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2.5.4.3 aennyaelasuaznisindnyacas
wosnnyadaszalasinisnagnieluenniszalasinisusnaneaiwidlazes
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WIFNHNLRDTF KUY
09/01/2567 06/02/2567 06/03/2567 12/04/2567 09/05/2567 07/06/2567
pH @ 25 °C 8.6 8.3 8.7 8.7 8.6 8.8 -
Total Suspended Solids 262 116 212 238 312 239 mg/L
Biochemical Oxygen Demand 197 134 254 256 767 134 mg/L
Oil and Grease 10.3 11 5.1 14 57 8.5 mg/L
Volume Flow rate - - - - 5.652x 107 5.652 x 107 m°/s
Combine Chlorine < 0.1 < 0.1 <0.1 <0.1 <0.1 <0.1 mg/L
Fecal Coliform Bacteria > 160,000 > 160,000 > 160,000 > 160,000 > 160,000 > 160,000 MPN/100 mL
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WIIHLADT U8 HIATZTU
09/01/2567 | 06/02/2567 | 06/03/2567 | 12/04/2567 | 09/05/2567 | 07/06/2567

pH @ 25 °C 8.1 7.7 8.0 7.9 8.0 7.7 - 5-9
Total Suspended Solids <5.0 5.3 5.8 6.9 5.3 5.9 mg/L < 30
Biochemical Oxygen Demand 9.4 39.9 18.9 15.6 30.6 10.4 mg/L <20
Oil and Grease <5.0 <0.5 <5.0 < 0.5 <5.0 <2.0 mg/L <20
Volume Flow rate - - - - 8.478x 10" | 8.478x10™" m°/s

Combine Chlorine <0.1 <0.1 < 0.1 <0.1 <0.1 < 0.1 mg/L -
Fecal Coliform Bacteria 92,000 54,000 54,000 > 160,000 35,000 54,000 MPN/100 mL -
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WI3HLRBS “ulg HIRIFIU
09/01/2567 | 06/02/2567 | 06/03/2567 | 12/04/2567 | 09/05/2567 | 07/06/2567

pH @ 25 °C 8.0 7.5 8.0 7.8 7.8 7.5 - 5-9
Total Suspended Solids 8.2 <5.0 9.2 10.5 5.8 12.7 mg/L < 30
Biochemical Oxygen Demand 12.9 16.6 8.1 4.1 19.8 10.2 mg/L <20
Oil and Grease <5.0 <5.0 <5.0 <5.0 <5.0 <2.0 mg/L <20
Volume Flow rate - - - - 5.652x10" | 5.652x107" m°/s

Combine Chlorine <0.1 < 0.1 < 0.1 <0.1 <0.1 <0.1 mg/L -
Fecal Coliform Bacteria 160,000 > 160,000 > 160,000 92,000 22,000 24,000 MPN/100 mL -
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nswLUSautiisunanisnsiainuiaunalusiuwaziineii (Fat, Oil and Grease)
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4.2 a@uammsaaﬁhqmmwﬁamﬂﬁ'au

4.2.1  AaawiEgIRsIuTINLFsdsEUUT IR

NMsIARlAsUIsufisuiuUszn1ANsENTIMSNeINs oI TN ALAS
FwIndan 1309 AMMUANIATFIHAIUANNITIZUIEUINIIINEIAITUISUSTLANUAZUNITWIA, BIATS
Uszian n lutflonansias foslondigwiew W.A.2567 NAN1IATIVTOU WUT1 AIAIHTWNIA -6
Usandled Usnnmmosufoumuwansvionun Uannlasiuuazinis Usnnuaseuandis wazusanm

wumfiiSengaladnasuninue Lufiannnsgiuiinus

4.2.2 AMMWINIATEUIEINE8NAINTLEUY

NNTIATIEALHBIUTULEUAUY T2 NIANTENTNNTNEINTEITNENAUAS
A9UIAABN 1389 ATNUANIATIIRATUANNITIZUIEWINIIINGIATITUIIUTLLANUAZUIIZUIA, BIATT
Uszan n lutblonansias foslondiguwien W.A.2567 NAN19ATIVTEU WUT1 ATAIHTWNIA -6

