 1193A e Rkansds

AN5199 3-1
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A1519% 3-1

VBULUANIANTLIUATIATAAMNNE LN

UM 181a3masuaLstu 31N

18NN

o Ada ¢
AYUNILAINSH

FUNATIAIN

1. USunauanudiuvess{uazees
wazansiailluanulsznaunis

(1w 11 90)

Total dust, Methyl ethyl ketone, Sulfuric acid,

Hydrofluoric acid, Chromic acid, Nitric acid,
Hexacyanoferrate as Potassium, Iron fume,

Xylene

16 wewn1AU 2569

2. sgeumnuSeuluanuUsenauns

(17U 6 90)

Heat Stress

16 nouN1AU 2569

3. AU VBILEIEIS LA UUTENBUNNS
(3171 65 90)
- ATIVTARUUNUN F11U 15 90

- ATIVIALUUYA WU 50 90

Light Intensity

16 nouN1AU 2569

4. syeudeaade 8 Talus Tuanulsenaunis

(WU 6 90)

Leq 8 hrs., Lmax

16 nuN1AU 2569

5. auniszuuiUn

(37U 2 90)

pH at 25 °C, Temperature, TDS, TSS, BOD,
COD, Oil & Grease

16 wewn1Al 2569

4. FBmanuiiegruasinssinanmawInden

nInsvinuasinszilannfdunisnudsidmualiluainsgiu aunswnisiuatazunsgnainailasuns

gousuiulaeall aguisiiuiegauariinszilanmisned 4-1
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A1519% 4-1

Bmsinuiegruazinisinunnwaadeu

UM 181a3masuaLstu 31N

578N15NASIIN

o Ada ¢
AYUNIIAINSH

ada g ad a '
23N19MF2379A / A5N1IATIIAATIZU

1. Usunuanuiduveaduazes

wagansiaiiluaniulsznaunis

Total dust

Gravimetric

Methyl ethyl

ketone

Gas Chromatography

Sulfuric acid

lon Chromatography

Hydrofluoric acid

lon Chromatography

Chromic acid

Spectrophotometric

Nitric acid

lon Chromatography

Hexacyanoferrate

as Potassium

Inductively Coupled Plasma

Iron fume

Inductively Coupled Plasma

Xylene

Gas Chromatography

2. s¥AuANUSaU

Tuaanuusznaunis

Heat Stress

Heat stress Monitor WBGT

3. ANILTLYDINETEING

Tuaanuusznaunis

Light Intensity

LUX Meter

4. seauldeLnde 8 F3lug

Tuaanuusznaunis

Leq 8 hrs., Lmax

Sound Level Meter

5. A nthsyuuditn

pH at 25 °C Standard Method for the Examination of Water and Wastewater,
APHA, AWWA, WEF, 24th Edition, 2023, Part 4500-H" (B)
Temperature Standard Method for the Examination of Water and Wastewater,
APHA, AWWA, WEF, 24th Edition, 2023, Part 2500 (B)
TDS Standard Method for the Examination of Water and Wastewater,
APHA, AWWA, WEF, 24th Edition, 2023, Part 2540 (C)
TSS Standard Method for the Examination of Water and Wastewater,
APHA, AWWA, WEF, 24th Edition, 2023, Part 2540 (D)
BOD Standard Method for the Examination of Water and Wastewater,
APHA, AWWA, WEF, 24th Edition, 2023, Part 4500-O (G), Part 5210 (B)
COD Standard Method for the Examination of Water and Wastewater,

APHA, AWWA, WEF, 24" Edition, 2023, Part 5220 (C)

Oil and Grease

Standard Method for the Examination of Water and Wastewater,

APHA, AWWA, WEF, 24" Edition, 2023, Part 5520 (B)
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5. HauazajuNan1snslada

Han15n3293nRUAINEIndoN taud USuauaaududuresduazens wazaisaiiluaaiulsznoaunis
annwindesluaniuuszneuns (seauanufeuluaniuusenaunis Anuduvesasadnsluan uusznaunts wagsedudes
wde 8 Talus Tuanudszneunts) wagAun1minszUUU1dn KanIN1TATIIRAIGUAINT 5.1-1 B9 5.5-1 LAZUAAINANTT

n5793ARaRN3197 5.1-1 89 5.5-1 Faaguldnwiolull

5.1 Ysnuenududuvasduazeans uazarsiailuaaiudsznaunis

HAN1IATIATIEIUTINANUTNTUTe I uagRe wavarswaliluaniulsenauns 911w 11 90 taeviinis
\Rusmegnailetuil 16 wauanay 2569 uansdsguamndl 5.1-1 wazsanisnsraiauansisansned 5.1-1 wud1 yusnadiinig
pnvindeglunasifiumsgiuiivun WeFsuifisunansasalinseitunmsgunalsemansuaiafnisuasdunses
L5991U 304 Tadrinananduduresarsiaiidunsie we. 2560 11M3g1UAN American  Conference of Governmental

Industrial Hygienists, 2018 (ACGIH)

U'%L’Jm«i!ﬂ‘d‘;xﬂau A3-Ad 84 Clean Room

UM 5.1-1
JULanINIITIIUTInauANILiueuar DS
wagansiailluaniulsznaunis

WusegadloTufl 16 wawnaw 2569

davinlag US aunm AoudaRs Snm 4-28
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U1 Silicone uaznszan usangausEnaunanslal

Uaa9fueu Ushiaigadioanan

U 5.1-1 (si0)
JULERINIATIVIRUSIMAIILTUY R WA B BY
waransiadiluaonulszneunis

umegradioiul 16 wounAu 2569

davinlag US aunm AoudaRs Snm 5-28
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NFAlAUNTZIN

U 5.1-1 (sid)
JULanN TR inUSinaA N dutuYeuazees
waransiaiiluaonulszneunis

WuseghadloTufl 16 wgwnau 2569

davinlag US aunm AoudaRs Snm 6-28
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A13197 5.1-1
nan1InsRIavTIIMANduduveiuarans uazarsiatiluaauusEnauns
U3EM Latadnasualsuy 311in

(Fusegradiotuil 16 wgenau 2569)

- 4 . . Na . INTFIY Nan1sUTEIEuY
UIIUNATIIN WITEN3 e wiae - 5 - -7
1. vinagausenau A3-Ad | Total dust 0.455 meg/m’ - 10 - !
2. #93 Clean Room Total dust 0.463 mg/m’ - 10 - MU
Methyl ethyl ketone 0.07 ppm 200 200 At At
3. U3taau Silicone Total dust 0.495 mg/m’ - 10 - WU
WaEATZAN
4. UsnngaUsEnau Total dust 0.980 mg/m’ - 10 - i
nandlayl
5. AU Total dust 0.515 me/m’ - 10 - WU
6. Vipamiud Total dust 1.515 mg/m’ - 10 - MY
7. Uadneun sulfuric acid <0001 | mg/m’ 1 0.2 N N
Hydrofluoric acid 0.017 mg/m’ 25 2.5 HY MY
Chromic acid 0.0002 ppm - - - -
Nitric acid 0.009 ppm 2 2 HU HU
Hexacyanoferrate 0.003 mg/m3 - - - -
as Potassium
8. UL eaman Total dust 1.075 me/m’ - 10 - WY
Iron fume 0.012 mg/m’ - 5 - At
9. 9aUsEnay Al-Ad Xylene <0.01 ppm 100 100 At At
10. yausznaulanany Xylene 0.07 ppm 100 100 P P
11. I@alAUNTEAN Xylene <0.01 ppm 100 100 HU B

1/ U a v o S o w v v o
NAYLNA - ‘Ui%ﬂ?ﬂﬂiuﬁ?ﬁﬁﬂ’]iuﬁ%ﬂmﬂiaﬂLLiN’ﬁJ 1999 YANAANULVNVUVBIAILANDUATIY W.A. 2560

2/American Conference of Governmental Industrial Hygienist (ACGIH), 2018

davilag USTW aunm Aeudais S1in

7-28




ﬁamumamimmﬁmmmwﬁunmﬁﬁm

U3t Lotednasialsdu Srin Weunguana 2569

5.2 szauadudauludanudsznaunis

HAN1INTITIRsEAUAMLTaUluaaUUIENaUNT (Heat Stress) 9117 6 90 tnensavindlaTui 16 wgun1AL 2569
WAR9ASFUAINT 5.2-1 UaZHANIINTIVTALAAIINTSIEN 5.2-1 WuT1 NUSHIIINMINIdn dreglunmueiunsgiuiivun
AIUNHNTENTIINIU WA, 2559 1509 AmuaN1nsgIulunIsuimskaznsdnnisauanulasndeaidisuide wag

annanasulun1syinau (Ve 1 AUsau)

uilnuandsasn FG USAAUsENaU A2-A3

Uinagausznaulatnans A CNC u1n

JU# 5.2-1
JULERINIATIIRTEAUAILTOU
Tuanuysenaunis

#5990 TUN 16 WaBA1AU 2569

davinlag US aunm AoudaRs Snm 8-28
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UStanviasaud Ushiaigaidioanan

U1 5.2-1 (sid)
JULERINIATIIRTEAUAILTOU
Tuanuysenaunis

#5293 TUN 16 WaE1AY 2569

davinlag US aunm AoudaRs Snm 9-28
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A19194 5.2-1

Nan15nsINsTAUANSauluaauUSENaUNIS

(r3mdlaufl 16 ngun1AL 2569)

UM 181a3masuaLstu 31N

. - . aanufeu (0" AU NI NaNs

a1nu UINUIATIMN o 2 -
wB DB GT WBGT N3TY qo) Usziiiu

1 | USniugedeesn FG 276 | 353 | 372 30.5 MU 34.0 H

2. | vanngaUsznau A2-A3 278 | 354 36.7 30.5 nudUnag 32.0 AR

3. | Usnapedssneulatnans | 27.6 | 365 | 382 30.8 nulunNaa 32.0 H

4. n CNC u1n 282 | 349 36.8 30.8 U 34.0 AR

5 | UShnieseud 269 | 34.1 36.3 29.7 U 34.0 H

6. | UTnngadenman 275 | 335 | 344 29.6 nuunang 32.0 !

eWn  :  NONTEVITIUSIY WA 2559 (3as Amumsnmsgulumsuimsuasmsimsduennaendtentiounly uazanmiandesilumsvinu

(van 1 Aausew)

Wet fio
DB o
GT fio
WBGT o

2/ o " a
: awmzmmmmmgwlmmu 34.00 °C

ad a 3 =
gamgiiieunnmesluiiweinszihelen

O

gamgiiieuninaumeslusiines

gaumngiivimdanlnay

anvazanuliunasunsguliiiy 32.00 °C

anwarnuminunasgulidiiu 30.00 °C

5.3 auduvasnasadneludanulsenaunis

aumngiingmanmesluiinesnszilizunis

HAN130399IAAULTNTRIRAAIluan1uUsENOUNIS (Light Intensity) FIWIUTIINUA 65 39 ATIAIALUY

HUNTIWIY 15 90 WAzLUUIATIWIL 50 90 1A8YINITATIAIAERTUN 16 WeuAIAN 2569 UAAIRIFUATNN 5.2-1 LagHANTS

A1 3ALAAIRIAT5199 5.3-1 D9 5.3-2 Wud1 nusanviinisnsda daeglunaeifuinsgiuiivun sudseniansy

AaANITLALANATOIINNU 1389 UINTTIUAVTUVBILAIATN WA, 2561 UazUsenIANTUATARNITLAZALATEILTNIY 1389

PANLAMN I5N15ATIVTA LATNISIATIENANIILNITHIUNEINUTEAUAINUSTOU LAIdI19 UIBLEEY SIUNITLELLIALAY

USLLANAINISNABIANTAUNTT W.A. 2561 (WUIA 3 NIIATIVIAAIUDLVDILAIAT)
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U 5.3-1 (si0)
FUARINTSATITINAITUYDIAIAT
luanulsenaunis

A9VIOTUN 16 NaBA1AU 2569
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U 5.3-1 (sie)

FUARINTSATITINAITUYDIAIAT
luanulsenaunis

A9VIOTUN 16 NaBA1AU 2569

davinlag US aunm AoudaRs Snm 12-28
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A1519% 5.3-1
NAN15ASIINAMUT UV LEIET1 IUEA1LUTENBUNTS (ATIDIALUUNLT)
USEN 1013MasUaLsTU 31NN

(r52a3ndiaduil 16 wawnAu 2569)

Y 1/ a
» I . o WAN1IATIIN 110337 (Lux) Nan1sUTzIuY
a1au USIUNNI230 ANz — — — — — —
Anadeiiald | Age | Auadendald | Awige | Anedendald | Addnge
1| ey Uininuildusglendlunszuiunisudn 1,653 1,491 300 150 H1U HAY
vseMsU R (douun59)
2. | Teeniu Ushanunldusglomilunssumunisugs 776 755 300 150 HU i
WIansUfURNY (Wud)
3. | qoen Usninuildusglondlunszuiunisudn 2,713 2,234 300 150 HU HAY
v3eM U RN (Iadaguiw)
4. | 3aun Usninuildusglendlunszuiunisudn 2,381 1,350 300 150 HU HAY
WIeMIUURNUY (AUANLATEIINT)
5. QLY USAUN U U sl vl unsEUIUNSHES 1,771 1,536 300 150 NIU N
o a wa o o A
NIDNITUHUANU (WURRTUIIY)
6. Us¥Nauduny USUN U U sl vl unsEUIUNSHES 4,702 3,208 300 150 WU WU
WseMsUURNU (Usenauduiu)
7. yaldnszan USAUN U U sl vl uNsLUIUNSHER 1,174 523 300 150 WY WY
=] a wva a
©3I8N1TUYUANIU (FiNTEan)
8. Clean Room USAUNUN U sl vl uNSLUIUNSHES 1,274 403 300 150 N1 BN
wseNsUHURNMY (RAn1Inszan)

1/ U a v { o '
NRNYLNA : Uszmﬂn‘sma:}a@mmaz@msammm 1389 UINTTIUANULVNVDILEIFIN W.A. 2561
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A1519% 5.3-1 (sin)

NAN1M5IAAIUYUVDIEIEIN9TUEA1UUTENBUNS (AFIVIARUUNUN)

USEN 1013MasUaLsTU 31NN

(r52a3ndiaduil 16 wawnAu 2569)

» I . o NaN15NTI3A u’mig'ml/(Lux) Nan1sUssIiiy
a6y UIUNATATR ANz — — — — — —
Anadeiiald | Age | Auadendald | Awige | Anedendald | Addnge
9. | Uszneu AL-A5 vinauiliUsslendlunssuiunisndn 1,974 1,874 300 150 HU HY
nseNsUURNuY (WsenouFunu)
10. | 9AANUAS vinniuildusslondlunssuaumandn 3,805 3,123 300 150 HU HAY
wIeMIU RN (ANusenTEan)
11 | Weusznduiug Uinaiiuilliusslomiludiinay 428 271 300 150 HU HAY
(UnalfzUszondunug)
12. | viesUsggudnau) vinniuiliuslondludiinn 449 387 300 150 HU HAY
(VosUszaw)
13, | viesUszgusnwngny Ushaiuiliuslomdludiinau 1,276 628 300 150 WY WY
(VosUszaw)
14. Mo TEYUNNINTDY Ushaiuiliuslomdludiinau 2,329 731 300 150 WU WU
(Vosuszaw)
15. | vieaUTsyunIvLy Unauilduselomiludinau 705 508 300 150 Rly HNY
(VosUszaw)

1/ U a v a' o '
NRNYLNA : ‘Ui%ﬂ’]ﬂﬂillﬁi]aﬂﬂ’liLLa%QlIﬂSE]\‘ILLiN’m £399 UINTFIUANULVUVBILFAIEING W.A. 2561
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M1519% 5.3-2
HaN19n 393 TAANUTNVRIENEITuanUYTENBUNTS (M52 TALUUIA)
USEN 1013MasUaLsTU 31NN

(r52a3ndiaduil 16 wawnAu 2569)

. - 4 . . Nan13Insdn wnsgu’(Lu) Nan1g
a1y USIUNTIIN Anwaza — — T T e s -
wui 1 wun 2 Wui 3 Wui 1 wuh 2 wuh 3 Uszidiy
16. | lzienansyaidon Nuazldyatiey : uUsEAndtinay 1,532 1,410 1,400 400-500 300 200 HAY
NUBM UL Lavauduiinteya
17. | Wizt Nuatdeaides : uUsEIE@inmY 1,444 1,320 1,223 400-500 300 200 HY
NUBMU UL Uavauduiinteya
18. | Weanilnsms NuazBeatos | nuUsyIdinmu 535 - - 400-500 - - HAY
NUBMU UL Uavauduiinteya
Office Store
19. | Wizam i Nuazldyatey : uUsEIN@Tinay 3,547 3,282 1,045 400-500 600 300 HU
NUBM ALY avauduiinteya
Office Wud
20. | Wgvhauamazons NuaziBuades | nuUTEIEinny 493 - - 400-500 - - i
U NUTEU Uazutuiindeya
21. | Wgvhanuamusenn NuaziBuades | nuUTEIEinny 504 - - 400-500 - - i
WA MU Uazutuiindeya

1/ U a v a' o '
NUYLNA : Ussmﬂﬂsmmammmazqmﬂiaau,mm 6399 UINTFIUANULVUVBILFAIEAING W.A. 2561

X o & o ] o i oa & A = ) ' = o & A = Py 8 v
AU 2 waz Wuil 3 = AAUTNYDILENEINUS NAWlAESOU ﬂﬁmwﬂllLGZJZJEUENLLﬁﬂﬁ’J’]ﬂu‘USL’JmﬂL‘Uﬁ’]EJGY]QJENLQ‘W’]BQW (WUN 1) UANULVNVDILEAIFINR9A 1,000 aND
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- 4 . NAN1INIINTTAULEES (dB(A))
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sziuldeaaiY (Leq) szAULdeagegA (Lmax)
1. Usngausenaulatinans 777 98.7
2. UsIuga CNC un 80.2 102.0
3. Uiaga CNC un SBZ151A 80.5 96.6
4. U3nnein 78.7 100.8
5. USLIuRATiy 77.4 100.3
6. U3 I0UqALAaN 76.2 99.1
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NaN1TIATIEN
W18nas aveld idudhszuutda iideudanisinda wasgiu’ waun:s
47P 641357 E, 1549219 N 47P 641345 E, 1549224 N vssa
1. pH at 25 °C - 10.0 6.5 5.5-9.0 At
2. Temperature °C 34.6 34.8 <40 MU
3.TDS mg/L 8,286 326 <3,000 At
4. TSS mg/l 30 <10 <50 At
5. BOD mg/L 171 12 <20 At
6. COD me/l 1,485 41 <120 H
7. Oil & Grease mg/L 7 <5 <5 HU
dnwauzth Furn dngnawdintes lawdes dnznawdntos - -

v, i ° g
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Customer Name

Stack Consulting Co.,Ltd

*  14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
‘@ Tel:02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

UST LoreImesuBLsTuU 1A

Address \awil 8/9 viifl 8 shuaraes Sunslvsties dmdauuny3 11150
Sample Description Work Place Air
Sampling Date May 16, 2026
Sampling Time 09:30 AM — 02:50 PM Received Date May 18, 2026
Sampling Method NIOSH, OSHA Analytical Date May 18 - June 3, 2026
Sampling By Mr. Aekaitti Wapeekang Report No. LabWPA 2026/100
Analyzed By Stack Consulting Co., Ltd. Report Date June 4, 2026
ltem Location/Point Parameter Unit Method of Analyticaly Result jtandarcl
1. UsuaUsEnou A3-Ad Total dust mg/m3 Gravimetric 0.455 - 10
2. | %83 Clean Room Total dust me/m- Gravimetric 0.463 - 10
Methyl ethyl ketone ppm Gas Chromatography 0.07 200 200
3. | uStau Silicone wagnssan | Total dust mg/m3 Gravimetric 0.495 - 10
4. | vsnageusynounanlad | Total dust mg/m’ Gravimetric 0.980 - 10
5. | 9y Total dust meg/m’ Gravimetric 0.515 - 10
6. | Toanwud Total dust ma/m’ Gravimetric 1515 - 10
7. ﬂaé’w‘?lj'umu Sulfuric acid mg/m3 lon Chromatography <0.001 1 0.2
Hydrofluoric acid mg/m3 lon Chromatography 0.017 25 2.5
Chromic acid ppm Spectrophotometric 0.0002 - -
Nitric acid ppm lon Chromatography 0.009 2 2
Hexacyanoferrate mg/m3 Inductively Coupled 0.003 - -
as Potassium Plasma
Remark YNational Institute for Occupational Safety and Health (NIOSH)
Notification of Department of Labor Protection and Welfare, Hazardous Substances Concentration B.E. 2560
¥ American Conference of Governmental Industrial Hygienist (ACGIH), 2018
oui8 AAUTG
7 2
. ga > y
g g o
(Miss. Benyapa Singchai) d“%,v Q (Mr. Chathri Sudjaidi)

Reviewer

&. 0 )
COngry NG ©

Approve

Do Not Copy Partial of This Analysis Report Without Official Approval

Reported Results Refers to Submitted Sample (S) Only

1-2
FM-RPT-WP-02, Rev.01



RULELL PR Stack Consulting Co.,Ltd

Customer Name

Address

Sample Description

' 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
‘& Tel:02-922-6573 Fax : 029226573

3 oY
ConsyLTnG© E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

U39 atednesuaistu d1in
lavfi 8/9 wyif 8 siuanasIvye Snnelvsdes Smiauunys 11150

Work Place Air

Sampling Date May 16, 2026

Sampling Time 09:30 AM - 02:50 PM Received Date : May 18, 2026

Sampling Method NIOSH, OSHA Analytical Date : May 18 - June 3, 2026

Sampling By Mr. Aekaitti Wapeekang Report No. : LabWPA 2026/100

Analyzed By Stack Consulting Co., Ltd. Report Date : June 4, 2026

Item Location/Point Parameter Unit Method of Analyticall/ Result jtandarc: 7
8. | WdngaLdenvdn Total dust mg/m’ Gravimetric 1.075 - 10

Iron fume mg/m3 Inductively Coupled 0.012 - 5
Plasma

9. UszNaU Al-Ad Xylene ppm Gas Chromatography <0.01 100 100
10. qﬂﬂi:ﬁﬂaﬂaﬁﬂa’m Xylene ppm Gas Chromatography 0.07 100 100
11. | 9a%Elaunszan Xylene ppm Gas Chromatography <0.01 100 100

Remark :  “National Institute for Occupational Safety and Health (NIOSH)

2/Notiﬁcation of Department of Labor Protection and Welfare, Hazardous Substances Concentration B.E. 2560

* American Conference of Governmental Industrial Hygienist (ACGIH), 2018

Reported Results Refers to Submitted Sample (5) Only

...end of Report....

(Miss. Benyapa Singchai)

|

(Mr. Chathri Sudjaidi)

Reviewer Approve

Do Not Copy Partial of This Analysis Report Without Official Approval

FM-RPT-WP-02, Rev.01



Customer Name

Address

Sample Description

Measured Date

Measured By

Analyzed By

Measured Instrument

Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

= s a s Y o w
VYW LoLeannsUBLITe 31N
W 8/9 My 8 suanaeIw Sunelvsiey Jandnuumys 11150

Work Place Heat Stress

May 16, 2026
Mr. Aekaitti Wapeekang Report No. : WPH 2026/103
Stack Consulting Co., Ltd. Report Date : May 27, 2026

Thermal Environment Monitor QUEST Model QUESTEMP 32 S/N TPJ110019, TPJ110027,
TPH030105, TPJ110022, TPM080002, TPH030107

Temperature (°0)" Workload o
ltem Location/Point Measured Time Standard
Tawe Tog Ter WBGT Level

1. | vdnagedseen FG 10:00 AM - 12:00 PM 276 353 | 372 | 305 AU 34.0°C

2. | USnagauszneu A2-A3 10:05 AM - 12:05 PM 27.8 354 | 367 30.5 uUIunaIs 32.0°C

3. | Ushagauszneulatna 10:07 AM - 12:07PM | 276 365 | 382 | 308 | swhunan 32.0°C

4. | 99 CNC U 10:10 AM - 12:10 PM 28.2 349 | 36.8 30.8 AU 34.0°C

5. | Usnaieseud 10:14 AM - 12:14 PM 26.9 341 | 363 29.7 UL 34.0°C

6. | Uinngaidouman 10:17 AM - 12:17 PM 215 335 | 34.4 29.6 NuUIUNEN 32.0°C
Remark Y T = Nature Wet Bulb Temperature ,Tos = Dry Bulb Temperature ,Ter = Globe Temperature WBGT = Wet Bulb Globe Temperature Index

¥ Set standards in safety management and implementation Occupational Health and Working Environment in Heat, Light and Sound B.E. 2559 (2016)

*

(Chapter 1 : Heat)

Snwaruuinnsgliidi 34.0 °C
Sz unaanasgliiu 32.0 °C

Snwuznymininasgliiiv 30.0 °C

(Mr. Aekaitti Wapeekang)

Registration No. 0401-03-2565-0023

Do Not Copy Fartial of This Analysis Report Without Official Approval

Reported Results Refers to Submitted Sample (S) Only

1-1

FM-RPT-WP-04, Rev.01




E-mail

Customer Name

Address

Sample Description
Measured Date
Measured Time
Measured By
Analyzed By

Measured Instrument

Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax: 029226573

: stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

o o = s @ o @
U3EW Latedmeiveisdu $1in
Wil 8/9 wifft 8 siuaraesuI e Sunalnsiles Jwdauumys 11150

Work Place Light Intensity

May 16, 2026

10:00 AM - 12:00 PM

Mr. Aekaitti Wapeekang Report No. ¢ WPL 2026/109
Stack Consulting Co., Ltd. Report Date : May 27, 2026

Digital Lux Meter Model TM-720 S/N : 160800060

Area Measurement

Result Standard”
ltem Location/Point Type of work Average Minimum Average Minimum
(Lux) (Lux) (Lux) (Lux)
1. ﬁmﬁiau Vhauildusslonilunszuiuniude 1,653 1,491 300 150
wiensuUANu (@eutrge)
2. | lswwy whaiuilivsslonlunssuiumnan 776 ' 755 300 150
WionsUURMY (Wud)
3. | qndin Uinniuiliusslondlunssuumsidn 2,713 2,234 300 150
wiensufURau (qﬂﬁm%umu)
4. | gaun Uinnttuiilivsslonilunszuiunisnan 2,381 1,350 300 150
viemsUfuRnu (munuieiesdns)
5 AU Ushaituiliusslemflunsyuiunsude 1,771 1,536 300 150
nisonsUfURLY (ustatuan)
6. | Uszneutunu Vinaituildusslemilunssuiunisudn 4,702 3,208 300 150
iemsufinu WUsenautuay)
7. | yaldnszan Vinniuiliusslondlunssuoumssdn 1,174 523 300 150
wsemsuiRvu Fanszan)
8. Clean Room UnauiliussTordlunssuiunisuda 1,274 403 300 150
wiemsUuRnu @ananszan)
9. Usznau Al-A5 Unuituildusslenflunsyuiunisude 1,974 1,874 300 150
vison1sUfURw (Usgnoutuanu)

Remark : " Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018

(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0023

Do Not Copy Partial of This Analysis Report Without Official Approval 1-2
Reported Results Refers to Submitted Sample (S) Only FM-RPT-WP-05, Rev.01



Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Customer Name . U3t Loeimedvaistu drin

Address . vl 8/9 vl 8 dhuarasaune Sunelnsiloy SwvTauunys 11150

Sample Description ¢ Work Place Light Intensity

Measured Date : May 16, 2026

Measured Time ¢ 10:00 AM - 12:00 PM

Measured By : Mr. Aekaitti Wapeekang Report No. : WPL 2026/109
Analyzed By :  Stack Consulting Co., Ltd. Report Date  : May 27, 2026
Measured Instrument  : Digital Lux Meter Model TM-720 S/N : 160800060

Area Measurement

Result Standard”’
item Location/Point Type of work Average Minimum Average Minimum
(Lux) (Lux) (Lux) (Lux)
10. | yemnuss Uinaiuiildusslovllunsyuaunsudn 3,805 3,123 300 150
wsansUfURII (Anusanszan)
11, | Wheusgondusius nauilivslsniludinn 428 271 300 150
(Uil Usyydusiug)
12. | Wewszyunan unniuildusslondludinnu 449 387 300 150
(WoeUsew) .
13. | FosUszgusmnene Unauildussloniludnineu 1,276 628 300 150
(Wosuszaw)
14, | veaseguNnInges Unniuiliusslomiludiineu 2,329 731 300 150
(Woeuseyw)
15, | vipwssyumwaevun USnniuildussloniludiinnu 705 508 300 150
(WoeUsyn)

Remark : " Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018

e
—

) S
(Mr. Aekaitti Wapeekang) 'S’Q;\H ; g U
Copa i OV
Registration No. 0402-03-2565-0023  Ns1/114n G
Do Not Copy Partial of This Analysis Report Without Official Approval 2-2

Reported Results Refers to Submitted Sample (S) Only FM-RPT-WP-05, Rev.01
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Customer Name
Address

Sample Description

# PAUFgs  Stack Consulting Co.Ltd

c©
CONSULTING E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

U3t 1oedresuaistu I1in
@il 8/9 vl 8 Fuaraeivin unelnsios Jawiauunys 11150

Work Place Light Intensity

14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax: 029226573

Measured Date May 16, 2026
Measured Time 10:00 AM - 12:00 PM
Measured By Mr, Aekaitti Wapeekang Report No. WPL 2026/109
Analyzed By Stack Consulting Co., Ltd. Report Date May 27, 2026
Measured Instrument Digital Lux Meter Model TM-720 S/N : 160800060
Spot Measurement
Result (Lux) Standard"’
item Location/Point Type of work
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
16. Iﬁmaﬂmiﬁ;m%au Nuavduatiay : NuUTEETnenu 1,532 1,410 1,400 400-500 300 200
sy Nudsy weznuduiindeys
17. | Wedn Puazdeatoy | nulszdddinau 1,444 1,320 1,223 | 400-500 300 200
nusu vudeu wasnuduiindeya
18. | Wienailnses Nuazdeatios : nuussddinnu 535 - - 400-500 - -
s sy wasnuduiindeya
Office Store
19. | enmiy NuasBeatse : NuUssdinnu 3,547 3,282 1,045 | 400-500 600 300
sy Nudsy wasnuduiindeys
Office Wu#
20. | Wgvinuauazens Nuazdeaiey : nulszdmtinnu 493 - 400-500 - -
nueu nudew uarnuduiindeya
21. | Wevhagalsean nuasduatey | Nulszddtingu 504 - 400-500 - -
nuey Nl uasnuduiindeya
Office HEin
22. | Wehauaugiui NuazBeatey : NuUsidinnu 431 - - 400-500 - -
g nudisy wavnutuiindeya
Remark : “ Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018
* it 2 uariud 3 rruduasaisesinalneseulunsdiimudie wasaisluuiniiveadiuams (@uity) TrudivswaainsRaus 1,000 &nd
(Mr. Aekaitti Wapeekang) )’1(\,( .
Registration No. 0402-03-2565-0023 < UNSH 1 1E
Do Not Copy Fartial of This Analysis Report Without Official Approval 1-7

Reported Results Refers to Submitted Sample (5) Only

FM-RPT-WP-06, Rev.01
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CongpLrmG©

Customer Name
Address

Sample Description
Measured Date

Measured Time

Stack Consulting Co.,Ltd
Y 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Ut LaiednesuaLsdu $1in

wail 8/9 vyjfl 8 Mvasaesyane Sunslnsiios Jwiauunys 11150
Work Place Light Intensity

May 16, 2026

10:00 AM — 12:00 PM

Measured By Mr. Aekaitti Wapeekang Report No. WPL 2026/109
Analyzed By Stack Consulting Co., Ltd. Report Date May 27, 2026
Measured Instrument Digital Lux Meter Model TM-720 S/N : 160800060
Spot Measurement
Result (Lux) Standard”
ltem Location/Point Type of work
Area 1 Area2 | Area 3 Area 1 Area2 | Area3
Office win (dB)
23. | Wevhauaugnssae NuazBuaties | Nulsz@mineu 502 - - 400-500 - -
Nus nudey uaznuduiindeys
26, | Wevhaunmdiiss Nuazdanties : NuUsEdinmu 511 - - 400-500 - -
g udey wasnuduiindeya
25. | Whevhaunugiiou Nuavideatioy | uUszddinnu 462 - 400-500 -
g nudiey wassmduiindeya
26. | Wevhanuaneding Nuazdeatioy | NuUTEidTnI 574 - 400-500
Nus nudey wazsuduiindeya
Office QMR
27, | Wevhaunanadiand Nuazduatios : Nuuszddiinmm 598 - 400-500 - -
g nudey weznuduindeya
28. | Wiehauaauugaissu Nuanduaties | uvssidinemu 415 - 400-500 - -
g Nudey wazauduiinteya
29. | Wwyhnuameigal Nuadeetioy | uUsEIdringu 411 - - 400-500 - -
nug nudey waznutuiindeya
Remark " Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018
x it 2 wariit 3 P wduuasrhwesUiuslaeseulunsiliimudime wasrinsluuinaiieauams (i) frnuduvouaseritefous 1,000 dnd
RLRELE
e 4.9 2
,%’ e Y D1
= = = D
; . %
(Mr. Aekaitti Wapeekang) m@, s }§°
Registration No. 0402-03-2565-0023 Congyi TING
Do Not Copy Partial of This Analysis Report Without Official Approval 2-7

Reported Results Refers to Submitted Sample (S) Only

FM-RPT-WP-06, Rev.01




s 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

*g»\.@‘“ L7 S Stack Consulting Co.,Ltd
o %
=~} E4
* *
o &

Customer Name
Address

Sample Description
Measured Date

Measured Time

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

U3E otoTrasueLstu $1in

il 8/9 it 8 Fuarasive Sunelnsios Fawinuuny 11150
Work Place Light Intensity

May 16, 2026

10:00 AM - 12:00 PM

Measured By Mr. Aekaitti Wapeekang Report No. WPL 2026/109
Analyzed By Stack Consulting Co., Ltd. Report Date May 27, 2026
Measured Instrument Digital Lux Meter Model TM-720 S/N : 160800060
Spot Measurement
Result (Lux) Standard”’
ltem Location/Point Type of work
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
uunAuAn
30. | Wgvhauauudm Nuandeados : nulsedidiinnuy 590 - - 400-500 - -
N Nudsy weznuiuiindeya
31, | Mevhaugmnsim Nuazduaios : nuuszdhtingy 548 - - 400-500
s nudsu waguduiindoya
32. | Wwhawanandnol Nuanduatiay : nuUsEhdinnu 664 - - 400-500
e nudisuy waznuiuiindoya
Office 3aU1N
33, | Wwvhauepuniosdng Nuadeatos : nulsetdinnu 756 - 400-500 - -
e Nudsy weznuduiindeya
34, | lfgvhaunuiiies Nuazduaios : nuuszddiingu 644 - 400-500 - -
s nudeu wasnuduindeya
Office 3AU
35. | Mevhauaniuedy AuaziByatios : NuUszdiinny 458 - 400-500 - -
sy Ny uesnutuiindeya
36. | Mhwvhaunmuaiug Nuazidenties : Nulszddinau 558 - - 400-500 - -
Ny Ny weznutuiindeya
Remark v Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018
* it 2 uasiud 3 erudunssahevensnalssseulunsdiferduve s iludnnive udiuone (@it Sermduvesuaserieiud 1,000 dnd
4
=
(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0023
Do Not Copy Partial of This Analysis Report Without Official Approval 37

Reported Results Refers to Submitted Sample (5) Only

FM-RPT-WP-06, Rev.01




UL 7P Stack Consulting Co.,Ltd

2,

2 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
*

st‘ Tel : 02-922-6573 Fax : 029226573

aud

3
OnsuLTG E-mail ; stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Customer Name . W eeieeivaistu $iie
Address : \afl 8/9 w7l 8 shuaeaeswane sunalnstion TawTauunyd 11150
Sample Description : Work Place Light Intensity
Measured Date : May 16, 2026
Measured Time : 10:00 AM - 12:00 PM
Measured By 1 Mr. Aekaitti Wapeekang Report No. ¢ WPL 2026/109
Analyzed By . Stack Consulting Co., Ltd. Report Date 1 May 27, 2026
Measured Instrument  : Digital Lux Meter Model TM-720 S/N : 160800060
Spot Measurement
Item Location/Point Type of work St A syl
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
Office F6
37. | Wevhauauadls NuaziBetion ; MUUTEIENINY 3,650 2,515 2,346 400-500 600 300

