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Address of premises © Cha-am Plant

1 Jalaprathan Cement Road,
Cha-am, Cha-am District, Pheichaburi 76120, Th
Takli Plant |
1 Jalaprathan Cement Road,
TakUi, Takti Bistrict, fakornsawan 60140, Thai

aprathan Cement Public Company Limited

“has been assessed and found fo be conferming fo fhe requnemems of -
"*fns 14001-2559 (IS0 14001:2015) |
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Water for Plant 2022

Month Quantity(m° } | Unit Price Sub Total Value added tax Net Total
January T 33,059 0.50 16,529.50 1,157.07 17,686.57
February 19,343 0.50 9,671.50 677.01 10,348.51
March 28,798 0.50 14,399.00 1,007.93 15,406.93
April 35,798 0.50 17,899.00 1,252.93 19,151.93
May 48,726 0.50 24,363.00 1,705.41 26,068.41
June 35,630 0.50 17,815.00 1,247.05 19,062.05
July - 0.50 - . -
August 0.50 - -

September 0.50 - - -
Qctober 0.50 - - -
November 0.50 - - -
December . ' 0.50 - - -
Total 201,354 0.50 100,677.00 7,047.39 107,724.39

THB
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Water for Plant 2022

Month Cluantity(m3 ) | Unit Price Sub Total Value added tax Net Total
January 33,(}59 0.50 16,529.50 1,157.07 17,686.57
February © 18,343 0.50 9,671.50 677.01 10,348.51
March 28,798 0.50 14,399.00 1,007.93 15,406.93
April . 35,793 0.50 17,899.00 1,252.93 19,151.93
May 48,723 0.50 24,363.00 1,705.41 26,068.41
June I 0.50 - .

July 0.50 - - -
August 0.50 - - -
September 0.50 - - -
October 0.50 - - -
November 0.50 - - -
December - ' 0.50 - - -
Total 165,724 0.50 82,862.00 5,800.34 88,662.34

THB
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4. Prevention of Fire and Expiosions
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5 av v s wasaAll
dnify s, 4 . . wecansriiSunsie | nofudrlussynaeiun .
u fommnildunme (e Famaaiidunta Eangy) CAS No. 4 BURTILEER
n adnReanizEEnm .
. N SxEEEn Tawranieg
mERRIUUAR $ndhiie . P
"y AU VT4 eul]
FITRL A b ¥ 1
Tivinenld R
1 | smasaRies acetaldehyde 75-07-0 200 ppm - - -
2 | nanesifin (ismindo acetic acld 64-19-7 10 ppm - - -
3 | geife woulelass acetic anhydride 108-24-7 5 ppm - - -
g ] sxfleu acetone £7-64-1 1000 pprn - - -
vl Tugilulantu Tuguees , 3
5 . acetone cyanohydrin, as CN T75-36-5 - - - 5 mg/m
lgulud
¢ | esilalulnsd acetonitrile 75-05-8 40 ppm - - -
7 | eslasiv acrolein 107-02-8 0.1 ppm - - -
g | eva¥enlug acryiarnide 79-06-1 0.3 mghm’ - - .
9 | nsmRueINe acrylic acid 79-10-7 2 ppm - -
10 | svadlalileed acrylonitrile 107-13-1 Z ppm 10 ppm 15 min -
11 | nseesBia adipic acid 124-04-9 5 me/m’ - -
12 | Sawdu aldrin 309-00-2 0.25 mg/m’ - -
13 | Sada usanssed aliyl alcohol 107-18-6 2. ppm - - -
14 | dofia Aanlsn aliyl chloride 107-05-1 1 ppm - - .
15 | 8nfa lnabha Sioed altyl elycidyl sther 106-92-3 - - - 10 ppm
16 | dadn nsfin ladaldd atiyl propyl disulfide 2175-59-1 2 ppm - - -
Taveaspiiilan lugiives
17 R ,Q E aluminium metal, as Al 7829-90)-5
peafidloy
- sumaynuneeTegadng
AN R | L inhatable dust 15 tng/m’ . - -
wuumafivmelsld
- [
- pumanreanio Tgann
H - ” g - respirable dust 5 m_v,fm3 - - -
sruumniumetale
18 | weawrazgliul alpha-alumina 1344-28-1
) I
- QYA AT IRRENIGALY
SR REAUR | inhatable dust 15 mg/m - - .
sruumafivmylald
2 m I}
- pumAneEnToTIGRAIINE
U - e T - respirable dust 5 rng/ms - - -
syuuniBumlala
19 | 2-peiilulnEu 2-aminopyridine 504-29-0 0.5 ppm - - -
20 | sedlinsa amitole 61-82-5 0.2 mg/m’ - - -
21} wonlwile ammania T664-61-7 50 ppm - - -
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22 | vuasuenludousastsd arnmonium chloride, fume | 12125-02-9 10 mg/m” 20 mg/re 15 rrin -
23 | cauludey Favnuy arnmonium sutfamate T773-06-0
L
- symAnnsre g Tegndg . 3
- v - inhalable dust 15 meg/m - -
uuyaAunelyla
- symeamnaEndianagacing
spUtvaFiumelsla - respirable dust 5 mg/m’ - - -
24 | unfuen-tola axdav n-amyl acetate 625-63-7 100 porn - -
25§ wa-olia oviien sec-amyl acetate 626-38-0 125 pom - - -
26 | velifu uaglelufond anitine and homolags §2-53-3 5 ppm - -
27 wEAY (palve, wis- lolsarf) | anisidine (o-, 5~ isomers) 20191524 0.5 mg/r’ - - -
uaududusrasUsensy antimony and compournds, 3
28 R T8E0-36-0 0.5 refm - - -
TugUznaunuiiiud 2s Sb
2 gzl (@) andsznay arsenic, inorganic 2840-38.2 0.0t mg/m’
- - Fa40- 01 mg/m - - .
aliuvid tugduessmeiia @y | compounds, as As
Buiwiln @y anTlsaay arsenic, organic 2
004 . .. - 7440-38-2 0.5 mesm - - .
Burigd Tugivesseln (@) | compounds, as As
31 | e arsing T780-42-1 0.05 pprm - - - ’
1
32 | wodiuaves vinlatielng asbestos (chrysotile form) 77536-68-6 2.1 ¥em’ . - -
woadav (Oneng Tupuves asphalt (biturmen), as - 3
23 8052-42-4 .5 rng/mi - “ -
arapIENSREE RN ULEY benzene scluble aerosal
34 | aymsndu atrazine 1912-24-3 5 mg/m’ - - .
35 | oxBuvod e azinphas-methyl 86-50-0 02 me/m . .
WGy gvglssnauiiasanaldl | barium, soluble 5
26 - 7480-39-3 0.5 mg/m - - -
Tugdrauudey compounds, as Ba
37 | wudeu Famin barfumn sutfate 7727-43-7
o st
- puMAVINYAY R anis )
S ey - inhalable dust 15 mg/m’ . . .
syuumatiumalaléd
-
- sumAvwelAnTioegmdng
sruniaBumelals - respirable dust 5 mg/m’ - -
38 | wulullas benarmyl 17804-35-2
- Moo
- BUARMURTID R g _
) T v - inhalable dust 15 mg/m3 - - -
sryumadiuwalald

- Bl&fﬂ A ﬁiﬁdﬂ'ﬁﬂﬂ'ﬂ'@ﬂtﬁﬁé
srvuvnadivwalale

- respirable dust
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39 | wuly benzene 71-43-2 1 ppm 5 pprn 15 min -
a0 | wileda wadoanled berzoyl peroxide 94360 5 mg/n’ - - -
41 1 wuba aaal benayl chloride 100-44-7 1 ppm - - .
watadounazenlsenouras | beryllium and beryllium 3 0.025 . 0.008
42 . u - 7440-41-7 0.002 mig/m 3 30 min 3
wosaduy lusdvasueielisy | compounds, as Be me/m . mg/m
a3 | luftile (laiie) bipheryl (ciphemyl) 52-52-4 0.2 ppm - - -
a4 | Dadn eragled Sulay bisrnuth tellurice, undoped | 1304-82-1
_ pumamneunaiaTagedng . 3
B ‘_ v - - inhalable dust 15 mgm - - -
stuvwadnglald
~ aurmeeiEnfeegading ) 5
* - . * - resgirable dust 5 mgfm - - -
szuumaFumylald
a5 | vovivd wmen oo lmifun borates, tetra, sodium salts
- noulenda - anhydrous 1330-43-4 1 mg/m’ . - -
- wryloam - decahydrats 1305-96-4 5 mg/m3 - - -
- usslawmmm - pentahydrate 12175-04-3 1 rng/n-u3 - - -
a6 | Tuse lasluslud boron tribromide 10294-33-4 - - - 1 pprm
47 | Tusou lnavigeslsd boron trifluoride 7657-07-2 - - - 1 ppm
48 | Twsuda brormacil 314-40-9 10 mg/m’ - - -
49 | Twsfiu thuszvigoslsd bromine pentafiucride 778%-30-2 0.1 ppm - - .
50 | Tushuvadn bromoform 75-25-2 0.5 ppm - . -
51 | 1,3-Snreladu 1,3-butaciene 106-99-0 1 pprn 5 pprn 15 min .
52 | o lelwweignpl butenes, all isomers 250 ppr . - ;
53 | upfuea-Uawwen n-butanal 71-36-3 100 ppm - - .
56 | we-Dmnuos sec-butanol 78-92-2 150 pprn - - -
55 | wadn-diviues tert-butanol 75-85-0 100 pam - - -
56 | 2-Tmonfiovanion 2-butoxyethanol 111-76-2 50 ppm - - B}
57 | wadn-thia aslem tert-butyl acetate 540-B&-5 200 ppm . - -
58 | weduea-Unfia sxriian n-butyl acrylate 101-32-2 2 ppm - -
59 | Uofinevily butylamine 109-73-9 - - - 5 ppm
wofupa-thiia Inadda Sues ]
60 | o nbutyt glycidyl ether (BGE) 2026-08-6 50 pprm - - -

