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Tamams i Tsouwasussaliay fuiifiusiass  : 19-26 wouwmau 2565
AoaTasans i 7871 Wy 2 ieugadmnrsiaalngy fniafam fulfushetne : 26 woumeu 2565

natnadeag Fndenmdann 24180 Fuifiamed 1 26 WeWMAU-8 guiEy 2565
B0 /Rodand ;o Uit e B agdin (szmalne) Hiie Fufiesnmsons ¢ 10 figneu 2565
difiudhadhs : ode daneiy

UIHN 1A .04, anndafs wadid Hiie

Wineisddndiansfusaniauniia
winidtaad FBifiussdie FFiansd {EaUNHNIAY 2565 ARNETTTI
19-20 | 20-21 | 21-22 | 22-23 { 23-24 | 24-25 | 25-26
Total Suspended High Volume Gravimetric Method 0.039 | 0.081 | 0.055 | 0.032 | 0.044 | 0.050 | 0.073 |Lsitfiu 0.33
Particulate (mg/m®) Air Sampler  |(U.S. EPA 40 CFR Part 50
Appendix B)
PMy, (mg/m®) High Volume Gravimetric Method | 0.018 | 0.012 | 0.026 | 0.015 | 0.019 | 0.021 | 0.0209 |lithu 0.2
PM, ; Air Sampler |(U.S. EPA 40 CFR Part 50
Appendix I)
Aluminumn (mg/ma) High Volume ICP Method 0.0007 10,0006 { 0.0005 | 0.0008 {0.0008 | 0.0009 | 0.0610 -
Air Sampler
TT!-I'}EILT‘IE!:
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WanISETIPIeTER S uTasmnsMat e A lamms e e

WudnmhenroueenIenTiensifsrsdnlanbiléfuaygenmisidumesnaEnoes
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sypanmananTIatiulanndeassnlad

Tasams : Insnwvesuevpiifeu Tuiinrrie I 19-26 REAAN 2565
Padlnsem 1 7801wy g URugaEmTHIIINIRINT] Tuflesnsinn 20 MOUATAN 2503
shuafinw fnnewaat fanieandann
o Aadans T U s 0ud ealdi (Yezindlne) Siia
Hrmeie it A flied. anudeie @edid T
Beatiddniesuesnioumile
a1 ARUNGEIEN 2555 ANNASTIY
15-20 20-21 | 21-22 2223 g3-24 24-35 25-26
12:600~1300 05927 00825 2.0184 G.0188 noiaa | 00155 0.0144 - !
13:00-14:00 08,0258 00253 D.0203 £.0174 00208 0.0145 0.0151 -
14:00-1 500 c.6208 0.0253 8.0220 0.0163 o.0179 00182 | 00163 -
15:06-18:00 00195 00228 | 008197 0.0153 0.0152 0.0139 0.6146 -
16:00-17:60 00177 | 00205 00163 00142 2.0132 2.0150 0.0182 -
17:06-18:00 00154 0.017r 1 D014t 80189 00389 9.0157 00154 -
18:00-18902 qanga 3.0144 Q4152 00108 a.0150 L3183 03159 -
19:00-20:09 0.0150 00186 C.0177 00142 0178 4.0189 00159 _ -
20006-21:00 0.0181 | 0.0151 n0161 0.0128 0.0152 G.01T4 0.0180 -
21:06-22:00 0.0163 00138 | o.0138 5.5130 0.0138 0.0192 0.0149 -
29:60-25:00 00158 De1Es 1 o.0tz4 0.0134 00127 0.0172 0.0132 -
5 3:00- 00200 0.0140 2.06115 06120 0.0121 0.0131 £.0150 00123 -
G50-01:00 0.6121 G.0I06 0.0114 0.01186 2.0120 2.0135 0.0093 -
01:00-02:00 0.0127 0.0085 2.0T09 0.0102 0.0118 06,0108 0.0093 -
£2:00-03100 6.0128 50108 o.0101 0.0108 20814 001138 C.0104 -
CAT0-0460 0118 0.0104 £.0082 00115 £.0106 00118 0.011% -
04:00-05:00 00104 | 00118 00100 c.0l21 ooies | ool g.0151 -
05:00-08:0K 0.0093 0.0126 0.9115 00185 | o.0111 0.0178 00179 -
06:D0-07:00 ooies | 09138 00185 00143 G.0158 cozos | ooy -
OT:00-86:00 0.6118 D.OLFE 0.0156 0.0158 60158 0.0233 6.0257 -
0BID0-08:60 2.0101 8:0189 0.0174 0.0161 G.0127 .5189 0.0225 -
05:00- 10240 00155 B.0151 00180 80170 polds | C.0188 0.0198 -
10:006-11:00 00153 00170 00195 0.0175 hoi7e C.O17e 0.0169 -
11:0G-12:00 0.0185 0.0141 0.013Q £.6219 0180 40152 0.5142 -
" Max 1 5w [npre) 0.0259 00253 CO230 0.0219 0.0208 0.0239 0.0%257 13%Au .17 fopml
Average 24 br fpwn]]  0.0148 0.0158 0.0152 0.0146 0.0144 0.0160 0.0154 -
Analgzer Mo, + NO-BOE Brami I AP
Anulyxer Dats - -
Niudek T Z90F Seriut X, : 2284
mnﬂmg::
Ay = UrmAeNEnYRIOT et deng wihid 53 (w.a. 2552) Sm rmumnesundaiiarauleess ldluussmmeiasi
Hawwesei® =  Chemibminsscence Meihod

wErTTRTATA S UTeRRW T RomR e e T TR p
heredtussenTinResnad S tmnennd Entum
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BYO314/05-85
B-Pro-21565/2621
&G & &
'i'i‘fiﬂ'l%f&ﬁﬂ'ﬁﬁ'ilQ?@ﬂmﬁ'lmaﬂﬂﬂﬁﬂﬂiﬁﬁ
Tasims ¢ Tmnuvaswssgihfing Fufimsaia 19-26 WOHMAN 2585
Aaatasems T 781 WY 2 augmawayIuoengd FulpseTwes  t 30 WQRMAN 2585
druafurn dreamaden Sawienaduns
o/ fngand ¢ vadm dmed Buf apfinn stneleg) $ia
HOTII0 : uidn e i aae. aauala wedls e
T T
3873 iFaungumaR 2565 A TIEIF
19-20 26-21 23-22 2323 23-24 24-85 25-26
18:00-1500 0.85 6.82 .91 0.78 £.82 1.06 1.05 -
12:08-14:00 5.87 0.7t 1.08 0.28 1.01 1.32 078 -
14:00~15:00 879 .58 124 652 891 ©.95 .85 -
15:00-15:00 0.77 0.89 112 2.78 070 079 0.88 -
16:00-17:00 B.71 0.71 m91 0.74 0.63 1,02 083 -
17:00-18:06 .85 0.75 0.52 0.91 .71 115 0.75 -
18:50-18:00 678 658 0.77 1.18 8.77 0.94 041 -
18:00-20:00 a8.74 075 1.08 6.71 073 .74 0.58 -
S0000-21:60 070 0.77 050 0.78 1,82 0.97 0.83 -
21:00-22:00 .76 QED 6.7 876 11T 0.7 0.75 -
22:60-23:00 0.85 0.68 0.83 5.1 .81 2.91 ©.94 -
23:00-00:00 .74 0.81 0.85 %75 088 .50 046 -
BODO-01:00 n.81 B4 476 084 0.8% 0.71 .85 -
01:00-02:03 7.63 5.52 0.75 0.58 0.72 078 0,75 -
07:00-07:08 0.6 X EEE 0.55 0,50 085 070 -
03:00-04:00 | 8.63 .91 .76 .70 5.80 6.72 0.68 -
04:00-05:00 0.82 1.08 4.78 0.85 .02 £.78 0.75 -
05:00-08:08 0.8% 121 B 1 351 0.0 1.18 0.81 45,82 -
082050700 1.08 137 | 0Bo 1.26 1.31 1.09 0.85 -
G7:60-08:00 1.19 081 0.87 1.12 1.05 0.23 0.87 -
08:00-09:00 .88 078 0,78 0,95 095 1.08 .44 -
D9:00-10:60 0.81 0.72 0.75 472 0.82 1.01, 1.35 -
1300-1 106 6,75 0,75 .81 EEE o817 0.73 0.95 -
11:000-12:00 0,78 081 6.71 0.7 0.82 051 .73 -
Max 1 b fppeal 118 1.21 1.24 .20 1.31 1.22 1.35 Talfin 30.0 fppml
Average 24 by {poml a.B1 0.88 .84 G863 .87 0,89 .87 -
Analyzer oz Analyrer No. I CQ—BIE Brand Thermo ~
¥lodet I 4B Serial No, TL—E5345-3486
ﬁﬂ’!ﬂ%‘ﬁl’%:
AnnnTE = tmmdensranssaoedouelend et 16 (we. 2538) senmurriiusEs T st Adeady