Usanaasudsuainassnsnan uazusanalasduuazingy da1aglunarininsgiuiimue dmsuusanm

I a

Tlof Twbounun1Wus w.A. 2567 WAZIFOUNgUAIAN WA. 2567 RA1DELTMNMTANIATFINAINUA

@

fautSananaasuanaas uasUSanauuafisengaladnasaninan laifainsgiwimue

o
1 o o 19 ]

4.2.3 qcumwﬁnﬁauaw AUIFANIYNBUITUNIYDINT1T1TUS

q

91nMsIATEALE S aU B uRUUTENIANSENS NS HENNTOITHIN B UAS
Sowrmaan 1504 ﬁm%mmmgmmua34miszmﬂﬁ']%omnmmimaﬂizmwLLazU’mzlmﬂ, 81ANS
Uszian n Tuilannnsiax Soioudgwien w.A.2567 wan1snsiadey wudl A1ATNTRNIA-6ng
USanmuzasudounasenonng Usanndlod uazusanadasiuuazsingm fanaglunarininsgiwiimue

dmsuUSinmasesuanAe wazUSanmuuaisenguladvesanenan lifiannsgiuiinus

INNHARTINFOUNUINANATIN B TENAI08NINTEUUUITR HANLAKINMUA

NIRIZIRAANA 81aLHaIN1a1NN19AN59 3R UszdTwasdneAen1eTwlATInT 1w n1sUg

o
! @ o =

U32NausIn1g N15819A18%e LUWAR deRalraUSHIa1sBunIdigdgssuuinunandalulsSunn

a
o

ldl 1 o o c: v v a 1 s ! o s o =] [=] a a
'Vlmnn’nan’nﬂ’mummszuuﬂmaammﬂa ‘V\iE]e[,%?I'NL’Jﬂ']I'i]\'iﬂa’]'ﬁzUUU’]Uﬂ%WLﬂEJNUizﬂ‘YIﬁﬂ']W

lun1sundnanas vinlduaanseasnsiniaindedslafivssansanwiizane Zedaguunislasinisiinig

v
o o

Uaseinielindsimuannmunimindenuosues \Wudinuande

Q

TNP ENVIRONMENT CO.,LTD.
332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong, Nonthaburi 11110
Tel ; 02-156-8273 E-mail ; tnp.envi@gmail.com

N/



s’mm%mamiﬂﬁﬁﬁmum nsn13dae ﬁ%LLﬁzLLﬂﬂlﬂNﬂﬂﬁxﬂU FINRADNLAZNIAINITAARINATIA aauammwﬁmmﬁaw 4-16

lA39n13 ANnde Unda snawgne-ingsines (szezaiiinnis) 2aeiifiyansein1syn An1ae U1sa sgngnd-ingsines
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Customer Code
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Sampling Date
Recelved Date

Anaiytical Date

Grab Sampling Report Date
vSun Auaud Bulisowsiudt $90m Sampling Time
wiENEw FTATER

Unit Analytioal Method ®

= Electrometrlc Method

Total Suspended SO|IC|3 . mg/L. N Dried at 103 105 °‘C

Blochemlcal Oxygen Demand mgsL . 5 Day BOD Test ..... .I;‘.I;.r.ﬁbrane EIectrodeMethod

il and Grease ..................... i mé;l._. _ qumd Liquid, Parution-Gravimetric Method ........................
...... c ombmecmonne e mg/]_ DpD

Fecal Collform Bacterld ....................... MPN/1" 00 ml i Standard Methods for";d;.a;fdir-\ation ofWaterand

Wastewater, APHA, AWWA & WEF, 23" Edition, 2017,

Part 9221 E

TIS 17025-2561
TESTING No. 1679

WGE7007

WGE7007 /1
annwinfie

09 HAFTRN 2567

10 uN5IAN 2667
10-19 ¥n91AN 2567
19 HN1AH 2567

14.37 W.

> 160,000 @

Sample Conditlon
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a | a
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Address :aedl 17009 ounONESINEN KIUINTA Sample Type D oMl
WAMBKRIY AFAMNENINAT 10160 Sampling Date 06 NHNIWUS 2567
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GPS. Coordinate  : 47 P 657500 E 1517092 N Analytical Date  ©  07-19 NuAMWUS 2567