{0R8)
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61 | watuea-Uifa naman n-butyl lactate 135227 S ppm - - -
62 | ¥a luefuavianu outyl merceptan 105-79-5 10 ppm - - -
63 | aplngn-tifioiues omsec-butylphenal 85.-72-5 5 ppm - - -
64 | wistnatrdafiningdu gtert-butylioluens 95-51-1 10 pprn - -
65 | wemifiey tuguvesinmivy cadmium, a5 Cd 7490-03-9 0.005 mg/m’ - - -
g6 | wraldmu mfupium calcium carbonate 13:7-65.3
- BumMANnIATIsREAring 4
T v s - inhalable dust 15 mg/m - - -
suun fiumelale
- atgn'\ﬂ'ummﬁﬂﬁawﬂm'ﬁﬂéi ) 1
o v ® - resgirable dust 5 mg/m -
syuunuiunglale
waaus Tasim Tusuves ) ! 5
57 - * caloium chromate, as Cr Po13765-19-0 C.001 mesm - -
Tasuilen
68 wAmden TseunTud calcium cyanamide 156-62-7 6.5 mg/r‘n3 -
89 | veadleu lpasanlsd calcim hydroxide 1305-62-0
- pumAvRauTTeaRidg ) . s
* . P * - inhalable dust 15 mg/m - - -
sruumaiunt19if
aynpunadnfisegedig
s yadiumnlald - respirable dust 5 mg/m’ .
70 | unasidos eenlud calciumn cxide 1305-78-8 5 mg/m’ . . -
71| endutia (e carbaryl (sevin) 63-25-2 5 my/m’ - -
72 | anglufusy carbofuran 1563-56-2 0.1 1'ng;’rn3 - - -
73 | arfunu tndalwd carbon disulfide 75150 20 ppm 100 ppm 30 min 30 pprn
74 | mfuau vouanles carbon monexide 630-08-0 50 ppmm - - -
N . ) R 5 min in
75 | andveumeszAnalid carbon tefrachloride 56-23-5 10 ppm 200 pprm ah 25 ppm
any 3 hr
76 | ey lonsenlad cesium hydroxide 21351-79-1 2 mg/m’ - . }
77 1 Podsinu chlordane 57709 0.5 mg/m’ - . ;
rt- mEaTLAYIA LANAY chlorinated camnphena BOO1-35-2 0.5 mg/m3 - - N
79 | aeedu chiarine 7782-50-5 - - - 1 ppm
B0 | mmalspxden paoled chloroacetyl chicride 79-04-5 0.05 zpm - - .
Bl | papbstuuiu chlorchenzene 108-90-7 75 ppm .
I 82 ] mpeelilmvigealsilou chloredifluoremethane 75-45-6 100D ppm - - y
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P - chioroform
83 | ranlsvndy (nspaslsthaw) 67-66-3 - - - 50 ppm
{trichlerormethans] PP
84 | 1-maels-1-lulaslwamu -chioro-t-nitroprogane 600-25-% 20 ppim - - -
85 | eeolsnuneWgonlsdiu chioropentafiuoroethane 76-15-3 1000 ppm - - -
86 | ARclafiAsu chloropicrin 76-06-2 0.1 ppm - - -
g7 | de-manlsndu f-chioroprene 126-99-8 25 ppm - -
88 | nan 2-raelsinsileiln 2-¢chloropropicnic acid 598-78-7 0.1 ppm - - -
89 | eoln-maslsdlniu o-chiorostyrens 2039-87-4 50 ppm 75 ppm 15 min .
90 | seln-reelslvgdu c-chlorctoluene 95-48.8 50 ppra - -
91 Feailnidon chlorpyrifos 2921-88-2 0.1 mg/rn3 - - -
92 | imm Aa (Hudrubiu coal dust
’ 2 o
- uouyvisiles symarnaind ) , - 3
o N , | - anthracite respirable dust) C.4 mg/m - . -
srageLirdssuuniadiumylald
- Ui vide Anlud o )
. y - bituminous or lenite , 3
DUMFIUIALENTB1IEAE . 0.9 rng/n - - -
’ - ey respirable dust
sruuvdiuneisld
Teg v1nd Re deaind Tupvoe | coal tar pitch volatiles, as .
93 _ ) £5996-93.2 0.2 mesm - - -
AEDDAATTALHLL YUY penzene soluble aerosal
Taupas mfluila Tugdun 3
94 p cabalt carbonyl, as Co 10210-68-1 0.1 me/rm - -
Trueaw :
Truaan lelaseriluila lugy B
95 , ¥ cobalt hydrocarbonyl, as Co | 16842-03-8 0.1 me/m - - -
woslrupey
Tavelauoan fu uasyn Tugy | cobalt metal, dust, and ,
96 . N T440-08-4 0.1 rmesfm - - -
Pelauna furne, as Ca
57 | fufhedu @EdauFuanm cotton dust, raw, untreated 1 mg/m’ - - -
- - . cumene (isopropyl
95 | Asdlu (lalelwsfin wut) ROy 95-82-8 50 pprn - - .
tenzene)
99 | legunlud cyanamide 420-04-2 2 me/m’ - - -
100 | lelmaeniou cyclahexane 110-82-7 300 ppim . . .
101 | lelransnuea cyclohexanol 108-93-0 50 ppm - - -
102 | Tataseneiluy eyclohexanane 108-94-1 50 ppm - - .
103 | lratanBaszi cyclohexylarmine 108-91-8 10 ppm - - .
104 | leleewumu cyclopentane 287-92-3 600 ppm - - -
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# afvnaansearrm y ;
. . a SYHYIET ‘l&i‘l"lk’lﬁ'ﬂﬂ'].
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Wisnwsiu daslelnasndadiu hesatin (tricyctehexyltin
105 . cyneatin neyrehexy 13121-70-5 5 me/m’ - -
‘tﬁmiﬁn‘lﬁfm) hydroxide}
et wn DDT
anf (amaolslefiiainsnasls i ] s
106 ) (dichlorediphenyltrichior 50-25-3 1 mg/m - - -
sthane}
107 | Bfivaw (Fadien) demeton {systox) 5065-48-3 0.1 mga’m3 - - -
108 | looyfueow diazinon 333-41-5 0.01 mg/m’ - .
105 | aolwiraasisioudu o-tlichlorohenzene 95-50-1 - 50 pprm
110 | wilamasisvuiy p-dichlorobenzena 106-06-7 75 ppm - -
111 ] Li-lspaalsiieu 1, 1-dichloroethane 75-34-3 100 ppm -
112 | 12 lansalneniady 1,2-dichloroethylzne 540-59-0 200 pprm - -
24-% (na 24 lemanlsiuend | 240624 s
113 . . L 98757 10 mesm - -
BLAAA) dichlorophenoxyacatic acid) .
114 | 11-lemeslealulnsiisu 1,Y-dichloro-1-nitrasthane 594-72-9 - 10 ppm
115 | lnrandaaa FH5H) dichlarvos (DDVP) 62-13-7 1 mg/m’ - ;
116 1 laleslewas dicrotophos 181-66-2 0.05 ma/m’ - .
17 | flandu dieldFin 60-57-1 0.25 mg/m” - .
118 | love-Tueniy diethanalarnine 111-42-2 1 mg/m’ - . ;
113 | 2lmendesdiluanswan 2-tiethylamingethanol 100-37-8 10 ppm - - .
120 | lmerd8u lmvouiiv diethylene triamine 111-40-0 1 ppm - - -
121 | lmenda Al diethyl ketone 96-22-0 200 ppm - - -
122 | lalalzO¥ia flau diisobutyl ketone 108-83-8 50 oom - - .
123 | TnloleTws@Aaneily { diisopropylarnine 108-18-9 S ppm - . ;
IawmBnoe ity E dimethylaniline
24 | . o o ; ) " 121-68-7 5 ppm - - -
fifu 8- tumians gy {h,N-dimetiianiine)
125 | loumda waduilud dirnethylformarmide 68-12-2 10 ppm . .
126 | 1,1-lniavialonsiiu 1,1-dimethylhydrazine 57-14-7 0.5 ppm . . .
127 | lawmBa Famn dimethyl suifate 77-78-1 1 ppm . ) ) i
128 | lolilmsiwwiy lolswaimngy | dintrobenzene, all isomers
2800 orths- 528290 1 g/’ . - .
a1 meta- $9-65-0 1 g/ - .
WAT para- 100-25-4 1 1-r:g.f’m3 - -
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129 | loluins-sein-afean dinitro-o-cresol 524.52-1 0.2 me/m - -
130 { loliinsvgdu dinitratoluene 25221-14-6 1.5 mefm’ - - -
- JELLRILY dioxane (disthylene I 160
P + N e m - - -
(mevtaiu lnsaniad) dioxide) PP
132 | lapengylsoou dioxathion 78-36-2 0.4 mefm’ - .
133 | Tefitianeii diphenytamine 122-39-4 10 me/m’ - -
134 | leinsie Alay dipropyi ketone 123-19-3 50 pprn - - -
B5-00-7
135 | leenan dicuat 2764-72-9
6385-52-2
= wo
- puMAYATUnRRE RGN
N P | inhalable dust 0.5 mg/m’ - - -
ssuumasuonsleld
| n g
- FUMATUIEEYDIIFOE]
H oo 9 ™ - respitable dust 01 r!‘1g/rn3 - - -
seuurnafumidleld
136 | logseu diuren 330-54-1 10 mg/m’ - - -
137 | viuladauriy endosulfan 115-29-7 0.1 mg/m - - .
138 | duniu endiin 72-20-8 0.1 mg/m’ - - .
Fhraslsleniy epichiorahydrin {1-chiore-2,
129 M 106-89-28 5 pprn - - -
(1-Amsls-2,3-SnonTinainy) 3-eporypropane)
140 | #%8u Govsa wislulesiia) | EPN (ethyl p-nitrophermyt) 2104-64-5 0.5 me/m’ - -
141 | ovsion Geviia woanesad) | ethanol lethyl alcohal) §4-17-5 1000 ppm - - .
147 | wwvstuanii ethanolamine 141-43-5 3 pprn - - -
143 | senlsesu ethion 563-12-2 0.06 g/’ ; . -
180 Z-emsenfonsiuea (eala 2-ethoxyethanol 10505 200
X . 110-80- n - - -
Tridn) (czllosolve) PP
145 2 1avgandiona svliay Z-athoxyethyl acetate 111159 100
- ’ - =L Im - = =
(welaledn azfem) {cellosolve acetate) PP
146 | wvBa svFiev ethyl acetate 181-78-6 400 ppm - - -
147 | 1ovia arAem ethyl acrylate 140-B8-5 25 ppm - - .
148 | vovdaouiy ethylamine 75-04-7 10 ppm - - -
189 | ovda wud ethyl benzens 100-41-4 100 ppm - - -
150 | tawia Tuslun ethyl bromide 74-96-4 200 ppm - - .
151 | 1ovba aaelsd sthyl chlcride 75-00-3 100¢ ppm - - -
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152 | 1w@viddy anelsianiy ethylene chlomohydrin 107-07-3 5 ppm - - -
153" | wndiulaasiiu ethylenediamine 107-15-3 0 ppm - - -
152 1 awsiu lalushes ethylene ditrornide 106-93.4 20 ppm 50 ppm 5 min 30 ppm
lowgau lmrasles ethylene dichloride ] 5 min in
155 - ] 107-06-2 50 ppm ¢ 200 ppm - 100 ppm
(3,2 larraelsBinu i1,2-dichloroethane) [ any 3 hr
156 | vl lnasen ethylene giycol 107-21-1 . - . 100 mgsm’
157 | 1oy lnarea loluasn ethylens glycol dinitrate 628-96-6 - ! - - 0.2 ppm
- 1]
11
158 | owd3du venlus ethylene oxide T5-21-8 1 ppm % 5 ppm 15 min -
159 | wonda Dusad ethyl ether 60-20-7 400 ppm - -
160 | 1avidn vadum ethyl formate 109-94-2 109 pprm - -
161 | wonda wafuawum ethyl mercaptan 75-08-1 - - 10 pom
162 | vita T8AN ethyl silicate 78-10-2 100 ppra - - -
163 | wudalWlsasu fensulfathion 115-80-2 0.01 mg/m’ . -
164 | wiulsoou fenthion 55-38-6 0.05 mg/m’ . y -
165 | wgastu flucring 7782-41-4 0.1 pprn -
166 | vigoalsd luplvomizanTy flueriges, as £ 25 medre - . .
167 | Tfluvos fonofos 944229 5.1 mg/m’ - -
168 | vadindles formiatdehyde 50-00-0 0.75 ppm 2 ppm 15 min -
169 | nanviediin fammic acid 54-18-6 5 pprm - -
170 | whedinis furfural 98-01-1 5 ppm - - .
171 | wasiisa woanavad furfuryl alcohol 98-00-0 50 pprm - - .
172 | irsdnea glycidol 554-52-5 50 ppm - , .
173 | wHssheef heptachlor 76-44-8 0.5 rmg/m’ - A )
174 | pwome (Mo funa-Lawau) heptane {r-heptane) 142-82-5 500 ppm - - -
o hexarmethylene !
175 | wnovyiadule-loleloum . 822-06-0 0.005 pprn | - . .
diisocyanate ;
176 | uasuon-tansy n-hexane 110-54-3 500 pprm .
177 | lemBu hydrazine 202-01-2 1 ppm - . -
178 | lelasiou Tushus hyerogen bromide 10035-10-6 3 pprn - . .
t 179 | lglaswu anplad hydrogen chloride 7647-01-0 - - y 5 ppm
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180 | Telmsiau leonlud hydrogen cyanide 74-50-8 10 ppm - - -
Teleaiau vgoslsd luguves X
181 - * hydrogen flucride, as ¥ 7664-353-3 3 ppm - - -
vigooiu
182 | lelasiau twodaantyd hydrogen peroxide T722-54-1 1 ppm . - -
183 | lalemou Frind hydragen sulfide 7783-06-4 . 50 ppm 10 min 20 ppm
184 | Wlmemiluu hydroquinche 123319 2 mg/m - . -
185 | zlamsanGiwsita aseadiaw 2-hydroxypropyl acrylate 999-£1-1 0.5 ppn - . -
186 | leladu iodine 7553-56-2 - - - 0.1 ppro
187 | lelaiifia oudum isobutyl acetate 110-19-0 150 ppm - - -
185 | lelevelau jsophorone 78-59-1 25 ppm - - -
182 | Toloelsu Teloldlaganm isophorone disocyanate 4078719 0.005 ppm - -
190 | 2lelelwinenfionorusa 2-isopropoxysthanot 109-58.1 25 pprm - - -
191 | Tolelwsfa ozfiem isopropyl acetate 108-21-4 250 ppm - - -
192 | 16Teinsha woanazed (lofie) | isopropyl alcohol (PA) 67-63-0 400 ppm - - -
193 | lolelnshaneiiy isopropylamine 75-31-0 5 ppm - -
190 | aefretundd Tugdvessin lead inorganic, 2s Pb 7439-92-1 0.08 mg/m’ . -
195 | @@ LAswv lead chromate 7758-97-6
-'Lu'_;ﬂﬂummzﬁ"’: -asPb 0.05 mg/m’ - - -
- 'lugﬂﬂaﬂﬂ‘ssﬁuu —asr £.012 rg/m’ - - -
186 a7 8, @elllnndoumar) LPe £8476-85-7 1000
waa il @ - n - -
liquified patraleumn gas) PP
197 | wefind Wsem) mercury 7439-97-6 - - - 0.1 mgfm’
198 | spnilu (Bafa) wefaT oreanc (alkyl) marcury 7439-97-6 0.01 me/m’ - - 0.04 meg/m’
196 | wwila ualuoa-Tifiafia methyl n-butyt ketene 591-78-6 100 pprm - - -
; . 5 min in
200 | wwda Aaoled methy! chloride 74-87-3 100 ppm 300 pprm an 200 ppro
any 3 hr
201 | wySalelaausnigu methylcyclohexane 108-87-2 500 ppm - - -
202 | uwwislslrmanasuon methylcyelohexanol 25639-42-3 100 ppm - - -
203 | ooln- umislelamanezluu o-methylcydohexanone £83-60-8 100 ppm - - -
204 | wisadu aaslsd rnethylene chloride 75-09-2 25 ppm 125 ppm 15 min .
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205 | 44-umadulnpsdEy 4,4-methylere dianitine 101-77-% 0.1 ppm - - -
206 | umSa lavBa Alau Laudw) methyl ethyl ketone (MEX) 78-33-3 200 ppm - - -
- - . - | methyl ethyl ketone
207 | wwvEa 1avba Aleu vataenied ik 1338-22-4 - - - 0.2 pprm
peroxide
208 | wwda vindium methyt formate 167-31-3 100 ppm - - -
209 | wnda lalalad rethyl isdice 74-88-4 5 ppm - -
210 | wvida lalsiain Alau methy! isoarmyl ketone 110-12-3 10Q ppm - - -
211 | wvide laletifia mdluss methyl isobutyl carbinol 108-11-2 25 pprn - - -
212 | wwda lalabfiarlou methyl isobutyl ketore [ 108-10-1 100 ppm - -
213 | wwita lelalwafia Alay methyl lsacropyl ketone | 563-80-4 20 ppm ) . ;
214 | umBa woiurwuru meathyl mercaptan ‘ Ta-53.1 - - - 10 ppm
215 | JunEn awhah methyl methacrylate BO-52-6 100 ppm - - -
216 | wwida Wrsisaeu rvettiyl parathion 298-00-0 0.02 me/m’ - ;
217 | woawr-umida 4l alpha-methyl styrene 98-83-9 - - - 100 ppm
218 | wivvad (Waamsu) mevinghos (phosdring T786-34-7 0.01 mg/m’ -
Tum sumemnméniisnags ] , . )
212 v a u mica, respitable dust 1 12001-26-2 2 mg/m - - -
vhgrsuuradunaield |
220 | Wivlaslaviea monocrotaphas £923-22-4 0.05 me/m’ - . .
221 | wadlland marphaline 110-91-8 20 ppm - - -
222 | Uifim nickel 7440-02-0
- Tawz uavarsisnoud - metal and insoluble 3
: -= . 1 meg/m - - -
Tazats Tupvesiiiia compounds, 25 Ni
- ansUsvnavfneaneld
- - soluble compounds, as N: 1 rﬂgfm3 - - -
TusUvaaiifio
223 | Jlefu nicotine 54-11-5 0.5 mg/m’ - . ;
224 | peelumin nitric acid 7597-37-2 2 ppm - -
225 | lun¥aoonled nitrous oxids 10024.97-2 50 pprn . . .
226 { lum3n 2nlwn nitric oxide 10102-43-9 25 ppm - - -
227 | Wimsuuiiv nifichenzene 98-95-3 1 ppm - - .
228 | lulmiBuwu nitrogthane 79-24-3 100 ppm - - .
225 | ulnsiau lraenlsd nitrogen dioxide 10102-44-0 - - 5 ppm
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230 | TulssnBioaiu nitrogtycerin 55-63-0 - - - 0.2 ppm
231 | Tilasfiou nitremethane 75-52.5 100 ppm - - -
232 | thilsslwamy 1-nitropropane 108-03-2 26 ppm - - -
233 | 2lulasTwainn 2-nitropropane 79-06-9 25 ppm - - -
88-72-2,
230 | ilasingdu vaiolowes ritrotoluene, ail isomers 99-08-1, 5 ppm - - -
9%-98-)
235 | epAlnu ociane 111-65-9 500 ppm - - -
avaion wasentvd luguuas ) ] 3
235 - osmiurn tetroxice, as O 20815-12-0 0,002 mg/m - - -
oMby
237 | rmeanviir oxalic acid 144-62-7 1 mg/m’ - - -
238 | penfiay levgeelsd oxygen diftsoride 7783-41-7 0.05 ppm - - -
WISRIEN BYMAAELEATET ] N
239 - . - — paraquat, respirable dust 4665-14-7 0.5 mng/m - - -
garidsyuvmaiumnslatd
240 | wisTiEasu parathion 56-38-2 0.1 me/m - - -
241 | wWuREUDITY pentaborane 19624-22-7 005 ppm - - -
242 | imumzrasliuumwaddy pentachloronaphithalens 1321-64-8 0.5 me/m’ - - -
283 | iwumzraelsiuaa pentachlorophenol §7-86-5 0.5 me/m - - -
264 | awWavy pentang 109-66-0 1000 ppm - - -
- wndraalsieniin petchloroethytene 197184 100 300 5 min in 200
- ~lam ]l M
(s mEolaLRYisEi) {tetrachloroethylens} PP PP any 3 hr PP
246 | fuen phenol 108-95-2 5 ppm - - -
247 | volw-Rindvlnori o-phanylenediamine 95-54-5 0.3 mg/m’ - - .
243 | wmn-adulneriiu m-phenylene diaming 108-65-2 0.1 mg/m’ - - .
269 | wysr-Fillefulagziu p-phenylene diamine 106-50-3 0.1 medm’ - - .
250 | Triaw phorate 208022 0.05 mg/m’ - - .
. - i . phasgene {carboryl
281 | voedu (mriuaiina eaplan) ” 75-04-5 0.1 ppm - - -
chloride)
252 | neevieavieda phosphoric acid 7664-38-2 1 me/m’ - . .
253 | vioaveda (wésa) phosphorus (yellow) 7723-140 ol mg/m3 - - -
254 | vleavie¥s sondmaalsd phosphorus oxychloride 16025-87-3 0.1 ppm - - -
255 | vieavie¥a wumzApale phosphorus pentachlaride 10026-13-8 i mg_;‘m3 - - -
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256 | venviadd wunsdalus phospharus pentasulfide 1314-80-3 1 me/m’ - -
257 | woawa¥a lasanalss phosgherus trichlofide 7719122 0.5 parm - - -
258 | wandm uaulelnyd phthalic anhydride 85-44-3 2 opm - -
259 | nImfiaGa picric acid 85-89-1 0.1 me/m’ . - -
fleu 2-lwnda-133weule | pindone (2-pivalyl-1 3 3
260 X B83-26-1 0.1 rg/m - -
Tow) Indandione]
261 | WuediFus lansontud potassium hydroxide 1310-58-3 . - - 2 mg/m’
262 | Twswifia usanoed propareyt alcohol 107-19-7 1 ppm - -
263 | 1,3 nslwlauanlay 1,3-propictactone 57-57-8 0.5 ppm - - -
264 | nsminshloiia propionic acid 79-09-2 10 pprn - -
265 | Teswenwad propomr 114-26-1 0.5 mg/m’ - - -
266 | upiupa-lwsia ovdem n-propyl acetate 109-60-2 200 ppmi -
267 | uaduealwifin uoanased r-propyt alcohol 71-23-8 200 ppr - -
268 | Twsiaw 85y propylens imine 75-55-8 2 ppm - - -
269 | Twefifiv oonles propylene oxide 75-56-9 100 ppm .
270 | lnsau pyridine 110-85-1 5 ppm - -
271 | #iluy fuinone 106-51-4 0.1 ppm - - -
272 | Jweituen resorcinel 108-45-3 10 ppm - - -
273 | Tsfluu roterione 83-79-4 5 mg/m3 - - -
wiaLiss naevigeslsd gl | selenium hexefluotide,
274 o A 77B3-79-1 0.05 ppm - - -
adLlaLey as Se
arilszneuwmiaie Tuguees ‘
275 - * selenium compeunds ,as Se | 7782-49-2 0.2 mg/m3 - - .
wiatien
276 | Fam AGaiady silica, erystalline
s o
- a3almuiled sumawiadind | - cristobalite, respirable
bR " F 16460-661 | 0.025 mg/m’ . . .
pwdavigrruunadunielald | dust
. % o
- woan1-ALET BUATRBUIALERI . 1317-95-9,
.y N v | -oeguar, respirable dust 0.025 mgf’m3 - - -
ogringsaummdusnsalald 14808-60-7
277 | Toflon evied sodium azide 26628-22-8
- luguvesladen eeled a5 sodiurn azide ] - - 0.99 mefm’
; i

- tugUlaveonsalansiledn

as hydrazoic azid vapour

0.11 ppm
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278 | Todion Tudalns sodium bisulfite 7631-50-5 5 mg/m’ - -
279 1 Tedes lansonies sodium hydroxide 1310-72-2 2 mg/m’ . - .
ansowiten Tanum lugdvss ) 2
280 u * strontium chrorate, as Cr 7189-06-2 0.0005 mg/m - - -
Taswdion -
281 | aumv strychnine 57-24-9 0.15 g/t . - -
o 5min in
282 | dladu styrene 100-42-5 100 pprm 600 ppr 200 ppm
any 3 br
283 | dalvom sulfotep 3689-24-5 0.1 mg/m’ - . -
286 | dawies lnoarilad sulfur dioxide 7646-09-5 5 pmm - - -
285 | mmdedin sukfuric acid 7664-93-9 1 g/’ - - -
286 | ¥ tale 14807-86-6
- fhildmuserovrondily B
e - containing no asbestos s
LRALIEANDA DUARVUIALANY X 2 rng/m - - .
v . - . | fibres, respirable dust
pregavhgasuumaFumelald
. ARdnnisenavvendulunes »
< o - contairing asbestos Abres, 3
WaANEE BUNIATUIALANTMEIAER ) 0.4 fform - - -
¥ o - . respiratile dust
Wrdssuumatfunidlali
FEAR Gansmanda il TEPP (tetraethyl 5
287 107-45-3 0.05 me/m - - -
agin) pyrophosphate)
wagihuu wneewgeslst tellurum hexaflucride, as
288 o 7783-80-4 2.02 ppm - - -
Tuguspanamdsy Te
289 | 1,1,22-mszeaalsdon 1,1,2,2-tetrachtoroethane 79-30-5 5 ppm - - -
280 | werislovite \an 'Lugu-uamsﬁ"': tetraethyl leac, as Pb 78-00-2 0.075 mg/m” - - -
201 | wasdldlasHusy tetrahydrofuran 109-99-9 200 ppm - - -
202 | wnssavisa wa hugUvoweds | tetramethyl lead, as Pb 75-74-1 0.075 mg/m’ - - -
anadsy asvssanufiaaie | thallium, solubte : 3
283 - 7440-28-C 0.1 me/m - ~ -
{ugvasanalden compoungs, as TL
201 | nsaldlolnalada thioglycolic acd 3-11-1 1 ppmn - -
295 | ieladla manls thiomyd chloride 7719-08-7 - - - 0.2 ppm
296 loum thiram 157268 5 mefm - . -
297 | gy toluene 108-88-3 200 ppm 500 ppm 10 min 300 ppm
- Tﬂqéu—z,a-lﬂ'la'i-uhmwﬂ tolyene - 2,d-disocyanate 584.50.0 002
a = - - - ., L]
{iFe) (T0i) PP
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299 | talv-lngdiiu o-toluidine 95-53.4 5 ppm - - -
300 | Tastfia woams tributyl phosphate 126-73-8 5 mg/m! - - -
301 | nyatmymaslsoLdna trichloroacetic acid 76-03-9 0.5 ppm - - -
502 1,11 msmralsdmy 1,1,1-trichloroethane 55 250
- . ~55m 2 m - . -
iuviampalivoty) {methyl chiaroform) s
303 | 3,1,2msmaalsBiny 1,12 trichloroethane 79-00-5 10 pprn - - -
. & i
304 | lesnaslsioviau trichlorosthylens 79-01-6 100 ppm 300 ppm t; : 200 pprm
any 2 hr
305 | 1,23 leseanlilnany 1,2 3-trichloropropans 96-18-4 50 ppm . - -
245 7 (nan 24,5 lnsAsals 245T (2,8,5- .
w6 |2 DL ) o 53765 10 mesm - - .
Auandasinn) trichlcrophenoxyacetic acid)
307 | lasienSansiiu triethylamine 121-44-8 25 ppm - - .
308 | wsfiwuiy turpentine 8006-64-2 100 ppm - - -
309 | gindlan Tuptoesgadion uraniurn, as U 7440-61-1
- arsUseneufiavmuld - soluble cormpounds 0.05 meg/m’ - - -
- avssrnaudldazane - insoluble compounds 0.25 me/m’ - -
310 | e vanadiurn 1314-62-1
- gumemuadnfiarogeadng
sruvmnadiunelald TugUees | - respirable dust, as V0, - - 0.5 mgsm’
lavnunfeuwusanion
-y TugvusdimauiFeu
b v . - fume, as V.05 - - - 01 rng,/mj
wuann lud
311 | ila oudian viryl acetate 108-05-4 10 ppm . - -
312 | Taila Tuslud vinyl bromide 593-60-2 0.5 ppr - - .
313 | laila ravoled vityl chloride 75-01-4 1 ppm 5 ppm 15 mmin .
314 | lidfu Aaslin vimyliderie chioride 75-35-4 5 ppm - - .
315 | Thila Tngdu vinyl tolugne 25013-15-4 100 pprn . . -
316 | »aviu warfarin 81-81-2 0.1 mg/m’ - . y
|i| =
v (201D um vogn Toly ‘ _
Ny : xylene (o, m-, p- isomers) 1330-20-7 100 ppm - i - .
o%) i
318 | leddu | xylidine 1300-73-8 5 ppm - ; -
319 | Wuwosdanednanisd zinc chloride fume T646-85-7 1 mg/m’ - -
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#i |aTILRRDR T SEYLIAT iasdng
Asanng e Lk s
b Aéwun UTENIN
ATIAYNY .
Toivandld v
13530-65-2,
220 | 94 Tasum lugtvedanllon | Znc chromates, as Cr 11103-86-3, 0.01 mg/m’ . - -
37300-23-5
321 | A ddghon zinc stearate 557-05-1
a oo
- DY AEYNUATDRERIENG
e WERE | L inhatable dust 15 mg/m’ - - -
szuuwriumslald
- |
~ syerneninioteganing 5
- v - respirable dust 5 migdm - - -
sruunatiumelola
322 | dned pedled zine oxide 1314-13-2
- o H
- BUNAYPTLIRRETGAN :
He L - inhalabte dust 1smg/m | - - -
suuuaianglals
_ gumanuadniieagadng ] s
N M - respirable dust 5 mg/m - - -
sruumsinolale
325 | duvosdaned aonlan zinc oxide furne 1316-13-2 5 rm;./rr\s - - -
#rsusenoy wadimioy Zivconium compounds, as 3
324 - T440-67-7 5 mg/m . - -
Tugusaas fladiny 7
L QI
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&.m 8 (Color) i smoo efidula
¢ vevndeavaneiniomn (Totat Dissolved Solids wa TDS) Sendail
(@) nedlazuiamanin foshifiu mooe fafnfudedns
o) nediazuisauvdai i wdweaah e
w000 Hadndudedng Aeswdaraei sl ddsdrdunidrends
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AaAns
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& Teriug (Cyanides CN) Litfu oo fadnusofng
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¢.om pRETUBATY (Free Chlorine) LU o Tndndusivfing
¢.oc arshinganasdnd (Pesticide) vl
&.od fiadu (Total Kjeldahl Nitrogen) Ay eoo fninfusiodng
oo Taveyiin feadal
(@) danzd (zn) Lifiu ¢o Jadiniusiafng
o) Tnmuileanengernauyt (Hexavalent Chromium) Biifiu o0&
fiadnfunadnsg
(o Tpsidigulnsanaun (Trivalent Chromium) TWitAu c.od Teani

(@ @y (As) Wiy olo Tafndusatios
(@ vesuns (Cw) tiAu w.o fiafinfusaiing -
(o) Uson (Ho) Liifu o.oo Hadniudofias
(o) uamien (Cd) WAL 0.0 Tadinfusiodas
() uussey (Ba) Litiu e.c Nadniusafns
(@) Faiin (5e) LAY o.cb fadndusodes
(oro) Mg (PB) Wi olb Dedniurodns
(aa) Onifa (N Ly @0 fefnfusedes
(o) wuennia (M) llfiu &.o Dafinfurndas
%o o m‘im5'maaummm‘smummmﬂsamu f1ude a'{,ﬂmﬁm\maiﬂu
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(pH Meter) Amruanesludn o.e mie
.o gl 'Lz’%'imﬂi'ammqmwgmmmmmim'u ABENR
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o.& fumwaqava-lau'mmm 'I.ﬁlmﬁsvmamamwnsaamuﬂsumwmaq
1oudn (Glass Fiber Filter Disk) uawauumwamwm.l oo sirnyaiea 1uaaadeiloy @ Fala
o.& ‘ummaumuaasmmm 1 45EnsauunssamenIndlauis (Glass Fiber
Filter) uasaunafigumill eom - eo swiEaLded Funeogaias o lus
oo Ulef 'Lﬂmﬁuumamawamwnu bo penyadaa W & Hu
Anmaiiu u.aumﬂqeanfamua.,mammmalwﬁ‘lmmﬂ%u (Azide Modification) W3e73) Swnwsudaninin
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v o T8 IlEtesaanslaldlnunadoulslasiun (Potassium
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0. lwanlud Wldnndy (Distltation) wasnsinindneidioud
(Colorimetric Method) ¥38738 Flow Injection Analysis