uasEmnamawRaTIeR AL 5535 Gos AvumnaIgTER R luussnma lean

Faweneis = NDR

o Zae v put - an 4
pantanUiniimsrmne e e e T ey
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msrwsn e imdsansulelfsuaygnennuiindanedn
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;g? 7 davrnstuldy 34 maymalady unieasng tanwginy TpumER 10800
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Tassms Trerumreuasgiiion Sufiwsreia ;1925 WORTIAR 2565
Fialosams 78,1 Wy 2 Yengmansningd Tuflaanmeeiy  : 30 WGHAIRN 2565
Susfivw Senmrdint Senien@unn
fha fatiand 1wion demmd Sl asdy (Ussnalne) Siis ‘
Wasivia i wa e, revdat wedla Dife ’
Wind Speed Wafind e ieandsusie
Pereent of Wind Speed {%) _
Light Alr Light Breese Gentle Trecre Dinderate Dreeze Fresh Breeze
Wiad Divection 1-5 ton/hr £-11 Km/br 12-18 kb 20-28 lan/Ir 2638 kan/kr
N (3157110 2.381 - - - -
NME (117-340) 1.284 ; - - - -
NE  (34°-587) 1.786 - - - -
ENE (5877573 1.786 - - - -
E €79°-10%") 2,381 - - - _
ESE (102124} 4,167 0.535 - - -
SE (124°-146) 7.738 ' - e - -
QRE (1450""165“} 7.738 0,585 - - .
s (1881915 11,510 £.762 - - -
S5W (1e1-zi4) | 148581 26180 - - -
SW {214 -236") 2.281 - - : - -
WEW (2382587 4.167 = - - T
W (zs8"-2m1") 5.257 0.585 - - -
WNW (281304 - - - - =
HW  (zna’-a25) - - - - -
NNW (326 -349°F - - - - -
Tatal 57.263 32737 0,000 .0060 2,000
Caz,zz; (&1 .k.mﬂzr_) o000

. =
HBMIFRTITL @mm‘e’mamm\mmﬁaﬁmw TITHUWIUU

- , e e "
Ternema T mRrwadnilasiliduoyarenmidntlvaeds
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FIBIUHANSATITIO m’mﬁa ez

Tnsams r Tsanusanwaspicing i‘nﬁﬁznﬁa > 19-26 HowmMAY 2565
Faslasams 1 781 Wy 2 daupmawnyiunalnad Junsansiny ¢ 50 WOWAIRN 2565
Fruafinin Simauntnss Fwieanians
4 & w T R ) N T
Fpshodgnd T 1 e B0 agiile (thzod e} iia
HoTIHie DA s e eoudisth madis Hife
Enafuhdudars usanidaimie
— idaungumas 2565
19-20 20-21 21-22 23-25
W5 {im/br) WD WE {kin/hed WD WS {km/br} | W WS {om/hry WD
12:00-18:00 i1 SEw 113 SSW 7 g 5.2 S8
18:00-14:00 8.0 5w 3.7 - a8w T s 4.8 ESE
14:00-15:00 8.0 SEW 11:8 s 6.0 S5 rE E3E
15:00-15:00 5.0 35W o7 5 6.7 S3W 1 ESE
1600-17:00 | 8.0 SEW i1.3 ST 8.7 S5% _ 3.2 ESE
17:00-18:00 A 55w 57 SSW 8.0 ssw B2 ESE
TEO0-10:0% 85 S5W R 55w 5.6 SEW 45 WEW
19:00-20°00 8.4 3 5.7 S5 B4 SBW 8.4 W
FO00-21:00 5.4 SEW D 5 i3 TS5 PE: W
31:00-22:00 1.8 SSW 20 SEW 1.8 8 3.2 w
S900-33:00 1.3 s .4 SEW EX s 3z W
23:00-00:00 1.8 5 4.8 S5W 3.2 S5 3.2 W
000081200 16 s 4.8 EW 1.8 SEW 1.8 W
1050200 1.6 SE 3.2 W 1.6 S5 1.6 W
02:00-08:00 16 SE 2.2 g it SW 1.8 W
D300-04 00 EX] 3 3.2 W L.E WEW 3.2 WEW
04:00-05:00 52 8SE 5.2 5 1.8 W 1.8 Wae
652000800 3.2 5 2.8 SSW 3.2 SEW 1.8 W
O8:00-0T:00 3.2 558 4.8 S5W 3.2 55w 1.8 5w
BT00-08:00 1.8 5 4.8 5%} 1.6 2 3.2 3
GBIO0-0I00 46 55w 8.4 58w 1.8 SEE 3.2 i
69:00-106:00 R SSW T80 35w 3.2 SE 1.8 SE
10001100 a7 SSW G357 5w 5.2 el 16 5SS
11:006-12:00 8.7 SE5W 3.0 55w .2 5E 1.6 SE
anpaf
o 30.6 30.7 26.8 30.8
igan { T}
FITHEY
UTTHIME 785.71 755.80 75563 T55.86
win {mmiig} '
Amriast Hviaks Tl ey iduan Ftude

aamIEs I aiRyse na s R imsena Tauh by
sesmasroadnunahelesildfeygnennyitndheny
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Tersanys s Tsenuvsasssy ey Fufiamia¥a T 10-26 WOWMAN 2565
#ralasms : 78 vy 2 TeugammnTsunales? Suflasomman: ¢ 80 BRWMAN 3565
saRur dusnmnsdent Redeasdann
fa/Fagandh © o S Sl ealiiu (dasmalne) Siw
gETIEIm : i e 0. poutai we s hida
WBoauhidmiserfueeninmila
- laTngwa Iy 2555
23-24 24425 25-28
W8 (km/hr) WD W (km/Br) D W (m/he) _ WD
12001 8200 5.2 TNE a7 SSW 18 55W
13:00~14:00 1.6 FSE 8.7 SEW 6.4 S5%
14:00-15:00 1.8 NNE 11.3 SSW 6.4 55w
15:00-16:00 18 NE 1.3 SSW 5.4 35W
18:B0-17:00 1.8 . BSE 5.7 S8W 8.0 5
T 1T00-1E00 X WSW 9.7 ESW 8.4 SSW
15:050-19:00 3.2 W 84 3 64 S5W
18:00-20:00 4.8 W ' 4.8 35W 6.4 _ 85W
20:08-21:100 4.B W 4.8 S8W 4.8 ] IsW
21100-82:00 18 WEW 1% 3 48 SSW
22:00-2 3100 6.4 $5E 1.8 5 2.2 SSW
23:00-00:00 2.2 NE 1.8 8 1.8 55E
06000100 18 E 32 SSE .6 £
0300 §2:00 18 NE i€ SSE 18 N
02:00-03:00 1.6 S8 1.6 55E az N
GEGO-04:00 82 ENE 16 : SSE 1.6 N
04:00-05:00 1.6 BNE 2.2 _ SSE 3] N
05:00-08:00 15 E 1.6 SSE 16 E
DE:00-07:00 332 SE 1.8 S58 53 s
67:08-05:00 1.4 5E 1.5 S5E 3.2 5
08000950 1.6 SSE 2.2 5 3% 55w
095010100 1.6 3E 1.8 5 6.4 SEW
10:00-11:00 32 ENE 2.2 S5W 5.4 S5W
11:60-12:00 ' 6.4 ESE 4.8 SSW 8.0 55W
pnni 1
e 29.9 z1.0 295
AR § €
AEINGY
uIHAA 755.68 755.54 755.54
12T {mudlz) .
FawaI dhilud s Hreds fisluan

e Fer 3 W o 4 3
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€ S P.S. CONSULTING SERVICE CO.,, LTD.

