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FAINAAINULVNVUVDIATLANDURTIY
oo v - Fadria
Fadrtmanuituiy .y
“ oo s Y av . arndudy
Aoefaerududy | vesmsialiouned@msy -
st ax v v P CERGREH
awiy -y 4 aa v PPIATIANDUATIE medualussysiienaug .
a Faaraiiounine (ne) Foanswrilduniy (Bangw) CAS No. a4 DURTIWEGERA
n \naunaanssysan .
. n wgemn | biiwnailag
msviuni fadrfin .: Tusews
n Awus UTEWIN
aandudu v Y 5
vl i
1| snwdaiion acetaldehyde 75-07-0 200 ppm - - -
2 | ninosdAn (nsathédn) acetic acid 64-19-7 10 ppm - - -
3 | avifn weuldlasd acetic anhydride 108-24-7 5 ppm - - -
4 | ozi¥lny acetone 67-64-1 1000 ppm - - -
psdlau loenlulandu Tuguuss ) 3
5 . acetone cyanohydrin, as CN 75-86-5 - - - 5 mg/m
lwalud
6 vilolulned acetonitrile 75-05-8 40 ppm - - -
7 | a¥lasdu acrolein 107-02-8 0.1 ppm - - -
8 | evaFalud acrylamide 79-06-1 0.3 mg/m’ - - -
9 | nsmozASan acrylic acid 79-10-7 2 ppm - - -
10 | aeadlalilasd acrylonitrite 107-13-1 2 ppm 10 ppm 15 min -
11 | nsnevdfia adipic acid 124-04-9 5 meg/m’ - - -
12 | danu aldrin 309-00-2 0.25 mg/m’ - . -
13 | 53 uoanaged aliyl atcohol 107-18-6 2 ppm - - -
14 | 3afa Aaelen aliyl chtoride 107-05-1 1 ppm - - -
15 | dafa Inadha Sised allyl glycidyl ether 106-92-3 - - - 10 ppm
16 | Fafa Insha ladalnd ally\ propyt disulfide 2179-59-1 2 ppm - - -
Tavzaraiilay lugves .
17 JP v alumninium metal, as Al 7429-90-5
prafiiioy
-l I
- BUAANATNIATIDINEALN
TN MR | inhalable dust 15 mg/m’ - - .
svuumaiumslald
¢ o vy
- PUAMATWIAENTIB RGN
U - v Rl - respirable dust 5 mg/m3 - - -
suumadiumelale
18 | weavr-ezgihn alpha-alumina 1344-28-1
P PN
- PUMANATWIANBIREALING
A v g * - inhalable dust 15 rng/m3 - - -
seuumaiumelale
~ oumannadniiensganing _ R
? - v - respirable dust 5 mg/m - - -
yuumadumelala
19 | 2-esflulniAu 2-aminopyridine 504-29-0 0.5 ppm - - -
20 | oeiinsa amitrole 61-82-5 0.2 mg/m’ - - .
21 | vexlade ammonia - 7668-41-7 50 ppm - - -
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dwiy o v 4 av . VDIEISIANEUNTIY ndudalussesinanduq .
o Foaaswnlidunse (ne) Fomaadtunsw Sanw) CAS No. ,,, SunsegeEn
¥ nfunnpaTEeLa o
. u visaan | winanleg
MIVINUUNGA Fadrdn e Ty
o Femiun UTENIY
ALY vy 7
Ivivinalé mau
22 | vuwswenluilyunaelsd ammonium chloride, fume | 12125-02-9 10 mg/m’ 20 mg/m’ 15 min -
23 | woulailowy Favhiam ammonium sulfamate 7773-06-0
o fl
- sumAnnvunfieegidng ) N
N v ¥ ~ inhalable dust 15 mg/m - - -
FEUUMaAuMIElRlA
- aqmmmmﬁnﬁawgmﬂﬂé
ssuunmnafumelald - respirable dust 5 me/m’ - - -
24 | vosuea-iadia oxdan n-amyl acetate 628-63-7 100 ppm - - -
25 | wa-ella oxfion secamyl acetate 626-38-0 125 ppm - - -
26 | oxildu uaclsludond aniline and homologs 62-53-3 5 ppm - - -
27 | aulidau (velw, win- lolwwas) | anisidine (o- p- isomers) 29191-52-4 0.5 meg/m’ - - -
usudlufluaransusenay antimony and compounds, s
28 ac o 7440-36-0 0.5 mg/m - - -
lugveauilui as Sb
azila (#719vY) asusznay arsenic, inorganic 3
29 P - 7440-38-2 0.01 mg/m - - -
oiuvEd Tuguveseniwiia (@swy) | compounds, as As
arigln (@1swy) asussnay arsenic, organic 3
CIV - 7440-38-2 0.5 mg/m - - -
Suvsd TugUvosenaila @swy) | compounds, as As
31 | 819%u arsine 7784-42-1 0.05 ppm - - -
32 | uwedlvaviod vialaslying asbestos (chrysotile form) 77536-68-6 0.1 fem’ - - -
waaa (Tnu) Tuguves asphalt (bitumen), as . 5
33 o 8052-42-4 0.5 mg/m - - .
ALDONETASAWIVUTUY benzene soluble aerosol
34 | aymedu atrazine 1912-24-9 5 me/m’ - - -
35 | exfupa wnda azinphos-methyl 86-50-0 02 mg/m’ - - -
wuFen arsussnevfiavansldl | barum, soluble 5
36 - 7440-39-3 0.5 mg/m - - -
TugdveauuFay compounds, as Ba
37 | wuen davin barium sulfate 7727-43-7
< )
- DUMANNVNANDRENITN )
' ‘e o 9 - inhalable dust 15 mg/m3 - - -
ssuumadiumelale
< :
- symavnadniienagaidng
seuumstiiumelala - respirable dust 5 mg/m3 - - -
38 | wululla benomyl 17804-35-2
o vy
- puMANnTAoREAITg )
' a PR - inhalable dust 15 mg/m3 - - -
sruunadumalala
a) P
- sumavaidniengaidng
syyumaiiumslald - respirable dust 5 mg/m’
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. u . v . v 95l
amu P av 4 -y o POWTANBUNTY msduialussyzinandus -
d Foasiadisunse (ny) Foanalisunse BINGY) CAS No. 4 DUATIYEIKR
a WwaspaeATIYEAn "
) . omam | whwmilaq
msiaudng Fadin . Tuswd
nandindu e i
AL Y, . °
Wivnadla N
39 | wuiu benzene 71-43-2 1 ppm 5 ppm 15 min -
20 | wuleda masoenied benzoyl peroxide 94-36-0 5 mg/m - - -
41 | wuda raalse benzyl chloride 100-44-7 1 ppm - - -
wasaduunavansussnouey beryllium and beryllium 3 0.025 . 0.005
42 . a . 7440-41-7 0.002 me/m 5 30 min s
wasaden luglveauaiadsy | compounds, as Be mg/m . me/m
43 | luitila (lnfide) biphenyl (diphenyl) 92-52-4 0.2 ppm - - -
4q | Dettn waglss Sulay bismuth telluride, undoped | 1304-82-1
- sumannuunaioagadng 3
N . v ¥ - inhalable dust 15 mg/m - - -
szuumndumelald
~ eumpuuaiEnienagaidng ) 5
> - Y * - respirable dust 5 mg/m - - -
ssuumaiumylald
45 | vowsvd iansn indelaifian borates, tetra, sodium salts
- woulansa - anhydrous 1330-43-4 1 mg/m’ - - -
- pzlony - decahydrate 1303-96-4 5 mg/m’ - - -
- wuszslawmm - pentahydrate 12179-04-3 1 rg/m’ - - -
46 | Tuseu lnsluslud boron tribromide 10294-33-4 - - - 1 ppm
47 | Tusou lasvigealsd boron trifluoride 7637-07-2 - . - 1 ppm
48 | Tusnda bromacil 314-40-9 10 mg/m’ - - -
49 | Tusiiy munswgeslsd bromine pentafluoride 7789-30-2 0.1 ppm - - -
50 | Tuslunasu bromoform 75-25-2 0.5 ppm - - -
51 | 1,3-0weledu 1,3-butadiene 106-99-0 1 ppm 5 ppm 15 min -
52 | Onfiu lelaweinngy putenes, all isomers 250 ppm - - -
53 | usduea-Thnwea n-butanol 71-36-3 100 ppm - - -
54 | wa-Unuea sec-butanol 78-92-2 150 ppm - - -
55 | wain-Uwuea tert-butanol 75-65-0 100 ppm - - -
56 | 2-UmenFiensuea 2-butoxyethanol 111-76-2 50 ppm - . -
57 | imadn-Unfia axdan tert-butyl acetate 540-88-5 200 ppm . - -
58 | uafuea-0afia esAtian n-butyl acrylate 141-32-2 2 ppm - - -
59 | Uafiasvily butylamine 109-73-9 . - - 5 ppm
voduea-Uniia lnadda e’
60 i n-butyl glycidyl ether (BGE) 2426-08-6 50 ppm - - -

(0%3)
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61 | uatuea-Uhfia uaniem n-butyt lactate 138-22-7 5 ppm - - -
62 | Un¥ia weasuanrunu butyl mercaptan 109-79-5 10 ppm - - -
63 | ealn-gA-Thfiafuoa o-sec-butylphenol 89-72-5 5 ppm - - -
64 vmﬂ-mas'vx-ﬁ':ﬁahgﬁu p-tert-butyltoluene 98-51-1 10 ppm - - -
65 | upaidisy TugUvawnnilio cadmium, as Cd 7440-43-9 0.005 mg/m’ - - -
66 | umallsu asusiun calcium carbonate 1317-65-3
o )
- DUNIANNULIATIBIERLIE ) s
A v - inhalable dust 15 mg/m - - -
sguumatiumelald
- sUAAYUBENTioRantnd . 3
) . M ¥ - respirable dust 5 mg/m - - -
sruumaiiumelale
waadon Tasum Tugdues ) 3
67 - ¥ calcium chromate, as Cr 13765-19-0 0.001 mg/m - - -
Trsilles '
68 | uamidow legnlud calcium cyanamide 156-62-7 0.5 mg/m’ - . -
69 | wrafou laasonlas calcium hydroxide 1305-62-0
P vy
- sumannuafisagadig
} ‘o v * - inhalable dust 15 mg/m3 - - -
ssuumaidumylale
BUnIATIAAENTIBegAdg
seuumnadumglold - respirable dust 5 mg/m’ - - -
70 | umailon senlen calcium oxide 1305-78-8 5 mg/m’ - - -
71 | miuia Ge) carbaryl (sevin) 63-25-2 5 me/m’ - - -
72 | andluFausy carbofuran 1563-66-2 0.1 mg/m3 - - -
73 | mfuvau lndaldd carbon disulfide 75-15-0 20 ppm 100 ppm 30 min 30 ppm
p p pP
74 | pjusu uovenlyn carbon monoxide 630-08-0 50 ppm - - -
. . X 5 minin
75 ASUDULARTSAADLSH carbon tetrachloride 56-23-5 10 ppm 200 ppm any 3 hr 25 ppm
76 | $i8ou lonsenled cesium hydroxide 21351-79-1 2 mg/m’ - - .
77 | Aeedinu chlordane 57-74-9 0.5 mg/m’ - . .
78 | eEeiouinn uANRy chlorinated camphene 8001-35-2 0.5 mg/m3 - - -
79 | maeiu chlaorine 7782-50-5 - - . 1 ppm
80 | maolsordea ranlsh chloroacetyl chloride 79-04-9 0.05 ppm - - -
81 | aselsiuudu chlorobenzene 108-90-7 75 ppm - - .
82 | manlsimvigealslieu chlorodiflucromethane 75-45-6 1000 ppm - - -
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83 | raelsviedy (nsnastsliow) chloroform 67-66-3 50
(trichloromethane) . ) i PRM
84 | t-panls-1-lulnslnsiwy 1-chloro-1-nitropropane 600-25-9 20 ppm - - -
85 | mealswwunyrgosledisu chloropentafluoroethane 76-15-3 1000 ppm - - -
86 | maslsfiAsu chloropicrin 76-06-2 0.1 ppm - - -
87 | Um1-raelswiu B-chioroprene 126-99-8 25 ppm - - -
88 | nan 2-amslsinsilein 2-chloropropionic acid 598-78-7 0.1 ppm - - -
89 | opln-naslsdlaiu o-chlorostyrene 2029-87-4 50 ppm 75 ppm 15 min -
90 | eeln-naslsingdu o-chlorotoluene 95-49-8 50 ppm - - -
91 | rapdluivies chlorpyrifos 2921-88-2 0.1 mg/m3 - - -
92 | Tra fid (uauit) coal dust
- wouvsiles symATuAEnd ) ) -
. 4 N ., | - anthracite ,respirable dust) 0.4 mg/m - - -
paaigsruumaiiunglald
- Oyfieda w3e Anlud o o
<« d Y - bituminous or lignite , 3
sumannadnfiosgaidng ) 0.9 mg/m - - -
N P ¥ respirable dust
syuumaiumelala
Tha 1§ fiw 2ealvd lugUves | coal tar pitch volatiles, as R
93 . - 65996-93-2 0.2 mg/m - - -
AvgdIsavaLlULYY benzene soluble aerosol
Taveast msluiia luguves s
94 . cobalt carbonyl, as Co 10210-68-1 0.1 mg/m - - -
Tauoan '
Tnvean lalasaslulia Tugd s
95 , v cobalt hydrocarbonyl, as Co 16842-03-8 0.1 mg/m - - -
vaslaveay)
Tavelaueadt fu uasyn lugy | cobalt metal, dust, and s
96 . 7440-48-4 0.1 mg/m - - -
70alAUDAY fume, as Co
97 | fuihwefiy (FalaiuFuanin) cotton dust, raw, untreated 1 rng/m3 - - -
aa = - cumene (isopropyl
98 | Adflu (elalwnsiia wwuid) POy 98-82-8 50 ppm - - .
benzene)
99 | lognnlud cyanamide 420-00-2 2 me/m’ - - -
100 | lelmaianiau cyclohexane 110-82-7 300 ppm - . -
101 | lelmaianenuen cyclohexanol 108-93-0 50 ppm - - -
102 | lalpaenenluy cyclohexanone 108-94-1 50 ppm - - .
103 | lelraandassiiy cyclohexylamine 108-91-8 10 ppm - R -
104 | lelmaimuinu cyclopentane 287-92-3 600 ppm - - -
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loenuviu (aslslraiendaiu hexatin (tricyctohexyltin
105 . CYHEEIN Mcycioney 13121-70-5 5 me/m’ - . -
lonsonles) hydroxide)
Py aa DDT
#aft (lnmanlslatiialnsnasls - s
106 o) (dichlorodiphenyltrichloro 50-29-3 1 mg/m - - -
ethane)
107 | fflveu Favien) demeton (systox) 8065-48-3 0.1 mg/m’ - - -
108 | lnoxdueu diazinon 333-41-5 0.01 mg/m’ - - - .
109 | soln-lamaslsiuudu o-dichlorobenzene 95-50-1 - - - 50 ppm
110 | my-lamaelnuuiy p-dichlorobenzene 106-46-7 75 ppm - - -
111 | 11-lnmaslsdisu 1,1-dichloroethane 75-34-3 100 ppm . . -
112 | 1,2-lneaelseviadu 1,2-dichloroethylene 540-59-0 200 ppm - - -
244 (nse 24-lemaelsfuand | 2,40 (24 s
113 am . . X 94-75-7 10 meg/m - - -
aLInn) dichlorophenoxyacetic acid) .
114 | 1,1lamaslsa-lulnsdisy 1,1-dichloro-1-nitroethane 594-72-9 - - . 10 ppm
115 | lnpeosaed GAIN) dichlorvos (DDVP) 62-73-7 1 mg/m’ - . -
116 | lelpslowes dicrotophos 141-66-2 0.05 mg/m’ - - -
117 | fanu dieldrin 60-57-1 0.25 mg/m’ - - -
118 | loevarluanily diethanolamine 111-42-2 i mg/m’ - - -
119 | 2lmewndassdlulensiues 2-diethylaminoethanol 100-37-8 10 ppm - - -
120 | lowondEu lasesily diethylene triamine 111-40-0 1 ppm - - -
121 | lowevda Alau diethyl ketone 96-22-0 200 ppm - - -
122 | ‘lolelyUndia #lau diisobutyl ketone 108-83-8 50 ppm - - .
123 | InlolaTwsiaoziu diisopropylamine 108-18-9 5 ppm - - -
TnumBaosii dimethylaniline
124 a _a " s 121-69-7 5 ppm - - -
(BuBu-laumbanslity) (N,N-dimethylaniline) PP
125 | lawumSa wWashnlud dimethylformamide 68-12-2 10 ppm - - .
126 | 1,1-lmiuvbalansdu 1,1-dimethylhydrazine 57-14-7 0.5 ppm - - .
127 | lawwda Fauin dimethyl sulfate 77-78-1 1 ppm - - -
128 | lalulmsiuufy lelowedngy | dintrobenzene, all isomers
20ln ortho- 528-29-0 1 mg/m’ . ; .
(e meta- 99-65-0 1 mg/m’ - . .
WIS para- 100-25-4 1 me/m’ - -
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129 | lollns-oaln-r3ven dinitro-o-cresol 534-52-1 0.2 mg/m’ - - -
130 | Talulsingdu dinitrotoluene 25321-14-6 1.5 mg/m’ - - -
131 lneamay dioxane (diethylene 123911 100
o oa . ) 91~ m - - -
(imevtadu noanled) dioxide) PP
132 | lneenylsoou dioxathion 78-30-2 0.1 mg/m’ - - .
133 | lefifiaoziiu diphenylamine 122-39-4 10 mg/m’ - - -
13¢ | lalnsfa Alau dipropy! ketone 123-19-3 50 ppm - - -
85-00-7
135 | laman diquat 2764-72-9
6385-62-2
o v 3
- puMANNIUIATBRgAING
TR NPT | inhalable dust 0.5 mg/m’ - - -
ssuumadumslald
) P
- synpvunadnfianagadg
M N Y b - respirable dust 0.1 mg/m3 - - -
supynadumslald
136 | lagseu diuron 330-54-1 10 mg/m’ - - -
137 | duladauwy endosulfan 115-29-7 01 mg/m3 - - -
138 | Bumdu endrin 72-20-8 0.1 mg/m’ - - -
Fnaolsiandu epichlorohydrin (1-chlore-2,
1329 - 106-89-8 5 ppm - - -
(1-Amels-2,3-anandInsing) 3-epoxypropane)
100 | 3fdu (enda wis-lulasiila) | EPN (ethyl p-nitrophenyd) 2104-64-5 0.5 me/m’ - - -
141 | rewsioa (lavisa weanased) | ethanol (ethyl alcohol) 64-17-5 1000 ppm - - -
142 | woveiluaniiy ethanolamine 141-43-5 3 ppm - - -
143 | wovilseau ethion 563-12-2 0.05 mg/m’ - - -
144 2-asandionsiea (wala 2-ethoxyethanol 110-80-5 200
s < AU=oUn m - - -
Teév) {cellosolve) PP
15 2-ansendiavisa svidiamn 2-ethoxyethyl acetate 111159 100
e -15- m - - -
{(1walalyd ovdamn) (cellosolve acetate) PP
146 | vavisa avdiom ethyl acetate 141-78-6 400 ppm . . -
147 | \ovida svATlAN ethyl acrylate 140-88-5 25 ppm - - -
148 | \ondassiiv ethylamine 75-04-7 10 ppm - . -
149 | 1ovida wudy ethyl benzene 100-81—4 100 ppm - - .
150 | 1ewda Tuslud ethyl bromide 76-96-4 200 ppr - - .
151 | \avia Amelsh ethyl chloride 75-00-3 1000 ppm - - -
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152 | oviddu aaslslaniy ethylene chlorohydrin 107-07-3 5 ppm - - -
153" | ovddulneviiu ethylenediamine 107-15-3 10 ppm - - -
154 | wwidiu laluslud ethylene dibromide 106-93-4 20 ppm 50 ppm 5 min 30 ppm
155 1ev3du lnnaslsd ethylene dichloride 107062 5 00 5 min in 100
™ ~U0~ m m m
(1,2-lanaslsdmu) (1,2-dichloroethane) PP PP any 3 hr PP
156 | 1ovddu lnanea ethylene glycol 107-21-1 . - - 100 me/m’
157 | evddu lnanea lnlussn ethylene glycol dinitrate 628-96-6 - - - 0.2 ppm
158 | wenddu senled ethylene oxide 75-21-8 1 ppm 5 ppm 15 min -
P PP
159 | avida diges ethyl ether 60-29-7 400 pprm - - -
160 | 1evda viofum ethyl formate 109-94-4 100 ppm - - -
161 | toviza wafuAnimy ethyl mercaptan 75-08-1 - - - 10 ppm
162 | 1avBa TN ethyl silicate 78-10-4 100 ppm - - -
163 | wudalwlsosu fensulfothion 115-90-2 0.01 mg/m’ - - N
164 | wiulspou fenthion 55-38-9 0.05 mg/m’ - - ;
165 | Wgoaiu fluorine 7782-41-4 0.1 ppm - - -
166 w@aiﬂiﬁ 'lugﬂ‘vmviqaa‘%'u fluorides, as F 25 mg/m3 - - -
167 | Mluves fonofos 944-22-9 0.1 mg/m’ - - .
168 | vioSiladlen formialdehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nemvediln formic acid 64-18-6 5 ppm - - -
170 | wedthia furfural 98-01-1 5 ppm - - .
171 | wles#i3a woanased furfuryl alcohol 98-00-0 50 ppm - - -
172 | nadnoa glycidot 556-52-5 50 ppm - - -
173 | wvnzhaed heptachlor 76-44-8 0.5 mg/m’ - - -
174 | igwinu (uasusa-lawvu) heptane (n-heptane) 142-82-5 500 ppm - - N
i hexamethylene
175 | wnesumsiula-lalglesiun - 822-06-0 0.005 ppm - - N
diisocyanate
176 | upfuoa-lgney n-hexane 110-54-3 500 ppm . - .
177 | lan%u hydrazine 302-01-2 1 ppm - - -
178 | lelmsiou Tuslue hydrogen bromide 10035-10-6 3 ppm - - .
179 | lelosiou paslsd hydrogen chloride 7647-01-0 - - -