Nugu nudsu wasnuduiindeya

38. | Wevhoumand Nuazideates : ulssdineu 2,333 2,291 2,199 | 400-500 600 300

s nudeu uaznuduiindeya

unun HR
39. | lhgvhaunmedion Nuazdeatios : nudsgidnny 568 - - 400-500 - -
B Nudeu uasnuduiindeys
40. | Wievhaueaadlarsi NuaviBeatos : nuuszddney 714 - - 400-500 - -

g nudsy wavnuduiindeya

uHunUszdiuTM
41, | WRgyhouauaeg AuaztBeates : Nulszdidingm 499 - : 400-500 - -

s Nudeu uasnuduiindeya

42. | Wgvhanunmeyn nuandoates : eusesddhiineny | 418 - 400-500 - -

g Nudsy waznuduindeya

LAUNNTSIEY

o

43, | Wevhauguanla Nuavdentiey : NuusEhiingy 405 - - 400-500 - -

g nudu wasnuduiindeya

Remark Y Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018

& A X A v ' a aa v ' a P o X A - 1Y ' 1 l PV A
* fuft 2 uasiufl 3 Anuduuasainwesusnalneseulunsdiiaudurewasaidiuuinuiiue sy (Wuhi1) ANTNYBIUEEIAILA 1,000 ang

90 ATy

7 o 2,
— I/
* *

(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0023

Do Not Copy Partial of This Analysis Report Without Official Approval q-7
Reported Results Refers to Submitted Sample (S) Only FM-RPT-WP-06, Rev.01



Tel : 02-922-6573 Fax : 029226573

.‘\e&“" BT, Stack Consulting Co.,Ltd
o

* *

%”"7: o

Customer Name
Address

Sample Description
Measured Date
Measured Time
Measured By
Analyzed By

Measured Instrument

Co, 07 . " .
NSULTING E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

U3t 1eiednesUaistu $1dn

Wit 8/9 il 8 fuaraerans Sunelnsiioy daTauuny3 11150
Work Place Light Intensity

May 16, 2026

10:00 AM - 12:00 PM

14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110

Mr. Aekaitti Wapeekang Report No. : WPL 2026/109

Stack Consulting Co., Ltd. Report Date  : May 27, 2026

Digital Lux Meter Model TM-720 S/N : 160800060

Spot Measurement

Result (Lux)

Standardl/

50. | Wevhauamund

o nudsu uasutuiindeya

tem Location/Point Type of work
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
WHUNNT3Y (sia)
44. | Thgvhauangnw Nuavideatos : nuussd@iney 403 - - 400-500 - -
s nudsy uasnutuiindeya
45, | Weyhauaumsunn Nuavdeates : nulssidiiney 482 - - 400-500 - -
Nnug nudeu wasanduiindeya
ununUad
46, | Wievhnuaaaviiesd uazidyatios : nuUsEIdnInu 453 - 400-500 - -
e Mulley wasnuduiindoya
47. | Tgyhauanugua Nuazdeaties : NuUyidingu 410 - 400-500 - -
s Nudsy uasutuiindeya
a8. | Wevhauaauaed Nuazdeatos : Nulsddiney 428 - | 400-500 - -
e nNuideu wasnuduiindeya
uundnga
49. | THgvhauauiumn TuaziBuatios : nuUsEidingu 676 - - 400-500 - -
e nudy warnuduiindeya
Nuazdeatios : NuUsedinagu 482 - - 400-500 - -

Remark : Y Notification of Department of Labor Protection and Welfare, Ministry of Labor (BE 2561), 2018

& A X o v ' a N v ' a = < & A a 1 ' & ) PV A
* fudt 2 wariud 3 mnudunasaesuinalessaulunsiifinuduveudwindluuinuiusaiuaniy (Wuil) dauinuosuasEdiame 1,000 and

ARUI S s
4,90
s
s~ -
AL *
v D

(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0023

Do Not Copy Partial of This Analysis Report Without Official Approval

Reported Results Refers to Submitted Sample (S) Only
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Customer Name
Address

Sample Description

Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

a o = s o o w
UTEY 19109ABTUBLITU 9INA
Wil 8/9 Wil 8 shuaraswan sunelnstes Jmdnuunys 11150

Work Place Light Intensity

Measured Date May 16, 2026
Measured Time 10:00 AM — 12:00 PM
Measured By Mr. Aekaitti Wapeekang Report No. WPL 2026/109
Analyzed By Stack Consulting Co., Ltd. Report Date May 27, 2026
Measured Instrument Digital Lux Meter Model TM-720 S/N : 160800060
Spot Measurement
Result (Lux) Standard”
ltem Location/Point Type of work
Area 1 Area 2 Area 3 Area 1 Area 2 Area 3
pHun U Q.
51, | Wevhouamedign Nuazdeatos | NulsERdrinn 692 - - 400-500 - -
ey T wasnuduiindeya
52. | Wagvhawauugua MuazBuaise | uUsEdineu 478 - 400-500 - -
nugu nudisy wavnuduiindeya
BHUNGAALUY
53. | ldeviuamedy NuazBuation : nulsEadineu 1,577 1,403 1,026 400-500 300 200
sl uazeuduiindeya
54. | Wevhounaldewmns Muazdeatey : uUsEddIneu 1,770 1,493 1,310 400-500 300 200
Mg nudeu kasnuduiindeya
55. | WRgvhamunauny Nuandeatios : NuUTEIdinay 894 - - 400-500 - -
sy Nuidsu uesnuluiindoya
56. | WAgvhauauasns uazBuaiies | uUszdinagu 1,106 972 736 400-500 300 200
Nug nudeu uasnuduiindeya
57. | Wevhanunmoigna Nuavideaties : NuUzdidiney 1,276 1,000 810 400-500 300 200
sy Nl wasnuduiindays
58. | Wevhouaunsdian Nuanduatios : NuUssddiney 931 - - 400-500 - -
nusu nudsy uasnuduindeya |
Remark Y Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018
* Fuiit 2 warituit 3 uduuaaesuiuadsseulunsilitrudurewasahdluuinaiveaiuans (D) Seuduveuaarinadoust 1,000 &nd
(Mr. Aekaitti Wapeekang) ¢,
Registration No. 0402-03-2565-0023
Do Not Copy Partial of This Analysis Report Without Official Approval 6-7

Reported Results Refers to Submitted Sample (5) Only

FM-RPT-WP-06, Rev.01




Consprme <

Customer Name

Address

Sample Description

Measured Date

Measured Time

Measured By

Analyzed By

Measured Instrument

Stack Consulting Co.,Ltd
2 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
*
& Tel:02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

U3 wetedresvaistu 91in
Wil 8/9 vfft 8 fuaraesrie Sunelvaipy Jwdauunys 11150

Work Place Light Intensity

May 16, 2026

10:00 AM — 12:00 PM

Mr. Aekaitti Wapeekang Report No. 1 WPL 2026/109
Stack Consulting Co., Ltd. Report Date  : May 27, 2026

Digital Lux Meter Model TM-720 S/N : 160800060

Spot Measurement
Result (Lux) Standard”
Item Location/Point Type of work
Area 1 Area 2 | Area3 Area 1 Area 2 Area 3
UHUNBDNUUU (5iB)
59. | Wgvhanuauadss Nuazduaties : uUssidiney 657 - - 400-500 - -
s nudisy uazanuduiinteya
60. | Wevhaummmanay Nuazidyaas : Nulssiiddnay 413 - 400-500 - -
g Nl wesnuluiinteya
waun (T
61. | WRzvhaunauusine Nuazdeates : nudsedtineu 1,637 1,182 855 400-500 300 200
gy nudeu uaznuduiindeys
62. | Wwvhaunmuaudy nuazdeaes : MuUsediding 918 - - 400-500 - -
e nudey uazemduiindeya
Hasvuds
63. | Wsvharuaalndu uazdeaas | Nulszddnineu 1,997 975 942 400-500 300 200
s nude waznuduiinteya
64. | Wevhruaudnniag Nuadeatios | uUsEIdingu 797 - - 400-500 - -
gy yudieu uaznuduiindeys
65. | Mgyl Nuazdyaes : uUTEIdingy 479 - - 400-500 - -
g nudey wazaduiindeya
Remark Y Notification of Department of Labor Protection and Welfare, Ministry of Labor (B.E 2561), 2018

Do Not Copy Partial of This Analysis Report Without Official Approval

& o Lo v ' o aa 3 . a a & oo 1 s & ] ¢
*RHUN 2 UWREWun 3 ﬂ’]’\llL‘lIiJLLﬁ\lﬁ’]'N'7.I’eN‘UiL’JﬂﬂﬂHiE]‘UIuﬂii\J'ﬂﬂ'J"Ii.IL‘lJSJ‘UENLLﬂ\iﬁ’J’N‘LU‘USL’JCUWN’QQL‘I%ULQW’]:ﬁ (Wun1) TP duesuaaannLs 1,000 an%

_ & X
27 3 STACK )}
s “f },}@'

= 9,
Mr. Aekaitti Wapeekan o/ 3
(. Ackaitti Wap 9 g Nsm,T\NG(’O
Registration No. 0402-03-2565-0023
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ConsgLrme®

Customer Name
Address

Sample Description
Measured Date

Location/Point

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

Stack Consulting Co.,Ltd

»

,%‘ 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
*

& Tel : 02-922-6573 Fax : 029226573

ANALYSIS REPORT

WSt Lolednesuaistu drfin

Wit 8/9 myjfi 8 uamraesvang Sunelnsiios Tawiauunys 11150
Work Place Noise

May 16, 2026

Ushaigausznaulatnans

Measured By
Analyzed By

Measured Instrument

Mr. Aekaitti Wapeekang
Stack Consulting Co., Ltd.
Integrated Sound Level Meter Rion NL-21 5/N 00332475

WPN 2026/100
May 27, 2026

Report No.
Report Date

Equivalent Sound Pressure Level (dB(A))
Measured Time
Level Equivalent (Leq) Maximum Level (Lmax)
08:59 AM - 09:59 AM 76.5 98.7
09:59 AM - 10:59 AM 77.8 o 91.1
10:59 AM - 11:59 AM 80.2 96.3
11:59 AM - 12:59 PM 60.7 84.6
B 12:59 PM - 01:59 PM 79.8 " 934
01:59 PM - 02:59 PM 79.9 94.8
02:59 PM - 03:59 PM 75.3 87.1
03:59 PM - 04:59 PM 75.8 87.9
8 Hours Measurement 7.7 987
Standard 5852/ <11 57

Remark : Y Minister Regulation on the Standard for Administration and Management of Safety, Occupational Health and Working Environmental

in Relation to Heat, Light and Noise B.E. 2559 (2016) (Chapter 3 : Noise)

* Announces the Department of Labor Protection and Welfare, which allows employees to receive an average of their work hours per day.

Do Not Copy Partial of This Analysis Report Without Official Approval
Reported Results Refers to Submitted Sample (S) Only
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(Mr. Aekaitti Wapeekang) ConmIn TG
Registration No. 0402-03-2565-0022
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Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax: 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Customer Name . U3t Lewedmedvaistu din
Address : 1anil 8/9 myii 8 suanassve Sunelnsdes Swdauuny 11150
Sample Description : Work Place Noise
Measured Date : May 16, 2026
Location/Point : UShgA CNC un
Measured By : Mr. Aekaitti Wapeekang Report No. : WPN 2026/100
Analyzed By : Stack Consulting Co., Ltd. Report Date : May 27, 2026
Measured Instrument . Integrated Sound Level Meter Rion NL-21 5/N 00798602
Equivalent Sound Pressure Level (dB(A))
Measured Time
Level Equivalent (Leq) Maximum Level (Lmax)
09:03 AM - 10:03 AM 79.3 91.8
10:03 AM - 11:03 AM 81.3 97.6
11:03 AM - 12:03 PM 80.2 95.3
12:03 PM - 01:03 PM 69.1 102.0
01:03 PM - 02:03 PM 80.9 94.6
02:03 PM - 03:03 PM 81.0 96.4
03:03 PM - 04:03 PM 80.9 94.7
04:03 PM - 05:03 PM 80.9 95.3
8 Hours Measurement 80.2 102.0
Standard 585” <11 5

Remark : Y Minister Regulation on the Standard for Administration and Management of Safety, Occupational Health and Working Environmental
in Relation to Heat, Light and Noise B.E. 2559 (2016) (Chapter 3 : Noise)

¥ Announces the Department of Labor Protection and Welfare, which allows employees to receive an average of their work hours per day.

(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0022

Do Not Copy Partial of This Analysis Report Without Official Approval
Reported Results Refers to Submitted Sample (5) Only FM-RPT-WP-09, Rev.01
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SLLLE 7 Fa Stack Consulting Co.,Ltd
o
?%‘ 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
*
& Tel:02-922-6573 Fax: 029226573

& o’ - . .
ONSULTING E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Customer Name . st weiedmeivaistu d1dn
Address . vl 8/9 nyi 8 suaraswwne Sunelnsios Swiauuny? 11150
Sample Description : Work Place Noise
Measured Date 1 May 16, 2026
Location/Point : USgR CNC u1n SBZ151A
Measured By ¢ Mr. Aekaitti Wapeekang Report No. ¢ WPN 2026/100
Analyzed By :  Stack Consulting Co,, Ltd. Report Date : May 27, 2026
Measured Instrument : Integrated Sound Level Meter Rion NL-21 S/N 00709515
Equivalent Sound Pressure Level (dB(A))
Measured Time
Level Equivalent (Leq) Maximum Level (Lmax)
09:06 AM - 10:06 AM 78.3 90.8
10:06 AM - 11:06 AM 82.1 96.6
- 11:06 AM - 12:06 PM 82.0 96.6
12:06 PM - 01:06 PM 65.0 844 ]
01:06 PM - 02:06 PM 82.1 ' 94.7
02:06 PM - 03:06 PM 81.8 95.0
03:06 PM - 04:06 PM 80.2 90.4
04:06 PM - 05:06 PM 79.6 90.4
8 Hours Measurement 80.5 96.6 )
Standard s852/ <11 57

Remark : Y Minister Regulation on the Standard for Administration and Management of Safety, Occupational Health and Working Environmental
in Relation to Heat, Light and Noise B.E. 2559 (2016) (Chapter 3 : Noise)

7 Announces the Department of Labor Protection and Welfare, which allows employees to receive an average of their work hours per day.

(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0022

Do Not Copy Partial of This Analysis Report Without Official Approval 3-6
Reported Results Refers to Submitted Sample (5) Only FM-RPT-WP-09, Rev.01




s
Consyyme©

Customer Name
Address

Sample Description
Measured Date

Location/Point

E-mail : stackconsul@gmail.com Website : waw.stackconsul.com

Stack Consulting Co.,Ltd

’%‘ 14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
*

‘& Tel:02-922-6573 Fax: 029226573

ANALYSIS REPORT

U3t Lotedmeiteaisdu S1in

waail 8/9 vyfl 8 Fuarassye Suaelnsiles Swinuum 11150
Work Place Noise

May 16, 2026

USndn

Measured By
Analyzed By

Measured Instrument

Mr. Aekaitti Wapeekang
Stack Consulting Co., Ltd.
Integrated Sound Level Meter Rion NL-21 S/N 00332517

WPN 2026/100
May 27, 2026

Report No.
Report Date

Equivalent Sound Pressure Level (dB(A))
Measured Time
Level Equivalent (Leq) Maximum Level (Lmax)
09:07 AM - 10:07 AM 77.0 92.9
10:07 AM - 11:07 AM 78.7 96.9
B 11:07 AM - 12:07 PM 79.9 100.8
12:07 PM - 01:07 PM 64.0 91.0
01:07 PM - 02:07 PM 81.5 98.3
02:07 PM - 03:07 PM 80.8 95.9
03:07 PM - 04:07 PM 76.6 92.5
04:07 PM - 05:07 PM 77.6 94.6
8 Hours Measurement 78.7 100.8
Standard 5852/ <1 15"

Remark : Y Minister Regulation on the Standard for Administration and Management of Safety, Occupational Health and Working Environmental

in Relation to Heat, Light and Noise B.E. 2559 (2016) (Chapter 3 : Noise)

” Announces the Department of Labor Protection and Welfare, which allows employees to receive an average of their work hours per day.

(Mr. Aekaitti Wapeekang)
Registration No. 0402-03-2565-0022

Do Not Copy Partial of This Analysis Report Without Official Approval

Reported Results Refers to Submitted Sample (S) Only
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Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110

Tel : 02-922-6573 Fax : 029226573

[ 5 . . .
ONSULTING E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Customer Name . U3 wmiedeeivaistu Siia
Address . 1aefl 8/9 wyft 8 dwaraesun Sunelnsdes Sminuumy3 11150
Sample Description : Work Place Noise
Measured Date : May 16, 2026
Location/Point : o UShnugeRy
Measured By 1 Mr. Aekaitti Wapeekang Report No. : WPN 2026/100
Analyzed By :  Stack Consulting Co., Ltd. Report Date : May 27,2026
Measured Instrument :  Integrated Sound Level Meter Rion NL-21 S/N 00609446
e 1o Equivalent Sound Pressure Level (dB(A))
Level Equivalent (Leq) Maximum Level (Lmax)
09:09 AM - 10:09 AM 76.8 90.7
10:09 AM - 11:09 AM 79.8 96.2
11:09 AM - 12:09 PM 77.8 97.9
12:09 PM - 01:09 PM 63.3 85.9
01:09 PM - 02:09 PM 80.2 100.3
02:09 PM - 03:09 PM 775 90.0
03:09 PM - 04:09 PM 76.1 88.6
04:09 PM - 05:09 PM 74.7 | 87.2
8 Hours Measurement 774 100.3 .
Standard <85” <115"

Remark : v Minister Regulation on the Standard for Administration and Management of Safety, Occupational Health and Working Environmental
in Relation to Heat, Light and Noise B.E. 2559 (2016) (Chapter 3 : Noise)

* Announces the Department of Labor Protection and Welfare, which allows emptoyees to receive an average of their work hours per day.

\,@\ﬂ ﬂauﬁ- =_°
“&@\» 39[,7” o
7 % 2
P —
= ol * *
=
N

(Mr. Aekaitti Wapeekang) ¥¢, &
ConernomG <Y
Registration No. 0402-03-2565-0022 ONSITING

Do Not Copy Partial of This Analysis Report Without Official Approval 5-6

Reported Results Refers to Submitted Sample (S) Only FM-RPT-WP-09, Rev.01



Consprame

Customer Name

Address

Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

U 1eLedrsuaLstu 910

o 1l o o £ Y
LU 8/9 ‘MEJ“‘VI 8 ANUaRABDIUIN a’]LﬂabLVﬁ‘LAE)EJ ‘N‘WJWLI‘LW]Lﬁ 11150

Sample Description : Work Place Noise
Measured Date May 16, 2026
Location/Point USngaman
Measured By Mr. Aekaitti Wapeekang Report No. ¢ WPN 2026/100
Analyzed By Stack Consulting Co., Ltd. Report Date : May 27, 2026
Measured Instrument :  Integrated Sound Level Meter Rion NL-21 S/N 01165993
Equivalent Sound Pressure Level (dB(A))
Measured Time
Level Equivalent (Leq) Maximum Level (Lmax)
09:16 AM - 10:16 AM 775 98.6
10:16 AM - 11:16 AM 76.1 96.3
11:16 AM - 12:16 PM 75.4 94.4
12:16 PM - 01:16 PM 66.9 83.7
01:16 PM - 02:16 PM 77.2 99.1
02:16 PM - 03:16 PM 76.8 96.9
03:16 PM - 04:16 PM _ 76.8 87.3
04:16 PM - 05:16 PM 76.5 82.6
8 Hours Measurement 76.2 99.1
Standard 5852/ <1 157

Remark : Y Minister Regulation on the Standard for Administration and Management of Safety, Occupational Health and Working Environmental

in Relation to Heat, Light and Noise B.E. 2559 (2016) (Chapter 3 : Noise)

¥ Announces the Department of Labor Protection and Welfare, which allows employees to receive an average of their work hours per day.

Do Not Copy Partial of This Analysis Report Without Official Approval

Registration No. 0402-03-2565-0022
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Reported Results Refers to Submitted Sample (S) Only FM-RPT-WP-09, Rev.01
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A nﬂuﬁ%\;

Customer Name

Address

Sampling Point

Stack Consulting Co.,Ltd
*  14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax : 029226573

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

P &« o o o
USEN LoLoAADTUBLITUY A1

\avfl 8/9 Wil 8 shuamaeawye Sunelvsiey Smiauuny3 11150

dudendenisuiva

NSC-TISI-TIS 17025
TESTING 1839

GPS. Coordinate 47P 641345 E, 1549224 N Sample Type . Waste Water
Sampling Date May 16, 2026 Sample ID : WW69-311
Sampling Time 01:39 PM Received Date : May 18, 2026
Sampling Method Grab Analytical Date : May 18-26, 2026
Sampling By Mr. Sawetsit Laprab Registration No.1-339-3-0012 Report No. . LabW 2026/124
Analyzed By Stack Consulting Co., Ltd. Registration No.3-339 Report Date 1 May 26, 2026
item Parameter Unit Method of Analysisl/ Result StandardZ/
1. pH at 25 °C* - Standard Method for the Examination of Water and Wastewater, 6.5 5.5-9.0
APHA, AWWA, WEF, 24th Edition, 2023, Part 4500-H" (8)
2. Temperature® °C Standard Method for the Examination of Water and Wastewater, 34.8 <40
APHA, AWWA, WEF, 24th Edition, 2023, Part 2500 (B)
3. TOS mg/l Standard Method for the Examination of Water and Wastewater, 326 <3,000
APHA, AWWA, WEF, 24th Edition, 2023, Part 2540 (O
4, TSS me/t Standard Method for the Examination of Water and Wastewater, <10 <50
APHA, AWWA, WEF, 24th Edition, 2023, Part 2540 (D)
5. BOD* mg/l Standard Method for the Examination of Water and Wastewater, 12 <20
APHA, AWWA, WEF, 24th Edition, 2023, Part 4500-O (G), Part 5210 (B)
6. Cob* mg/l Standard Method for the Examination of Water and Wastewater, 41 <120
APHA, AWWA, WEF, 24th Edition, 2023, Part 5220 ()
7. Oil and Grease* mg/l Standard Method for the Examination of Water and Wastewater, <5 <5
APHA, AWWA, WEF, 24th Edition, 2023, Part 5520 (B)
Appearance lawides dngnewdnlioy
Remark:  Standard Methods for Examination of water and wastewater, 24" APHA, AWWA, WEF, 2023

i o 3 ¥ &
Uixmﬁnizwswqmmwnﬁu 513! nwummmgwumuqumiixmummmnﬁqﬂu W.A, 2560

& ' . v -
* §18NIVIAEDUNBYUBNYIUIIUAITIUTY ISO/IEC 17025 vawmﬂgummswmaa’u

(TSS <10 me/l Bjuanvoutemsiusel ISO/IEC 17025 vawinaUfiFimsvaasy)

o7

...End of Report....

[

Registration No.2-339-p-0006

{

(MisLs). Benyapa Singchai)

Reviewer

Approve

Do Not Copy Partial of This Analysis Report Without Official Approval

Reported Results Refers to Submitted Sample (S) Only

(Mr. Chathri Sudjaidi)
Registration No.2-339-a-0001
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Customer Name

Address

Sampling Point

Stack Consulting Co.,Ltd
14/3504-3505 Moo 14 Tambol Bang Bua Thong Amphoe Bang Bua Thong, Nonthaburi 11110
Tel : 02-922-6573 Fax: 029226573

U5 Loednesuolsd $1in

dndadrsyuuinda

E-mail : stackconsul@gmail.com Website : www.stackconsul.com

ANALYSIS REPORT

Wil 8/9 wijil 8 suanasawa unelnsidos Jawdauumys 11150

NSC-TISI-TIS 17025
TESTING 1839

GPS. Coordinate 47pP 641357 E, 1549219 N Sample Type . Waste Water
Sampling Date May 16, 2026 Sample ID ¢ WW69-315
Sampling Time 01:46 PM Received Date May 18, 2026
Sampling Method : Grab Analytical Date May 18-26, 2026
Sampling By Mr. Sawetsit Laprab Registration No.2-339-3-0012 Report No. LabW 2026/123
Analyzed By Stack Consulting Co., Ltd. Registration No.3-339 Report Date May 26, 2026
Item Parameter Unit Method of Analysisll Result
1. pH at 25 °Cx - Standard Method for the Examination of Water and Wastewater, 10.0
APHA, AWWA, WEF, 24th Edition, 2023, Part 4500-H" (B)
2. Temperature* °C Standard Method for the Examination of Water and Wastewater, 34.6
APHA, AWWA, WEF, 24th Edition, 2023, Part 2500 (B)
3. TDS me/l Standard Method for the Examination of Water and Wastewater, 8,286
APHA, AWWA, WEF, 24th Edition, 2023, Part 2540 (C)
4. TSS me/l Standard Method for the Examination of Water and Wastewater, 30
APHA, AWWA, WEF, 24th Edition, 2023, Part 2540 (D)
5. BOD* mg/l Standard Method for the Examination of Water and Wastewater, 171
APHA, AWWA, WEF, 24th Edition, 2023, Part 4500-O (G), Part 5210 (B)
6. COD* me/l Standard Method for the Examination of Water and Wastewater, 1,485
APHA, AWWA, WEF, 24th Edition, 2023, Part 5220 (C)
7. Oil & Grease* mg/l Standard Method for the Examination of Water and Wastewater, 7
APHA, AWWA, WEF, Zdth Edition, 2023, Part 5520 (B)
Appearance qjum Tnznewdntoy

Remark : v Standard Methods for Examination of water and wastewater, 24"‘ APHA, AWWA, WEF, 2023

* guwmaveasudieguenvautientsiused ISO/IEC 17025 vewiaalfuinisvaaey

shrpudrszuuliifisunassu

W‘lﬂ‘

(Misg-/ ,

Registration No.2-339-p-0006

“Benyapa Singchai)

Reviewer

...End of Report....
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Do Not Copy Partial of This Analysis Report Without Official Approval

Reported Results Refers to Submitted Sample (5) Only

£ ==

I3

(Mr. Chathri Sudjaidi)
Registration No.2-339-A-0001
Approve
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Biochemical Oxygen Demand

Chemical Oxygen Demand

Color

Free Chlorine

Oil & Grease

pH

Temperature

Total Dissolved Solids

Total Suspended Solids

1) 5-Day BOD Test, Membrane-Electrode Method®”
2) 5-Day BOD Test, Azide Modification Method™
Closed Reflux, Titrimetric Method®?

ADMI Weighted-Ordinate Spectrophotometric
Method™

DPD Colorimetric Method®

Liquid-Liquid, Partition-Gravimetric Method®”
Electrometric.-Method™?

Laboratory and Field Methods®

Dried at 180 °C?
Dried from 103 to 105 °Ct?
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1 Carbon monoxide Instrumental Analyzer Method™

2 Chlorine Absorption Sampling, lon Chromatographic
Method™!

3 Cresol Adsorption Sampling, Gas Chromatographic
Method™

a4 Hydrogen Chloride Absorption Sampling, lon Chromatographic
Method®

5 Hydrogen Fluoride Absorption Sampling, lon Chromatographic
Method™

6 Hydrogen Sulfide Absorption Sampling, lodometric Method™

7 Opacity Ringelmann’s Method™

8 Oxides of Nitrogen Instrumental Analyzer Method™

9 Sulfur dioxide Instrumental Anatyzer Method™

10 Sulfuric acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method™

11 Total Suspended Particulate Isokinetic Sampling, Gravimetric Method™!

12 Xylene Adsorption Sampling, Gas Chromatographic
Method™ )
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023.

3. United States Environmental Protection Agency. Standards of Performance

for New Stationary Sources. 40 CFR 60. Appendix A, 2023.
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Professional Calibration & Services Co., lid. X%
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi,
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AN,

Pathumthani 12130 Thailand A e TED
Tel : (+66)2150-6641 [Autoline) LS s
Email : info@p-cal.com  www.p-cal.com KM .,.MEN%TE%'ZL‘_‘:.;‘%SS‘?;'#%MENT
Certificate of Calibration

Certificate Number : PL15537/26 Page 1 of 3

Control Number : PCAL127292

Customer Control : HI#02

Description : Rota Meter

Manufacturer : SKC

Model : Dual Ball Hi Flow

Serial Number -

Customer : Stack Consulting Co.,Ltd.
14/3504-3505 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Date of Receipt : 23-Mar-26

Date of Calibration : 26-Mar-26

Calibration Location . Physical Laboratory

Environment : Temperature 23.0°C ¥ 2°C

- Relative Humidity 50.0 % T 20 %
Calibration Method : Calibration Procedure Number CP-PL78
Calibration Results : See data attached
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By Authorized Si zwt\ure/‘

Mr. Jaturapuk Kfhemphet

27-Mar-26

(Wl@wong Pansakul) Issued Date
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Professional Calibration & Services Co., Ltd. -7,
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi, ila\E'/mEé o\ A o |
Pathumthani 12130 Thailand =N ACCREDITED
Tel : (+66)2150-6641 {Autoline) NN
Email : info@p-cal.com www.p-cal.com KRR e LRATON A T
AC-2590
[ -
Calibration Report
Page 2 of 3

Certificate Number: PL15537/26

Equipment Standards Used

Serial No. Traceability to

Description Certificate No. | Cal. Due Date

20307-S ANAB : AC-3237 L202508364-0001 08-Aug-26

Primary Flow Calibrator

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board
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Professional Calibration & Services Co., Lid. X\

50/888, 50/889 Moo 2, Rungsit-Nakomnayok Rd., Bungyeetho, Thunyaburi, M\‘/ E: ' _
Pathumthani 12130 Thailand N A R s
Tel: (+66)2150-6641 {Autoline} 2,, NS
Email : info@p-cal.com www.p-cal.com radi o ILERATON AT
AC-2590
L 3 L]
Calibration Report
Certificate No.: PL15537/26 Page: 3 of 3
Calibration Results
Appearance and function of use : Good
Results of calibration : Without adjustment
Details of equipment . Measuring range : 0to2.5 L/min
Resolution : 0.1 L/min
UUC Setting Measured Value UUC Error Uncertainty
(L/min ) (L/min ) (L/min ) (#+L/min)
1.0 0.961 0.039 0.033
20 1.981 0.019 0.033
25 2.491 0.009 0.033

...End...
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Calibratech Co.,Ltd. - NSC-TISI-Tis17025
7:106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. : 68-200202-2 Page : 10f2

Submitted by : Stack Consulting Company Limited
14/3504-3505 Moo 14 Phairin, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110

Equipment : Electronic Balance
Manufacturer : ™ TOMS Model : TM-EXJ12204H
Serial No. : TM 180900726 ID No. : LA-B-41-2
Capacity : 220 ¢ Resolution : 0.0001 ¢

Environment : On site calibration was carried out at the Laboratory 1, Stack Consulting Company Limited
Ambient Temperature : (24.1t024.7) °C
Relative Humidity : (44.21044.9) %
Air Pressure  : 1006.0 mbar

Date of Received : 22 May 2025

Date of Calibration : 22 May 2025

Date of Issue : 27 May 2025

Calibrated by : Satja Sangkhum

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traccable to the International System of Units

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02242009 07 Nov 2025 National Institute of Mctrology (Thailand), (NIMT)

// //
. h
Approved by : /

{ Satja Sangkhuny )

Supervisor

The Uncertainties arc for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

wes bt
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5153, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-200202-2 Page : 2 0f 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (2 (@
0 0.0000 | 0.000083
0.1 0.0000 0.000083
0.5 0.0000 0.000084
1 0.0000 0.000085
3 0.0000 0.000093
5 0.0000 0.00009
20 0.0000 0.00010
60 0.0000 0.006020
80 0.0000 0.00021
100 0.0001 0.00020
120 0.0000 0.00038
140 0.0000 0.00038
160 0.0001 0.00038 %%
200 0.0002 0.00038  / w55 é

%""”W

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.00,

This result of calibration was found accurate as shown on date and place of calibration only.

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

0.0000  0.0000 -0.0002 -0.0001 0.0000 g

Repeatability Load test : 200 g / ot
Stdev. : 0.00004 g /f“‘/

-00o0 -

¢

%
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GC Clarus 590/690 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

Stack Consulting Co.,Ltd.

14/3504-3505 Moo14 Soi pailin T. Bang Bua Thong A. Bang Bua
Thong, Nonthaburi

Serial Number: 690521121304 Service Tag: N69APSSFwPX
cg#:?;ﬂg;;f:;?e Chatri Sudjaidee PM number: 10of 2
Se”if‘l‘:ﬁ";?i"eer Rakkiat Sabsrisupachai sem‘;fb?e:f'er WO-11848052
Dat"zoﬂm;ﬁm?‘ed: 09-Mar-2026 TD?EI)E;M?;:? 09-Sep-2026

Part Number Release Publication Date ' )

TH09370090 2.2 Jan 2020 PerkinEIm

Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 590 and Clarus 690 GC by

inspecting and replacing any worn or damaged parts. This service should only be performed by a
trained representative of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance
prior to starting the PM. Always check with the customer before making any changes that may affect the
customer’s analysis or calibration, including a current back-up of system software and/or data files. The

completed document should be signed by an authorized PerkinElmer and customer representative and left
with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved. No part

of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of Perkin Elmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners. Except as specifically set forth in its terms and conditions of sale,
PerkinElmer makes no Warranty of any kind with regard to this document, including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose. PerkinElmer shall not
be liable for incidental or consequential damages in connection with the furnishing or use of this document.

GC Clarus590/690 Preventive Maintenance (PM) _
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PerkinElmer’
Component List
Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus 690 690521121304 NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
NA NA NA NA NA
NA NA NA NA NA
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mm/yy)
NA NA NA NA NA
NA NA NA NA NA
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1. General:

%

%

Procedure Checklist

Use ((f) to check off those steps in the checklist that have been completed.

Review the instrument performance with the customer and document any
recent problems.

Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 14 Volt

*Neutral to ground not more than 0.5 volts peak to peak

Inspect all gas line filters and traps; Replace if necessary with customer
supplied spares.

Carrier gas ] Helium [] Nitrogen [JHydrogen

Moisture level 1Good []Need to replace []Other

Detector gas M Air Zero MHydrogen [INitrogen[JHelium
Moisture level /] Good [[]Need to replace []Other

Inspect the customer log book and make any appropriate PM entries.

Leak check all fittings from the gas source to instrument.
Gas leakage []Pass []Fail Comment

Perform general inspection of system for cleanliness.

Inspect for functional and clean electronic cooling and oven vent fans
Electronic cooling fan MYes [INo
Oven cooling fan K1Yes [JNo

2. Electronic :

%

O

Check oven temperature. Calibrate if necessary.
Oven temperature set point 100 °C |/ Pass [] Fail

Check sub-ambient option. (If installed).
Oven temperature set point5 °C [JPass [JFail

Perform routine maintenance on detector/injector. Replace parts as necessary
with customer supplied spares.

GC Clarus590/690 Preventive Maintenance (PM) _
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Y] Check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Split flow Pass

M Check detector gas flows and adjust if necessary.
Detector flow Pass

M Autosampler installed M Yes 1 No
Check autosampler sensor for wear and replace if necessary.

Vial sensor Pass
Door sensor Pass
Tower sensor Pass
Plunger sensor Pass
Elevator sensor Pass

¥ Remove syringe, manually flush. Replace with customer supplied spare if
necessary.

¥l Check firmware version. Upgrade to current levels if necessary.
Firmware version 5.2.86

¥l Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

¥l Record all detector voltage signal.
Detector Channel A FIDW 1.7 mV.
Detector Channel B FPD off mV.

3. Diagnostics Tests:

K Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

NRN NN

4. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.

[(WNLWNLNNLY

GC Clarus590/690 Preventive Maintenance (PM) _
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PerkinElmer’

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus590/690 GC have been completed.

This Clarus590/690 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: P Date:
. ) . 09-Mar-2026
Rakkiat Sabsrisupachai (DD-MMM-YYYY)
Authorized Customer Representative: Date:
&mﬂ 09-Mar-2026
(DD-MMM-YYYY)




USTHN LA.LAN. LANADA TNNATY ANA
S.M. CHEMICAL SUPPLIES CO., LTD.

3/1-2 21T RABLT DUUAIANETY 101 WUNARBITU LIALNNZT] NFAUNWY 10240
3/1-2 SMC Building, Thanon Ladprao 101, Klongchan, Bangkabi, Bangkok 10240

S.M.CHEMICAL Tel. 02-1366033-43 Fax. 02-1366030-32

Certificate of Testing

Certificate No. : 2024-25TSIC007PM2/2

Instrument : lon Chromatography
Brand : Tosoh Corporation
Model : IC-8100EX

Serial Number : 10284706
Customer : Stack Consulting Co., Ltd.
Address : 14/3504-3505 Moo. 14 Soi. Pailin T. Bang Bua

Thong A. Bang Bua Thong Nonthaburi 11110

Tel. : 02-922-6573
Date of PM : December 8, 2025
Next PM :June 2026

This report is for record the results of the preventive maintenance & performance validation on the Tosoh Corporation lon
Chromatography instrument. The undersigned authorize person from S.M. Chemical Supplies Co., Ltd. will perform the necessary procedure to

verify & test the instrument whether it operate properly in accordance with its intended purpose.