"ﬁ" 'Iiaf.l'i‘i'\'i'l[ﬂﬁﬂ 24 PUUVHALHEY LUHIINTR VUFI?G’I'IFIT ﬂi\ﬂ'ﬂ'ﬂﬂ 10900

2 ) h
".,a 18 T Sai Fhahalyothin 24. Phahalyothin Rd.. Jompof, Chatuchaﬁ Bn[‘g}\O{ 10200
= Flim'lﬁ‘qa Tef ; (652) 939-4370-72, Fax : {£62) 513-4221 E-mail : sale@Spscon.com., Wiws.5p5C0n.0m

Ref. Ne. W164/01/22 Report No, 22017117

B-Pro-2155/2021

3'IEN’I‘1!NBﬂ’I‘iﬁLﬂ‘i’lﬁ‘ﬁﬂﬂ!ﬂTWﬁ? 15y

Tamams : Tlmnuwaanaspldien Junfusedy T B UNTIAN 2563

fsalasans : 78/1 wif 2 Hanaeenwnisualngd shuadium Fuifudhatha T B UATIAN 2565
dunptnalrnd FVINBINT 24180 Suiriasied T B-14 UATIAN 2565

%'a/ﬁ'ag‘ignﬂ"ﬁ : uSn dawd 1EaF agliiu (lsanalne) Sife FuRsonsaei : 17 uNTIAN 2565

Hfuimaed T wuuds

fiiudnadn : umnd lag (3-011-9-8032)

U3t waA.ee. AaudeR maTid i

.. o . UaWmhfisgnietsusutaanng .
wmniiwad A ) v - FATEIN
Hamanminfazainsing;

pH Electrometric Mathod {4500-H B.) 7.23 5.5-9.0
Color (ADMI Unit), ADMI Weighted- Ordinate 26.23 Tahifiv 800
at the ofignal pH Spectrophotometric Methed (2120 F.)
Color {ADMI Uwit), at pH 7.0 ADMI Weighted- Ordinate 95.96 Tsifu so0
Spectrophotometric Merhod (2120 F.)
Total Dissolved Solids {mg/L.) Total Dissolved Solids Dried at 180 °C 918 145 3,000
(2545 C.)
Total Suspended Solids (mg/L.) Total Suspended Solids Dried at 103-105 "C 30.0 Taifiu 200
(2540 D.)
BOD, (mg/L) 5 Dav BOD Test (5210 B.) & az Taiifiu 500
Membrane Flectrode Methed (4500-0 G.)
COD (mg/L) Closed Reflux, Tirimeiric Method {5220 C.) 83 Tafiu 750
Grease & Oil (mz/L) Liquid-Liquid, Pattition-Gravimetric Method <3 Tuvdiv 10
(5520 B.)
WA HLHE
Snuaziag: fumies exnaudniiae
AR = ssmamnsiageamaTsaiilsend o 7 76/2560 3pa ﬁ1ﬂuﬂmﬂi§1u%ltﬂ.uﬂ’l‘i‘i-ﬂ_l'lsl‘ti’?Lﬁﬂﬂﬁﬁ:ﬁ:ﬁﬂuﬂﬁﬁﬂﬁnﬁﬂﬁhnﬂmﬁ
Tudlmugenvnssu
Method =  Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edirion, 2017.
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funanatlzns fawlnasnianm 24180 Tuitipmad : 1-8 quMwUS 2565
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pH Elsctremetric Method (4500-H™ B.) 7.44 5.5-9.0
Color {ADMI Unit), ADMI Weighted—Ordinate 29.24 Taiiu 800
ar the original pH Spectrophotometric Method (2120 F.)
Color (ADMI Unit}, at pH 7.0 ADMI Weighted-Ordinate 28.26 Tadifu s00
Spectrophotometric Mcthod (2120 F.)
Total Dissolved Solids (mgsL) Total Dissolved Solids Dried at 180 °C 1,052 Taiviu 3,000
(2540 C)
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 °C 19.0 Taiiu 200
(2540 D.)
BOD, (me/sL) 5 Day BOD Test (5210 B.) & 50 Tahfiu 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Closed Reflux, Titrdmetric Methad (5220 C.) 105 Taiiu 750
Grease & Oil (mysL) Liquid-Liquid, Partition-Gravimetric Method <2 Tadiiu 10
(5520 B.)
Lead (meg/L) Digestion, Inductively Coupled Plasma Method 0.011 Tshifiu 0.2
(3030 F. & 9120 B.)
‘H}ﬂﬂﬁ‘iﬁqli
AnNuRizaI1ade: lawie exnsmdaminy
AT = dssmamsilengammnsinuvisUssmealng 7 76,2560 (Haq m‘uﬂaﬂﬂsgmﬁ'ﬂlﬂumﬁ:mﬂﬂjﬁLﬁﬂméwuumﬁmﬁ’ﬁLﬁﬂé’mﬂma
lufiangaamnssu
Method =  Based on Standard Methods for the Examination of Waler and Wastewater, APHA, AWWA, WEF. ER Edition, 2017.
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B-Pro-2155/2021
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Hassnatisvainisiiagm
Tota] Aluminam {mgsL) Digestion, Inductively Coupled Plasma Methad 1.73 -

{3030 F. & 3120 B.)

LESE T

ar & T =i = &

dnwzmade: Tamis sznaudnios

AINATTIL =
luflaugmeivn g

dremamsiiazgaamnsssudalszmalng 5 76,2560 B fvumnasgum flumsssnmh@aagruhdeindesuna

Method = Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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Ref. No. W115/03/22 Report No. 2203/186
B-Pro-215572021
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Tesems : lsruvasazgfilse Suifusmoes ;3 ihnew 2565

fmalasins 1 7871 wy 2 daugeaunssialns] SueRuw FunsuFing ;3 fluaw 2565
Funmnatlzng SavinanBans 24180 Suitias s T 3-10 Hupu 2565

Fo/Anggne 1 v fawnd Bud sglitde (Usanalng) Hite Jufsanswan ;15 Funaw 2565

FBLnusiagh T wundm

gefudaa : amad umndan (3-011-A-8008)

15 10d.W.10d. mautand wadid e
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p Electrometric Methed (4500-H' B.) 7.54 5.5-9.0
Color {ADMI Unir), ADMI Weighted-Ordinate 29.91 Tadifiu 600
at the original pH Spectrophotometric Method {2120 F.)
Colar (ADMI Unit), at pH 7.0 ADMI Weighted-Ordinate 28.09 Taitfin 800
Spectrophotometric Method {2120 F.)
Total Dissolved Solids {mg/L) Total Dissolved Solids Dried at 180 °C 1,002 Taftfiu 3,000
{2540 C.)
Total Suspended Solids (mg/1.) Total Suspended Solids Dried at 103-105 "C 20.3 Taitdiu 200
(2540 D.)
BOD; (mg/L) 5 Day BOD Test (5210 B.) & 38 Tedifiu 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Closed Reflux, Titrimetric Method (5220 C.) 115 lsi\fu 750
Grease & Oil (mp/L) Liquid-1iquid, Partition-Gravimetric Method 4 Tadifn 10
(5520 B.)
LERETE
anwewsatne: fumies aznoutinias
ANEIFIU = tsmamsilaugeamnssuudnlzndlng 71 76/2560 Goy fmumnasgen i lumssanmb@sagssunhioidedunns
Tufiavanaunssa
Method =  Based on Standard Methods for the Fxamination of Water and Wastewater, APHA, AWWA, WEF, 23° Edition, 2017.
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Ref. No. W037/04/22 Report No. 22047098
B-Pro-2155,2021
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pH Electrometric Method (4500-H' B.) 7.66 5.5-9.0
Color {ADMI Unit), ADMI Weighted- Ordinate 26.82 Talifiv 600
at the original pH Spectrophotomeiric Method (2120 F.)
Color (ADMI Unit), at pil 7.0 ADMI Weighted- Ordinate 25.24 Tddiiiu 600
Spectrophotometric Method (2120 F.)
Total Dissolved Solids (mg/L) Tota] Dissolved Solids Dried at 180 "C 916 Talifiu 3,000
(2540 C.) ]
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 "C 27.0 i Tl 200
(2540 D.)
BOD; (mg/1) 5 Dray BOD Test (5210 B.) & 29 aitfiv 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Closed Reflrx, Titrimetric Method {5220 C.) 127 Tlailfin 750
Grease & Oil {mg/L) Liquid-Liquid, Partition—Gravimetric Method <2 Tshfu 10
{5520 B.)
(ENLTVTE
anwuzeNat: ey sxnawdnisa
anesy = Uwmamsiaunarmassuniyandlne @ 762560 Bas fvuanasyumlulunssanmhidsesdssuuhinh@edunms
Tuflaugaamnssy
Method =

Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Ldition, 2017.
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Ref. No. W249,05/22 Report No. 22057151
B-Pro-2155/2021
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#a/Nsdgna ¢ 1A fand B agfdn (sznalne) 9 TUNDDNTIENTY : 18 NOHMAN 2565
Jafudata U pN
oo ar v = Cd o
iUt D Mg gae
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pH Electrometiic Methud (4500-IF" B.) 7.44 5.5-9.0
Color (ADMI Unit), ADMI Weighted-Ordinate _ 23.66 Taifiu 800
at the original pH Spectrophotometric Method {2120 F.)
Color (ADMI Unit), at pH 7.0 ADMI Weighted-Qrdinate 25.23 Tahvfiu 600
Spectrophotometzic Methed {2120 F.)
Tetal Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 “C 1546 TsiiAu a,000
(2540 C.)
Total Suspended Solids {mg/L) Total Suspended Solids Dried at 103-105 °C 8.7 Taivfiu 200
(2540 D.)
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 29 Tafiiu 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Closed Reflux, Titrimetric Method (5220 €.) 95 Taiifiu 750
Groase & 0il {mg/L) Liquid-Liguid, Partition-Gravimetric Method <2 Taftiiu 10
(5520 B.)
Lead (mg/L) Digestiou, Inductively Coupled Plasma Method 0.011 Tdifiu 0.2
(3030 F. & 3120 B.)
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Methoed =  Based on Standard Methods for the Examimation of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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Ref. No. W249 /05,22 Report Ne. 220571511
B-Pro-2155/2021
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Tasams ¢ lsumasuazgiiview Fuifusng I 6 WHRMAY 2565
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Total Aluminum (mg/L) Digestion, Inductively Coupled Plasma Method 0.102 -
(3030 F. & 3120 B.)
LEREULE
ansazelathe: widedla aznaudnios
Fana g = Ussmdmafiaugeamassuisanalng # 76/2560 384 ﬁmuwmmﬁmﬁ"‘;‘ltﬂumﬁ‘smaﬁﬁLﬁaaﬁj-szuuﬁﬁmiv"nﬁﬂﬁquﬂﬁm
luilaunesunysu
Methed =  DBased on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA,, WEF, 23" Edition, 2017.
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Ref, No. W560/06/22 Report No. 2206/418
B-Pro-2155,2021
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Tazems ¢ Tnvnuvanvesgidisy Fuifushazh 13 diqunan 2565
findlasams 1 7871 wy 2 llananEvnssanalnsd suafiyw Fuitfushndn 13 figpney 2585
Fnawnatlens FulenuBann 24180 Fuiiaszd 13-20 ey 2565
ﬁa/ﬁagignﬁﬁ 1 Ut dlewnd BT agiity (Usnmelng) Siifa Fuilmanmeanu 22 TN 2565
Sfuipe T wuudng
Hifiudag 1 ugum Tag) (3-011-9-8032)
131 9a.71.104. nautaid wedls Tife
- e . ﬂaﬁnﬁ?ﬁ”ﬁgmﬁﬁ ufauTELNEAang )
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pH Electrometric Method (4500-1'B.) 7.41 5.5-9.0
Color (ADMI Unit), ADMI Weighted-Ordinate 22.63 Taifu 600
at the original pH Spectrophotometric Method (2120 F.)
Color (ADMI Unit), at pH 7.0 ADMI Weighted-Ordinate 20.48 Taiiu e00
Spectrophotometric Method (2120 F.)
Total Dissolved Solids (mp/L) Total Dissobved Solids Dried at 180 "C 1,540 ECELT 3,000
(2540 C.)
Total Suspended Solids {mg/L) Total Suspended Solids Dried at 103-105 °C 2.3 Taitfiu 200
(2540 D.)
BOD; (mg/L) 5 Day BOD Test (5210 B.} & 19 Tahiiiu 500
Membrane Electrode Method (4500-0 G.)
COD (mg/L) Closed Reflux, Titrimetric Method {5220 C.) 76 Taitfiu 750
Grease & Oil (mgs1.) Liquid-Liquid, Partition~Gravimetric Method <2 Tahiiu 10
(5520 B.}
RS ETLE
dnwuziiedn: 19 asnoudmian
AnnasyIy = Ussmansiiavgasvnisuuiilsemdlng 7 7672560 (3aq fvumsnasguhlilumasanadideasgmannhiadidedmna
Tufimsgasmnssy
Method =  Based on Standard Metheds for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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pH Electrometric Method (4500-H' B.) 7.10 5.5-9.0
Cotor (ADMI Unit), ADMI Weighted-Ordinate 11.78 Taiviu 300
ar the original pH Spectrophotometric Method (2120 F.)
Color (ADMI Unit), at pH 7.0 ADMI Weighted—Ordinate 11.08 TaivAuy 300
Spectrophotometric Method (2120 F.)
Total Dissotved Solids {me/L) Total Dissolved Sclids Dried at 180 "C 624 Tafifiu 3,000
(2540 C.)
Total Suspended Solids (mg/L) Total Suspended Solids Dried ar 103-105 "C 2.0 Tadtfiu 50
(2540 D.)
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 3 Taifiu 20
Membrane Electrode Method (4500-0 G.)
Grease & 0il (mg/L) Liguid-Liquid, Partition-Gravimetric Method <2 Tadtfiu 5
{5520 B.)
ﬂs-l'lill'ﬂﬁl:
Snuaiada: Tovies asnsudndos
Arrasgu = lssmansEmiHaadHEnTIN idm ﬁwuﬂmm‘iimmuqumﬁzmﬂfwﬁqmﬂi'mw W.¢l. 2560
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Method Based on Standard Methods for the Examination of Water and Wastewatsr, APHA, AWWA, WEF, 23" Edition, 2017.
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1AMV 2565

lasams Txoumaesnprgiiiiay
Aaalasms 7871 vy 2 Uaugemvnssualnyd suatinwn uiFuhode 1 uMyiig 2563
FuAoUTeid FIMIeRBTUNIT 24180 ey 1-8 NUAALE 2565
#a/fiedanén USEn dawad Bud apiidy (Ussnelne) S Fufivansrzan 10 AumMYLE 2555
F3Avenaha ANIEY
gihushiagi Wty Fniae (1-011-2-9351)
1 a9 a8, aautase wadda hin
o . e . ﬁaﬁﬂﬁnduqmﬁmnﬁamuﬂaﬁﬂﬁvnﬁu . .
winiwad AT AaNe g
flausslngaanuUanlaTans -
pH Electrometric Method {4500-H B.) 7.52 5.5-9.0
Color {ADMI Unit), ADMI Weighted- Ordinats 11.30 Tahvfiu 300
at the original pH Spectrophotometric Method (2120 F.}
Color (ADMI Unit), at pH 7.0 ADMI Weighted—Ordinate 11.71 Liifin 300
Spectrophotometric Method (2120 F.)
Total Dissolved Solids {mg/L) Total Dissolved Solids Dried ar 180 °C 12 Taisfiu 3,000
{2540 C.)
Total Suspended Sclids {mg/L) Tou! Suspended Solids Dried at 102-103°C 18.1 Taidiu 50
{2340 D.}
BOD, (mg/L) 5 Day BOD Test (5210 B.) & 9 T 20
Membrane Elecirode Mathod (4500-0 G.)
Grease & Oil (mg/sL} Liquid-Liquid, Partition-Gravimetric Method <2 TaiAu 5
(5520 B.)
0.016 Taifu o2

Lead {mg/L)

Digestion, [ndoctively Coupled Plasma Method

(3030 F. & 3120 B.)
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Based on Standard Metheds for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Ediion, 2017.
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. N . vaomdugaievdadudadng . .
WIHwmas 8T . AR 3 T B
fauszmapanuenlasaniy
Total Aluminum (mg/L) Digestion, Inductively Coupled Plasma Method 0.273 -
(3030 F. & 3120 B.)