Sampling Method  ©  Grab Sampling Report Date P19 pNMWRE 2567

Sampling By b uddn Adud dnlisousiivd $1im Sampling Time ~ ©  10.34 W,

Sampling Name DowaRmn giug

Parameter Unit Analytical Method & Result
pH @25°c - Electrometric Method 8.3

Total Suspended Solids ¢ mg/L Dried at 103-105 °C 116

5-Day BOD Test, Mé}ﬁgrane Ele-ctrode.Method 134
Liquidﬂ- Liquid, Partition-Gravimetr.i.c.I\}Iethod T
DPD _____ . e i~ (01(3)
Fecal Coliform Bacteria MPNMBﬁ ml StandardMethodsfortheExammatlon of"\r;fat;er-ahd | > 160...660“(4)
Wastewater, APHA, AWWA & WEF, 24™ Edition, 2023,
Part 9221 E
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Remak ' : mrn-mnaauﬁe;ﬂuuauu‘wnﬁi’um ISO/IEC 17025:2017 Accreditation No. Testing 1679
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Sampling Date
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Analytical Date
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AMMWWIAA
06 du1AN 2567
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Q7 - 25 AwAN 2567

Sampling Method Grab Sampling Report Date 27 HunAN 2567
Sampling By uFun fdufl Bulsensiudd d1dm Sampling Time 10.01 4.
Sampling Name WIHNEHA LLnE
L Pareedme R R MR T e e
| pHezsCc I = | Eectrometric Metnod - 1 87
..... e T T T e S =
Biochemical Oxygen Demand me/L 5-Day BOD Test, Membrane Eiectrode Method 254 |
L e === e e i
o = == == e e oy g SYRT
et e ST
Wastewater, APHA, AWWA & WEF, 24™ Edition, 2023,
Part 9221 E
Sample Condition a4 1w fznawsn findu

Rematk ™ ‘nsn1-514ﬂaauﬂagj'luuauriwnw%'maa ISO/EC 17025:2017 Accreditation No. Tasting 1679
@ 1 APHA, AWWA, WEF. Standard Metheds for the Exarnination of Water and Wastewater. 23"ed, Washington, OC: APHA, 2017.
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“Project Name  brnrremeree gnd thde Towgm- s mes ‘Sampls Ro Y WBTOOT/T
Address © 1anfl 1/099 ouwwIsnEN weIsUTwM Sampls Type : qmmmfﬂﬁu
WAATEATEY NIUNWNNIUAS 10160 Sampling Date D12 WweY 2567
Sampling Polnt : - gasunssiudndhssuutioda Recelved Date D13 INWEU 2567
GPS. Coordinate  : 47 P 657493 E 1517108 N Analytical Date 13 - 20 (NW1E% 2667
Sampling Methed :©  Grab Sampling Report Date D30 wWweu 2567
Sampling By D Ui A Eubrawaiid d1in sampling Time ~~ ©  10.22 w.
Sampling Nam= 1 weaRnw g
| vewene T ex T i [ e ]
pH @25 ¢ - Electrometric Method 8.7
e Po——y T = el e
e T —— — e T, S ——
T o o o e e
e s == e A e e s
ey e — T I st [T Se T e i Y Y
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 9221 E
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Address D 1anfl 17999 OWMWETINEN UIUIINTA Sample Type : qmmwﬁﬂﬁﬂ
WAMBIATY NTIHNNIUAT 10160 Sampling Date © 00 WOWNIANH 2567

Sampling Polnt : qmﬂmwﬁﬂ WRedrszsuudnin Recelved Date D10 WOWAIRH 2567

GPS. Coordinate  : 47 P 657494 E 1517112 N Analytical Date  © 10 - 31 WGWANAN 2567