Tested by Approved By
Mr. Dutsadee Maneesung Mr. Khasidit Withurat
Service Engineer Service Manager

PM / PV for lon Chromatography System Page 1



USTHN LA.LAN. LANADA TNNATY ANA
S.M. CHEMICAL SUPPLIES CO., LTD.

3/1-2 21T RABLT DUUAIANETY 101 WUNARBITU LIALNNZT] NFAUNWY 10240
3/1-2 SMC Building, Thanon Ladprao 101, Klongchan, Bangkabi, Bangkok 10240

S.M.CHEMICAL Tel. 02-1366033-43 Fax. 02-1366030-32

IC-8100Ex System
PREVENTIVE MAINTENANCE
PERFORMANCE VALIDATION

Model : 1C-8100EX
Serial Number : 10284706
Service No. : 2024-25TSIC007PM2/2
o -=z
S— \
kS m
, B I
W@@g e
-

PM / PV for lon Chromatography System Page 2



USHN LDR.LAN. LANADA TANAIEY ANA
S.M. CHEMICAL SUPPLIES CO., LTD.

3/1-2 21A19 WABLT DUUAIANETY 101 UUNAGBIU LALNNNTL] NFIWY 10240
3/1-2 SMC Building, Thanon Ladprao 101, Klongchan, Bangkabi, Bangkok 10240

S.M.CHEMICAL Tel. 02-1366033-43 Fax. 02-1366030-32
Checklists for the IC-8100Ex System

# Step Result / Information
. Model: IC-8100EX
1 Instrument Information ]
Serial No.: 10284706
2 Instrument intact and undamaged MYes I No
3 Auto sampler M Yes [INo
4 | CM Detector MYes CNo
5 | UV Detector OYes M No
Serial No.: N/A
Electronic Check & Servicing M Pass U Fail
g | Power Supply Check M Pass O Fail
Control Panel Display Check ™ Pass O Fail
No apparent environmental safety ™ Yes ONo
concerns
Instrument power on condition ™ Yes O No
7 | normal
Liquid Tubing condition check ™ Yes ONo
PC communication to IC System unit | M Yes UJNo

PM / PV for lon Chromatography System Page 3



1USHN L2A.LAN. LANADA TNNRIY AINA
S.M. CHEMICAL SUPPLIES CO., LTD.

3/1-2 anA9 LABLT DUUANANGTY 101 WAL luALNeNsdl NIUNWA 10240
3/1-2 SMC Building, Thanon Ladprao 101, Klongchan, Bangkabi, Bangkok 10240

S.M.CHEMICAL el 02-1366033-43 Fax. 02-1366030-32

# Step Result / Information
Flow Rate 1.50 mL/min
8 Column Condition
Pressure 13.6 MPa
Mechanism Pump/ Oven check M Pass LI Fail
Check Valve and Seal M Pass LI Fail
9
Plunger Seal O Pass ™ Fail [JNone
Note: Leak
Injector Condition Check and
10 . M Pass O Fail
Cleaning
Detector Check
CM Detector I Pass O Fail
11 UV Detector OYes ¥ None
Wavelength None
Lighting Time for UV Lamp None
Signal Acquisition O Pass O Fail 7 None
Installed Version: 3.24
12 | IC-8100EX WorkStation software
Lasted Version: 3.24

PM / PV for lon Chromatography System Page 4



USHN L1AA.LAN. LANADA TNNAIEY ANA
S.M. CHEMICAL SUPPLIES CO., LTD.

3/1-2 21T RABLT DUUAIANETY 101 WUNARDITU lALNNZT] nganwY 10240
3/1-2 SMC Building, Thanon Ladprao 101, Klongchan, Bangkabi, Bangkok 10240

S.M.CHEMICAL Tel. 02-1366033-43 Fax. 02-1366030-32

NEI

Comment:
Overall, of instrument is workinq with good condition.

Correlation CM:

F =0.999335
Cl =0.999280
Br =0.995826
NO; = 0.998703
PO, = 0.996451
S0, =0.998213

Column Set:
TSKgel guardcolumn SuperlC-A HS> TSKgel SuperiC-Anion HS

& Recommend spare parts to change next 6 months «
1. Plunger Seal for sample and dummy pump
Check valve assembly Inlet & Outlet for sample pump
O-ring for Drain Valve
Plunger for sample and dummy pump
6-Way Valve Stator for 6-way valve
6-Way Valve Stator Face (Alumina) for 6-way valve
6-Way Valve Rotor Seal for 6-way valve

Rotor Seal (4way) for 4-way valve

© © N O a A W Dd

4-Way Valve Stator for 4-way valve
10. 4-Way Valve Stator Face (PI) for 4-way valve
11. O-ring for Bottle Holder

Conducted by Mr. Dutsadee Maneesung Date December 9, 2025

PM / PV for lon Chromatography System Page 5



Method Report

<Heading Section>

Method Name: Stack PM and Cal (2-2) 8 December 2025
Analysis Mode: Suppress Anion

<Calculation Conditions>

Calculation Type:  Absolute Calibration Curve Method  Standard: TSKgel
Output Type: Area Theoretical Plates: TSKgel (1)
Concentration Unit: ppm Resolution Factor: TSKgel (1)

Symmetry Factor: TSKgel (2)

<Smoothing Conditions> (CM)

Smoothing: No
<Smoothing Conditions> (UV1/EXT)

Smoothing: No
<Smoothing Conditions> (UV2)

Smoothing: No
<Peak Edit Conditions> (CM)

Detection Sensitivity:[uS/min] 0.100  Baseline Sensitivity:[uS/min] 9999.000

Minimum Area:[uS s] 0.110  Minimum Height:[uS] 0.000

Minimum Half Bandwidth:[s] 0.000

Detection Control: No
Option Detection Control: No

<Peak Edit Conditions> (UV1/EXT)

Detection Sensitivity:lmABU/min] / [mV/min] 0.100 Baseline Sensitivity:imABU/min] / [mV/min] 9999.000

Minimum Area:[mABU s] / [mV s] 0.110  Minimum Heigh:[mABU] / [mV]
Minimum Half Bandwidth:[s] 0.000

Detection Control: No
Option Detection Control: No

<Peak Edit Conditions> (UV2)
Detection Sensitivity:lmABU/min] 0.100  Baseline Sensitivity:lmABU/min] 9999.000
Minimum Area:[mABU s] 0.110  Minimum Heigh:[mABU] 0.000
Minimum Half Bandwidt:[s] 0.000

Detection Control: No
Option Detection Control: No

<Skimming Conditions> (CM)
Skimming: No

<Skimming Conditions> (UV1/EXT)
Skimming: No

<Skimming Conditions> (UV2)

Skimming: No

0.000

12/09/2025 11:52:41

Page:1/4



<lIdentification Information> (CM)
No. Time Name Range Conc. Approx. Weight [S.Start IS.End

[min] [min] _ [ppm]

1 1074 F 0.050 3.00000 Y=AX2+BX+C Equal

2 1361 Cl 0.050 10.00000 Y=AX2+BX+C Equal

3 1.574 Br 0.050 20.00000 Y=AX2+BX+C Equal

4 1.742 NO3 0.050 20.00000 Y=AX2+BX+C Equal

5 1.991 PO4 0.050 30.00000 Y=AX2+BX+C Equal

6 2.248 SO4  0.050 20.00000 Y=AX2+BX+C Equal

12/09/2025 11:52:41
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<Calibration Curve Information> (CM)

Area

(HF

30.000]

20.000

el

10.000

0.000—
0.000

1.000
Conc.[ppm]

Correlation R=0.999335

Y = -0.158101X2 + 12.057630X - 0.819647

Weight=Equal

Determination R2=0.998771

2.000

3.000

Area ) cCl
80.000 /
60.000
40.000]
20.000
0.000—F=— ‘ ‘ ;
0.000 5.000 10.000
Conc.[ppm]

Correlation R=0.999280
Y = 0.004366X2 + 7.462886X + 0.397340

Weight=Equal

Determination R2=0.998563

No. Conc. Area Approx. Error
[ppm]
1 050000 3.862 4.130 -6.928
2 1.00000 6947 7.865 -13.213
3 2.00000 17.194 15341 10.780
4 500000 37.016 37.821 -2.175
5 10.00000 75.600 75.463 0.181
Area (4) NO3

No. Conc. Area Approx. Error
[ppm]
1 0.15000 0.860 0.985 -14.644
2 030000 2404 2.783 -15.795
3 0.60000 7.152 6.358 11.098
4 150000 16.564 16.911 -2.097
5 3.00000 33990 33930 0.174
Area (3) Br
8.000 /6/
6.000—
4.000-]
2_000:00/0
0.000—— ‘ ‘ ‘
0.000 10.000 20.000
Conc.[ppm]

Correlation R=0.995826

Y = 0.004677X2 + 0.319926X + 0.399994
Weight=Equal

Determination R2=0.994602

No. Conc. Area Approx. Error
[ppm]

1 1.00000 0.654  0.725 -10.828

2 2.00000 0.873  1.059 -21.255

3 4.00000 2.159 1755 18733

4 10.00000 3.888 4.067 -4.593

5 20.00000 8700 8.669  0.351

100.000 /é/

50.000 C
0.000 T T T T
0.000 10.000 20.000
Conc.[ppm]

Correlation R=0.998703

Y = 0.030996X2 + 4.983729X - 0.295888
Weight=Equal

Determination R2=0.998121

No. Conc. Area  Approx. Error
[ppm]

1 100000 3.690 4719 -27.897

2 2.00000 8864 9.796 -10.512

3 400000 23366 20.135 13.828

4 10.00000 51.104 52.641 -3.007

5 20.00000 112.044 111.777 0.238

12/09/2025 11:52:41
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Area (5) PO4
300.000
200.000-
100.000 | /G/
0.000 I’O}D/ : —— ——
0.000 10.000 20.000 30.000
Conc.[ppm]

Correlation R=0.996451
Y = 0.089555X2 + 6.286133X + 3.211106

Weight=Equal
Determination R2=0.998018
No. Conc. Area  Approx. Error
[ppm]
1 150000 9390 12.842 -36.754
2 3.00000 21.696 22.875 -5.439
3 6.00000 52.070 44.152 15.206
4 15.00000 113.666 117.653 -3.507
5 30.00000 273.095 272394 0.256

<Analysis Conditions>

Analysis Mode:
Column:

Column Size:
Column No.:

Eluent:

Flow Rate:

Pressure:

Column Temperature:
Detector Conditions:
Operator:
Comment:

Suppress Anion

TSKgel SuperlC-Anion HS
46 mm1.D.x 10 cm
802MA00101M

1.9 mmol/L NaHCO3 + 3.2 mmol/L Na2CO3
1.5 mL/min

13.6 MPa

40 degree C

Polarity +, Response 0.5 sec,
Dutsadee(Service Engineer)
PM and Calibration

Area (6) SO4
20.000
10.000
0.000 T T T T
0.000 10.000 20.000
Conc.[ppm]

Correlation R=0.998213

Y = 0.000094X2 + 0.954312X + 0.382158
Weight=Equal

Determination R2=0.996429

No. Conc. Area Approx. Error
[ppm]

1 100000 1.073  1.337 -24570

2 200000 2102 2291 -9.014

3 4.00000 4.955 4201 15.213

4 10.00000 9571 9935 -3.804

5 20.00000 19.570 19.506  0.324

12/09/2025 11:52:41
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Chromatogram Report (CM)

<Heading Section>

Title: Analyzed Date: 12/08/2025 14:48:32
Sample Name: Muti Aion Standard 1 for IC Calculated Date: 12/09/2025 11:52:27
Folder Name: stack Acquisition Time: [min]  0.5-6.0
Chromatogram Data Name: RSLT1101 Dilution Factor (Manual): 1.00
Method Name: Stack PM and Cal (2-2) 8 December 2025 Auto Dilution: None
Operator: Service Detector: C™M
Calculation Type: Absolute Calibration Curve Method Cup No.: 1
Analysis Mode: Suppress Anion Injection Volume: [uL] 30
[uS] <Chromatogram (CM)>
40.0000

20.0000 //
0.0000¢ ‘ ‘ : ‘ ‘ ‘ ‘ :
1.000 1.500 2.000
[min]
<Calculation Results>(CM)
No. Time Name Area Heigh Area% Width TP RF SF Conc. Conv. Flag
[min] [uSs] _[uS] [%] [s] [ppm] [ppm]
1 1074 F 33.990 4698 6499 5350 804 3.005330 Ssu
2 1361 Cl 75.600 10.884 14455 5396 1,268 1.889 10.018138 SsuU
3 1574 Br 7485 1958 1431 17.612424 Ssu
4 1742 NO3 113258 11768 21.656 10.150 587 20237713 4.571699 SU
5 1991 PO4 273.095 26989 52217 7.896 1,267 0978 30.060046 9.802581 SU
6 2248 SO4 19570 3371  3.742 20.066206 N
522.997 59.667 100.000 100.999857 14.374280
Flag Meaning
SuU No Check for Concentration Limit
<Analysis Conditions>

Analysis Mode: Suppress Anion

Column: TSKgel SuperlC-Anion HS

Column Size: 4.6 mm |.D.x 10 cm

Column No.: 802MAO00101M

Eluent: 1.9 mmol/L NaHCO3 + 3.2 mmol/L Na2CO3

Flow Rate: 1.5 mL/min

Pressure: 13.6 MPa

Column Temperature: 40 degree C

Detector Conditions:  Polarity +, Response 0.5 sec,
Operator: Dutsadee(Service Engineer)
Comment: PM and Calibration

2.500

12/09/2025 11:56:53
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Chromatogram Report (CM)

<Heading Section>

Title: Analyzed Date: 12/08/2025 14:57:11
Sample Name: Muti Aion Standard 1 for IC Dillute 2 Time Calculated Date: 12/09/2025 11:52:27
Folder Name: stack Acquisition Time: [min] 0.5 -6.0
Chromatogram Data Name: RSLT1102 Dilution Factor (Manual): 1.00
Method Name: Stack PM and Cal (2-2) 8 December 2025 Auto Dilution: 2 times
Operator: Service Detector: CcM
Calculation Type: Absolute Calibration Curve Method Cup No.: 2
Analysis Mode: Suppress Anion Injection Volume: [uL] 30
[uS] <Chromatogram (CM)>
20.0000
10.0000

S E

0.0000 ==
1.000 1.500 2.000 2.500
[min]
<Calculation Results>(CM)
No. Time Name Area Heigh Area% Width TP RF SF Conc. Conv.  Flag
[min] [uSs] _[uS] [%] [s] [ppm] [ppm]
1 1073 F 16.564 2268  7.145 5405 786 2.940044 su
2 1363 Cl 37.016 5153 15968 5.521 1214 1.874 9.785523 su
3 1577 Br 3.888 0984 1677 19.131870 suU
4 1745 NO3  51.104 5901 22046 9.030 744 19.450644 4393900 SU
5 1975 PO4 113.666 11.164 49.034 8004 1214 0956 29.107376  9.491915 SU
6 2234 SO4 9.571 1534 4129 19.238388 SU
231.809 27.005 100.000 99.653845 13.885816
Flag Meaning
SuU No Check for Concentration Limit
<Analysis Conditions>

Analysis Mode: Suppress Anion

Column: TSKgel SuperlC-Anion HS

Column Size: 4.6 mm |.D.x 10 cm

Column No.: 802MAO00101M

Eluent: 1.9 mmol/L NaHCO3 + 3.2 mmol/L Na2CO3

Flow Rate: 1.5 mL/min

Pressure: 13.6 MPa

Column Temperature: 40 degree C

Detector Conditions:  Polarity +, Response 0.5 sec,
Operator: Dutsadee(Service Engineer)
Comment: PM and Calibration

12/09/2025 11:59:01 Page:1/1



<Heading Section>

Title:
Sample Name:

Muti Aion Standard 1 for IC Dillute 5 Time

Chromatogram Report (CM)

Analyzed Date:
Calculated Date:

12/08/2025 15:05:31
12/09/2025 11:52:27

Folder Name: stack Acquisition Time: [min] 0.5 -6.0
Chromatogram Data Name: RSLT1103 Dilution Factor (Manual): 1.00
Method Name: Stack PM and Cal (2-2) 8 December 2025 Auto Dilution: 5 times
Operator: Service Detector: CcM
Calculation Type: Absolute Calibration Curve Method Cup No.: 3
Analysis Mode: Suppress Anion Injection Volume: [uL] 30
[uS] <Chromatogram (CM)>
10.0000
5.0000
| /\\ /\ \
0.0000 —=
1.000 1.500 2.000 2.500
[min]
<Calculation Results>(CM)
No. Time Name Area Heigh Area% Width TP RF SF Conc. Conv.  Flag
[min] [uSs] _ [uS] [%] [s] [ppm] [ppm]
1 1076 F 7152 0974 6690 5502 762 3.334698 su
2 1365 Cl 17194 2410 16085 5579 1,193 1847 11.238713 suU
3 1578 Br 2159 0465  2.020 25.577519 ]
4 1747 NO3 23366 2815 21859 8301 883 23.076705 5.213028 SU
5 1971 PO4 52070 5014 48711 8461 1,082 0947 35309747 11.514509 SU
6 2226 SO4 4955 0753 4635 23.945782 sU
106.895 12.432 100.000 122483164 16.727536
Flag Meaning
SU No Check for Concentration Limit

<Analysis Conditions>

Analysis Mode:
Column:
Column Size:
Column No.:
Eluent:

Flow Rate:
Pressure:

Column Temperature:
Detector Conditions:

Operator:
Comment:

Suppress Anion

TSKgel SuperlC-Anion HS
4.6 mm I.D.x 10 cm

802MAO00101M

1.9 mmol/L NaHCO3 + 3.2 mmol/L Na2CO3
1.5 mL/min
13.6 MPa
40 degree C
Polarity +, Response 0.5 sec,
Dutsadee(Service Engineer)
PM and Calibration

12/09/2025 12:00:16
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<Heading Section>

Title:

Sample Name:

Muti Aion Standard 1 for IC Dillute10 Time

Chromatogram Report (CM)

Analyzed Date:

Calculated Date:

12/08/2025 15:13:45
12/09/2025 11:52:27

Folder Name: stack Acquisition Time: [min]  0.5- 6.0
Chromatogram Data Name: RSLT1104 Dilution Factor (Manual): 1.00
Method Name: Stack PM and Cal (2-2) 8 December 2025  Auto Dilution: 10 times
Operator: Service Detector: CM
Calculation Type: Absolute Calibration Curve Method Cup No.: 4
Analysis Mode: Suppress Anion Injection Volume: [uL] 30
[uS] <Chromatogram (CM)>
3.0000
2.00001
1.0000] / / /
i N
.,_——\ \,\
0.0000 ‘ ‘ : : ‘ :
1.000 1.500 2.000 2.500
[min]
<Calculation Results>(CM)
No. Time Name Area Heigh Area% Width TP RF SF Conc. Conv. Flag
[min] [uSs]_[uS] [%] [s] [ppm] [ppm]
1 1.080 F 2404 0354 5605 7.506 412 3313 2682752 Su
2 1366 Cl 6.947 1007 16199 5414 1269 1.566 8771414 Su
3 1579 Br 0.873 0.183 2036 14.478376 Su
4 1748 NO3 8864 1.158 20669 7.670 1,036 18.173810  4.105464 SU
5 1970 PO4 21696 2040 50.591 8673 1,028 0.960 28266747 9217786 SU
6 2225 SO4 2102 0315  4.901 18.015504 SU
42884 5.057 100.000 90.388603 13.323250
Flag Meaning
SU No Check for Concentration Limit
<Analysis Conditions>
Analysis Mode: Suppress Anion
Column: TSKgel SuperlC-Anion HS
Column Size: 46 mm1.D.x 10 cm
Column No.: 802MA00101M
Eluent: 1.9 mmol/L NaHCO3 + 3.2 mmol/L Na2CO3
Flow Rate: 1.5 mL/min
Pressure: 13.6 MPa
Column Temperature: 40 degree C

Detector Conditions:

Operator:
Comment:

Polarity +, Response 0.5 sec,
Dutsadee(Service Engineer)
PM and Calibration

12/09/2025 12:02:26
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<Heading Section>

Chromatogram Report (CM)

Title: Analyzed Date: 12/08/2025 15:21:57
Sample Name: Muti Aion Standard 1 for IC Dillute 20 Time Calculated Date: 12/09/2025 11:52:28
Folder Name: stack Acquisition Time: [min]  0.5- 6.0
Chromatogram Data Name: RSLT1105 Dilution Factor (Manual): 1.00
Method Name: Stack PM and Cal (2-2) 8 December 2025  Auto Dilution: 20 times
Operator: Service Detector: CM
Calculation Type: Absolute Calibration Curve Method Cup No.: 5
Analysis Mode: Suppress Anion Injection Volume: [ul] 30
[uS] <Chromatogram (CM)>
1.50007 ‘
|
1.0000 }
0.50007] /\
4 \,—/—\ \
0.0000 : : :
1.500 2.000 2.500
[min]
<Calculation Results>(CM)
No. Time Name Area Heigh Area% Width TP RF SF  Conc. Conv. Flag
[min] [uSs]_[uS] [%] [s] [ppm] [ppm]
11092 F 0513 0063 2895 10558 213 2.214387 Su
2 1365 Cl 3527 0508 19.885 5522 1,218 1203 8.384664 Su
3 1578 Br 0509 0.103 2872 6.809655 Su
4 1748 NO3 3461 0469 19512 7291 1,145 15.005152 3.389664 SU
5 1968 PO4 8735 0838 49246 8817 993 0967 17.358639 5.660652 SU
6 2201 SO4 0991 0.144 5590 12.769360 SU
17.736  2.124 100.000 62.541857 9.050316
Flag Meaning
SuU No Check for Concentration Limit
<Analysis Conditions>
Analysis Mode: Suppress Anion
Column: TSKgel SuperlC-Anion HS
Column Size: 4.6 mm |.D.x 10 cm
Column No.: 802MA00101M
Eluent: 1.9 mmol/L NaHCO3 + 3.2 mmol/L Na2CO3
Flow Rate: 1.5 mL/min
Pressure: 13.6 MPa
Column Temperature: 40 degree C

Detector Conditions:

Operator:
Comment:

Polarity +, Response 0.5 sec,
Dutsadee(Service Engineer)
PM and Calibration

12/09/2025 12:04:19
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[us]

30.00000

20.00000

10.00000

Chromatogram (CM)

Retention Time|

Peak No|

5/1.991

2.201

1248

Y1-Axis:Chromatogram (CM)

Line

Data Name

stack - RSLT1101
stack - RSLT1102
stack - RSLT1103
stack - RSLT1104
stack - RSLT1105

Sample Name

Muti Aion Standard 1 for IC

Muti Aion Standard 1 for IC Dillute 2 Time
Muti Aion Standard 1 for IC Dillute 5 Time
Muti Aion Standard 1 for IC Dillute10 Time
Muti Aion Standard 1 for IC Dillute 20 Time

12/09/2025 12:06:27
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Instrument information report

Date 12/08/2025 15:27:58
Sample Queue Name Anion HS

PC Name DESKTOP-OMIVES
Instrument Name IC-8100EX

Operator Service

System System|

Degasser (Degassing Time [Hours])

Concentrate Solenoid Valve (Operation (Switching) Count [100 Times])
Dilution Solenoid Valve (Operation (Switching) Count (100 Times])
Degasser (Degassing Time [Hours])

Eluent! Solenoid Valve (Operation (Switching) Count [Times])
Eluent? Solennid Valve (Operation (Switching) Count Times])
Pump Main Plunger Seal (Motor Rotation Count (1000 Times])
Pump Main Plunger (Motor Rotation Count (1000 Times])

Pump Main Diaphragm (Motor Rotation Count (1000 Times])
Pump Sub Plunger Seal (Motor Rotation Count [1000 Times])
Pump Sub Plunger (Motor Rotation Count (1000 Times])

Pump Sub Diaphragm (Motor Rotation Count [1000 Times])
Syringe Solennid Valve (Operation (Switching) Count [Times])
Syringe (Operation (Reciprocating) Count [Times])

Preparation Valve Rotor Seal (Operation (Switching) Count [Times])
Preparation Valve Stator (Operation (Switching) Count [Times])
4-Way Valve Rotor Seal (Operation (Switching) Count [Times])
4-Way Valve Stator (Operation (Switching) Count [Times])
Sampler Syringe (Operation (Reciprocating) Count [Times])
4-Way Valve Rotor Seal (Operation (Switching) Count [Times])
4-Way Valve Stator (Operation (Switching) Count [Times])
Injection Valve Rotor Seal (Dperation (Switching) Count [Times])
Injection Valve Stator (Operation (Switching) Count [Times])

Suppressor Bypass Solenoid Valve (Operation (Switching) Count [Times])
Suppressor Syringe Solenoid Valve (Operation (Switching) Count [Times])

Suppressor Syringe (Operation (Reciprocating) Count [Times])
Suppressor Valve Rotor Seal (Operation (Switching) Count [Times])
Suppressor Valve Rotor Stator (Operation (Switching) Count [Times])
LIV Detector DZ Lamp (Lighting Time [Hours])

LIV Detector W Lamp (Lighting Time [Hours])

(RS)DEgasser (Degassing Time [Hours])

RS)Reagent A Solenoid Valve (Operation (Switching) Count [Times])
)Reagent B Solenaid Valve (Operation (Switching) Count [Times])
)Pump A Main Plunger Seal (Motor Rotation Count [1000 Times])
)Pump A Main Plunger (Motor Rotation Count [1000 Times))
)Pump A Main Diaphragm (Motar Rotation Count (1000 Times])
)Pump A Sub Plunger Seal (Motor Rotation Count [1000 Times])
)Pump A Sub Plunger (Motor Rotation Count [1000 Times])
)Pump A Sub Diaphragm (Motor Rotation Count (1000 Times])
)Pump B Main Plunger Seal (Motor Rotation Count (1000 Times])
)Pump B Main Plunger (Motor Rotation Count [1000 Times])
)Pump B Main Diaphragm (Motor Rotation Count (1000 Times])
)Pump B Sub Plunger Seal (Motor Rotation Count [1000 Times))
)Pump B Sub Plunger (Motor Rotation Count [1000 Times])
)Pump B Sub Diaphragm (Mator Rotation Count (1000 Times])
)Purge Syringe (Operation (Reciprocating) Count [Times])
)Syringe Valve Rotor Seal (Operation (Switching) Count [Times])
)Syringe Valve Stator (Operation (Switching) Count [Times])
)UV Detector DZ Lamp (Lighting Time [Hours])

)UV Detector W Lamp (Lighting Time [Hours])

e e e e e e e e e e e e
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IC Version-Main 03.24
IC Version-Sub 03.24
SP Version

RS Version-Main

RS Version-Sub
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SMART TECH CALIBRATION & SERVICES CO., LTD.
14/506 MOO 3, RANGSIT-NAKHON NAYOK ROAD, LAM PHAK KUT,
THANYABURI, PATHUM THANI 12110, THAILAND
Tel. +662-114-3148 Email : stcal. md@gmail.com Website : stc-cal.com

M ANST National Accreditation Board

-~ ACCREDITED

P55 —

CALIBRATION LABORATORY
AC-3003

| Certificate of Calibration

Customer Name

Equipment Name
Manufacturer

Model

Serial Number

Control Number
Received Date
Calibration Date
Recommended Due Date

Calibration Method

Environmental Conditions
Ambient Temperature
Ambient Relative Humidity

Calibration Place

Condition as received

Calibration Result

Stack Consulting Co., Ltd.

Certificate No. STCR-2603192-3
Work Order No. STCR-2603192
Page 1 of 3

14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,

A. Bang Bua Thong, Nonthaburi 11110

Heat Stress Monitor

Quest

QUESTemp® 32

TPJ110027

Stack#H-07

Mar 19, 2026

Mar 24, 2026

Mar 24, 2027

Calibration Procedure No. CPT-04-11

(25 +2)°C
(50 £ 15) %RH
Permanent Calibration Laboratory

Normal

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level

of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Sl-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue
Calibrated by

Mar 25, 2026
C. Jirayu

Approved by :




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-3 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Reference Thermometer Readout 250220030008 5523631032584739 Feb 17, 2027 MP-TH
Secondary Reference PRT 04794 5523631032584739 Feb 17, 2027 MP-TH

Data Logger 61689718 5523631032528406 Jan 29, 2027 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-3 Page 3 of 3
Results of Calibration
1. Temperature measurement (WET : Wet bulb)
STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (#°C)
20.016 19.9 0.116 0.16
30.144 30.1 0.044 0.16
40.094 39.9 0.194 0.16
50.018 50.0 0.018 0.16
2. Temperature measurement (DRY : Dry bulb)
STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.132 20.1 0.032 0.16
30.144 29.9 0.244 0.16
40.015 39.9 0.115 0.16
50.020 50.0 0.020 0.16
3. Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (#°C)
20.133 20.0 0.133 0.16
30.146 30.2 -0.054 0.16
40.015 40.1 -0.085 0.16
50.020 50.1 -0.080 0.16
4. Humidity measurement (RH)
STD Reading UUC Reading Correction Uncertainty
(%RH) (%RH) (%RH) (+%RH)
39.97 42 -2.03 1.6
49.98 52 -2.02 1.7
59.96 61 -1.04 1.7
70.02 71 -0.98 1.8

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -
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smarttechcal

Customer Name

Equipment Name

Certificate of Calibration

Certificate No. STCR-2603192-4
Work Order No. STCR-2603192

Page 1 of 3

Stack Consulting Co., Ltd.
14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Heat Stress Monitor

Manufacturer Quest

Model QUESTemp® 32
Serial Number TPJ110019
Control Number Stack#H-08
Received Date Mar 19, 2026
Calibration Date Mar 24, 2026
Recommended Due Date : Mar 24, 2027

Calibration Method

Calibration Procedure No. CPT-04-11

Environmental Conditions

Ambient Temperature : (25 £2)°C

Ambient Relative Humidity : (50 £ 15) %RH

Calibration Place

Permanent Calibration Laboratory

Condition as received : Normal

Calibration Result

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of

confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Si-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue
Calibrated by

Mar 25, 2026 Approved by :
C. Jirayu




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-4

Standards Equipment Used

Equipment Name Serial No. Certificate No.
Reference Thermometer Readout 250220030008 5523631032584739
Secondary Reference PRT 04794 5523631032584739
Data Logger 61689718 5523631032528406
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.

Due Date

Feb 17, 2027
Feb 17, 2027
Jan 29, 2027

Page 2 of 3

Traceability to
MP-TH
MP-TH
MP-TH




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-4 Page 3 of 3

Resuits of Calibration
1. Temperature measurement (WET : Wet bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (+°C)
20.093 20.2 -0.107 0.16
30.164 30.1 0.064 0.16
40.015 40.1 -0.085 0.16
50.146 49.9 0.246 0.16

2. Temperature measurement (DRY : Dry bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.093 20.2 -0.107 0.16
30.165 29.9 0.265 0.16
40.135 40.1 0.035 0.16
50.022 50.0 0.022 0.16

3. Temperature measurement (GLOBE)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (#°C)
20.093 20.2 -0.107 0.16
30.135 30.1 0.035 0.16
40.195 40.0 0.195 0.16
50.128 50.0 0.128 0.16

4. Humidity measurement (RH)

STD Reading UUC Reading Correction Uncertainty
(%RH) (%RH) (%RH) (x%RH)
39.99 42 -2.01 1.6
49.94 52 -2.06 1.7
60.03 62 -1.97 1.8
70.04 71 -0.96 1.8

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -
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Customer Name

Equipment Name
Manufacturer
Model

Serial Number
Control Number
Received Date

Calibration Date

Recommended Due Date

Calibration Method

Environmental Conditions
Ambient Temperature

Ambient Relative Humidity

Calibration Place

Condition as received

Calibration Result

Stack Consulting Co., Ltd.

Certificate of Calibration |

Certificate No. STCR-2603192-5
Work Order No. STCR-2603192

Page 1 of 3

14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,

A. Bang Bua Thong, Nonthaburi 11110

Heat Stress Monitor

Quest

QUESTemp® 32

TPJ110022

Stack#H-09

Mar 18, 2026

Mar 24, 2026

Mar 24, 2027

Calibration Procedure No. CPT-04-11

(25+2)°C
(50 £ 15) %RH
Permanent Calibration Laboratory

Normal

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level

of confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to SI-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue
Calibrated by

Mar 25, 2026
C. Jirayu

Approved by :

P ; 2




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-5 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Reference Thermometer Readout 250220030008 5523631032584739 Feb 17, 2027 MP-TH
Secondary Reference PRT 04794 5523631032584739 Feb 17, 2027 MP-TH

Data Logger 61689718 5523631032528406 Jan 29, 2027 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-5 Page 3 of 3
Results of Calibration
1. Temp;erature measurement (WET : Wet bulb)
STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (°C)
20.123 20.1 0.023 0.16
30.186 30.1 0.086 0.16
40.017 39.9 0.117 0.16
50.019 49.8 0.219 0.16
2. Temperature measurement (DRY : Dry bulb)
STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (+°C)
20.124 20.2 -0.076 0.16
30.183 29.9 0.283 0.16
40.016 39.9 0.116 0.16
50.019 49.8 0.219 0.16
3. Temperature measurement (GLOBE)
STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (°C)
20.122 20.2 -0.078 0.16
30.134 30.2 -0.066 0.16
40.020 39.8 0.220 0.16
50.022 498 0.222 0.16
4. Humidity measurement (RH)
STD Reading UUC Reading Correction Uncertainty
(%RH) (%RH) (%RH) (£%RH)
39.98 43 -3.02 1.6
50.04 52 -1.96 1.7
60.00 63 -3.00 1.7
70.05 72 -1.95 1.8

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -
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SMART TECH CALIBRATION & SERVICES CO., LTD.
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ANS1 National Accreditation Board
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AC-3093

b dinhee, _
@smarttechcal

Certificate of Calibration

Certificate No. STCR-2603192-7

Customer Name

Equipment Name
Manufacturer

Model

Serial Number

Control Number
Received Date
Calibration Date
Recommended Due Date

Calibration Method

Environmental Conditions
Ambient Temperature
Ambient Relative Humidity
Calibration Place

Condition as received

Calibration Result

Stack Consulting Co., Ltd.

Work Order No. STCR-2603192

Page 1 of 3

14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,

A. Bang Bua Thong, Nonthaburi 11110

Heat Stress Monitor

Quest

QUESTemp*® 32

TPHO030107

Stack#H-13

Mar 19, 2026

Mar 24, 2026

Mar 24, 2027

Calibration Procedure No. CPT-04-11

(25+2)°C
(50 £ 15) %RH
Permanent Calibration Laboratory

Normal

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level

of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Sl-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue
Calibrated by

Mar 25, 2026
C. Jirayu

Approved by :




Calibration Report

Smart Tech Calibration & Services Co., Lid.

Certificate No.: STCR-2603192-7 Page 2 of 3

Standards Equipment Used

Egquipment Name Serial No. Certificate No. Due Date Traceability to
Reference Thermometer Readout 250220030008 5523631032584739 Feb 17, 2027 MP-TH
Secondary Reference PRT 04794 5523631032584739 Feb 17, 2027 MP-TH

Data Logger 61689718 5523631032528406 Jan 29, 2027 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-7 Page 3 of 3

Results of Calibration

1. Temperature measurement (WET : Wet bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.123 20.2 -0.077 0.16
30.155 30.1 0.055 0.16
40.014 40.2 -0.186 0.16
50.017 50.1 -0.083 0.16

2. Temperature measurement (DRY : Dry bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) . (0) (£°C)
20.123 20.1 0.023 0.16
30.133 30.1 0.033 0.16
40.016 40.1 -0.084 0.16
50.015 50.1 -0.085 0.16

3. Temperature measurement (GLOBE)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.152 20.2 -0.048 0.16
30.118 30.0 0.108 0.16
40.016 40.1 -0.084 0.16
50.017 50.1 -0.083 0.16

4. Humidity measurement (RH})

STD Reading UUC Reading Correction Uncertainty
(%RH) (%RH) (%RH) (x%RH)
40.00 41 -1.00 1.6
50.04 51 -0.96 1.7
59.96 62 -2.04 1.7
70.00 72 -2.00 1.8

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -




SMART TECH CALIBRATION & SERVICES CO.,, LTD.
14/506 MOO 3, RANGSIT-NAKHON NAYOK ROAD, LAM PHAK KUT,
THANYABURI, PATHUM THANI 12110, THAILAND
Tel. +662-114-3148 Email : stcal. nd@gmail.com Website : stc-cal.com
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Customer Name

Equipment Name
Manufacturer
Model

Serial Number
Control Number
Received Date

Calibration Date

Recommended Due Date

Calibration Method

Environmental Conditions
Ambient Temperature

Ambient Relative Humidity

Calibration Place

Condition as received

Calibration Result

Stack Consulting Co., Ltd.