.00 tiuuarluiu Wdsafndhamadn Liquid — Liquid Extraction %39
Soxhlet Extraction shashasanadusnmiminvenhiuuasioiy
v.ae Hofunadlen WEBHUE (Colorimetric Method)
_ b.0le #sUszREUTIEa Widmendu (Distittation) uasaTeiafoifeud
{Colorimetric Method)

v.om rasSudase [HEElaam (Titrimetric Method) wioBifinud
(Colorimetric Method)

v.ec Aasndngivuazdnd WlEBHMlasuilanifia
(Gas-Chromatographic Method) Wieitlaiwairasuuug dain lasunlans A (Hish-Performance
Liquid Chromatographic Method)

v.ed Tindu WidiTeanmia Keldah

b.ob lavsulin

(@) Fonzd wosuss uesliey LSy nedn dndaussuuenia T
liSdavanneiiednesiiensa (Acid digestion) wasTamnUSuinlanedeifesrouiinuaugendy aun
Tasiumnd (Atomic Absorption Spectrometry : AAS) v 5B usNAnEMRanatadn (Inductively
Coupled Plasrna}

(10) Tasudizu

m Tesdivomn Widdsvaatnshetadonse
(Acid digestion) wazTamuiunulavedsForneulauousenduaalaswusnd (Atomic
Absorption Spectrometry : AAS) wiaiSsusnfivEAwiRananasi (inductively Coupled Plasma)

) lasdinuengziaust WHFISWeud (Colorimetric
Method) WipiEnTrlasaTivindieiesrondaususandumualasume (Atomic Absorption
Spectrometry: AAS) wigiSannuasnsnTameITiudniindfmiianatad Unductively Coupled
Plasrna)

A) leadlsulasraud WS swnanad e
Tassudfmuetulasdomens e :

(o) arsuyuasdiiiion Wl iBernouflansuvantuaaladivla
wAns (Atomic Absorption Spectrophotometry) siialelnssiauiveisdu (Hydride
Generation) ¥39338udnANE Avfiawaadl (Inductively Coupled Plasma)

(@) Usan Wl lramesosraufiouauaonduaialng
A’ (Cold Vapor Atomic Absorption Spectrometry) violtinanlnloesmovdavigasisasud
awnlasueas (Cold Vapor Atornic Fluorescence Spectrometry) wie3saudnindimRanaiaii
{Inductively Coupled Plasma}

o o mInTasudamspuiRanlsmu sl o Widlumueiiatiesidy
wasindveanmaArnsTuEunderinseElng wSs Standard Methods for the Exarrination
of Water and Wastewater %’la American Public Health Association, American Water Work

¢ Assodiation ..
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i A PLTET N R : H ST R T
PrAE ENVIEONMEMTAL TECHIID LITED

USEn inalRavIna a@mm BSteTe

CONTROL UNIT CALIBRATION

( Metric cnits , mm )

Date S-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 Ko. M50-05 Serial No.f 913428
DGM Number 1173 Corrcction factor{Yr) 0.993
DBGM Model SKASEX Last Calibration Dataf 05-Jun-21
Orifice Ref . | DGM Temperature { C)
DGM
manatneter 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 9540 | 30.00 | 30.00 | 30.00 | 30.00 3.52 0.9853 46.8174
100.00 100.00 99.20 | 30.00 ¢y 30.00 | 30.00 | 30.00 3.15 0.9834 46.9559
Average 0.9867 46.6478
Dued Date of Calibrate 5-May-22
!J'f o
fot s g . L
= Tiyade
I s & T
Calibrated by :__~7 i/ ')*" Approved : ’g & !
7

Thai Envirenmental Techuic Limited 176 Soi Remkliamhaceny 145 Khwaeng/Khet Saphac Sung  Bangkok 10240 Thailand

@ Tel: —6GI0)23T3-779% Awo} Fax : +66(012373-7970 & admin@ler] 995 com @ wunwtet1 993 com
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

ity
33474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 14250

=S
v b
;,m,\

S
Y

TEL, 0-2717-3000-24 FAX, 0-2719-5424

Certificate of Calibration

Page: 1of2
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 ; FHB-318 Corporate Services 3; Equipment Calibration and Testing Services,
Serial No.: B011410
ID No.: No.4
Condition As-Received: Used ltem
Received Date: 27 April 2021
Calii:!ration Date: 08 May 2021
Reference: 2104-0696WSC Submitted by: Thai Environmental Technic Limited
Ambient Temperature; {23 & 2 ) °c
fKhat Saph
Refative Humidity: {50 £ 15 ) % 1/8 Sol Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240
Atmospheric Pressure: 1010 mbar

Frocedure used:

HEC-TISFTIEAT025
CALIBRATION D008

Certificate No. : 21P1522

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

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

Gauges, Edition 03/2014 " as a guidslines.
Condition_of this result of calibration
t1.Reference standards instuments :

Instrument Model Sorial No.
ADT 881 211H18340004

2.This result of calibration was made on requested at the point specified by customer,

Certificate No.
21PB803

1} Digital Pressure Gauge

3.Scale and conversion factor Is 1 kPa = 7.50062 mmBbg
4. This instrument was used clean air as pressure media.
§.This Instrument was installed in verticat orlentation and center of connecior 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 to the International System of Unit maintained at:-
National Institutz of Metrology Thalland (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory : Atlapel P

Bue Date
12 Mar 2022

Issue Date : G7 May 2021 [ 1] Phalinee Prabpaipal

[ 15Sura Suwannasrl
[/j'Attapol Panurach



Result of calibration:- Without adjustment

Function:- Absolute Pressure Measurement

Increasing Pressure

Range : 730 romHg 1o 770 mmHg
Resolufion : 0.1 mmHg

Applied Pressure (mmHg) | 729.83 | 739.84 | 749.84 | 759.84 | 769.85
UUIC* Indicaflon (mmHg} 730.9 740.9 750.8 760.9 { 770.8
Error {mmHg)} 107 1.08 0,98 1.08 1.05

Decreasing Pressure

Applied Pressure {mmHg) | 769.85 | 758.84 | 740.84 | 739.84 | 720.83
UHUC* Indicafion (mmHg) 7708 761.0 750.9 7409 ¥31.0
Error {mmHg) 1.0 1.16 1.06 1,08 147

The uncerfainty of measurement was £ 0.24 mmHg
* UUGC = Uinit Under Calibration

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

-Dlg-

Cert.No.; 21P1522
Page: 2of 2

Attapol P

a 1050820



Equipment :
Manufacturer:
Model :

Serial Mo.:

ID No.:

Condiflon As-Received:

Received Rate:

Calibration Date:

Reference:
Ambient Temperaturs:

Relative Humidity:

Procedure used:

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQEIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD 8OI 18, SUANLUANG, SUANLUANG, BANGROI 10250

L
“u\ | Visy,
o
o,

e

1

)

/-"—'--‘.\

B A
K

5 gzg

KA
TEL, 0-2717-3000-24 FAX. 0-2719-9484 Pt NSC-TISITIS 17025
CALIBRATIQN 0308
Certificate of Calibration Gertificate :;e-i zzroze

Digital Thermometar With Sensor
This certificate may not be reproduced other than in fult,

Digicon
except with the prior writtan approval of the head of
bP-52 Corporate Services 3: Equipment Calibration and Testing Services,
4118635
No. 10
Used item

01 February 2022

15 February 2022
to 23 February 2022
2202-0415BSC

{256 £ 2 °C

Submiited by: Thai Environmenta!l Technic Limited

o+

146 Soi Ramkhamhaeng 145, Khwaeng/het Saphan Sung,
Bangkok 10240

(50 £ 203 %

Calibration were conducied using in-house calibration procedure CR-TO1 agcording to comparison with

Industriat Platinum Resistance Thermometer {IPRT}) into liquid bath temperature canfroller and comparison
with Standard Thermocoupie (Type R/S} into high temperature furnace.

The femperature scale used was based on 1TS-90,

Ceondition of this result of ¢alibration

1.Reference standards instuments :

1} Digital Thermometer

23 Indusirlal Platinum Resistance Thermometer

3) Digital Thermometer

4} Industrial Platinum Resistance Thermometer

5} Digital Muftimeter

strument Madel Serial No. Certificate No, Due Date
1528 ABB17H 2111248 16 Nov 2022
5827 738437 2111248 16 Nov 2022
1529 A4BTEC 211912 07 Sep 2022
562712 571874 211912 07 Sep 2022
2700 4016315 EE-0106-21 14 Oct 2022
£6850-20 569 TT-0037-21 02 Apr 2022

6} Standard Thermocouple Probe {Type 8)

2.The certificale is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceabie to the International System of Unit maintained at-

-Mational instifute of Metrology Thailand (NIMT)

Calibrated by ;
tssue Bate :

Thaichanan Chankong
25 February 2022 [

e

1 Phalinee Prabpaipal

Approved Signatory :

i Chatchawan Khunpifuek

V‘ﬂ\(anlop Larpkurn

30281943



- Result of Calibration:-
- Function:

Cert. No.: 227328
Page.. 20f2

Without Adjustment
Temperature measurement for Channal T1
This eguipment was connected with Thermocouple Type K 8/N, 11005001 1D No. 10
Dimension of probe @ Diameter 8 mm., Length 1030 mm. 8heath material : Stainless Steel

Imimersicn Standard uuc* Uncertainty
Dewth Temperature Reading Error of Measurement
( mm.) (“C) (*C) (°C) (+C)
150 200.0043 200.7 G.6957 D73
1560 400.0056 400.3 0.2944 1.4
1580 600.01 598.8 -1.14 3.1

UUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty muitiplied

" by a coverage factar k = 2, providing a level of confidence of approximately 85%.

-0fo-




TECHNGLOGY PROMOTION ASSOCIATION (THATLAND-TAPFAN)
CORPORATE SERVICES 3: BQUIPMENT CALIDRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI T8, SUANLUANG, SUANLUANG BANGROK 30250

TREL.Q-2717-3000-27  FAX. 0-2719.9434

Cert.No
Page

Certificate of Calibration

Equipment :

Manufacturer :

Electronic Balance

Mettler Toledo

Model : AB204
Serial No. : 11168382227
ID Na. : TET.LAB.BALG1

Submitted by :

l.ocation :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

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

Balance Room

26 April 2021
26 April 2021

15 °C 10 40 'C
30 % to 90 %

Khit Ruttanaprapachai

Wakw -

Approved Signatory

{ } Pornthippa Tameyakul

(¥ ) Males Butkruea

{ ) Suwit Imjai

Issue Date ! 11 May 2021

f : o W
HSC-TISI-TISt HZE
CALIBRATION DOBE

o 2TMMAT 2
S 1of3

The Urncertainties are for a confidence probzbility of approxdmately 33%

This certificats mav not be reproduced ather thap to full, except with the prior writien

Appraval ef the head of Carporate Services 3 @ Bquipmenr Ceifbration and Testing Services.

A 0027904



Equipment ; Electronic Balance Ceirt.No.: 21MM172
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2104-04800C-15
Procedure used :-

_ Calibration were conducted using in-heuse calibration procedure CP-0OB01 according to direct
- measurement method against standard weight.
Condition of this result of calibration

1. Reference standard instruments:-
Instrumenis Model Seriai No. 1D No. Test report No. Due date

1) Standard Weight Set (E2 15884 24053 70RCO07 Mi4-0188-19 47 Jan 2022
2. This cerificate is valid only to the ifem calibrated on date and place of calibration.
3. This result of calibraticn was made on requested at the point specified by customer,
4. This certificate is nat certified for any commercial transaction.
5. This certification is traceable to the International System of Unit,
_ Result of calibration { ) Without Adjustment (™) After Adjustment by Extemal Calibration
. Range capacity : 0 g to 210 g Resolution 0.0001 g
" Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{9} (g) {g} (£mg) (K}
100 99.9996 +0.0004 0.19 2
200 189,9993 +0.0007 0.29 2
© After Adjustment :
1. Determination of the standard deviation of weighing machine {(n=10}
Appifed Weight Standard Deviation

{(g) of Reading { g )

100 £.00004

200 0.00005

Wy,

a 1053756



. Equipment ; Electronic Balance

Condition As-Received : Ussed ltem
_Reference ; 2104-04800C-15
- Result of ¢alibration

- 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

Cert.No.: 21MM172

Page: 3 of 3

Frant

Position 1 Position 2 Position 3 Position 4 Position 5
{g) {g) {g) {g) (g)
-0.6002 -0.0003 -0.0002 0.0000 +0.0001

3. Departure from nominal value
Balance Measurement
Appilied Weight Reading Correction Uncertainty
(g} (g} {g) {£mg)
Unload 0.0000 0.0000 0,11
0.01 0.01M1 -0.0001 0.11
0.1 0.1000 0.0000 0.1
0.5 0.5001 -0.0001 Q.11
1 1.0002 -0.0002 0.1
5 5.0002 -0.0002 0.11
10 10.0001 -0.0001 0,11
25 249993 +0.0001 0.12
50 49.999% +0.0001 0.13
100 100.0000 0.0000 0.19
200 200.0000 0.0000 0.29

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
2.03
2

2
2
2

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

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

-o0o-

Wl -
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Thai Environmental Technic Limited
UIBN matiagdunndaiing s15a

Portable Gas Calibration Report

Date of Calibration; 2-sep-21

Manufacturer :EZETS truments Ambient Condition
Instrument Model : 4500-3 Temperature (23:5°C):  25.0p °C
Instrument serial no. ; 2178 Humidity (5515 % RH) : 50.0 9% RH

Instrument ID : 8

Oxygen (05) 279460 Linde August 4, 2023

D0258060 Linde August 18, 2023
Nitric Oxide(NO)

D271295 Linde October 12, 2022

D824500 Linde October 11, 2024
Sulfur Digxide {50;)

D271305 Linde October 11, 2024

D824500 Linde October 11, 2024
Carbon Monoxide(CD)

0271305 Linde October 11, 2024

. 0.0 0.0
Q; (Yovel) +0.2 % vol PASS
13.9 13.9 0.0
D.0 0.0 0.0
NG {(ppm) 1290.0 197.0 -2.0 PASS
393.0 304.0 1.0
0.0 0.0 0.0 +5.0 ppm 0...100 ppm
50, (ppm) 406.0 405.0 -1.0 +5% measured Value RASS
204.0 202.0 20 101....5000 ppm
0.0 0.0 0.0
€O (ppm) 404.0 406.0 2.0 PASS
793.0 795.0 2.0

T
'/j}l : ;‘n‘, 1‘-‘.{:’ - -~ e
Calibrate by: i\“_zf_f /Y U, Approvedby:  {ly acbei 15 3
{

A

Thai Environmental Technic Limited 1/6 S6i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand *
e Tel 1 +66(0)2373-7789(Auto) Fax | +66{(N2373-75 79  admin@tet1995.com e www . fet1995.com






RECALIBRATION
DUE DATE:

January 18, 2022

.4

Calibration Certification Information
Cal. Date:  January 18, 2021 Rootsmeter S/N: 438320 Ta: 254 *K
Operator:  Jim Tisch Pa: 748.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 0068
Vol.Init | Val. Final Avol. ATime Ap AH
Run im3}) {m3) {m3} {vain} {mm Hg) {in H20)
i i 2 i 1.3860 32 2.00
2 3 4 1 0.8820 6.4 4.00
2 5 b 1 0.8750 7.9 5.00
4 7 8 1 0.8330 8.8 5.50
5 g 10 1 0.6910 12.7 8.00
Data Tabulation
Pa Tstd
Vstd Qstd 1/ AH( Pstd )( Ta ) aa |y &H(Ta} Pa)
{m3) {x-axis) {y-axis} Va {x-axis) {y-axis)
0.9937 0.7170 1.4128 0.9957 0.7184 0.8865
0.98%4 1.0076 1.99%80 0.8514 1.0096 1,2536
0.9874 1.1285 2.2338 0.88%4 12308 1.4016
0.5862 1.1840 23428 0.9882 1.1864 1.4700
0,9810 1.4197 2.8258 0.9830 1.4226 17729
m= 2.00604 = 1.25615
QSTD b= -0,02669 Q_A b= -0.01675
re 0.99997 r= (.99997
Caleulations
Vstd=|AVol{{Pa-AP)/Pstd}(Tstd/Ta} Va=|aVol{{Pa-AP)/Pa)
Qstd={Vstd/ATime Qa=|Va/ATime
For subsequent flow rate calculations: )
= Pa_if Tst = .
Qstd= 1/rn<( \/ﬂH( e )(~—‘1—Ta )) ) Qa 1fm<< ﬂH(Ta/Pa)) h>
Standard Conditions
Tstd: 298.15 ok RECALIBRATION
Pstd: 760 mm Hg
Rey US EPA recommends annual recalibration per 1938
4H: calibrator manometer reading {in H20} 40 Code of Federal Regulations Part 50 to 51,
AP: roctsmeter manometer readiilg {mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature {°K) Determination of Suspended Particulate Matter in
Paf 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)263-7510

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

Location : Thai Environmemtal Tsch 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) : 760,34
Temperature (°C) 1 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 Pue 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 5.20 1.525 S4.0 54.00 Intercept: 0.6145
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[Sqr{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 Calibratc By : e

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 iyech
For subsaguent calculation of sampler flow: v
Im{(D)[Sqri(298/Tav)(Pav/760)]-b)

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

ettt e———eee e e——ieerrmeremisieret
Thai Environmental Technlc Limited 1/& Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thalland
o Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7879 » admin@tet1995.com » www.teti895.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 Setial No: (No.18 } Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg} : 760.00

Corrected Pressure (mm Hg) : 76c.0

Temperature (°C) : 25,0 Temperature (deg K} : 293.0
Average Press. (mmHg) : 7575 Corrected Average {(mm Hg) : -
AverageTemp (°C) :32.1 Average Temp: {DegK) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-56252 Qstd Intercept : -0.02658
Serial# : coes Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate I1C
Test # {in H,0) {m3/min) {CFM) (corrected) Linear Regression
i 12.20 1.754 60,0 50.00 Slope : 33.7664
2 9.80 i.574 54.0 54.00 Intercept: 1.6616
3 7.20 1.351 50.0 50.00 Corr. Coeff: 0.9506
4 5.00 1.128 4¢.0 40.00
5 3.00 0.877 30,0 30.00 ¥ of Observations: 5
Calculations
Qstd = ¥/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I =chartresponse
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = dally average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By e S

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

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K . ) 07
Pstd = 760 mm Hg : App]_‘gye By }" yd-cfiuza

For subseguent calculation of sampler fow: 4
Im{([Sqrt{298/Tav)(Pav/760)]-b)

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

e e ———

Thai Environmentat Technic Limited 1/6 Soi Ramkhamhaeny 145 Khwaeng/€het Saphan Sung Bangkaok 10240 Thailand
» Tel 1 +66{0)2373-7703(Auto} Fax : +66(0)2373-7979 « admin@tet1595.com o www.tat1995.com






Thai Environmenial Technic Limited
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High Volume TSP&PM-10 Calibration Report

Location : Thai Envirommemtal Tech Site ID : Bangkok Date 1 4-Aug-21
ITEM : Tsp Serial No: (No.z27 ) Calibrate By : Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} : 25.0 Temperature (deg K) : 293.0
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 Qsid Intercept : -0.026¢69
Serial# : 0068 Calibration Due Pate : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # (in H,0} {m3/min) {CFM) {eorrected) Linear Regression
1 12.D0 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 30.60 ¢ of Observations; &

Calculations

Qstd = 1/m[Sqri(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
1 = actual chart response
m = calibrator Qstd slope Calibrate By e

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

Pa = actual pressure during cafibration {(mm Hg)

Tstd = 298 deg K T

Pstd = 760 mm Hg Approve By : /iﬁi@.&ﬁ-ﬁ l}
For subsequent calculation of sampier flow:

1/m{(INSqrt{298/Tav)(Pav/760)]-b)

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

%

Thai Environrnental Technic Limited 1/6 Soi Ramkhamhaeng 145 Rhwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
= Tet! +66(0)2373-7799(Auta) Fax : +66(0)2373-7979 = admin@tet1995.com = wiww Let1995.com
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High Volume TSP&PM-10 Calibration Report

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

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mmm Hg} : 760,40
Temperature (°C) 1 25.0 Temperature {deg K} : 298.¢
Average Press. (nm Hg) : 757.6 Corrected Average (mm Hg) : -
AverageTemp (°C) : 31.¢ Average Temp: (Deg K) : -

Calibration Orifice

Make : Ti=sch Qstd Slope : 2. 00504
Model : TE-30254 Qstd Intercept @ -0.02669
Serial# : oose Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC

Test # {in H,0) {m3/min) {CFM) {corrected) Linear Regrassion
1 12.00 1,740 60.0 £0.00 Slope : 34.9765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.00 Carr. Coeff: 0.9837
4 5.00 1.1z8 40.0 40.00
5 3.00 U.877 30.0 30.00 - of Ohservations: s

Calculations

Qstd = I/m[Sqri{HZ0(Pa/Pstd)(Tstd/Ta})-b] m = sampler slope
IC =1[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
1 = actual chart response
m = calibrator Qstd slope Calibrate By : e

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K}

Pa = actual pressure during calibration {mm Hg)

Tstd = 298 deg K c? D
Pstd = 760 mm Hg Approve By r\ua,c/&&)

For subsequent calculation of sampler flow: ad
/m((T)[Sart{298/Tav)(Pav/760)]-b)

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

_ﬁ—*————m—“-_“._ﬁ—“—_———_——w—-_—_m____—___“__________uh_

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel : +66(0)2373-7799(Auta} Fax : +66(072373-7979 » admin@tet1995.com « www tet1985.com
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environwemtal Tech Site ID : pangkok Date : 2-aug-21
ITEYM : PM10O Serial Mo (Ne.2 ) Calibrate By : Piput