RAHLHE!
ar ar ' =l = LY
anwnzaade lamiar azneudniag
Aanmagnt = UssmAnsInINaadmuness 58 frmnaTnuaIuarmITsngiienn Lty we. 2560
Anesu® = Ussmanssmsuniuansssnunfusziuoadan Gas Sivusinasnuaueum b imnlmugasmasiu daugeaknim
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Method

Based on Standard Mathods for the Examination of Water and Wastewater, APHA, AWWa, WEF, 23" Ediion, 2017.
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F7847Y mamﬁmﬂsﬁqmmwmdu

Tasans : lanunasuasafdiey Suidudhachs : 3 dueu 2565

Foalasanis : 7871wy 2 Baunamunssunaln sy dhuadiam FuitFudog 1 3 dwAu 2665
ol SaienuiunT 24180 Fuitiwamed T 3-10 faw 2565

%’a/ﬁagignﬁ’ﬁ : udn femd Bud aglin (Usamalng) $iie Fufasameans 1 15 fiwey 2565

FRhudeen : wuude

difiughada :  aead wndod (3-011-A-B008)

W3t . H.ed. eoudaie wadld e

e s e, . dawninsugainandadhindadminiu ; -
wWiniiwad FFienen . Aranaagit
flausstngaanuanlayinys

pH Electrometric Method (4500-H" B.) 7.72 5.5-9.0
Color (ADMI Unit), ADMI Weighted—Ordinate 11.82 Taiifiu 300
at the original pH Spectrophotometric Method (2120 F.)
Color (ADMI Unit), at pH 7.0 ADMI WeightedOrdinate 11.99 Tadifiu 800
Spectrophotometric Method {2120 E)
Total Dissatved Solids (mp/L}) Tatal Dissolved Solids Dried at 180 °C 940 Tadifiu 3,000
(2540 C.)
Total Suspended Solids (mg/L) Taotal Suspended Solids Dried at 103-105 "C 8.4 Takiiiu 50
(2540 D.)
BOD; (mg/L) 5 Day BOD Test (5210 B.) & 2 Taithu 20
Membrane Electrode Method (4500-0 G.)
Grease & Ol (mg/L) Liquid-Liquid, Partition-Gravimetric Method <2 Taivfiu 5
(5520 B.)
‘HEJ']EII:H?{I]:
dnumMzaeeEN: lawdas azraudnioy
Anesgutl! = USEmFnsENTRENT IRy Ea9 ﬁmuﬂmm;ﬁ_mmuqum'ﬁsumﬁ’ﬁ";'w1ﬂ‘[iwu W.el. 2560
AUt = dsmensnyInTumnsesmdneriunagen Hay ﬂ"muﬂmm‘sgmmuqumﬁmnﬂﬁwﬁqﬁnﬂ'[‘mmqmmwﬂﬁu finugaEmnsT

wazamiTEAAUATSYRENUATIN WA, 2559
Method =  Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Editicn, 2017.
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THNUMAMTIATIEEAMNWINE Y

Tasans ¢ Teuvaanssgiiiiem FuiliFushasin T2 ey 2565

fsslasams 1 781 Wi 2 nugadwnesueislosy suafiawn Fuitsueheda D4 WWBY 2565
anaUtsin Fninasfionn 24180 Fuiiasied D 4-11 WP 2565

o /agnem ¢ U3t fiesd BuE agildn (Usmwelng) Siia fufisenmenu  : 11 oy 2565

Faihudhadiie TN

gt ushazhy : fiad fhaiu (-011-2-8030)

1UFEN LaE. W.aE. Aaudtan wndid aide

vadinihelugariamasenndadniy

wIninad AdTaren dsnasg - =
fiaussngaanuanlATInys -
pH Electrometric Method (4500-H" B.) 7.94 5.5-9.0
Color (ADMI Unit}, ADMI Weighted-Ordinate 11.09 Tahflu 200
at the original pli Spectrophetometric Method (2120 F.)
Calor (ADMI Unit), at pH 7.0 ADMI Weighted Ordinate 13.02 Taisfu 300
Spectrophetometric Method (2120 E.) 7
Total Dissolved Solids (mg/L} Totat Dissolved Solids Dried at 180 "C 988 Tsisiiu 8,000
(2540 C.)
Total Suspended Solids (mmg/L) Total Suspended Sofids Dried at 108-105 "C 5.6 Taitfiu 50
(2540 D.)
BOD; (mg/L) 5 Day BOD Test (5210 B.) & ’ <2 TalcAiu 20
Membrane Electrode Method (4500-0 G.)
Grease & Oil (mg/L) Lignid-Liquid, Partition—Gravimetric Method <2 Titfiu 5
(5520 B.)
HWH EI'L‘HF'II:
antuzdne e mdals axnaw@nipe
Mmesym™ = dsnensmragesuns Goe Mrusnesumuaansnshian s w.a. 2560
My = dsEndnsmmam e sTsmausriwaden Gae fuunnesguaiugunsranahinn e uaesmngsy daugammne

&Lﬁﬁtﬂﬁﬂizﬂﬂﬂﬂ'}‘iqﬂmﬁﬂiiﬂ W.F. 2559
Methaod

0}

Based on Standand Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23™ Edition, 2017.
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Report MNo. 2205/151
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HNaULlzn WWinnzdun 24180 AT D 6-13 WWMIAN 2565
- I ar P - = = o oo
#a/naggndn 1 UStv daed BuE agiidy (deamelne) $idg JufimBnTisay © 18 WOWAIAY 2565
FiRudane ST Vet
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pH Electrometric Method (4500-H' B.) 7.68 5.5-9.0

Color (ADMT Unir), ADMI Weighted-Ordinate 8.03 Todifiu 300

at the original pH Spectrophotometric Method (2120 F.)

Cotor (ADMI Unit), at pH 7.0 ADMI Weighted—-Ordinate 7.68 Tadifiu 300

Spectrophotometric Method (2120 F.)

Total Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 "C 858 Tau 3,000
(2540 C.)

Tota] Suspended Solids (mp/L) Total Suspended Solids Dried at 103-105 “C 3.4 Taiiiu 50
(2540 D.)

BOD, (mg/L) 5 Day BOD Test (5210 B.) & 2 i 20

Membrane Electrode Method (4500-0 G.)

Grease & Oil (mg/L) Liguid-Liquid, Partilion-Gravimetric Method <32 Taitiiu 5
(5520 B.)

Lead (mg/L) Digestion, Inductively Conpled Plasma Method 0.023 Taitfiu 0.2

(3030 F. & 3120 B.)
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UuazIEAllSEEAUMIAANYNTIN W.A. 2559

Method =  Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23 Edition, 2017.
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snanalzng dewlienufan 24180 Fuitivase T 6-13 WgHMAN 2565
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AFifiusarha NTLEE
giiudiadi : o mefing] g3l

o
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flavazugaanuanlasans

Total Aluminum (mg/L) Digestion, Inductively Coupled Plasma Method 0.157 -

(8080 F. & 3120 B.)
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Method =  Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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lasamg ¢ Tsuvsausgiivie Juiifusiod 13 digunesy 2665
Aalagans 1 7871 vy 2 eagmenunsianales] duadivvn TunTushasa 13 Aqu1EY 2565
dnausng foriaazdans 24180 Sui e 13-20 figuneu 2565
fia etignen 1 i damd B agihln (Usandlee) 41ie FufaanTimms 22 figuisu 2565
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VA A TLad. peudaRe wedd dia
R " ravindshigaanduimaiadathsi
WITHLPBT EERIG A ? Anasguh &
Aauszinsaanuanlasees -
pH Electrometric Methed (4500-H*B.) 7.68 5.5-9.0
Color (ADMI Unit), ADMI Weighted—Ordinate 5.83 Tshifiu 300
at the original pH Spectrophotometric Method (2120 F.)
Color (ADMI Unit), at pH 7.0 ADMI Weighted-Ordinate 4.2 ladsfiu 200
Spectrophotometric Methed (2120 F.)
Total Dissolved Solids {mg/L) Total Dissolved Solids Dried ar 180 *C 616 Taitiiu 3,000
{2540 C.)
Tota] Suspended Solids (mg/1.) Total Suspended Solids Dried at 103-105 °C 6.9 sl 50
(2540 D.)
BOD; (mg/L) 5 Day BOD Test {5210 B.) & 2 laifiu 20
Membrane Electrode Method (4500-0 G.)
Grease & Oil (mg/L) Liquid-Liquid, Partition—Gravimetric Method <2 Taifu 5
(5520 B.)
LU
Anvnienaei: wiasld szpaudmipe
dunaspu® = desmiAnsevsiegedvngy a ﬁﬂ‘r‘mﬂsﬂﬂ‘a‘jﬁjuﬂ?UQNﬂ']‘S‘iE‘U"IHiiﬂ‘ﬁ»ﬂﬂﬂfi\i\ﬂu .6, 2560
fanesu® = dssmidnsenyndnmnassmauasiunnsay (o9 f'imuﬂmmmuﬂ'mr-lumﬁzmmﬁ'ﬁ'ﬁmﬂ'ﬂﬁmqmmwnﬁu IRNYATIUOTTY
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Method

Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23™ Edition, 2017.
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Ref. No. W038,/04/22 Report No, 2204/098
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pH Electrometric Method (4500-H'B.) 7.78 5.5-9.0
Color (ADMI Tnit), ADMI Weighted-Ordinate 5.11 TaAu 600
at the original pH Spectrophotometric Method (2120 F.) .
Color (ADMI Unit), at pH 7.0 ADMI Weighted-Ocdinate 6.10 TatAu 800

Spectrophotomstric Method {2120 F.)