Certificate of Calibration

Certificate No. STCR-2603192-8
Work Order No. STCR-2603192
Page 1 of 3

14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,

A. Bang Bua Thong, Nonthaburi 11110

Heat Stress Monitor

Quest

QUESTemp® 32

TPHO030105

Stack#H-14

Mar 19, 2026

Mar 24, 2026

Mar 24, 2027

Calibration Procedure No. CPT-04-11

(25 £2)°C
(50 = 15) %RH
Permanent Calibration Laboratory

Normal

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level

of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Sl-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue
Calibrated by

Mar 25, 2026
C. Jirayu

Approved by :




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-8 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Reference Thermometer Readout 250220030008 5523631032584739 Feb 17, 2027 MP-TH
Secondary Reference PRT 04794 5523631032584739 Feb 17, 2027 MP-TH

Data Logger 61689718 5523631032528406 Jan 29, 2027 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-8 Page 3 of 3

Results of Calibration
1. Temperature measurement (WET : Wet bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (#°C)
20.193 20.2 -0.007 0.16
30.176 30.2 -0.024 0.16
40.016 40.2 -0.184 0.16
50.017 50.1 -0.083 0.16

2. Temperature measurement (DRY : Dry bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (+°C)
20.192 20.1 0.092 0.16
30.115 30.1 0.015 0.16
40.016 40.2 -0.184 0.16
50.018 50.1 -0.082 0.16

3. Temperature measurement (GLOBE)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.175 20.2 -0.025 0.16
30.113 30.1 0.013 0.16
40.014 40.1 -0.086 0.16
50.023 50.2 -0.177 0.16

4. Humidity measurement (RH)

STD Reading UUC Reading Correction Uncertainty
(%RH) (%RH) (%RH) {+%RH)
39.96 39 0.96 1.6
50.02 48 2.02 1.7
60.01 58 2.01 1.8
70.09 68 2.09 1.8

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -
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Certificate of Calibration

Certificate No. STCR-2603192-9
Work Order No. STCR-2603192
Page 1 of 3
Customer Name Stack Consulting Co., Ltd.
14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Equipment Name

Heat Stress Monitor

Manufacturer Quest

Model QUESTemp® 32
Serial Number TPMO080002
Control Number Stack#H-15
Received Date Mar 19, 2026
Calibration Date Mar 24, 2026
Recommended Due Date Mar 24, 2027

Calibration Method Calibration Procedure No. CPT-04-11

Environmental Conditions
Ambient Temperature : (25 £2)°C
Ambient Relative Humidity (50 £ 15) %RH

Calibration Place Permanent Calibration Laboratory

Condition as received : Normal

@:;rharttechc;l

Calibration Result

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level

of confidence of approximately 95%.
2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Si-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue
Calibrated by

Mar 25, 2026
C. Jirayu

Approved by :

o
"



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2603192-9 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Reference Thermometer Readout 250220030008 5523631032584739 Feb 17, 2027 MP-TH
Secondary Reference PRT 04794 5523631032584739 Feb 17, 2027 MP-TH

Data Logger 61689718 5523631032528406 Jan 29, 2027 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.




Calibration Report

Smart Tech Calibration & Services Co., Lid.

Certificate No.: STCR-2603192-9 Page 3 of 3

Results of Calibration
1. Temperature measurement (WET : Wet bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.144 20.2 -0.056 0.16
30.115 30.1 0.015 0.16
39.923 40.1 -0.177 0.16
49.944 49.9 0.044 0.16

2. Temperature measurement (DRY : Dry bulb)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (+°C)
20.132 19.8 0.332 0.16
30.115 29.8 0.315 0.16
39.943 39.9 0.043 0.16
49.934 49.8 0.134 0.16

3. Temperature measurement (GLOBE)

STD Reading UUC Reading Correction Uncertainty
(°C) (°C) (°C) (£°C)
20.154 20.2 -0.046 0.16
30.126 30.2 -0.074 0.16
39.947 40.1 -0.153 0.16
49.934 50.1 -0.166 0.16

4. Humidity measurement (RH)

STD Reading UUC Reading Correction Uncertainty
(%RH) (%RH) (%RH) (t%RH)
39.96 41 -1.04 1.6
50.02 50 0.02 1.7
60.02 62 -1.98 1.8
70.03 71 -0.97 1.8

STD = Standard
UUC = Unit Under Calibration

- End of Certificate -




SMART TECH CALIBRATION & SERVICES CO., LTD. 5
14/506 MOO 3, RANGSIT-NAKHON NAYOK ROAD, LAM PHAK KUT,

e

marttechcat

Customer Name

Certificate of Calibration

Certificate No. STCR-2602096-40
Work Order No. STCR-2602096
Page 1 of 3
Stack Consulting Co., Ltd.
14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Equipment Name Light Meter
Manufacturer TENMARS
Model TM-720
Serial Number 160800060
Control Number Stack#Lux-1
Received Date Feb 12, 2026
Calibration Date Feb 16, 2026
Recommended Due Date Feb 16, 2027

Calibration Method

Calibration Procedure No. CPP-04-01

Environmental Conditions

Ambient Temperature
Ambient Relative Humidity

Calibration Place

Condition as received
Calibration Result

1.

(25 + 2) °C
(50 + 15) %RH

Permanent Calibration Laboratory

Normal
See data attached
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level

of confidence of approximately 95%.

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Sl-Units. The

calibration procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

. The working standard is indicated in page 2 of this certificate.

. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

. This results of this report only to the items calibrated.

Feb 18, 2026 Approved by :

Date of Issue

&=

Calibrated by M. Teaw { Mr.Chayut Wongleang )

Laboratory Manager

ANSI Nationat Accreditation Boerd

THANYABURI, PATHUM THANI 12110, THAILAND 2 —~3F ACCREDITED

e : . LN —— mr———

Tel. +662-114-3148 Email : stcal. nd@gmail.com Website : stc-cal.com 4, 1n|n\“\\ AT T R ey
AC-3093



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-40 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Standard Light Meter 210801715 5523631032292094 Oct 29, 2026 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-40 Page 3 of 3
Results of Calibration: [ v ] Without adjustment ] With adjustment
Appearance and Function of Use Inspection : GOOD
Luminance Accuracy Test Unit : Lux
Range STD. Value UUC. Reading Correction (+) Uncertainty
40000 Lux 100.00 97.8 2.2 4.4
Auto Ranging 200.1 194.2 5.9 8.8
300.2 2921 8.1 14
400.2 392.8 7.4 18
500.3 484.8 165 23
1001 1005 -4 48
2000 2014 -14 88
3000 2952 48 132
4002 3970 32 176
5000 4969 31 220
Note : Calibrated to standard lamp, color temperature 2856 K.
STD = Standard
UUC = Unit Under Calibration
- End of Certificate -
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Professional Calibration & Services Co., Ltd.
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi,

i’ [/'
(B

AN Nnton Accretaton Do

Pathumthani 12130 Thailand PRI WY SR
Tel: (+66)2150-6641 [Autoline) LN e
Email : info@p-cal.com www.p-cal.com el W uxmsuiﬁﬁ?éf:ﬁ%sﬁnnzmzm
Certificate of Calibration

Certificate Number : EL15539/26 Page 1 of 3

Control Number : PCAL128058

Customer Control : St.Acutic/01

Description : Sound Calibrator

Manufacturer . Tenmars

Model : TM-100

Serial Number : 160802644

Customer . Stack Consulting Co.,Ltd.

14/3504-3505 Moo 14, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Date of Receipt : 23-Mar-26

Date of Calibration : 24-Mar-26

Calibration Location . Electrical Laboratory

Environment - Temperature 23.0°C % 2°C

. Relative Humidity 50.0 % * 20 %
Calibration Method . Calibration Procedure Number CP-EL35
Calibration Results : See data attached
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The resuits relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By Authorized Signature
25-Mar-26

Mr.Wanutthapong Rungreany

(M, .m;wng Junphong) Issued Date
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Professional Calibration & Services Co., Lid. N2 AFMAB

50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi, M _____ L
Pathumthani 12130 Thailand N R e T
Tel: (+66)2150-6641 (Autoline) 5NN Rl LI
Email : info@p-cal.com www.p-cal.com AN M SUREMENT
AC-2590
‘ L3 L J
Calibration Report
Certificate Number: EL15539/26 Page 2 of 3
Equipment Standards Used
Description Serial No. Traceability to Certificate No. | Cal. Due Date
Sound Leve! Meter 030606101 ANAB : AC-2590 EL07262/26 22-Feb-27
Sound Calibrator 125626778 NSC : Calibration 0037 EEL. BP. 118/0169 03-Feb-27

Condition as received : Normal
Definitions :-

* ANAB - The ANSI National Accreditation Board
* NSC - National Standardization Council of Thailand
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Professional Calibration & Services Co., Lid.
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi,

A 2,
AN

:

ANSI Nanonal Acoreditation Board

Pathumthani 12130 Thailand T ¥ A CCREDITED
Tel : (+66)2150-6641 (Autoline) AN =
Email : info@p-cal.com www.p-cal.com ORI g CALBRATON D
AC-2530
Calibration Report
Certificate No.: EL15539/26 Page: 3 of 3
Calibration Results
Sound Pressure Level Accuracy
Nominal Value Measured Value UUC Error Uncertainty (£ ) Tolerance Limit Value
94 dB 94.33 dB -0.33 dB 0.17 dB 93.50 ~ 94.50 dB
114 dB 11427 dB -0.27 dB 0.17 dB 11350 ~ 11450 dB

Notes:
1). Tolerances or specifications report in table above are based on TM-100 Sound Level Calibrator, User's manual, HB2TM1000001, Tenmars

Electronics Co., Ltd.

...End...
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14/506 MOO 3, RANGSIT-NAKHON NAYOK ROAD, LAM PHAK KUT, im =
ANSI National Acereditation Board

THANYABURI, PATHUM THANI 12110, THAILAND /{,////‘“\_\\ :S‘ ACCREDITED

Tel. +662-114-3148 Email : stcal.md@gmail.com Website : stc-cal.com e, /nlu\“\\\ CALIBRATION CRGORATORY
AC-3093

Certificate of Calibration

Customer Name

Equipment Name

Stack Constulting Co., Ltd.
14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Sound Level Meter

Certificate No. STCR-2602096-20
Work Order No. STCR-2602096

Page 1 of 3

Manufacturer Rion

Model NL-21

Serial Number 00332475
Control Number Stack#N-34
Received Date Feb 12, 2026
Calibration Date Feb 16, 2026
Recommended Due Date Feb 16, 2027

Calibration Method

Calibration Procedure No. CPE-04-01

Environmental Conditions

Ambient Temperature
Ambient Relative Humidity

Calibration Place

Condition as received
Calibration Result

i

il
@smarttechcal

(25 + 2) °C
(50 + 15) %RH

Permanent Calibration Laboratory

Normal

See data attached

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of

confidence of approximately 95%.

. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Sl-Units. The calibration

procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

. The working standard is indicated in page 2 of this certificate.

. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

. This results of this report only to the items calibrated.

\f—

( Mr.Chayut 'Wonglear]g )

Date of Issue Feb 18, 2026 Approved by :

b

Calibrated by C. Jirayu

Laboratory Manager



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-20 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975185 5523631032296324 QOct 31, 2026 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-20

UUC Range : (30 to 130) dB

Results of Calibration: [ ] Without adjustment

Resolution :

[ ‘/] With adjustment

Page 3 of 3

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select: A
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 934 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.2 dB 113.9 dB 0.16 dB 0.40 dB
SLOwW 94.07 dB 93.4 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.2 dB 113.9 dB 0.16 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select : C
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.4 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.2dB 113.9 dB 0.16 dB 0.40 dB
SLow 94.07 dB 93.4 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.3 dB 113.9 dB 0.16 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Customer Name

Equipment Name

Stack Consulting Co., Ltd.

14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Sound Level Meter

Certificate of Calibration

Certificate No. STCR-2602096-5
Work Order No. STCR-2602096

Page 1 of 3

Manufacturer Rion

Model NL-21

Serial Number 00798602
Control Number Stack#N-11
Received Date Feb 12, 2026
Calibration Date Feb 16, 2026
Recommended Due Date Feb 16, 2027

Calibration Method

Calibration Procedure No. CPE-04-01

Environmental Conditions

Ambient Temperature

Ambient Relative Humidity

(25 £ 2) °C
(50 + 15) %RH

Calibration Place

Condition as received

Calibration Result

Permanent Calibration Laboratory

Normal

See data attached

1. The reported expanded uncertainty is based on a standard uncertainty muitiplied by a coverage factor k = 2, providing a level of

confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to SlI-Units. The calibration

procedure documented is intended to impiement the requirements of ISO/IEC 17025 : 2017

. The working standard is indicated in page 2 of this certificate.

. This report applies to the item calibrated and shall not be reproduced except in full, without wriiten approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This resuits of this report only to the items calibrated.
Date of Issue Feb 18, 2026 Approved by : B
Calibrated by 1 C. Jirayu ( Mr.Chayut Wongleang')

Laboratory Manager



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-5 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975185 5523631032296324 Oct 31, 2026 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-5 Page 3 of 3

UUC Range : (30 to 130) dB Resolution : 0.1dB

Results of Calibration: [ ] Without adjustment [ v ] With adjustment

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select: A
UUC. Reading
Response times STD. Value Correction (£) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 1134 dB 113.8 dB 0.26 dB 0.40 dB
SLOW 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.4 dB 113.8 dB 0.26 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select: C
UUC. Reading
Response times STD. Value Correction (%) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.4 dB 113.8 dB 0.26 dB 0.40 dB
SLow 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 1134 dB 113.8 dB 0.26 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Certificate of Calibration

Certificate No. STCR-2602096-3

Work Order No. STCR-2602096

Page 1 of 3

Customer Name :  Stack Consulting Co., Ltd.

14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Equipment Name : Sound Level Meter

Manufacturer :  Rion

Model NL-21

Serial Number : 00709515

Control Number :  Stack#N-04

Received Date 3 Feb 12, 2026

Calibration Date :  Feb 16, 2026

Recommended Due Date B Feb 16, 2027

Calibration Method :  Calibration Procedure No. CPE-04-01

Environmental Conditions

Ambient Temperature : (25x2)°C

Ambient Relative Humidity : (50 £ 15) %RH

Calibration Place :  Permanent Calibration Laboratory
Condition as received 3 Normai

Calibration Result . See data attached

1.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of

confidence of approximately 95%.

_ The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Si-Units. The calibration

procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

. The working standard is indicated in page 2 of this certificate.

. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration

Laboratory, Smart Tech Calibration & Services Co., Ltd.

. This results of this report only to the items calibrated.

Date of Issue : Feb 18, 2026 Approved by : LI

Calibrated by :  C.Jirayu ( Mr.Chayut Wongleénjg )

Laboratory Mah‘ééer

d=y



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-3 Page 2 of 3

Standards Equipment Used

Eqguipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975185 5523631032296324 Oct 31, 2026 MP-TH
Traceability

This calibration is traceabte to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-3 Page 3 of 3

UUC Range : (30 to 130) dB Resolution : 0.1dB
Results of Calibration: [ ] Without adjustment | \/] With adjustment

Appearance and Function of Use Inspection : GOOD

Sound Level Calibration @ Frequency 1 kHz Select : A
UUC. Reading
Response times STD. Value Correction (%) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.4 dB 113.9 dB 0.16 dB 0.40 dB
SLOW 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 1134 dB 113.9 dB 0.16 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select: C
UUC. Reading
Response times STD. Value Correction (x) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.4 dB 113.8 dB 0.26 dB 0.40 dB
SLOW 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.4 dB 113.8 dB 0.26 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Certificate of Calibra

Certificate No. STCR-2602096-17
Work Order No. STCR-2602096

Page 1 of 3

Customer Name 1 Stack Consulting Co., Ltd.
14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Equipment Name :  Sound Level Meter

Manufacturer :  Rion

Model : NL-21

Serial Number ;00332517

Control Number 1 Stack#N-29

Received Date :  Feb 12, 2026

Calibration Date :  Feb 16, 2026

Recommended Due Date :  Feb 16, 2027

Calibration Method . Calibration Procedure No. CPE-04-01

Environmental Conditions

Ambient Temperature T (25+2)°C

Ambient Relative Humidity : (50 £ 15) %RH

Calibration Place :  Permanent Calibration Laboratory
Condition as received : Normal

Calibration Result 1 See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of
confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to Sl-Units. The calibration
procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration Laboratory,
Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue : Feb 18, 2026 Approved by : Rl
Calibrated by i C.Jirayu ( Mr.Chayut Wongleang )
Laboratory Manager

@smarttechcal



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-17 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975185 5523631032296324 Oct 31, 2026 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-17

UUC Range : (30 to 130) dB Resolution : 0.1dB

Results of Calibration: [ ] Without adjustment | v ] With adjustment

Page 3 of 3

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select: A
UUC. Reading
Response times STD. Value Correction (£) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.1 dB 93.4 dB 0.67 dB 0.40 dB
114.06 dB 112.9 dB 113.2 dB 0.86 dB 040 dB
SLOW 94.07 dB 93.1 dB 93.4 dB 0.67 dB 0.40 dB
114.06 dB 113.0 dB 113.2 dB 0.86 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select: C
UUC. Reading
Response times STD. Value Correction (£) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.1 dB 93.4 dB 0.67 dB 0.40 dB
114.06 dB 113.0 dB 113.2dB 0.86 dB 0.40 dB
SLOW 94.07 dB 93.1 dB 93.4 dB 0.67 dB 0.40 dB
114.06 dB 113.0 dB 113.2dB 0.86 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Certificate of Calibration

Certificate No. STCR-2602096-13
Work Order No. STCR-2602096

Page 1 of 3

Customer Name ¢ Stack Consulting Co., Ltd.
14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Equipment Name H Sound Level Meter
Manufacturer Rion

Model NL-21

Serial Number 00609446

Control Number Stack#N-23
Received Date Feb 12, 2026
Calibration Date Feb 16, 2026

Recommended Due Date 3 Feb 186, 2027
Calibration Method Calibration Procedure No. CPE-04-01

Environmental Conditions

Ambient Temperature 1 (256x2)°C

Ambient Relative Humidity ¢ (50 £ 15) %RH

Calibration Place :  Permanent Calibration Laboratory
Condition as received ¢ Normal

Calibration Result :  See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of
confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to SI-Units. The calibration
procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration
Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue ? Feb 18, 2026 Approved by : T
Calibrated by : C.Jirayu ( Mr.Chayut Wongleang')

Laboratory Manager




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.: STCR-2602096-13 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975185 5523631032296324 Oct 31, 2026 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.




Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.:

UUC Range :

Results of Calibration: [

(30 to 130) dB

STCR-2602096-13

Resolution :

] Without adjustment [ ¥'] With adjustment

Page 3 of 3

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select : A
UUC. Reading
Response times STD. Value Correction (%) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.5dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.3dB 113.8 dB 0.26 dB 0.40 dB
SLow 94.07 dB 93.5dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.3dB 113.8 dB 0.26 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select: C
UUC. Reading
Response times STD. Value Correction () Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.6 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.3 dB 113.8 dB 0.26 dB 0.40 dB
SLOW 94.07 dB 93.5dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 113.3 dB 113.7 dB 0.36 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -
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Customer Name

Equipment Name

Stack Consulting Co., Ltd.
14/3504-3505 Moo 14 Tambol Bang Bua Thong,
Amphoe Bang Bua Thong, Nonthaburi 11110

Sound Level Meter

Certificate of Calibration

Certificate No. STCR-2602096-9
Work Order No. STCR-2602096

Page 1 of 3

Manufacturer Rion

Model NL-21

Serial Number 01165993
Control Number Stack#N-18
Received Date Feb 12, 2026
Calibration Date Feb 16, 2026
Recommended Due Date Feb 16, 2027

Calibration Method Calibration Procedure No. CPE-04-01

Environmental Conditions
Ambient Temperature (25+2)°C
Ambient Relative Humidity (50 £ 15) %RH

Calibration Place Permanent Calibration Laboratory

Condition as received : Normal

Calibration Result See data attached

1. The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k = 2, providing a level of
confidence of approximately 95%.

2. The Unit Under Calibration (UUC) has been calibrated by using the working standard which is traceable to SI-Units. The calibration
procedure documented is intended to implement the requirements of ISO/IEC 17025 : 2017

3. The working standard is indicated in page 2 of this certificate.

4. This report applies to the item calibrated and shall not be reproduced except in full, without written approval by Calibration
Laboratory, Smart Tech Calibration & Services Co., Ltd.

5. This results of this report only to the items calibrated.

Date of Issue Feb 18, 2026 Approved by : , S

Calibrated by : C.Jirayu ( Mr.-Cl:'hayut. h\;ongleangn):
Laboratory Manager




Calibration Report

Smart Tech Calibration & Services Co., Lid.

Certificate No.: STCR-2602096-9 Page 2 of 3

Standards Equipment Used

Equipment Name Serial No. Certificate No. Due Date Traceability to
Sound Calibrator N975185 5523631032296324 Oct 31, 2026 MP-TH
Traceability

This calibration is traceable to the International System of Unit via :

- MP-TH : Micro Precision Calibration Laboratory (Thailand) Co., Ltd.



Calibration Report

Smart Tech Calibration & Services Co., Ltd.

Certificate No.:

UUC Range :

Results of Calibration: [

(30 to 130) dB

STCR-2602096-9

Resolution :

] Without adjustment [ ¥] With adjustment

Page 3 of 3

Appearance and Function of Use Inspection : GOOD
Sound Level Calibration @ Frequency 1 kHz Select : A
UUC. Reading
Response times STD. Value Correction (+) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.0 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 112.8 dB 113.8 dB 0.26 dB 0.40 dB
SLow 94.07 dB 93.0dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 112.8 dB 113.8 dB 0.26 dB 0.40 dB
Sound Level Calibration @ Frequency 1 kHz Select: C
UUC. Reading
Response times STD. Value Correction (x) Uncertainty
Before Adjustment | After Adjustment
FAST 94.07 dB 93.0 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 112.8 dB 113.8 dB 0.26 dB 0.40 dB
SLOW 94.07 dB 93.0 dB 94.0 dB 0.07 dB 0.40 dB
114.06 dB 112.8 dB 113.8 dB 0.26 dB 0.40 dB

STD = Standard

UUC = Unit Under Calibration

- End of Certificate -



LR T
)

%

I’

. USHY SUAA AAUTAAS 99NA

sty

s Stack Consulting Co.,Ltd.

Equipment Type
Calibration Type
Serial Number

Equipment Range

Stack Consulting Co.,Ltd

14/3504-3505 Moo 14 Tambol Bang Bua Thong
Amphoe Bang Bua Thong, Nonthaburi 11110

Sound Level Meter

Sound Level Meter

Acoustic Meter

160802644

94.0 Hz and 114.0 Hz

Tel : 02-922-6573 Fax : 02-922-6573

Calibrate Date 15/05/2569

Ambient condition Temperature 25+2 c° Pressure 760+2 mmHg

Customer Name U3 Loiednesuaisdu $1in

ltem Brand Model S/N B At Uncertainty
(db) (db)

1. RION NL-21 Noise/ 00332475 93.8 94.0 0.1
2. RION NL-21 Noise/ 00798602 94.1 94.0 0.1
3. RION NL-21 Noise/ 00709515 93.6 94.0 0.3
4. RION NL-21 Noise/ 00332517 92.2 94.0 13
5. RION NL-21 Noise/ 00609446 93.6 94.0 0.3
6. RION NL-21 Noise/ 01165993 94.1 94.0 0.1

(Wees anlan)

funiaindunnisdanasy

Do not copy or modify.




CAL

Calibratech Co.,Ltd. ;
CALIBRATION 0030

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5135, e-mail : calibratech. cal(@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-400297-3 Page : 10of2

Submitted by : Stack Consulting Company Limited
14/3504 - 3505 Moo 14 Phairin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Biochemical Incubator Model : BIC-150
Range : N/A °C Resolution : 0.1 °C
Serial No. : AZT21102734 ID No. : LA-B-36-1
Environment : On site calibration was carried out at the Laboratory,

Stack Consulting Company Limited

Ambient Temperature : (30.0t032.0) “C
Relative Humidity : (50 to 55) %
Line Voltage i (227.010 230.0) V

Date of Received : 22 May 2025

Date of Calibration : 22 May 2025

Date of Issue : 29 May 2025

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400029 & 400043  68-400215-1 26 Oct 2025 National Institute of Metrology Thailand (NIMT)

Approved by : %

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,L1d.

:
;



CAL

Calibratech Co.,Ltd.
7:106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No, :68-400297-3

Result of Calibration :

UUC Condition As-Received :

Without Adjustment

Good

|

Page : 2 of 2

Function : Temperature measurement
This instrument was sctling air ventilation at position 0 (close)
Inside of Chamber
f W =048 m
2 (P [7 4 D =040 m
1 3 H =078 m
9 Capacity = 0.15 m3
H
6 H/2 ?8
v iﬂf
v D2 5 o
. Front -
W
Test Setting Indicating
Point | Temperature | Temperature Measured Temperature ( ° C) @ Sensor No. Uncertainty
(°C) (*C) (°CH 1 2 3 4 5 6 7 | 8 9 (£°C)
20.0 20.0 20.0 20014 19.81/ 20.39 20.374 19.66 1 19.64 20.37| 20.36}20.01/ 0.57
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) (“C) (°C) (°C)
20.0 20.0 20.0 0.50 0.26 1.24

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech CO.,Ltd. Ncicz,-géil;lg? o?ggg
7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel{02) 964-6211 Fax.(02) 964-3155. e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-400297-1 Page : 10of2

Submitted by : Stack Consulting Company Limited
14/3504 - 3505 Moo 14 Phairin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Memmert Model : UNS5S
Range : N/A "C Resolution : 0.1 °C
Serial No. : B214.1422 ID No. : LA-B-35-1
Environment : On site calibration was carried out at the Laboratory,

Stack Consulting Company Limited

Ambient Temperature : (30.01032.0) "C
Relative Humidity : {5010 55) %
Line Voltage : (227.010230.0) V

Date of Received : 22 May 2025
Date of Calibration : 22 May 2025
Date of Issue : 29 May 2025
Calibrated by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400030 68-400216-1 28 Oct 2025 National Institute of Metrology Thailand (NIMT)

Approved by : ’4;/

( Permpon Chanpu )

Supervisor
The Uncertainties are for a confidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. E@ =




CAL

Calibratech Co.,Ltd.
7/106~7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120
Tel.{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :68-400297-1

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

This instrument was setting air ventilation at position 0 {closc)

Page : 2 of 2

Inside of Chamber

( W =040 m
2 4 D =033 m
'y & [}
1 3 =040 m
3
Tg Capacity = 0.05 m
6 H/2
¢ $
Y w2 mi
5cmi | Ser
v D/2 5¢ D
_ Front =
. W Ll
Test Setting Indicating
. Measured Temperature { ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
"C) ("C) (°Cc) 1 2 3 4 5 6 7 8 9 (£°C)
104.0 105.0 105.0 104.21104.2| 104.2] 104.1 } 103.§/| 103.0{ 103.9, 1 104.2 1041y  0.78
180.0 180.0 180.0 180.2 | 180.0},180.2}180.0) 180.1 ¥ 178.8| 180.1 | 180.8 |/ 180.5 / 1.0
v v
Test Setting Indicating Measured Measured QOverall
Point Temperature Temperature Uniformity Stability Variation
’c) (°C) (°C) °C) (°Cc) ("C)
104.0 105.0 105.0 13 0.2 1.5
180.0 180.0 180.0 2.1 0.4 23

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

CALIBRATION 0030

Certificate No. : 68-420043-1 Page : 10of2

Submitted by : Stack Consulting Company Limited
14/3504 - 3505 Moo 14 Phairin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Equipment : pH Meter with clectrode
pH meter
Manufacturer : Ponpe Model : PONPE 519 PH
Range : N/A pH Resolution : 0.01 pH
Serial No. : 10495940 ID No. : LA-B-40-1
Electrode
Model : PONPE 519-PH Serial No. : PONPE24044386
ID No. : LA-B-40-1

Environment : On site calibration was carricd out at the Laboratory, Stack Consulting Company Limited
Ambient Temperature :  {24.01025.0)°C
Relative Humidity o {451050) %

Date of Received : 22 May 2025
Date of Calibration : 22 May 2025
Date of Issue : 29 May 2025
Calibrated by : Permpon Chanpu

Calibration Method :  1n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduét Calibrator

1D No. Cert. No. Due Date Traceability
400005 SG-E-00307/66 23 Aug 2025 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. Lot No. Exp. Date Traceability
4.007 61314276 1081108 28 Feb 2027 CPA Chem Litd. Accredited to ISO 17034 and ISO/IEC 17025
6.965 61318175 1081110 28 Feb 2026 CPA Chem Ltd. Accredited to ISO 17034 and ISG/IEC 17025
10.010 61325043 1081109 28 Feb 2026 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
Approved by :
{ Permpon Chanpu )
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. %
0]
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CAL

Calibratech Co.,Ltd.

7:106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.{02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech cal@hotmail.com

Certificate No. :

Result of Calibration :

UUC Condition As-Received :

Function :

Certificate of Calibration

68-420043-1

Good

Electrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Page : 2 of 2

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) (pH)|( mV) (mV) (+mV)
177.4800 4 400 | 1774 0.1 0.12
4,710 0.0000 7 7.00 0.0 0.0 0.086
-177.4800 10 10.00 | -177.4 -0.1 0.12

Function :

Remark

pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (xpH)
4.007 4.01 0.00 0.0097 v/
4,7,10 6.965 7.00 -0.03 0011 v
10.010 10.01 0.00 0.014

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

Coss

by &

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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CAL |

Calibratech Co.,Ltd. NSC-TISI-TIS17025

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hounail.com

Certificate of Calibration

Certificate No. : 68-400298-1 Page : 10f2

Submitted by : Stack Consulting Company Limited
14/3504 - 3505 Moo 14 Phairin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Equipment : Temperature Indicator with Thermistor Probe
Temperature Indicator
Manufacturer : Ponpe Model : PONPE 519 PH
Range : -5°C to 80 °C Resolution : 0.1 "C
Serial No. : 10495940 ID No. : LA-B-40-1
Thermistor probe
Model : PONPE 519-PH Sheath Material : Glass
Diameter : 10 mm. Length : 120 mm.
Serial No. : PONPE24044386 ID No. : LA-B-40-1
Environment : On site calibration was carried out at the Laboratory, Stack Consulting Company Limited
Ambient Temperature : (24.51025.0) °C
Relative Humidity : (45 t0 50) %
Line Voltage : (227.010 230.0) VAC
Date of Received : 22 May 2025
Date of Calibration : 22 May 2025
Date of Issue : 29 May 2025
Calibrated by : Permpon Chanpu
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003

by compared with PRT in the liquid bath at the constant controlled temperature.
The ternperature scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No., Due Date Traceability

400002 TT-0095-24 01 Jul 2026 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No. Cert. No, Due Date Traceability

400033 24E633 21 Feb 2026 National Institute of Metrology Thailand (NIMT)

Approved by : ’47/

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

EISE

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. : 2y
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Calibratech Co.,Ltd.
7i106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. : 68-400298-1 Page : 2 0f2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
Immersion Depth | Standard Reading| UUC Reading Correction Uncertainty
( mm.) (°C) (*C) (°c) (x°C)
/
100 25.004 25.0 0.0 0.19 \/

Pose

9.

Remark

UUC : Unit Under Calibration ‘(‘S i

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty muitiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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1 NSC-TISI-TIS17025
Calibratech Co.,Ltd. | e e
7:106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-400297-5 Page : 10of2

Submitted by : Stack Consulting Company Limited
14/3504 - 3505 Moo 14 Phairin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 22
Range : N/A °C Resolution :0.1 °C
Serial No. : 1513.1428 IDNo. : LA-B-38-1
Environment : On site calibration was carried out at the Laboratory,

Stack Consulting Company Limited

Ambient Temperature : (30.0t032.0) °C
Relative Humidity : (50 to 55) %
Line Voltage : (227.010230.0) V

Date of Received : 22 May 2025

Date of Calibration : 22 May 2025

Date of Issue : 29 May 2025

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400029 & 400031 68-400214-1 25 Oct 2025 National Institute of Metrology Thailand (NIMT)

Approved by : "::[%

{ Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. El_;p@
G
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CAL

Calibratech Co.,Ltd.
7:106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com. calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :68-400297-5

Result of Calibration :

UUC Condition As-Received :

Function :

Good

Temperature measurement

Without Adjustment

Page : 2 of 2

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k

providing a level of confidence of approximately 95%

-00o -

2 5cm
5
L Sny
Front

Test Setting Indicating |Measured Temperature (° C) @ Sensor Measured Measured

. Uncertainty
Point | Temperature | Temperature No. Uniformity Stability
o) () (*C) 1 2 3 4 5 (+°C) (°C) (°C)
85.0 85.0 85.0 84.4} 84.44‘1' 84.461 84.43 1 84.49 ¥ 0.18 0.12 0.05
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CAL

Calibratech Co.,Ltd. - NSC-TISI-Tis17025
7:106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. : 68-200202-2 Page : 10f2

Submitted by : Stack Consulting Company Limited
14/3504-3505 Moo 14 Phairin, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110

Equipment : Electronic Balance
Manufacturer : ™ TOMS Model : TM-EXJ12204H
Serial No. : TM 180900726 ID No. : LA-B-41-2
Capacity : 220 ¢ Resolution : 0.0001 ¢

Environment : On site calibration was carried out at the Laboratory 1, Stack Consulting Company Limited
Ambient Temperature : (24.1t024.7) °C
Relative Humidity : (44.21044.9) %
Air Pressure  : 1006.0 mbar

Date of Received : 22 May 2025

Date of Calibration : 22 May 2025

Date of Issue : 27 May 2025

Calibrated by : Satja Sangkhum

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traccable to the International System of Units

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02242009 07 Nov 2025 National Institute of Mctrology (Thailand), (NIMT)

// //
. h
Approved by : /

{ Satja Sangkhuny )

Supervisor

The Uncertainties arc for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL T

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5153, e-mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-200202-2 Page : 2 0f 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(® (2 (@
0 0.0000 | 0.000083
0.1 0.0000 0.000083
0.5 0.0000 0.000084
1 0.0000 0.000085
3 0.0000 0.000093
5 0.0000 0.00009
20 0.0000 0.00010
60 0.0000 0.006020
80 0.0000 0.00021
100 0.0001 0.00020
120 0.0000 0.00038
140 0.0000 0.00038
160 0.0001 0.00038 %%
200 0.0002 0.00038  / w55 é

%""”W

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.00,

This result of calibration was found accurate as shown on date and place of calibration only.

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E

0.0000  0.0000 -0.0002 -0.0001 0.0000 g

Repeatability Load test : 200 g / ot
Stdev. : 0.00004 g /f“‘/

-00o0 -
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”"dnh\\“ * 4 T h
i NSG-TISI-TI817025
Calibratech Co.,Ltd. HSC T Tis (0D
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-410124-1 Page : 1o0f2

Submitted by : Stack Consulting Company Limited
14/3504-3505 Moo 14 Phairin, T. Bang Bua Thong, A. Bang Bua Thong, Nonthaburi 11110

Equipment : Digital Thermo-Hygrometer
Manufacturer : DER EE Model : DE-22
Range Temperature : -10 °C to 50 °C Resolution : 0.1  °C
Range Humidity : 20 %RH. to 95 %R.H. Resolution : 1 %R.H.
Serial No. : 00001295 ID No. : LA-B-42-1
Environment : Ambient Temperature : 23 +2) °C
Relative Humidity : (50 + 15) %

Date of Received : 21 August 2025
Date of Calibration : 25 August 2025
Date of Issue : 25 August 2025
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instruments : This certification is traceable to the International System of Units
Digital Indicator with Standard Probe Temp&Hum

ID No. Cert. No. Due Date Traceability
400034 & 400036 SG-H-00599/68 02 Jan 2026 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Approved by : i

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
EiEE

i Tt i

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-410124-1 Page : 2 of 2

UUC Condition As-Received : Good
Result of Calibration : Without Adjustment
Function : Temperature measurement (Mode :In)

Reference Humidity @ 50 %R.H.