5 ppm
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180 | lelasiay leonlua hydrogen cyanide 74-50-8 10 ppm - - -
lalnsiau vgeolsa lugUves )
181 - v M hydrogen fluoride, as F 7664-39-3 3 ppm - - -
+gposy
182 | lglasiou wedeenied hydrogen peroxide 7722-84-1 1 ppm - - -
183 | lginsiou Falnd hydrogen sulfide 7783-06-4 . 50 ppm 10 min 20 ppm
184 | lelasailuu hydroguinohe 123-31-9 2 me/m’ - - -
185 | 2-leasendlwifia pxadiav 2-hydraxypropyl acrylate 999-61-1 0.5 ppm . - -
186 | lolafiu iodine 7553-56-2 - - - 0.1 ppm
187 | loludhiia oxfian isobutyl acetate 110-19-0 150 ppm - - -
188 | leluvialeu isophorone 78-59-1 25 ppm - - -
189 | lolawelsu lalolalaanun isophorone diisocyanate 4098-71-9 0.005 ppm - - -
190 | 2-lolelwswendlavistuea 2-isopropoxyethanol 109-59-1 25 ppm - - -
191 | lolelnsia osdiom isopropy\ acetate 108-21-6 250 ppm - - -
192 | lolelnsha uoanesed (lofia) | isopropyl alcohol (PA) 67-63-0 400 ppm . - -
193 | lelelwshaoviiu isopropylamine 75-31-0 5 ppm - - -
194 | azihefiuvd luglvemes | lead inorganic, as Pb 7439-92-1 0.05 mg/m” - . .
195 | iam lAsum \ead chromate 7758-97-6
-'Lugﬂmaamsr?’: -asPb 0.05 mg/m’ - - -
-luguradlasiiox -85 Cr 0.012 mg/m’ - - -
—a o m = L.P.G.
196 | woafi.3. Felinsifouman) ) 68476-85-7 1000 ppm - . -
liquified petroleum gas)
197 | wedhd (Usem) mercury 7439-97-6 - - - 0.1 mg/m’
198 | sandlu (Fofa) wefd organo (atkyl) mercury 7439-97-6 0.01 mg/m’ - - 0.04 mg/m’
199 | wwda ueiuea-Diiaflau rnethyl n-buty ketone 591-78-6 100 pprn - - -
- ‘ A 5 min in
200 | wvisa naalse methyl chloride 74-87-3 100 ppm 300 ppm any 3 hr 200 ppm
201 | wnialglnawsniay methylcyclohexane 108-87-2 500 ppm - - -
202 | wvialdlnatenavuoa methylcyctohexanal 25639-62-3 100 ppm - - -
203 | eeln- wvdaldlaaanesiuy o-methylcyclohexanone 583-60-8 100 ppm - - -
204 | wvisadu Aaplss methylene chioride 75-09-2 25 ppm 125 ppm 15 min -
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205 | 44-umddulaesliay 4,4-methylene dianiline 101-77-9 0.1 ppm - - -
206 | wwda LaviSa Aleu (Hua) methyl ethyl ketone (MEK) 78-93-3 200 ppm - - -
- - . . | methyl ethyl ketone
207 | wwda avda Aleu iwasoonlyd y T 1338-23-4 - - - 0.2 ppm
peroxide
208 | wwda viesum methy! formate 107-31-3 100 ppm - - -
209 | wnda laloled methyl iodide 74-88-4 5 ppm - - -
210 | wwda lalgialia Alou methyl isoamyl ketone 110-12-3 100 ppm - - -
211 | wvisa lelathiia miduea methyl isobutyl carbinol 108-11-2 25 ppm - - -
212 | wwmda leledfiadlau methyl isobutyl ketone 108-10-1 100 ppm - - -
213 | wwvda lelelvafia Alau methyl isopropyl ketone 563-80-4 20 ppm - - -
214 | wvda wasuanuny methyl mercaptan 74-93-1 - - - 10 ppm
215 | wmBa wisnsian methyl methacrylate 80-62-6 100 ppm - - -
216 | umda wislseau methyl parathion 298-00-0 0.02 mg/m’ - - .
217 | upawi-wunda aladu alpha-methyl styrene 98-83-9 - - - 100 ppm
218 | wiuved (Weansu) mevinphos (phosdrin) 7786-34-7 0.01 mg/m3 - - -
Tum sumennadnfienage e . s
219 oo, - . mica, respirable dust 12001-26-2 3 mg/m - - -
Whgssuumafiumglald
220 | Whilaslnvied monocrotophos 6923-22-4 0.05 mg/m’ - - -
221 | wasilad morpholine 110-91-8 20 pprn - . -
222 | {ifim nickel 7440-02-0
- Tave wazansussnaud - metal and insoluble 3
. - a . 1 me/m - - -
Warae lugdveddiia compounds, as Ni
- v
- arpseneufasansld
. - soluble compounds, as Ni 1 mg/m3 - - -
lugUredivia
223 | filafiu nicotine 54-11-5 0.5 mg/m’ - . ;
224 | ninlumdn nitric acid 7697-37-2 2 ppm - - -
225 | lunSamonled nitrous oxide 10024-97-2 50 ppm - - .
226 | 'lum3n sanlen nitric oxide 10102-43-9 25 ppm - - ;
227 | Wlnniuudu nitrobenzene 98-95-3 1 ppm - - -
228 | lWlmiBisu nitroethane 79-24-3 100 ppm - - -
229 | lulnsiau lneonled nitrogen dioxide 10102-44-0 - - - 5 ppm
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230 | TlasnBiwedu nitroglycerin 55-63-0 - - - 0.2 ppm
231 | lulmsdisu nitromethane 75-52-5 100 ppm - - -
232 | thilasiwsiny 1-nitropropane 108-03-2 25 ppm - - -
233 | 2ulmsnsiwu 2-nitropropane 79-46-9 25 ppm - - -
88-72-2,
230 | hilasingdu yalolawed nitrotoluene, all isomers 99-08-1, 5 ppm - - -
99-99-0
235 | asAnU octane 111-65-9 500 ppm - - -
seandlon wnsentes lugdves . ) 3
236 - v osmium tetroxide, as Os 20816-12-0 0.002 mg/m - = =
pomily
237 | nIneanyan oxalic acid 144-62-7 1 mg/r0’ - - -
238 | senfiau lovigeslsd oxygen diflucride 7783-41-7 0.05 ppm - - -
WRIEN BumATNAENTENY . .
239 W NS v paraquat, respirable dust 4685-14-7 0.5 mg/m - - -
andrgsruumadiumelals
240 | wsilsesu parathion 56-38-2 01 mg/m - - -
241 | WuezUBLIU pentaborane 19624-22-7 0.005 ppm - - -
242 unAaolsWUNE1AY pentachloronaphithalene 1321-64-8 0.5 mg/rn3 - - -
243 | wunspanlsiuea pentachlorophenol 87-86-5 0.5 mg/m’ - - -
244 | wwuiny pentane 109-66-0 1000 ppm - - -
205 iwesmaalsiondhu perchloroethylene 197180 100 200 5 min in 200
o -18- m r m
(wnsAaBlsiavsiy) (tetrachloroethylene) PP PP any 3 hr PP
246 | Huea phenot 108-95-2 5 ppm - - -
247 | seln-Aladulaosiu o-phenytenediamine 95-54-5 0.1 mg/m’ - - -
248 | wan-adulaesiiy m-phenylene diamine 108-85-2 0.1 mg/m’ - - -
249 | ysr-iifiadulaesii p-phenylene diamine 106-50-3 0.1 mg/m’ - - -
250 | Trlin phorate 298-02-2 0.05 mg/m’ - - -
‘i a . hosgene {(carbonyl
251 | vioadu (mduetia raslsd) prose Y 75445 0.1 ppm . ; ;
chloride)
252 | namveanedn phosphoric acid 7660-38-2 1mg/m’ - - -
253 | vieanesa (mded) phosphorus (yellow) 7723-14-0 0.1 mg,/m3 - - -
254 | veaneda 29ndnanieh phosphorus oxychloride 10025-87-3 0.1 ppm - - -
255 | vieavie¥a wunsaaalin phosphorus pentachloride 10026-13-8 1 mg/m’ - - .
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256 | Woavla$a wunsdalue phosphorus pentasulfide 1314-80-3 1 mg/m’ - - .
257 | Weawas# lnsaanlsd phosphorus trichloride 7719-12-2 0.5 ppm - - -
258 | wsndn usulslasd phthalic anhydride 85-44-9 2 ppm - - -
259 | nsmfinse picric acid 88-89-1 0.1 meg/m’ - - -
foulau (2-lwria-1,3-3uweula | pindone (2-pivalyl-1,3- 3
260 : ) 83-26-1 0.1 me/m - - .
Tow) indandione)
261 | WumaiFuu lonsonlus potassium hydroxide 1310-58-3 - - - 2 me/m’
262 | lwswiAa uoanseod propareyt alcohol 107-19-7 1 ppm - . -
263 | 1,3 Inslwlouanlau 1,3-propiotactone 57-57-8 0.5 ppm - - -
264 | nsalnshleiln propionic acid 79-09-4 10 ppm - . -
265 | Insweniwa$ propoxur 114-26-1 05 mg/m’ - - -
266 | upsuoa-lnsias axdian n-propyl acetate 109-60-4 200 ppm - - -
267 | uesuoa-Insha usanesed n-propyl alcohot 71-23-8 200 pprm - - -
268 | Twsidu 3l propylene imine 75-55-8 2 ppm - - -
269 | Twshau oanlws propylene oxide 75-56-9 100 ppm - - -
270 | 136y pyridine 110-86-1 5 ppm - - y
271 | adlun quinone 106-51-¢ 0.1 ppm - - -
272 | Fwostuon resorcinol 108-46-3 10 ppm - - -
273 | Ts¥luu rotencne 83-79-4 5 mg/m3 - - -
wariion envsvigeslsd Tusu | selenium hexafluoride,
274 R 7783-79-1 0.05 ppm - - -
Yaaiatiey as Se
arsusznauisiaiiion Tuguuos ) 3
275 - selenium compounds ,as Se | 7782-49-2 0.2 mg/m - - -
wlailiau
276 | §an aSanadiu silica, crystalline
- p3alounlav aqmmmm‘m%‘ - cristobalite, respirable R
v . v 14464-46-1 0.025 meg/m - - -
pwaahgsruumaiumelald | dust
- weaN1-AIdY auMATLIRENTA ) 1317-95-9, R
Y u v - a-quartz, respirable dust 0.025 mg/m - - -
3’!'«'1’5197L‘?J'!@WUUWNW\UW\HI‘&G& 14808-60-7
277 | Taiflex ovlad sodium azide 26628-22-8
- lugdvadludon axled as sodium azide - - - 0.29 mg/m’

- lugVlevosnsalansiledn

as hydrazoic acid vapour

0.11 ppm
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278 | Tafion Tudalnd sodium bisulfite 7631-90-5 5 mg/m’ - - -
279 | Tode lansontas sodium hydroxide 1310-73-2 2 mg/m’ - - -
ansoudion Tasum lugves ‘ s
280 - ¥ strontium chromate, as Cr 7789-06-2 0.0005 mg/m - - -
Tasudlan
281 | ansAiu strychnine 57-24-9 0.15 me/m’ - . -
282 | dldu styrene 100-42-5 100 600 5 min in 200
s Y m m m
PP PP any 3 br PP
283 | dalvivm sulfotep 3689-24-5 0.1 mg/m’ - - -
280 | dawie$ laoanlus sulfur dioxide 7446-09-5 5 pmm - - -
285 | namdanf3n sulfuric acid 7664-93-9 1 mg/m’ - - -
286 | viarl talc 14807-96-6
- faitiduussnevuaadiuly o
¢ - containing no asbestos 3
WBALUAVDE BUAATLIRIENT - 2 mg/m . , .
Yo, N . | fibres, respirable dust
swaaddszuumafnglald
- Andutseneuveaduloned .
o - containing asbestos fibres, 3
wanea aunATUIAANTRgn , 0.1 f/cm . - -
N N » respirable dust
ddssuumadiumelald
7EAT Gansovida lnls TEPP (tetraethyl 5
287 107-49-3 0.05 mg/m - ~ -
Woanin) pyrophosphate)
wagiion tnvengeslse tellurium hexafluoride, as
288 - 7783-80-4 0.02 ppm - - -
Tusyvosinag\doy Te
289 1,1,2,2-mmsﬂaaisﬁmu 1,1,2,2-tetrachloroethane 79-34-5 5 ppm - - -
290 | wmsutovisa \an 'lugﬂmamsﬁ"': tetraethyl lead, as Pb 78-00-2 0.075 mg/rn3 - - -
291 | wnstlalasiusu tetrahydrofuran 109-99-9 200 ppm - - -
292 | wrszvGa lan 'Lug\.lwamsﬁ"’: tetramethyl lead, as Pb | 75-74-1 0.075 mg/m3 - - -
P ] N
unaden arsusenauvimzay thallium, soluble :
203 iy 7840-28-0 0.1 mg/m’ - - -
Tugtgswnaiden compounds, as Tt
296 | nsmlslelnaladn thioglycolic acid 68-11-1 1 ppm - - -
295 | 'lstofla Aaalsd thionyl chloride 7719-09-7 - - - 0.2 ppm
296 | lowsw thiram 137-26-8 5 mg/m’ - - -
297 | Ingdu toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
Tnadu-2,4-alelelwenun toluene - 2,4-diisocyanate
208 | La 584-84-9 - - - 0.02 ppm
(finle) (TD) PP
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4 Faasialiaune (ing) YOFTIANDUATIY (BaNG)w) CAS No. o DURTIZGHEN
Y LQaUATINTEEELIAN hi'hnm'lm']
msvhauuni Zasnitn wam Tusend
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ALy v, Y A
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299 | ealn-lngdiiu o-toluidine 95-53-4 5 ppm - - -
300 | lnsthiia weamn tributyl phosphate 126-73-8 5 me/m’ - - -
301 | ninlnseaalsavdia trichloroacetic acid 76-03-9 0.5 ppm - - -
1,1, lmspaslsding 1,1,1-trichloroethane
302 - ‘ 71-55-6 350 ppm - - -
(nSamanlenaty) (methyl chloroform)
303 | 1,1,2-lmspanlsnu 1,1,2-trichloroethane 79-00-5 10 ppm - - -
am R 5 min in
304 | lnspaelviensdu trichloroethytene 79-01-6 100 ppm 300 pprn ’h 200 ppm
any 2 hr
305 | 1,23 lnsmaslslnainu 1,2,3-trichloropropane 96-18-4 50 ppm - - .
24,5 % (nim 2,4,5-InsAanls 245T (24,5, 3
306 | o 4 o ) o 93-76-5 10 mg/m - - -
HuonTashin) trichlorophenoxyacetic acid)
307 | lnsionSasziu triethylamine 121-44-8 25 ppm - - -
308 | wafiwuiiy turpentine 8006-64-2 100 ppm - . -
309 | gadlen Tugvesginiex uraniurn, as U 7440-61-1
- ansUseneuiiavaly - soluble compounds 0.05 me/m’ - - -
- asusenaviliazate - insoluble compounds 0.25 mg/m’ - - -
310 | by vanadiurn 1314-62-1
- aqnﬂﬂmuﬁﬂtﬁnﬁaﬁvfgvnt'ﬁ'ﬂﬁ
ssuumadiunalald Tuguves | - respirable dust, as V,05 - - - 0.5 mg/m’
lonwudsvuesnlys
- ‘lusﬂwaﬂm'\wtﬁau
y'! M - fume, as V5,05 - - - 0.1 mg,/m3
wuaenlgd
311 | haiie oxdian vinyl acetate 108-05-4 10 ppm - - -
312 | hila Tuslud vinyl bromide 593-60-2 0.5 ppm . - -
313 | aila ranled vinyl chloride 75-01-4 1 ppm 5 ppm 15 min -
314 | 1hitdfu easli vinylidene chloride 75-35-4 5 ppm - - -
315 | Tailla Ingdu vinyl toluene 25013-15-4 100 ppm - - -
316 | mivhdu warfarin 81-81-2 0.1 me/m’ - . .
Au (@ale W s loly
317 'l‘ﬁa, ¢ xylene (o-, m-, p- isomers) 1330-20-7 100 ppm - - -
wad)
318 | lo@fu . xylidine 1300-73-8 5 ppm - - -
319 | yuvesdanvinaole zinc chloride fume 7646-85-7 1 mg/m’ - - .
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, N SravnE adamilag
MSUUNR Fadie . [—
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13530-65-9,
320 | @f Tasum luguvedlasilen | zinc chromates, as Cr 11103-86-9, 0.01 mg/m’ - - -
37300-23-5
321 | & aviiefion Zinc stearate 557-05-1
- PN
- BYMAVNNNATIDNIEAING
* '4- A - inhalable dust 15 mg/m3 - - -
sruumaaumelald
e o P
- pumATUIREN IR IEALING
! - v 4 ¥ - respirable dust 5 mg/m3 - - -
sruumaiumelals
322 | #ined oonled zinc oxide 1314-13-2
« P
- symAynuNaeRgaing
M o LT - inhalabte dust 15 mg/m3 - - -
sruumaiumglald
- symannadniionagaing ) s
R L - respirable dust 5 mg/m - - -
ryumaiumelala
323 | vhwesdanyd sonled zinc oxide fume 1316-13-2 5 mg/m” - - -
aTUszney woslmiloy Zirconium compounds, as 3
324 - 7440-67-7 5 mg/m - - -
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fo & wmsgruthita Feeinunmdsrslud
&.o audunsauagang (pH) fus @@ M o
&lo guugll (Temperature) lWiifiu o ssrwaldva
&m & (Colon) llifiu moo Lefidule
¢« vowdmranednianun (Total Dissolved Solids w38 TDS) Sipngat
() neflszuneaumanin sesliifiy mooo fadnfusdoans
(o) nsdiszunenunaniiitivendasaredwmuniumi
m,000 faanduradng Aeswdasmeiviomaluthierisssunlddodiiuninauends
avaetvuafifogdlumadnhiulifi ¢ooo fndnsuredng
&.& vosidautumsaun (Total Suspended Solids) iy ¢o fagns
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& Twerlust (Cyanides CN) ladifiu olo fiafinSusiofng
&.00 Tniunaglutu (Ol and Grease) laltfiu & fadnsusedng
& o6 Noknailed (Formaldehyde) lifiu o Sadn3usieting
&.ol arsUszneuuea (Phenols) liiifu o fadndursting
& om AABIURATS (Free Chlorine) ltiifiu o Jafintusedns
&.oc arsEdngiouasdni (Pesticide) faamsaalany
&a& Madu (Total Kjeldahl Nitrogen) ltifiu eco fiafindusofns
.00 Tavewtin gl
(@) Hanzd (zn) Liiu &.o fadnsusiefing
(o) 103 Heuenggaun (Hexavalent Chrormium) ldifiu o.o&
fiadnSusodns
() Tasifienlnganauyt (Trivalent Chromium) LAy o.0e fadnsy
f08nT
(@) aavy (As) ifiu oloe fiafinSusiofns
(@) neuas (Cu) TiAu b.o afnfusiodns -
(o) Usan (He) luilfiu o.co¢ fiadinfuredns
(o) uaadlen (Cd) LAY o.om TadnTuredng
(@) wuiSey (Ba) Wiy e.o Tadndusiefng
() Faiien (Se) Litiy o.cb Tsfinsusiedns
(30) Az (Pb) A oo fiadnSuredns
(a@) Dniia (NI LAy e.o fafniudeding
(alo) unsmiila (Mn) LA .o Tafinfurading
) msmi'maaumu’msmummmn‘[swm f1ude &'Lv’ﬂmmmalﬂu
o.0 Audunsanazane ‘L'ﬂmmammmmLﬂunml,avmwaem
(pH Meter) Famnuendenliiini o.e mhe .
oo gyl 'Lﬁ'l%Lﬂiamﬂammmmmummamumama
o.0m ﬁ ‘Iﬁl‘mmamau‘ta (ADM! Method)
.& mammavmammwm T3 ssmefeghefinsaewnunszaIENTes
louda (Glass Fiber Filter Disk) LLavammeammm odo rwadya Wuaetwiley o Fala
5.& ‘uammwmuaaamwm 15453 nsmnunssarynIadteul (Glass Fiber
Filter) uazauwisfigamgll eom - mod swmwaLded Wunaesedes o thlus
.o Ulef 'Lﬁ'(mﬁwmamwamwm wo peAnaardea Wuan & Tu
famanu LLazmmaaﬂmuaumammmalwﬂmmﬂw (Azide Modification) oI SuUsUBIaANIA
(Membrane Electrode)
oo Slod WiiTsdosaanslagldinunadulalasun (Potassium
Dichromate)
o0 Tl WEAEleToTnLunsn (lodometric Method) wieTBuiiituug