Temperature (*C) Iaboratory and Field Methods (2550 B.) 44.0 Tsiifiu 45

Total Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 "C 88 laivfiu 3,000
{2540 C)

Total Suspended Solids (ing/L) Total Suspended Solids Dried at 103-105 °C <2.0 ladifiu 200
(2540 D.)

BOD; (mg/L) § Day BOD Test (5210 B.)} & <9 Tsidfiu 500

Membrane Electrode Method (4500-0 G.)

Grezse & Oil (mg/L) Liquid-Liguid, Partition-Gravimetric Methed <2 Taivfu 10
(5520 B.)

Lead {(mg/L) Digestion, Inductively Coupted Plasma Method 0.018 TaitAu ¢.2

(8030 F. & 3120 B.)
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Method = Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23 Edition, 2017,
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Total Aluminum (mg/1.) Digestion, Inductively Coupled Plasma Method 0.589 -
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Methed =  Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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TFotal Dust (mg/m™) Filter Gravimstric Mesthod <0.23 <0.23 <0.23 15"
(NIOSH 0500)

Respirable Dust (mg/m”) Cyclone — Filter Gravimetric Method <0.08 <0.08 <0.08 5%
(NIOSH 0600)

Hydrogen Fluoride {ppm} Sorbent Tube JTon Chromatographic Method 0.54 0.55 0.55 3t
{NIOSH 7908)

Hydrogen Chloride (ppm) Sorbent Tube fon Chromatographic Method <0.01 0.19 0.14 5%

(OSHA ID-1745G)
Aluminum (mg/m®) Filter ICP Method (NIOSH 7303) 0.0063 0.0081, 0.0213 15™
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L,, 1 hr [dB(A)]
09:00-10:00 86.3
10:00-11:00 90.1 -
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12:00-13:00 89.5 -
13:00~14:00 84.5 -
14:00-15:00 80.8 _
15:00~16:00 92.6 -
16:00-17:00 93.7 _
L,, 8 he [dB(A)] 89.9 Tafiiu 90.0
L e [OB(AN 109.3 Tlaitfiu 140.0
Sound Level Meter Data
Calibraie Sheet No.: Noise B_177_2/22 I 01 Aprl 2022
Equipment Brand Model Serial No. Standard
- Sound Level Meter {No.R41) ACO 6236 00122053 EC 61672 -
Actval Reading [dB]
Before Adjustment After Adjustment
94.0 94.0
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Actual Reading [dB]
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Sound { NRR,, | Protected
TWA
ZoDose Level JaB(AY] [dB{A)]
[AB{A)]
LI
1 | Production | wilpsmsh | aanande wnailans 02/04/65 |09:06 U.-17:06 U | §46.40 92.4 9z.4% | 17.3 82.1
wvaaN M
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AHATTIH - Taiiu 85.0 - - | livusso
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose B_171/22 01 April 2022
.o ) Actual Reading {dB
Ny Equipment Brand Model Serial No. Standard ctual Reading {dB}
) Before Adjustment After Adjustment
1 | Noisz Dosimeter (NoJ320) SVANTEK SV-1041S 106131 IEC 61252 113.5 113.6
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1 | Production Wit HeaN C aeflswa winnlbszu 02704765 |0%:17 1.-17:17 . 95.90 84.8
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ANNATTIY - Taidu 85.0
Sound Level Meter Data
Calibrate Sheet No.: Noise Dose B_171/22 01 Apnl 2022
- Actal Reading [dB]
Eali] Equipment Brand Model Serial No. Standard
Before Adjusiment | After Adjusiment
1 Noise Dosimeter (No.B18) SVANTEK SV-104I8 106120 IEC 61252 113.56 113.6
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Heat Stress WBGT Meter Data

Calibrate Sheet No.: Q21031526 06 April 2021
) Equipment Brand Model Serial No. Standard B
Heat Stress WBGT Meter (No.B34) am QUESTemp 46 TSI060005 ISO 7243
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LNEINUANUIDUY LERFINS uaziden w.el. 2559
Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB =  Dry Bulb Tcmperaturé (°cy

GT = Globe Temperature (°C)

NWB = MNatural Wet Bulb Temperature (°C)
WBGT =  Wet Bulb Globe Temperature (OC)
FBnsngaia = nsthzdlen nszhsuwda wudnlnau

o oA . PR |
Heat Stress WBGT Meter (No.B34) thmruFudsunaulfnudiauf 05 Juuay 2022
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Heat Suess WBGT Meter Data
Calibrate Sheet No.: Q21102932 27 October 2021
Equipment Branid Model Serial No. Standard
Hen: Stress WBGT Meter (No.B17) 3M QUESTemp 34 TEF056029 180 7243
WM
) 2 o = g e
donpern™ = Ummanssragamunsy el natnsduasasenalaeailumalssaaufiamslanuiaiy
A aana Ui nu WA, 2546
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Indoor With No Sola)

DB
GT
NWB
WBGT

JEmnsRln

Iy o 3
WNEINUANNIAN ULFEIN uazidn w.e. 2559

rLoad : WBGT = 0.7 NWB + 0.3 GT

Dry Bulb Temperature (°c)

Globe Temperature {°C)

Natural Wet Bulb Temperature o
Wet Bulb Globe Temperature (°C)
prznhzitlan assithzuia uodnlnay

- e : 5 -
Heat Stress WBGT Meter (No.B17) nmsdiuifeunaulfnudeaiui 05 Jamary 2022
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Heai Stress WBGT Meter Data
Calibrate Sheet No.: Q21102931 27 Ociober 2021
) Equipment Brand Model Serial No. Standard )
Heur Stress WBGT Meter (No.B11) 3M QUESTemp_ 34 TELOB0034 150 7243
‘ﬁN'IEIL'Hﬁl:
fanasgu’ = dsmAnsEnTNEREIMATIY &pa ‘mmm‘sqi’uﬂ-imfm;uﬂaasﬂﬁ'ﬂ”lumsﬂ‘sznauﬁamﬂsaﬂmﬁ[mﬁu
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fanasan™ = RONTENTNLTOU Srumnasyulumauivns Sams weedidunsduaninaeadiy mfeus wasmunadaslunsia

2 ar 2 v
efuanuday uasde wazdem w.a. 2559

Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB

GT
NWB
WBGT

M TINIa

Dzy Bulb Temperature "o

Globe Temperature o

Natural Wet Bulb Tenperatuze (OC)
Wet Bulb Globe Tempesature (°C)
assthadan asethzuds wufalnay

. v oa o ey oo o
Heat Stress WBGT Meter (No.B11) fmstSuirufavlFniiaiui 05 January 2022
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Heat Stress WBGT Meter Data
Calibrare Sheet No.: Q21001837 12 January 2021
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Heat Stress WBGT Meter (No.B28) M QUESTemp 32 TPHO50041 150 7243
UINYINTR
guanasg’ = UsEmansnsgasmoTI [ mmmiﬁ’uﬂﬁmmwﬂaamﬁ'ﬂun‘uiﬂizﬂaﬁﬁﬁmwﬂﬂmuLﬁmﬁ'v
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Wenfuemardau wasad i wazdeq w2559
Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB =  Dry Bulb Temperature (o)

GT = Globe Temperature (°C)

NWB =  Natural Wet Bulb Temperamire (°Cy
WBGT = Wet Buib Globe Temperatuse (°cH
ad o = £ =
3En1amIa = pezahedlen nssubsuds wudnineu

. w o ome e
Heat Stress WBGT Meter (No.B26) ynmalsy WeudaulFnwliaiuh 05 January 2022
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Heat Stress WBGT Meter Data
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Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB =
GT =
NWE =
WBGT =

Jamsavata =

Dry Bulb Temperature °o)

Globe Temperature °c)

Natural Wet Bulb Temperature (°C)

Wet Bulb Globe Temperature °o
natihadlen nszahzwi wuinlneu

2 @ e a 3 A e B
Heat Stress WBGT Meter (No.B37) nasUSufsudeuldnudiaiun 01 Apdl 2022
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Indoor With No Sclar Load : WBGT = 0.7 NWB + 0.3 GT

DB = Diy Bulb Temperamre (°C)

GT = Globe Temperature {°C)

NWB = Natural Wet Bufb Temperature (°C)
WBGT = Woet Bulb Globe Temperature o
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o ar . . 57 o e d B
Heat Stress WBGT Meter (No.RO4) Fmsdsuiisunauldnudiaiuh o1 April 2022
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Heat Stress WBGT Meter Data
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Indocr With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB

GT
NWB
WBGT

FEasanma

Dry Bulb Temperature o

Globe Temperature (OC)

Natural Wet Bulb Temperature (OC)
Wet. Buib Globe Temperature °o
navitheden nssithzuds wudnlnau
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Indoor With No Solar Load : WBGT = 0.7 NWB + 0.3 GT

DB =
GT =
NWB =
WBGT

0

FAmseTade =

Dry Bulb Temperature (DC)

Globe Temperature °c)

Natural Wet Bolb Temmperature (DC)
Wet Bulb Globe Temperature (°C)
nszthedlan nrahzuds wodninay

Heat Stress WBGT Meter (No.J336) vhmm5uifieuseul#nuidioiuil 01 aprl 2022
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1. aumwaImanldas

Total Suspended Particulate

Console No. BO1, BO5
Pitot Tube No. B04, B11

Digital Balance

Oxides of Nitrogen (NO,)

Vacuum Gauge

Spectrophotometer

Carbon Monoxide

Personal Pump SKC No. B09, B31
Rotameteer No. H-B06, BO8

CO Analyzer No. BO2

Aluminium

Console No. BO1, BO5
Pitot Tube No. B04, B11

ICP

Hydrogen Fluoride (HF)

Personal Pump SKC No. B21, B26
Rotameteer No. H-B08

Ion Chromatography

Hydrogen Chloride (HCI)

Personal Pump SKC No. B21, B26
Rotameteer No. H-B08

Ion Chromatography

VOCs

Personal Pump SKC No. B21
Rotameteer No. L-B06

GC/MS

2. Qmmwa1n1ﬁ°luussmn1ﬁ

Total Suspended Particulate

High Volume Air Sampler
Rec No. B14, Blow No. B14

Digital Balance

PM

10

High Volume PM, ; Air Sampler
Rec No. B22, Blow No. B22

Digital Balance

Nitrogen Dioxide

NO, Analyzer No. BO5

NO, Analyzer No. BO5

Carbon Monoxide

CO Analyzer No. B12

CO Analyzer No. B12

Aluminium High Volume Air Sampler ICP
Rec No. B12, Blow No. B12
3. sraudsardnaunilseny
L,1hr, L 24hr, L, L ussL, Acoustic Calibrator -
Sound Level Meter No. ACO-B11, B17, B19,
B21, B35, B38, B40, B42
4. Qﬂ!ﬂ"lW‘li"’l
pH - pH Meter

Total Dissolved Solids

Digital Balance

Total Suspended Solids

Digital Balance

BOD, - BOD Analyzer
Grease & Oil - Digital Balance
Lead - ICP
Aluminum - ICp

RP/N028/22/JAN-JUN/CAL.DOCX
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5. Qmmwmmﬂ"luamuﬂsznaums

Total Dust

Personal Pump SKC No. B73, B81, B84, B90
Rotameteer No. H-B06

Digital Balance

Respirable Dust

Personal Pump SKC No. B80, B83, B92
Rotameteer No. H-B06

Digital Balance

Aluminium

Personal Pump SKC No. B68, B73, B81, B85
Rotameteer No. H-B06

ICP

Hydrogen Fluoride

Personal Pump SKC No. B63, B90
Rotameteer No. L-B06

Ion Chromatography

Hydrogen Chloride

Personal Pump SKC No. B63, B90
Rotameteer No. L-B06

Ton Chromatography

6. szautdealugoudsenauns
Leq 1 hr, Leq 8 hr a2 Noise Dose

Acoustic Calibrator

Sound Level Meter ACO No. R40, R40
NL 21 No. BO1

CR No. B10

NMD No. B16, B20

7. szauanyiaulugaudsenaums
WBGT

Heat Stress WBGT Meter No. B11, B17, B26,
B34, B35, B36, B37, R04

8. naulugaudsenaums

Ammonia

Personal Pump SKC No. B84
Rotameteer No. H-B06

Spectrophotometer

RP/N028/22/JAN-JUN/CAL.DOCX
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Console Calibration Report

Calibration Method Critical Orifices

Calibration Data

Console Data Calibration Data
No. Serial No. Date y AH@ (mmHzO)
BO1 1563 0270372022 0.998 50.11
BO2 8002514 0270372022 0.996 49.25
BO3 1503016 0370372022 0.998 50.20
BO4 00006659 0370372022 1.005 49.64
BO5 00007428 0370372022 1.002 49.80
RO1 1561 02/03/2022 1.003 50.18
RO2 8002513 0370372022 0.999 49.38
RO3 1570 04/03/2022 1.003 49.14
RO4 8002519 04/03/2022 0.999 49.52
RO5 1503015 0170372022 1.007 50.08

Remark :  Accept Value of y (test) is 0.97 <y <1.03

Accept Value of AH@ (test) is 46.7 + 6.4 (mmHZO)

Calibr
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Pitot Tube Calibration Report

Calibration Method Standard Pitot Tube

Calibration Data

Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)
No. Type of Pitot Date
Pitot Side A Side B

B03 S 0.99 01/02/2022 0.83 0.84
B04 S 0.99 02/02/2022 0.84 0.84
BO5 S 0.99 01/02/2022 0.84 0.84
BO7 S 0.99 01/02/2022 0.84 0.84
B08 S 0.99 01/02/2022 0.84 0.85
B09 S 0.99 02/02/2022 0.84 0.84
Bl11 S 0.99 02/02/2022 0.83 0.84
B16 S 0.99 02/02/2022 0.83 0.84
B138 S 0.99 03/02/2022 0.84 0.84
B19 S 0.99 03/02/2022 0.85 0.84
B21 S 0.99 02/02/2022 0.84 0.84
B24 S 0.99 04/02/2022 0.85 0.84
B27 S 0.99 04/02/2022 0.84 0.84
B30 S 0.99 04/02/2022 0.84 0.84
B31 S 0.99 02/02/2022 0.83 0.84
B33 S 0.99 02/02/2022 0.84 0.84
B35 S 0.99 03/02/2022 0.84 0.84

Remark : Accept value of Cp (test) is 0.84 +0.01

Calibrat
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Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f 6 P
Customer Support .
. K. Anon Certificate Number: Uv2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date
09370504 B March 2013
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative
of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting
the PM. Always check with the customer before making any changes that may affect the customer’s analysis should be

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

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

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

Lambda UV Preventive Maintenance (PM) -




Component List

Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA
Parts Lists
Parts Included with the PM
Part Number (if i . . Expiration Date
applicable) Description Quantity Serial Number (MMYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KCl cell 1 31030
H20 1 71497

Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards

Gray Glass G1 1 2926

B050 7805 Gray Glass G2 1 3501
Jan-22

Gray Glass G3 1 2552

Holmium Glass 1 1085

Lambda UV Preventive Maintenance (PM)




Additional Tools Required for PM

Part Number (if
applicable)

Description

Quantity

Serial #

Remark

Additional Reagents and Standards Required for PM

Part Number (if
applicable)

Description

Quantity

Batch/Lot #

Expiration Date
(MM/YY)




Procedure Checklist

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

1. General:

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

<

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

y

Perform general inspection of system for cleanliness.

[

2. Optical checks:

<

vI Lamp Alignment/Energy

[l Sample Compartment Windows/Monochromator

L] Mirror and Grating Alignment

<

<

Cell Holder Alignment

3. Mechanical:
[“] Physical inspection — Please write any comments in the additional comments section.
(4] Grating Drive Mechanism.
Lamp Change Mechanism.
[ I Slit Drive Manual Servo.

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.
D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.16 +0.1




1

‘1 Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 +0.5
360.8 nm 360.9 360.93 -0.03 +0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5
[4] Scattered Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

Baseline Flatness.

Corrected Baseline

Specification

0.000163

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.0000240

+0.00008 A

Page 5




1

vl Photometric Accuracy.

Filter 1 ID # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 2 ID # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 31D # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A

Page 6




5. Accessory (where applicable):

[ 1 Integrating Sphere

[ 1 Reflecting Attachment
] Cell Changer

[ ] Sipper

[ ] Auto Sampler

6. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

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

(4] Update Logbook.

I [ &

<



Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV
have been completed.

This Lambda UV Passes Fails [the preventive maintenance.