Standard Temperature UUC Reading Correction Uncertainty
(‘c) (‘c) (°C) (+°C)
24.99 _ 25.1 -0.1 0.46
29.98 30.1 -0.1 0.46 \/

Toss

,m/% /6‘24

Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Analytical Technology Co.,Ltd. |

91/30 Suwinthawong Rd. Minburi, Minburi, Bangkok 10510 = - L = L
Tel: (662)956-3962 Fax: (662)956-3963 % N
www.analytt.co.th E-Mail: info@analytt.co.th BT
NSC-TISI-TIS 17025
CALIBRATION 0359
Certificate of Calibration
Certificate No.: AT167/25 Page:10f3
Equipment Vis Spectrophotometer
Manufacturer Spectroquant
Model Prove 100
Serial No. 1726112244
ID No. LA-B-34-1
Customer Stack Consulting Co.,Ltd.
14/3504-3505 Moo 14 Soi Pailin, Bang Buathong,
Bang Buathong, Nonthaburi 11110
Location Stack Consulting Co.,Ltd./Laboratory
Date of Receipt 21 October 2025
Date of Calibration 21 October 2025
Date of Issue 21 October 2025
Ambient Temperature (25+5) °C
Relative Humidity (50£15) %
Work order No. 083/2025-1
Calibrated by Sittisak Singsathit
Approved by W

(Malee Butkruea)

Technical Management Supervisor

This certificate may not be reproduced other than in full, except with prior written approval
of the head of calibration laboratory.

Your laboratory expertise partner www.analytt.co.th

FM-LB-079 rev.01 31/03/63



. 1
N2

W

s,

Analytical Technology Co.,Ltd.
91/30 _Suwinthawdng'Rd. Minbdri, MIriburi,’ Bangkok 10510
Tel: (662)956-3962 Fax: (662)956-3963

S

|

7,

www.analytt.co.th E-Mail: info@analytt.co.th ' ’/’I/'flnln\\\\‘\\j
: : / NSC-TISITIS 17025
CALIBRATION 0359
Certificate of Calibration
Certificate No.: AT167/25 Page:20f3
Condition of Calibration
1. Certified Reference Materials (CRM) :
Reference Standard Serial No. Certificate No. Recertification Date
1. Wavelength Standard HG Set 144462 134165 30 July 2027
2. Wavelength Standard DG Set 140707 134166 30 July 2027
3. Absorbance Standard Set 37440 121278 12 Apr 2026
4. Absorbance Standard Set 37438 121279 12 Apr 2026
2. Traceability : This certification is traceable to SI unit through Starna Scientific Ltd.
(UKAS accredited calibration laboratory No.0659)

3. Method of Calibration : In-house method WI-LB-001 based on ASTM E275-08
4. Spectral Bandwidth : 4.0 nm
5. Condition of UUC: Normal operation
6. Result of Calibration: ( vJ without adjustment ( )adjustment
Wavelength Accuracy by Using Wavelength Standard HG Set
Certified Values of UUC Reading Correction Uncertainty Coverage factor
Reference Material (nm) {nm) (nm) of Measurement (t nm) k

360.78 361.6 -0.82 0.12 2.00

417.73 418.6 -0.87 0.12 2.00

447.78 447.9 -0.12 0.12 2.00

537.35 537.9 -0.55 0.12 2.00

641.31 641.3 0.01 0.12 2.00
Wavelength Accuracy by Using Wavelength Standard DG Set
Certified Values of UUC Reading Correction Uncertainty Coverage factor
Reference Material (nm) {nm) (nm) of Measurement (+ nm) k

472.22 472.6 -0.38 0.12 2.00

574.60 575.3 -0.70 0.12 2.00

684.63 684.8 -0.17 0.12 2.00

748.28 749.0 -0.72 0.12 2.00 9

879.70 879.7 0.00 0.12 2.00 o

%
g% o /

www.analytt.co.th

Your laboratory expertise partner

FM-LB-070 rev.01 31/03/63
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,".Analytlcal Technology Co.,Ltd ,

" 91/30 Suwmthawong Rd. Minburi, Minburi, Bangkok 10510
' Tel: (662)956-3962 Fax: (662)956-3963
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www.analytt.co.th E-Mail: info@analytt.co.th ,/"/nht\“ S
CALIBRATION 0359
Certificate of Calibration
Certificate No.: AT167/25 Page:3of 3
Photometric Accuracy by Using Absorbance Standard Neutral Density Glass Set
Wavelength Certified Values of UUC Reading Correction Uncertainty of Coverage factor
{nm) Reference Material {A) (A) (A) Measurement (A} k
0.0000 0.000 0.0000 0.0028 2.00
4200 0.3230 0.322 0.0010 0.0029 2.00
0.5750 0.576 -0.0010 0.0030 2.00
0.7138 0.714 -0.0002 0.0030 2.00
0.0000 0.000 0.0000 0.0028 2.00
465.0 0.2877 0.286 0.0017 0.0029 2.00
0.5219 0.522 -0.0001 0.0030 2.00
0.6627 0.663 -0.0003 0.0030 2.00
0.0000 0.000 0.0000 0.0028 2.00
546.1 0.2986 0.297 0.0016 0.0033 2.00
0.5231 0.523 0.0001 0.0030 2.00
0.6990 0.699 0.0000 0.0030 2.00
0.0000 0.000 0.0000 0.0028 2.00
590.0 0.3332 0.332 0.0012 0.0032 2.00
0.5574 0.556 0.0014 0.0030 2.00
0.7746 0.772 0.0026 0.0030 2.00
0.0000 0.000 0.0000 0.0028 2.00
635.0 0.3622 0.362 0.0002 0.0031 2.00
0.5652 0.565 0.0002 0.0030 2.00
0.7644 0.764 0.0004 0.0030 2.00
Remark é

Each individual filter is measured against the empty filter holder (blank) used to zero the spectrophotometer %\ﬂ

The reported uncertainty of measurement was based on standard uncertainty multiplied by coverage factor
providing a level of confidence of approximately 95% .”’ /4 0 / 6 C‘

This certificate was certified only for the calibrated instrument. The result of calibration was found
accurate as shown on date and place of calibration only.

- End of Certificate -

Tak

www.analytt.co.th

Your laboratory expertise partner

FM-LB-079 rev.01 31/03/63



Equipment

Meter Model

Tube Heater Capacity
Temperature Range
Manufacturer

Condition As-Received

H P\ N N k Hanna Instruments (Thailand) Ltd.

i n Stru m e ntS 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198
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ANSI National Accreditation Board
ACCREDITED

— IR
CALIBRATION LABORATORY

AC-3061

Certificate No. : C26020131

CERTIFICATE OF CALIBRATION

¢ COD Test Tube Heater

HI839800-02

: 25 Vial Capacity

: {-10to 160)°C

Hanna Instruments

Used Product

Serial No.

Resolution

Temperature of Reaction
Made in

Reference

Page: 1of 2

: 07090016101

1 01°C

150°C

Romania

RE260264

Ambient Temperature : (2512)°C Relative Humidity : (50+15)%RH

Customer name : Stack Consulting Co., Ltd.
14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,
A. Bang Bua Thong, Nonthaburi 11110
Received date 11 February 2026
Calibrate date 19 February 2026
Issue date 23 February 2026
Calibrated Location Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

= ///,.

(Mr. Anan Suwanchaisakul)

Mr. Pichit Petthong Approved by :

Calibrated by

Authorized Signatory

THNNNRA

iInstruments
| (Thailand) Limited

This certificate was certified only for the instrument we calibrated. This result of calibration was found accurate on date and place of calibration only.

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Hanna Instrument (Thailand) Ltd.

Form Eff. 5/1/2026
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HANNAN

Certificate No. : 26020131

instruments
Page: 2 of 2
Condition of this calibration result :
Reference standard instrument : This Certification is traceable to the St Unit maintained through:
Instrument Model Serial No. Certificate No. Traceable
Technology Promation
Digital Thermo-Hygrometer HT-771SD Al.07155 26H106
Association (Thailand-Japan).
Data Acquisition Switch Unit 34970A MY44065265 WK2507-171-1 WK Electric Co., Ltd.

Calibration Result :

Measurement Temperature Source Accuracy for COD Reactor.

Capacity Nominal Value Average Value Error Uncertainty (%)
25 Vials 150.0 °C 150.4 °C 0.4 °C 0.54 °C
Unit : °C
(1A) (2A) (3A) (4aA) (5A)
149.8 / 150.5 1504 / 1499 , 150.2
(1B) (28) (38) (4B) (5B)
150.3 v 1504 / 1509 / 151.0 , 150.7 /
(1) (2¢C) (3C) (4C) (5C)
1508 | 1510 v| 1506 Y| 150.87 1504 ¥
(1D) (2D) (3D) (4D) (5D)
150.1 v 150.5 / 150.7 149.9 v 150.4
(1E) (2E) (3E) (4E) (SE)
1503 7 150.2 v 150.4 ¥ 150.8 v 149.8 v/

Figure: Shows the location of the temperature source.

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

** End of certificate **

Gos.
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[RIHANNR, e tosramen tions L

i n S‘[ru m e nts 410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,

Eg g, o8 ACCREDITED

~ //_\\ RS T

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198 % /F N\ crnanovuasonmony
" AC-3061

Certificate No. : C26020132

Page: 1of 2
CERTIFICATE OF CALIBRATION

Equipment :  DO/BOD Benchtop Meter
Meter Model :  HI5421-02 Serial No. : 07060004101
Probe Model :  HI76408W Serial No. :  KC3NOOZSN
Manufacturer : Hanna Instruments Made in :  Romania
Condition As-Received :  Used Product Resolution :  0.01 ppm (mg/L)
Ambient Temperature : {(25x2)°C Relative Humidity : (50%15 )% RH
Reference : RE260264
Customer name :  Stack Consulting Co., Ltd.

14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,

A. Bang Bua Thong, Nonthaburi 11110
Received date : 11 February 2026
Calibrate date : 18 February 2026
Issue date : 23 February 2026
Calibrated Location :  Hanna Instruments (Thailand) Ltd.
Calibration Procedure :  This calibrator was conducted by using in-house: calibration procedure

CP-11 by using certified reference material (CRM).

Calibrated by ¢ Mr. Pichit Petthong Approved by : /

(Mr. Anan Suwanchaisakul}

Authorized Signatory

Instruments
(Thailand) Limited

This certificate was certified only for the instrument we calibrated. This result of calibration was found accurate on date and place of calibration only.

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Hanna Instrument (Thailand) Ltd.




Certificate No. : 26020132

JRI NN

instruments

Page: 2 of 2

Condition of this result of calibration :

1. Reference standard instrument : This certificate is traceable to the international system of units (Sl Units)

Instrument Model Serial No. Certificate No. Traceable
Thermometer with sensor HI198509 39643D 2571021 Technology Promotion
Digital Thermo-Hygrometer HT-771SD A1.07155 26H106 Association (Thailand-Japan)

2. Reference standard materials: This certificate is traceable to the international system of units (SI Units)

Buffer Solution Manufacture Certified Value Lot Number Exp. date

Zero Oxygen Solution Hanna Inc. 0.0+0.1@25°C S0087/25 June 2030

Calibration Result:

Dissolved Oxygen Measurement

Unit Under Standard Uncertainty of
UUC Reading Error
Calibration Buffer Solution Measurement (t)
DO Electrode 0.0 mg/L 0.00 mg/L 0.00 mg/L N/A mg/L v
S/N: KC3NOOZ9N 83 mg/L 8.29 mg/L -0.01 mg/L 0.33 mg/L /

Remark : at 8.3 mg/L = Air Saturated.
The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

** End of certificate ** ({
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instruments
Equipment DO/BOD Benchtop Meter
Meter Model HI5421-02
Probe Model HI76408W
Resolution 0.1 °C
Manufacturer Hanna Instruments

Condition As-Received
Ambient Temperature

Customer name

Received date
Calibrate date
Issue date
Calibrated Location

Calibration Method

Calibrated by

HAN N Hanna Instruments (Thailand) Ltd.

410/67-68 Soi Ratchadapisek 24, Ratchadapisek Rd., Samsen-nok,

Huaykwang, Bangkok 10310 Tel: 0-2541-4199 Fax: 0-2541-4198

Certificate No. : C26020133

CERTIFICATE OF CALIBRATION

Used Product
(25%2)°C

Stack Consulting Co., Ltd.

Serial No.

Serial No.
Temperature Range
Made in

Reference

Relative Humidity

14/3504-3505 Moo. 14, Soi Pailin, T. Bang Bua Thong,

A. Bang Bua Thong, Nonthaburi 11110

11 February 2026
18 February 2026

23 February 2026

Hanna Instruments (Thailand) Ltd.

This calibrator was conducted by using in-house: calibration procedure

CP-05 by using reference standard instruments.

: Mr. Pichit Petthong

Approved by :

Wy,
N2
N 7,
SN2,
\_“_—_—_./ ;—
ANS! National Accraditation Board
ACCREDITED

: 07060004101
: KC3NOOZ9N
: (-20t0120)°C
¢ Romania

: RE260264

: (5015 )%RH

— R
//\\ N CALIBRATION LABORATORY
AC-3061

Page: 1of 2

= /,//,‘

{Mr. Anan Suwanchaisakul)

Authorized Signatory

THRININN

instruments

This certificate was certified only for the instrument we calibrated. This result of calibration was found accurate on date and place of calibration only.

This certificate may not be reproduced other than in full, except with the prior written approval of the head of Hanna Instrument (Thailand) Ltd.

Form Eff. 5/1/2026
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instruments Page : 2 of 2

Condition of this calibration result :

1. Reference standard instrument : This certificate is traceable to the international system of units (SI Units)

Instrument Model Serial No. Certificate No. Traceable
Digital Thermo-Hygrometer HT-771SD Al.07155 26H106
Technology Promotion
D i li ith iati iland-
ocumenting Pr;c:ss;Ca ibrator wit Fluke 753 43160061 251123 Association {Thailand-Japan)

Calibration Result :

Function : Temperature Measurement

This equipment was connected with Temperature Sensor.

Nominal Value Standard Setting UUC Reading Error Uncertainty
°q) (°Q) Q) Q) (x°C)
20 20.00 20.6 0.60 0.18 ~/

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

** End of certificate **
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a9y y e y e . Yp9asAlounIIe msdnraluszazIaauY) .
o Foanaaiounsie (lne) Yoansialdunsne (83ngw) CAS No. 4 JuATIEEEn
7 lRAYRABATYELLIAN TS,
msvhaulni Sadnin seoEham Tusend l
o Atvun UTEWIN
AMULTLTU Yo . g
Tvihauls U
1| ezwdadlon acetaldehyde 75-07-0 200 ppm - - -
2 | nsnesd@ia (nsmindu) acetic acid 64-19-7 10 ppm - - -
3 | ov3da weulglase acetic anhydride 108-24-7 5 ppm - - -
4 oxdlnu acetone 67-64-1 1000 ppm - - -
avdlou Twaulansu Tusuves _ 5
5 . b acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m
lwenlua
6 ozdlalulasa acetonitrile 75-05-8 40 ppm - - -
7 | o¥lasdu acrolein 107-02-8 0.1 ppm - - -
8 | sva3alud acrylamide 79-06-1 0.3 mg/m’ - - -
9 | ninezaan acrylic acid 79-10-7 2 ppm - - -
10 | szaslalulesa acrylonitrile 107-13-1 2 ppm 10 ppm 15 min -
11 | nsnevhfia adipic acid 124-04-9 5mg/m’ - - -
12 | Sandu aldrin 309-00-2 0.25 mg/m’ - - -
13 | dada uoaneged allyl alcohol 107-18-6 2 ppm - - -
14 | dada naslss allyl chloride 107-05-1 1 ppm - - -
15 | 9ada lnadna dises allyl glycidyl ether 106-92-3 - - - 10 ppm
16 | dada nsiia ladalua allyl propyl disulfide 2179-59-1 2 ppm - - -
Tanzezalifion Tusuves o
17 ol N aluminium metal, as Al 7429-90-5
availifuy
- AUANANNVUIATIDNEATNE , 5
! ' o Y - inhalable dust 15 mg/m - - -
syvumaiumelale
- pumAvIREnTionvandng _ 5
’ - v ° - respirable dust 5 mg/m - - -
syuumaiumelale
18 | weavh-ergiiun alpha-alumina 1344-28-1
- sunANNULNATiednd _ 5
! R o ¥ - inhalable dust 15 mg/m - - -
syuumaiumelala
- BUAPVUIAENTIDNRAALTNE , 5
! - Y ¢ - respirable dust 5 mg/m - - -
syuumaiumelala
19 | 2-exflulwdsiu 2-aminopyridine 504-29-0 0.5 ppm - - -
20 | exiilnsa amitrole 61-82-5 0.2 mg/m’ - - -
21 | wonlaily ammonia 7664-41-7 50 ppm - - -
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22 vjmam,l,amimuamaaim ammonium chloride, fume 12125-02-9 10 mg/m 20 mg/m3 15 min -
23 wenlaniley danwum ammonium sulfamate 7773-06-0
- AUANANNVUIATIDNEALTNE , 5
! ' o Y - inhalable dust 15 mg/m - - -
syvumaiumelale
- sumarwadniionagading
a P . 3
syuumaiumglala - respirable dust 5mg/m - - -
24 | uesuoa-lolia axdien n-amyl acetate 628-63-7 100 ppm - - -
25 | wa-odia asdiem sec-amyl acetate 626-38-0 125 ppm - - -
26 | eviidu uavlsludend aniline and homologs 62-53-3 5 ppm - - -
aaa <. . e qe . 3
27 | oxli%du (@8ln-, wie- lelwwes) | anisidine (o-, p- isomers) 29191-52-4 0.5 mg/m - - -
wouRlufluazansusynau antimony and compounds, 3
28 ~ 7440-36-0 0.5 mg/m - - -
TusUresuaudludl as Sb
azwlia (@15uy) ansuseneu arsenic, inorganic 5
29 R ° - 7440-38-2 0.01 mg/m - - -
allu3e luguvesewiila (3w | compounds, as As
aziwlla (@39y) asusznau arsenic, organic 3
30 n A b - 7440-38-2 0.5 mg/m - - -
duvisd TugUveseniaiia (@) | compounds, as As
31 | 913%u arsine 7784-42-1 0.05 ppm - - -
a s . 3
32 wealuanea yialaslalng asbestos (chrysotile form) 77536-68-6 0.1 f/cm - - -
woaiat (Ovwuw) TusUwes asphalt (bitumen), as 5
33 * h¥ 8052-42-4 0.5 mg/m - - -
ATDIANTATAYLUULU benzene soluble aerosol
30 | pgnsdu atrazine 1912-24-9 5 mg/m’ - - -
35 | ox@uvoa wvsa azinphos-methyl 86-50-0 0.2 mg/m’ - - -
wUSey a1susenaunazangle barium, soluble 5
36 o 7440-39-3 0.5 mg/m - - -
lusUveanusey compounds, as Ba
37 | wuiseu daue barium sulfate 7727-43-7
- BUAAYINVUIATIDNREALTNE , 3
- o " ¢ - inhalable dust 15 mg/m - - -
syuumaiumglala
- BUMATLIAENTIRNREALTg
syuumaaumelale - respirable dust 5 mg/m’ - - -
38 | wuluda benomyl 17804-35-2
- BUNAYNVLIATIDAGANE ) 5
- Y - inhalable dust 15 mg/m - - -
syuumaiumelala
- sumATIALANTinNagaing
syuumaaumelale - respirable dust 5 mg/m’ - - -
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YATNAAINUTUTY v a
S o w Yy s o w AIULTUYY
UAANNAAITUVUYU VDIANILANDUAIYE NIV -
o "y . g SN GRRGHY
R y e y e . YDETLATOUNTIY msdudaluszeziianduy .
- Joansaildunsy (ne) Foasiedldunsne (Sangw) CAS No. - SunTegeEn
7 LRAYFNADNITYLLIAN 11j’j’]l,';]a’]€[,ﬂ
MsvhauUnf Sodnio I Tused 1
o Fwun UTENIN
AIMULVYNVY v o v ht
Twiaula i
39 | wudu benzene 71-43-2 1 ppm 5 ppm 15 min -
40 | wulyda mesesnlyn benzoyl peroxide 94-36-0 5 mg/m’ - - -
a1 | wuda raslsn benzyl chloride 100-44-7 1 ppm - - -
wosaldgunarasusenauues beryllium and beryllium 3 0.025 ) 0.005
42 o o I 7440-41-7 0.002 mg/m 3 30 min 3
LuaaLag lugﬂmaﬂLuaiaLaﬂm compounds, as Be mg/m meg/m
43 | luitda (lafidia) biphenyl (diphenyl) 92-52-4 0.2 ppm - - -
44 | Jadn waglsed dulay bismuth telluride, undoped | 1304-82-1
- suAANNULNATeaEnd 5
! ' o Y - inhalable dust 15 mg/m - - -
syuumaiunglale
- puMATUIAENTiD1EALEg _ 5
’ - o ° - respirable dust 5 mg/m - - -
syuumaiumelalel
45 | UBVd WATT NaBLaLREY borates, tetra, sodium salts
- uwoulansa - anhydrous 1330-43-4 1 me/m’ - - -
- nglansn - decahydrate 1303-96-4 5 mg/m3 - - -
- wunglaam - pentahydrate 12179-04-3 1 mg/m3 - - -
46 | Tusou lasluslud boron tribromide 10294-33-4 - - - 1 ppm
47 | Tuseu lnswgeslsd boron trifluoride 7637-07-2 - - - 1 ppm
48 | Tusunda bromacil 314-40-9 10 mg/m’ - - -
49 | Tusilu qumﬁ/\lgaiﬂiﬁ bromine pentafluoride 7789-30-2 0.1 ppm - - -
50 | luslunesu bromoform 75-25-2 0.5 ppm - - -
51 | 1,3-Owmzledu 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min -
52 | O lelewesvngy butenes, all isomers 250 ppm - - -
53 | ussuea-Uavuea n-butanol 71-36-3 100 ppm - - -
54 | wa-Uwnuea sec-butanol 78-92-2 150 ppm - - -
55 | wesn-Umuea tert-butanol 75-65-0 100 ppm - - -
56 | 2-Uwmen@lensiuea 2-butoxyethanol 111-76-2 50 ppm - - -
57 | waesn-Uadia ezdian tert-butyl acetate 540-88-5 200 ppm - - -
58 | uesuea-Uavia evasian n-butyl acrylate 141-32-2 2 ppm - - -
59 | Oavieezilu butylamine 109-73-9 - - - 5 ppm
uasuea-Unfia lnadda dises _
60 n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - -

(139)
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61 | ussuea-Unfia uaalmy n-butyl lactate 138-22-7 5 ppm - - -
62 | 9r¥ia wesuanuny butyl mercaptan 109-79-5 10 ppm - - -
63 | eoln-lwa-Jrfiafiuea o-sec-butylphenol 89-72-5 5 ppm - - -
64 | ma-mesn-Uafialngdu p-tert-butyltoluene 98-51-1 10 ppm - - -
65 | uanwdley TugUresuaniiley cadmium, as Cd 7440-43-9 0.005 mg/m’ - - -
66 upaLdoN A1SUBLUN calcium carbonate 1317-65-3
- sunANNULNATiednd 5
! R o ¥ - inhalable dust 15 mg/m - - -
syuumaAumelale
- uMATAENTIednd _ 5
i - v ° - respirable dust 5 mg/m - - -
syuumaiunglala
waaLBey tasim Tusues _ 5
67 B M calcium chromate, as Cr 13765-19-0 0.001 mg/m - - -
Tasidlo
68 waaen Togrulua calcium cyanamide 156-62-7 0.5 mg/m3 - - -
69 | wpafeu lemsonlan calcium hydroxide 1305-62-0
- suAANNULNATeaEnE 5
! ' o Y - inhalable dust 15 mg/m - - -
syuumaiunglale
-aigmﬂﬁummﬁﬂﬁmﬂqmi"lé
syvumaiumelale - respirable dust 5 mg/m’ - - -
70 | unai@eou oonles calcium oxide 1305-78-8 5 mg/m’ - - -
71 | Asuisa (W) carbaryl (sevin) 63-25-2 5 mg/m’ - - -
72 | Ansluilausuy carbofuran 1563-66-2 0.1 mg/m’ - - -
73 | ansueu ladalue carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
74 | Asueu uauenlyn carbon monoxide 630-08-0 50 ppm - - -
. p 5 min in
75 | msusuanszaaslsn carbon tetrachloride 56-23-5 10 ppm 200 ppm 3h 25 ppm
any 3 hr
76 | @qeu lansenlen cesium hydroxide 21351-79-1 2 mg/m3 - - -
77 | emesiou chlordane 57-74-9 0.5 mg/m’ - - -
78 | AABILULYA LANRY chlorinated camphene 8001-35-2 0.5 mg/m3 - - -
79 | Aaslu chlorine 7782-50-5 - - - 1 ppm
80 | maslsevdfa naslsn chloroacetyl chloride 79-04-9 0.05 ppm - - -
81 | maslsiuudu chlorobenzene 108-90-7 75 ppm - - -
82 ﬂaaiﬂﬂﬂqaaiﬁﬁl,su chlorodifluoromethane 75-45-6 1000 ppm - - -
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p = chloroform
83 | maslsnesu (Insraslsfiow) _ 67-66-3 - - - 50 ppm
(trichloromethane)
84 1-nals-1-lulnslwsinu 1-chloro-1-nitropropane 600-25-9 20 ppm - - -
85 ﬂaaIiqumstaaIiﬁLﬁu chloropentafluoroethane 76-15-3 1000 ppm - - -
86 | maslsiiA3u chloropicrin 76-06-2 0.1 ppm - - -
87 | dm-paslsniu B-chloroprene 126-99-8 25 ppm - - -
88 | nin 2-Aaslslnsiileiin 2-chloropropionic acid 598-78-7 0.1 ppm - - -
89 | veln-maslsalniu o-chlorostyrene 2039-87-4 50 ppm 75 ppm 15 min -
90 aaiw-ﬂaaiﬂwqﬁu o-chlorotoluene 95-49-8 50 ppm - - -
91 | maeslninea chlorpyrifos 2921-88-2 0.1 mg/m’ - - -
92 | lma dia (Hueuii) coal dust
- wounsiles sumeruniEni ' . s
Y ' - . | - anthracite ,respirable dust) 0.4 mg/m - - -
919gaindsvuumaiumelald
- Gviiva viSe anlud o o
N g o . - bituminous or lignite , 3
BYNIAYUIALENND1IGALUG ) 0.9 mg/m - - -
' - o ¢ respirable dust
syuumaiumelalel
e 915 W 29aind lusuaes | coal tar pitch volatiles, as 5
93 o 65996-93-2 0.2 mg/m - - -
AYDOIANTATANYLUUTU benzene soluble aerosol
Tavean astuila tusuves 5
94 . N cobalt carbonyl, as Co 10210-68-1 0.1 mg/m - - -
Tausay)
Taveat lalasansluiia Tusy 5
95 . ° cobalt hydrocarbonyl, as Co | 16842-03-8 0.1 mg/m - - -
vaslauoan
Tavglavean flu wazny Tusy cobalt metal, dust, and 5
96 P N N 7440-48-4 0.1 mg/m - - -
Ya9lauaa fume, as Co
97 s!ui]wﬁu (§9laiuSuann) cotton dust, raw, untreated 1 mg/m3 - - -
. a - B cumene (isopropyl
98 | Aidlu (lolalnsfia twudu) propy 98-82-8 50 ppm - - -
benzene)
99 | leeulud cyanamide 420-04-2 2 mg/m’ - - -
100 | lalnalgniou cyclohexane 110-82-7 300 ppm - - -
101 | lalralgneuea cyclohexanol 108-93-0 50 ppm - - -
102 | lalpasneniuu cyclohexanone 108-94-1 50 ppm - - -
103 | lelpatenTassiiu cyclohexylamine 108-91-8 10 ppm - - -
104 | lalAaiwiumu cyclopentane 287-92-3 600 ppm - - -
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lwonaziu (aslelraendafiu - | cyhexatin (tricyclohexyltin 5
105 . _ 13121-70-5 5 mg/m - -
lansonlan) hydroxide)
o aa DDT
77 (laraslslaitialasaasls _ . . 3
106 | . ) (dichlorodiphenyltrichloro 50-29-3 1 mg/m - -
By
ethane)
107 | Afineu @aften) demeton (systox) 8065-48-3 0.1 mg/m’ - -
108 | loozdusu diazinon 333-41-5 0.01 mg/m3 - -
109 | seln-lapaslsiuudu o-dichlorobenzene 95-50-1 - - 50 ppm
110 | wis-lamaslsiuudu p-dichlorobenzene 106-46-7 75 ppm - -
111 | 1,1-lapaslsdiou 1,1-dichloroethane 75-34-3 100 ppm - -
112 | 1,2-lanaslsiondadu 1,2-dichloroethylene 540-59-0 200 ppm - -
2,4-p (n5a 2,0-lapaelsiuend | 2,4-D (2,4 5
113 o ) ) ) 94-75-7 10 mg/m - -
DLTAA) dichlorophenoxyacetic acid)
114 1,1—1@1%81’5—1—114161‘55514 1,1-dichloro-1-nitroethane 594-72-9 - - 10 ppm
115 | loraesied @AIR) dichlorvos (DDVP) 62-73-7 1 mg/m’ - -
116 | lalasiavioa dicrotophos 141-66-2 0.05 mg/m’ - -
117 | fassu dieldrin 60-57-1 0.25 mg/m’ - -
118 | laensiluaniiu diethanolamine 111-42-2 1 me/m’ - -
119 | 2-latevasziilulensiuea 2-diethylaminoethanol 100-37-8 10 ppm - -
120 | lotevdau lnsoziiu diethylene triamine 111-40-0 1 ppm - -
121 | lowenda Alau diethyl ketone 96-22-0 200 ppm - -
122 | laleleDafia Alou diisobutyl ketone 108-83-8 50 ppm - -
123 | lalelalnsiaoziiu diisopropylamine 108-18-9 5 ppm - -
lawmsanziau dimethylaniline
120 | ", o , - 121-69-7 5 ppm - -
(DU, Bu-lanSanyiiau) (N,N-dimethylaniline)
125 | lawumda weosulus dimethylformamide 68-12-2 10 ppm - -
126 | 1,1-laamSalensdu 1,1-dimethylhydrazine 57-14-7 0.5 ppm - -
127 | lawmBa gain dimethyl sulfate 77-78-1 1 ppm - -
128 | lalulssiuudy laI%Luaﬁnﬂgﬂ dinitrobenzene, all isomers
2o ortho- 528-29-0 1 me/m’ - -
e meta- 99-65-0 1 me/m’ - -
W1 para- 100-25-4 1 mg/m’ - -
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129 | lalulns-oeln-A3vea dinitro-o-cresol 534-52-1 0.2 mg/m’ - - -
130 lmluimimgﬁu dinitrotoluene 25321-14-6 1.5 mg/m3 - - -
Ineoniyu dioxane (diethylene
131 _ . o 123-91-1 100 ppm - - -
(loevsadu lneonles) dioxide)
132 | lneenazlseau dioxathion 78-34-2 0.1 mg/m’ - - -
133 | loWdaoziiu diphenylamine 122-39-4 10 mg/m’ - - -
134 | lalwsiia Alou dipropyl ketone 123-19-3 50 ppm - - -
85-00-7
135 | lamen diquat 2764-72-9
6385-62-2
- pumANNUATieanng 3
! ' o Y - inhalable dust 0.5 mg/m - - -
syvumaiumelale
- pumAvIREnTionvandng 3
’ - v ° - respirable dust 0.1 mg/m - - -
syuumaiumelale
136 | lagseu diuron 330-56-1 10 mg/m’ - - -
137 | Buladauniu endosulfan 115-29-7 0.1 mg/m’ - - -
138 | 18umsy endrin 72-20-8 0.1 mg/m’ - - -
iranlslansu epichlorohydrin (1-chloro-2,
139 - - 106-89-8 5 ppm - - -
(1-maels-2,3-dwendlnsinu) 3-epoxypropane)
140 | dWidu (evda wis1-lulnsiida) | EPN (ethyl p-nitrophenyl) 2104-64-5 0.5 mg/m’ - - -
141 | ovisnuea (levida weanesea) ethanol (ethyl alcohol) 64-17-5 1000 ppm - - -
142 | wnsiluanfiu ethanolamine 141-43-5 3 ppm - - -
143 | evilsoau ethion 563-12-2 0.05 mg/m’ - - -
2-lovsendlensiuea (wala 2-ethoxyethanol
144 . 110-80-5 200 ppm - - -
Taawl) (cellosolve)
2-lovsendlavida oxTLAn 2-ethoxyethyl acetate
145 o 111-15-9 100 ppm - - -
(walalwavl oxTiamn) (cellosolve acetate)
146 | oviza ozem ethyl acetate 141-78-6 400 ppm - - -
147 | Lovida azA3tan ethyl acrylate 140-88-5 25 ppm - - -
148 | ovidaazilu ethylamine 75-04-7 10 ppm - - -
149 | Lovida lwudu ethyl benzene 100-41--4 100 ppm - - -
150 | ovda luslua ethyl bromide 74-96-4 200 ppm - - -
151 | wovda Aaolsn ethyl chloride 75-00-3 1000 ppm - - -
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152 | wovdau raslsloniu ethylene chlorohydrin 107-07-3 5 ppm - - -
153 | ovdaulaezily ethylenediamine 107-15-3 10 ppm - - -
154 | wovdau laluslus ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm
evdau laraslsen ethylene dichloride 5 min in
155 - . 107-06-2 50 ppm 200 ppm 100 ppm
(1,2-lamaplsBinu) (1,2-dichloroethane) any 3 hr
156 | wendau lnamea ethylene glycol 107-21-1 - - - 100 mg/m’
157 | wondau lnaroa lalumm ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm
158 | wovSau oenlun ethylene oxide 75-21-8 1 ppm 5 ppm 15 min -
159 | wovda Bises ethyl ether 60-29-7 400 ppm - - -
160 | Lovida Wasium ethyl formate 109-94-4 100 ppm - - -
161 | Lovda WwashAnLnu ethyl mercaptan 75-08-1 - - - 10 ppm
162 | @vda FaAm ethyl silicate 78-10-4 100 ppm - - -
163 | wiudalnlseou fensulfothion 115-90-2 0.01 mg/m3 - - -
164 | wiulsesu fenthion 55-38-9 0.05 mg/m’ - - -
165 Wgaiﬁu fluorine 7782-41-4 0.1 ppm - - -
166 | vgealsd Tuguvesigesiu fluorides, as F 2.5 mg/m’ - - -
167 | Tlunos fonofos 944-22-9 0.1 mg/m3 - - -
168 | wesdadlen formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nsanesda formic acid 64-18-6 5 ppm - - -
170 | wesihia furfural 98-01-1 5 ppm - - -
171 | westhda ueanaged furfuryl alcohol 98-00-0 50 ppm - - -
172 | lnadnea glycidol 556-52-5 50 ppm - - -
173 | evinzaaes heptachlor 76-44-8 0.5 mg/m’ - - -
174 | oWy (Uosuoa-lewviu) heptane (n-heptane) 142-82-5 500 ppm - - -
- hexamethylene
175 | wnwzumsau-la-lelylgeun ) 822-06-0 0.005 ppm - - -
diisocyanate
176 | upsuea-Loniau n-hexane 110-54-3 500 ppm - - -
177 | lens@u hydrazine 302-01-2 1 ppm - - -
178 | lelasiau luslua hydrogen bromide 10035-10-6 3 ppm - - -
179 | lolasiau maslsa hydrogen chloride 7647-01-0 - - - 5 ppm
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180 | lalasiau lwenlug hydrogen cyanide 74-90-8 10 ppm - - -
lelasiau Wasslsa lusUves '
181 o ° N hydrogen fluoride, as F 7664-39-3 3 ppm - - -
LRRE
182 | lolasiau wesosnlen hydrogen peroxide 7722-84-1 1 ppm - - -
183 | lolasiau dalva hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
184 | lolasailuu hydroquinone 123-31-9 2 mg/m’ - - -
185 | 2-lansendlnsfia azmsian 2-hydroxypropyl acrylate 999-61-1 0.5 ppm - - -
186 | lelodiu iodine 7553-56-2 - - - 0.1 ppm
187 | lolodaiia oxTian isobutyl acetate 110-19-0 150 ppm - - -
188 | lelawelsu isophorone 78-59-1 25 ppm - - -
189 | lelawelsu lalelulyeiun isophorone diisocyanate 4098-71-9 0.005 ppm - - -
190 | 2-lelelnswendionsiuea 2-isopropoxyethanol 109-59-1 25 ppm - - -
191 | lelalnsiia oxdien isopropyl acetate 108-21-4 250 ppm - - -
192 | lolelnsiia woaneged (lofite) | isopropyl alcohol (IPA) 67-63-0 400 ppm - - -
193 | lolelnsfiaoziiu isopropylamine 75-31-0 5 ppm - - -
194 | meeflunis Iugﬂﬁuamzﬁ'a lead inorganic, as Pb 7439-92-1 0.05 mg/m3 - - -
195 | 1aa laslam lead chromate 7758-97-6
-lugUvesmein -as Pb 0.05 mg/m’ - - -
- luguvaslasidlen -as Cr 0.012 mg/m’ - - -
Sa e o = L.P.G.
196 | wea.id. (Mellasidouivan) o 68476-85-7 1000 ppm - - -
liquified petroleum gas)
197 | wesdi3 Wsen) mercury 7439-97-6 - - - 0.1 mg/m’
198 | oon1lu (Fafa) wafs organo (alkyl) mercury 7439-97-6 0.01 mg/m3 - - 0.04 mg/m3
199 | wda uesuea-Unfiaflnu methyl n-butyl ketone 591-78-6 100 ppm - - -
- < . 5 minin
200 | wvda Aaslss methyl chloride 74-87-3 100 ppm 300 ppm 3h 200 ppm
any 3 hr
201 | wdalelraoniau methylcyclohexane 108-87-2 500 ppm - - -
202 | wvdalylaaengzuoa methylcyclohexanol 25639-42-3 100 ppm - - -
203 | ooln- wwsalvlaaienvzluu o-methylcyclohexanone 583-60-8 100 ppm - - -
204 | wmadu aslsn methylene chloride 75-09-2 25 ppm 125 ppm 15 min -
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205 4,4—Lw§§u"l,mazﬁ§u 4,4-methylene dianiline 101-77-9 0.1 ppm - - -
206 | wwmda ovsa Alau (Budia) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - -
- - . . | methyl ethyl ketone
207 | wwida ovda Alau lwesoenlyn , 1338-23-4 - - - 0.2 ppm
peroxide
208 | wwmda Wasum methyl formate 107-31-3 100 ppm - - -
209 | wwda lolelas methy! iodide 74-88-4 5 ppm - - -
210 | wda leoluefia Alau methyl isoamyl ketone 110-12-3 100 ppm - - -
211 | wwda leletniia arsduea methyl isobutyl carbinol 108-11-2 25 ppm - - -
212 | umda lelatiiadlau methyl isobutyl ketone 108-10-1 100 ppm - - -
213 | wwda lelelwadia Alau methyl isopropyl ketone 563-80-4 20 ppm - - -
214 | wWvida WosLANLIU methyl mercaptan 74-93-1 - - - 10 ppm
215 | wviza we1AEn methyl methacrylate 80-62-6 100 ppm - - -
216 | wnda wisilseou methyl parathion 298-00-0 0.02 mg/m’ - - -
217 | weavh-uwda almsu alpha-methyl styrene 98-83-9 - - - 100 ppm
218 | wiunea (oanTw) mevinphos (phosdrin) 7786-34-7 0.01 mg/m’ - - -
Tun1 eunpvaEniienvan _ A 3
219 . . - o mica, respirable dust 12001-26-2 3 mg/m - - -
Whgszuumadumelald
220 | Wlulaslaves monocrotophos 6923-22-4 0.05 mg/m3 - - -
221 | weslwlal morpholine 110-91-8 20 ppm - - -
222 | fifa nickel 7440-02-0
-Tavie uazansusznoud] - metal and insoluble 5
: s a . 1 mg/m - - -
lyiazans Tugvesiiia compounds, as Ni
- ansuszneuflavanyle ) 5
oo - soluble compounds, as Ni 1 mg/m - - -
luguvesiliia
223 | fladu nicotine 54-11-5 0.5 mg/m’ - - -
224 | nsalupia nitric acid 7697-37-2 2 ppm - - -
225 | lunSaoonlas nitrous oxide 10024-97-2 50 ppm - - -
226 | lum3n eenlun nitric oxide 10102-43-9 25 ppm - - -
227 | Tulpsiuudu nitrobenzene 98-95-3 1 ppm - - -
228 | Tulpsdisu nitroethane 79-24-3 100 ppm - - -
229 | Tulasiau leeenlas nitrogen dioxide 10102-44-0 - - - 5 ppm
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230 | lulnsndwesu nitroglycerin 55-63-0 - - - 0.2 ppm
231 | lulssilisu nitromethane 75-52-5 100 ppm - - -
232 | 1-lulmslnsinu 1-nitropropane 108-03-2 25 ppm - - -
233 | 2-lulmslnsinu 2-nitropropane 79-46-9 25 ppm - - -
88-72-2,
234 luimilwgau nﬂlaI%Luaf nitrotoluene, all isomers 99-08-1, 5 ppm - - -
99-99-0
235 | 29AMNUY octane 111-65-9 500 ppm - - -
poadlay wasenles lusuves _ ) 5
236 B N osmium tetroxide, as Os 20816-12-0 0.002 mg/m - - -
RRGAYEY
237 | nineenv1an oxalic acid 144-62-7 1 me/m’ - - -
238 | o9nTAU "melgaaisﬁ oxygen difluoride 7783-41-7 0.05 ppm - - -
WITIAON BUMATLALENTIET 3
239 o v o paraquat, respirable dust 4685-14-7 0.5 mg/m - - -
gavihdsruumaiumelals
240 | wislseau parathion 56-38-2 0.1 mg/m’ - - -
241 | INURZUBLIU pentaborane 19624-22-7 0.005 ppm - - -
242 | IURZAABLILUNG AU pentachloronaphthalene 1321-64-8 0.5 mg/m3 - - -
243 | munzpaslsiiusa pentachlorophenol 87-86-5 0.5 mg/m3 - - -
244 | U pentane 109-66-0 1000 ppm - - -
wesnaslslondau perchloroethylene 5 min in
245 e 127-18-4 100 ppm 300 ppm 200 ppm
(WwAsIPaBlslensaw) (tetrachloroethylene) any 3 hr
246 | Wuea phenol 108-95-2 5 ppm - - -
247 | seln-Wdadulaosziiu o-phenylenediamine 95-54-5 0.1 mg/m3 - - -
248 | wen-Niledulaeyiiu m-phenylene diamine 108-45-2 0.1 mg/m3 - - -
249 | m-iiladuleesiiy p-phenylene diamine 106-50-3 0.1 mg/m3 - - -
250 | Trlw phorate 298-02-2 0.05 mg/m’ - - -
o ¢ A P hosgene (carbonyl
251 | Weadu (msusda raslsn) P g Y 75-44-5 0.1 ppm - - -
chloride)
252 | nsavleaneia phosphoric acid 7664-38-2 1 mg/m’ - - -
253 | weawesa (wieq) phosphorus (yellow) 7723-14-0 0.1 mg/m’ - - -
254 | veavesa vondnaslsn phosphorus oxychloride 10025-87-3 0.1 ppm - - -
255 | veanesa nunzvaaslsa phosphorus pentachloride 10026-13-8 1 mg/m3 - - -
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256 | Weaveoda iunzdalia phosphorus pentasulfide 1314-80-3 1 me/m’ - - -
257 | veavesd lnsnaslsn phosphorus trichloride 7719-12-2 0.5 ppm - - -
258 | wsndn weulglase phthalic anhydride 85-44-9 2 ppm - - -
259 | nsnfin3n picric acid 88-89-1 0.1 mg/m’ - - -
fulau (2-lwan3a-1,3-Bwaula | pindone (2-pivalyl-1,3- 5
260 ‘ _ 83-26-1 0.1 mg/m - - -
Tou) indandione)
261 | Wunadou lensonlan potassium hydroxide 1310-58-3 - - - 2 mg/m3
262 | Twswiia uoanaged propargyl alcohol 107-19-7 1 ppm - - -
263 | 1,3 Inslnleuanlnu 1,3-propiolactone 57-57-8 0.5 ppm - - -
264 | nialnsiilada propionic acid 79-09-4 10 ppm - - -
265 | Twsweniges propoxur 114-26-1 0.5 mg/m3 - - -
266 | uesusa-lnsia axdien n-propyl acetate 109-60-4 200 ppm - - -
267 | upiusa-lnsiia woanesed n-propyl alcohol 71-23-8 200 ppm - - -
268 | Twsiau diiu propylene imine 75-55-8 2 ppm - - -
269 | Tnsiiau sanlea propylene oxide 75-56-9 100 ppm - - -
270 | n3du pyridine 110-86-1 5 ppm - - -
271 | Aaluu quinone 106-51-4 0.1 ppm - - -
272 | 3wesdusa resorcinol 108-46-3 10 ppm - - -
273 | lsfiluu rotenone 83-79-4 5 mg/m3 - - -
witaLiey wnwzviasalse Tusy | selenium hexafluoride,
274 - ° ° 7783-79-1 0.05 ppm - - -
VDAUYGLALUYU as Se
asuszneuwiaioy Tusuves ) 3
275 - N selenium compounds ,as Se 7782-49-2 0.2 mg/m - - -
waLley
276 | @dn Asadaau silica, crystalline
- psalmunlavt suntrvuaEnd | - cristobalite, respirable 5
v, y 14464-46-1 0.025 me/m - ; -
o1vgaingsruumaiiumelald | dust
- uoav-mIe5Y ByMATLALENT ) 1317-95-9, 3
. b . | -a-quartz, respirable dust 0.025 mg/m - - -
anvgaingsruumaiumelald 14808-60-7
217 | \wdey aeled sodium azide 26628-22-8
- lugUvadlaifen ozl as sodium azide - - - 0.29 mg/m3
-Iugﬂia‘uaﬂﬂiﬂiamﬂ%ﬁﬂ as hydrazoic acid vapour - - - 0.11 ppm
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278 | Taidou ludald sodium bisulfite 7631-90-5 5 mg/m’ - - -
279 | ludeu lensonlan sodium hydroxide 1310-73-2 2 mg/m3 - - -
ansoudieu taswn Tusuvas _ 5
280 - N strontium chromate, as Cr 7789-06-2 0.0005 mg/m - - -
TAsifioy
281 | awdailu strychnine 57-24-9 0.15 mg/m’ - - -
o 5 min in
282 | alesu styrene 100-42-5 100 ppm 600 ppm 200 ppm
any 3 hr
283 | dalvivw sulfotep 3689-24-5 0.1 mg/m’ - - -
284 | dawles lnosnlyn sulfur dioxide 7446-09-5 5 pmm - - -
285 ﬂim%’aﬂﬁﬂ sulfuric acid 7664-93-9 1 mg/m3 - - -
286 | vian talc 14807-96-6
- flaifldusznovvendule o
4 - containing no asbestos 3
LOALUANDE BYNIAYUIALGNT ; 2 mg/m - - -
v - . | fibres, respirable dust
919gaigsruumaiumelale
- fifldmusznovvendulowea o _
4 - containing asbestos fibres, 3
WUAYDE BUNIAYUIALNTDIER ] 0.1 f/cm - - -
Y N . | respirable dust
Whgszuumadumelala
7NN (wmszienda Tnls TEPP (tetraethyl 3
287 107-49-3 0.05 mg/m - - -
oann) pyrophosphate)
waalde Lenvevigeslsa tellurium hexafluoride, as
288 v o 7783-80-4 0.02 ppm - - -
TusUreanagiioy Te
289 | 1,1,2,2-anseAaalsamny 1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - -
290 | waszlenga Lan ‘Lugﬂmaamzﬁ"q tetraethyl lead, as Pb 78-00-2 0.075 mg/m3 - - -
291 | wastlalasiausu tetrahydrofuran 109-99-9 200 ppm - - -
292 | wasslunsa 1an T,ugﬂmamxﬁ"'; tetramethyl lead, as Pb 75-74-1 0.075 mg/m3 - - -
wnaLdes aanxﬂaUﬁazmﬂ thallium, soluble 3
293 o 7440-28-0 0.1 mg/m - - -
‘Lugﬂ*uaumal,aam compounds, as Tl
294 | nsalslelnalmdn thioglycolic acid 68-11-1 1 ppm - - -
295 | lslofla Aaolsa thionyl chloride 7719-09-7 - - - 0.2 ppm
296 | lsusu thiram 137-26-8 5 mg/m’ - - -
297 | Ingdu toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
ngdu-2,4-lalelaloaium toluene - 2,4-diisocyanate
298 I 584-84-9 - - - 0.02 ppm
(#dlo) (TDI)
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299 | saln-lngdiu o-toluidine 95-53-4 5 ppm - - -
300 | lnsOaiia Weawn tributyl phosphate 126-73-8 5 mg/m’ - - -
301 | ninlnsmasliozdfa trichloroacetic acid 76-03-9 0.5 ppm - - -
1,1,1—161?%81?51,‘1/!14 1,1,1-trichloroethane
302 - . 71-55-6 350 ppm - - -
(wdanaslswasy) (methyl chloroform)
303 | 1,1,2-lnspaslsdinu 1,1,2-trichloroethane 79-00-5 10 ppm - - -
ax 5 min in
304 | lnsmaslsondauy trichloroethylene 79-01-6 100 ppm 300 ppm 2h 200 ppm
any 2 hr
305 | 1,2,3-laspaslslnsinu 1,2,3-trichloropropane 96-18-4 50 ppm - - -
2,4,5 91 (N3 2,4,5-lnsAaels 2,6,5T (2,45, 3
306 | & A an : o 93-76-5 10 mg/m - - -
Nupnyasdnm) trichlorophenoxyacetic acid)
307 | lnsievSaoziiu triethylamine 121-44-8 25 ppm - - -
308 | woslwuiiu turpentine 8006-64-2 100 ppm - - -
309 | gisiilew luguvesgisiie uranium, as U 7440-61-1
- asUszneuiiavaneld - soluble compounds 0.05 mg/m3 - - -
- asUsznoviiliazany - insoluble compounds 0.25 mg/m3 - - -
310 | Mudey vanadium 1314-62-1
- aqmﬂﬁuumﬁﬂﬁmaqm‘ﬁﬂﬁ
szuumaiumelala luguves | - respirable dust, as V,0s - - - 0.5 mg/m’
Tanuisuwusonlen
- 9l TusUveslanufeu 5
b n . - fume, as V,05 - - - 0.1 mg/m
wuoen e
311 | Tafla oz@iam vinyl acetate 108-05-4 10 ppm - - -
312 | laila Tuslua vinyl bromide 593-60-2 0.5 ppm - - -
313 | laila paolsn vinyl chloride 75-01-4 1 ppm 5 ppm 15 min -
314 | 1hildhu Aaolsn vinylidene chloride 75-35-4 5 ppm - - -
315 | lafla ngdu vinyl toluene 25013-15-4 100 ppm - - -
316 | M§du warfarin 81-81-2 0.1 mg/m’ - - -
lwdu (ele wa1 wis1 lely ,
317 . xylene (o-, m-, p- isomers) 1330-20-7 100 ppm - - -
Le9)
318 | leddu xylidine 1300-73-8 5 ppm - - -
319 Wummadﬁﬂﬂzﬁﬂaaliﬁ zinc chloride fume 7646-85-7 1 mg/m3 - - -
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13530-65-9,
a ¢ . 3
320 | B9 lasium lugUveslasidlen zinc chromates, as Cr 11103-86-9, 0.01 mg/m - - -
37300-23-5
321 | B4R adesion zinc stearate 557-05-1
- BUNAYNVUIATIDIGALIG , 3
- o - inhalable dust 15 mg/m - - -
sguumaiumelala
- sumarwIadniionagadng _ 3
- o - respirable dust 5 mg/m - - -
syvumaiumelale
322 | dwngd oenlun zinc oxide 1314-13-2
- BUNAYNYUIATIDGALING _ 3
- Y - inhalable dust 15 mg/m - - -
syuumaiumelala
- sumArALanTionagadng _ 3
- 9 - respirable dust 5 mg/m - - -
sguumaiumelala
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72 — Definitions/Notations

the ACGIH® Board of Directors, The proposals should be considered trial val-
ues during the period they are on the NIC. If the Committee neither finds nor
receives any substantive data that change its scientific opinion regarding an
NIC TLV®, the Committee may then approve its recommendation to the
ACGIH® Board of Directors for adoption. If the Committee finds or receives
substantive data that change its scientific opinion regarding an NIC TLV®, the
Committee may change its recommendation to the ACGIH® Board of
Directors for the matter to be either retained on or withdrawn from the NIC.
Values appearing in parentheses in the Adopted TLV® section are to be used
during the period in which a proposed change for that value or notation
appears on the NIC.

Particulate Matter/Particle Size

For solid and liquid particulate matter, TLVs® are expressed in terms of
“total” particulate matter, except where the terms inhalable, thoracic, or res-
pirable particulate matter are used. The intent of ACGIH® is to replace all
“total” particulate TLVs® with inhalable, thoracic, or respirable particulate mass
TLVs®. Side-by-side sampling using “total” and inhalable, thoracic, or res-
pirable sampling techniques is encouraged to aid in the replacement of current
“total" particulate TLVs®. See Appendix C: Particle Size-Selective Sampling
Criteria for Airborne Particulate Matter, for the definitions of inhalable, thoracic,
and respirable particulate matter.

Particles (insoluble or poorly soluble) Not Otherwise Specified (PNOS)

There are many insoluble particles of low toxicity for which no TLV® has
been established. ACGIH® believes that even biologically inert, insoluble, or
poorly soluble particles may have adverse effects and suggests that airborne
concentrations should be kept below 3 mg/m3, respirable particles, and
10 mg/m3, inhalable particles, until such time as a TLV® is set for a particular
substance. A description of the rationale for this recommendation and the crite-
ria for substances to which it pertains are provided in Appendix B.

TLV® Basis

TLVs® are derived from publicly available information summarized in their
respective Documentation. Although adherence to the TLV® may prevent sev-
eral adverse health effects, it is not possible to list all of them in this book. The
basis on which the values are established will differ from agent to agent (e.g.,
protection against impairment of health may be a guiding factor for some,
whereas reasonable freedom from irritation, narcosis, nuisance, or other forms
of stress may form the basis for others). Health impairments considered
include those that shorten life expectancy, adversely affect reproductive func-
tion or developmental processes, compromise organ or tissue function, or
impair the capability for resisting other toxic substances or disease processes.

The TLV® Basis represents the adverse effect(s) upon which the TLV® is
based. The TLV® Basis column in this book is intended to provide a field refer-
ence for symptoms of overexposure and as a guide for determining whether
components of a mixed exposure should be considered as acting indepen-
dently or additively. Use of the TLV® Basis column is not a substitute for read-
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ADOPTED VALUES

STEL

TLV® Basis

MW

Notations

TWA

Substance [CAS No.] (Documentation date)

Eye & URT irr

44.05
59.07

60.00

)

C 25 ppm

Acetaldehyde [75-07-0) (2013)
Acetamide [60-35-5] (2016)
Acetic acid [64-19-7] (2003)

Liver cancer & dam

A3

1 ppm (IFV)

URT & eye irr; pulm func

15 ppm

10 ppm
1ppm

Eye & URT irr

102.09
58.05

A

3 ppm

Aceic anhydride [108-24-7] (2010)

Acetone [67-64-1] (2014)

URT & eye im; CNS impair

Ad; BEI
Skin

500 ppm

250 ppm

URT irr; headache; hypoxialcyanosis
LRTirr

85.10

C 5mg/m3

Acetone cyanohydrin [75-86-5], as CN (1991)

Acetonitrile [75-05-8] (1996)

41.05

Skin; A4

20 ppm

URT irr; CNS impair; pregnancy loss

120.15
26.04

10 ppm

Acetophenone [98-86-2 ] (2008)

Acetylene [74-86-2]

Asphyxia

See Appendix F: Minimal Oxygen Content (D, EX)

Skin & eye irr

180.15
56,06

5 mg/m3

Acatylsalicylic acid (Aspirin) [50-78-2] (1977)

Acrolein [107-02-8] (1995)

CNS impair
URT irr

Eye & URT irr; pulm edema;

pulm emphysema
CNS impair; LRT irr
URT irr; ANS impair

146.14

71.08
72.06
53.05

Skin; A4
Skin; A3
Skin; A4
Skin; A3

C0.1ppm

0.03 mg/m3 {IF v}
2 ppm

2ppm

5 mg/m3

Acrylamide [79-06-1] (2004)
Acrylic acid [79-10-7} (1986)
Acrylonitrile [107-13-1] (2015)
Adipic acid [124-04-9] (1990)
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Adiponitrile [111-69-3] (1990) 2 ppm — Skin 108.10 URT & LRTirr
Alachlor [15972-60-8] (2006) 1 mg/m3 (IEV) - DSEN; A3 269.80 Hemosiderosis (liver, spleen, kidney)
* Aldicarb [116-08—3] (2017) 0.005 mg/m3 (V) — - Skin; Ad; BElc 19026 Cholinesterase inhib
Aldrin [309-00-2] (2006) 005 mg/m3 AFV) - Skin; A3 364.93 CNS impair; fiver & kidney dam
Allyl alcohol [107-18-6] (1996) 0.5 ppm - Skin; A4 58.08 Eye & URT irr
Allyl bromide [1 06T95-6] (2011) - 0.1 ppm o 0.2 ppm Skin; Ad 12099 Eye & URTir
M}Tchloride [107-05-1] (2010) _1 ppm 2 ppm Skin; A3 76.50 Eye & URT ir; liver & kidney dam
Allyl glycidyl ether [108-92-3] (1995) 1ppm = ) 114.14 URT, eye, & skin ir; dermatitis

* Allyl methacrylate [96-05-9] (2017) 1ppm T~ skn 12615 Liver dam

Allyl propy! disulfide [2179-59-1] (2001) 0.5 ppm = DSEN 14816 URT&eyeimr

Aluminum metal [7429-90-5] and insoluble 1 mg/m3 (R} - Ad 26.98 Pneumoconiosis; LRT irr; o

compounds (2007) Varies neurotoxicity
4-Aminodiphenyl [92-67-1] (1968) ) = Skin; A1 169.23 Bladder & liver cancer
Kminopyridine [504-29-0] (1966) 0.5 ppm - - - 94.12 R Headache; nausea; CNS impair;
dizziness
Amitrole (61-82-5] (1983) 0.2 mglm? - A3 84.08 Thyroid eff -
ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis

Armia [7664-41-7) (1970) 25 ppm 35 ppm — 17.03 Eye dam; URT irr

Ammonium chloride, fume [12125-02-9] (1970) 10 mg/m3 20 mg/m3 - 53.50 Eye & URT irr

Ammonium perfluorooctanoate [3825-26-1_] (1992) 0.01 mg/m3 - Skin; A3 431.00 Liver dam

Ammonium sulfamate [7773-06-0] (1956) 10 mg/m3 — - 114.13 —

tert-Amyl methyl ether [994-05-8] (1999) 20 ppm = T = 102.20 CNS impair embryoetal dam
Aniine [62-63-3] (1976) 2ppm - Skin; A3; BEI 93.12 MeHb-emia

0-Anisidine [90-04-0) (1979) 0.5 mg/m3 — Skin; A3; BEly 123.15 MeHb-emia

p-Anisidine [104-94-9] (1979) 0.5 mg/m3 = Skin; Ad; BEl,, 1 23—.1 5 MeHb-emia

Antimony [7440-36-0] and compounds, as Sb (1979) 0.5 mg/im3 — - 121.75 Skin & URT ir

Ani_iTny hydride [7803-52-3] (1990) - 0.1 ppm - T = 1 24.78— Hemolysis; kidney dam; LRT i

1 Antimony trioxide [1309-64—4],_produclion (1977) —(L — A2 291.50 Lung cancer; pneumoconiosis
'.A.‘NTU [86-88-4) (1990) - 0.3 mg/m3 - ] Ad; Skin 202.27 Thyroid eff, nausea

:::2:[4;442:; 81]2] - o ;)S‘c;.: Ap;;enadlx F: Minimal Oxygen Content (O} 39.95 Asphyxia o

inorganic compounds, as As (1990) o a AliBE] \7/:;23 Lung cancer
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Arsine [7784-42-1] (2006) 0.005 ppm — e 77.95 PNS & vascular system impair;
kidney & liver impair
Asbestos [1332-21-4), all forms (1994) 0.1flcc (B) — A = Pneumoconiosis; lung cancer;
mesothelioma
Asphalt (Bitumen) fumes [8052-42-4], 0.5 mg/m3 () - A4, BElp — URT & eye irr
as benzene-soluble aerosol (1999)
Atrazine {1912-24-9] (and related 2 mg/m3 (1) - A3 215,69 Hematologic, repro, &
symmelrical triazines) (2013) developmental eff
Azinphos-methyl [86-50-0] (1999) 0.2 mgim3 (IFV) — Skin; DSEN; A4; BElg  317.34 Cholinesterase inhib
Barium [7440-39-3] and soluble compounds, 0.5 mg/im?3 - Ad 137.30 Eye, skin, & Gl im; muscular stimulation
as Ba (1990) -
Barium sulfate [7727-43-7] (2013) 5 mg/m3 (L.E) — - 23343 Pneumoconiosis
* Bendiocarb r22781-23-3] (2017) 0.1 Etg.’nﬁ (Evy - Skin; Ad; BElc 223.20 Cholinesterase inhib
Benomy! [17804-35-2] (2007) 1 mg/m3() — DSEN; A3 290.32 URT ir; male repro,
testicular, & embryoffetal dam
Benz[ajanthracene [56-55-3] (1990) —(L) - A2; BElp 228.30 Skin cancer -
Benzene [71-43-2] (1996) 0.5 ppm 2.5ppm Skin; A1; BEI 78.11 Leukemia B
ADOPTED VALUES
Substance [CAS No.] (Documentation date} TWA STEL Notations MW TLV® Basis
Benzidine [92-87-5] (1979) —(D — Skin; A1 184.23 Bladder cancer
Benzo[b]fluoranthene [205-99-2] (1990) — (L) - A2; BElp 252.30 Cancer
Benzo[a]pyrene [50-32-8] (1990) —(0 — A2, BEIp 252.30 Cancer
Benzotrichloride [98-07-7) (1994) - C0.1ppm Skin; A2 195.50 Eye, skin, & URT i
Benzoyl chloride [98-88-4] (1992) — C0.5ppm Ad 140.57 URT & eye irr
Benzoy! peroxide [94-36-0] (1990) 5 mg/m3 — Ad 24222 URT & skin irr
Benzyl acetate [140-11-4] (1990) 10 ppm — Ad 150.18 URT irr
Benzyl chloride [100-44-7] (1990) 1 ppm — A3 126.58 Eye, skin, & URT irr
Beryllium [7440-41-7] and compounds, as Be (2008)  0.00005 mg/m3 (1 - A1 9.01 Beryllium sens; chronic beryllium
Soluble compounds Skin; DSEN disease (berylliosis)
Soluble and insotuble compounds RSEN
Bipheny! [92-52-4] (1979) 0.2 ppm — - 154.20 Pulm func
Bismuth telluride [1304-82-1] (1970) 800.83 Lung dam
Undoped, as BiyTes 10 mg/m3 - Ad
Se-doped, as BiyTes 5 mg/m?3 - A4
Borate compounds, inorganic [1303-96-4; 1330-434; 2 mg/m3 (1 6 mg/m3 () A4 Varies URT irr

10043-35-3; 12179-04-3] (2004)

sanjeA pajdopy — ¥}
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TLVE-CS
ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Boron oxide [1303-86-2] (1985) 10 mg/m? — - 69.64 Eye & URT irr :
Boron tribromide [10294-33-4] (2015) — o _C_ 0.7 ppm - 250.57 Resp tract !rr; pneumonft?s
Boron trichloride [10294-34-5] (2015) — C0.7 ppm - 117.20 Resp tract !rr; pneumonflfs
Boron trifluoride [7637-07-2] (2015) 0.1 ppm C0.7ppm — - 67.82 Resp tract Trr; pneumon!tfs
%oron triﬂuoride ethers [109-63-7; 0.1 ppm C 0.7 ppm — Varies Resp tract irr; pneumonitis

353-42-4], as BF5 (2017) , -
Bromacil [314-40-9] (1976) 10 mg/m3 - A3 261.11 Thyroid eff .
é;mine [7726-95-6) (1991) 0.1 ppm 0.2 ppm — 159.81 URT & F_RT ir; IurTg dam
Bromine pentafluoride [7789-30-2] (1979) - 0.1 ppm - — - 174,92 Elye, skin, & URT irr ,
Bromoform [75-25-2] (2008) 0.5 ppm - A3 25273 Liver ‘dam;. URT .& eye irr .
18 — A3 122.99 CNS impair; peripheral neuropathy;
. S hematological eff; developmental &

repro toxicity (male & female)

1,3-Butadiene [106-99-0] (1994) 2 ppm — A2 54.09 Canc‘er .
Butane, isomers [75-28-5; 106-97-8] (2012) — 1000 ppm (EX) - i 58.12 CNS |mpa|rl -
n Butanol [71 -36-3] (1998) 20 ppm —_ — 7_4£ o Eye & URT irr

11111111
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
sec-Butanol [78-92-2] (2001) 100 ppm - — 74.12 URT irr; CNS impair
tert-Butanol [75-65-0] (1992) 100 ppm — Ad 74, 1 2 CNS impair -
Butenes, all isomers [106-98-9; 107-01-7; 250 ppm - - 56.11 Body weight eff

590-18-1; 624-64-6; 25167-67-3]

Isobutene [115-11-7] (2007) 250 ppm - A - URT irr; body weight eff
2-Butoxyethanol [111-76-2] (1996) - 20 ppm - A3; BEI 118.17 Eye & URT irr -
Q-Butoxyethyl acetate [112-07-2] (2000) 20 ppm — A3 160.20 Hemolysis
ay‘llacelates, all isomers [105-46-4; 110-19-0; 50 ppm 150 ppm - 116.16 Eye & URT irr

123-86-4; 540-88-5] (2015)
n-Butyl acrylate [141-32-2] (1996) 2 ppm — DSEN; A4 128.17 Irr
n-Butylamine [109-73-9] (1985) — C5ppm Skin 73.14 Headache; URT & eye irr
Bulylated hydroxytolusne [128-37-0] (2001) 2 mg/m3 (IEV) - Ad 220.34 URT irr o
tert-Butyl chromate, as Cr0O, [1189-85-1] (1960) — C 0.1 mg/m?3 Skin 230.22 LRT & skin irr
n-Butyl glycidyl ether [2426-08-6) (2002) 3 ppm - Skin; DSEN 130.21 Reproduction; sens
* tert-Buty! hydroperoxide [75-91-2) (2017) 0.1 ppm - Skin 90.12 Eye & URT irr; mutagenic & repro eff
n-Butyllactate [138-22-7] (1973) 5 ppm = —r 146.19 Headache; URT ir -

SO@AL
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TLVE-CS
ADOPTED VALUES =
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis 12
n-Butyl mercaptan [109-79-5] (1968) 0.5 ppm -— — 90.19 URT i %
o-sec-Butylphenol [89-72-5] (1977) 5ppm - S_k_in 150.23 - URT, e_ye, & ski|_1 irr_ B %
p-tert-Butyltoluene [98-51-1] (1990) 1 ppm — — 148.18 Eye & URT irr; nausea é
Cadmium [7440-43-9] and 0.01 mg/m3 — A2; BEI 11240 Kidney dam
compounds, as Cd (1990) 0.002 mg/m3 (R) - A2; BEI Varies
Cadusafos [95465-99-9] (2016) 0.001 mg/m3 (FV) — Skin; A4 27040 Cholinesterase inhib
Calcium cyanamide [156-62-7] (1973) 0.5 mg/m3 - Ad 80.11 Eye & URT rr
Calcium hydroxide [1305-62-0] (1979) 5 mg/m3 — — 7410 Eye, URT, & skin irr
Calcium oxide [1305-78-8] (1990) o 2mg/m3 - i 56.08 URT irr
Calcium silicate, naturally occurring as 1 mg/m3 (L E) - — A — Pneumonconiosis; pulm func
Wollastonite [13983-17-0] (2015)
Calcium sulfate [7778-18-9; 10034-76-1; 10 mg/m3 (@) — — 136.14 Nasal symptoms
10101-41-4; 13397-24-5] (2005)
Camphor, synthetic [76-22-2] (1990) 2 ppm 3ppm Ad 152.23 Eye & URT irr; anosmia
Caprolactam [105-60-2] (1997) 5 mg/m3 (FV) - A5 113.16 URT irr
ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Captafol [2425-06-1] (2016) 0.1 mg/m3 (EV) — Skin; DSEN; RSEN;  349.10 Liver & kidney dam; dermal sens
A3
Captan [133-06-2] (1999) © 5mgmd0) - DSEN;A3 300.60 Skin i
Carbaryl [63-25-2] (2007) 0.5 mgims3 (FV) = Skin; Ad; BEl 20120 Cholinesterase inhib; male
repro & embryo dam
Carbofuran [1563-66-2] (2001) T 0 mgm3(EY) = Ad; B, 2130 Cholinesterase inhib
Carbon black [1333-864] (2010) Imgmd®)  — A3 _ Bronchitis T
Carbon dioxide [124-38-9] (1983) 5000 ppm 30,000 ppm - 44.01 Asphyxia
Carbon disuifide [75-15-0 ] (2005) 1 ppm — Skin; A4; BEI 7614 PNS impair
Carbon monoxide [630-08-0] (1989) Bppm - BEl 2801 COHb-ermia
Carbon tetrabromide [558-13-4] (1972) 0.1 ppm 0.3 ppm — 331.66 Liver dam; eye, URT, & skin i
Carbon tetrachioride [56-23-5] (1990) 5 ppm 10 ppm Skin; A2 153.84 Liver dam g
Carbonyl fluoride {353-50-4] (1990) 2 ppm _5 ppm - 66.01 LRT irr; bone dam E’_
Carbonyl sulfide [463-58-1] (2011) Spom — - 6008 CNS impair |
* Carfentrazone-ethyl [128639-02-1] (2017) 1 mg/m3 () — Ad T 41220 Liver dam; porphyrin eff é
Catechol 20-80-9] (1985) 5ppm — kA3 110.11 Eye & URT irr; dermatitis ('_o‘
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ADOPTED VALUES _
Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Cellulose [9004-34-6] (1985) 10 mg/m3 — - NA URT irr
Cesium hydroxide [21351-79-1] (1990) 2 mgim3 — - - 149.92 URT, skin, & eye irr
1 Chlordane [57-74-9] (1985) (0.5 mg/m3) — Skin; A3 409.80 Liver dam
Chlorinated camphene [8001-35-2] (1990) 0.5 mg/m3 1 mg/m?3 Skin; A3 414,00 CNS conwvul; liver dam
o-Chlorinated dipheny! oxide [31242-93-0] (1979) (0.5 mg/m?3) - — 377.00 Chloracne; liver dam
* Chlorine [7782-50-5] (2017) 0.1 ppm 0.4 ppm Ad 7091 Resp lract irr;_ainNay hyper-reactivily;

pulm edema

* Chlorine dioxide [10049-04-4) (2017) — C0.1ppm - — - 67.46 - Resp tract irr; pulm edema -
Chlorine trifiuoride [7790-91-2] (1979) — C 0.1 ppm - 92.46 Eye & URT irr; lung dam
Chloroacetaldehyde [107-20-0] (1930) — C1ppm - 78,50 URT & eye irr -
Chloroacetone [78-95-5] (1986) — C1ppm skn 92.53 Eye & URT irr
2-Chioroacetophenone [532-27-4] (1990) 0.05 ppm - Ad 15459 Eye, URT, & skin i
Chioroacetyl chloride [79-04-9] (1988) 0.05 ppm 0.15 ppm Skin 112,95 Wt
Chlorobenzene [108-90-7) (1988) 10 ppm - A3; BEI 112_.56 Liver dam
1 o-Chlorobenzylidene malononitrile [2698-41-1] — (C 0.05 ppm) Skin; A4 188.62 URT irr; skin sens N

(1990)

1111141040
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Chlorobromomethane [74-97-5] (2008) 200 ppm — — 129.39 CNS impair; |ive_r dim
Chlorodifluoromethane [75-45-6] (1990) - 1000 ppm — Ad 86.47 CNS impair; asphyxia; card sens
Chlorodiphenyl {42% chiorine) [53469-21-9] (1979) 1 mgfm3 — Skin 266.50 Liver dam; eye irr; chloracne
Chlorodiphenyl (54% chlorine) [11097-69-1] (1990) 0.5 mg/m3 — Skin; A3 32840 URT irr; liver dam; chloracne
Chloroform [67-66-3] (1990) 10 ppm — A3 119.38 Liver & embryoffetal dam;

CNS impair
bis(Chloromethyl) ether [542-88-1] (1979) 0.001 ppm - Al 114.96 Lung cancer =
Chloromethy! methyl elher [107-30-2) (1979) — (L — A2 80.50 Lung cancer
1-Chloro-1-nitropropane [600-25-9] (2016) 2ppm — - — 12354 Eye & URT irr; pum edema
Chloropentafluoroethane [76-15-3] (1978) 1000 ppm — - 154.47 - Card sens
Chloropicrin [76-06-2] (1990) 0.1 ppm - Ad 164.39 Eye irr; pulm edema
B-Chloroprene [126-99-8] (2016) 1ppm — Skin; A2 88.54 - Lu_ng_ cancer; URT & eye irr
1-Chloro-2-propanol [127-00-4] and 1ppm - Skin; A4 94,54 Liver dam