Site Canditions

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

Calibration Qrifice

Make : Tisch Qstd Slope : 2.00504
Model : TE-50252 Qstd Intercept : -0.02663
Serial# : o06s 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 Slepe: 34.3765
2 9.20 1.525 54.0 54.00 Intercept: 0.6146
3 7.00 1.332 50.0 50.040 Corr. Coeff: 0.3897
4 5.00 1.128 40.0 40.00
5 3.00 0.877 30.0 3in. oo F of Observations: 5
Calculations
OQstd = 1/m[Sqri{H20{Pa/Pstd)(Tstd/Ta))-b] m = sampfer 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 char response
m = calibrator Qstd slope Calibrate By : i

b = calibrator Qstd intercept

Ta = actual temperature during calibration {deg X)

Pa = actual pressure during calibration {(mm Hg)

Tstd = 298 deg K /]7 5D
Pstd = 760 mm Hg Approve By : ¢ "y ks

For subsequent calculation of sampler flow: 7
1/m{(DSqri{298/Tav){Pav/760)]-b)

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

T R e e e ——————————————rerTr———

Thai Enviranmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkoek 10240 Thajland
w Tel ¢ +66(0¥2373-7799Auto) Fax : +66{0)2373-7979 ¢ admin@tet1995.com « wiww,.tet1935.com
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High Volume TSP&PM-10 Calibration Report

Location ; Thai Environmemtal Tech Site ID : Bangkok Date : 3-Aug-21
ITEM: PMi10 Serial No: (No.12 ) Calibrate By ; Piput

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) : 760.0
Temperatare (°C) : 25,0~ Temperature (deg K} : 298.0
Average Press. (mm Hg) : 757,56 Corrected Average (mm Hg} : -
AverageTemp (°C) : 31.8 Average Temp: (Deg K} : -

Calibration Orifice

Make: Tisch Qstd Slope : 2. 00504
Model : TE-50252 Qstd Intercept @ -¢.02669
Serfal# : 0068 Calibration Due Date : 18-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate iC
Test # {(in H,O0 {m3/min) (CEM) {corrected) Linear Regression
1 12.2¢ 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 30.40  of Observations: S
Calculations
Qstd = 1/miSqri{H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
1C =I[Sqrt{Pa/Pstd){Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = carrected chart respanse Pav = daily average pressure
I = actugi chart response
m = calibrator Qstd slope Calibrate By &

b = caiibrator Qstd intercept

Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K A

Pstd = 760 mm Hg Approve By : (?’ C/ t"’vd" 0
For subsequent calculation of sampler flow: 7
1/m{(I}[Saqrt(298/Tav)(Pav/760)]-b)

NOTE: Ensure calibration otifice has been certified within 12 months of uss

%

Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thaitand
o Tel | +56(0)2373-7799(AuUt0) Fax : +66(0)2373-797¢ » admin@tet1995.com o waw.tet1995.com
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High Volume TSP&PM-10 Calibration Report

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

Site Conditions

Barometric Pressure {(mm Hg) 1 780.00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. {mm Hq) 1757.8 Corrected Average (mm Hyg) e
Average Temp (°C) 1 32.8 Average Temp: (Peg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.00604
Model : TE-50252 Qstd Intercept : -0.02669
Serial# 1 Dossg Calibration Due Date : 18-Tan-22

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,Q) {m3/min) {CFM) {corrected) Linear Regression
1 i2.00 1.740 0.0 60.0D Slopa: 34.9765
2 9.2¢ 1.525 54.0 54.00 Intercept: 0.6145
3 7.00 1.332 50.0 50.00 Corr, Coeff: 0.3897
2 5.00 1.128 40.0 40.00
) 3.00 0.877 30.0 30.00 F of Observations: 5
Calculations
Qstd = 1/m[Sqrt{H20(Pa/Pstd }(Tstd/Ta))-b] m = sampler slope
IC =1[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
I = actual chart response
m = calibrator Qstd siope Calibrate By v

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

Pa = actual pressure during cafibration (mm Hg)

Tstd = 298 deg K "P @
Pstd = 760 mm Hg Approve By : i Uf’nﬂé’“ _
For subsequent calculation of sampler flow: 7

1/m{(1){Sqrt(298/Tav)(Pav/760)]-b)
NOTE: Epsure calibration orifice has been certified within 12 months of use

“—___*m“%m

That Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
» Tel : +66(0)2373-2795(Auta) Fax : +66(0)2373-7979 « admin@tet1995.com & www.tet1995.cam
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Locatian : Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

ITEM : BM1D

Barometric Pressure (mm Hg} : 760.0¢c
125.0

Temperature (°C)
Average Press. (mm Hg}
Average Temp (°C)

Site ID : Bangkok

Date; 6-2ug-21

Serial No : (No.3g

)

Calibrate By : Piput

Site Conditions

F757.8

= 32,1

Corrected Pressure (mm Hg) : 760.0

Corrected Average {mm Hg) : -
Average Temp: {Deg K} : -

Calibration Orifice

Temperature (deg K} : 298.0

Make : Tisch
Madel : TE-S5p254
Serial# ; o068

Qstd Stope : 2. 00504
Qstd Intercept ! -0.02669
Calibration Due Date : 1g-Jan-22

Calibration Information

Plate or ORIFICE Qstd Indicate 1C
Test # {in H,0} (m3/min} (CEM) {corrected) Linear Regression
1 12.30 1.762 60.0 6€0.00 Slope : 33.5465
2 9.B0 1.574 54.0 54.00 Intercept: 1.5075%
3 7.20 1.351 50.0 50.00 Corr, Coeff: 0.9902
a 5.04 1.128 40.0 £0.00
5 3.00 0.877 3a0.0 20.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sart{H20(Pa/Pstd}{Tstd/Ta))-b] ra = sampler slope
IC =I[5qt({Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chartresponse

Qstd = standard flow rate

IC = corrected chart response
1 = actual chart response

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pz = actual pressure during calibration {mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

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

e e P ke i

Tav = daily average temperature
Pay = daily average pressure

Calibrate By = A

Approve By : 77’31"‘7”&'“' 5

———
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Thai Environmental Techaic Limited

1/6 Soi Ramkhambaang 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
» Tel : +66(0)2373-7799(Auto) Fax : +66(01)2373-7979 e admin@tetl995.com » www tet1995.com
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Specia! Gases Mixture

Customer Details
Name;

Thai Environmental Technic Ltd.

Addiess:

1/6 Soi Ramkhamhaeng 145,
saphansoong, Saphansoong, Bangkok

Customer Tag No.;

10240
Certificate Details
Number: 2422 /21 Date of lssue: 15-Jun-2021 Expiry date; 15-Jun-2023
Material Details
Production Order: 0166053 faterial Code: 472400-5K-34 Cylinder Mo.: ADDBZ2SK
Gas content: 5.23 M Fitling pressure: 137.0 bar Yalve: CGA 66055
Cylinder Qwner: LINDE Cylinder material; Specira seal Cylinder Size: 40L
Laboratory Report
Analytical Result v
Component Nofmina! Analysis Result' Uncertainty? Method of Analysis® Assay Date
o Concentration natysis Resuy n inty B naly ¥y
Sulphur Dioxide 45.0 ppin 45.1 ppm + 1% relative (6) 1-PB-352 7Jun & 14-un-21
Nitric Oxide 45.0 ppm 47.5 ppm + 1% celative {6}1-PB-352 7-Jur & 14-Jun-21
Dther NOX impurity Less than 2.2 ppm
Carbon Mongxide 100 ppin 99.8 ppm + 10y selative (&) I-FB-352 7+un & 14-jun-21
In Nitrogen
Reference Standard used In Assoy
Reference Standard Cylinder number Conceniration Expiry date:
Sulphur Dioxide D619726 69.2+ 0.2 ppm 2-Dec-2022
Nitric Oxide DE14726 71.420.2ppm 2-Deg-2022
Carbon Monoxide N&19726 70.5 £ 0.2 ppm 2-0ec~2022
in Nitrogen
= Analytical nstruments used in Assay
Instryinent/Make /Modet Analytical Principle ' Last Multipoint Calibration

FTIR Spectiometers Nicotet 1550
FTIR Spectiometers Nicolel 550
FTIR Spectrometers Nicolet 550

FTIR-502
FTIR-NO
FTIR-CO

7un-2021
7-May & 17-Jun-21
13-May & 14-Jun-21

Recommend usage condition
Minimum utilization:
Storage condilion:

504 of actual content or before expire date whichever cames first.
Keep in well ventilation and secute area.

Comments . :

when reordering, please quote the material number

Note;

1. At resulls expiessed o this repart are on mole/mole basss, unless othervise specified. The Assay of this Slandard has been performed in

accordance witl the EPA Traceabil Iy Profocal EPA-600/R-12/531 lof the Assay and Cettriication of Gasanus Calibration Standards using procedure 61

2. The reported expanded uncerlainly is based on 3 siandard unceriainty multiplied by a covetage faclor k=2, providing a leve! of confidence of approximately 954e.
The measurament of this matenai isdraceable 1o the 5 iough he relesence gas siandard which s raceable to Swiss National Standaid of Mass bl

othes recognisad nalional melology insitutes.

3. (1) 6as Chiomatogiaphy, (2) Paramagnetic Oxyaen Analyzer, {3} Electrachermical Oxygen Analyzer, (4) flaclrothenmeal Moishire Analyzer,

{3} Jotal Hydrotaiben Analyzer, {6} Other - Specified

Page 1of1
This repor! shall nol be repradeced except in ull

UGN Awd (Usanalne) R {Uru)
rafksagirotal HIrsITITES

it 15 LILLAINEEE 18 2,/3 W 14 QUUWLA-RSIA M. 6.5 AU
Tnzats (66) 2328-6233
Troumuoalngd ; 105 W 5 RUwalas swlno Dofunst 24180
[nsaas (663 32.570-323

SR BADSUS IS 10540 nsttart (66) 2315-6300

fhafus (46) 38.570-479-93

sukanya Parinyasooniomnm
signatory for snd on behali of tinde (Fhatland) Co., d,

Linde {Thailand) Public Company Limited

ML gkl e A 0TIk RS
15" Flnar, Bangna Tower A, 2,/3 Mou 14, Bangna Tiad Ki4. 6.5 Ropd, Bangkaew

Bangpler, Samutprakarn 10540, Tel (56) 2338-6100

PB-002/£006

155972 . 01 Apnd 2021

Fax {56 2338-6333

Wellgrow Plant : Y05 oo 5, T.Bangsemak, A.Bangpakeng, Chachoengsie 24180

thalland, Tel (66) 38.570-475-93

Fax {66) 38.570-323






Thai Environmental Technic Limited

Analyzer Calibration Report

Calibrate Date :26-Jan-22 Temperature (°C) : 25°C
Analyzer Type 50, Barometer (mmHg) : 760.0
Brand . APT Humidity (50£15 %) : 50.0 %RH
Maodel - 100E Dilutor . API M700 S8/N 625
Serial Number ;1488 (Mo .13) Zero Air . API M701 8/N 13926
Range : 500 ppb Standard gas : A008228K
Calibration of Span
Supply Gas Ref Value{ppb) [ Before of Span.(ppb) | Afier of Span.(ppb) Abs% diff of Span
Zero 0.0 2.3 0.0 0.0
Span 400.0 409.0 200.0 0.0

Multi Point Calibration

. Output Difference
Ref Value(ppb) | Analyzer Disp.(ppb) — tput 1 - o -
Diff (ppb) Percent Diff Abs Percent Thiff

0.0 0.3 6.3 0.00 0.08
100.0 99.7 -0.3 0.00 0.30
200.0 202.0 2.0 0.01 1.Q0
400.0 402.0 2.0 0.01 0.50
Average Diff (%) Q.60

Multi Point Calibration

A5 0_0 e e e

=1. 0, :

%00 1 YIL00SE008 !

:E 350.0 ' S S - s

2 3000 -

ol LT [ —

o ;

= 200.0 H

2 4500 e e e ?

= :

L= TOOLL  homrmrmmmmmmemimimm Jg et o i i LT " S X i

50.0 4 — S
0.0 100.0 200.0 100.0 400.0 500.0
Ref Value{ppb}
i T
. S I G ? - g B
Calibrate by: >~ = 7 ¥ : Approved by . { rlpallnes L7
.' 4
uflunsed : 00 ﬁuﬁagﬁﬁ 02/09/15 L : QF-QP16-06

Thai Environmental Technic Limited 1/6 Sul Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
» Tel @ +66(0)2373-7795(Auto) Fax © +66(0)2373-7979 » admin@Let1995.com & www.iet1295.com






Analyzer Calibration Report

Thai Environmental Technic Limited
U3 malindunedsulng sivn

Culibrate Date ;27-Jan-22 Temperature (°C) 25°C
Analyzer Type 50, Barometer (mmHg) : 755.0
Brand : APT Humidity (50£159%): 50.0 %R
Model . LO0A Dilutor . API M700 S/N 25
Serial Number 11563 (No .15} Zero Air APT M701 S/N 1526
Range : 500 ppb Standard gas AD0B2Z5K
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span{ppb) | After of $pan.(ppb) Abs% diff of Span
Zero 0.0 .5 0.0 .0
Span 400.0 404.0 400.0 c.0
Multi Point Calibration
. ' } t H v
Ref Value(ppb) | Analyzer Disp.(ppb) - Outpu Dif.'ferenu., -
Diff {pph) Percent Diff Abs Percent Diff
0.4 0.0 0.0 0.00 0.00
100.0 106.2 0.2 0.00 ¢.20
2000 159.7 -0.3 0.00 0.15
460.0 359.5 -0.5 0.00 0.13
Average Diff (%) 0.12
Multi Point Calibration
5
a
& .................................................... |
F 2500 e e A
2
B ...... A i e e e e e e e i
21500 ——
m
=
=11 Xt R P .
1000 200.0 300.0 400.0 500.0
Ref Value(ppb} :
. P
Calibrate by: - Approved by ; i ij&aéiﬁ E

ndluniait : 00 FuourlA 02/09/15

Thai Environmental Tachnic Limited

UL HeTY | QF-QP16-06

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

o Teb 1 +66(0)2373-7759(Auto) Fax : +66{1}2373-7979 ¢ admin@tet1995.com o www.kat1995.com






Analyzer Calibration Report

Thai Environmental Technic Limited

Calibrate Date :27-Jan-22 Temperature (°C } 25°¢ i
Analyzer Type SQ, Barometer GunHy) :  760.0
Brand : APT Humidity (30+£15%): 50.0 %RH
Modei . 1008 Dilutor . APT M700 S/N 625
Serial Number 195 {No.16) Zaro Air APT M701 S/N 1928
Range : 500 ppb Standard gas AC0B228K
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 400G 356.0 400.0 0.00
Multi Point Calibration
Ref Value(pph) | Analyzer Disp.(ppb) : Output Differenice :
Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.1 0.1 0.00 0.03
100.0 55,7 -0.3 0.00 0.30
200.0 201.1 1.1 0.01 3.55
400.0 400.1 0.1 ¢.00 0.03
Average Diff (%) 0.23
a :
P2
i g
[} :
P
200.0 300.0 400.0 500.0 |
Ref Value(pph) |
I’ (.-_-‘- 3
Calibrate by: _ s Approved by : {/'TF{G/CAW" 7?/
i

uflunsedt : 0o

Thai Environmental Technic Limited

Tulensiie 02/09/15

wufiuuuvesy | QF-0OP16-08

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
e Tel 1 +66(0)2373-7799(Auta) Fax: +66{0)2373-7979 o admin@tet1995.com » wwiw.tet1995.com







Analyzer Calibration Report

Thai Environmental Technic Limited
u3un maliadanadexlne dive

Ca]ibl'ate Datﬂ . 26-Jan-22 Telnpgrature (OC ) Zb OC
Analyzer Type S0, Barometer (mmHg) - 755.0
Brand : API Humidity (50£15%): 50.0 %RH
Model . lo0a Dilutor - API M700 8/N &25
Serial Number 21412 (No.17) Zero Alr API WM701 S/N 1826
Range : 500 ppb Standard gas ADUBZ22SK
Calibration of Span
Supply Gas Ref Value(ppb) | Before of Span.{ppb) | After of Span.(pph) Ahs% diff of Span
Zero 0.0 0.5 g.0 0.0
Span 400.0 412.0 400.0¢ 0.0
Multi Point Calibration
Ref Value(ppb) [ Analyzer Disp.(ppb) - Qutput Dn.fference -
Diff (pply) Percent Thff Abs Percent Diff
0.0 0.2 a.2 0.00 0.05
100.0 99.6 ~0.4 0.00 0.40¢
200.0 1589.,.4 -0.6 0.00 0D.30
400.0 355.4 ~0.6 ¢.00 0.15
Average Diff (%) 0.23
Multi Point Calibration
450.0 N
y=09932x-008
ey e
[=N
= e
B 250.0 chermremerer e oo e
2
E .............................................................................................
2 AB0D e e
i)
=
S0 1 )¢ U | SO
0.0 100.0 200.0 300.0 400.0
Ref Value{pph) |
N e, ]
IS P occhns P
Calibrate by: b e T Approved by {fy&cor 7

uf luasadi - 0o Tuiiguiif 02/09/15 vt uWe i ; QF-QP16-06

Thai Environmentat Technic Limited 1/& Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
o Tel 1 +66{0)2373-7795(Autn) Fax : +66(0)2373-7979 = admin@tet1995.com & www.tet1995.cam






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. 401421
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer . Davis Instruments inc.

Type : Weather Wizard Ili

Serial No. WEB1121A25A ID No. : No.23

Customer : Thai Envircnmental Technic Limited.

1/6 Soi Ramkhamhaeng 145,

KnwaengA<het Saphan Sung, Bangkok 10240.

Calibration Condition : Temperature 25.7 ¢ Barometric Pressure 1009.¢ hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemameter 642 S/N 91563
: HOOK GAGE NO 1425 Pitat Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.1.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Madet DA-B50-3TV {sensor TR-Q0AH)

Serial Number 110730029  (sensor 120629586)

SeaTe 4

JAPAN QUALITY ASSURANCE ORGANIZATION

e
SR

Calibrated by : “Q Sign ﬂ\/
Mr. Watcharapo] Subwat Mr. Pisood Prymsut

Mechanical Engineer 1




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2399-046%

The Result of Calibration

Certification No. 401/21

3 September, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemomeler | Pressure [ Vacumm Pressure ¥Yetoeity Caorrection
misee inches inches hPa m/sec mises
1.00 - - - 0.9 0.10
3.02 - - - 22 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
13.0] - - - 123 0.71
15.01 - - - 14,1 0.9
17.02 - - - 16.3 0.72
20.02 - - - 19.1 0.92

Wind Aloft Piotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
g0
180

270

0

80

Calibrated by -

Mr. Watcharapol Subwat

Mechanical Engineer




@ TEI- Thai Environmental Technic Limited

=y = Q' 9.r o Ar
VSHN malladunnaen ne 9106

Personal Pump Calibration Report

Equipment Type :_ Personai Pump/Parameter

Equipment Range : 0.1-7.0 l/min

Calibration Range : 0.1-4.0 l/min

Calibration Type : Drycal

Calibration 5/N : 4491

[ Personal Pump Hi Flow/Low 4 & Eoa
Item aTIn 1 ATIN 2 @%an 3 Average Uncertainty
SIN Flow _' . |'

1. 20140505104 - 2.0 1.9980 1.9980 1.8980 1.9980 +0.0006
2. 201 20262042 2.0 1.9960 1.9970 1.8870 1.9860 10.0006
3. 20111203064 2.0 1.8960 1.8870 1.9980 1.9870 +0.0010
4. 20120103092 2.5 2.4970 2.4870 2.4980 2.4870 {. +0.0006
5. 20120103046 2.5 2.4980 2.4980 2.4880 24380 |  +0.0006
6. 20140505019 2.5 2.4970 2.4880 2.4890 2 4880 £0.0010
7. 20140605018 1.7 1.6950 1‘..6950 1.8980 1.6950 +0.0006
8. 2014060501-5- 1.7 1.8870 1.6880 1.8980 1.6970 10.0006
9. 20111203065 1.7 1.6980 1.8980 1.6980 1.6970 +0.0006

Calibration Date 04 /[ 03 [ 65

Calibration By Mgsamon

Remark : Uncertainty Type A= ¢ = §D
—
An

Standard deviation

. SD
: X

Mean
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TECHNQLOGY PROMOTION ASSOCIATEON (TIIAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIRRATION AN TESTING SERVICES
5344 PATTANARKARN ROAD SO, SUANEUANG, BUANLUANG BANGIOK 10350

Sa
HacNEA
T
"’"‘J‘i||r\\“\‘

. N
KEC-TIG\-THR7A25

TEL. 3-2717-3000-27  FAX. 0-2719-5484

Cert.No
Page

Certificate of Calibration

CALIERATION 9005

L 2TMMTT
S1of3

Equipment :
Manufacturer :
Model :

Seriai No. :

iD 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 :

Electronic Balance
Mettler Toledo
XPz20580R

1129273885

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

Balance Room

26 April 2021
26 April 2021

15 °C 10 40 °C
30 % to 90 %

Khit Ruttanaprapachai

yly

Approved Signatory

11 May 2021

This certificats wnay not be reproduced ather than i full, except with the prior wreiten

Appraval of the bead of Carporate Services 3 1 Fguipmeny Calibration and Testing Sorvices.