(Methylene Blue Method)

Jo.c lwelug...



-n-

.o laenlud Widnsndu (Distilation) uagnsiaindaeisifievd
(Colorimetric Method) %3835 Flow Injection Analysis
v.eo thifuiadlusiy Wiatatndemade Liquid - Liquid Extraction %38
Soxhlet Extraction #hefviasansudausnmiminvesiduraslaty
b.ee Hosurahlen WI4ISAeUE (Colorimetric Method)
. b0l a3Uszneuiiuea Wldnsndu (Distillation) wasnsraireisieud
(Colorimetric Method)
v.0m AaBIUdATE WlHISlawwm (Titrimetric Method) v§e81faud
(Colorimetric Method)
.0 AsEdngivuazdal WlEBMylasuilansfia
(Gas-Chromatographic Method) vi5a35latweswasuwuuy fain Tnsunlnns ¥l (High-Performance
Liquid Chromatographic Method)
v.0¢ fadu Bildiiwanvia (eldahl)
b.eb laveuiin
(@) Fansd nouns uamdoy wuideu aet Sndauazuueniila W
1 Sdevaanesinagnwensn (Add digestion) uagiavnusunalanesneifesnoulinweureniy awua
lnsams (Atomic Absorption Spectrometry : AAS) vide¥sausniiwadwfiawanash (Inductively
Coupled Plasma)
(CYRGEHEEN
n) Tasdlewianun TWldRdosaanesota unse
(Acid digestion) uazTamuSunnlaneimeRevasuinwoureridualalnsiunn (Atomic
Absorption Spectrometry : AAS) w38 5aufnvinaAwRanas (Inductively Coupled Plasma)
) Iaswlputengzanaud WAESHeud (Colorimetric
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Plasma)
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of Water and Wastewater §3 American Public Health Association, American Water Work
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CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 5-May-21 Initial  Final Average
Barometric press, Pb | 756.6 756.2 756.4 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Console No. M50-05 Serial No.f 913428

Metering System ID ' Model. S-110

DGM Number 1173 Correction factor(Yr) 0.993
DGM Model SK25EX Last Calibration Datal 05-Jun-21

Orifice Ref . | DGM Temperature (" C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time &H@
Correction
setting AH Volume V., |DGM Outlet | Avg min mm H,0
Inlet T, factor (Y)
mm H20 |V _Liters | Liters T, T, T,
15.00 100.00 100.70 | 32.40 | 32.40 | 30.00 | 31.20 8.11 0.9877 46.8564
25.00 100.00 100.30 | 30.00 | 30.00 | 29.00 | 29.50 6.28 0.9890 46.3979
50.00 100.00 99.80 | 30.00 | 30.00 | 30.00 | 30.00 4.43 0.9882 46.2116
80.00 100.00 99.40 | 30.00 | 30.00 | 30.00 | 30.00 3.52 0.9853 46.8174
100.00 100.00 99.20 | 30.00 | 30.00 | 30.00 | 30.00 3.15 0.9834 46.9559
Average 0.9867 46.6478
Dued Date of Calibrate 5-May-22
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Calibrated by : 5‘;} | b //: Approved : ?’g tcloo, lB
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Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

@ Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet] 995.com © www.tet1995.com
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/~
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) &322
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES IBEERE &

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No.: 21P1522

Equipment: Digital Barometer
Manufacturer: Lutron This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model ; PHB-318 Corporate Services 3; Equipment Calibration and Testing Services,
Serial No.: B011410
ID No.: No.4
Condition As-Received: Used item
Received Date: 27 April 2021
Calipration Date: 06 May 2021
Reference: 2104-06968WSC Submitted by: Thai Environmental Technic Limited
Ambient Temperature; (23 £ 2) °C
Relative Humidity: (50 + 15 ) % 1/6 Sol Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240
Atmospheric Pressure: 1010 mbar

Page: 10of2

Procedure used:

The calibration was conducted by direct comparison method against Pressure Measuring Instruments

Standard according to in-house calibration procedure CP-P10, using ¥ DKD-R 6-1 ; Calibration of Pressure

Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

{nstrument Model Serial No. Certificate No. Due Date
1) Digital Pressure Gauge ADT 681 211H16340004 21P903 12 Mar 2022

2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 7.50062 mmHg
4. This instrument was used clean air as pressure media.
5.This instrument was instalied in vertical orlentation and center of connector was used as the reference level
6.The certificate is valid only to the item calibrated on date and place of calibration.
7.This Certification is traceable 1o the International System of Unit maintained at:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : Altapel P.

Issue Date : 07 May 2021 [1 Phalines Prabpaipal
[ 1 Sura Suwannasrl

[/]’Attapoi Panurach

R NPKRREE



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 mmHg to 770 mmHg
Resolution : 0.1 mmHg

Applied Pressure (mmHg) | 729.83 | 739.84 | 749.84 | 759.84 | 769.85
UUC* Indication {(mmHg) 730.9 740.9 750.8 7609 | 770.9
Error (mmHg) 1.07 1.08 0.96 1.06 1.05
Decreasing Pressure

Applied Pressure (mmHg) | 769.85 | 759.84 | 749.84 | 739.84 | 720.83
UUC* Indication (mmHg) 770.9 761.0 750.9 740.9 731.0
Error (mmHg) 1.08 1.16 1.06 1.06 1.17

The uncertainty of measurement was + 0.24 mmHg
* UUC = Unit Under Calibration

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

-000-

Cert.No.: 21P1522
Page: 20of2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Soa /%

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES EJ x

534/4 PATTANAKARN ROAD SOI 1§, SUANLUANG, SUANLUANG, BANGKOK 10250 %/~
TEL. 0-2717-3000-24 FAX, 0-2719-9484 i

i

!

Sy g
NSC-TISI-TIS17025

CALIBRATION 0008
Certificate of Calibration ~ Gerffioate No. ¢ 22128

Equipment : Digital Thermometer With Sensor
Manufacturer: Digicon This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : DP-52 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 1.411635
D No.: No.10

Condition As-Received: Used ltem

Received Date: 01 February 2022
Calibration Date: 15 February 2022
to 23 February 2022

Reference: 2202-0016DSC Submitted by: Thai Environmental Technic Limited
Ambient Temperature: (256 £ 3 ) °C :

Relative Humidity: (50 £+ 20) % 1/6 Soi Ramkhamhasng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240
Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller and comparison
with Standard Thermocouple (Type R/S) into high temperature furnace.
The temperature scale used was based on 1TS-90.
Condition of this result of calibration

1.Reference standards instuments :

Instrument NModel Serial No, Certificate No, Due Date
1) Digital Thermometer 1529 A66176 2111248 16 Nov 2022
2) Industrial Platinum Resistance Thermometet 5827 739437 2111248 16 Nov 2022
3) Digital Thermometer 1529 A4B760 211912 07 Sep 2022
4) Industrial Platinum Resistance Thermometer 5627-12 571974 211912 07 Sep 2022
5) Digital Multimeter 2700 4016315 EE-0106-21 14 Oct 2022
6) Standard Thermocouple Probe (Type S) 5650-20 9569 TT-0037-21 02 Apr 2022

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thatchanan Chankong Approved Signatory : //

Issue Date : 25 February 2022 [ ]1Phalinee Prabpaipal

[ ]Chatchawan Khunpiluek
[ ¥'] Wanlop Larpkurn

50281943




Cert. No.: 227328
Page.: 20f 2

. Result of Calibration:- Without Adjustment
Function: Temperature measurement for Channel T1
This equipment was connected with Thermocouple Type K S/N. 11005001 D No. 10

Dimension of probe : Diameter 8 mm., Length 1030 mm. Sheath material : Stainless Steel
Immersion Standard Uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (°C) (°C) (°C) (+C)
150 200.0043 200.7 0.6957 0.73
150 400.0056 400.3 0.2944 1.4
150 600.01 588.9 -1.11 3.1

UJUC™ : Unit Under Galibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.

-0fo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 s

NSC-TISITIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0005

N

™
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Cert.No.; 21MM172
Page.: 1 of 3

Certificate of Calibration

Equipment : Electronic Balance

; Manufacturer : Mettler Toledo

Model : AB204

Serial No. : 1116392227

ID No. : TET.LAB.BALO1

«» Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 10240

Location : Balance Room

Received order : 26 April 2021

Calibration Date : 26 April 2021

Ambient Temperature : 15 °C to 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai
Approved by : ‘mﬁju .
Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 11 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0027904




: Equipment : Electronic Balance Cert.No.: 21MM172
Condition As-Received : Used ltem Page: 2 of 3
- Reference : 2104-04800C-15
- Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
* measurement method against standard weight.

" Condition of this result of calibration

1. Reference standard instruments:~
Instruments Model Serial No. ID No. Test report No. Due date

1) Standard Weight Set (E2 15884 24053 70RC007 MM-0189-18 17 Jan 2022
-, 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.

- 4. This certificate is not certified for any commercial transaction.

* 5. This certification is traceable to the International System of Unit.

_ Result of calibration () Without Adjustment { * ) After Adjustment by External Calibration
: Range capacity : 0 g to 210 g Resolution 0.0001 g

' Before Adjustment :

Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
{g) (g) (g) {(¥mg) (k)
100 99.9996 +0.0004 0.19 2
200° 199.9993 +0.0007 0.29 2
- After Adjustment :
1. Determination of the standard deviation of weighing machine {(n=10)
’ Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00004
200 0.00005

Wy, -

a 1053756



. Equipment : Electronic Balance
. Condition As-Received : Used ltem
.. Reference : 2104-04800C-15

" Result of calibration

' 2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
~ The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5

(g9) (9) (g) (g9) (g)

-0.0002 -0.0003 -0.0002 0.0000 +0.0001
3. Departure from nominal value
V Balance Measurement
Applied Weight Reading Correction Uncertainty

(9) (9) (g) (+mg)

Unload 0.0000 0.0000 0.11

0.01 0.0101 -0.0001 0.11

0.1 0.1000 0.0000 0.11

0.5 0.5001 -0.0001 0.1

1 1.0002 -0.0002 0.11

5 5.0002 -0.0002 0.1

10 10.0001 -0.0001 0.11

25 24.9999 +0.0001 0.12

50 49.9999 +0.0001 0.13

100 100.0000 0.0000 0.19

200 200.0000 0.0000 0.28

Cert.No.: 21MM172
Page: 3 of 3

Front

Maximum difference between
off-center and central [oading

(g)
0.0003

Coverage
Factor
(k)
2.04
2.04
2.04
2.04
2.04
2.04
2.038
2

2
2
2

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

: factor k , providing a level of confidence of approximately 85 %.

-o0o-
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Thai Environmental Technic Limited
UIHN maladsadayng s16a

Portable Gas Calibration Report

Date of Calibration: 2-Sep-21

Manufacturer : E-instruments Ambient Condition
Instrument Model : 4500-8 Temperature (23¢5°C): 25,0 °C
Instrument serial no. : 2178 Humidity (55+15% RH):  s50.0 % RH
Instrument ID : 8 Barometer (mmHg) : 759.2 mmHg

Standard gas References

Oxygen (0y) 27960 Linde August 4, 2023
D025806 Linde August 18, 2023
Nitric Oxide(NO)
D271295 Linde October 12, 2022
D824500 Linde October 11, 2024
Sulfur Dioxide (S0,)
D271305 Linde October 11, 2024
D824500 Linde October 11, 2024
Carbon Monoxide(CO)
D271305 Linde October 11, 2024

Calibration Results

0.0 0.0 0.0

0, (Yovol) 0.2 % vol PASS
i3.9 13.9 0.0
0.0 0.0 0.0
NO (ppm) 129.0 197.0 2.0 PASS
393.0 394.0 1.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
S0, (ppm) 406.0 405.0 -1.0 +5% measured Value PASS
804.0 802.0 2.0 101....5000 ppm
0.0 0.0 0.0
CO (ppm) 404.0 406.0 2.0 PASS
793.0 795.0 2.0

Calibrate by: v Approved by : (ya

Thai Environmental Technic Limited 1/6 Sai Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand ~
e Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-79 79 o admin@tet1995.com ¢ www.tet1995.com






RECALIBRATION
DUE DATE:

January 18, 2022

Calibration Certification Information
Cal. Date:  January 18, 2021 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: . Jim Tisch Pa: 748.3 mm Hg
Calibration Model #;  TE-5025A Calibrator 5/N: 0068
Vol. init Vol. Final AVol. ATime AP AH
Run {m3} {m3) {m3}) (min) {mm Hg) {in H20)
i 1 2 1 1.3860 3.2 2.00
2 3 4 i 0.9820 6.4 4.00
3 5 6 1 0.8750 7.8 5.00
4 7 8 1 0.8330 8.8 5.50
5 9 10 1 0.6910 12,7 8.00
Data Tabulation
Tstd )
Vstd Qstd \/ AH\pstg; Pstd aa |y2 H(Ta/ P a)
{m3) {x-axis) (y'ams) Va {x-axis) {y-axis)
0.8937 0.7170 1.4128 0.9957 0.7184 0.8865
0.9894 1.0076 1.9980 0.9914 1.0096 1.2536
0.9874 1.1285 2.2338 0.9894 1.1308 1.4016
0.9862 1.1840 2.3428 0.9882 1.1864 1.4700
0,9810 1.4197 2.8256 0.9830 1.4226 1.7729
m= 2,00604 m= 1.256_1_§_
QSTD b= -0.02669 QA b= -0.01675
r= 0.99997 r= 0.99997
Calculations
Vstd=|AVol{{Pa-AP)/Pstd}{Tstd/Ta) Va=[AVol{{Pa-AF}/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations: .
- Pa Tstd =
Qstd= 1/m (( \/AH (———P <td )(mTa ))-b) Qa= 1/m <( AH(Ta/ Pa ))b)
Standard Conditions
Tstd: 298.15 oy RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20} 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Pai actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m:; slope
sch Environmental, inc. www.tisch-env.com
15 South Miami Avenue TOLL FREE: (877)263-7610

‘llage of Cleves, OH 45002 FAX: (513)467-9009
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 3-aug-21
ITEM : TSP Serial No: (No.13 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K} : 298.0
Average Press. (mmHg) : 758.2 Corrected Average (mm Hg) : -
AverageTemp (°C) :31.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-50252 Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.3897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I1[Sqrt(Pa/Pstd}(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : < T

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : ?";mcﬁw G
For subsequent calculation of sampler flow:

1/m((D)[Sart(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

_“—”——-’”——ﬂ_——-—wm%

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkak 10240 Thailand
o Tel : +66(0)2373-7799(Aut0) Fax : +66(0)2373-7979 » admin@tet1995.com ¢ www.teti995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok

Date : 3-Aug-21

ITEM : TSP Serfal No: (No.19 }

Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature {(deg K) : 295.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
AverageTemp (°C) :32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope :
Model ;: TE-5025A Qstd Intercept :
Serial# : ooss Calibration Due Date :

2.00604
-0.02669
18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) {CFM) (corrected) Linear Regression
1 12.20 1.754 60.0 60.00 Slope : 33.7664
2 9.80 1.574 54.0 54.00 Intercept: 1.66156
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9906
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept

I = chart response

Qstd = standard flow rate Tav = daily
IC = corrected chart response Pav = daily
I = actual chart response

m = calibrator Qstd slope Calibrate By

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg - Approve By

For subsequent calculation of sampler flow:

I/m((T)[Sqrt(298/Tav)(Pav/760)3-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

average temperature
average pressure

>

T

Fooche (b
%

e ———————————————————— e ———— e ————————
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
© Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 » admin@tet1995.com e www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID ; Bangkok Date : 4-Aug-21
ITEM : TSP Serial No: (No.27 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.8 Average Temp: {(Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibi-ation Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 §0.00 Slope : 35.0532
2 9.20 1.525 54.0 54.00 Intercept: 0.3822
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9926
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : —=

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K <T>

Pstd = 760 mm Hg Approve By : /f\f}b’oéﬂv? E
For subseguent calculation of sampler flow:

1/m((D)[Sart(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

e ——————————————
Thai Environmentat Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID ;: Bangkok Date: 5-Aug-21
ITEM : TSP Serial No: (No.33 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 750.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.4 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate Ic
Test # {in H,0) {m3/min) (CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.614¢6
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.5897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations; 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sart(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : |

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K ') f}
Pstd = 760 mm Hg Approve By / /‘qwfxﬁ‘w

For subsequent calculation of sampler flow: d
1/m((D)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

M

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date: 2-Aug-21
ITEM : PM10 Serial No: (No.2 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (*C) : 32.1 Average Temp: (Deg K) : -

Czlibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate Iic
Test # {in H,0) {m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.5897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : —

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K 77 <
Pstd = 760 mm Hg Approve By : (%fﬁf‘?‘é""‘ @
For subsequent calculation of sampler flow: g
1/m((D)[Sqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com
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High Volume TSP&PM-10 Calibration Report
Location : Thai Environmemtal Tech Site ID : Bangkok Date : 3-Aug-21
ITEM : PM10 Serial No: (No.12 ) Calibrate By : Piput
Site Conditions
Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mmHg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 31.8 Average Temp: (Deg K} : -
Calibration Orifice
Make : Tisch Qstd Slope : 2.00504
Model : TE-5025A Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22
Calibration Information
Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CEM) {corrected) Linear Regression
1 12.20 1.754 60.0 60.00 Slope: 34,3081
2 9.40 1.542 54.0 54.00 Intercept: 1.1583
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9915
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 f of Observations: 5
Calculations
Qstd = 1/m[Sart(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[5qrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
= actual chart response
m = calibrator Qstd slope Calibrate By =

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K v
Pstd = 760 mm Hg Approve By : [ 'C/.&CL‘“ 0
For subsequent calculation of sampler flow: 4
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

m

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Aug-21
ITEM : PM1O Serial No: (No.26 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760 00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. (mm Hg) : 757.6 Corrected Average (mm Hg) : -
Average Temp (°C) : 32.8 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00602
Model : TE-5025a Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {m3/min) {(CFM) {corrected) Linear Regression
1 12.00 1.740 60.0 60.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.614¢
3 7.00 1.332 50.0 50.00 Corr. Coeff: 0.3897
8 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¥ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I{Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
) I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : = N

= calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 208 deg K P
Pstd = 760 mm Hg Approve By : 1 ! é/mcé - /—79

For subsequent calculation of sampler flow:
1/m{(D[Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

%
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High Volume TSP&PM-10 Calibration Report

Location : Thai Eavironmemtal Tech Site ID : Bangkok Date: 6-aug-21
ITEM : PM10 Serial No: (No.30 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K} : 298.0
Average Press. (mm Hg) : 757.8 Corrected Average (mm Hg) : -
Average Temp (°C) :32.1 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-5025a Qstd Intercept : -0.02669
Serial# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.30 1.762 60.0 60.00 Slope: 33.5465
2 9.80 1.574 54.0 54.00 Intercept: 1.9079°
3 7.20 1.351 50.0 50.00 Corr, Coeff: 0.9902
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By o=\

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : ?éj/a""éw b

For subsequent calculation of sampler flow:
1/m((I)[Sqrt(298/Tav)(Pav/760)]-b) i
NOTE: Ensure calibration orifice has been certified within 12 months of use

w
Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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" THE LINDE GROUP .

Special Gases Mixture
Customer Details
Name: Address: Customer Tag No.:
Thai Environmental Technic Ltd. 1/6 Soi Ramkhamhaeng 145,
Saphansoong, Saphansaong, Bangkok
10240
Certificate Details
Number: 2422/ Date of Issue: 15-Jun-2021 Expiry date: 15-jun-2023
Material Details
Production Order: 90166058 Material Cade: 472400-5K-34 Cylinder No.: ADD8225K
Gas content: 5.23M° filling pressure: 137.0 bar Valve: CGA 66055
Cylinder Qwner: LINDE Cylinder Material: Spectra seal Cylinder Size: 401
taboratory Report
Analytical Result :
Component Norminal Analysis Result' Uncertainty? Method of Analysis® Assay Date
Concentration
Sulphur Dioxide 45.0 ppe 45,1 ppm + 10 relative (6) 1-PB-352 7-Jun & 14-jun-21
Nitric Oxide 45.0 ppm 47.5 ppm + 1% relative (6)1-P8-352 7-Jun & 14-jun-21
Other NOx impurity Less than 2.3 ppm
Carbon Monoxide 100 ppm 99.8 ppm + 1% relative {6) 1-PB-352 7-4un & 14-jun-21
1 Nitrogen
Reference Standard used in Assay
Reference Standard Cylinder number Concentration Expity date:
Sulphur Dioxide D619726 69.2 £0.2 ppm 2-Dec-2022
Nitric Oxide D619726 71.4+0.2 ppm 2-Dec-2022
Carbon Monoxide D619726 70.5£90.2 ppm 2-Dec-2022
in Nitrogen

Instruinent/Make /Model
FTIR Spectrometers Nicolet iS50
FTIR Spectiometers Nicolet iS50
FTIR Spectrometers Nicolet iS50

Analytical Principle
FTIR-S02
FTIR-NO
- FTIR-CO

Analytical Instruments used in Assay

Last Multipoint Calibration
7-jun-2021
7-May & 11-Jun-21
13-May & 14-Jun-21

Recommend usage condition

Minimum utilization:

Storage condition:

5% of actual content or before expire date whichever comes first.

Keep in well ventilation and secute area.

Comments

When reordering, please quote the ma

Note:

terial number

1. All results expiessed « this teport are on mole/mole basis, unless otherwise specified. The Assay of this Standard has been per{armed in

accordance with the EPA Traceability Protocal EPA-600/R-12/531 fot the Assay and Ceitification of Gaseous Catibration Standards using procedure 41

2. The tepatted expanded uncertainly is based on a standard uncertainty multiplied by a coverage factor k=2, providing a level of confidence of appoximately 55%.
The measurement of this matenal is4iaceable 1o the $1through the teleience gas standard which s raceable to Swiss Natonal Standatd of Mass of
othes recognised national meticlogy inshitules.
3. (1) 6as Chiomatography, (2) Paramagnetic Oxygen Analyzet, {3} Elecirochemical Oxygen Analyze, (4) Blectrochemical Maistisre Analyzer,
(5) Total Hydiocarben Analyzei, {6) Other - Specilied

Page 1of 1

This reporl shail not be reproduced except in full
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tinde (Thaland) Public Company Limite

PG Arghilation 60.0307537000785
15" Floor, Bangna Tower A, 2/3 100 14, Bangna Tiad KM, 6.5 Road, Bangkaew

Bangplae, Samutprakatn 10540, Tel (66) 2338-6100

PB-002/FQ06
g 1s51/2..0% Aprl 2021

Fax {66) 2338-6333

Wetlgrow Plant: 105 Moo 5, Y.Bangsamak, A.Bangpakong, Chathoengsao 24180

Tnsans (66) 38.570-323

vhailand, Tel {66) 38.570-479-93

fax {66) 38.570-323






Analyzer Calibration Report

Thai Environmental Technic Limited
U3Hn_matiadanadeuing e

Calibrate Date :26-Jan-22 Temperature (°C ) 25°C
Analyzer Type S0, Barometer (mmHg) : 7600
Brand . API Humidity (50£15%): 50.0 %RH
Model . 100E Dilutor . APT M700 S/N 625
Serial Number ;1488 (No.13) Zero Air APT M701 S/N 1926
Range : 500 ppb Standard gas 2008225K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 409.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) , Output Difference :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.3 0.3 0.00 0.08
100.0 99.7 -0.3 0.00 0.30
200.0 202.0 2.0 0.01 1.00
400.0 402.0 2.0 0.01 0.50
Average Diff (%) 0.60
Multi Point Calibration
450.0
400.0 y= 1.0:25?11— 0.06 _
= 350.0 - /
£ 3000 pd
§ 250.0 e
g 2000 /a/
£ 150.0
< 1000 =
50.0 /
0.0 a/ ,. ‘ , : :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value{ppb)
—
Calibrate by: /::} Approved by : %Qaﬁw P .

uf lunsedn : 00

Thai Environmental Technic Limited

Tuneya 02/09/15

mufuuues : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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Thai Environmental Technic Limited

a @ a a o o @
H‘H &Mﬂﬁ%ﬂ&?l’g DINE -

Analyzer Calibration Report

Calibrate Date :27-Jan-22 Temperature (°C ) 25°C
Analyzer Type 80, Barometer (immHg) : 755.0
Brand . API Humidity (50£15%): 50.0 %REH
Model - 100A Dilutor . API M700 S/N 625
Serial Number ;1563 (No.15) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas A008228K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.9 0.0 0.0
Span 400.0 404.0 400.0 0.0
Multi Point Calibration
Ref Value(ppb) Analyzer Disp.(ppb) , Output D1f'ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.0 0.0 0.00 0.00
100.0 100.2 0.2 0.00 0.20
200.0 189.7 -0.3 0.00 0.15
400.0 399.5 -0.5 0.00 0.13
Average Diff (%) 0.12
Multi Point Calibration
450.0
y=0.9985x+0.12 _
400.0 o1 A
= 350.0
2 -
& 300.0 /
,g' 250.0
5 200.0 /E/
s
‘g 150.0
< 100.0 /
50.0
0.0 ra/ : : : ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
POl TS R 2
Calibrate by: /S’“ 2 Approved by : 75/&5&?* 4
" 7 £

udluasad : 00 Tunould 02/00/15 myfinuUHesy : QF-QP16-06
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o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 ¢ admin@tet1995.com e www.tet1995.com






Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date :27-Jan-22 Temperature (°C ) 25°c
Analyzer Type 50, Barometer (ninHg) : 760.0
Brand . APT Humidity (50£15%): 50.0 %RH
Model . 100Aa Dilutor . API M700 S/N 625
Serial Number ;195 (No. 16) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas A008228K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.8 0.0 0.0
Span 400.0 396.0 400.0 0.00
Multi Point Calibration
Ref Value(ppb) | Analyzer Disp.(ppb) - Output Dlt.'ference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.1 0.1 0.00 0.03
100.0 59.7 -0.3 0.00 0.30
200.0 201.1 1.1 0.01 0.55
400.0 400.1 0.1 0.00 0.03
Average Diff (%) 0.23
Viulti Point Calibration
450.0
y =1.0006x + 0.14
400.0 o
— 350.0
| -
a2 300.0 /
.;g‘ 250.0
5 200.0 /E’/
£ 150.0
c
< 100.0 /
50.0
0.0 E/ : _ : ,
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)

7 7,
Calibrate by: RS - Approved by : ';{@cﬁva’
L

A luasad : 0o TuReuiia 02/09/15 mfinuuresy : QF-QP16-06

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
s Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995,com






Analyzer Calibration Report

Thai Environmental Technic Limited

Calibrate Date :26-Jan-22 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 755.0
Brand : API Humidity (50+15%): 50.0 %RH
Model . 100A Dilutor . API M700 S/N 625
Serial Number 1412 (No.17) Zero Air API M701 S/N 1926
Range : 500 ppb Standard gas A008228K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.(ppb) | After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.9 0.0 0.0
Span 400.0 412.0 400.0 0.0
Multi Point Calibration
RefValue(ppb) | Analyzer Disp.(ppb) - Quiput D1fference -
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 99.6 -0.4 0.00 0.40
200.0 18%.4 ~-0.6 0.00 0.30
400.0 399.4 ~-0.6 0.00 0.15
Average Diff (%) 0.23
Multi Point Calibration
450.0
y =0.9982x - 0.04
400.0 =y
- 350.0
o
2 3000 e
< -
.g 250.0 /
§ 200.0 s
5 1500
=
< 100.0 /E/
50.0
0.0 B/ ( g ; :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(ppb)
/7 f*ﬁ © e < //J iy ()%
Calibrate by: ;41{:/}3 {'{”x - > Approved by : ’ /Lfﬂc&” )
! .

i

g

ufluased - 0o

Thai Environmental Technic Limited

Tuiteuiid 02/09/15

mufituWesy : QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel 1 +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 e admin@tet1995.com e www.tet1995.com






_ THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 3 September, 2021 Certification No. 401/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard I

Serial No. WEB1121A25A ID No. : No.23

Customer : Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung, Bangkok 10240.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.9 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
- HOCK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 2023
N.I.S.T. Test Reference Number 731/241460
. Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : “9\%‘?‘ Signed : k -

Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 401/21

3 September, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.00 - - - 6.3 0.70
9.02 - - - 8.5 0.52
11.01 - - - 10.1 0.91
13.01 - - - 12.3 0.71
15.01 - - - 14.1 0.91
17.02 - - - 16.3 0.72
20.02 - - - 19.1 0.92
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
80 90
180 180
270

Calibrated by : QQW(FL

Mr. Watcharapol Subwat

Mechanical Engineer




m- Thai Environmental Technic Limited
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Personal Pump Calibration Report

Equipment Type . Personal Pump/Parameter

Equipment Range : 0.1-7.0 I/min

Calibration Range : 0.1-4.0 I/min

Calibration Type : Drycal

Calibration S/N : 4491

Personal Pump Hi Flow/Low &4 &4 &4
Item awn1 A39n 2 a%In 3 Average Uncertainty
S/IN Flow

1. 20140505104 - 2.0 1.9980 1.9980 1.9990 1.9980 +0.0006
2. 20120202042 2.0 1.9960 1.9970 1.9970 1.9960 +0.0006
3. 20111203064 2.0 1.9960 1.9970 1.9980 1.9970 +0.0010
4. 20120103092 2.5 2.4970 2.4970 2.4980 2.4970 +0.0006
5. 20120103046 2.5 2.4980 2.4980 2.4990 2.4980 10.0006
6. 20140505019 2.5 2.4970 2.4980 2.4990 2.4980 +0.0010
7. 20140605018 1.7 1.6950 1.6950 1.6960 1.6950 10.0006
8. 20140605015 1.7 1.6970 1.6980 1.6980 1.6970 10.0006
9. 20111203065 1.7 1.6980 1.6990 1.6990 1.6970 +0.0006

Calibration Date 04 |/ 03 /| 65

Calibration By ___ dssa=a

Remark : Uncertainty Type A= o = SD_

Jn

SD Standard deviation

X

Mean






TECHNQLOGY PROMOGTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 XN\F

7 AT N
1;/” N s o i
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AN ¢ s
WSC-TIS1-TIS17625
TEL.0-2717-3000-27 FAX.0-2719-8484 CALIBRATION 0008

Cert.No.: 21MM171
Page.: 10f 3

Certificate of Calibration

Equipment : Electronic Balance

Manufacturer : Mettier Toledo

Model : XP205DR

Serial No. : 1129273885

ID No.: -

Submitted by : Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Balance Room

Received order : 26 April 2021

Calibration Date : 26 April 2021

Ambient Temperature : 15 °C to 40 'C

Relative Humidity : 30 % to 90 %

Calibrated by : Khit Ruttanaprapachai

Approved by : Wﬁlx ’

Approved Signatory

) Pornthippa Tameyakul
/ ) Malee Butkruea
() Suwit Imjai

(
(
Issue Date : 11 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the bead of Carporate Services 3 : Equipment Calibration and Testing Services.

A 0027905
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Electronic Balance Cert.No.: 21MM171

- Equipment :
- Condition As-Received : Used ltem Page: 2 of 3
- Reference : 2104-04800C-16

- Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct

- measurement method against standard weight.
. Condition of this result of calibration
- 1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2 15884 24053 70RC007 MM-0189-19 17 Jan 2022

. 2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This resuit of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial fransaction.

5. This certification is traceable to the International System of Unit.

Result of calibration () Without Adjustment ( *) After Adjustment by Internal Calibration

~Range capacity : 0 g to 81 g Resolution 0.00001 g
' 81 g to 220 g Resolution 0.0001 g
"~ Before Adjustment :
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g9) (xmg) (k)
80 79.99972 +0.00028 0.15 2
200 199.9993 +0.0007 0.29 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
{(g) of Reading (g )
80 0.000014
200 0.00005

Wy, -

a 1053754



Equipment: Electronic Balance
Condition As-Received : Used ltem
Reference : 2104-04800C-16

. Result of calibration

- 2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5

(g) (9) (g) (g) (9)
-0.0002 -0.0001 -0.0003 -0.0003 -0.0002
~ 3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g9) (g) (g) (+mg)
Unload 0.00000 0.00000 0.025
0.01 0.01000 0.00000 0.025
0.05 0.05002 -0.00002 0.025
1 0.9999% +0.00001 0.027
2 1.99998 +0.00001 0.028
5 4.99298 +0.00002 0.030
10 9.99997 +0.00003 0.034
20 19.99994 +0.00006 0.045
50 4999984 +0.00016 0.080
80 78.99989 +0.00011 0.15
200 199.9995 +0.0005 0.29

Cert.No.: 21MM171
Page: 3 of 3

Front

Maximum difference hetween
off-center and central loading

(g)
0.0001

Coverage
Factor
(k)
2.23
2.23
2.23
2.15
2.13
2.07
2.04
2

2
2
2

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximately 95 %.

~-00o-

Mol -

a 1053753
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Certificate

Cert.No.: 21CHO589
Page.: 10f3

of Calibration

Weﬂ QWQV :r\,zga =

Equipment : Spectrophotometer

EF“ Manufacturer : Lébtech E
%@' Model : Blue Star A gg
5 Serial No. : 1606UV1507 g
:g’v)é ID No. : - 4
g%., Condition As-Received: Used Item

é Received Date : 02 November 2021
EQ Calibration Date : 03 November 2021

5 Reference : 2111-00060C-5

ez

3 dwg\i\.\:'/’ﬁwm\b‘ me
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Submitted by :

Calibration Place :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calib(ated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited)

(25.2-27.6)°C (On-Site)
(64-63) % (On-Site)

In - house method :

CP-OCH4 based on ASTM E 275-01

Uthen Kankawi

Wall, -

AApproved Signatory

9 November 2021

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Condition of calibration result

. Reference Standard Material :

Material
1. Absorbance Standard set
2. Absorbance Standard set
3. Wavelength Standard set
4, Wavelength Standard set
5. Stray Light Standard set

. This certificate is valid only to the item calibrated on date and place of calibration.