Review of Preventive Maintenance:

Authorized Per Date:
25-Jan-2022
Anon (DD-MM-YYYY)
Authorized Cu Date:
25-Jan-2022
(DD-MM-YYYY)
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

January 12, 2022

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 12, 2022
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021
User Name: K.Phenpha Viphasthawat Visit Number: 20f2
Phone: 083-9269252 PerkinEImer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

January 30, 2022

June 30, 2022

August 30, 2022

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

SERIAL NUMBER

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

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.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

077C8011701 DATE TESTED January 12, 2022

XA

HHBHEHE
~ ~ ~

~

~

2][8][2]
~

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-01513756/2022

SERIAL NUMBER : 077C8011701

DATE TESTED : January 12, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni 231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial TI 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER 077C8011701 DATE TESTED January 12, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.
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GC Clarus 600/680 Preventive Maintenance (PM)

Company Name:

Address
(Instrument Location):

S.P.S. Consulting Service Co.,Ltd

7 Soi Phaholyothin24 Phaholyothin Road, Jompol, Chatuchak,
Bangkok, 10900.

Serial Number: 680514042502 Service Tag: N6BAPSSFXMP
C(:il;zt;[;“g;:lg;?e Ms.Sujinda PM number: 10of 2
Servif\;i’;?i"eer Pramote Chaisorn sem‘r’:b(z:f'er WO-01624977
Dat%ﬁﬂﬁiﬂ%’)“ed’ 04-Mar-2022 TDZ::’?E%?:: 04-Sep-2022
Part Number Release Publication Date
TH09370070 C August 2016

Scope

The purpose of this PM is to ensure the continued functionality of the Clarus 600 and Clarus 680 GC by

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

General Instructions:

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

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

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part
of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of Perkin Elmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

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

GC Clarus600/680 Preventive Maintenance (PM) _




Component List

Component / . Software . .
Specific Model Serial # Version Configuration Notes
Clarus680 680514042502 Totalchrom6.3.2
Clarus SQ8T 648N4050804 Turbomass 6.4
AtomX US14113002 Tekma AtomX
Parts Lists
Additional Tools Required for PM
Part Number Calibration
(if applicable) Description Quantity Serial # Due Date
(MM/YY)
LF21-0503 Fluke179 multimeter 1 22460228 04-Nov-2022
Additional Reagents and Standards Required for PM
Part Number Expiration
(if applicable) Description Quantity Batch/Lot # Date (Mm/yy)

N/A




1. General:

%

%

Procedure Checklist

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

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

Check incoming AC line voltage for proper levels and grounding.
L-N 220 Volt
L-G 220 Volt
N-G 0.35 Volt

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

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

Carrier gas /] Helium [] Nitrogen [JHydrogen

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

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

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

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

Perform general inspection of system for cleanliness.

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

2. Electronic :

%

O

Check oven temperature. Calibrate if necessary.
Oven temperature set point 150 °C /] Pass [] Fail

Check sub-ambient option. (If installed).
Oven temperature set point 5 °C [JPass [JFail

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

GC Clarus600/680 Preventive Maintenance (PM) _




]

Check flows, including split flows if applicable. Calibrate if necessary.
Carrier flow Pass
Split flow Pass

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

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

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

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

¥l Check firmware version. Upgrade to current levels if necessary.
Firmware version 6.5

M Measure all accessible power supply voltages.

5 Volt Pass
+15 Volt Pass
-15 Volt Pass

24 Volt Pass

M Record all detector voltage signal.
Detector Channel A 0.91 mV.
Detector Channel B NA mV.

3. Diagnostics Tests:

Run instrument diagnostics.
BRAM Pass
EPROM Pass

Run Autosampler diagnostics.
BRAM Pass
EPROM Pass

NRN NEN

4. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

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

Update Logbook.

[(WNLNLNNLY

GC Clarus600/680 Preventive Maintenance (PM) _




Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for
Clarus600/680 GC have been completed.

This Clarus600/680 GC Pass the preventive maintenance.

Review of Preventive Maintenance:

e:
-Mar-2022
MMM-YYYY)

Authorized Perki

Pramote Chaisor

e:
-Mar-2022
(DD-MMM-YYYY)

Authorized Cust

GC Clarus600/680 Preventive Maintenance (PM) _
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

January 12, 2022

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 12, 2022
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021
User Name: K.Phenpha Viphasthawat Visit Number: 20f2
Phone: 083-9269252 PerkinEImer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

January 30, 2022

June 30, 2022

August 30, 2022

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

SERIAL NUMBER

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

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.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

077C8011701 DATE TESTED January 12, 2022

XA

HHBHEHE
~ ~ ~

~

~

2][8][2]
~

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-01513756/2022

SERIAL NUMBER : 077C8011701

DATE TESTED : January 12, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni 231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial TI 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER 077C8011701 DATE TESTED January 12, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Authorized Representativ
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

January 12, 2022

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 12, 2022
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021
User Name: K.Phenpha Viphasthawat Visit Number: 20f2
Phone: 083-9269252 PerkinEImer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

January 30, 2022

June 30, 2022

August 30, 2022

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

SERIAL NUMBER

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

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.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

077C8011701 DATE TESTED January 12, 2022

XA

HHBHEHE
~ ~ ~

~

~

2][8][2]
~

A. Torch View Alignment.
B. Wavelength Calibration. OK
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-01513756/2022

SERIAL NUMBER : 077C8011701

DATE TESTED : January 12, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni 231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial TI 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-01513756/2022

SERIAL NUMBER 077C8011701 DATE TESTED January 12, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representativ

Page 4 of 4
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested:

Recommendation Recertification

January 12, 2022

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 12, 2022
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021
User Name: K.Phenpha Viphasthawat Visit Number: 20f2
Phone: 083-9269252 PerkinEImer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

January 30, 2022

June 30, 2022

August 30, 2022

CUSTOMER INITIALS

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL

OPTIMA 5300DV

SERIAL NUMBER

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

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.

E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

2. OPTICAL CHECKS

A. Inspect and clean all optical components.
B. As reqiured, check and replace all purgefilters.
C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A

4. PERFORMANCE CHECKS

077C8011701 DATE TESTED January 12, 2022

XA

HHBHEHE
~ ~ ~

~

~

2][8][2]
~

A. Torch View Alignment.
B. Wavelength Calibration. OK
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MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO-01513756/2022

SERIAL NUMBER : 077C8011701

DATE TESTED : January 12, 2022

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni 231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial TI 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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WO-01513756/2022

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

SERIAL NUMBER 077C8011701 DATE TESTED January 12, 2022

Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Authorized Representative

Page 4 of 4
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Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f 6 P
Customer Support .
. K. Anon Certificate Number: Uv2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date
09370504 B March 2013
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative
of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting
the PM. Always check with the customer before making any changes that may affect the customer’s analysis should be

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

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

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

Lambda UV Preventive Maintenance (PM) -




Component List

Com_pf)nent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA
Parts Lists
Parts Included with the PM
Part Number (if i . . Expiration Date
applicable) Description Quantity Serial Number (MMYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KCl cell 1 31030
H20 1 71497

Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards

Gray Glass G1 1 2926

B050 7805 Gray Glass G2 1 3501
Jan-22

Gray Glass G3 1 2552

Holmium Glass 1 1085

Lambda UV Preventive Maintenance (PM)




Additional Tools Required for PM

Part Number (if
applicable)

Description

Quantity

Serial #

Remark

Additional Reagents and Standards Required for PM

Part Number (if
applicable)

Description

Quantity

Batch/Lot #

Expiration Date
(MM/YY)




Procedure Checklist

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

1. General:

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

<

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

y

Perform general inspection of system for cleanliness.

[

2. Optical checks:

<

vI Lamp Alignment/Energy

[l Sample Compartment Windows/Monochromator

L] Mirror and Grating Alignment

<

<

Cell Holder Alignment

3. Mechanical:
[“] Physical inspection — Please write any comments in the additional comments section.
(4] Grating Drive Mechanism.
Lamp Change Mechanism.
[ I Slit Drive Manual Servo.

4. Test:
Refer to Appendix A for the specifications of the instrument being tested.
D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.16 +0.1




1

‘1 Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 +0.5
360.8 nm 360.9 360.93 -0.03 +0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5
[4] Scattered Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

Baseline Flatness.

Corrected Baseline

Specification

0.000163

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.0000240

+0.00008 A
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vl Photometric Accuracy.

Filter 1 ID # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 2 ID # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 31D # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A
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5. Accessory (where applicable):

[ 1 Integrating Sphere

[ 1 Reflecting Attachment
] Cell Changer

[ ] Sipper

[ ] Auto Sampler

6. Review:

Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

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

(4] Update Logbook.

I [ &

<



Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV
have been completed.

This Lambda UV Passes Fails [the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
%// 25-Jan-2022
Anon Leenthawonkit (DD-MM-YYYY)
Authorized Customer Representative: Date:
25-Jan-2022
(DD-MM-YYYY)
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