A 0027905



Electronic Balance Cert.No.: 21MM171

" Equipment :
Condition As-Received : Used item Page: 2 of 3
Reference : 2104-04800C-186

- Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OBO1 according to direct
- measurement method against standard weight.
" Condition of this rasult of calibration
t. Reference standard instruments:-

_ instruments Model Serlal No. ID No. Test report No. Bue date
1) Siandard Weight Set (E2 15884 24053 70RC007 hMi-3188-19 17 Jan 2022

. 2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This resuilt of calibration was made on requested at the point specified by customer.
4. This certificats 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 Internal Calibration

_ Range capacity : 0 g to &1 g Resolution §.00001 |
81 g to 220 g Resolution 0.0001 g
Before Adjustrment :
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (9) (g} {(mg} {k)
80 79.96872 +0.00028 0.15 2
200 188.8993 +0.0007 0.28 2
After Adjustrnent ;
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

Wakys, -

a 1053754



Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2404-04800C-18

Result of calibration

2. Effect of off center Ioading
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) (g) {g) {g) {a)
-0.0602 -0,0001 -0.0003 -0.0003 -0.0002
3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correctioh Uncertainty
{(9) (g) {g) (tmg)
Unload 0.00000 0.00000 0.025
0.01 0.01000 0.000G0 0.025
0.05 0.05002 -0,00002 0.025
1 0.2985% +0.00001 0.027
2 1.99999 +(.00001 0.028
5 499298 +0.00002 0.030
10 9.99997 +0.00003 0.034
20 12.99994 +0.00008 0.045
50 49.99984 +0.00018 0.080
&0 79.20989 +0,00011 0.15
200 199.8895 +0.0005 0.29

Cert.No.; 210AM171
Page: 3 of 3

Front

Froat.

Maximum difference between
off-center and central ioading

(9)
0.0001

Coverage
Factor
(k)
223
2.23
2.23
2.15
213
2.07
2.04
2

2
2
2

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

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

-o0o-

Vb

a 1053753
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-J APAN)

o
é'\;,]’
ﬁ?

11[F
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o

u

i

&’fﬁ« CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /j'/”'—:\‘j‘: 71
2 534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol A e ?fé
' \j\ TEL. 0-2717-3000-27 FaX 0-271%9.9484 CALIBRATION 0008 (Ii
é’/& Cert.No.: 21CHO589 ;
2 Page.. 10of3 | (r
}
Y | |
e L4 - - 5
: Certificate of Calibration
) Equipment : _ Spectrophotometer ;!
&a :
'E"R? Manufacturer : Labtech 9,?‘
|)
c,fé Model : Blue Star A i
{ &
E“ Serial No. : 1606UV1507
4 ID No. : -
!IL? Condition As-Received: Lised Item
{é Received Date :
Eh} Calibration Date :
4, . )
@"'é Reference :
E ! Submitted by :
%
E‘ Calibration Place :
Jz _
74 Ambient Temperature :

02 November 2021
03 November 2021
2111-00060C-5

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

Laboratery (That Environment Technic Limited)

(25.2-27.6)°C (On-Site)

1N

Relative Humidity : (64-63)% (On-Site) ("’
Calibration Procedure : in - house method >
5 CP-OCH4 based on ASTM E 275-01 3%
) [
) 3
i Calibrated by : Uthen Kankawi 3
X ' 7
) ]
a Approved by : m . 32,
i i . f
Approved Signatory ii
i (/) Malee Butkruea b
N ( ) Saithip Meangmai ?,9
: f
(Q () Warakomn Lerngagtrakul ' E
s vt
E N Issue Date ; g November 2021 3%
;EJ The Uncertainties are for a conﬁdence probahility of approximately 95% &IE
;5' § This certificate may nat be repraduced other than in full, except with the'prior writien ;]f
i}“ Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. .
Hh . 3
=) %
¥ ﬁé\?ﬁ _

e e e T e e e N R AL e M e e




Condition of calibration result

1. 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

4. Spectral BandWidth :

Wavelength Accuracy

Scan Speed : Slow

nm

Calibration Results : without adjustment

Serial No. Certificate No.
32583 85665
32505 86622
29829 94776
29829 94777
32629 107773

Cert. No.: 21CHO589".
Page: 20of3

Due date
17 July 2022
08 Sep 2022
02 Sep 2023
02 Sep 2023
23 July 2022

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

3. This certificate is traceable to the International System of Unit maintained at :
- National Physical Labaratory (NPL}, The United Kingdom of Great Britain and Northern Iretand
- National Institute of Standards and Technology (NIST), The United States of America

Certified Values - Uncertainty of Coverage
of Reference Material e Reading 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 0.1 2.00
684,49 683.8 0.17 2.00

: 879.27 879.4 0.17 2.00

a 1080441




Cert. No. :
Page :
Calibration Results : without adjustment
Photometric Accuracy '
Wavelength Certified Values Uincertainty of Coverage
. UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) ( Abs) (2Abs) k
Zero 0.0000 0.0028 2.00
05704 - 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 279.73nm £ 011 nm
279.73 nm x 0.11 nm
Abs 1.9183
%T 1.19

Remark

21CHO588

Jof3

- Each individual filter is measured against the empty fiter hoider (biank) used to zero the Spectrophotometer

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

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

- * 1 Not NSC-ONSC Accredited

27973 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 %,

-o(o-

a

Yaly, -

1080440







TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN) %&%
CORPORATE SERVICES 3 EQUIPAENT CALTBRATION AND TESTING SERVICES 572250
FR4E PATTANAKARN ROAD 5601 18, SUANLUANG. S1LANLUANG BANGKOR 10230
TEL. (-39 T MR- 2V

Certificate of Calibration

Equigment :
Manufacturer :
Modet :

Serial No. :

#3 No.:

Condition As-Received:

Received Date :
Gatibration Date ¢
Reference

Submitted by :

Calibration Place :
Ambient Temperature :
Relative Humidify :

Calibration Procedure .

Calibrated by :

Approved by :

(/}Malee Butkruea
( }Saithip Meangmai

{ ) Warakorn temgagirakul

Issue Date :

FAN G-2710-0384

RN
PR

ATy

el

Attt ;
NSC-TIELY
CALIERATION 0603

Cert.No.: 21CHO392
Page.: 1of 2

pH Meter

Horiba
LAQUA-PH1300
BOSDO012

Used ftem

15 July 2021

16 July 2021
2107-03220C-8

Thai Envirenmert Technic Limited

1/ Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Suag,

Bangkok 14246

Laboratory { Thai Environment Technic Limited.}
(26.3 - 25,9) °C

(62.8 - 64.2) %

In - house method

- CP-GCH2 by direst measurement with standarg
voliage calibrator and direct measurement

with certified reference material {TRM)

Kunchit Promprat

Walw

The Uncertginties are £or 2 confidence probabifity of approximately 95%

Approved Signatory

19 August 2021

THis certilivne pmy ool e vepredied on

Anmesat of the fuad of Corporete Services 3 - Bguipizam Catibration and Fosting Services,
% H %

st 3 Tl envept with sae grror writien

A 0031074




Cert. No.: 21CH0382
Page.: 2of2

Condition of this calibration result
1. Reference Standard Ipstrument -

Insfrument SeriafNo. D No. Lart. No. Due Date
1) Documient Process Caiibrator 1385032  130RCO22 20E4213 24 Nov 2021
2} Digitat Thermometer - 130RCO17 217888 08 Apr 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable 1o National Institute of Mefrology (Thailand), NIMT

2. Certified Reference Maleriais 1 The measuremen! resuits are traceable to S! through CPA chem L.,

ANSI-ASQ National Accreditation Board, Accrediied No. AR-1838
Buffer Solution Manufacturer Lot No, Exp. date

pH 1.678 CPA chem B77226 24 Mar 2022

pH 4.608 CPA chem 725326 13 Jan 2023

pH 6.886 GPA chem 677228 16 Feb 2022

pH 9181 CPFA chem 754031 02 July 2022

*pH 12,450 Hach Lenge GmbH C02746 15 Dec 2022

3. This certificate is valid only fo the item calibrated on date and place of cafibration.
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (2,4,7,10)

Unit Under Nominal | Standard Uncertainty of | Coverage

Calibration Value Voltage Actual Reading ! Measurement factor
input {2mV} k
‘ pH mV mv pH

pH Meter 1.680 314.73 314.7 1.680 {1.058 2.00
SN, BOBD0012 4.000 177.48 177.5 4600 0.058 2.00
£.860 B.28 8.3 6.860 0.088 2.00
7.000 .00 0.0 7.000 0.058 2.00
9.180 12897 | <1289 8.480 0.058 2.00
10.000 17748 | -1775 10.000 0.058 2.00

Function : pH Measurement
Perfarming five buffers standard curve by using buffer nominal pH (2,4,7,8,12}

Unit Under Standard pH Actual pH {Actual mV{  Uncertainty of Caverage
Calibration Buffer Solution Reading | Reading [ pH measurement factor
{mv) (3 K

pH Electrode 1.678 1.681 2823 0.0020 208
S 9XOM0055 4,008 4.012 1651 0.0077 213
6.866 £.864 -13.6 8.7 207
§9.18% 9.1¢1 -149.9 3.049 208

*12 450 12.449 -340.6 0.022 2.00

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

000~ ema'[u §

a 1060302



TECHNOLOGY PROMOTION ASSOCIATEON {THAJLAND-IAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 7

et o,

TEL. 9-2717-3000-24  [FAX, (-2719-9484

CertNo.: 21CH1510
4 ° g Page.: 1 of 2 .
| Certificate of Calibration |
. Equipment : Turbidity Meter "
Manufacturer : Thermo Scientific
Model : EUTECH TN-100
Serial No. : 26565003
D, No. : - i
Condition As-Received; Used lem
Received Date : 22 October 2021
Calibration Date : 01 November 2021
H ’
e Reference : 2110-0944WSC-3
Submitied by ; Thal Environmental Technic Limited
1/6 Sci Ramkhamhaeng 145, ,
Khwaeng/khet Saphan Sung, Bangkok 10240
Ambient Temperature : (25 £ 2.5) °C *
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method ;| CP-CH1i1 _
based on direct measuremsnt by
using Formazin standard solution g
Calibrated by : Walalak Sirithean L

prmp————

Approved by : q% )

Approved Signatary

(/) Malee Butkruea £ 4

( ) Saithip Meangmai :

( YWarakom Lerngagtrakul I

. lIssue Date : 2 November 2021 ; .
The Uncertainties are for a confidence probabiity of approximately 95%. -

This certificate may sed be reproduced orber than In full. excep with e price wyiten {.{ .

approval of the head of Calibrajion and Testing Ecuinpmen: Services.

A 0007880



CertNo. : 21CH1516

Page.: 2of2
Condition of this calibration result
1. Reference Standard instruments °
This certification is traceable to the International System of unit (SI unit) through
Technology Promotion Association (Thatland-Japan).
instruments Serial No, iD No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC0O10 21H1462 27 June 2022
2) Electronic Balance NQ3g79 140RCD01 21MM429 21 Sep 2022
2. Btandard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay )
1) Hexamsthylenetetramine 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.

Caiibration result

Performing four - Formazin suspension standard curve by using 0,20,100,300 NTU
Turbidity Meter Serial Number : 2655003

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
{NTU ) {NTU) {ENTU ) k

0 0.05 0.026 2.05
20 20.0 0.38 - 2.00
100 | 99.7 0.71 2.00
800 800 2.1 2.05

Remark - YUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncerainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a leve! of confidence of approximately 85 %,
~ofo-
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Certificate of Calibration

Cerifificate Number D SPR2ZINZ0TRE-Z Pege : 1 of 3

Customer " Thai Environmental Technic Limited.
118 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name b BO Meter
Manufacturer ¢ Horiba

Modet . LAQUAact-DO110
Serial Number . DCYDO005

iD. Number ;o No. M

Environmental Conditions

Ambient Temperature © 23°CT 2°C Received Date t 11 Feb 2022
Relative Humidity © 50% t15% Calibration Date © 14 Feb 2022
Location of Calibration : in-Lap Recommend Due Date ;14 Feb 2023
Calibration Procedure . In-House Meaihcd Date of issue D15 Feb 2022

Method of Calibration

This ceriifies that the abovs nstrument was calibrated in compliance with the calibration system

requiremant of ISO/NEC 17025:2017 in accordance with referance procedure. Statidards used 1o parionm
this calibration are certified by to NIST or equivalent, National metrology institute, Matural physical constants,
consensus standards. The result reported hergin apply only 1o the calibration of the tern described above as
received. Qur decision rule is 1o contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer misst determine if the results maels their nesds.

All calibrations are performed within manufacture’s specifications. The calibration cerificate shall not be

reproduced except in fullwithout written approvel of 8P Meirology System {Thailand}.

Calibrated by : Mr.Sarawut Khitmai Approved by . @/

Calibration Officer { MrWorapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



Calibration Report

Certificate Number | SPR22020183-2 Page :2 of 3

Reference Standards

e Equipmant Name Model Serial No, Certificate No. | Due. Date

Zero Oxygen Solution HI7040L Lot, S0068/21 22F11 22 Jun 2026
. Oxygen, Carbon monoxide and TRM-E-31Q0 NFA CE-0150-21 15 Nov 2026
,,,,,, Efscironic Ba?ance ME2358 22314692 SFR21070480-1 | 03 Aug 2022
Traceability

“:‘“ This certification is traceable to the Internationa! System of Unit maintained at :

HANNA - Hznna instrumenis (Thailand) Lid.

j NIMT - The National institute of Metroiogy, Thailand.

SP Metrotogy - SP Metrotogy system (Thaliand) Co.Ltd.

SP-FM-04-15 rev.0



esult of Calibration

Certificate No.: SPR22020188-2 Page : 3 of 3
Function : Dissoivad Oxygen Permanance Test Unit - ppm
Actual Uncertainty
Range {pom) LUC. Reading Error
Standard { £
0.00 ¢.C0 0.06 013
0-40
5.3 8.2%2 —-0.08 0.13
Note:

The resutt of calibration was found. accurate as show on date and place of calibration arly.

This Certificate is not certified for any commercial transaction.

Measurement Unceriainty
The reported uncertainty of measurement is the expanded uncertainty cbtained by multiplying
the standard uncertainty with the coverage factor k = 2, providing a lsvel of confidence approximately 95%

- End of Certificate —

SP-Fh~04~15 REV.O
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& ‘g Received Order : 2 November 2021
; Calibration Date : 3 November 2021 g
ﬁ Ambient Temperature : (26 £10)°C 5"5@
} Relative Humidity : (50 30)% i
o4, 3
gg Calibrated by : Khit Ruttanaprapachai ;;'
;;‘? ? If?‘
i
W, ;
Approved by : ' ::]
Approved Signatory 3
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Cert. No.: 21TM1603

s = . % o o G o, G S, o =
I ggg“‘é}éw% =N N EEE RS RSN AT BSTEESTTER NG
N “Fue

-7 —-?_'-’ TECHNCLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5
,;} CALIBRATION AND TESTING EQUIPMENT SERVICES 3,
5} 534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10230 .’?ﬁ'

ﬁf - TEL. 0-2717-3000-24  FAX.(-2719-9434 2
5 24
£

Page.: 10f 3

- Certificate of Calibration

Equipment :

Submitted by :

Location :

{ )Pornthippa Tameyakul
(v } Malee Butkruea
{ ) Suwit Imjai

Issue Date :

BCD incubator

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

Laboratory (Thai Environmental Technic Limited)

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 Calibration and Testing Equipment Services.

; 2

Jg Manufacturer : Siam Intercoo! o
?ﬁ

Model : PJEZSOHO00 5(9
1_..,"5 f;;
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Equipment :

- Reference :

- Condition As-Received :

BOD Incubator

Used ltem

Cert. No.: 21TM1903
Page.: 2 of 3

2111-00060C-4
" Procedure Used :- '

- method with Data Acquisition which connected with Thermocoupie Type T.
The temperature scale used was based on ITS-90.

- Condition of this result of calibration

1. Reference standard instrument;-

2, This certificate is valid only 1o 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

Instrument Model Serial No. Cert. No,
"1 ) Data Acquisition 34970A MY44060450 21LM4/M

Calibration were conducted using calibration procedure CP-0T02 according to direct measurement

Due Date
08 Mar 2022

Fresh air setting : Not Available Environment during calibration
E Beginning Finished
5 4 Temp. (°C ) 24 25
REL.Humid. ( % ) 52 55
fy S 3 AC Supply ( Volt ) 221 220
Q@
H :
3 i i 8 Position : Ref. Std.
5 H iD No.:
I WS, JHe / 1 19-14TC-01
2 2 19-14TC-02 |
= W - 3 19-14TC-03
Probe Installation Details : Dimension of Chamber : 4 19-14TC-04
a= 10 cm D= 050 m 5 19-147C-05
= 10 com W= 050 m 6 19-14TC-06
= 10 om H= 12 m 7 19-14TC-07
Capacity = 0.30 m 8 19-147C-08
9 (ref.) 19-14TC-09

a 1080443




BOD Incubator Cert. No,: 21TM1903

Condition As-Received : Used item Page.: 30of 3
Reference : 2111-00060C-4
> Result of Calibration :- {*) Without Adjustment

Function of UUC* : Temperature Scurce

Fresh air setting : Not Available

Calibration uuc uucr Temperature Temperature Overall Uncertainty Coverage
Point Sefting | Reading stability : uniformity Variation Factor
(°C) (°c) (°C) - (x°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 S 6 7 g 9 (ref.}
20.0 20,071 19.877 19.969 19.855 20.008 20.008 20.107 19.981 19.883

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

: Temperature stabilify : 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 cbservation. .
UUC* : Unit Under Calibration -
Note : The reported uncerfainty of measurement was included stability and excluded uniformity .

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

-00o-

Waks, .
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TEL. B-2717-3000-27  FAXL 0-27159.5484

Certificate of Calibration

Equipment :
Manufacturer :
Modael :

Serial No. :

1D No. :

Submitted by :

Locatien :

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

Calibrated by :

Approved by :
( ) Pomthippa Tameyakul

(¥ ) Malee Butkruea
{ ) Suwit imjai

Issue Date :

incubator

Memmert

INE 500

E505.0583

TET.LAB.INC 01

\\\“\n] b,

Cert. No.: 21TM818
Page.: 10of 3

Thai Environmental Technic Limited

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

{ aboratory {Thai Environmental Technic Limited)

26 Aptil 2021
26 - 27 April 2021
(26 +10)°C
(50 +30 ) %

Khit Ruttanaprapachal

ks, -

Approved Signatory

11 May 2021

The Uncertainties are for a confidence probability of approximately 55%

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁg@
CORMNIBATE SERVICES 3t EOUIPNENT CALIBRATHON AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGROE 16250

G TN
e

Tlvis certificate may nat be reproduced other than in full, escept with the prior writien

Approval of the bead of Curparate Services 3 : Eqnipment Calibration and Testing Rervices,

CALIBRATHON D003




. Equipment : incubator Cert. No.: 21TM819
' Condition As-Recelved : Used ltem Page.: 2 of 3
- Reference ; 2104-04800C-3
-Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to dirsct measurement
- “method with Data Acquisition which connected with Resistance Temperaiure Datector {RTD).
s The temperature scale used was based on ITS-90.
' Condition of this result of calibration

1. Reference standard insfrument:-

instrument Model Serial No. Cert. No. Due Bate
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 1o the International System of Unit.

. Result of Calibration - (*) Without Adjustment

- Function of UUC* : Temperature Source

. Fresh air setting : Close Environment during calibration

i 57| Beginning Finished
/4]—((2 . Temp. ( °C ) 24 25
_ REL.Humid. { % ) 52 55
3 s AC Supply ( Vol ) 520 520
H
; $ Position : Ref. Std.
6/ iD No.:
0 ﬁt- A / 1 18-04RTD-01
A 2 18-04RTD-02
~ w " 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= 50 cm W= 056 m L. . 18-04RTD-06
c= 5.0 cm H= 0.48 m 7 18-_04RTD-07
Capacity = 011 m hd 18-04RTD-08
9 {ref.) 18-04RTD-0Q

a 1053777
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" Equipment ; Incubator Cert. No.: 21TM819
" Cendition As-Received : Used ltem Page.; 3 of 3
Reference : 2104-04300C-3
" Result of Calibration :- {*) Without Adjustment
* Funcfion of QUC* : Temperature Source
Calibration uuex uuc* Temperature Temperature Overall Uncertalnty Coverage
Point Setting | Reading stability uniformity Variation Factor
{°C) (°C) {’c} (£°C) {°c) {°C) (+°C) k
35.0 350 350 0.046 0.24 0.34 0.30 2
44.5 445 44.5 0.023 1.1 1.1 0.34 2
Calibration Measured Temperature { °C )
Poing Position
{°C) 1 2 3 4 5 5] 7 8 9 {ref.)
35.0 35.245 35.189 35.157 35.087 35.029 34.989 34,0998 34.995 35,200
44.5 44.954 44.787 44.902 44.413 44,181 44.269 44.020 44.059 45.086

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
" factor &, providing a level of confidence of approximately 85 %.
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Perkiniirnes
Koy the Betler

WO-01653060/2022

MAINTENANCE REPORT AND TEST CERTIFICATE

HUNTEW U IWATENIHIT

NFAINWHTIUAT 10240

Recertification Due:
Date Last Certified:

OPTIMA 8000
Customer : Uit maiindanatexing Date Tested: April 5, 2022
L) Recommendation Recertification
Address : 1/6 DY TUAUING 145 Period 6 Months

October 5, 2022
October 7, 2021

User Name: Khun Nattapong Visit Number: 10f2

Phone: 02-373779% PerkinElmer Phone: 02-718-8420 ext 203

Fax: PerkinElmer Fax: 02-318-5557

CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 8000 078N1310024C

510

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
IMixed standard 1/10

Mixed standard 1100

CUSTOMER SUPPLIED
2 % HNO3
10 % HNO3

CALIBRATION NUMBER

PART NUMBER
NOE3S-1578

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
August 30, 2022

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

PerkinEler Lid. 280 Sci 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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Perkin&irmey
For the Better

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000

WO-01653080/2022

SERIAL NUMBER : 078N1310024C

DATE TESTED : April 5, 2022

1. MECHANICAL CHECKS

A. Inspect and c¢lean all fans and filters.

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

A Inspect and clean all optical components.