. This certificate is traceable to the International System of Unit maintained at :

- National Physical Laboratory (NPL), The United Kingdom of Great Britain and Northern Ireland
- National Institute of Standards and Technology (NIST), The United States of America

Spectral BandWidth :

Scan Speed : Slow

Cert. No.: 21CHO589"

nm

Calibration Results : without adjustment

Wavelength Accuracy

Page: 2 of 3
Serial No. Certificate No. - Due date
32593 85665 17 July 2022
32595 86622 08 Sep 2022
29829 94776 02 Sep 2023
29829 94777 02 Sep 2023
32629 107773 23 July 2022

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material ' Measurement Factor
(nm) - (nm) (£nm) k
361.00 360.8 0.16 2.00
472.47 472.0 . 0.16 2.00
536.66 537.0 0.16 2.00
684.49 683.8 0.17 2.00
879.27 879.4 0.17 2.00

a 1080441



Cert. No.: 21CHO589

Page: 30of 3
Calibration Results : without adjustment
Photometric Accuracy ‘
Wavelength Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor
{(nm) (Abs) (Abs) (%Abs) k
Zero 0.0000 0.0028 2.00
: 0.5704 - 0.5659 0.0028 2.00
420.0
: 0.7139 0.7074 0.0028 2.00
1.0019 0.9893 0.0028 2.00
Zero 0.0000 0.0028 2.00
0.5204 0.5165 0.0028 2.00
546.1
0.7000 0.6955 0.0028 2.00
0.9814 0.9760 0.0028 2.00
Zero 0.0000 0.0028 2.00
- 0.5621 0.5569 0.0028 2.00
635.0 )
0.7650 0.7595 0.0028 2.00
1.0738 1.0669 0.0028 2.00
Stray Light
* Straylight at
Reading at 279.73 nm £ 0.11 nm
279.73 nm 0.11 nm
Abs 1.9183
%T 1.19
Remark

. - Each individual filter is measured against the empty filter holder (blank) used to zero the ‘spectrophotometer

- Cut-off wavelength of stray light reference material (Potassium lodide) =

- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength

- *: Not NSC-ONSC Accredited »

279.73 nm + 0.11 nm

279.73 nm £ 0.11 nm

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k , providing a level of confidence of approximately 95 %.

-000-

a 1080440
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Cert.No.: 21CHO382
1of2

Page.:

SUANLIIANG BANGKOK 12350

TRECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
FAX. 0-

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
27199484

THL. G-2737-3000-27

344 PATTANAKARN ROAD 80T 18, SUANLUANG.

pH Meter
Horiba
LAQUA-PH1300

Certificate of Calibration

Equipment :
Manufacturer :
Model :
Serial No. : BOBDOD12
12 No. : -
Condition As-Received: Used ltem
Received Date : 15 July 2021
16 July 2021
2107-03220C-8
Thai Environment Technic Limited
1/6 Soi Ramkhamhaeng 145,

Calibration Date :
Khwaeng/Khet Saphan Sung,

Reference
Submitted by :
Bangkok 10240
Laboratory { Thai Environment Technic Limiled.)
(26.3 - 25.9) °C

(629 - 64.2) %
In - house method :
- CP-QCH2 by direct measurement with standard

Calibration Place:

voltage calibrator and direct measurement
with certified reference material (CRM)
Kunchit Promprat

A;}prove:j Signatory

Ambient Temperature :

Relative Humidity :
Calibration Procedure:

Calibrated by :

Approved by :
19 August 2021

(/} Malee Butkruea
{ ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

The Uncertainties are for a confidence probability of appreximately 95%

Tasis certificie may not b reproduced vther than e il excopt with The prics written

Issue Date :
Approval of the head of Corpunte Serviees 3 1 Eyudpment Catibeation and Testing Servives.




Cert. No.:  21CHO392
Page.; 20f2
Condition ¢ ‘
1. Reference Standard Instrument
Instrument SerialNo. 1D No. Cert. No, Bue Date
1) Document Process Calibrator 1385032  130RC022 20E4213 24 Nov 2021
2} Digital Thermometer - 130RC017 2176886 08 Apr 2022
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials i The measurement resulls are traceabls to Si through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No, AR-1835
Buffer Solution Manufacturer Lot No, Exp. date
pH 1.678 CPA chem 677226 24 Mar 2022
pH 4.008 CPA chem 725926 13 Jan 2023
pH 6.866 CPA chem 677228 16 Feb 2022
pH 9.181 CPA chem 754031 02 July 2022
*pH 12,450 Hach Lenge GmbH 02796 15 Dec 2022
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (2,4,7,10)

Unit Under Nominal | Standard i Uncertainty of Coverage
Calibration Value Voltage Actual Reading Measurement factor
input {+mV} k
s pH _mV mv pH
pH Meter 1.680 3473 3147 | 1.880 0.058 2.00
S/N.: BO6DOo12 4.000 177.48 177.5 4,000 0.058 2,00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -128.9 9.180 | 0.058 2.00
10.000 ~177.48 -177.5 10.000 | 0.058 200
Funetion : pH Measurement
Performing five buffers standard curve by using buffer nominal pH {2,4,7,912)

Unit Under Standard pH Actual pH jActualmV| Uncertainty of Coverage

Calibration Buffer Solution Reading | Reading | pH measurement factor

{mV) ) K

pH Electrode 1.678 1.681 292.3 00070 2.08

S/ 9XSMO055 4.008 4.012 155.1 0.0077 243
6.886 6.864 -13.8 0.017 2.07
9.181 8.191 ~149.9 0.049 208

*12.450 12.449 -340.8 0.022 2.60

Remark :* = Not NSC-ONSC Accredited
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

-00g- ’ m

a 1060302



TECHNOLOGY PROMOTION ASSOCIATION (THAJILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK. 10250
TEL.0-2717-3000-24 ~ FAX.0-2719-9484

e

Cert.No.: 21CH1510 5

i3

e o 22 Page.: 1 of 2 - 1

Certificate of Calibration b

Equipment : Turbidity Meter [

Manufacturer : Thermo Scientific \

f, Model : EUTECH TN-100
o .
s Serial No. : 2655003
iID. No.: - 1
Condition As-Received: Used Item e

g Received Date : 29 October 2021

Calibration Date : 01 November 2021 ,

; Reference : 2110-0944WSC-3
Submitted by : Thai Environmental Technic Limited N
1/6 Soi Ramkhamhaeng 145, L
3 Khwaeng/Khet Saphan Sung, Bangkok 10240 4

. Ambient Temperature : (25 £ 25) °C
Relative Humidity : (50 + 20) % e
Calibration Procedure : In - house method : CP-CH11 Q;
based on direct measurement by N
using Formazin standard solution
Calibrated by : Walalak Sirithean
Approved by : %%L i
/ Approved Signatory ,
{* ) Malee Butkruea 4.1
() Saithip Meangmai {
( ) Warakorn Lerngagtrakul i
Issue Date : 2 November 2021 s
The Uncertainties are for a confidence probability of appreximately 95%. !
This certificate may not be reproduced ofher than in full, except with the prior wriiten 5{ .
approval of the head of Calibration and Testing Equipment Services. :3

A 0007880



CertNo.: 21CH1510

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments
This certification is traceable to the International System of unit (S! unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130ECO10 21H1462 27 June 2022
2) Electronic Balance N03678 140RC001 21MM429 21 Sep 2022
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assag
1) Hexamethylenetetramine HIMEDIA 0000343342 99.5%
2) Hydrazinium Sulfate HIMEDIA 0000332928 .99.2%

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration result

Performing four - Formazin suspension standard curve by using 0,20,100,800 NTU
Turbidity Meter Serial Number 1 2655003

Standard UUC* Reading Uncertainty of | Coverage ;

Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k
0o | 0.05 0.026 2.05
20 20.0 038 | 200

100 ; 99.7 0.71 2.00

800 | 800 2.1 2.05

Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
~00o-
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

e Certificate Number © SPR22020183-2 Page : 1 of 3

° Customer ! Thai Environmental Technic Limited.

f” 1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung. Khet Saphan

¢ Sung, Bangkok 10240, Thailand.

.

>

= Equipment Name . DO Meter

o Manufacturer . Horiba

2 Model : LAQUAact-DO110

5 Serial Number : DCTDO00S

=3 1D. Number : No.11

i} Environmental Conditions

- Ambient Temperature : 23°CT 2°C Received Date : 11 Feb 2022
Relative Humidity C50% T15% Calibration Date T 14 Feb 2022
Location of Calibration : in-Lab Recommend Due Date - 14 Feb 2023
Calibration Procedure : In-House Msthed Date of Issue T 15 Feb 2022

Method of Calibration

This certifies that the above ingtrument was calibrated in compliance with the calibration system

requirement of ISO/EC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only 10 the calibration of the ilem described above as
received.Our decision rule is to contact the customer if the item pass and fail calibrafion when the results
include the uncertainties and the customer must determine if the resulis meets their nesds.
All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by © Mr.Sarawut Khitmai Approved by @v’/

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number ; SPR22020183-2 Page :2 of 3

&
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Reference Standards

)]

Equipment Name Model Serial No. Certificate No. | Dus. Date

Zerg Oxygen Solution HI7040L L.ot. S0066/21 22F11 22 Jun 2026
Oxygen, Carbon monoxide and TRM-E-3100 NA CG-0150-21 15 Nov 2026
Electronic Balance ME2388 22314692 SPR21070480-1 | 03 Aug 2022

Traceability
This certification is traceable to the International System of Unit maintained at :
HANNA - Hanna Instruments (Thailand) Ltd.

T eumaeg sueniBusy 88y

[

£ NIMT - The National Institute of Metrology, Thalland.
. SP Metrology - SP Metrology system (Thailand) Co.Ltd.

@
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

= Certificate No.: SPR22020183~2 Page: 3 0of 3

e Function : Dissolved Oxygen Permanance Test Unit : ppm

] Actual Uncertainty
- Range (ppm) UUC. Reading Error
o Standard (£)

@ 0.00 0.00 0.00 0.13
3 0-40
& 8.30 8.22 ~0.08 0.13

§ Note:
& The result of calibration was found.accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

o Measurement Uncertainty
o The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying
- the standard unceriainty with the coverage factor k = 2, providing a level of confidence approximately 95%

-~ End of Certificate ~

e
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Dt

=Lrs %\mm @“@%

TEL. 0-2717-3000-24

Certificate of Calibration

Equipment : BOD Incubator
Manufacturer : Siam Intercool
iModel : PJEZSOH000

Serial No. : C9717492

ID No. : LAB BOD 03

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthijppa Tameyakul

(v ) Malee Butkruea

. Thai Environmental Technic Limited

FAX. 0-2719-9434

Cert. No.: 21TM1903
Page.: 1 of 3

1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

2 November 2021
3 November 2021
(26 £10)°C
(50£30) %

Khit Ruﬁanaprapachai

Wl -

Approved Signatory

M%WM S 4 WWW%@%'@&M% B P “‘“wﬁ?*’%‘&wmﬁ“w%ﬂw Y W@%M% @@%»'

() Suwit Imjai
Issue Date : 9 November 2021
The Uncertainties are for a confidence probability of approximately 95%. §
This certificate may not be reproduced other than in full, except with the prior written %é% &
approval of the head of Calibration and Testing Equipment Services. %‘;%E
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. Equipment : BOD Incubator Cert. No.: 21TM1903
. Condition As-Received: Used ltem . Page.: 2 of 3

. Reference : 2111-00060C-4 '

° Procedure Used :- ‘

‘ Calibration were conducted using calibration procedure CP-OT02 according to direct measurement

- method with Data Acquisition which connected with Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration

- 1. Reference standard instrument;-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A° MY44060450 21LM4/1 06 Mar 2022

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

;> Result of Calibration :- (*) Without Adjustment
1% Function of UUC* : Temperature Source

Fresh air setting : Not Available Environment during calibration
: | Beginning Finished
—{2 . Temp. (°C) 24 25
REL.Humid. ( % ) 52 55
4 ° o AC Supply ( Volt ) 221 220
?
’ : E i $ Position : Ref. Std.
s HI ID No.:
! Wml,bm/i£°/% ’//é( . 1 19-14TC-01
g 2 19-14TC-02
~ W ~ 3 19-147C-03
Probe Installation Details : Dimension of Chamber : 4 19-14TC-04
a= 10 cm D= 050 m 5 19-14TC-05
= 10 cm W= 0.50 m 6 19-14T7C-06
c= 10 cm H= 1.2 m 7 19-14TC-07
Capacity = 0.30 me 8 19-14TC-08
9 (ref.) 19-14TC-09

a 1080443



BOD Incubator Cert. No.: 21TM1903
Condition As-Received : Used Item Page.: 3 0of 3

Reference : 2111-00060C-4
¢ Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting | Reading stability . uniformity Variation Factor
(°C) (°C) (°c) _(£°C) (°c) (°c) (£°C) k

- 20.0 20.0 20.0 0.084 0.26 , 0.36 0.83 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2. 3 4 5 6 7 8 9 (ref.)
20.0 20.071 19.877 19.969 19.955 20.008 20.008 20.107 19.981 19.883

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperatu‘re pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
- UUC* : Unit Under Calibration

E Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

-00o-

a 1080442






TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG BANGKOK 10250 bl = o

NSC-TISE-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-5484 CALIBRATION 0008

Cert. No.: 21TM819
Page.: 1 of 3
~ e : @ ) @
Certificate of Calibration
Egquipment : Incubator
Manufacturer : Memmert
Model : INE 500
Serial No. : E505.0595
ID No.: TET.LAB.INC 01
Submitted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240
Location : Laboratory (Thai Environmental Technic Limited)
Received Order : 26 April 2021
Calibration Date : 26 - 27 April 2021
Ambient Temperature : {26+10)°C
Relative Humidity : (50£30)%
Calibrated by : Khit Ruttanaprapachai

Mok,

Approved Signatory

Approved by :

( ) Pornthippa Tameyakul
(/ ) Malee Butkruea
() Suwit Imjai

Issue Date : 11 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval af the head of Corporate Services 3 : Equipment Calibration and Testing Services.




. Equipment : Incubator Cert. No.: 21TM819
~ Condition As-Received : Used ltem Page.: 2 of 3
“.Reference : 2104-04800C-3

< :Procedure Used :-

: Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector (RTD ).
 The temperature scale used was based on ITS-90.

Condition of this result of calibration
1 Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY41021843 21LM2 18 Feb 2022

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

- Result of Calibration :- (*) Without Adjustment
- Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
‘((2 ‘ Temp. (°C) 24 25
REL.Humid. ( % ) 52 55
b ] (mﬁ? AC Supply ( VoIt ) 220 220
Q
H [T
? E "~ $ Position : Ref. Std.
N ID No.:
J Wy T ,f e 1 18-04RTD-01
N 2 18-04RTD-02
B w B 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-04RTD-04
 a= 50 cm D= 040 m 5 18-04RTD-05
b= 5.0 cm W = 0.56 m 6 18-04RTD-06
c= 5.0 cm H= 0.48 m 7 18-04RTD-07
Capacity = 041 me 8 18-04RTD-08
9 (ref) |18-04RTD-09

a 1053777




" Equipment :

Incubator Cert. No.: 21TM819
- Condition As-Received : Used ltem Page.: 30of 3
 Reference : 2104-04800C-3
- Result of Calibration :- (™) Without Adjustment
" Function of UUC* : Temperature Source
8 Calibration uuc* uyc* Temperafure Temperature Overall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation Factor
(°Cc) (*c) | (¢ (£°C) (°c) (c) | (rC)| &k
35.0 35.0 35.0 0.046 0.24 0.34 0.30 2
445 44.5 44.5 0.023 1.1 1.1 0.34 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 ] 9 (ref.)
35.0 35.245 35.199 35.157 35.087 35.029 34,989 34.998 34.995 35.200
445 44,954 44,797 44,902 44.413 44181 44.269 44.020 44.059 45.086

- Average* : The average of 30 values in each position.

v',;Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.

- Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

_ temperature at the reference location which are observed at the same time or at as close an observation time as

“:possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

- Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
'UUC* : Unit Under Calibration

'{;NOte . The reported uncertainty of measurement was included stability and excluded uniformity .

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

-000-
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Perkinz=rney
For the Better

WO0-01653060/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

Customer : U3t mailnaanadenne

fa

Recommendation Recertification

Address :

1/6 B8 TNAUNG 145

Period

UUNAEWIHIN VAT WIHIN

NFUNNURIUAT 10240

Date Tested:

Recertification Due:
Date Last Certified:

April 5, 2022

6 Months
October 5, 2022
October 7, 2021

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Mixed standard 1/10

Mixed standard 1/100

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

User Name: Khun Nattapong Visit Number: 10f2

Phone: 02-3737799 PerkinElmer Phone: 02-719-6420 ext 203

Fax: PerkinElmer Fax: 02-318-5597

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

S10

CALIBRATION NUMBER

PART NUMBER
N06S-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
August 30, 2022

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Knet Huay Kwang, Bangkok 10310, Thailand



} WO0-01653060/2022
PerkinEimes

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

o
A

HEHBHEBR
~

~

o

B. Inspect and replace as necessary, all torch components including the RF coi. K

(@)

C. Inspect all tubing for sign of clacking or leaking. K

D. Adjust water and gas pressure regulator settings.

o
A

E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components. K

B. As reqgiured, check and replace all purgebfilters. K

HIHEB

C. Recheck optical alignment. K

3. COOLING SYSTEM CHECKS

o

8][8]

A. Perform preventive maintenance on chiller. K

B. Flush out the chiller every six months. K

4. PERFORMANCE CHECKS

H
A

A. Torch View Alignment.

o
A

B. Wavelength Calibration.

Page 2 of 4
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} WO0-01653060/2022

Perkinsimes

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00723
Ni 231.604 nm <0.011 0.00820
Ni  341.476 nm <0.015 0.01216
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01573
Precision
Zn 206.200 nm % RSD <1.0 0.17
Mg 280.271 nm % RSD <1.0 0.90
Mg 285.213 nm % RSD <1.0 0.59
Ba 455.403 nm %RSD <10 0.24
Detection Limits : Axial As 193.696 nm 3(SD) ppb 0.53
Se 196.026 nm 3(SD) ppb 2.35
TI 190.801 nm 3(SD) ppb 1.28
Pb 220.353 nm 3(SD) ppb 0.41
Detection Limits : Radial As 193.696 nm 3(SD) ppb 7.44
Zn 213.857 nm 3(SD) ppb 0.22
Mn 257.610 nm 3(SD) ppb 0.07
La 379.478 nm 3(SD) ppb 0.54
Ba 455.403 nm 3(SD) ppb 1.18
Ba 493.408 nm 3(SD) ppb 0.03
BEC : Axial (IBX1000)/(s-B) Mn 257.610 nm <30 ppb 2.70
BEC : Radial (1B X 1000)/(IS-1B) Mn 257.610 nm <30 ppb 9.01

Page 3 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



Perkin=imer

For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

» WO-01653060/2022

SERIAL NUMBER : 078N1310024C DATE TESTED : April 5, 2022

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
]j does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinEimer's standard terms and condition of sale,

including warranty terms.