2-Chloro-1-propanol [78-89-7] {1999)

2-Chloropropionic acid [598-78-7] (1988) 0.1 ppm — Skin 108.53 Male repro da_m— -
o-Chlorostyrene [2039-87-4] (1972) 50 ppm 75 ppm — 138.60 CNS impair; peripheral neuropathy
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
o-Chiorotoluene [95-49-8] (1971) 50 ppm — — 126.59 URT, eye, & skin irr
Chlorpyrifos [2921-88-2] (2000} 0.1 mg/m3 (FV) — Skin; Ad; BElg 350.57 Cholinesterase inhib
* Chromium, [7440-47-3] and inorganic compounds
(2017)
Metallic chromium, as Cr{0) 0.5 mg/m3 () — — Varies Resp tract i
Trivalent chromium compounds, as Cr(lf) 0.003 mg/m3 (0 — Ad Varies Resp tract irr; asthma
Water-soluble compounds DSEN; RSEN
Hexavalent chromium compounds, as Cr(VI) 0.0002 mg/m3 () 0.0005 mg/m?3 (@ Al Varies Lung & sinonasal cancer; resp tract irr;
Water-soluble compounds Skin; DSEN; RSEN asthma
Chromyl chioride [14977-61-8], as Cr(V1) 0.0001 ppm {IFV) 0.00025 ppm (IFV)  Skin; DSEN; RSEN;  Varies Lung & sinonasal cancer; resp tract irr;
Al asthma
Chromite ore processing See Hexavalent and Trivalent Chromium compounds
Chrysene [218-01-9] (1990) - - A3, BElp 228.30 Cancer
Citral [5392-40-5] (2009) 5 ppm (IFV) - Skin; DSEN; A4 152.24 Body weight eff; URT irr; eye dam
Clopidol [2071-90-6] (2012) 3 mgfm3 IFV) — N A ' 192.06 Mutagenic eff
Coal dust (1995) -
Anthracite [8029-10-5] 0.4 mg/m3 (R) — A — Lung dam; pulm fibrosis
0.9 mg/m3 (R) - Ad - Lung dam; pulm fibrosis

Bituminous or Lignite [308062-82-0]

Senjen paldopy — 2¢

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Coal tar pitch volatiles [65996-93-2), 0.2 mg/m?3 — A1;BElp — Cancer

as benzene soluble aerosol (1984)
1 Cobalt [7440-48-4] and inorganic (0.02 mg/m3) — (A3; BEI

I ] 58.93 Asthma; ] i

compounds, as Co (1993) ) Varies e [ R el
Cobalt carbonyl {10210-66-1), as Co (1980) 0.1 mg/m3 - s 34194 Pulm edema; spleen dam
Cobalt hydrocarbonyl [16842-03-8), as Co (1980) 0.1 mg/m3 — - 171.98 Pulm edema'mg_cﬁm__
Copper [7440-50-8] (1990) Gl ‘

i 02 giné 3 B 63.55 Ir; GI; metal fume fever

Dusts and mists, as Cu 1 mg/m3 — -
Cotton dust, raw, untreated (2009) 0.1 mg/m3(T) — Ad — B@osis bronchilis; pulm func
Coumaphos [56-72-4] (2005) 0.05 mg/m3 (FV) — Skin; Ad; BEls 362.80 Cholinesterase inhib
Cresol, all isomers [95-48-7; 106-44-5; 20 mg/m3 (IFV) — Skin; A4 i

108-39<4; 1319-77-3] (2009} " o il
Crotonaldehyde [4170-30-3] (1995) — C0.3ppm Skin; A3 70.09 Eye & URT irr
Crufomate [299-86-5] (1971) 5 mg/m3 — A4; BEI; 2911 Cholinesterase inhib
T Cumene [98-82-8] (1997) (50 ppm) - - 120.19 (Eye, skin, & URT irr; CNS impair)
Cyanamide [420-04-2] (1974) 2 mg/m3 - — 42.04 Skin & eye irr

SO ;:'51'1"\-] L
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ADOPTED VALUES

Substance [CAS No.] {Documentation date) TWA STEL Notations MW TLV® Basis
* Cyanoacrylates, Ethyl [7085-85-0] and 0.2 ppm 1ppm DSEN; RSEN 1254 (Ethyl)  Eye & URT irr; asthma

Methyl [137-05-3] (2017) 112.11 (Methyl) B
Cyanogen [460-19-5] (2015) — C5ppm — 52.04 Eye & URT irr
Cyanogen bromide [506-68-3] (2014) — C0.3ppm — 105.92 Eye & ie_sp tract irr, pulm edema
Cyanogen chloride [506-77-4] (2013) - C0.3ppm - 61.48 Pulm edema; eye, skin, & URT irr
Cyclohexane [110-82-7] (1964) 100 ppm - — B 84.16 CNS impair 5
Cyclohexanol [108-93-0] (1979) 50 ppm — Skin 100.16 Eye irr; CNS impair
Cyclohexanone [108-94-1] (1990) 20 ppm 50 ppm B Skin; A3 98.14 Eye & URT i -
Cyclohexene [110-83-8] (1964) o 300 ppm — — 82.14 URT & eyeir o
Cyclohexylamine [108-91-8] (1990) 10 ppm - A4_ 99.17 URT & eye irr
Cyclonite [121-82-4] (1554) 0.5 mg/m3 — Skin; A4 22226 Liver dam
1 (Cyclopentadiene [542-92-7] (1963)) - (75 ppm) (—=) =) (66.10) (URT & eyeiirr)
Cyclopentane [287-92-3] (1978) 600 ppm - - - 70.13 - URT, eye, & skin irr; CNS impair
Cyhexatin [13121-70-5] (1990) 5 mgfm3 A4 _385.16 URT irr; body weight eff, kidney dam
2,4-D [94-75-7] (2016) 10 mg/m3 - A 221.04 Th!roid eff; kidney tubular dam

senie pajdopy — ¢

ADOPTED VALUES

Substance {CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
DDT [50-29-3] (1979) 1 mg/m3 - A3 354.50 Liver dam
be_c;borane [1770241-9] (1979) 0.05 ppm 0.15 ppm Skin 122.31 CNS convul; cognitive decrement
Demeton [8065-48-3] (1998) (ﬁ?ﬂg/m3 aEv) — Skin; BElg 258.34 Cholinesterase inhib
Demeton-S-methy! [919-86-8] (1996) 005mgm3aFy) Skin; DSEN; Ad; BEl; 230,30 Cholinesterase inhib
Diacetone alcohol [123-42-2] (1979) 50 ppm - - 116.16 URT & eye irr
Diacetyl [431-03-8] (2011} 0.01ppm R 0.02 ppm A_4 86.10 Lung dam {Bronchiolitis obliterans-

like iliness)
Diazinon (333-41-5] (2000) 0.01 mg/m3 (FV) — Skin; Ad; BEI; 304.36 Cholinesterase inhib
[-)i_azomethane [334-88-3] (1970) 0.2 ppm i A2 42,04 URT & eye irr
Diborane [19287-45-7] (1990) 0.1 ppm - — 27.69 URT irr; headache
2-N-Dibutylaminoethanal [102-81-8] (1980} 05ppm - Skin; BElg 173.29 Eye & URT i
Dibutyl phenyl phosphate [2528-36-1) (1987) 0.3ppm - Skin; BEl¢ 286.26 Cholinesterase inhib; URT i
Dibutyl phosphate [107-66-4] (2008) 5 mg/m3 {FV) — Skin 210.21 Bladder, eye, & URT irr
Dibutyl phthalate [84-74-2] (1990) 5 mg/m3 - — 278.34 Testicutar dam; eye & URT irr
Dichloroacetic acid [79-43-6] (2002) 0.5ppm - Skin; A3 128.95 URT & eye irr; teslicular dam
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ADOPTED VALUES N
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis 31._"
Dichloroacetylene [7572-29-4] {1992) -— C0.1ppm A3 94,93 Nausea; PNS impair 10%
o-Dichlorobenzene [95-50-1] (1990) 25 ppm 50 ppm Ad 1@ - URT & eye irr; liver dam %
p-Dichlorobenzene [106-46-7] (1990) 10 ppm — A3 147.01 Eye irr; kidney dam 5
3,3-Dichlorobenzidine [91-94-1] (1990) — (0 - Skin; A3 25313 Bladder cancer, eye irr
1.4-Dichloro-2-butene [764-41-0] (1990) 0005ppm  — Skin; A2 124.99 URT & eye i
Dichlorodiflucromethane [75-71-8] (1979) 1000 ppm — Ad 120.91 Card sens
1,3-Dichloro-5,5-dimethylhydantoin [118-52-5] (1979) 0.2 mg/m3 0.4 mg/m3 — 197.03 URT irr
1,1-Dichloroethane [75-34-3] (1990) 100 ppm I Ad 98.97 URT & eye irr, liver & kidney dam
1,2-Dichloroethylene, all isomers 200 ppm — - 96.95 CNS impair; eye irr

[156-59-2; 156-60-5; 540-59-0] (1990)

Dichloroethyl ether [111-44-4] (1985) 5ppm 10 ppm Skin; A4 143.02 URT & eye ir; nausea
Dichlorofluoromethane 75-43-4] (1977) 10 ppm — -— 102.92 ~ Liverdam
Dichloromelhze [75-09-2] (1997) 50 pme - A3;TBEI 84.93 COHb-emia; CNS impair
1,1-Dichloro-1-nitrosthane [594-72-9] (1978) 2 ppm - == — 143,96 URT irr
1,3-Dichloropropene [542-75-6) (2003) 1ppm - Skin; A3 110.98 Kidney En

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis

2,2-Dichloropropionic acid [75-99-0] (1997) 5 mg/m3 (1) — A4 143.00 Eye & URT irr

Dichlorotetrafluoroethane [76-14-2] (1979) 1000 ppm - Ad 170.93 Pulm func

Dichlorvos [62-73-7) (1998) o 0.1 mgim3 (IFV) - Skin; DSEN; Ad; BEI; 220.98 Cholinesterase inhib

Dicrotophos [141-66-2] (1998) 0.05 mg/m3 (IFV) — Skin; A4; BEI; 237.21 Cholinesterase inhib

1 (Dicyclopentadiene [77-73-6] (1973)) {5 ppm) (—) — 132.21 (URT,L_R'IT, &eyeim)

Dicyclopentadienyl iron, as Fe [102-54-5] (1990) 10 mg/m3 — — 186.03 Liver dam

Dieldrin [60-57-1] (2009) 0.1 mg/m3 (IFV) — Skin; A3 380.93 Liver dam; repro eff, CNS impair

Diess! fuel [68334-30-5; 68476-30-2; 68476-31-3; 100 mg/ms3 (IFV) —_ Skin; A3 Varies Dermatitis

68476-34-6], as total
hydrocarbons (2007)

Diethanolamine [111-42-2] (2008) 1 mg/m3 (IFV) - Skin; A3 105.14 Liver & kidney dam

Diethylamine [109-89-7] (2012) 5 ppm 15 ppm Skin; A4 7314 URT, eye, & skin irr §-

2-Diethylaminoethanol [100-37-8] (1991) 2 ppm — Skin 117.19 URT irr; CNS convul %

Diethylene glycol monobutyl ether [112-34-5] (2012) 10 ppm (IFV) — — 162.23 Hematologic, liver & kidney eff 5

Diethylenetriamine [111-40-0] (1985) 1ppm — Skin 103.17 URT & eye i §

Di(2-ethylhexyl)phthalate [117-81-7] (1996) 5 mg/m3 = A3 390.54 LRT irr |
N
~J




ADOPTED VALUES Ny
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis )L
N,N-Diethylhydroxylamine [3710-84-7] (2012) 2ppm - — 89.14 URT i 1:8:-
Diethyl kelone [96-22-0] (1995) 200 ppm 300 ppm - 86.13 URTim CNSimpair %
Diethyl phthalate (84-66-2] (1996) "5 mgim? R - Ad 22223 URT i o =
biﬂuorodibromomethane [75-61-6] (1962) 100 ppm — - 209.83 URT irr; CNS impair; liver dam i
Diglycidyl ether [2238-07-5] (2006) 0.01 ppm = Ad 130.14 Eye & skin irr; male repro dam
Diisobuty! ketone [108-83-8] (1979) 25ppm = — T 223 URT&epeln
Diisopropylamine [108-18-9] (1979) ~ Sppm — Skin 101.19 URTimeyedam
+ Dimethylacetamide [127-19-5} (2017) 10 ppm - Skin; A3; BEI g7.12 Liver, embryo & fetal dam; repro,

renal & teratogenic eff
Dimethylamine [12440-3] (2013) 5 ppm 15ppm - DSEN;M 45.08 URT & Glir o
bis(2-Dimethylaminoethyl) ether " 005ppm  0A5ppm Skin 16026 URT, eye, & skin i _
[3033-62-3) (1997)

Dimethyleniine [121-69-71(1990)  5ppm T fopm  SKin;A4BEly 121.18 MeHb-emia -
Dimethyl carbamoyi chioride [79-44-7] (2017) 0005ppm - Skin; A2 10754 Nasal cancer, URTim
Dimethyl disulfide [62432-0] (2006) o 0.5 ppm - Skin 94.20 URT iir; CNS impair
Dimethylethoxysiiane [14857-34-2] (1991) 0.5 ppm 15ppm — 10420 URT B eyeim headache

ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL

Notatlons TLV® Basis
* Dimethylformamide [68-12-2] (2017) 5ppm Skin; A3; BE!

Liver dam; eye & URT i

1,1-Dimethylhydrazine [57-14-7] (1993) 0.01 ppm Skin; A3
Dimethyl phthalate [131-11-3] (2005) 5 mg/m3 - Eye & URT irr
Dimethyl sulfate [77-78-1] (1985) 0.1 ppm Skin; A3
Dimethyl sulfide [75-18-3] (2001) 10 ppm

URT im; nasal cancer

Eye & skin irr
i:_Dinitrobenzene, allisomers (0.15 ppm) ;( ; —
[99-65-0; 100-254; 528-29-0; 25154-54-5] B

{1979)
1 Dinitro-o-cresol [534-52-1] (1979) (0.2 mg/m3) Skin
3,5-Dinitro-o-to|ua_midf [148-91-6] (2006) 1 mg/m3 A4
I_J_init_rotfluene_[zs_i’;z 1 -14-6) ﬂ 993) MQ/W Skin; A3; BEly
1,4-Dioxane [123-91-1] (1996) 20 ppm Skin; A3
Dioxathion [78-34-2] (2001) 0.1 mg/m3 (FV) Skin; A4; BEIq
1,3-Dioxolane [646-06-0] (1997) 20 ppm — Hematologic eff
Diphenylamine [122-39-4] (1990) 10 mg/m3 Ad

Dipropy! ketone [123-19-3] (1978) 50 ppm

MeHb-emia; eye dam

Basal metabalism

Liver dam

Card impair; repro eff

Liver dam

Cholinesterase inhib

Liver & kidney dam; hematologic eff
- URT i
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ADOPTED VALUES
Substance [CAS No.} (Documentation date) TWA STEL Notations MW TLV® Basis
Diquat [85-00-7; 2764-72-9; 6385-62-2), as the cation 0.5 mg/m3 () — Skin; Ad Varies LRT irr; cataract
{1990) 0.1 mg/m? ®) — Skin; A4 LRT irr; cataract
Disulfiram [97-77-8] (1979) 2 mg/m3 — Ad 296.54 Vasodilation; nausea
Disuifoton [298-04-4] {2000) 0.05 mg/m3 (EV) — Skin; Ad; BElc 274.38 Cholinesterase inhib
Diuron [330-54-1] (1974) 10 mg/m3 — A4 233.10 URTirr
Divinylbenzene [1321-74-0] (1990) 10 ppm — — 130.19 URT irr
Dodecyl mercaptan [112-55-0] (2001) 0.1 ppm — DSEN 202.40 URTirr
Endosulfan [115-29-7] (2008) 0.1 mg/m3 (IFV) — Skin; Ad 406.95 LRT ir; liver & kidney dam
Endrin [72-20-8] (1979) 0.1 mg/m3 — Skin; A4 380.93 Liver dam; CNS impair; headache
Enflurane [13838-16-9] (1979) 75 ppm — Ad 184.50 CNS impair; card impair
Epichlorahydrin [106-89-8] (1994) 0.5 ppm — ' Skin; A3 9253 URT irr, male repro
1 EPN [2104-64-5] (2000) (0.1 mg/m3 (M) — Skin; Ad; BEIg 323.31 Cholinesterase inhib
Ethane [74-84-0) See Appendix F: Minimal Oxygen Content (D, EX) 30.07 Asphyxia
Ethanol [64-17-5] (2008) — 1000 ppm A3 46.07 URT i
Ethanolamine [141-43-5] (1985) 3 ppm 6 ppm — 61.08 Eye & skin i -
Ethion [563-1 2—2]'(2000) 0.05 mg/m3 (V) o Skin; Ad; BEIq 384.48 Chollnesterase inhib
3 o 1
ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
2-Ethoxyethanol [110-80-5] (1981) 5 ppm — Skin; BEI 90.12 Male repro & embryo/fetal dam
2-Ethoxyethyl acetate [111-15-9] (1981) 5ppm - - Skin; BEI 132.16 Male repro dam
Ethyl acetale [14178.6](1979) 400 ppm - T = 88.10 URT & eye T
Ethyl acrylate [140-88-5] {1986) 5ppm 15 pp-m A - 100.11 URT, eye, & Glirr, CNS irerair;
skin sens
Ethylamine [75-04-7] (2012) R 5 ppm 15 ppm o Skin 45.08 URT irr
Ethyl amyl ketone [541-85-5] (2006) 10 ppm - — 128.21 Neurotoxicity
Ethylbenzene [100-414] (2010) 20 ppm = A3; BEI 106.16 URT irr kidney dam (nephropathy);
cochlear impair
Ethyl bromide [74-96-4] (1990) 5ppm — Skin; A3 108.98 Liver dam; CNS impair
Ethyl tert-butyl ether [637-92-3] (2012) 25 ppm — A a 102.18 URT & LRT irr; CNS impair
Ethyl butyl ketone [106-35-4] (1995) 50 ppm 75 ppm — 11419 CNS impair; eye & skin irr
Ethyl chloride [75-00-3] (1992) 100 ppm — Skin; A3 64.52 Liver dam
Ethylene [74-85-1] (2001) 200 ppm = A4 28.05 Asphyxia
Ethylene chlorohydrin [1?1—07—3] {1985) - C1ppm Skin; A4 80.52 CNS impair; liver & kidney dam
Ethylenediamine [107-15-3] (1990) 10 ppm B Skin; A4 60.10 -

SO-aN1L
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Ethylene dibromide [106-93-4] (1980) — — Skin; A3 187.88 -
Ethylene dichloride [107-06-2] (1977) 10 ppm — A 98.96 Liver dam; nausea
Ethylene glycol [107-21-1] (2016) 25 ppm (V) 50 ppm (V) Ad 62,07 URT irr

10 mg/m3 (4, H)
Ethylene glycol dinitrate [628-96-6] (1980) 0,05 ppm - Skin 152.06 Vasodilation; headache
Ethylene oxide [75-21-8] (1990)  ipm = A2 44,05 Cancer; CNS impair
Ethyleneimine [151-56-4] (2008) 0.05 ppm 0.1 ppm Skin; A3 43.08 URT ir; liver & kidney dam
Ethyt ether [60-29-7] (1966) 400 ppm 500 ppm - 74.12 CNS impair; URT irr
Ethyl formate [109-94-4] (2011) ~- 100 ppm Ad 74.08 URT i
2-Ethylhexanoic acid [149-57-5) (2006) 5 mgim3 (IFV) — - 144.24 Teratogenic eff
Ethylidene norbornene [16219-75-3] (2013) 2 ppm 4 ppm — 120.19 URT & eyeiirr
Ethyl isocyanate [109-90-0] (2013) 0.02 ppm 0.06 ppm Skin; DSEN 71.10 URT & eye i
Ethyl mercaptan [75-08-1] (2003) o 0_5 ppm — - 62.13 URT irr; CNS impair
N-Ethylmorpholine [100-74-3] (1985} 5ppm — Skin 115.18 URT irr; eye dam
Ethyl silicate [78-104] (1979) 10 ppm = = 208.30 URT & eye irr kidney dam
Fenamiphos [22224-92-6] (2005) 0.0.5 mg/m3 (FV) — Skin; Ad; BEI 303.40 Cholinesterase inhib

sanje pejdopy — z¢

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Fensulfothion [115-90-2] (2004) 0.01 mg/m3 (FV) — Skin; Ad; BEI 308.35 Cholinesterase inhib
Fenthion [55-38-9] (2005) 005 mgm3 (FY)  — Skin; Ad; BEg 278.34 Cholinesterase inhib
Ferbam [14484-64-1] (2008} 5 mgim3 (1) — Ad 416.50 CNS impair; body weight eff;

spleen dam
Ferrovanadium dust [12604-58-9] (1990) 1 mg/m3 3 mg/m3 — — Eye, URT, & LRT irr
Flour dust (2001) 0.5 mgim3 (0 — RSEN — Asthma; URT irr; bronchitis
* Fludioxonil [131341:86-1 (2017) 1 mg/m3 () — A3 248.20 ﬂer & kidney dam
Fluorides, as F (1979) - 2.5 mg/m3 — Ad; BE! Va_riei Bone dam; fluorosis -
1 (Fluorine [7782-41-4] (1970)) {1 ppm) (2 ppm) — 38.00 (URT, eye, & skin i)
Folpet [133-07-3] (2016) 1 mgim3 — DSEN; A3 296.60 Liver dam; body weight eff
Fonofos [944-22-9] (2005) 0.1 mg/m3 (UFV) — Skin; Ad; BEIc 246.32 Cholinesterase inhib
Formaldehyde [50-00-0] (2016) 0.1 ppm 0.3 ppm DSEN; RSEN; A1 30.03 URT & eye im; URT cancer
Formamide [75-12-7] {1985) 10 ppm — Skin 45.04 Eye & skin irr, kidney & liver dam
Formic acid [64-18-6] (1965) 5 ppm 10 ppm - 46.02 URT, eye, & skin irr
Furfural [98-01-1] (2016) 0.2 ppm - Skin; A3; BEI 96.08 URT &eyeirr

SO-aNL
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Furfuryl alcohol [98-00-0] (2016) 0.2 ppm — Skin; A3 98.10 URT & eyeiirr
Gallium arsenide [1303-00-0] (2004) 0.0003 mg/m3 (R) — A3 144.64 LRTirr
Gasoline [66290-81-5] (1990) 300 ppm 500 ppm A3 Varies URT & eye irr; CNS impair
Germanium tetrahydride (7782-65-2] (1970) 0.2 ppm - — - 76.63 Hematologic eff
Glutaraldehyde [111-30-8], activated or unactivated (1998) — C0.05ppm DSEN; RSEN,; ;4_ 100.11 URT, skin, & eye irr; CNS impair o
Glycidol [556-52-5] (1993) 2 ppm — A3 74.08 URT, eye, & skin irr
Glyoxal [107-22-2] (1999) 0.1 mg/im3 (FV) — DSEN; A4 58.04 URT irr; larynx metaplasia
mdust {oat, wheat, barley) (1985) 4 mg/m3 — - NA Bronchitis; URT irr; pulm func
Graphite (all forms except graphite fibers) [7782-42-5] 2 mg/m3 (R) — — — Pneumoconiosis

(1988)
Hafnium [7440-58-6] and compounds, as Hf (1990) 0.5 mg/im3 - - 178.49 URT & eye i, liver dam
Halothane [151-67-7] (1979) 50 ppm — Ad 197.39 Liver dam; CNS impair; vasodilation
Hard metals containing Cobalt [7440-48-4] and 0.005 mg/m3 (T) — RSEN; A2 - Pneumonitis

Tungsten carbide [12070-12-1], as Co (2015)
Helium [7440-59-7] ~ See Appendix F: Minimal Oxygen Content (1) 4.00 Asphyxia o o
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Heptachlor {76-44-8] and 0.05 mg/m3 — Skin; A3 37332 Liver dam

Heptachtor epoxide [1024-57-3] (1990) 389.40
Heptane, isomers [108-08-7; 142-82-5; 565-50-3; 400 ppm 500 ppm = 100.20 CNS impair; URT i

589-34-4; 590-35-2; 591-76-4] (1979)
Hexachlorobenzene {118-74-1] (1994) 0.002 mgim? —  Skin A3 284.78 Porphyrin eff; skin dam; CNS impair
H_machli)robutadiene [87-68-3] (1979) o 0.02 ppm - Skin; A3 260.76 Kidney dam
Hexachlorocyclopeﬁdiene [77-47-4] (1990) 0.01 ppm — Ad _272.75 URT irr
Hexachloroethane [67-72-1] (1990) 1ppm - Skin;_AS_ 236.74 Liver & kidney dam
HexachloronaphlrEIene [1335-87-1] (1965) 02 mg/m3 = Skin 334.74 Liver dam; chloracne
Hexafluoroacetone [684-16-2] (1986) 0.1 ppm__ - Skin 166.02 Testicular & kidney dam
Hexafluoropropylene [116-154] (2009) 0.1 ppm = == 150:02 Kidney dam T
Hexahydrophthalic anhydride, all isomers T - C 0.005 mg/m3 (FY)  RSEN 16447 Sens

[85-42-7; 13149-00-3; 14166-21-3] (2002)
Hexamethylene diisocyanate [822-06-0] (1985) 0.005 ppm — ~BH 168.22 URT irr; resp sens
Hexamethyl phosphoramide [680-31-9] (1990) = = Skin; A3 179.20 URT cancer
n-Hexane [110-54-3] (1996) 50 ppm — Skin; BE| 86.18 CNS impair; peripheral

neuropathy; eye irr

SO-aNlL
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Hexane isomers, other than n-Hexane 500 ppm 1000 ppm — 86.17 CNS impair; URT & eye i
[75-83-2; 79-29-8; 96-14-0; 107-83-5] (1979)
1,6-Hexanediamine [124-09-4] (1990) 0.5 ppm —_ — 116.21 URT & skin i
1-Hexene [592-41-6] (1999) 50 ppm - - 84.16 CNS impair
sec-Hexyl acetate [108-84-9] (1963) 50 ppm — — 144.21 Eye & URT irr
Hexylene glycol [107-41-5] (2016) Bopm ™ 50ppm(V) — 118.18 Eye&URTiT
10 mg/m3 (L H)
Hydrazine [302-01-2] (1988) 0.01 ppm - Skin; A3 32.05 URT cancer
Hydrogen [1333-74-0] See Appendix F: Minimal Oxygen Content (D, EX) 1.01 Asphyxia
Hydrogenated terphenyls (nonirradiated) 0.5 ppm — — 241.00 Liver dam
[61788-32-7] (1990)
Hydrogen bromide [10035-10-6] (2001) - C2ppm - 80.92 URTim
Hydrogen chloride [7647-01-0] (2000)  — Coppm M 36.47 URTirr
Hydrogen cyanide and cyanide salts, as CN (1991) N URT irr; headache; nausea; thyroid eff
Hydrogen cyanide [74-90-8] - C4.7 ppm Skin 27.03
Cyanide salts [143-33-9; 151-50-8; 592-01-8] - C5mg/m3 Skin Varies
ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Hydrogen fluoride [7664-39-3), as F (2004) 0.5 ppm C2ppm Skin; BEI 20.01 URT, LRT, skin, & eye irr;
fluorosis
Hydrogen peroxide [7722-84-1] (1990) 1 ppm — Ts 34.02 Eye, URT, & skin irr
Hydrogen selenide [7783-07-5), as Se (1990} 0.05 ppm - — 80.98 URT & eyeﬂr; nausea
Hydrogen sulfide [7783-06-4] (2009) 1ppm 5ppm - 34.08 URT i;;_CNS impair
Hydroquinone [123-31-9] (2007) 1 mg/m3 - DSEN; A3 110.11 Eye irr; eye dam
2-Hydroxypropyl acrylate [999-61-1] (1997) 0.5 ppm — Skin; DSEN 130.14 Eye & URT irr
Indene [95-13-6] (2007) 5ppm - — 116.15 Liver dam
Indium [7440-74-6] and compounds, as In (1990) 0.1 mg/m3 - T = 114.82 Pulm edema; pneumonitis;
dental erosion; malaise
1 lodine and lodides (2007)
Iod!ne [7553-56-2] (0.01 ppm (IFV)) (0.1 ppm V) (A4) 253.80 (Hypothyroidism; URT irr)
lodides (0.01 ppm (IFV)) — (Ad) Varies (Hypothyroidism; URT irr)
1 lodoform [75-47-8] (1979) (0.6 ppm) — - 393.73 (CNS impair)
Iron oxide (Fe,05) [1309-37-1] (2005) 5 mg/m3 (R) - A4 159.70 Pneumoconiosis
Iron pentacarbonyl [13463-40-6], as Fe (1979) 0.1 ppm 0.2 ppm — 195.90 Pulm edema; CNS impair
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
lr_on salts, soluble, as Fe (1!390) 1 mg/m3 - - Varies URT & skin i
Isoamyl alcohol [123-51-3] (1990) - 1_ OO_ppm 125 ppm - N 88.15 Eye & URT i
Isobutanol [78-83-1] (1973) 50 ppm - - 74.12 Skin & eye im
1 Isobutyl ritrite [542-56-3] (2000) - C1ppm@FV) A3BE,, 103.12 Vasodilation; MeHb-emia
Isoootyl alcohol [26952-21-6] (1990) 50 ppm — Skin 130.23 URTir
Isophorone [78-59-1] (1992) — _C 5ppm A3 N 138.21 Eye & URT irr; CNS impair:
S——— malaise; fatigue
Isophorone diisoganate [4098-71-9] (1985) 0.005 ppm - - 222.30 Resp sens
2-Isopropoxyethanol [109-59-1] (1990) 25 ppm - Skin 104.15 Hematologic eff -
@pylamine [75-31-0] (1962) 5ppm 10 ppm — - 59.08 URT im; eye dam
N-Isopropylaniline [768-52-5] (1990) ] 2ppm - Skin; BEly 135.21 MeHb-emia -
Isopropyl ether [38-20-3] (1979) 250 ppm 310 ppm — 102.17 Eye & URT irr -
I_sopri)hpyl glycidyl ether [4016-14-2] (19791 - 50 ppm 75 ppm — 116.18 URT & eye irr; dermatitis
Kaolin [1332-58-7] (1990) . 2 m£m3 (E,R) il A — Pneumoconiosis I
Kerosene [8008-20-5; 64742-81-0]/Jet fuels, 200 mg/m3 (P) — Skin;m  Varies Skin & URT irr; CNS impair

as total hydrocarbon vapor (2003)

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Ketene [463-51-4] (1962) 0.5 ppm 1.5 ppm - 42,04 URT imr; pulm edema
Lead [7439-92-1] and 0.05 mg/m3 — A3; BEI w70 CNS & PNS impair;

inorganic compounds, as Pb (1991} Varies hematologic eff
* Lead chromate [7758-97-6], as Cr(VI) 0,0002 mg/m3 (1) 0.0005 mg/m3 () DSEN; RSEN; Af; 32322 Lung & sinonasal cancer; resp tract irr;

(2017) BEI asthma
Lindane [58-89-9] (1990) 0.5 mg/m3 - Skin; A3 290.85 Liver dam; CNS impair
Lithium hydride [7580-67-8] (2014) - C 0.05 mg/m3 @ — 7.95 Eye & resp fract i
L.P.G. (Liquefied petroleum gas) [68476-85-7] See Appendix F: Minimal Oxygen Content (D, EX) — Asphyxia
Magnesium oxide [1309-48-4] (2000) 10 mg/m3 (¥ - A4 40.32 URT; metal fume fever
Malathion [121-75-5] (2000) 1 mg/m3 (FV) - Skin; Ad; BElq 330.36 Cholinesterase inhib
Maleic anhydride [108-31-6] (2010) 0.01 mg/m3 (FV) — DSEN; RSEN; A4 98.06 Resp sens
Manganese [7439-96-5], elemental and 0.02 mg/m3 ®) - A4 54.94 CNS impair

inorganic compounds, as Mn (2012) 0.1 mgim3 ) Varies
Manganese cyclopentadienyl tricarbonyl 0.1 mg/m3 - Skin 204.10 Skin irr; CNS impair

[12079-65-1), as Mn (1992)
Mercury [7439-97-6], alkyl compounds, as Hg (1992)  0.01 mg/m3 0.03 mg/m3 Skin Varies CNS & PNS impair; kidney dam

SO—aNll
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ADOPTED VALUES ]
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis :L
Mercury [7439-97-6), all forms except alkyl, as Hg (1991) 200.59 g
Aryl compounds 0.1 mg/m3 — Skin Varies CNS impair; kidney dam (L
Elemental and inorganic forms 0.025 mg/m?3 - Skin; A4; BEI Varies CNS impair; kidney dam é
Mesityl oxide [141-79-7] (1992) 15 ppm 25 ppm — T 98.14 Eye & URT irr; CNS impai_r E
Methacrylic acid [79-41-4] (1992) 20 ppm — — 86.09 Skin & eye irr
* Methane [74-82-8] T See Appendix F: Minimal Oxygen Content (D, EX) 16.04 Asphyxié -
Methanol [67-56-1] (2008) 200 ppm 250 ppm Skin; BEI 32.04 Headache; eye dam; diz%ss;_nalFea
Methomy! [16752-77-5] (2013) 0.2 mg/m3(Fv) — Skin; Ad; BEl¢ 162.20 Cholinesterase inhib; male repro
dam; hematologic eff
Methoxychlor [72-43-5] (1992) 10 mg/m3 — Ad - 345.65 Liver dam; CWS impair
2-Methoxyethanol [109-86-4] (ZOOT 0.1 ppm - Skin; BE! 76.09 Hematologic & repro eff
2-Methoxyethy! acetate [110-49-6] (2005) 0.1 ppm — Skin; BEI 118.13 Hematolo@:—& repro eff
(2-Methoxymethylethoxy)propanol 100 ppm 150 ppm Skin 148.20 Eye & URT irr; CNS impair o
[34590-94-8] (1979)
4-Methoxyphenol [150-76-5] (1992) 5 mgim? - - 12415 Eye ir; skin dam
1-Methoxy-2-propanol [1 07—98-2] (2012) 50 ppm 100 ppm Ad - 90.12 Eye & URT irr

ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Methyl acetate [79-20-9] (2012) 200 ppm 250 ppm — 74.08 Headache; dizziness; nausea; eye
dam (degeneration of ganglion cells
in the retina)
Methylacetylene [74-99-7] (1956) 1000 ppm (EX) - — 40.07 CNS impair
Methylacetylene-propadiene mixture 1000 ppm (EX) 1250 ppm (EX) — 40.07 CNS impair
[69355-75-8] (1964)
Methyl acrylate [96-33-3] (1997) 2ppm — Skin; DSEN; A4 86.09 Eye, skin, & URT irr; eye dam
Methylacrylonitrile [126-98-7] (2010) 1ppm - Skin; Ad 67.09 CNS impair; eye & skin irr
Methylal [109-87-5] (1970) 1000 ppm — — 76.10 Eye imm; CNS impair
Methylamine [74-89-5] (2012) 5ppm 15 ppm — 31.06 Eye, skin, & URT irr
Methyl n-amyl ketone [110-43-0] (1978) 50 ppm - — 114.18 Eye & skin im
N-Methyla'niline [100-61-8] (1992) 05 ppm — Skin; BEly 107.15 MeHb-emia; CNS impair »
Methyl bromide [74-83-9] (1994) 1 ppm — Skin; Ad 94.95 URT & skin irr -.%
Methyl tert-butyl ether [1634-04-4] (1999) 50 ppm — A3 88.17 URT irr; kidney dam =
- 5 oy
Methyl n-butyl ketone [591-78-6] (1995) 5 ppm 10 ppm Skin; BEI 100.16 Peripheral neuropathy; testicular dam =
Methy! chloride [74-87-3] (1992) 50 ppm 100 ppm Skin; A4 50.49 CNS impair; liver, kidney, & |
testicular dam; teratogenic eff &