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A, Perform preventive maintenance on chifier,
B. Flush out the chiller every six months.

4. PERFORMANCE CHECKS

A, Torch View Afignment.

B. Wavelength Calibration.

B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

B. As regiured, check and replace ali purgebfilters.
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PerkinEler Ltd, 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10210, Thafland



WO-01653060/2022

Poarkinizins

For the Befrer

MAINTENANCE REPORT AND TEST CERTIFICATE

OPTIMA 8000
SERIAL NUWMBER : 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 0.01218
Spectral Resolution : VIS Ba 455.403 nm £0.020 0.01573
Precision
Zn 206.200 nm % RSD <1.0 017
Ma 280.271 nm %RSD <10 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) pph 0.53
Se 196.026 nm 3(SD) ppb 2.35
Tl 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 022
Mn 257.610 nm 3{SD) ppb 0.07
La 379.478 nm 3(SD) ppb 0.54
Ba 455403 nm 3{SD) ppb 1.18
Ba 493.408 nm 3(SD} ppb 0.03
BEC : Axial (IB X 1000)('S1B) Mn 257.610 nm <30 ppbk 2.70
BEC : Radial (B X 1000)/(IS-IB) Mn 257,610 nm <30 ppb 8.01

Page 3 of 4

PerkinEler Ltd. 280 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



’ ), WO-01653060/2022

Perkini=iey’

F the Better

MAINTENANCE REPORT AND TEST CERTIFICATE
OPTIMA 8000

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
D does not meet

the PerkinElmer Specifications fisted on this certificate.

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

b

including warranty terms.
Service DepartmentPerkinElmer Ltd.

Authorized Reprasentative : Z WO;CEQ WfMM

( iphan Promlumda )

Service Engineer

Page 4 of 4

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



Methed: Untitled Fage

Date: 5/4/2565 10:13:54

Align View XY Axial for analyte Mo 237.510

X-position Y-position Intensity
-2.C 15.0 3129.86
-1.6 15.0 0.0
-1.2 12.0 5070230.7
~0.3 15.0 6642602.8
—-C.4 12.0 7445473.3

0.0 15.¢ 8094885.4
0.4 15.¢C 32585547
0.8 15.0 TBE018E .5
1.2 15,0 T0L£669.0
1.6 25,0 3822805.3
2.0 15.0 4573438, 4
0.4 10.0 123831.5
0.4 10.5 19280807
0.4 11.0 369974, 6
0.4 11.5 T89872.5
0.4 12.0 1413296.4
0.4 12.5 2409186.8
0.4 13.0 375.831.1
0.4 13.5 5594803.2
0.4 14.0 T021781 .6
0.4 14.5 E263943.0
0.4 15.0 9064739.3
0.4 15.5 8322330.5
0.4 1.0 8960007.7
0.4 16.5 B135558.8
0.4 17.0 6665327 .4
0.4 17.5 S365770.2
0.4 18.0 4030739.3
0.4 18.5 3011334.2
0.4 19.C 1Bg98478.2
0.4 19.5 2167500.8
0.4 20.0 681502.0
-0.4 15.5 A275874.2
0.0 15.5 9548497 .8
0.4 15.5 2548122.5
0.8 15.5 B8E1809.2
1.2 15.5 T634€33.6
0.0 13.5 £343384.9
0.0 14,0 7326143.4
0.0 14.5 B624275.4
0.0 15.0 3589616, 9
0.0 15.5 3675833.4
0.0 16.0 5503460.5
0.0 16.5 8384376.1
o.c 17.0 7000126.0
0.0, 17.3 5608777.4

5/4/2565 10:09:59 aligned for analyte Mn 257.610

X viewing pusition set to 0.0 mm having Peak intensity 9475833.4
¥ viewing position set to 15.5 mm having Peak intsnsity 5675833.4

viewing
viewing

align View X Radial for analykte Mn 257.8140

A-position Y-positieon Intensity
-7.0 15.40 15714.4
-6.5 15.0 20209.8
-6.0 15.4 31421.4
-5.5 15.40 55251.1
-5.4 15.0 85894 .2
-4.,5 15.0 134465.0
-4.9 15.0 200874.2
-3.5% 15.0 298361.5
-3.0 15.40 412281.2
-2.5 15.40 S03753.5
-2.7 15.40 572885.7
~1.& 15.0 702021.40
-1.40 15.0 916281.0
-0.5 15.0 1033604 .2

J.4 15.0 1068835.0
0.3 15.0 1038556.7
1.0 15.0 ap0s3z.z



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

1.5 15.0 724061.5
2.0 15.0 541852.9
Z.5 15.0 387316.6
3.0 15.¢ 258443 .1
3.5 15.0 180705.4
4.0 15.90 155386.2
4.5 15.4¢ 107375.5
5.0 15.0 66371.0
5.5 15.0 3g2l8.2
6.0 15.40 22138.5
6.5 15.0 16027.8
7.0 15.0C 137g6.5

5/4/2565 10:132:02 zligned for analyte Mn 257.610
X viewing positicn set to 1.0 mm having Peak intensity 10ABB35.0 feor Radial wviewing




Method: DLRL-Cal Page 1 Date: 5/4/2565 11:28:27

Reprocessing Begun
Logged In Analyst: TET Techniquea: ICP Continucus

Results Data Set (original): PMSAPR22

Results Library (original}: C:;\Users\Publiec\PerkinElmer\IPV\Results._mdb
Rasults Data Set (reprocessed):

Results Library (reprocessed):

Method Loaded

Method Name: DLRL-Cal Mathod Last Saved: 5/4/2565 10:5%:28
IEC File: MSF File:

Method Description: CB000-Calibration for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Elank 1 Date Collected: 5/4/2565 11:10:27

Analyst: Data Type: Reprocessed on 5/4/2565 11:2E:08
Logged In Analyst (Original) : TET

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nabulizer Parameters: Calib Blank 1
Analyte Back Pressure Flow
All 173.0 kPa 0.55 L/min

Mean Data: Calib Blank 1

Mean Corrected Calib
Analvyte Intensity 5td.Dev, RSD Conc. Units
As 193.65¢ 3g.2 [0.00) mg/L
2n 213.857 23717 [C.00] mg/L
Mn 257.610 74.4 [C.00) mg/L
La 37%2.478 220.3 [C.00) mg/L
Ba 455.403 18205.4 [G.00] mg/L
Ba 493.408 3722.0 [0.00] ma/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib Std 1 Date Collscted: 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 Sampls Vol:
Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
A1l 175.0 kPa 0.55 L/min

Mean Data: Calib 8td 1

Mean Corracted Calib
Analyte Intensity Std.Dev. R8D Cone. Units
Az 193.8596 1532C.8 [5.0] mg/L
Zn 213.85%7 164366.86 [1.0] ma/L
Mn 257.&10 1832466,02 (1.0] ma/L
La 372.478 392692.0 [1.0] ma/L
Ba 455.403 1llgzzz2.1 (0.1] mg/L
2a 493.408 778086, 9 [6.1] ma/Z

Calibration Summary

Analyte S8tds. Eguation Intercept Slope Curvature Corr, Coaf. Reslope
As 193.6396 N Lin, Calec Int J.C 3104 0.00000 1.000C00
Zn 213.857 - Lin, Calc Int 0.C 165000 0.00000 1.4000C00
Mn 257.8180 - Lir, Calc Int J.C 1852000 0.00000 1.000C00
La 378.478 = Lin, Calc Int 0.0 382700 0.00000 1.000000



Method: DLRL-Cal Page 2 Date: 5/4/2565 11:28:27
Ba 455.402 1 Lin, Zale Int 0.0 il1&aQ000 0.0C0G0 1.000000
Bz 493.408 1 Lin, Calz Int G.0 7381000 0.60000 1.600000
Sequence No.: 3 Autosampler Lecation:
Sample ID: IDL-RL {2% EBENO3) Date Collected: 5/4/2565 11:13:11
Analyst: Data Type: Reprocessed on 5/4/2565 11:28:08
Logged In Analyst {Original} : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IDL-RL (2% HNO3}
Analyte Back Pressure Flow
All 164.0 kPa 0.55 L/min
Msan Data: IDL-RL (2% HNO3)

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RED
s 193.€39¢ -32.7 -0.0 mg/L 0.030 ~31.6 pg/L 7.44  23,54%
Zn 213.857 -145.5 ~0.0 mg/L 0.00 -Z.6 pg/= 0.22 8.16%
Mn 257.610 -54.8 -0.C mg/L 0.00 -0.1 pa/= 0.07 50.89%
La 379.47B -51.4 ~0.0 ma/L 0.00 -0.4 pg/o 0.54 137.20%
Ba 455.403 -16£91.3 -0.0 mg/L Q.00 ~4.<4 pa/z 1.18 26.58%
Ba 493.408 ~3277.5 -0.0 mg/L 0.060 -1.3 pg/L 0.03 2.70%



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

Method Loaded

Mathod Mame: MnBEC Method Last Saved: 15/10/2563 10:51:07
IECc Pile: MSF File:

Methad Descripticon: CBODOG-XL and RL-Spec <or = 30 pg/L,Attn:Spec<or= 50pg/L

Sequence No.: 1 Autosampler Location:

Sample ID: IB (2% ENO3) Date Ceollectsed: 5/4/2565 11:16:35

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

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prap Vol:

Wash Time:

Nebulizer Parameters: IB (2% HNQ3)
Analyte Back Prassure Flow
ALl 165.0 kPa 0.55 L/min

Mean Data: IB (2% HNO3).

Mean Corracted Calib. Sample
BEnalyte Intensity Conc. Units Std.Dev. Conc. Units 5td.Dev. RSD
Mn 237 XN 32575.7
Mn 237 RN 16535.1
Sequence No,: 2 Autosampler Location:
Sample ID: IS (NO069%-1579/1C Date Collected: 5/4/2565 10:16:0%
Analyst: Data Type: Reprocessed on §/4/2565 11:28:42
Logged In Analyst (Criginal} : TET
Initial Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Veol:

Wash Time:

Nebulizer Parameters: IS (N069=-157%/10
Analyte Back Pressure Flow
nll 159.3 kPa £.50 L/min

Mean Data: IS (ND&ES-1579/10

Mgan Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dav. Conc. Units Std.Dev. RSD
Mn 257 XN 2786£93.9
Mn 257 RN 124287.7
Method Loaded
Mathod Name: DLXL-Cal Method Last Saved: 18/10/2562 16:03:02
IEC File: MSF File:

Method Descriptien: C8000-Calibration for latsr test

Sequence Ho.: 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 Veol:

Pilution: Samplea Prep Vol:

Wash Tima:

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

Mean Data: Calik Blank 1

Mean Correctad Calib
Analyte Intensity Std.Dev, RSD Conc. Units
Tl 190,801 -19.1 [0.007 pg/L



Method: DLXL-Cal Page 2 Date: 5/4/2565 11:29:15
Az 15%3.6596 126.1 [0.09] pg/L

Se 196.326 75.5 [G.00] pg/L

Fb 220.353 £78.5 {C.00] pg/L

Sequence No.: 2 Autosampler Location:

Sample ID: DL-Standard Date Collected: 5/4/2565 11:23:28

Analyst: Data Type: Reprogessed on 5/4/2565 11:29:06
Logged In RAnalyst (Criginal} : TET

Initial Sample Wt:
Dilutieon:
Wash Time:

Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: DL-Standard

Analyte Back Fressure Flow
nll 172.0 kPa 0.55 L/min
Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity 5td.Dev. RSD Conc. Units
Tl 180.801 26261.4 [1C00] pg/L
As 193.636 24431.4 [100C)] pg/u
Se 196.026 7121.4 (500] ng/L
Pt 220.353 a0587.4 [500] npg/L
Calibration Summary
Analyte Stds. Egquation Intercept Slopa Curvature Corr. Coef. Raslopse
T1 1%C.801 1 Lin, Calc Int 6.0 26.286 0.00000 1,000000
e 193 .696 1 Lin, Cale¢ Int 0.0 24,43 0.00090 1.0G0000
52 196.026 1 Lin, Calc Int J.0 14.24 C.0o000 1.0C0000
P 220.353 1 in, Calc Int 3.0 121.2 0.00000 1.0C0000
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 11:2%:06
Logged In Analyst {(Criginal) TET
Initial Sample Wt: Initial Sample Vol:
Dilution: 3X Sample Prep Vol:
Wash Time:
MNebulizer Parameters: IDL-XL (2% ENO3)
Analyte Back Pressura Flow
Rl 165.0 kFa 0.55 L/min
Mean Data: IDL-XL (2% HNO32)

Mean Corrected Calib. Sample
Rnalyte Intensity Conec. Units Std.Dev. Conc. Units 5td.Dev. RSD
T1 -9¢.301 4.8 0 pg/ .43 1 pg/L 1.28 232.47%
As 193.689¢6 -33.4 -1 pg/ ¢.18 -4 pg/L 0.53 12.80%
Se 196.026 -3.2 -0 pg/L ¢.78 -1 pg/L 2.34 345.60%
Pk 220.353 -11g.5% =1 pg/o ¢.14 -3 ng/L 0.41 14.082%



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

Mathod Loaded
Method Name: Precision Mathod Last Saved: 3/5/2554 12:31:51
JEC Fila: MSF File:

Metheod Descriptien: C8000 -N=10- 1.0% RSD

il
il

Sequence No.: B Autosampler Location:

Sample ID: RSD STD (N069%-1576/10) Date Collected: 5/4/2565 11:27:21
Analyst: Data Type: Criginal

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: RSD STD (N0O&9-1579/10)
Analyta Back Praessure Flow
nll 171.0 «Pa .55 L/min

Msan Data: RSD STD (N069-157%/10)

Mean Corrected Calib. Sampls
Analyte Intensity Conc, Units Std.Dev. Conc. Units Std.Dev. RSD
Zn 20&.200 315856.40 00.71 0.17%
Mg 280.271 3935265.2 35404.76 0.90%
Mg 285.213 226903.9 1335.48 0.53%
Ba 455.403 8236316.0 19678.87 0.24%



Method: MnBECD Page 1 Date: 5/4/2565 11:32:09
Sequence No.: 1 Autcsampler 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:
Pilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IB (2% HNO3)
Analyte Back Pressure Flow
ALl 165.0 %Pa 0.5 L/min
Mean Data: IB (2% HMO3)
Mean Corrected Calib, Sample
Analyte Intensity Conc, Units Std.Dev. Conc. Units Std.Dev. R5D
Mn 257 XN 32575.7
Kn 257 RN 16535.1
Secquence No,.: 2 Autesampler Location:
Sample ID: IS (NOG69-157%/10 Date Cellected: 5/4/256% 11:30:45
Analyst: Data Type: Reprocessed on 5/4/2565 11:31:58
Logged In Analyst (Original) TET
Initial sample Wt: Initial Sample Vel:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: IS (NOGES~1579/10
Analyte Back Pressure Flow
All 171.0 kPa 0.%5 L/min
Mean Data: IS (NO65-1579/10
Mean Corrected Calib. Sample
Inalyte Intensity Conc. Units Std.Dev, Conc. Units Std.Dev. RSD
Mn 2537 XN i20830C48.9
Mn 237 RN 1£51%27.¢



Method: Resolution
Result: PM5SAFR22

Spectra

Sample ID; Res (N089-1579/10)

As 193.596-Res

Rep: 3|MNi 231.604-Res

45k !

[ 3 O SR S W

J

193.696
Intensity: 36185.3
Coneg:

2

Rep: 3

240k

|
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Intensity: 196938.0
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Ni 341.4768-Res

Rep: 3|Ba 455.403-Res
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Intensity: 138007.0
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455.403

Intensity: 3232506.2

Conc:

5/4/2565 11:33:22
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Method: Precision
Result: PMSAPR22

Spectra

Sample ID: RSD STD {N063-1579/10)

Zn 206.200 Rep: 3| Mg 280.271 Rep: 3
230k ] 2M
0/ N . V] I . S
b ‘ ] ] .
206.200 280.271
Intensity: 5186392 Intensity: 3885599.4
Cong; Conc:
1 2
Mg 285.213 Rep: 3! Ba 455.403 Rep: 2
100k M
L — o
L i
285.213 455.483
Intensity: 225977.1 Intensity: 8286252.7
Conc: Conc:
3 4
5/4/2566 11:30:16 Page 1 WinlLab



PerkinElmer Pure

Atromic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N0891579
Deseription: Muili-Element Standard
Matrix: 2% HNG:

.ot Number: 3-158MIXT Certification Date: FER - - 7%
Expiration Date: Aﬁﬁ 3 B ZEIZZ

* Instrumental Analysis using OPTIAA 7300 DV ICP Spectrometer:

Analyte  Labeled fleasured SRM Analyte Labeled Measured SRM
As 50.0 ugiml.  48.% yg/mL 3103a* N 0.0 pa/mL 10.0 pgimb 3136°
K 50.0ugiml 488 paiml 3d1a* Sr 10.0 pgfml. 10,0 pghnk 3153a*
La 10,0 ug/ml 10T ugfmb 327t in 10.0 pgdmL 10.0 pgiml i168a"
Li 10.0 pofml  9.87 pgimi. 31282 Ba 100pg/ml. D995 pgaml.  31D4e”
Mn 10.0 uo/ml  10.0 pafinl 332 g 1.00 pgfenl 1.04 pg/mL 3318t

* - indicates NIST SRt 1 - indicates CRM {when NIST SRM is not availabie)
Reference Muli: Lot 2-1830MJ, 3-58MJ, 2-84MJ

Refer o side 2 for detalis of certification.

Balances are valibsated with wisight séls fracgable fa NIST,
We guerariee that cur PerkinElmer Puté Atomic Spectroscopy Standards sre stable ard aecurate to 20.5% of cerlified
concentration Untl the expiration date, provided the-gtandards are kept tightly eappied and stored under normal taboratary
conditions. Tris valus ¥ g sum of curmdative enars associated with the analyfical determinations, pipelting, and diiuting 1o finsl
volume, Far these soiutions we use high gubiey acidg, ASTM Type | water {18 megohim acisbie deionized), and leachad, triptg-ins
od bottigs., Al glassware gsed is tlass A. ' '

- } Cerifying Officer: ? ¢ I%L"%'\J;V!/)

PerkinElmer”

Porkintimer, lne.

1.5.4, Tek: 1-203-925-4608
US4 o Free: 1-800-762-4000

Visivwwwpedinelmencomusoffices for 2 cemplete listing of odr glohal offices.




PerkinEer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: No30g221

Description: Instriament Calibration Standard 4
Matrix: 5% HNGa
Lot Number: 54.134CRY1 Certification Date: FEB = ~ 2021

Expiration Date: AUB 3 i 2022
* instrumenta! Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
As 100 pg/mi. 100 pofmL 3103a* Pb 50.0 pg/mL 50.1 ugimt,
Tl 100 ugimi 101 pgiml, 3158* Se 50.0 pgfml 48,9 pgrml
Ccd S5C.0pg/mi.  50.0 pgimi, 3108*

* - indicates NiST SRM 1 - indicates CRM {when NIST SRM is not gvailable)
Reference Mulli: Lot 52-178CR, 1-177YJ

Refer to side 2 for details of certification.

Balances are cafibraled wilh welght sets frassable to NIST,
We guardhtee that our PerkinBimer.Purs Afomic Spectroscopy Stiindards ase stable and accurate fe £0.5% of cerlified
concantration uniil the expiration date, provided he standards are kept tighly capped ang stored untder nomal labbiatory
canditions. This vallie is the sam of cumuiative: errors assediated. with the analytical determinations, pipetting, and diluling to-finat
wolumi, For thage solutiohis we use Righ puriy-acids, ASTRS Tyge | water (18.megohm dotble deitinized), ard feachied, Yiple-ring

edhotlies. Alliglassware used is-glass A,

5 } Certifying Officer, 7 . f&'ﬁ{w{/}

- . PerkinEimer, Ine.
PerkinElmer’ LR L

U8 4: Tel: 1-203-925-4600
1.5, 4. Yol Free: 1 e.aa?az'--asaa-

Visit wew.perkinelmer.com/lasaffices for a complete listing of our global offices.