Service Department-PerkinElmer Ltd.
—_ T
SWHE S LMY

( iphan Promlumda )

Authorized Representative :

Service Engineer

Page 4 of 4
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Method: Untitled Page 1 Date: 5/4/2565 10:13:54

Align View XY Axial for analyte Mn 257.610

X-position Y-position Intensity
-2.0 15.0 3129.6
-1.6 15.0 0.0
-1.2 15.0 5070390.7
~-0.8 15.0 6642602.8
-0.4 15.0 7445473.3

0.0 15.0 8094885.4
0.4 15.0 8298554.7
0.8 15.0 7890188.5
1.2 15.0 7014669.0
1.6 15.0 5822805.3
2.0 15.0 4573438.4
0.4 10.0 123831.5
0.4 10.5 198090.7
0.4 11.0 369974.6
0.4 11.5 789879.5
0.4 12.0 1413296.4
0.4 12.5 2409186.8
0.4 13.0 3751831.1
0.4 13.5 5594803.2
0.4 14.0 7021781.6
0.4 14.5 8263943.0
0.4 15.0 9064739.3
0.4 15.5 9392330.5
0.4 16.0 8960007.7
0.4 16.5 8135558.8
0.4 17.0 6665327.4
0.4 17.5 5365770.2
0.4 18.0 4030739.9
0.4 18.5 3011334.2
0.4 19.0 1898478.2
0.4 19.5 1167500.8
0.4 20.0 691502.0
-0.4 15.5 9275874.2
0.0 15.5 9648497.8
0.4 15.5 9548122.5
0.8 15.5 8861809.2
1.2 15.5 7694633.6
0.0 13.5 6343384.9
0.0 14.0 7326143.4
0.0 14.5 8624275.4
0.0 15.0 9589616.9
0.0 15.5 9675833.4
0.0 16.0 9503460.9
0.0 16.5 8384376.1
0.0 17.0 7000126.0
0.0. 17.5 5608777.4

5/4/2565 10:09:59 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 9675833.4 for Axial viewing
Y viewing position set to 15.5 mm having Peak intensity 9675833.4 for Axial viewing

Align View X Radial for analyte Mn 257.610

X-position Y=-position Intensity
-7.0 15.0 15714.4
-6.5 15.0 20209.8
-6.0 15.0 31421.4
-5.5 15.0 55251.1
-5.0 15.0 85894.2
-4.5 15.0 134465.0
-4.0 15.0 200874.2
-3.5 15.0 299361.5
-3.0 15.0 412291.2
-2.5 15.0 503755.5
-2.0 15.0 572985.7
-1.5 15.0 709021.0
-1.0 15.0 916281.0
-0.5 15.0 1033604.2

0.0 15.0 1068835.0
0.5 15.0 1038556.7
1.0 15.0 900932.3



Method: Untitled Page 2 Date: 5/4/2565 10:13:54

1.5 15.0 724061.5
2.0 15.0 541852.9
2.5 15.0 387316.6
3.0 15.0 258443.1
3.5 15.0 190705.4
4.0 15.0 155386.2
4.5 15.0 107375.5
5.0 15.0 66371.0
5.5 15.0 38218.2
6.0 15.0 22138.6
6.5 15.0 16027.8
7.0 15.0 13766.5

5/4/2565 10:13:02 aligned for analyte Mn 257.610
X viewing position set to 0.0 mm having Peak intensity 1068835.0 for Radial viewing




Method: DLRL-Cal Page 1 Date: 5/4/2565 11:28:27
Reprocessing Begun
Logged In Analyst: TET Technique: ICP Continuous
Results Data Set (original): PM5APR22
Results Library (original): C:\Users\Public\PerkinElmer\IPV\Results.mdb
Results Data Set (reprocessed):
Results Library (reprocessed):
Method Loaded
Method Name: DLRL-Cal Method Last Saved: 5/4/2565 10:59:28
IEC File: MSF File:
Method Description: C8000-Calibration for later test
Sequence No.: 1 Autosampler Location:
Sample ID: Calib Blank 1 Date Collected: 5/4/2565 11:10:27
Analyst: Data Type: Reprocessed on 5/4/2565 11:28:08
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
aAll 173.0 kPa 0.55 L/min
Mean Data: Calib Blank 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
As 193.696 38.2 [0.00) mg/L
Zn 213.857 237.7 [0.00] mg/L
Mn 257.610 74.4 [0.00] mg/L
La 379.478 220.3 [0.00] mg/L
Ba 455.403 18905.4 [0.00] mg/L
Ba 493.408 3722.0 [0.00] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collected: 5/4/2565 11:25:35
Analyst: Data Type: Reprocessed on 5/4/2565 11:28:08
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
All 175.0 kPa 0.55 L/min
Mean Data: Calib Std 1
Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conec. Units
As 193.696 15520.8 [5.0] mg/L
Zn 213.857 164966.6 [1.0] mg/L
Mn 257.610 1852466.9 [1.0] mg/L
La 379.478 392692.0 [1.0] mg/L
Ba 455.403 1118232.1 [0.1] mg/L
Ba 493.408 778086.9 [0.1] mg/L
Calibration Summary
Analyte Stds. Egquation Intercept Slope Curvature Corr. Coef. Reslope
As 193.686 1 Lin, Calc Int 0.0 3104 0.00000 1.000000
Zn 213.857 1 Lin, Calc Int 0.0 165000 0.00000 1.000000
Mn 257.610 1 Lin, Calc Int 0.0 1852000 0.00000 1.000000
La 379.478 1 Lin, Calc Int 0.0 392700 0.00000 1.000000



Method: DLRL-Cal Page 2 Date: 5/4/2565 11:28:27

Ba 455.403 1 Lin, Calc Int 0.0
Ba 493.408 1 Lin, Calc Int 0.0

11180000 0.00000 1.000000
7781000 0.00000 1.000000

Sequence No.: 3

Sample ID: IDL-RL (2% HNO3)
Analyst:

Logged In Analyst (Original) : TET
Initial Sample Wt:

Dilution: 3X

Wash Time:

Autosampler Location:
Date Collected: 5/4/2565 11:13:11
Data Type: Reprocessed on 5/4/2565 11:28:08

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: IDL-RL (2% HNO3)
Analyte Back Pressure Flow

All 164.0 kPa 0.55 L/min

Mean Data: IDL-RL (2% HNO3)

Mean Corrected Calib.
Analyte Intensity Conc. Units
As 193.696 -32.7 -0.0 mg/L
Zn 213.857 -145.5 -0.0 mg/L
Mn 257.610 -84.8 -0.0 mg/L
La 379.478 -51.4 -0.0 mg/L
Ba 455.403 -16491.8 -0.0 mg/L
Ba 493.408 -3277.5 -0.0 mg/L

Sample
Std.Dev. Conc. Units Std.Dev.
0.00 ~31.6 pg/L 7.44
0.00 -2.6 ug/L 0.22
0.00 -0.1 pg/L 0.07
0.00 -0.4 pg/L 0.54
0.00 -4.4 ng/L 1.18
0.00 -1.3 pg/L 0.03

RSD

23.
8.
50.
137.
26.
2.

54%
16%
89%
20%
58%
70%



Method: DLXL-Cal Page 1 Date: 5/4/2565 11:29:14

Method Loaded

Method Name: MnBEC Method Last Saved: 15/10/2563 10:51:07
IEC File: MSF File:

Method Description: C8000-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50pg/L

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 5/4/2565 11:16:39

Analyst: Data Type: Reprocessed on 5/4/2565 11:28:42
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 165.0 kPa 0.55 L/min

Mean Data: IB (2% HNO3)-

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 32575.7
Mn 257 RN 16535.1
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 5/4/2565 10:16:09
Analyst: Data Type: Reprocessed on 5/4/2565 11:28:42
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 159.0 kPa 0.50 L/min

Mean Data: IS (N069-1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 2786693.9
Mn 257 RN 124287.7
Method Loaded
Method Name: DLXL-Cal Method Last Saved: 18/10/2562 16:03:02
IEC File: MSF File:

Method Description: C8000~Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 5/4/2565 11:18:41

Analyst: Data Type: Reprocessed on 5/4/2565 11:29:06
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 166.0 kPa 0.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 -19.1 [0.00] wg/L



Method: DLXL-~Cal Page 2 Date: 5/4/2565 11:29:15
As 193.696 126.1 [0.00] pg/L
Se 196.026 75.5 [0.00] pg/L
Pb 220.353 678.5 [0.00) pg/L

Sequence No.: 2
Sample ID: DL~-Standard
Analyst:

Autosampler Location:
Date Collected: 5/4/2565 11:23:28
Data Type: Reprocessed on 5/4/2565 11:29:06

Logged In Analyst (Criginal) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: DL-Standard
Analyte Back Pressure Flow
All 172.0 kPa 0.55 L/min
Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev. RSD Conc. Units
Tl 190.801 26261.4 [1000] pg/L
As 193.696 24431.4 [1000] ng/L
Se 196.026 7121.4 [500] pg/L
Pb 220.353 60587.4 [500] npg/L
Calibration Summary
Analyte Stds. Equation Intercept Slope Curvature Corr. Coef. Reslope
Tl 190.801 1 Lin, Calc Int 0.0 26.26 0.00000 1.000000
As 193.696 1 Lin, Calc Int 0.0 24.43 0.00000 1.000000
Se 196.026 1 Lin, Calc Int 0.0 14.24 0.00000 1.000000
Pb 220.353 1 Lin, Calc Int 0.0 121.2 0.00000 1.000000
Sequence No.: 3 Autosampler Location:
Sample ID: IDL~-XL (2% HNO3) Date Collected: 5/4/2565 11:20:27
Analyst: Data Type: Reprocessed on 5/4/2565 11:29:06
Logged In Analyst (Original) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL~XL (2% HNO3)
Analyte Back Pressure Flow
All 165.0 kPa 0.55 L/min
Mean Data: IDL-XL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
T1 190.801 4.8 0 pg/L 0.43 1 ng/L 1.28 232.47%
As 193.696 -33.6 -1 ng/L 0.18 -4 pg/L 0.53 12.80%
Se 196.026 ~-3.2 -0 pg/L 0.78 -1 pg/L 2.34 349.60%
Pb 220.353 -118.5 -1 pg/L 0.14 -3 ug/L 0.41 14.09%



Method: Precision Page 1 Date: 5/4/2565 11:30:28

Method Loaded

Method Name: Precision Method Last Saved: 3/5/2554 12:31:51
IEC File: MSF File:

Method Description: C8000 -N=10- 1.0% RSD

Sequence No.: 9 Autosampler Location:

Sample ID: RSD STD (N069-1579/10) Date Collected: 5/4/2565 11:27:21
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (N069-1579/10)
Analyte Back Pressure Flow
All 171.0 kPa 0.55 L/min

Mean Data: RSD STD (N069-1573/10)

Mean Corrected Calib. ' Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.
zn 206.200 515856.0 900.71
Mg 280.271 3935265.2 35404.76
Mg 285.213 226903.9 1335.48

Ba 455.403 8236316.0 19678.87

OO OO

RSD
L17%
.90%
.59%
.24%



Method: MnBEC Page 1 Date: 5/4/2565 11:32:09

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% HNO3) Date Collected: 5/4/2565 11:16:39

Analyst: Data Type: Reprocessed on 5/4/2565 11:31:58
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
All 165.0 kPa 0.55 L/min

Mean Data: IB (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 32575.7
Mn 257 RN 16535.1
Sequence No.: 2 Autosampler Location:
Sample ID: IS (N069-1579/10 Date Collected: 5/4/2565 11:30:45
Analyst: Data Type: Reprocessed on 5/4/2565 11:31:58
Logged In Analyst (Original) : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: IS (N069-1579/10
Analyte Back Pressure Flow
All 171.0 kPa 0.55 L/min

Mean Data: IS (N069-1579/10

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
Mn 257 XN 12093048.9

Mn 257 RN 1851927.4



Spectra
Method: Resolution

Sample ID: Res (N069-1579/10)
Result: PM5APR22

As 193.696-Res

Rep: 3| Ni 231.604-Res Rep: 3
45k i 240k i

) AR ) 1
0._. i ‘ 0— *

i H

193.696 231.604
Intensity: 36155.3 Intensity: 196838.0
Conc: Conc:
1 2
Ni 341.476-Res Rep: 3|Ba 4585.403-Res Rep: 2

230k 4M T

..... SRR A

| |

j "x\\ |
0 0] ;
4 i
341.476 455.403
Intensity: 138007.0 Intensity: 3232506.2
Conc: Conc:
3 4
5/4/2565 11:33:22 Page 1

WinLab



Spectra
Method: Precision

Sample ID: RSD STD (N069-1579/1 0)
Result: PM5APR22

£Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
230k 2M
|
0 ég% | — 0
7 ‘ | y |
]
206.200 280.271
Intensity: 516639.2 Intensity: 3895599.1
. Conc: Conc:
i 2
Mg 285.213 Rep: 3 Ba 455.403 Rep: 2
100k 3M
_— 1{ - \\\u ............ S— |
0] 0] |
4 i
285.213 455.403
Intensity: 225977.1 Intensity: 82562527
Conc: Conc:
3 : 4
5/4/2565 11:30:16 Page 1 WinLab



F’kia Elmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579
Description: Multi-Element Standard
Matrix: 2% HNOs

Lot Number! 3-168MJX1

Certification Date: FER - = 202

Expiration Date: A”E 3 0 2322

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  lLabeled HMeasured SRM Analyte Labeled Heasured SRM
As 50.0 yg/ml.  48.9 pg/mlb 3103a* Ni 10.0 pg/mb 10.0 pg/mi- 3136*
K 50.0 ug/mk  49.8 pg/ml. 31412* Sr 10.0 pgfml 10.0 pg/mi. 3153a*
La 10.0 pg/mL 10.1 pg/mL 3127a* Zn 10.0 pg/mb 10.0 pg/mlL 31688
Li 10.0 p/mb  9.97 pgfml. 3129a" Ba 1.00 pg/ml. 0.995 pg/ml 3104a*
Vin 10.0 pg/mL 10.0 pg/mb 3132* Mg 1.00 pg/mL 1.01 pyg/mb 3131a*

* - indicates NIST SRM - indicates CRM (when NIST SRM is not available)
Reference Multi: Log# 2-183MJ, 3-56MJ, 2-84MJ

Refer to side 2 for details of certification.

Balances are calibrated with weight s&ts traceableto NIST.
We guarartee that our ParkinElmer Pué Ataimie-Shectroscopy Standards srestabife and accurate to 20.5% of cerlified
soncentration untl the expiration date, provided the standards-are et fightly expped and stored under normal faboratory
gonditions. This valugé is thesum of cuinulafive sriors associated with the analyfical determirtations, pipetiing.and dituting to final
volume. Eor these solutions we use high purity acids, ASTI Type | water (18 megohm double dejonized), and leached, tripie-rins
ed hottigs. All glassware tsed fs tlass A, ‘

] } Cerlifying Officer: ? « {} 4/&'5

i

W@gﬂﬁﬁeﬁm&x@éﬁa&éﬁi&sfar‘a:,éémgitie. et of ovr-global «ffices.



'-er!mer ure

| Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instriument Calibration Standard 4
Matrix: 5% HNOa

Lot Number: 54-134CRY1 Certification Date: FEB = - 2821

Expiration Date: AUG 3 i 2&22

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 100 pgiml 106 pg/mb 3103a* Pb 50.0 pg/mL 50.1 pgtml 3128*

T 100 pg/mL 101 pg/mi. 3158* Se 50.0 pg/mL 49.9 ug/mi 3149*
Cd 50.0 pg/mL  50.0 pg/mi. 3108*

* - indicates NIST SRM T ~ indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 52-179CR, 1-177YJ

Refer to side 2 for details of certification.

Balancesane calibrated with welght sets fraceable to NIST.
| We guarantee thatour PerkinElmer Pure Atomic Spectroscopy Standards are stable and accurate to £0.8% of cerlified
| concentration unfil the expiration date, provided the staridards are kept tightly capped angstored uhder riormal laboratory.
canditions. This valise is the sum of sumulative errors-associated with the analylical determinations, pipetfing, and dilutiig tofinat
volume, For these solutions we use filgh purity-acids, ASTM Type Iwater (18:megohi double deiorized), and leached, tripleains
- edbottles. All glasswere used fs class A

’ | } Certifying Officer. ? ki gﬂ’i}ﬁ{

PerkinElmer’

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.



GCiohal Service Training Department

Service Fngineer Certification

This is to certify that the above mentioned
PerkinFEimer representative has been trained to
service the instrument indicated below:

ICP220B Optima 8300 & Optima 4X/5X/7X00 Serics

Instructors £  ' o Date: July 20, 2012

Gei}f/ﬁﬁeii

Certified by: WN

{réanager, Clobal Trajning Onerations)







FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
Customer : THAI ENVIRONMENTAL Date Tested: 26-1.0.-22
TECHNIC LIMITED. Recommendation Recertification
Address :  1/6 Soi Ramkhamheang 145, Period 6 . Months
Khwaeng/Khet Saphan Sung, Recertification Due: 25-n.A.-22
Bangkok 10240 Date Last Certified: 27-n.0.-21
User Name: ant nuassas Bulszanslles  Visit Number: 10F 2
Phone: 02-7353101-3, 02-3737799 TH One Source Phone: 081-7316733
E-mail: ketsarin.c@tet1995.com E-mail thonecource@gmai.com
admin@tet1995.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 600 60055070101 AA WinLab Version 3.2
AS 800 80155070102
FIAS-100 2288
TEST STANDARD USED PART NUMBER
GFAAS Mixed standard N9300244

Page 1 of 4

TH ONE SOURCE CO.,LTD. 33/119 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 600S5070101 DATE TESTED 26-3-1.{:'-\'.-22
1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition
B. Grating Condition
C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
2. AUTOSAMPLE CHECK
A. Sampling and Arm
B. Sampling & Rinse Pump
C. Sample Position & Clean
D. Clean or Replace the Hall Sensor
3. COOLING SYSTEM CHECKS
A. Clean and Change Distill water
B. Themosensor
4. FIAS CHECKS
A. Pump and 5 Port Valve |
B. Chemifold and Tubing .
C. Power Supply | _
D. Flow meter and Gas system

Page2of 4
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600
SERIAL NUMBER 600S5070101 DATE TESTED 26-1.m.-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Testis
1. Furnace Gas Flows
Internal Flow 250 + 25 mL/min 235 mL/min
External Flow 100 + 10 mL/min 110 mL/min

2. Chromium Baseline Noise
(mesure 5 furnace dry firings without any sample)
Bassline < 0.005 Int.Abs S 0.0008 Int.Abs
SD <0.005 Int.Abs 0.0008 Int.Abs

3. Chromium Characteristic Mass(m,) and Precition

(measure 5 furnace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mg Results 6.5 pg + 1.5 pg 57 Pg

Precision < 3.0% 2.53 %

4. Copper Characteristic Mass(m,) and Zeeman Ratio

(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)

mg Results 17.0 pg + 3.5 pg 13.5 pg
Zeeman Ratio 0.58 + 0.04 0.544
Page 3 of 4

TH ONE SOURCE CO.,LTD. 33/118 Moo10,T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150 Thailand




FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER  600S5070101 DATE TE.STED 26-4.m.-22

Remarks :
‘ Changed The Controller Bd. Atomizer ( 4 May 2015)

Replace The Contract Cylinder ( 27 July 2021 )
Atomic Signal(peak area)

Zeeman Ratio

Atomic Signal(peak area)+Backgroung Signal(peak area)

0.1675/0.1675+0.1400

0.544

This is to certify that the above tests have been perfomed and the configuration tested

meets
D does’not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4
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PerkinElmer"”

instruments.
Certificate of Training

This is to certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

R

CSLim
Service Specialist

13 Feb 2004
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION 4ND TESTING SERVICES
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Cert. No.: 21TM821
Page.: 10of 3

Certificate of Caiibraﬁm

Equipment :
Manufacturer :
Model :

Serial No. :

D No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
( /) Pornthippa Tameyakul
(4 ) Malee Butkruea

{ ) Suwit Imjai

Issue Date :

incubator
Memmert

INE 500
E505.1143
TET.LAB.INC 02

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory (Thai Environmental Technic Limited)

26 April 2021
27 April 2021
(26£10)°C
(5030 )%

Khit Ruttanaprapachai

S

Approved Signatory

11 May 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

R Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

NSGC-TISETIS17025
CALIBRATION 0008
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Equipment : Incubator Cert. No.: 21TM821
© Condition As-Received : Used Item Page.: 2 of 3

- Reference : 2104-04800C-4

. Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
“'method with Data Acquisition which connected with Resistance Temperature Detector (RTD).

The temperature scale used was based on ITS-90.

<. Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY41021843 i 21LM2 18 Feb 2022
2. This certificate is- valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Clgse nt during calibration
Beginning Finished
T, N Temp. ( °C ) 25 24
REL.Humid. ( % ) 55 59
E 9 (ref;3 AC Supply { Volt ) 220 221 o
. [+
H g (M2 g | Ref. sta. 2,
Q. ; 5 ,‘?‘ ; Position': D No.: ﬁ‘
T, I / / K 18-04RTD-01
-~ 2 18-04RTD-02]
= W ” 3 18-04RTD-03
Probe Installation Details : Dimension of Chamber : 4 1S'O4RTD "Q4
a= 50 om D= 0.40 m 5 18_D4RTD—05 :
b= 5.0 cm W = 0.56 m ) 18-O4RTD'—06 -
c= 5.0 em H= 0.48 m 7 1 8.-_04RTD',0.7 W{:;»
Capacity = 011 m 8  |18-04RTD-08 i
9 (ref) | 18-04RTD-09

a 1053775



Equipment : Incubator Cert. No.: 21TM821

‘Ceondition As-Received : Used ltem Page.: 30of 3
:Reference : 2104-04800C-4

' Result of Calibration :- (*) Without Adjustment

;;;_Function of UUC* : Temperature Source

Calibration | UUC* uuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
() (°c) (°c) (£°C) (°c) (°c) (£C) k
35.0 35.0 35.0 0.031 0.37 0.41 0.30 2

44.5 44.5 44.5 0.028 083 0.86 0.30 2

.1 Calibration ' Measured Temperature ( °C )

-1 Point Position
(°C) 1 2 3 | 4 | 5 6 7 8 9 (ref.)
35.0 34.993 34,789 34.926. 34,729 34.787 34.856 34.692 34.709 35.053
44.5 44,804 44.466 44742 44.434 44,295 44 453 44,199 44173 44,986

) \werage* : The average of 30 values in each position.

emperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
“Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
:‘,temperature at the reference location. which are observed at the same time or at as close an obsérvation time as
ossible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
verall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
UC* : Unit Under Calibration '

lote : The reported uncertainty of measurement was included stability and excluded uniformity .

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

~-00o-







NSC-TISI-TIS 17025
ATITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0237 MTC No. EEL. BP. 47/0165

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metfology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambiént Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : Tenmars Relative Humidity : (50 + 15) %

Model : TM-100 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 181203570

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 13 Jan. 2022
Date of Calibration 1 26 Jan. 2022 1/ @/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www tistrorth  E-mail : mic@tistr.or.th E-mail : sumaleeg@tistr.or.th




1TISTR

NSC-TISI-TIS 1702,
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0237 MTC No. EEL. BP. 47/0165
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20LPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level =)

Standard Microphone Measured Sound Pressure | Deviated value | Uﬁbertaihtyk Tolerance limit
Type Level (dB) @) | (@@ | 1EC60942:2003 Class2
1/2 inch Bruel&Kjaer 4180 94.50 0.50 £010 | #075dB
2. Frequency =
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit | ’
Type (Hz) (Hz) (Hz) IE060942:2003k Class 2
1/2 inch Bruel&Kjaer 4180 989.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 26 Jan. 2022

2/3\‘/

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Chanewat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www.tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.orth

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th




N NSC-TISI-TIS 17055
IITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Nominal Output of Unit Under Test =114 dB re 204Pa at 1000 Hz
Acoustic Output in dB re 20LPa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Request No. 21-65/0237 MTC No. EEL. BP. 47/0165

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) | TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency - ' '
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 984.9 -15.1 +15 +2.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae) lnaypa)

tandards Laboratory
Date of Calibration 1 26 Jan. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 1 27 Jan. 2022 Ref : 2011265011300154001
End of Certificate 3/3

The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:wvaw tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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Sound Level Meter Calibration Report

Equipmeﬁt Type :Sound Level Meter Calibration Date : 24-Feb-2022
Calibrator : TENMARS Sound Calibrator TM~100 Barometric pressure (mmHg) : 7500 mmHg
Standard : IEC 60942 Temperature (23£3)°C : 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(30£15 %) . 500 %RH
Frequency :at 1,000 Hz 1% Dued Date of Calibrate 1 31-Mar-2022
Calibrator Serial NO. 1 180501628
It Instrument Calibrated Reference Before Adjust After Adjus§ Deviation Result
em S b .
Brand | Model | Serial NO.| Acoustic dB | a¥efi1 | n¥efi2|a%efisz| a8y | =+dB +dB | Calibrate
94.0 94.1 94.1 94.1 94.1
6 ACO 6226 030247 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 939 | 939 | 939 | 939 .
14 ACO 6226 050079 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94.2 84.2 84.2
16 ACO 6226 070044 94.0 0.2 PASS
114.0 114.3 114.3 | 1143 | 1143
84.0 94.3 94.3 94.3 94.3
18 ACO 6226 070046 94.0 0.3 PASS
114.0 114.1 1141 | 1141 | 1141
24.0 93.9 93.9 93.9 93.8
19 ACO 6226 070047 94.0 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 94.1 94.1 94.1 94.1
20 ACO 6226 070048 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.1 93.9 93.8 93.9 93.8
21 ACO 6226 070049 940 - 0.1 PASS
114.0 113.9 113.9 | 113.9 | 113.9
94.0 94.2 94.2 94.2 94.2
23 RION | NL-21 | 00487676 94.0 0.2 PASS
114.0 114.2 | 114.2 | 114.2 | 114.2
94.0 84.1 94.1 941 94.1
25 ACO 6226 100098 94.0 0.1 PASS
114.0 114.0 | 114.0 { 1140 | 114.0

Calibration By : T e
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date 24-Feb-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7590 mmHg
Standard : IEC 60942 Temperature (2313)°C 25 °C
Accuracy :94.0 0.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) ;. 500 %RH
Frequency :at 1,000 Hz £1% Dued Date of Calibrate 31-Mar-2022
Calibrator Serial NO. : 181203570
It Instrument Calibrated Reference Before Adjust After Adjusi Deviation Resuit
em T = ¥ a T a3 Y
Brand | Model | Serial NO.| Acoustic dB | n3ufil | n3afi 2| n3efi 3| 108y +dB +dB | Calibrate
94.0 94.0 94.0 94.0 94.0
39 ACO 6226 110104 94.0 0.1 PASS
114.0 114.1 114.1 | 114.1 | 11441
94.0 93.9 93.9 93.9 93.9
40 ACO 6226 110100 94.0 0.0 PASS
114.0 113.8 | 113.9 | 113.8 | 113.9
94.0 94.2 94.2 94.2 94.2
41 ACO 6226 130127 94.0 0.1 PASS
114.0 114.1 114.1 1141 114.1
94.0 93.9 93.9 93.9 239
42 ACO 6226 130128 84.0 0.2 PASS
114.0 1139 | 1138 | 1138 | 1138
94.0 94.1 94.1 94.1 94.1
44 ACO 6226 130130 94.0 0.1 PASS
114.0 114.0 { 114.0 | 114.0 | 114.0
94.0 94.2 84.2 942 94.2
45 ACO 6226 130131 94.0 0.1 PASS
114.0 114.1 | 1141 | 1141 | 1141
924.0 94.2 94.2 942 84.2
46 ACO 6236 112029 94.0 0.2 PASS
114.0 114.1 | 1141 | 1141 | 1141
94.0 94.2 94.2 94.2 94,2
47 ACO 6236 152073 94.0 0.2 PASS
114.0 114.1 | 1141 | 1141 | 1144
94.0 93.9 93.9 93.8 93.9
48 ACO 6236 152074 94.0 0.1 PASS
114.0 113.9 113.9 | 1139 | 1139
94.0 94.3 94.3 94.3 94.3
49 ACO 6236 152075 . 94.0 0.3 PASS
114.0 1141 | 1141 | 1141 | 1144
94.0 93.7 93.7 93.7 93.7
50 ACO 6236 152076 - 94.0 0.3 PASS
114.0 113.8 | 1138 | 1138 | 1138
Calibration By — .
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date 1 24-Feb-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 759 mmHg
Standard : 1EC 60942 Temperature (233)°C : 25 °C
Accuracy 194.0 £0.3 dB and 114.0£0.5 dB Relative Humidity(50£15%) . 500 % RH
Frequency :at 1,000 Hz +1% Dued Date of Calibrate o 31-Mar-2022
Calibrator Serial NO. : 181203570
[ Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem o e o o
Brand | Model | Serial NO.| Acoustic dB | a¥efil |n5af 2| aSefis| S +dB +dB | Calibrate
94.0 941 | 941 | 941 | 94.1
51 ACO 6236 162077 ~ 94.0 0.1 PASS
114.0 141 | 1141 | 1141 | 11441
94.0 940 | 940 | 940 | 940
52 ACO 6226 150142 - 94.0 0.0 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
94.0 943 | 943 | 943 | 943
53 ACQ 6236 160095 - 94.0 0.3 PASS
114.0 114.2 | 1142 | 1142 | 114.2
94.0 84.1 94.1 94.1 941
54 ACO §226 160096 94.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 114.0
94.0 94.2 94.2 94.2 94.2
55 ACO 6236 160097 - 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 940 | 940 | 940 | 940
56 ACO 6226 160098 . 94.0 0.0 PASS
114.0 1141 1 1144 1 1141 | 1141
94.0 939 | 939 | 939 | 939
57 ACO 6226 160099 - 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
94.0 939 | 939 | 939 | 939
58 ACO 6226 160143 - 94.0 0.1 PASS
114.0 113.8 113.8 | 113.8 | 113.8
94.0 94.2 94,2 94.2 94.2
59 ACO 6226 160203 - 94.0 0.2 PASS
114.0 1144 | 1141 | 1141 | 1141
04.0 939 | 939 | 939 | @39
60 ACO 6226 160204 : 94.0 0.1 PASS
114.0 113.9 | 113.9 | 113.8 | 113.9
04.0 94.1 94.1 94.1 94.1
61 ACO 6226 160205 - 94.0 0.1 PASS
114.0 1141 | 1144 | 1141 | 1144
94.0 939 | 939 | 939 | 939
62 ACOD 6226 160211 - 94.0 0.1 PASS
114.0 113.8 | 113.8 | 113.8 | 113.8
Calibration By : = e
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /,/r\\\\ _ o
TEL. 0-2717-3000-24 FAX. 0-2719-9484 b -

NSC-TISI-TIS17025
CALIBRATION 0008
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Certificate of Calibration Certificate No. : 22H103

Page: 1of 2
Equipment : Thermal Environment Monitor
Manufacturer: Quest This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : QUESTemp 34 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: TEK060009
ID No.: 1

Condition As-Received: Used ltem

Received Date: 12 January 2022
Calibration Date: 14 January 2022
to 18 January 2022
Reference: 2201-0338WSC Submitted by: Thai Environmental Technic Limited

Ambient Temperature: ( 25 * 3 ) °C

o i /Khet
Relative Humidity: (50 £20) % 1/6 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

Procedure used: Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison with

standard temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Humidity/Temperature Meter 400 10203027 TH-0063-21 01 Jul 2022

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the International Systemn of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Viporn Tantiyawutti Approved Signatory :
Issue Date : 21 January 2022 [!/] Chakrit Waewanjua

[ ] Pornthippa Tameyakul
[ ]Pitak Srimongkol

S nozmeoss



Cert. No.: 22H103

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature measurement.
This instrument was connected with temperature probe.
Measurement Standard uuc* Uncertainty
- Temperature Reading Error of Measurement
Function C) (°C) (°C) (x°C)
19.98 20.2 0.22 0.44
Wet 29.98 30.3 0.32 0.44
40.04 40.4 0.36 0.44
19.98 20.2 0.22 0.44
Dry 29.98 30.3 0.32 0.44
40.04 40.4 0.36 0.44
19.98 20.0 0.02 0.44
Globe 29.98 30.0 0.02 0.44
40.04 40.1 0.06 0.44

UuC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.
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1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method'
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'™
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method'"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Method'"
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 Y-BHC Ligquid-Liquid Extraction, Gas Chromatographic Method"
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method™
7 Cadmium 1) Digestion, Direct Air-Acetylene Flame Methodw
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'"
3) Digestion, Inductively Coupled Plasma Method™
8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method"
Chromium ' 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method""
3) Digestion, Inductively Coupled Plasma Method"™
10 Chlordane Liguid-Liquid Extraction, Gas Chromatographic Method
11 | Color ADMI Weighted-Ordinate Spectrophotometric Method' |
12 Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
' Spectrometric Method'
, 3) Digestion, Inductively Coupled Plasma Method""
13 | Cyanide Distillation, Colorimetric Method™ ~
14 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method""
15 4,4’-DDT | Liquid-Liquid Extraction, Gas Chromatographic Method™
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method""
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17 | Endrin LIqUId-LlC]UId Extraction, Gas Chromatographic Method[“]
18 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method™®
19 . | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method®
20 Endosulfan Ii Liquid-Liquid Extraction, Gas Chromatographic Method™|
21 Formaldehyde Distillation, Colorimetric Méthod™
22| Free Chlorine DPD Ferrous Titrimetric Method® |
23 Heptaéhlor Liquid-Liquid Extraction, Gas Chromatographic Method!
24 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method!™
25 | Hexavalent Chromium Filtration, Colorimetric Method™
26 Lead ' 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Methodm] A
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ 4
3) Digestion, Inductively Coupled Plasma Method!
28 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™
29 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
| 2) Soxhlet Extraction Method™
31 | pH Electrometrlc Method™
32 Phenols Distillation, Dlrect Photometric Methodm]
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
34 Sulfide 1) ZnS Precipitation, lodometric Method™ -
' 2) ZnS Precipitation, Methylene Blue Method™
35 Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C™®
Total Kjeldahl Nitrogen Macro-Kjeldahl Method™
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38 Total Suspended Solids Dried at 103-105 °C""
39 Trivalent Chromium Digestion, InductiVely Coupled Plasma Method;
Filtration, Colorimetric Method; Catcutationw
40 Zinc 1) Digestion, Direct Air-Acetylene Flame Method' "
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
3) Digestion, Inductively Coupled Plasma Method™
U188y $1uau 77 518013
S1dudi ATuaNY , WAaseih
Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™
Aldrin Liguid-Liquid Extraction, Gas Chromatographic Method
Antimony 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3).Digestion, Inductively Coupled Plasma Method"~
4 Arsenic Digestion, Hydride Genera’uon/Atomlc Absorptlon
Spectrometric Method
Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method
Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method""
2) Digestion, ElectrothermaL Atomic Absorption
Spectrometric Method'"
3) Digestion, Inductively Coupled Plasma Method
7 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™
8 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
2) Digestion, Inductively Coupled Plasma Method"
9 Bromodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™
10 | Bromoform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™®
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
12 Cadmium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'"
‘ 2) Digestion, Inductively Coupled Plasma Method'"
13 Carbon Disulfide Purge and Trap Gas Chromatographic/
| - | Mass Spectrometric Method™
14 Carbon Tetrachloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
15 Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'™
17 Chlorodibromomethane -Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™
18 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
19 Chromium 1) Digestion, Direct Air-Acetylene Flame Method"™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™"
3) Digestion, Inductively Coupled Plasma Method"™
20 Chromium (li1) 1) Digestion, Direct Air-Acetylene Flame Method;
| Filtration, Colorimetric Method; Catculationm]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; Calcutationm ' _
3) Digestion, Inductively Coupted Plasma Method;
- Filtration, Colorimetric Method; Catcula’tionm
21 Chromium (V) Filtration, Colorimetric Method'" '
22 Cyanide ’ Distillation and Colorimetric Methodm
23 DDD Liquid—Liquid Extraction, Gas Chromatographic Method™
24 DDE Liquid-Liquid Extraction, Gas Chromatographic Method"
25 DOT Liquid-Liquid Extraction, Gas Chromatographic Method'™
26 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/

Mass Spectrometric Methodm
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ardui AU BAAsek
27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
28 1,4-Dichlorobenzene Purge and Trap Gas Chromafoéraphic/
Mass Spectrometric Method™"
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'™
30 1,2-Dichlorpethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method"™
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
33 trans-1,2-Dichloroethylene Purge and Trap Gas C-hromatographic/
' Mass Spectrometric Method"
34 1,2-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
35 1,3-Dichloropropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
36 1,3-Dichloropropene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'”
37 | Dieldrin LiquidHLiouid Extraction, Gas Chromatographic Method”
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method'
39 Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
40 Ethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
41 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
a2 Heptachlor epoxide | Liquid-Liquid Extraction, Gas Chromatographic Method'™
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
a4 o-HCH | Liquid-Liquid Extraction, Gas Chromatographic Method'
45 | B-HCH Liquid-Liquid Extraction, Gas Chromatographic Method'
a6 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic Method™
47 | n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'"
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48 Lead 1) Digestion, Electrothermal Atomic Absorption
' Spectrometric Method™ :
2) Digestion, Inductively Coupled Plasma Method™
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method@
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
A 3) Digestion, Inductively Coupled Plasma Method™"
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'™
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™ ‘
52 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method"
53 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method "
54 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric_Methodm
55 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"™
2) Digestion, Inductively Coupled Plasma Method"™
56 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method" »
57 pH Electrometric MethodmJ
58 Phenol Distillation, Direct Photometric Methodm
59 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic Method""
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'"
61 Silver 1) Digestion, Direct Air-Acetylene Flame Method"”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ »
3) Digestion, Inductively Coupled Plasma Method'"
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™

f‘fchJ '
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63 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
64 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Spedrometric Method"
65 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
66 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method"
67 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method'"
68 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
' Mass Spectrometric Method' "
69 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'" ‘
70 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'®
71 Vanadium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, Inductively Coupled Plasma Method"
72 | Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'"
73 m-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'®
75 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™"
76 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method" |
77 Zinc 1) Digestion, Direct Air-Acetylene Flame Method[a]

2) Digestion, Inductively Coupled Plasma Method'™

S o)
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Antimony

Arsenic -
Carbon Monoxide

Chlorine

Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride

| Hydrogen Sulfide

Lead

Mercury

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method®™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method"! ,

Isokinetic Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method®™

1) Bag Sampling, Non-Dispersive Infrared Method™

2) Instrument Analyzer Method®

Absorption, lon Chromatographic Method™

1) Isokinetic Digestion, Atomic Absorp’cion'
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method®™

3) Isokinetic Digestion, Inductively Céupted Plasma
Method™ |

Adsorption, Gas Chromatographic Method

Isokinetic Sampling, Analysis by ISO/IEC 17025 Accredited

Laboratory or Analysis by Department

(5]

of Industrial Works Registered Laboratory®™
(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Method™
Absorption, lon Chromatographic Method™

Absorption, Titrimetric Method™

1) Isokinetic Digestion, Atomic Absorption
Spectrbmetric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method™ - ’

Isokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™

5 I Y 3 I3 n
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13 Opacity Ringelmann’s Method™
14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Methodm
2) Instrument Analyzer Method""
15 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method"”
2) Instrument Analyzer Method"
16 Sulfuric Acid Absorption, Barium-Thorin Titrimetric Methodm
17 Total Suspended Particulate | Isokinetic, Gravimetric Me’thodm
18 Xylene . Adsorption, Gas Chromatographic Method"

o
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Aldrin

Antimony

Arsenic

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method >

2) Solid-Phase Extraction, Gas Chromatographic
Method”*”
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,16)

(10,20]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**
3) Waste Extraction, Digestion, Inductively Coupled

Plasrma Method™*" -

4) Digestion, Flame Atomic Absorption
l6,14]

Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

[6,13]

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method[l’6’16]