SOl




ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Methy! chloroform [71-55-6] (1992) 350 ppm 450 ppm A4, BEI 133.42 CNS impair; liver dam
Methylcyclohexane [108-87-2] (1962) 400 ppm - 98.19 URT ir; CNS impair; liver & kidney
dam
Methylcyclohexanol [25639-42-3] (2005) 50 ppm = 114.19 URT & eye i
o-Methyicyclohexanone [583-60-8] (1970) o 50 ppm 75 ppm Skin 11217 URT & eye ir; CNS impair
2-Methylcyclopentadienyl manganese tricarbonyl 0.2 mg/m3 Skin o 218.10 CNS impair; lung, liver, & kidney dam'
[12108-13-3], as Mn (1970)
Methyl demeton [8022-00-2] (2006) 0.05 mg/m3 (FV) — Skin; BEi¢ 230.30 Cholinesterase inhib
Mylene bisphenyl isocyanate {101-68-8] (1985) 0.005 ppm — 250.26 Resp sens
1 4,4-Methylene bis(2-chloroaniline) (0.01 ppm) Skin; A2; BE! 267.17 Mzr cancer, MeHb-emia
[101-14-4] (1991)
Methylene bis(4-cyclonexylisocyanate) [5124-30-1] (1985) 0005ppm - 26235 Resp sens; LRT ir
4Mthylenedianiline [101-77-9] (1992) 0.1 ppm Skin; A3 198.26 Liver dam
Methyl ethyl ketone [78-93-3] (1992) 200 ppm 300 ppm BEI 7210 URTim, CNS & PNS impair
Methyl ethyl ketone peroxide [1338-234] (1992) - C0.2 ppm - 176.24 Eye & skin itr; liver & kidney dam )
Methyl formate [107-31-3] (2014) 50 ppm 100 ppm Skin 60.05 CI\IS impair; URT irr; eye dam

Sen|eA pajdopy — zi

Substance [CAS No.] (Documentation date)

ADOPTED VALUES

TWA

STEL

Notations

TLV® Basis

Methythydrazine [60-34-4] (1991)

0.01 ppm

Skin;-A3

URT & eye irr; lung cancer; liver dam

Methyl iodide [74-88-4] (1978)

2ppm

Skin

Eye dam; CNS impair

Methyl isoamyl ketone [110-12-3] (2012)

20 ppm

CNS impair; URT i

Methy isobutyl carbinol [108-11-2] (1966)

25 ppm

Skin

URT & eye irr; CNS impair

Methyl isobuty! ketone [108-10-1] (2009)

20 ppm

A3, BEI

URT irr; dizziness; headache

Methy! isocyanate [624-83-9] (2013)

0.02 ppm

Skin; DSEN

URT & eye ir

Methy! isopropy! ketone [563-80-4] (2010)

20 ppm

Embryoffetal dam; neonatal_
toxicity

Methyl mercaptan [74-93-1} (2003)

0.5 ppm

Liver dam

Methyl methacrylate [80-62-6] (1992)

50 ppm

DSEN; A4

URT & eye irr; body weight eff;
pulm edema

1-Methylnaphthalene [90-12-0] and
2-Methylnaphthalene [91-57-6] (2006)

0.5 ppm

Skin; A4

LRT im; lung &am

Methyl parathion [298-00-0] (2008)

0.02 mg/m3 (FV)

Skin; Ad; BEIc

Cholinesterase inhib

Methyl propy! ketone [107-87-9] (2006)

Pulm func; eye i

Methyi silicate [681-84-5] (1978)

1 ppm

URT irr; eye dam

SJ-aA1L
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ADOPTED VALUES £
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis :L
o
o-Methylstyrene [98-83-9) (2009) 10 ppm — A3 118.18 URT im; kidney & female -§
repro dam el
— : — <
1 Methy! vinyl ketone [78-94-4] (1994) — (C0.2 ppm) (Skin; SEN) 70.10 (URT & eye ir; CNS impair) =
— |®
Metribuzin [21087-64-9] (1981) 5 mg/m3 — Ad 214.28 Liver dam; hematologic eff &L
Mevinphos [7786-34-7] (1998) 0.01 mgm3 (FV) Skin; Ad; BEIg 224.16 Cholinesterase inhib
Mica [12001-26-2] (1962) 3 mg/m3 (R) - — — Pneumaconiosis
Mineral oil, excluding metal Varies URTim
working fluids (2009)
Pure, highly and severely refined 5 mg/m3 M) — Ad
Poorly and mildly refined - — A2
Molybdenum [7439-98-7], as Mo (1999) 95.95 LRTim
Soluble compounds 0.5 mg/m3 ®) — A3
Metal and insoluble compounds 10 mg/m3 (O — —
3mgim3 (R) — —
Monochloroacetic acid [79-11-8] (2005) 0.5 ppm UFV) - Skin; Ad 94.50 URT rr
Monocrotophos [6923-22-4] (2002) 0.05mgm3@FV) Skin; Ad; BEl 223.16 Cholinesterase inhib
Morpholine [110-91-8] (1992) 20 ppm - Skin; A4 87.12 Eye dam; URT irr
Naled [300-76-5] (2002) o 0.1 mg/m3 (IFV) - Skin; DSEN; A4; BEI; 380.79 Cholinesterase inhib

ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Naphthalene [91-20-3] (2013) 10 ppm - Skin; A3; BEI 128.19 URT ir; cataracts; hemolylic anemia
jB-Naphthylamine [91-59-8] (1979) —{n — Al 143.18 Bladder cancer -
* Natural gas [8006-14-2] See Appeﬁdix F: Minimal Oxygen Content (D> EX) I Asphyxia
Natural rubber latex [9006-04-6], 00001 mgm3M  — Skin;DSEN;RSEN ~ Vares ~ Respsens
as inhalable allergenic proteins (2007)
Neon [7440-01-9] See Appendix F: Minimal Oxygen Content (D) 20.18 Asphyxia
Nickel [7440-02-0] and inorganic compounds
including Nicke! subsulfide, as Ni (1996}
Elemental [7440-02-0] 1.5 mg/m3 (1) - AS 58.71 Dermatitis; pneumoconiosis
Soluble inorganic compounds {NOS) 0.1 mg/m3 (¥ — Ad Varies Lung dam; nasal cancer
Insoluble inorganic compounds (NOS) 0.2 mg/m3 (M - Al Varies Lung cancer
Nickel subsulfide [12035-72-2], as Ni 0.1 mg/m3(M — A1 240.19 Lung cancer
Nickel carbonyl [13463-39-3], as Ni (2013) = T Co005ppm A3 T 0m Lungirr o g
Nicotine [54-11-5] (1992) 0.5 mg/m3 — Skin 162.23 Gl dam; CNS impair; card impair §
1 Nitrapyrin [1929-82-4] (1992) (10 mg/m3) (20 mg/m3) Ad 23093 Liver dam &
Nitric acid [7697-37-2] (1992) 2 ppm 4 ppm — 63.02 URT & eye ir; dental erosion §
R - —————: I}
F-
o
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Nitric oxide [10102-43-9] (1992) 25 ppm — BEly 30.01 Hypoxia/cyanosis; nitrosyl-Hb form;
. URT i
p-Nitroaniline [100-01-6] {1992) 3 mg/m3 - Skin; Ad; BEiy 138.12 MeHb-emia; liver dam; eye irr
Nitrobenzene [98-95-3] (1992) 1ppm — Skin; A3; BEly R Meﬁb-emia
p-Nitrochlorobenzene [100-00-5] (1985) 0.1 ppm - Skin; A3; BEly 157.56 MeHb-emia
4-Nitrodipheny! [92-93-3] (1992) = w — Skin; A2 199.20 Bladder cancer R
Nitroethane [79-24-3) (1979) 100 ppm — - 75.07 URT irr; CNS impair; liver dam
Nitrogen [7727-37-9] o " See Appendix F: Minimal Oxygen Content @ 14,01 Asphyxia
Nitrogen dioxide [10102-44-0] (2011) 0.2 ppm — Ad 46.01 B LRT i
Nitrogen trfiuoride [7783-54-2] (1992) 10 ppm —  BEN, 71.00 MeHb-emia; liver & kidney dam
Nitroglycerin [55-63-0] (1980) - _0.05 ppm — Skin 227,09 Vasodilation
Nitromethane [75-52-5] {1997} 20 ppm — A3 61.04 Thyroid eff; URT irrmng dam
1-Nitropropane [108-03-2] (1992) 25 ppm - A4 - 89.09 URT&eyeim Iverdam
2-Nitropropane [79-46-9) (1992) 10 ppm - o A3 89.09 Liver dam; liver cancer
N-Nitrosodimethylamine [62-75-9] (1992) — 0 — Skin; A3 74.08 Liver & kidney cancer; liver dam
ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Nitrotoluene, isomers 2 ppm — Skin; BEly 137.13 MeHb-emia
[88-72-2; 99-08-1; 99-99-01 (1992) B

1 5-Nitro-o-toluidine [99-55-8] (2006) (1 mg/m3 (D) o A3 152.16 Liver dam

Nitrous oxide [10024-97-2] (1986) 50 ppm — A4 4402 gr:t?r;r;\/;;eatigl t;:nn:atologic eff;

Nonane [111-84-2] (2011} 200 ppm - - 128.26 CNS impair

C_)achloronaphthalene [2234-13-1] (1970) - 0.1 mg/m3 0.3 mg/m3 Skin 40374 Liver dam

Octane [111-65-9], alﬁsomers (1979) 300 ppm ' - - 11422 URTim

Osmium tetroxide [20816-12-0], as Os (1979) 0.0002 ppm 0.0006 ppm - 25420 Eye, URT, & skin irr

Oxalic acid, anhydrous [144-62-7] and 1 mg/m3 2 mg/m3 — 90.04 (anhy)  URT, eye, & skin irr

dihydrate [6153-56-6] (2014) B 126.00 (dihy)
p,p-Oxybis(oenzenesulfony! hydrazide) [80-51-3] (1997) 0.1 mg/m3® — - e FSI& TeratogenE: eff
Oxygen difucride [7783-41-7] (1983) - = € 0.05 ppm - 5400 Headache, pulm edema; URT ir
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ADOPTED VALUES &
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis 12
Ozone [10028-15-6] (1995) 48.00 Pulm func is
Heavy work 0.05 ppm - A4 ‘Z'{
Moderate work 0.08 ppm - . Ad =
Light work 0.10 ppm - Ad =3
Heavy, moderate, or light workloads (< 2 hours) 0,20 ppm - A4 3
Paraffin wax fume [8002-74-2] (1972) 2 mg/m3 - - - URT irr; nausea
* Paraquat [4685-14-7), as the calion (2017)  0.05 mgim3 () — Skin; Ad 257.18 Lung dam; URT irr
Parathion [56-38-2] (2000) 0.05 mg/m3 (IFV) - Skin; Ad; BEI 291.27 Cholinesterase_ inhib
Particles (insoluble or poorly soluble) See Appendix B -
not otherwise specified
Pentaborane [19624-22-7} (1970) 0.005 ppm 0.015 ppm - 63.17 CNS convul & impair - -
1 Pentachloronaphthalene [1321-64-8] (1970) (0.5 mg/m3) — Skin - 300.40 Liver dam; chloracne
Pentachloronirobenzene [82-68-8] (1988) 0.5 mg/md - M 2953 Liver dam -
Pentachlorophenol [87-86-5] (2013) 0.5 mg/m3 (FV) Imgm3CEY)  Skin: A3: BEI 266.35 URT & eye irr; CNS & card impair
Pentaerythritol [115-77-5] (2012) 10 mg/m3 — - 136.15 Glirr
Pentane, all isomers [78-784; 109-66-0; 463-82-1] (2013) 1000 ppm - - - 7215 o Narcosis; resp tract irr
2,4-Pentanedione [123-54-6] (2010) 25 ppm - Skin 100.12 Neurotoxicity; CNS impair_

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Pentyl acetate, all isomers [123-92-2; 620-11-1; 50 ppm 100 ppm — 130.20 URTirr

624-41-9; 625-16-1; 626-38-0; 628-63-7] (1997) -
Peracetic acid [79-21-0] (2013) = 04ppmUFY) A 76,05 URT, eye, & skinim
Perchloromethyl mercaptan [594-42-3] (1988) 0.1 pbm — — 185.87 Eye & URT irr
Perchloryl fluoride [76161)4-6] (1962) 3ppm 6 ppm o - 102.46 LRT & URT irr; MeHb-emia; fluorosis
Perfluorobutyl ethylene [19430-934] (2001) 100 ppm - - — T 246,10 Hematologic eff
Perfluoroisobutylene [382-21-8] (1989) - C0.01 ppm - 200.04 URT irr; hematologic iff
Persulfates, as persulfate [7727-21-1; 7727-54-0; 0.1 mg/im?3 —_ - Varies Skin i

7775-27-1](1993)
i;henol [108-95-2] (1992) _5 p% — Skin; Ad; BEI 94.11 URT rr; lung dam; CNS impair

: Phenothiazine [92-84-2] (1968) 5 mg/m3 - Skin 199.26 * @hotosens; skinimr L

N-Phenyl3-naphthylamine [135-88-6] (1992) —m — Ad 219.29 Cancer é‘:
m-Phenylenediamine [108-45-2] (1988) 0.1 mg/m3 - A 108.05 Liver dam; skin irr o e
o-Phenylenediamine [95-54-5] (1988) 0.1 mg/m3 - A3 108.05 Anemia :’:?
p-Phenylenediamine [106-50-3] (1988) 0. 1_mLm3 - Ad 108.05 URT irr; skin sens ‘l”
Phenyl ether [101-84-8] (1979) 1 ppm (V) 2ppm V) — 170.20 E{T &eye irr; nausea 5




[
ADOPTED VALUES b2y

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis :L
Phenyl glycidyl ether [122-60-1] (1992) 0.1 ppm - Skin; DSEN; A3 150.17 Testicular dam 'g_-
Phenylhydrazine [100-63-0] (1988) 0.1 ppm = “Skin; A3 10844  Anemia; URT& iki_n_irr__ ;,
Phenyl isocyanate [103-71-9] (2014) - 0.005 ppm 0.015 ppm Skin; DSEN; RSEN 119.1_0 URTimr B §
Phenyl mercaptan [108-98-5] (2001) 0.1 ppm — Skin 110.18 CNS impair; eye & skin irr
Phenylphosphine (638-21-1] (1992) - C 0,05 ppm = 110.10 Dermatts; hematologic eff. testicular

dam
Phorate [298-02-2] {2002) o 0.05 mg/m3 (IFV) — Skin; Ad; BEl; 260.40 Cholinesterase inhib
Phosgene [75-44-5] (1992) 0.1 ppm - - 98.92 URT ir; pulm edema; pulm

emphysema
* Phosphine [7803-51-2] (2017) 0.05 ppm C0.15ppm Ad 34.00 Resp tract irr; puim edema
Phosphoric acid [7664-38-2] (1992) 1 mg/m3 3 mg/m? = 9800 URT,eye, & skinir
Phosphorus (yellow) [12185-10-3] (1992) - 0.1 mg/m3 — - - 123.92 LRT, URT, & Gl F;Hver dam
Phosphorus oxychloride [10025-87-3] (1979) 0.1 ppm — — 153.35 URTim o N
Phosphorus pentachloride [10026-13-8] (1985) 0.1 ppm - - 208.24 URT & eye irr -
Phosphorus pentasulfide [1314-80-3] (1992) 1 mg/m3 3 mg/m3 — 22229 URT i
Phosphorus trichloride [7719-12-2] (1992) 02ppm 0.5 ppm = 137.35 URT, eye, & skin ir

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Phthalic anhydride [85-44-9] (2016) 0.002 mg/m3 (IFV) 0.005 mg/m3 0FV) Skin; DSEN; RSEN; A4 148.12 Resp sens; asthma
m-Phthalodnitle [626-17-5] (2008 Smgmd(Fv)  — == 128.14 Eye & URT irr
o-Phthalodinitrile [91-15-6] (2011} B 1 mg/m3 (IFV) B — 128.13 CNS convul; body weight eff
Picloram [1918-02-1] (1992) 10 mg/m3 — A 241.48 Liver & kidney dam
Picric acid [86-89-1] (1992) o 0.1 mg/m? — — 229.11 Skin sens; dermats; eye i
Pindone [83-26-1] (1992)  0imgmd = = = 230.25 Coagulation
Piperazine ané salts [1 1035-0], as piperazine (2011)  0.03 p;;m (IFV) - DSEN; RSEN; A4 86.14 Resp sens; asthma
Platinum [7440-06-4], and scluble salts (1979) R - R B -

Metal 1 mg/m3 - — 195.09 Asthma; URT irr

Soluble salts, as Pt 0.002 mg/m3 — e Varies Asthma; URT irr
Polyvinyl chloride [9002-86-2] (2007) Tmgm3 ® — Ad Varies Preumoconiosis; LR i,

pulm func changes =

Portiand cement [85997-15-1] (2009) 1 mg/m3 (ER) = A4 T = Pulm func; resp symptoms; asthma %
Potassium hydroxide [1310-58-3] (1992) - C 2 mgim?3 — 56.10 URT, eye, & skinirr 2
Propane [74-96-6] See Appendix F: Minimal Oxygen Content (D, EX) 4440 Asphyia 3
Propane sultone [1120-71-4] (1976) —© — A3 122.14 Cancer T
= T e o
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
n-Propanol {n-Propyl alcohol) [71-23-8] (2006) 100 ppm - Ad 60.09 Eye & URT irr
2-Propanol [67-63-0] (2001) 200 ppm 400 ppm Ad; BEI 60.09 Eye & URTir; CNSimpair
Propargyl alcohol [107-19-7] (1992) 1ppm — : Skin 56.06 Eyeirr; Ii\m_kidney dam .
B-Propiolactone [57-57-8] (1992) 0.5 ppm — A3 72.06 Skin cancer; URT irr
Propionaldehyde [123-38-6] (1998) 20 ppm = = " 58.10 URT i -
Propionic acid [79-09-4] (1977) 10 ppm — — 74.08 Eye, skin, & URT irr - o
Propoxur [114-26-1] (2015) 0.5 mg/m3 (IFV) A3; BEl, 209.24 Cholinesterase inhib
* Propyl acetate isomers [108-214; 109-604] (2017) 100 ppm 150 ppm - 102.13 URT & eye irr; CNS impair
Propylene [115-07-1] (2005) 500 ppm — Ad 42.08 A_sphyxia; URTirr
Propylene dichlorice [78-87-5] (2005) 10 ppm = DSEN; Ad 11299 URTimbodyweighteffl
Propylene glycol dinitrate [6423-43-4] (1980) 0.05 ppm Skin;BEly,  166.09 Headache; CNS impair
Propylene oxide [75-56-9] (2000) 2ppm — DSEN; A3 5808  Eye&URTI
Propyleneimine [75-55-8] {2008) 0.2 ppm 0.4 ppm Skin; A3 57.09 URT irr; kidney dam
n-Propyl nitrate [627-13-4] (1962) 25 ppm 40 ppm BEly 105.09 Nausea; headache
Pyrethrum [8003-34-7] (1995 o 5 mg/m3 - Ad - 345 (avg.) Liver dam; LRT irr
Pyridine [110-86-1] (1992) 1ppm = A 7940 Skini Iver & kidney dam h
ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Quinone [106-51-4] (1970) 0.1 ppm - — 108.09 Eye irr; skin dam
Resorcinol [108-46-3] (1992) 10 ppm 20 ppm Ad - 110.11 Eye & skiniirr
Rhodium [7440-16-6}, as Rh (1981) 102.91
Metal and Insoluble compounds 1 mg/m3 - A4 Varies Metal = URT irr; Insoluble = LRT irr
Soluble compounds 0.01 mg/m?3 - Ad Varies Asthma
Ronnel [299-84-3] (2005) 5 mg/m3 (IFV) Ad; BEIg 321,57 Cholinesterase inhib
Rosin core solder thermal decomposition —(0 = DSEN; RSEN NA Skin sens; dermatitis; asthma
products (colophony) [8050-09-7] (1992)
Rotenone (commercial) [83-79-4] (1992) 5 mg/m? = A 39141 URT &eyeirr;, CNSimpar
Selenium [7782-49-2] and compounds, as Se (1992) 0.2 mg/im3 - — 78.96 Eye & URT i
Selenium hexafluoride [7783-79-1], as Se (1992) 0.05 ppm — - 19296  Pumedema
Sesone [136-78-7] (1992) 10 mg/m3 — Ad - 309.13 Glirr
Silica, crystalline — o-quartz [1317-95-9; 0.025 mg/m3 (R} - A2 60.09 Puim fibrosis; lung ;mer

14808-60-7] and cristobalite [14464-46-1] (2009)
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ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Silicon carbide [409-21-2] (2002) 40.10

Nonfibrous 10 mg/m?3 (1, E) - — URT rr

3mg/m3 (R, E) URTirr

Fibrous (including whiskers) 0.1 flce (F) — A2 Mesothelioma; cancer
Silicon tetrahydride [7803-62-5] (2014) 5ppm - — 3212 URT irr
Silver [7440-22-4], and compounds (1992) Argyria

Metal, dust and fume 0.1 mg/m3 — — 107.87

Soluble compounds, as Ag 0.01 mg/m?3 — — Varies
Simazine [122-34-9] (2015} 0.5 mg/m3 (1) — A3 201.60 Hematologic eff
Sodium azide [26628-22-8] (1992) 65.02 Card impair; lung dam

as Sodium azide - C 0.29 mg/m3 Ad

as Hydrazoic acid vapor — C0.11 ppm A4
Sodium bisulfite [7631-90-5] (1992) 5mg/m3 — Ad 104.07 Skin, eye, & URT irr
Sodium fluoroacetate [62-74-8] (1992) 0.05 mg/m?3 — Skin 100.02 CNS impair; card impair; nausea
Sodium hydroxide [1310-73-2] (1992) - C 2 mg/m3 — 40.01 URT, eye, & skin irr
Sodium metabisulfite [7681-57-4] (1992) 5mg/m3 o — A 190.13 URT i
Starch [9005-25-8] (1992) 1ang/m3 - Ad4 — Dermatiis
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Stearates(?) [57-114; 557-04-0; 10 mg/m3 () - M Varigs LRTirr
557-05-1; 822-16-2] (2016) 3Img/m3 ®)
Stoddard solvent [805241-3] (1980) 100 ppm_ = — 1_400_0 Eye, skin, & kidney dam;
nausea; CNS impair
Strychnine [57-24-9] (1992) 0.15 mg/m3 — - 334.40 CNS impair -
1 (Styrene, monomer [100-42-5] (1996)) (20 ppm) (Eppm) (); (Ad); BEI 104.1? (CNS impair; URT irr; peripheral
neuropathy)
Subtilisins [1395-21-7; 9014-01-1), as 100% - C 0.00006 mgfm3 — — Asthma; skin, URT, & LRT irr o
crystalline active pure enzyme (1972)
Sucrose [57-50-1] (1992) 10 mg/m3 — Ad 342.30 Dental erosion
1 Sulfometuron methyl [74222-97-2] (1991) (5 mg/m3) — Ad 364.38 Hematologic eff
Sulfotepp [3689-24-5] (1993) 0.1 mg/m3 (EV) - Skin; Ad; BEl 322.30 Cholinesterase inhib
Sulfur dioxide [7446-09-5] (2008) - 0.25 ppm Ad 64.07 Pulm func; LRT irr__ L
Sulfur hexaflucride [2551-62-4] (1985) 1000 ppm — - 146.07 Asphyxia
Sulfuric acid [7664-93-9] (2000) 0.2 mg/m3(T) : — A2 (M) 98.08 Pum func
Sulfur monochloride [10025-67-9] (1986) - C1ppm - 135.03 Eye, skin, & URT irr
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ADOPTED VALUES by
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis :_L
[«
Sulfur pentafluoride [5714-22-7] (1962) — C0.01 ppm B 254.11 URT im; lung dam -g_
Sulfur tetrafiuoride [7783-60-0] (1992) — C0.1ppm — 108.07 Eye & URT irr; lung dam %
— S = T oy
Sulfuryt fiuoride [2699-79-8] (1992) 5ppm 10 ppm - 102.07 CNS impair =
i _ s S 3
Sulprofos [35400-43-2] (2008) * 0.1 mg/m3 (IFV) - Skin; Ad; BElo - 32243 Cholinesterase inhib
Synthetic vitreous fibers (1999)
Continuous filament glass fibers 1 ficc (F) — Ad — URTir
Continuous filament glass fibers 5mg/m3 M - Ad — URT i
Glass wool fibers 1 flec (B) — A3 — Skin & mucous membrane Irr
Rock wool fibers 1 flcc (F) — A3 - Skin & mucous membrane i
Slag wool fibers 1 flce (F) — A3 - Skin & mucous membrane i
Special purpose glass fibers 1 flec (F) — A3 - Skin & mucous membrane irr
Refractory ceramic fibers 0.2 flec (F) — A2 - Pulm fibrosis; pulm func
2,4,5-T[93-76-5] (1992) 10 mg/m3 - A4 255.49 PNS impaﬁr
Talc [14807-96-6] (2009) - o '
Containing no asbestos fibers 2 mg/m3 (E, R} - Ad — Pulm fibrosis; pulm func
Containing asbestos fibers Use Asbestos TLV@(K)  — A1 —
Tellurium [13494-80-9] and compounds 0.1 mg/im3 - — 127.60 Halitosis
(NOS), as Te, excluding hydrogen telluride (1992)
Tellurium hexafluoride [7783-80-4], as Te (1992) 0.02 ppm — - 241.61 LRTimr
ADOPTED VALUES
Substance [CAS No.] {Documentation date) TWA STEL Notations MW TLV® Basis
1 Temephos [3383-96-8] (2002) (1 mg/m3 AEV)) — Skin; Ad; BEIg 466.46 Cholinesterase inhib
Terbufos [13071-79-9] (1999) 0.01 mg/m3 FV) — ' Skin; A4; BElc 288.45 Cholinesterase inhib
:I'erephthalic acid [100-21-0] (1990) 10 mg/m3 - - 166.13 -
Terphenyls (o-, m-, p- isomers) [26140-60-3] (1977) - C 5 mg/m3 — 230.31 URT & eye im
1 1,1,2,2-Tetrabromoethane [79-27-6] (2005) (0.1 ppm (IFV)) — - 34570 Eye & URT im; pulm edema; liver dam
1,1,1,2-Tetrachloro-2, 2-difluoroethane [76-11-9] (2007) 100 ppm - — 203.83 Liver & kidney dam; CNS impair
1,1,2,2-Tetrachloro-1,2-difluoroethane [76-12-0] (2007) 50 ppm - — 203.83 Liver & kidney dam; CNS impair
1,1,2,2-Tetrachloroethane [79-34-5] (1995) 1ppm o — Skin; A3 167.86 Liver dam
Tetrachloroethylene [127-18-4] (1990) 25 ppm 100 ppm A3; BEI 165.80 CNS impair
Tetrachloronaphthalene [1335-88-2] (1992) 2 mg/m3 — — 265.96 Liver dam
Tetraethyl lead [78-00-2], as Pb (1992) 0.1 mg/m3 — Skin; A4 32345 CNS impair é’
Tetraethyl pyrophosphate [107-49-3] (2006) 0.01 mg/m3 {FV) — Skin; BElg 290.20 Cholinesterase inhib %
Tetrafluoroethylene [116-14-3] (1997) 2 ppm — A3 100.20 Kidney & liver dam; liver & kidney b
cancer E‘
Tetrahydrofuran [109-99-9] (2002) 50 ppm 100 ppm Skin; A3 7210 URT ir; CNS impair; kidney dam |
— [4,]
IS4
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ADOPTED VALUES
Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Tetrakis (hydroxymethyl) phosphonium salts (2002) Liver dam
Tetrakis (hydroxymethyl) phosphonium 2 mg/m3 — DSEN; A4 190.56
chloride [124-64-1]
Tetrakis (hydroxymethyl) phosphonium 2 mg/m3 - DSEN; A4 406.26
sulfate [55566-30-8]
Tetramethyl lead [75-74-1], as Pb (1992) 0.15 mg/m3 — Skin 267.33 CNS impair
1 Tetramethyl succinonitrile [3333-52-6] (1992) (0.5 ppm) - Skin 136.20 (Headache; nausea; CNS convul)
Tetranitromethane [500-14-8] (1992) 0.005 ppm - A3 196.04 Eye & URT ir; URT cancer
Tetryl [479-45-8] (1984) 1.5 mg/m3 — — 287.15 URT irr
Thallium [7440-28-0] and 0.02 mg/m3 (1 - Skin 204.37 G| dam; peripheral neuropathy
compounds, as T {2009) Varies
4 4'-Thiobis(6-tert-butyl-m-cresol) [96-69-5] (2010) 1mg/m3® - Ad 358.52 URT irr
* Thioglycolic acid [68-11-1] and salts (2017) 1 ppm — Skin; DSEN 92.12 Eye & resp irr
Thionyl chloride [7719-09-7] (2009) - C0.2ppm o 118.98 URT rr
Thiram [137-26-8] (2007) 0.05 mgim3 (IFY) — DSEN; Ad 240.44 Body weight & hematologic eff
ADOPTED VALUES
Substance [CAS No.] {Documentation date) TWA STEL Notations MW TLV® Basis
1 Tin [7440-31-5], and inorganic compounds, Pheumoconiosis (or Stannosis)
excluding Tin hydride, as Sn (1992)
(Metal) (2 mg/m3) - = 118.69
(Oxide and inorganic compounds) (2 mg/m3) =) (—) Varies
Tin [74531-5], organic compounds, as Sn 0.1 mg/m3 0.2 mg/m3 Skin; A4 Varies Eye & URT irr; headache; nausea;
CNS & immune eff
Titanium dioxide {13463-67-7] (1992) 10 mg/m3 — A 79.90 LRT irr
o-Tolidine [119-93-7] (1992) — — Skin; A3 212,28 Eye, bladder, & kidney irr;
bladder cancer; MeHb-emia
Toluene [108-88-3] (2006) 20 ppm - Ad; BEI 92.13 Visual impair; female repro;
pregnancy loss
Toluene diisocyanate, 2,4- or 2,6- {or as 0.001 ppm (FV) 0.005 ppm (FY) Skin; DSEN; RSEN; 17415 Asthma; pulm func; eye irr
a mixture) [584-84-9; 91-08-7] (2015) A3
m-Toluidine [108-44-1] (1984) 2ppm — Skin; Ad; BEly 107.15 Eye, bladder, & kidney irr; MeHb-emia
o-Toluidine [95-53-4] (1984) 2 ppm — Skin; A3; BEly 107.15 MeHb-emia; skin, eye, kidney &
bladder irr
p-Toluidine [106-49-0] (1984) 2ppm — Skin; A3; BEly 107.15 MeHb-emia
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ADOPTED VALUES

Substance [CAS No.] (Documentation date} TWA STEL Notations MW TLV® Basis

Tributyl phosphate [126-73-8] (2012) 5 mg/m3 (IFV) e A3; BEIo 266.31 Bladder, eye, & URT irr

Trichloroacetic acid [76-03-9] (2013) 0.5 pom ~ M 163.39 Eye & URT i -

1,2,4-Trichlorobenzene [120-82-1] (1975) — C5ppm | — 181.46 Eye & URT irr

1,1 ,2-TrichIcEthane [79-00-5] (1992) 10 ppm T = Skin; A3 133.41 CNS impair; liver dam

friThloroethylene [79-01-6] (2006) 10 ppm 25 ppm - A2; BEI 131.40 CNS impair; cognitive decrements;
renal toxicity

:frichloroﬂuoromethane [75-65—4] (1992) - c 1060 ppm Ad 137.38 Card sens

Trichloronaphthalene [1321-65-9] (1970) 5 mg/m3 — Skin 231.51 Liver dam; chloracne

1,2,3—Trichlo_ropropane [96-18-4] (2014) 0.005 ppm — A2 147.43 Cancer

.1‘,1,2_-Trichloro-1 2,2-trifluoroethane [76-13-1] (1992) 1000 pp_m 1250 ppm_ o Ad 1?7._4?) CNS impair

Trichlorphon [52-68-6] (2003) 1 mg/m3 (1) — o A4; BEIg 257.60 Cholinesterase inhib

Triethanolamine [102-71-6] (1990) 5 mg/m3 - — 149.22 Eye & skin irr o

Triethylamine {121-44-8] (2014) 0.5 ppm 1 ppm Skin; Ad 10119 Visualimpair; URTir

Trifluorobromomethane [75-63-6] (1978) 1000 ppm - - 148.92 " ONS & card impair N

1,3,5-Triglycidyl-s-triazinetrione [2451-62-9] (1994) 0.05 mg/m3 — — 297.25 Male repro dam N

Trimellitic anhydride [552-30-7] (2007)

0.0005 mg/m3 (FV) 0,002 mg/m3 (1FV)

Skin; DSEN; RSEN 192,12

Resp sens

San[eA psjdopy — 09

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations Mw TLV® Basis
Trimethylamine [75-50-3] (2012) 5 ppm 15 ppm - — 59.11 - i?T, Ieye, & skin irr _—
Trimethylbenzene (mixed isomers) [26551-13-7] (1970) 25 ppm — — 120.19 CNS‘ Impglr;. asthma; hfszalologlc eff
TrimetMphite_ﬂ 21_-45-9] (1980) 2 pom — - — 124.08 Eyeirr; chlohn'esterase inhib -
1 2,4,6-Trinitrotoluene [118-96-7] (19@ o _OTmalm3 ) - Skin; BEly 22713 MeHb-eml’Tx; liver d.am; catara.ct .
ﬁoﬂﬁegyl_pﬁosphate [78-30-8] (2015)_ 0.02 mg/m (IFV) - . Skin; BElg 368.37 Neurloloxmlty; crlloll.nesterase inhib
Tripmnylpho—sphate [1?86611 992) 3 mg/m3 — - Ad 326.28 Cholinesterase inhib -
'FJngsten [7440-33-7] and compounds, 3 mg/m3 R} - — Z/:.r(i);)s Lung dam

in the absence of Cobalt, as W (2016) |
Turpentine [8006-64-2j and selected 20 ppm - DSEN; A4 :/ 2?,3: Lung irr

monoterpenes [80-56-8; 127-91-3;

13466-78-9] (2001) i - ‘
Uranium (natural) [7440-61-1] (1992) | 23803 Kidney dam

Soluble and insoluble compounds, as U 0.2 mg/m? 0.6 mg/m3 A1, BEI Varies — -
;/raleraldehy?ie [110-62-3) (1984) 50 ppm — - 86.13 Eye, skin, & .URT ir
Vanadium pentoxide [1314-62-1], as V (2008) 0.05 mgim3 ) = M 18188 URT & LRT_I|rr
Vinyl acetate [108-054] (2017) 10 ppm 15 ppm A3 86.09 URT &eye irr
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ADOPTED VALUES 3
Substance [CAS No.] (Doc. date) TWA STEL Notations Mw TLV® Basis 3|>
(=5
[=]
Vinyl bromide [593-60-2) (1996) 0.5 ppm - A2 106.96 Liver cancer ?5;3_
Vinyl chloride [75-01-4] (1997) 1ppm - Al 62.50 Lung cancer; Iive?dam s
4-Viny! cyclohexene [100-40-3] (1994) 0.1 ppm - g A3 108.18 Female & male repro dam "E
Vinyl cyclohexene dioxide [106-87-6] (1994) 0.1 ppm - Skin; A3 140.18 Female & male repro dam
Vinyl fluoride [75-02-5] (1996) 1 ppm — A2 46.05 Liver cancer; liver dam
N-Vinyl-2-pyrrolidone [88-12-0] (2000) 0.05 ppm — A3 111.16 Liver dam
Vinylidene chloride [75-35-4] (1992) 5ppm — Ad 96.95 Liver & kidney dam
Vinylidene fluoride [75-38-7] (1996) 500 ppm — Ad 64.04 Liver dam
Vinylloluene [25013-15-4] (1992) 50 ppm 100 ppm Ad 1 18.@ URT & eyeirr
Warfarin [81-81-2] (2015) 0.01 mg/m3 @M — Skin 308.32 Bleeding; teratogenic
Wood dusts (2014) NA
Westem red cedar 0.5 mg/m3 @) — DSEN; RSEN; A4 Asthma
All other species 1 mg/m3 (O — — Pulm func; URT & LRT i
Carcinagenicity
Oak and beech — — Al
Birch, mahogany, teak, walnut - — A2
All other wood dusts — — Ad

ADOPTED VALUES

Substance [CAS No.] (Documentation date) TWA STEL Notations MW TLV® Basis
Xylene [1330-20-7] (all isomers) [95-47-6; 100 ppm 150 ppm Ad, BEI 106.16 URT & eye irr; CNS impair

106-42-3; 108-38-3] (1992) - -
1 m-Xylene o, -diamine [1477-55-0] (1992) —_ € 0.1 mg/m? Skin 136.20 Eye, skin, & Glirr
Xylidine (mixed isomers) [1300-73-8] (1999) 0.5 ppm (FV) — Skin; A3;B_EIM 12118 Liver dam; MeHb-emia -
Y_ttriuﬁ440-65-5] and compounds, as Y (1986) 1 mg/m3 - — 88.91 Pulm fibrosis
Zinc chloride fume [7646-85-7] (1992) 1 mg/m3 2 mg/m3 — 136.29 LRT & URT ir
Zinc oxide [1314-13-2] (2001) 2 mg/m3 (R) 10 mg/m3 (R) — o 81.37 Metal fume fever
Zirconium [7440-67-7] and compounds, as Zr (1992) 5 mg/m3 10 mg/m3 Ad 91.22 Respir
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