GCiohal $esvice Training Departimnent

$ervice Engineer Certification

This is {0 certify that the above mientioned

Perkinfimer representative hias been trained to
service the instrumient indicated Below:

FCP2201B Optima 8300 & Opthna AX/5X/FA00 Sexies

,r

Enstructor: 4%7&;/ ------ Date: July 20, 2012

Geof{ Coolk

Certified bvs Mm

{Manager, Clobal Training Operaiions)







FSR1471

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

Customer : THAI ENVIRONMENTAL Date Tested: 26-11.A.-22
TECHNIC LIMITED. Recommendation Recertification

Address :  1/6 Soi Ramkhamheang 145, Period 6 Months
Khwaeng/Khet Saphan Sung, Recertification Due: 25-n.@.-22
Bangkok 10240 Date Last Certified: 27-n.a.-21

User Name: an nuadsses dulszansdios Visit Number: 10F2

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



MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600

F5R1471

SERIAL NUMBER 60055070101

DATE TESTED

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. Sampie 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. Chemitold and Tubing
C. Power Supply

D. Flow meter and Gas system

26-u.m.-22
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FSR1471

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 600
SERIAL NUMBER 60055070101 DATE TESTED 26-u./.,-22
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 1+ 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)
Baseling < 0.005 Int.Abs o 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 = 1.5pg 57 pg

Precision < 3.0% 253 Y

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

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

m, Results 17.0 pg + 3.5 py 13.5 Pg
Zeeman Ratio 0,58 + 0.04 0.544
Page 3 of 4
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FER1471

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 600

SERIAL NUMBER  §0055070101 DATE TESTED 26-4.m.-22

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

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

Zeeman Batio

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
,:I does not maet

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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1>

PerkinElmer”

instruments,

Cernﬁcate of Tmining

This is fo certify that

Krungchai Treevichien

has successfully completed
Aanalyst 600/700/800 Service Training

09 to 13 February 2004

t

CSLlim
Service Specialist

13 Feb 2004







TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES = Y
3474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 “orfi o i
MSC-TISI-TIS1702E
TRL. -2717-3000-27  FAX. 0-2719-9484 CALISRATION 0a08

Cert. No.: 21TM821
Page.: 10f 3

Certificate of Caﬁibmﬁ@n

Equipment : Incubator
Manufacturer : Memmert
Model : INE BOC

Serial No.: EL05.1143

iD No.: TET.LABINC 02

Submitfted by : Thai Environmental Technic Limited
1/6 Soi Ramkhamhasng 145,
Knwaeng/Khet Saphan Sung,
Bangkok 10240

Location : Laboratory (Thai Environmenial Technic Limited}

Recelved Order: 26 April 2021
Calibration Date : 27 April 2021
Ambient Temperature : (26 +10)°C
Relative Humidity {50£30)%

Calibrated by : Khit Ruttanaprapachat

Dafie

Approved Signatory

Approved by :

(/) Pornthippa Tameyakul
(4 ) Malee Buikruea
{ ) Suwit Imjai

Issue Date : 11 dMay 2021

The Uncertainties are for a confidence probability of approximately 93%

This cestificate may 0ot be reproduced other than i full, except with the prior written

Appsoval of the head of Cotporate Services 3 : Bquipment Calibration axnd Testing Services.




" Equipment - tncubator Cert. No.: 21TM821
- Condition As-Received : Used ltem Page.: 2 of 3
. Reference : 2104-04800C-4
i 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 [TS-90.
-+..Condition of this result of calibration
+ 1. Reference standard instrument;-
instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34870A MY41021843 21LM2 18 Feb 2022
2 This certificaie is valid only fo the item calibrated on date and place of calibration.
3 This certification is traceable to the International System of Unit.

“‘Resuylt of Calibration :=  (*} Without Adjustment
: .__Funct:on of WUC* : Temperature Source

.. Fresh air sefting : Close Environment during calibration
- Beginning | Finished
{2 . Temp. { °C ) 25 24
REL.Humid. {( % } 56 59
i P fref.? AC Supply { Volt ) 220 221
| S
H g M2 g e Ref. Std.
2 . . e Position : D No.;
. “wrz—-’::gizﬁ o/ / 7 18.04RTD-01
i 2 18-04RTD-02.
W i 3 118-04RTD-03
Probe Instatlation Details Dimension of Chambes 4 18-04RTD-04
S a= 50 om D= 040 m S 18:04RTD-05
b= B0 om W= 05 m | & 18-04RTD-06
c= 50 om W = 048 m 7 18-04RTD-07 |
Copacity = 0.11 o 5 18-04RTD-08|
9 (ref) | 18-04RTD-09

N e T v W P g e e




" Equipraent

incubator Cert. No.: 21TMB21
" Condition As-Received : Used ltem Page.: 30f 3
"+ Reference : 2104-04800C-4
*"Result of Calibration :- (*) Without Adjustment
j_'_::;_Functiun of UJC* : Temperature Source
Calibration | UUC* UocH Temperature Temperature Overall Uncertainty Goverage
Point Sefting | Reading stability uniformity Variation Factor
{°G) ey (’c) (£°C) {°C) (°C) (£°C) k
35.0 35.0 35.0 0.031 0.37 0.41 0.30 2
445 445 44.5 0.028 0.83 0.86 0.30 2
1 Catibration ' Measured Temperature ( °C )
Point Position
{(°C}) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 34.993 34.789 | 34.926, | 34729 34.787 34.858 34.6982 34.708 35.063
44.5 44804 | 44486 | 44742 | 44.434 44295 44.453 | 44.199 44173 44 966

':Eig_Averag__e*' : The average of 30 valuss in each position.

_].-:\.ijemperature stability : One-half of the grealest maximum difference of measured temperature at any one senser.
-i.-:'Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
“temperature at the reference location which are observed af the same time or at as close an obsérvation fime as
'}=f”poss‘ib!e to determine the temperature pattern or homogenelty within the chamber under steady-state conditions.
?;{Overall Variation : The Difference of the maximum and minimurn measured temperatures throughout observation,
Unit Under Calibration '
The reported uncertainiy of measurement was included stability and excluded uniformity .

SUuCE
~Note :

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

%' factor &, providing a levet of confidehce of approximately 95 %.
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NSC-TISI-TIS i?l}ES

'T:! <TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR}

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

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23+3)°C
Manufacturer : Tenmars Relative Humidity : {30+ 15) %

Model : TM-100 Ambient Pressure  :{101.325 + 1.500) kPa
Serial No. 1 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 Attennator Tamagawa TPA-303A 8/N OF 2214.
4. Pigital Multimeter Agilent 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2013-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 6(:942-2003. The sound pressure level of instrument was
measurcd 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.

Pate of Receipt + 13 Jan, 2022
Date of Calibration ;26 Jan. 2022 1/ @/

The -esults relste only 1o the iterns tested/calibrated or value assignec.
Advertising the Report/Cerlilicale and publicity of the results except in full are prohibited unless written permission is cotained fram the ecvernor of TISTR.

FM.BL.MTC002 Rev.4

Head Office Office/Labroratory Cffice

35 Mu 3 Tambon Khlong Ha, Amphoe Khlonz Luang,  Soi 1€, Banepoo Industrial Tstate, Sukhumvit Road, 186 2hahcnyothin Road, Chaluchak, Bangkok 10900,
Changwat Pathurathani 12120, T-ziland Arnphoe fduang, Chanewat Samutprakan 10280, Thaileno  Thailand

Tel. (66) Q¢ 2577 5000 Tel, (68) 0 2323 1672-80 ext. 115, 114 Tek. {68) 0 2579 112430 mwi. 5219, 4225, 5217
Fax. (66) 0 2577 9009 =ax. (66) 0 2223 9165 Fax. {66) 0 2579 8592

E-rail : rumpai@tistr.orth Websiieswantistrorth =.mail - mtc@tistr.orih Surnail @ surnzieeg@tistrorth



ANTISTR

NSC-T!
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 20uPa at 1000 Hz
Acoustic Qutput in dB re 20pPa , Corrected to Reference Conditions : 101,325 kPa , 23 0°C and 50 %RH
1. Sound Pressure Level
Standard Microphone Measured Sound Presswre | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 04.50 0.50 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (H7) (Hz) (Hz) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 985.4 -10.6 +1.5 +2.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.45 + 0.60 +4.0%

Note : 1, No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correstion was not included.

Date of Calibration

: 26 Jan. 2022

2;’?@/

The results refate only to the itemns tested/calibrated or value assignad.
Medverising the Report/Certificate and publicity of the results except in full are prohibited uniess written permission is oltained from the governar of TISTR.

Head Office

25 u 3 Tambon Knlone Ha, Amphoe Khuong Luane,
Changwat Pathumthani 12120, Thailanc

Tel. (6510 2577 9000

Fax, (66) 0 2577 9009

E-mizil : rumpai@tistr.orth Websitewaw tistr.arth

Office/Labaratory
Soi 1C, Bangpoo Industrial Cstate, Sukhumvit Road.

Arnphoe huang, Chanewal Semutprakan 20280, Thailzad

Tel. (66} 0 2323 1672-80 ext. 115, 114
Fax, (661 0 2523 2145
C-mzil : mtoc@tistr.orth

FML.ELMTC.00Z Rev.4
Office
196 Phahonyothin Road, Chatuchak, Bangkok 10903,
Thaitand
Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {661 0 2579 8592
E-mail ; sumalee@tisir.orih
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. - NSCTISKTIS 17025
-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

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

Nominal OQutput of Unit Under Test =114 dB re 20/Pa at 1004 Hz
Acoustic Qutput in dB re 28)1a , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated vaiue} Uncertainty Tolerance limit
Type Level {dB) (dB) (dB) IEC60942:2003 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 limat
Type (Hz) (Hz) (Hz) IEC60042:2003 Class 2
1/2 inch Bruel&K jaer 4180 0849 -15.1 +1.35 £2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 2.58 +0.60 +4.0%

Nete : 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) N Es naypa}

Electrical ahd- E%e%tr nic’ %;gndards Laboratory
Date of Calibration 1 26 Jan. 2022 Industrial Metrelogy and Testing Service Cenire
rate of Issue ;27 Jan. 2022 Ref : 2011265011300154001

End of Certificate 3/3

The -esults -elate only to the Tens testad/salirated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prehibited uniess wiitten permission is sbtained from the governar of TISTR,

FM.BL.MTC.002 Rev.d

Head Office Cffice/Laboratory Office

35 Mu 3 Tamben Khlone Ha, Amphce <hlong Luane, 500 1C, Bangpoo Industial Estate. Sulkhumt Foad, 196 Phahcnyothin Road, Chatuchak, Bangkok 13900,
Changwat Pathumthari 12120, Thailand Amphoe Muang, Chanewat Samitprakan 10280, Thatand  Thailand

Tel. (6610 7577 2000 Tel, (66} 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 112:-30 ext, 5219, 5235, 52i7
Fax, (68} 0 2577 2009 Fax. (66) 0 2323 2165 Fax. {66) 0 2572 £552

E-mail : rumpai@tistr.orth Websitemwan tistrorth  E-mail - mitcgtistr.or.th Eamnail : sumsleeg@tistr.orth
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 24-Feb-2022
Calibrator : TENMARS Sound Calibrator TM-108 Barometric pressure (mmHg) © 7590 mmHg
Standard : IEC 60942 Temperature (23+£3)°C 125 °C
Accuracy 1 94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50£15%) . 500 % RH
Frequency : at 1,00D Hz 1% Dued Date of Calibrate T 31-Mar-2022
Calibratoy Serial NO. 1 1805016328
It Instrument Calibrated Reference Before Adjust After Adjust Previation Resulf
em =4 ; ;J 1 Q—J
Brand | Model | Serial NO.| Acoustic dB AYOAIL { n¥aR 2 | nSafi3 | by +dB 4B Calibrate
84.0 541 94.1 94.1 94.1
L3} ACO 6226 030247 84.0 0.1 PASS
114.0 114.0 114.0 | 114.0 | 194.0
94.0 939 | 939 | 939 | o3s .
14 ACO 6226 050079 84.0 0.1 PASS
114.0 113.8 | 1138 ] 1138 | 1138
940 94.2 84.2 84.2 842
16 ACO 6226 070044 94.0 0.2 PASS
114.0 1143 | 1143 | 1143 | 1143
94.0 84.3 84.3 94.3 94.3
18 ACO 6226 070046 940 0.3 PASS
114.0 114.1 1141 | 11470 | 1144
94.0 93.8 93.9 93.9 939
19 ACO 6226 070047 94.0 0.1 PASS
114.0 113.8 | 1139 1 113.9 | 1139
94.0 94.1 941 94.1 84.1
20 ACO 6226 070048 940 0.1 PASS
114.0 114.0 114.0 | 114.0 | 1140
94.1 83.9 a39 93.5 839
21 ACO 5226 070049 940 - 0.1 PASS
114.0 1138 | 1139 | 1139 | 113.9
94.0 942 942 84.2 94.2
23 RION NIL-21 | 00487576 94.0 0.2 PASS
144.0 1142 } 1142 | 1142 | 1142
94.0 841 4.1 941 4.1
25 ACO 8226 100088 94.0 0.1 PASS
114.0 114.0 | 1140 | 1140 | 114.0

Calibration By : T

Apprave by {({4 a,g_a_.,v D
4

e e e i e o o AP AR

‘Thai Environmental Technic Limited 1/6 5ei Ramkhambaeng 145 Khwasng/Khet Saphan Sung  Bangkok 10240 Thailand
« Tel @ +66{0)2373-7799{Auts) Fax : +65{0)2373-7570 = admin@Hetl995.com + wwwtetigas com
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Equipment Type

Calibrater
Standard
Accuracy

Frequency

Calibrator Serial NO.

Sound Level Meter Calibration Report

: Sound Level Meter
: TENMARS Sound Calibrator TM-100

1 IEC 6G942
194.0 %0.3 dB and 114.0£0.5 dB

rat 1,000 Hz £1%

: 181203570

Calibration Date

24-Feb-2022

Barometrie pressure (mmHg) -
Temperature (23x3)°C
Relative Humidity(58+15 %) .

755.0

mmHg

25 °C

50.0

% RH

Dued Date of Calibrate

31-Mar-2022

|

Thii Environmental Technic Limited

& Tel : +66{0)2373-775%(Aut0) Fax : +66{0)2373-797% e admin@tetId05.com » www.Let1995.com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sunp  Bangkok 10240 Thaitand

1t Instrument Calibrated Reference Before Adjust After Adjus& Deviation Resuit
em T T = T S =
Brand | Model | Serial NO.| Acoustic dB a¥afil [ a¥efiz| afafi3 ] wmiy *dB +dB Calibrate
84.0 840 | 940 | 9S40 | 940
39 ACO 62726 110104 84.0 0.1 PASS
114.0 114.1 14,1 | 1141 | 1141
94.0 93.9 93.9 93.9 9349
40 ACO 6226 110100 84.0 0.0 PASS
i14.0 113.9 § 11398 | 113.8 | 1439
94.0 94,2 94.2 894.2 94.2
41 ACO 6226 30127 94.0 0.1 PASS
114.0 1141 1141 | 1141 | 1141
84.0 93.9 93.9 93.9 §3.9
42 ACO 6226 130128 94.0 0.2 PASS
1140 113.9 | 1139 | 113.8 1 1139
84.0 94.1 94.1 94.1 94.1
44 ACCO 6226 130130 94.0 0.1 PASS
114.0 114.0 | 114.0 | 114.0 | 114.0
84.0 942 84.2 84.2 94.2
45 ACO 8226 130131 894.0 a.1 PASS
i14.0 114.1 114.1 114.7 114.1
84.0 94.2 942 942 94.2
46 ACOQ 62386 112029 94.0 0.2 PASS
114.0 1141 1140 F 1141 | 11449
4.0 94.2 94.2 94.2 94.2
47 ACO 6236 152073 94.0 02 PASS
114.0 114.1 1141 | 1141 | 1144
94.0 93.9 93.9 93.9 239
48 ACO 6236 152074 84.0 0.1 PASS
114.0 1138.8 1138 | 1138 | 113.9
94.0 84.3 4.3 94.3 94.3
48 ACO 6236 152075 = 94.0 0.3 PASS
114.0 114.1 1141 | 1141 | 114.1
94.0 837 | 937 | 937 | 937
50 ACO 6236 152076 - 84.0 0.3 PASS
114.0 113.8 | 11385 | 1138 | 1138
Calibration By : =TT
sowoe vy Vippddns B
4
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date D 24-Feb-2022
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg} . 7590 mmHg
Standard S 1EC 60942 Temperature (233)°C © 25 o
Acearacy :94.020.3 dB and 114.0+0.5 dB Relative Humidity(50£15%) . 500 @ RH
Frequency 1at 1,000 Hz +1% Dued Date of Calibrate : 31-Mar-2022
Calibrator Serial NO. : 181203570
. Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
tem T A p ”
Brand | Model | Serial NO.| Acoustic dB | a¥afit | a5ef 2| a¥sfiz] iy *dB +dB | Calibrate
4.0 94.1 84.1 4.1 94.1
51 ACO 8236 162077 - 94.0 0.1 PASS
114.0 1141 1 1141 | 1149 | 1141
4.0 4.0 84.0 84.0 240
o2 ACO G226 150142 : 84.0 0.0 PASS
114.0 114.0 | 1140 | 114.0 | 114.0
84.0 943 94.5 984.3 94.3
53 ACO 6236 160025 - 94.0 03 PASS
114.0 1142 | 1142 | 1142 | 1142
94.0 84,1 94.1 94.1 94.1
54 ACQO 6226 160096 94.0 0.1 PASS
114.0 14.0 | 1140 | 1140 | 1140
94.0 94.2 94,2 94,2 94,2
55 ACD 6238 160087 ; 84.0 0.2 PASS
114.0 1142 | 1142 | 1142 | $14.2
24.0 94.0 94.0 4.0 94.0
56 ACO 6226 160098 - 94.0 0.0 PASS
114.0 1141 4.1 7 1141 | 1144
94.0 $3.9 93.9 23.9 93.9
87 ACQ 5226 160099 - 94.0 0.1 PASS
114.0 113.86 | 113.8 | 113.8 | 113.8
94.0 93.9 93.8 93.8 93.9
58 ACO 6226 160143 : 94.0 0.1 PASS
114.0 193.8 ¢ 1138 | t13.8 | 1138
94.0 94.2 94,2 94.2 94.2
59 ACO 8226 160203 94.0 0.2 PASS
114.0 114.4 1141 | 141 | 1444
94.0 83.9 83.9 939 | 839
80 ACO 6226 160204 - 94.0 0.1 PASS
114.0 113.9 | 113.9 | 1138 | 1139
4.0 94,1 4.1 84,1 g4.1
61 ACO 6226 160205 * 84.0 0.1 PASS
114.0 1141 114.1 § 1141 | 1141
94.0 93.9 93.9 83.9 93.9
62 ACO 5226 160211 . 34.0 Q.1 PASS
114.0 113.8 | 113.8 { 1138 | 1138
Calibration By : e
Approve by : ! ir;;aof-vw' ?}
/4

et eeesr———————————eeeees 8 et s - o

Thai Envirenmental Technic Limitad 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok L0240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax ; +66(0)2373-7975 » admin@tet1995.com « www.teb1995.com
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TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) ST
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES Mﬁe % s,
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’égm//':“\‘;\\\‘* TS AN,
TEL. 0-2717-3000-24 FAX. 0-2719-9484 e Tis tras

CALIERATION DDA

Certificate of Calibration Certificate No.: 22H103

Page: 1of 2

Equipment : Thermal Environment Monitor
Manufacturer: Quest This certificate may not be reproduced other than in fubl,

except with the prior written approval of the head of
Model : QUESTemp 34 Corporate Services 3: Equipment Calibration and Testing Services,
Serial No,: TEKQJG0009
1D 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
Ambiant Temperature: ( 256 * 3 ) °C
Relative Humidity: (50 £ 20) % 1/8 Soi Ramkhamhaeng 145, Khwaeng/Khet Saphan Sung,
Bangkok 10240

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

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

Condition of this resulf of calibration

1.Reference standards insturnents :

Instrument Madel Serial No, Certificate No. Due Date
1) Standard Humidity/Temperature Meter 400 10203027 TH-00E63-21 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 Internationai System of Unit maintained at--

-National institute of Metrology Thailand (NIMT)

Calibrated by :  Viporn Tantiyawutti Approved Signatory :

Issue Date : 21 January 2022 [;/] Chakrit Waewanjua

[ ]Porathippa Tameyakul
[ ] Pitak Srimongkol

B 0279095



Cert. No.: 22H103

Page.: 2 of 2
Result of Calibration:~ Wwithout Adjustment
Function: Temperature measurement,
This instrument was connected with temperature probe.,
Measurement Standard uuc* Uncertainty
Temperature Reading Error of Measurement
Function (°C) °C) °C) (+°C)
19.98 20.2 0.22 0.44
Wet 29.88 303 0.32 0.44
40.04 40.4 0.36 0.44
19.98 202 0.22 0.44
Dry 29,08 30.3 0.32 044
40.04 40.4 0.36 044
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 muitiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-000-

21090234
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adud | fTlane EERIGEREY
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method -
2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method{c']
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™"
3) Digestion, Inductively Coupled Plasma Method[c']
4 OQL-BHC Liguid-Liquid Extraction, Gas Chromatographic Method' "
5 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Maodification Method'
7 Cadmium ' 1) Digestion, Direct Air-Acetylene Flame Method[q]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
3) Digestion, Inductively Coupled Plasma Method"
8 Chemical Oxygen Demand Closed Reflux, Titrimetric Method'™
Chromiurmn 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method?
3) fﬁigestion, Inductively Coupled Plasma Method'
10 Chlordane Liquid-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 Methodm .
14 | 4,4°-DDE Liquid-Liuid Extraction, Gas Chromatographic Method™ |
15 | 44-DDT | Liquid-Liquid Extraction, Gas Chromatographic Method™|
16 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method"

gEnnsaindunagniimdereiveanused

3’(\’“‘7‘/

(ureinesd dasanatite)
17 Endrin...

warnziaudanfidns
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17 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Methodm]
18 | Endosulfan Liguid-Liquid Extraction, Gas Chromatographic Method™
19 . | Endosulfan | LiquicHLiquid Extraction, Gas Chromatographic Method!™
20 Endosulfan || Liquid-Liquid Extraction, Gas Chromatographic Method™
21 Formaldehyde Distillation, Colorimetric Method"™!