2) Digestion, Hydride Generation/Atomic Absorption
16,161

Spectrometric Method

Sl
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "'

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Cbupled
Plasma Method[l’6’13]

4) Digestion, Flame Atomic Absorption

Spectrovmetric Method™*®

5) Digestion, Graphite Furnace Atomic Abserption -

Spectrometric Method™*”

6) Digestion, Inductivety Coupled Plasma Method[é’m

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™**®

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Methodu’s’ls]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method[l’6’13]

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™"

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™™

6) Digestion, Inductively Coupled Plasma Method[s’m.
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method[l’s’m
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorptibn Spectrometric Method[1’6’15]
3) Waste Extraction, Digestion, Inductively Coupled
~ Plasma Method[l’ﬁ’m

4) Digestion, Flame Atomic Absorption

Spectrometric Method***

'| 5) Digestion, Graphite Furace Atomic Absorption

Spectrometric Method™™”
6) Digestion, Inductively Coupled Plasma Method™"”
wimgal drsanaila) .
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Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Methodlle,zm

2) Solid-Phase Extraction, Gas Chromatographic
Method”*”
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,14)

2) Waste Extraction, Digestion, Graphite Furnace
) [1,6,15]

[1020]

Absorption Spectrometric Method

Atomic Absorption Spectrometric Method
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

4) Digestion, Flame Atomic Absorption
(6,141

Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method™™

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method™**®

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method ">

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**”

4) Digestion, Flame Atomic Absorption

Spectrometric Method**®

5) Digestion, Graphite Furnace Atomnic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method ">
1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™**”

2) Waste Extraction, Digestion, Graphite Furnace
- Atomic Absorptidn Spectrometric Method™***
3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method[1'6’13]

4) Digestion, Flame Atomic Absorption
[6,14]

Spectrometric Method
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11

12

13

14

15

16

17

ODD

DDE

bOT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method ™"
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™**"
2) Solid-Phase Extraction, Gas Chromatographic
Method[9'20] ‘
3) Soxhlet Extraction, Gas Chromatographic Method ™
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™>*"
2) Solid-Phase Extraction, Gas Chromatographic
Method™?”
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
(1,9,20]

(10,20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method""" ’
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
1,9,20]

[10,203

Gas Chromatographic Method ‘
2) Solid-Phase Extraction, Gas Chromatographic
Method"*”
3) Soxhlet Extraction, Gas Chromatographic Method %
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method "
2) Solid-Phase Extraction, Gas Chromatographic
Method”™*" A
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Solid-Phase Extraction,

. Gas Chromatographic Method“’g’zol

[10,20]

2) Solid-Phase Extraction, Gas Chromatographic
Method” " A

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Colorimetric Method[1'7’17]

2) Alkaline Digestion, Colorimetric Method

(10,20]

[7,17]
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19

20

21

22

Lead

Lindane

Mercury

Methoxychlor

Molybdenum

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "™

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™"*""

4) Digestion, Flame Atomic Absorption

Spectrometric Method ™

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method>*

6) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Solid-Phase Extraction,

- Gas Chromatographic Method ™"

2) Solid-Phase Extraction, Gas Chromatographic
Method"?”

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Cold-Vapor Atomic
[1,6,18]

[1020)

Absorption Spectrometric Method
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™"®
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™*"
2) Solid-Phase Extraction, Gas Chromatographic
Method™" |
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,14]

(10,20}

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™**”
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Me‘thod[l’é’mv '
4) Digestion, Flame Atomic Absorption

Spectrometric Method"**

uagveifisutosdfifinng
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"™
6) Digestion, Inductively Coupled Plasma Method™"”
23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™***
2) Waste Extraction, Digesti_on, Graphite Furnace
Atomic Absorption Spectrometric Method™*"”
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method""*"”
4) Digestion, Flame Atomic Absorption
Spectrometric Method ¥ .
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™*” | '
‘ 6) Digestion, Inductively Coupled Plasma Method™™
24 PoLychLorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1260 Method %"
-2,2,34455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method %"
-2,2,3,4.45- 3) Soxhlet Extraction, Gas Chromatographic Method[ml]
Hexachlorobiphenyl ‘
-2,2,4,4,55- '
Hexachlorobiphenyl
- 2,255
Pentachlorobiphenyl
-2,2.55-
Tetrachlorobiphenyl
- 2,4,4-Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method™***
‘| 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™
26 Silver 1) Waste Extraction, Digestioh, Flame Atomic

Absorption Spectrometric Method™**®

rsineyayd Snsanaila)

Sl

2) Waste ...

fhwnemsndunaspunyiessinareunaity

vazviloudiasufuRms




-@&_

o a . =Y Qada g
/10U #g170ane AWIUATIEN

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™**

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"”

4) Digestion, Flame Atomic Absorption
Spectrometric Method "

5) Digestion, Graphite Furnace Atomic Absorption -
Spectrometric Method™"™

6) Digestion, Inductively Coupled Plasma Method[6’13]

27 Thallium : 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™'

2) Waste Extraction, Digestion, Graphite Furnace |

Atomic Absorption Spectrometric Method™*™”

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"

4) Digestion, Flame Atomic Absorption

Spectrometric Method™*

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™"™

6) Digestion, Inductively Coupled Plasma Method™"
28 Toxaphene 1) Waste Extraction, Solid-Phase Extraction,
[1,9,20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method”*
3) Soxhlet Extraction, Gas Chromatographic Method

29 Vanadium 1) Waste Extraction, Digestion, Flame Atomic
[1,6,14]

[10,20]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method"*™
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™**”

4) Digestion, Flame Atomic Absorption
6,14

Spectrometric Method

v
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5) Digestion, Graphite Furnace Atomic Absorption

Spettrometric Method™*”

6) Digestion, Inductively Coupled Plasma Method[6’13]

30 Zinc ‘ 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method[l’s’lql

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method "**

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method

4) Digestion, Flame Atomic Absorption

Spectrometric Method™”

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™"”

(6,13]

6) Digestion, Inductively Coupled Plasma Method™

Ay 91uqu 75 518015
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1 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
Aldrin Soxhlet Extraction, Gas Chromatographic Method™ "

3 Antimony 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[é’w]

3) Digestion, Inductively Coupled Plasma Method[é’lsl

4 Arsenic | Digestion, Hydride Generation/Atomic Absorption

Spectrometric Methodlé’m
| Atrazine Soxhlet Extraction, Gas Chromatographic Method "
Barium 1) Digestion, Flame Atomic Absorption

Spectrometric Method™*

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method"™*”

[6,13]

3) Digestion, Inductively Coupled Plasma Method

Sl
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7 Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2"
8 Beryllium 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™"
3) Digestion, Inductively Coupled Plasma Method™™
9 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ 2"
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' 2%
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' 2%*
12 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™™™
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method**”
3) Digestion, Inductively Coupled Plasma Method™®™
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™>?*
14 Carbon Tetrachloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
15 Chlordane Soxhlet Extraction, Gas Chromatographic Method™**”
16 Chlorobenzene Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method
17 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/
‘ ' Mass Spectrometric Method™ >
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"**?
19 Chromium 1) Digestion, Flamne Atomic Absorption

Spectrometric Method[é’m

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™™
3) Digestion, Inductively Coupled Plasma Method[é’m
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20 | Chromium (il 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[6’7’14’17]
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™>">!"
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method™®">!"
21 Chromium (V1) - Alkaline Digestion, Colorimetric Method ™"
22 Cyanide 1) Extraction, Distillation, Titrimetric Method[zq’zs'%]
2) Extraction, Distillation, Colorimetric Method[_ztw’zﬂ
23 DODD Soxhlet Extraction, Gas Chromatographic Method" "
24 DDE Soxhlet Extraction, Gas Chromatographic Method™**”
25 DoT Soxhlet Extraction, Gas Chromatographic Method"
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[12’23]
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"*%”
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">*”
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrome’tric Method?*?
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass SpectrometricMethod[lz’m
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"?**
33 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2>
34 1,2-Dichloropropane | Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">*”
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" %%
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method 2%
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method" ™"
38 Endosulfan Soxhlet Extfaction, Gas Chromatographic Method" ™"
39 Endrin Soxhlet Extraction, Gas Chromatographic Method" "
40 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"??”
45 OL-HCH Soxhlet Extraction, Gas Chromatographic Method' "
46 B-HCH Soxhlet Extraction, Gas Chromatographic Method™ "
a7 Y-HCH Soxhlet Extraction, Gas Chromatographic Method[lo’zo] |
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method™**”
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method™**”
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method >
44 n-Hexane Purge and Trap, Gas Chromatographic/
‘ Mass Spectrometric Method™**?
48 Lead. 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method®"™
3) Digestion, Inductively Coupled Plasma Method>™
49 Manganese 1) Digestion, Flame Atomic Abso'rption
Spectrometric Method ™" ‘
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
3) Digestion, Inductively Coupled Plasma Method™"
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"™
51 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"??
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method"**”
53 Methylene chloride Purge and Trap, Gas Chromatographic/ ‘
Mass Spectrometric Method[lz'm
54 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2%
?m@j |
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61

62

63

Nickel

Polychlorinated Biphenyls
-Aroclor 1016
-Aroclor 1260
-2,2,5,5-
Tetrachlorobiphenyl
-2,2',4,5,5'"
Pentachlorobiphenyl
-2,2,3,4,4 5"
Hexachlorobiphenyl
-2,2',4,4'5,5'-
Hexachlorobiphenyl
-2,2',3,4,4'5,5'-
Heptachlorobiphenyl
Pentachlorophenol

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene

Toluene

1) Digestion, Flame Atomic Absorption

16
Spectrometric Me’thod[61 :

2) Digestion, Graphite Fumace Atomic Absorption

Spectrometric Method[6’15]

3) Digestion, Inductively Coupled Plasma Method

Soxhlet Extraction, Gas Chromatographic Method™ "

Soxhlet Extraction, Gas Chromatographic Method" %

Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method[s’m

1) Digestion, Flame Atomic Absorption

Spectrometric Method™""

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[é’m

3) Digestion, Inductively Coupled Plasma Method[s’ls]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™*

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodm’z_:ﬂ

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™ >

o
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64 | 1,2,4-Trichlorobenzene

65 1,1,1-Trichloroethane
66 . 1,1,2-Trichloroethane
67 Trichloroethylene

68 1,3,5-Trimethylbenzene

69 Vanadium

70 Vinyl chbride
71 m-Xylene

72 o-Xylene

73 p-Xylene

74 Xylene (Total)

75 Zinc

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog™>*”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™**”

‘Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' **

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™>”

1) Digestion, Flame Atomic Absorption

Spectrometric Method™”

2) Digestion, Graphite Furmnace Atomic Absorption

Spectrometric Method™™

3) Digestion, Inductively Coupled Plasma Method®*?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method" 2%

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" %>
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2>
1) Digestion, Flame Atomic Absorption
Spectrometric Method™”

2) Digestion, Inductively Coupled Plasma I\/le’thod[6 )
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SaunAINITRUN, 2547.
4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017
5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2018.
6. United States Environmental Protection Agency. Acid Digestion of Sedlments,
Sludges, and Soils. SW-846 Method 30508, 1996
7. United States Environmental Protection Agency. Alkaline Digestion for Hexavalent
Chromium. SW-846 Method 3060A, 1996.
8. United States Environmental Protection Agency. Separatory Funnel Liquid-Liquid
Extraction, SW-846 Method 3510C, 1996. '
9. United States Environmental Protection Agency. Solid-Phase Extraction (SPE)
SW-846 Method 3535A, 2007
10. United States Environmental Protection Agency. Soxhlet Dige'stion. SW-846
Method 3540C, 1996. |
11. United States Envxronmental Protectlon Agency Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996.
-12. United States Environmental Protection Agency. Closed-System Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2007.
13. United States Environmental Protection Agency. Inductively CoUpled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014. ‘
14. United States Environmental Protection Agency. Flame Atomxc Absorption
Spectrophotometry. SW-846 Method 70008, 2007. ‘
15. United States Environmental Protection Agency. Graphite Furnace Absorption
Spectrophotometry. SW-846 Method 7010, 2007.
16. United States Environmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method 7061A, 1992. '
17. United States Environmental Protectlon Agency. Chromium, Hexavatent
(Colorimetric), SW-846 Method T196A, 1992.
18. United States Environmental Protection’ Agency Mercury in Solid or Semisolid
Waste :(Manual Cold-Vapor Technique). SW-846 Method 7471B, 1998.
19. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1994. .
20. United States Environmental Protection Agency. Organochlorine Pesticide by Gas
Chromatography. SW-846 Method 8081B, 2007.
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 8082A, 2007.

22. United States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

23. United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2018.

24. United States Environmental Protection Agenicy. Total and Amenable Cyanide:
Distillation. SW-846 Method 9010C, 2004.

25. United States Environmental Protection Agency. Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 9013A, 2014. -

26. United States Environmental Protection Agency. Cyanide in Water and Extracts
Using Titrimetric and Manual Spectrophotometric Prbcedures. SW-846 Method 9014, 2014.
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1 Acenaphthene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
2 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
3 Benz(a)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™? |
4 Benéo(b)ﬂuo’ranthene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™@
5 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
6 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
4 Mass Spectrometric Method™? 3
7 Benzo(a)pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™@
8 Benzolg,h,iperylehe Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
9 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method ,
10 Bis(2-ethylhexyl)phthalatée Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
11 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?
12 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic®?
13 p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic'
14 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
15 | 24D Liquid-Liquid Extraction, Gas Chromatographic®?
16 Dibenz(a,h)anthracene

| Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
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18
19
20
21
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23
24
25
26
27
28
29

30
31
32
33

34

35

Di-n-Butyl Phthalate
Diethyl Phthalate
2,4—Dimethylphenot
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Fluoranthene

Fluorene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

'Isophorone

Methyl Bromide

2-Methylphenol

2-Methylnapthalene

| Methyl Tert-Butyl Ether

Nitrobenzene

'N-Nitrosodiphenylamine

' quund -Liquid Extraction, Gas Chromatographtc/

Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographtcm

Liquid-Liquid Extraction, Gas Chromatographucm
Liquid-Liquid Extraction, Gas Chromatographncm
Liquid-Liquid Extraction, Gas Chromatographlc

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method” |
Liquid-Liquid Extraction, Gas Chromatographxc/
Mass Spectrometric Method? -

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?!

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method”!
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectror’nefric Method™
37 Polychlorinated Biphenyls Liquid—Liduid Extraction, Gas Chromatographic[zl
- PCB 1221 |
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254 V
38 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 Phenol Liquid-Liquid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 Toxaphene Liquid-Liquid Extraction, Gas Chromatographicm
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Methodm
43 TPH (Cg-Cye) Separatory Funnel Liquid-Liquid Extraction,
' | Gas Chromatographicm
a4 TPH (C,14-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic[zl
45 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographicm
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/
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Mass Spectrometric Method
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1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatdgraphic
Method ™"

2) Soxhlet Extraction, Gas Chromatographic
Method'"*®

S{W}OJ

- 4
tsmged dnssnala)
ﬁa'w‘wmsmfuma'igw%ms"mﬁsvfwﬁaawaﬁv
wasnzowioiiams

2 Mirex...



gndiudl FsuANY CLRIGERET
Mirex 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method™®61¢!
2) Soxhlet Extraction, Gas'Chrom'atographic
Method!"*®
3 Polychlorinated Biphenyls (PCBs) 1) Waste Extraction, Separatory Funnel
| - Aroclor 1221 Liquid-Liquid Extraction, Gas Chromatographic
- Aroclor 1232 Method!*4*" | v
- Aroclor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 Method™"
- Aroclor 1254
- Aroclor 1268
4 Pentachlorophenol 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic™#'9
2) Soxhlet Extration, Gas Chromatographic
Method™¢
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method[1'9'18]
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®™'®
6 Vinyt Chloride Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method®™®
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method, Calculation
Methodb1113

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method;
Calculation Method™**%'3 '

3) Waste Extraction, Digéstjon, Inductively

Coupled Plasma Method; Waste Extraction,
l1:31013]

Colorimetric Method; Calculation Metho
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method 51113
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion, ’
Colorimetric Method; Calculation Method®51213
6) Digestion, Inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method!>10:13]
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Acenaphthene
Anthracene
Bené(a)anth racene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Benzoic acid

Bénzo(a)pyrene
Benzo(g,h,perylene
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate

Butyl Benzyl Phthalate

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™"!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™*"!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!!*!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method)

Soxhlet Extration, Gas Chromatographic Method™*!
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*?

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™!

Soxhlet Extration, Gas Chromatographic/

| Mass spectrometric Method!™!”

Soxhlet Extration, Gas Chromatogvraphic/
Mass spectrometric Method!"”!
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!*!
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™”
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*"
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!” A9)
15 2,4-D Soxhlet Extration, Gas ‘Chromatographic Method™¢
16 Dibenz(a,h)anthracene Soxhlet Extration, Gas Chromatographic/
‘Mass spectrometric Method™* .
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™**
18 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method™*
19 2,4-Dinitrophenol Soxhlet Extration, Gas Chromatographic Method™
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Me’chod[7 A3
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™*>
22 Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method!™*
23 Di-n-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™**
24 Fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™* .
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™*”
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
. Mass spectrometric Method™**
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™"
28 .| Indeno(1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
4 Mass spectrometric Method™ 19)
29 Isophorone Soxhlet Extration, Gas Chromatographkc/
Mass spectrometric Method"™*”
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®'®
31 | 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method™”
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32 | 2-Methylnaphthalene Soxhlet Extratbn, Gas Chromatographic/
‘ Mass spectrometric Method!"!?
33 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®*®
34 Nitrobenzene ‘Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"?!
35 N-Nitrosodiphenylamine Soxhlet 'Extfation, Gas Chromatographic/
| Mass spectrometric Method!!*
36 | N-Nitrosodi-n-propylamine Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!?!
37 Phenanthrene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'”
38 | Phenol Soxhlet Extration, Gas Chromatographic Method™?
39 ‘Pyrene Soxhlet Extration, Gas Chromatographic/
. Mass spectrometric Method!!%
40 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method (™"
(PCBs)
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1268
41 | Toxaphene Soxhlet Extraction, Gas Chromatographic Method™!
42 TPH (Cs-Ce) Purge and Trap, Gas Chromatographic/
Mass spectrometric Method™®!®!
43 TPH (C>-Cig) Soxhlet Extraction, Gas Chromatographic Method™
a4 TPH (Cs16-Cas) Soxhlet Extraction, Gas Chromatographic Method™%
45 | 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™?!
46 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®!8!
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mmaﬂﬁ‘lﬂmm F19RAIYLUNEN. 25 UNTIAY 2549, \d@u?l 123 soufAy 114,
2. APHA, AWWA, WEE. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017. .
3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SwW-846, 1997.
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physicavl/ChemflcaL Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996. |
5 United States Environmental Protection Agency. Test Methods for Evaluation Solid
~Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liguid-Liquid Extraction. SW-846
Method 3510C, 1996. '
7. United States Envuronmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
3665A, 1996.
9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge—and-Trap and Extraction for
Volatile Organics in Soil and Waste Samples. SW-846 Method 5035A, 2002.
10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/CherhicaL Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018
11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007. '
12. United States Envuronmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Graphite Furnace Atomic Absorption Spectrophotometry.
SW-846 Method 7010, 2007. o
13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method

7196A, 1992. .
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14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
-Method 8015D, 2003.

15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Phenols by Gas Chromatography. SW-846 Method -
8041, 1996. _

16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007. :

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas Chromatography.
SW-846 Method 8082A. 2007.

_ '18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270D, 2014.
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