22 | Free Chlorine DPD Ferrous Titrimetric Method® _
23 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
25 i Hexavalent Chromium Filtration, Colorimetric Method™
26 Lead 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Etectrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Melthodml
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
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) Liquic-Liquid, Partition-Gravimetric Method!™
‘| 2) Soxhlet Extraction Method!™
31 |pH ELectrometnc Method!™
32 | Phenols Distillation, Direct Photometric Method[“]
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 Fleld Methods™
36 | Total Dissolved Solids Dried at 180 <C¥
Total Kjeldaht Nitrogen Macro-Kjeldahl Method™

37

(ursSnggad dnsanaila)
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38 Total Suspended ...
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38 Total Suspended Solids Dried at 103-105 o
39 Trivalent Chromium Digestion, inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calcuta‘cionmJ
40 Zing 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrothermal Atornic Absorption
Spectrometric I\f‘le’chod[cE
5 3) Digestion, Inductively Coupled Plasma Method™”
dnlgau S1uay 77 s1enns
Setui asuae Wi
1 Acetone Puree and Trap Gas Chromatographic/
Mass Spectrometric Method"
Aldrin Liguid-Liguid Extraction, Gas Chromatographic Method[&]
3 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 Generation/Atomlc Absorptmn
Spectrometric Method
5 Atrazine Ligquid-Liquid Extraction, Gas Chromatograghic Method'
Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flarme
I\f‘lethod[41
2) Digestion, ElectrothermaL Atomic Absorption
Spectrornetric Method
3) Digestion, Inductively Coupled Plasma Method
7 Benzene i Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'~
8 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
2) Digestion, Inductively Coupled Plasma Method
9 Brornodichloromethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
10 Brornoform 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 Furge 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 () 1) Digestion, Direct Air-Acetylene Flame Method;
| Fittration, Colorimetric Method,; Catcutation[a}
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Filtration, Colorimetric
Method; CalcutatiOn[q] '
3) Digestion, Inductively Coupted Plasma Method;
Fittration, Colorimetric Method; CaLcuLationm
21 Chromium (V) Fittration, Colorimetric Method' ™ .
22 Cyanide ' Distillation and Colorimetric Method"
23 DDD Liquid-l_iquld Extraction, Gas Chromatographic Method'"
24 ODE Liquid-Liquid Extraction, Gas Chromatographic Method
25 | DOT Liquid-Liquid Extraction, Gas Chromatographic Method'
26 1,2-Dichiorobenzene Purge and Trap Gas Chromatographic/

@

Mass Spectrometric Method

o 4 .
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27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric method™
28 1,4-Dichlorobenzene Purge and Trap Gas Chromatographid
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-Dichleroethylene Furge and Trap Gas Chromatoeraphic/
Mass Spectrometric Method'”
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
' 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 Liquid-Liguid Extraction, Gas Chromatographic Method'
38 Endosuifan Liquid-Liquid Extraction, Gas Chromatographic Method
39 Endrin Liquid-Liguid 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-Liguid BExtraction, Gas Chrormnatographic Method"”
43 Hexachloro-1,3-butadiene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
44 OL-HCH | Liguid-Liguid Extraction, Gas Chromatographic Method"”
a5 | B-HcH Liquid-Liquid Extraction, Gas Chromatographic Method™
a6 v-HCH Liguid-Liguid Extraction, Gas Chromatographic Method'™
47 | n-Hexane Purge and Trap Gas Chromatographic/

Mass Spectrometric Method'

e
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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 Methodm_]
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Methodm
_ 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 chleride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method W
54 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric__Method[q]
55 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
2) Digestion, Inductively Coupled Plasma Method"
56 Pentachlorophenol Liquid-Liquid Bxtraction, Gas Chromatographic Method™
57 pH Electrometric Methodm
58 Phenol Distillation, Direct Photometric Method[q]
59 Polychlorinated Biphenyls Liguid-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'”

Smof '
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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 Specfrometric 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[q]
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 r\z‘iethDd[‘:iJ
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 0-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 Methqd[q]

2) Digestion, Inductively Coupled Plasma Method
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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 !\;"et_hod[5J

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method®

2) tsokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Me_’chodm

3) Isokinetic Digestion, Inductively Céu;:ﬁled Plasma
Method!

Adsorption, Gas Chromatographic Method

{sokinetic Sarnpling, Analysis by 1ISOAEC 17025 Accredited

Laboratory or Analysis by Department

(5]

of Industrial Works Registered Laboratory®™
(Dioxins/Furans Analysis Approved)
Absorption, lon Chromatographic Method™

Absorption, ion Chromatographic Method™

Absorption, Titrimetric Method™

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method®

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

3) Isokinetic Digestion, Inductively Coupled Plasma
Method® - h

lsokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method™
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13 Opacity Ringelmann’s Method™
14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method"
L 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 Method""
17 Total Suspended Particulate | tsokinetic, Gravimetric Methodm
18 Xylene _ Adsorption, Gas Chromatographic Method[E-]
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Aldrin

Antimony

Arsenic

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]

Absorption Spectrometric Method'

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method[l’ﬁ‘ls]

3) Waste Extraction, Digestion, Inductively Coupled

Plasma Method** -

4) Digestion, Flame Atornic Absorption
Spectrometric Method ™™

' 5) Digestion, Graphite Furnace Atomic Absorption

8,
Spectrometric Method[ l

6) Digestion, Inductively Coupled Plasma Method ™

1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method ™

2) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™™®
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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 Cbupted
Ptasma Method "

4) Digestion, Flame Atomic Absorption

Spectro'metric Method ™"

5) Digestion, Graphite Furnace Atomic Abserption

Spectrometric Method

6) Digestion, Inductively Coupled Plasma Method[é'la]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method ">

2) Waste Extraction, Digestion, Graphite Fumace
Atomic Absorption Spectrometric Metho g1

3) Waste Extraction, Digestion, inductively Coupled
Plasma Method[l,&,lﬂ

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™

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

6) Digestion, Inductively Coupled Plasma Method™"”

1) Waste Extraction, Digestion, Flame Atomic
Ahsorption Spectrometric Method™***

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

3) Waste Extraction, Digestion, Inductively Coupled

~ Plasma Method[1’6'13]
4) Digestion, Flame Atomic Absorption

Spectrometric Method™"

| 5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™

6) Digestion, Inductively Coupled Plasma Method >

S
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Chlordane

Chromium

Cobalt

Copper

i

1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method™**”

2) Solid-Phase Extraction, Gas'Chromatogra phic
Method™ >

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,18)

{10,20]

Absorption Spectrometric Method

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method“'ﬁ’w]

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

4) Digestion, Flame Atomic Absorption

Spectrometric Method

5) Digestion, Graphite Furmnace 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 Atomic Absorption

Spectrometric Method™"™!

6) Digestion, Inductively Coupled Plasma Method™™

1) Waste Extraction, Digestion, Flame Atomic
Absarption Spectrometric Method '

2) Waste Extraction, Digestion, Graphite Furnace

(1,6,15]

- Atomic Absorptbn Spectrometric Method
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method'*"”

4) Digestion, Flame Atomic Absorption

Spectrometric Method™™™
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oD

DDE

ooT

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™" |
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Solid-Phase Extraction,
Gas Chrornatographic Method ™™
2) Sotid-Phase Extraction, Gas Chromatographic
Method”™"
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
1,9,201

[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]

[10,20]

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
2) Solid-Phase Extraction, Gas Chromatographic
Method™
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Solid-Phase Extraction,
- Gas Chromatographic Method "
2) Sotid-Phase Extraction, Gas Chromatographic
Method™" |
3) Soxhlet Extraction, Gas Chromatographic Method
1) Waste Extraction, Colorimetric Method™""

2) Alkaline Digestion, Colorimetric Method

(10.20)

[7.17]

(e Ansansila)
éﬁ‘mwm*smjummgw’i'&mﬁmmﬁmaau&aﬁﬁu

-y J
r'd
18 Lead...

nasene e Sna | FTEMS




~@ &N

Asuaie LIt

19

20

21

22

Lead 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method ™"

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Methodh’é’w]

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™>™

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
5) Digestion, Graphite Fumace Atomic Absorption

. £,15
Spectrometric Method™*™

6) Digestion, Inductively Coupled Plasma Method""
Lindane 1) Waste Extraction, Solid-Phase Extraction,
' © Gas Chromatographic Method ="
2) Solid-Phase Extraction, Gas Chromatographic
Method*"

3) Soxhlet Extraction, Gas Chromatographic Method >
Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic

: Absorption Spectrometric Method***
2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Me_thod[é'm}

Methoxychlor 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
[1,6,19)

(10,20]

Molybdenum

| Absarption Spectrometric Method

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Methodn’s‘m

3) Waste Extraction, Digestion, Inductively Coupled
. Plasma Method ™™ |

E 4) Digestion, Flame Atomic Absorption

r Spectrormetric Method ™™

%/W},'?‘)
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5) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method™*
6) Digestion, Inductively Coupled Plasma Method®*”
23 Nickel 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**™
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liguid Extraction, Gas Chromatographic
- Aroclor 1260 Method %%
-22'348455- 2) Waste Extraction, Solid-Phase Extraction,
Heptachlorobiphenyl Gas Chromatographic Method %"
-2,23645- 3) Soxhlet Extraction, Gas Chromatographic Method 2"
Hexachlorobiphenyl
-2,2,4,84,5,5- |
Hexachlorobiphenyl
- 2,2.4,5,5-
Pentachlorobiphenyt
- 2,2,5,5-
Tetrachlorobiphenyt
- 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, Digestion, Flame Atomic

Absorption Spectrometric Metho RS
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Thallium

Toxaphene

Vanadium

2) Waste Extraction, Digestion, Graphite Furmnace
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, 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

Spectrametric Method ™

6) Digestion, Inductively Coupled Plasma Method™"

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'

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

10,20]

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

4) Digestion, Flame Atomic Absorption
'6,14)

Spectrometric Method”
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5) Digestion, Graphite Fumace Atomic Absorption
Spettrometric Method
6) Digestion, Inductively Coupled Plasma Method ™
30 Zinc 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectiometric Method

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method£1,6,1sj

3) Waste Extraction, Digestion, inductively Coupled
Plasma Method ™"

4) Digestion, Flame Atomic Absorption

Spectrometric Method[ﬁ'lql

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method
6) Digestion, inductively Coupled Plasma Method 2

iy duu 75 598075

dduit asuaiiy hase
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 ™™
3) Digestion, inductively Coupled Plasma Method™”
a4 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method
| Atrazine Soxhlet Extraction, Gas Chromatographic Method ="
Barium 1) Digestion, Flame Atomic Absorption

Spectrometric Method[é'm]

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method[6’15]
3) Digestion, Inductively Coupled Plasma Metho 4613
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Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"
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 '+
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method =2
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method %
12 Cadmium 1) Digestion, Flame Atomic Absorption
Spectrometric Method
2} Digestion, Graphite Fumace 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 Methiod %"
15 Chlordane Soxhlet Extraction, Gas Chromatographic Method[m’zm
16 Chlorobenzene Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method
17} Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method“z’zs]
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' >
19 | Chromium 1) Digestion, Flame Atomic Absorption

Spectrometric Method™'*

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

i6,13]

3) Digestion, Inductively Coupled Plasma Method

?wj

Byl Sasenaita)
 gwmmnisnduanespdinsiessivaasunaie

20 Chromium (li}...

gasnsiauvianl§iFng




_@d-

£
L.

gduil a15uaiy ABhered -
20 | Chromium (IIl) 1} Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Methed; Calculation Method™"*"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[G'T’.ls’m
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™ =2
2) Extraction, Distillation, Cotorimetric Method[_za’zs'm
23 ODD Soxhlet Extraction, Gas Chromatographic Method ™"
24 ODE Soxhlet Extraction, Gas Chromatographic Method" %"
25 ODT Soxhlet Extraction, Gas Chromato_graphic Method 2
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" 2
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" %"
28 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
30 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method "
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric-Method[u’a]
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™
34 1,2-Dichloropropane | Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
35 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method' 2%
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36 1,3-Dichloropropene ...
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">*”
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method™**”
38 Endosulfan Soxhlet Extfact]on, Gas Chromatographic Methoa ">
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 ™™
47 Y-HCH Soxhlet Extraction, Gas Chromatographic Method" ™
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, iInductively Coupled Plasma Method™"
49 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method®® _
2) Digestion, Graphite Furmnace Atornic Absorption
Spectrormetric 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[m’zg]
54 Naphthalene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
- mwj |
j Fy
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56

57
58

59

60

61

62

63

Nickel

Polychlorinated Biphenyls
-Aroclor 1016
-Aroclor 1260
-2,2',5,5-
Tetrachlorobiphenyl
-2,2',4,5,5'-
Pentachlorobiphenyl
-2,2,3,8,4 5"
Hexachlorobiphenyl
-2,2',4,8' 55
Hexachlorobiphenyl
-2,2',3,4,4.55-
Heptachlorobiphenyl
Pentachlorophenol

Selenium

Silver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene

Toluene

1) Digestion, Flame Atomic Absorption

,14,
Spectrometric Method ™

2) Digestion, Graphite Furnace Atornic Absorption

18]
Spectrometric Method ™™

3) Digestion, Inductively Coupled Plasma Method "

Soxhlet Extraction, Gas Chromatographic Method

Soxhlet Extraction, Gas Chromatographic Methodm’m]
Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™"”

1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"

2) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[ﬁ'ls}

3) Digestion, Inductively Coupled Plasma Method ™
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method >

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'
Purge and Trap, Gas Chromatographic/
Mass Spectfometric Methodm‘z_s]

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method[lz’za]

Fowl
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64 1,2,4-Trichlorobenzene...
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69

70

71

72

73

74

75

66 .

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichlorocethane

Trichloroethylene

1,3,5-Trimethylbenzene

Vanadium

Vinyl chloride

m-Xylene

o-Xylene

p-Xylene

Xylene (Total)

Zinc

Purge and Trap, Gas Chromatographic/

. 12,23
Mass Spectrometric Method'

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method'

Purge and Trap, Gas Chromatographic/

. 2,23
Mass Spectrometric Method™*?

Purge and Trap, Gas Chromatographic/

. 12,23
Mass Spectrometric Method" >

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™ >

1) Digestion, Flame Atomic Absorption
Spectrometric Method™”
2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method ™
3) Digestion, nductively Coupled Plasma Method®
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>
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2%
1) Digestion, Flame Atomic Absorption
Spectrometric Method "

2) Digestion, Inductively Coupled Plasma Method ™™

2(. =
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3. aunafimnssuiaadenuislsamelng, @jﬁaﬁmsﬂ:ﬁﬁm?{ﬂ. Fuiadan a. ngammwe:
Souuinsiun, 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 3050B, 1996
7. Unfted States Environmental Protection Agency. Alkaline Digestion for Hexavalent
Chromium. SW-8464 Method_ 3060A, 1996.
8. United States Environmental Protection Agency. Separatory Funnel Liguid-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 Digestion. SW-846
Method 3540C, 1996. |
11. United States Environmental Protect;on Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1996.
19, 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 Co(.tpled Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014,
14. United States Environmental Protection Agency. Flame Atom:c Absorptlon
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, Hexaval.ent
(Colorimetric), SW-846 Method 7196A, 1992.
18. United States Environmental Protection’ Agency Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 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 80818, 2007.

ol

¢ =
(ursimed dnsanaila)
femnermanguinsspniimsiianeiesauiaiy

21. United...



-

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 Agency. 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. SwW-846 Method 9014, 2014,
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AU ansuaiiy e
Acenaphthene Liquid-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 Benzo(b)flucranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
5 Benzo(kifluoranthene Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
6 Renzoic Acid Liguid-Liquid Extraction, Gas Chromatograph!c/
Mass Spectrometric Method?
7 Benzo(a)pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
8 Benzolgh,iperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
9 Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method? |
10 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method?
11 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatoéraphic/
Mass Spectrometric Method™
12 ! Carbazole Liguid-Liquid Extraction, Gas Chromatographic®?
13 p-Chloroaniline Liquid-Liguid Extraction, Gas Chromatographicl?
14 Chrysene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
15 2,4-D Liguid-Liguid Extraction, Gas Chromatographic?
16 Dibenz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method?
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19
20
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23
24
25
26
27
28
2%
30
31
32
33

34

35

Di-n-Butyl Phthalate
Diethyl Phthalate
Z,QFDImethprhenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octyl Phthalate

Fluoranthene

Fluorene

Hexachlorocyclopentadiene

Hexachloroethane

indeno(l,2,3-cd)pyrene

‘Isophorone

Methyl Bromide

2-Methylphenol

2-Methylnapthalene

1 Methyl Tert-Butyl Ether

Nitrobenzene

N-Nitrosodiphenylamine

' Liguid-Liquid Extraction, Gas Chromatographi"c/

Mass Spectrometric Method?
Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic?
Liquid-Liquid Extraction, Gas Chromatographic®

Liquid-Liquid Extraction, Gas Chromatographic®®

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

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

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® N
Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

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

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

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

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

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

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

(urimeyad dnsanaila)
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36 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromet.ric Method”
37 Polychlorinated Biphenyls Liqu]d-Lf‘quid Extraction, Gas Chromatographicm
- PCB 1221 |
- PCB 1232
- PCB 1242
- PCB 1248
-PCB 1254
38 Phenanthrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 Phenol Liquid-Liquid Extraction, Gas Chron‘natc.graphic[2J
4g Pyrene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 Toxaphene Liguid-Liquid Extraction, Gas Chromatographic[z]
42 TPH (Cs-Cg) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Methodm
43 TPH {C,z-Cie) Separatory Funnel Liquid-Liquid Extraction,
' Gas Chromatograph]cm
a4 TPH {C15-Cas) Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographicm
45 Z,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatograph?c[zl
46 2,4,6-Trichlorophenacl Liquid-Liquid Extraction, Gas Chromatographicm
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass Spectromaetric Method"

Selfinaviadaniilalduda Squau 7 ems
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2,4-D

1) Waste Extraction, Separatory Funnel

Liguid-Liquid Extraction, Gas Chromatdgraph?c
Methog™*' .
2) Soxhlet Extraction, Gas Chromatographic

Method" ¢
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2 Mirex 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic
Method41®
2) Soxhlet Extraction, Gas Chromatographic
Method!¢
3 Polychlorinated Biphenyls (PCBS) 1) Waste Extraction, Separatory Funnel
| - Aroclor 1221 Liguid-Liguid Extraction, Gas Chromatographic
- Aroclor 1232 Method™*" |
- Aroclor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 Method!™"
- Aroctor 1254
- Aroclor 1268
4 pentachlorophenot 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic™4!®
2) Soxhlet Extration, Gas Chromatographic
Method™®
5 Trichloroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method™**#
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™'®
6 Vinyl 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
Methodlb3113

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Mathod;
Waste Extraction, Colorimetric Method;
Calculation Method!-3121% '

3) Waste Extraction, Digéstlon, Inductively
Coupled Plasma Method, Waste Extraction,

| Colorimetric Method; Calculation Method#1%1% |
3(\(\(@3
anSmeed Sasanaile) 4) Digestion...
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4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method®>1123
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Atkaline Digestion, _
Colorimetric Method; Calculation Method®512.13
6) Digestion, inductively Coupled Plasma
Method; Alkaline Digestion, Colorimetric Method;
Calculation Method!>10.13)
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11

Acenaphthene
Anthracene
Bené(a)anth racene
Benzo(b)luoranthene
Benzo(kfluoranthene

Benzoic acid
Bénzo(a)pyrene

Benzo(g,h,Dperylene
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate

Butyl Benzyl Phthalate

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

Mass spectrometric Methog!1%)

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!™1?!

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

Soxhlet Extration, Gas Chromatographic/

| Mass spectrometric Method!™*

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!""!
Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method?!*!
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™”
13 p-Chlorcanitine Soxhiet Extration, Gas Chromatographic/
Mass spectrometric Method™*!
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™?!
15 2,4-D Soxhlet Extration, Gas Chroratographic 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-Dirmethylphenocl Soxhlet Extration, Gas Chromatographic Method*
19 2,4-Dinitrophenol Soxhlet Bxtration, Gas Chromatographic Method™
20 | 2,4-Dinitrotoluene Soxhlet Extration, Gas Chrormatographic Method™
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method ™
22 Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spactrometric Method ™"
23 Di-n-Octyl Phthalate Soshlet 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 | Indenof1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
: | Mass spectrometric Method!
29 Isophorane Soxhlet Extration, Gas Chromatdgraphic/
Mass spectrometric Method™*
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrormetric Method>*®
31 | 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method™ |

%m@
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32 | 2-Methylnaphthalene soxhlet Extration, Gas Chromatographic/

: Mass spectrometric Method™
3 | 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 Extfaﬂon, 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 Bxtration, 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 Methodl49]
az TPH (Cs-Cy) | Purge and Trap, Gas Chromatographic/
_ Mass spectrometric Method™!®
43 TPH (C55-Cie) Soxhlet Extraction, Gas Chromatographic Method™4
44 | TPH (Cp16-Cas) Soxhlet Extraction, Gas Chromatographic Method¥
45 2,4,5-Trichlorophenol Soxhlet Extration, Gas Chromatographic Methogl™1¥
46 2,4,6-Trichlorophenol Soxhlet Extration, Gas Chromatographic Method™
47 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass spectrometric Method!®1#!
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2. APHA, AWWA, WEF. 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. Sw-846, 1997.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
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