sampling Methed  :  Grab Sampling Report Date 1 04 Hlguaem 2567

Sampling By D uSun Aud W@ulisawsing e Sampling Time : 1151 %

Sampling Name D weaRnw gug

Paramster Unit Analytical Method

pH @25 °¢ 1 - Electrometric Method

Qil and Grease mesL Liquid-Liquid, Partition-Gravimetric Method 57
Volume Flow rate miss Flow Meter 5.652 x 107
Combine Chlorine mg/L CPD <01 ®
Fecal Coliform Bacteria MPN/100 mL | Standard Methods for the Examination of Water and > 160,000 @
Wastewater, APHA, AWWA & WEF, 24" Editlon, 2023,
Part 9221 E
Sample Condition Bos §u szneunn find
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GPS. Coordinate 47 P 657467 E 1517109 N Analytical Date 08 - 23 dguieu 2567
Sampling Method Grab Sampling Report Date 25 Ngwiew 2567
Sampling By u3En fidul Bulsouweiud d10nm Sampling Time 1317 W
Sampilng Name wigadinm gnug
Parameter Unit Analytical Method . Result
PH @25 ¢ - Electrometrlc Method (4500 H' B) 8.8
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 238
Blochernlcal Qxygen Demand mg/L 5-Day BOD Test, Membrane Electrode Method 134
(4500-0 G, 5210 B)
mgsL Liquid-Liquid Partition Gravimetric Method (5520 B) 8.5
m'ss Flow Meter 5652 % 10™
mg/L DPD <01 @
Fecal Coliform Bacteria  MPN/100 mL | Standard Methods for the Examination of Water and > 160,000 @
Wastewater, APHA, AWWA & WEF, 24™ Edition, 2023,
Part 9221 E
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Sampling Polnt qmzmﬂﬁﬂaanmn‘iwu Recelved Date . 10 HA9IFAN 2567
GPS. Coordinate 47 P 657480 E 1517090 N Analytleal Date @ 10-19 AN3MAN 2567
Sampling Method . Grab Sampling Report Date 19 HNFIRH 2567
Sampling By uien fdudt idulasawsind 4 Sampling Tme ~ ©  14.32 W,
Sampling Name WianBn Aaian
[ © Pammeter | uat | AnolytcalMethod ®

pH @;25“6 W ] = | Elec;:fo_n1te_t;?c h]ethod - _ - I
Total Suspended Solids ) mg/L | Dried at 108-105 °C
B|ochem|cal0xygen Dema.r;a ........ mg/L é-Day BOD Test,.i';ﬁérr.'nbr-éa;a Elec.tébde Method ....................
e y e
e e
. FecaICollform éacié.r.i.e.l = MPN/100 ml | - S tar.'.n.l.:ia}a.ﬁflethods for the Examination of Water and 92000 CH ]
Wastewater, APHA, AWWA & WEF, 23" Edition, 2017,
Part 9221 E
Sample Conditlon #u s sznawsnn Andmintes
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Remark ) mwmamesauiiogiugauiien1siuias ISO/IEC 17025:2017 Accreditation No. Testing 1679
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T APHA, AWWA, WEF. Standard Msthods for the Examination of Water and Wastewater. 23"%ed. Washington, DC: APHA, 2017,
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GPS. Coordinate : 47 PB57480E 1517090 N Analytical Date | 07-18 QNMWWS 2667
Sampling Method i @rab Sampling Report Date D19 HATRUE 2567
sampling By D uiun flBul Bulsawsiud din Sampling Time :10.20 W
Sampling Name T wzaiinw ping

 Parameter | ummt e Analytical Method ® | Resit | Standard
I pH @25°c o i = | Electrometrio Method | 77| s-9
i TmalsuspendEdsonds = e S T L I e s
[T S . = oa;EEiEﬁest e Me{i;sé .................................................. s e
T e § e P;ﬁ;ﬂ;ﬁ:érawmetnc reepe = o
mESmbme e e i e e o -
; "Fecal Coliform Bactena ............................... MPN;‘IF 00 |:nl StandardMetho(;s for the Exammatlon of Water and 54,000 | =
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 9221 E
Sample Condition wiasle aznandiunan niwinias

Standard . 1]73ﬂ"Iﬁﬂ‘i&"l‘l'i'!\‘lﬂfwtl"lﬂ‘iﬁ‘iﬂvlﬂ"lﬁ“ﬂga‘ﬂw]ﬁ si'au L%EG ﬁ"lﬂ'I.LﬁIﬂﬁij"l“ﬂ']'UF!NI'I‘]'i‘i;U"lUﬁ'l'ﬁ\'iEI'Iﬂﬂ"iﬁ'l‘iU"IﬂU'i:LﬂﬂuﬁzUﬂﬂﬂ%'lﬂ, BIATIUINAN N
Remark 0 1 s1amsweseuiisglutauienisiused ISO/EC 17025:2017 Accteditation No. Testing 1679

). APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater, 23"ed. Washington, DC: APHA, 201 7.
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Gustomer Code
Sample No
Sample Type
Sampling Date
Recelved Date

Analytical Date

W67007
We7007/2

| -1
AMNTWUITY
06 HWIAN 2567
07 fwmn 2567

07 - 25 i@ 2567

Sampling Method Grab Sampling Report Date 27 Huan 2587
Sampling By uiEh fuil @ulsowdiud $in Sampling Time 1010 %
Sampling Name WIEMEWE RYNE
Parameter Unit Anaiytical Method @ Result Standard
pH @25°C - Electrometric Method 8.0 5-9
Total Suspended Solids ("’ mg/L Dried &t 103-105 °C 5.8 <30
5-Day BOD Test, Membrane Elect 18.9 20
0il and Grease mg/L Liquid-Liguid, Partition-Gravimetric Met < 5.0 <20
Combine Chlorine mg/L DPD <0.1® -
Fecal Coliform Bacterla MPN/100 ml | Standard Methods for the Examination of Water and 54,000 (=) =~
Wastewater, APHA, AWWA & WEF, 24"™ Edition, 2023,
Part 9221 E
Sample Condition wdas u aznauoa dnfiiu
Standard : UszmAnssnhondneinsssmiifuazisndon oe Amuainaspimuasn st eIna Al LasUTIIIA. MR TUSEAN N
Remark 0 senvmessvflagiusauiienisiuses (S0/IEC 17025:2017 Accreditation No. Testing 1670
2 : APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater, 23"ed. Washington, DG: APHA, 2017,
@ el udn Bulsaneis wowd uavoTimed $1R waensdion 1-029
W Semsilae v yls 1R wlh ulu (Usanalve) SR weadow 1-a13

TIS 17025-2561
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TESTING No. 1679

W67007
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13 W 2567

GPS. Coordinate 47 P 657513 E 1517083 N Analytical Date 13 - 29 \HweU 2567

Sampling Method Grab Sampling Report Date 30 \WWUU 2567
Sampling By uidn A Buliseneind $16a ~Sampiing Time- 1018 %,
Sampling Name WInaPN gRug
o P e T T Ayl | Mt B el e R i S
| pH@25°c 1 - | Bectrometric Methed - 1 79 | 5-8
______ e T R s e e . o =
oo == T A S St e S
.mt;.)II and Grease - mgsL N LIQl;id—LICILIId, .ﬁé.ﬁ.i"t.i.on-Gravimetrlc Method <50 < 20
e R s —
""" Fecal Coliform Bacteria | MPN/100 mL | Standard Methods for the Examination of Water and > 160,000 T
Wastewater, APHA; MWWA- & WEF, 24" Edition; 2023,
Part 9221 E
Sample Condltion wmias gu nznawann Tifindu

Standard L Uszmianssnsundweansornedunciaonden Yas dmuaiesguagens s fnoemsusnanuasseg, a1a1stisan 0
Rematk 7 snﬂmsnﬁawﬁag‘imam'nums%‘usm ISQ/IEC 1702512017 Accredltation No. Tasting 1679

@ I APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater, 23“ ed. Washington, DC: APHA, 2017,

® Saneilae uieh Eulisanoeing wand uavesime® §1i6 ievnaben 2-020

9 herwilae wldh yls veiva e iy (Visndlne) $iin anades s-a13

213
FM-RP-01-02 Rev.03 / 03,07 /2566

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORTED RESULTS REFERS TO SUBMITTED SAMPLE(S) ONLY


User
Rectangle


. vidn fBud Bulasauniing i (dninawing) wemedimdpnljiinsieseiion 1-318
Goagh 332,173 m) 3 Awaueimiam dunauredmas Smiammgs 11110
wadhindo 02-156-8273 / 08B-2968628 4ad tp.envi@gmail.com

Gulad www.inpenvironment.codh , Line @ : @lnplab218 . Facebook.com s Tnp.envitoniment | 3.
TIS 17025-2561

ANALYSIS REPORT TESTING No. 1679
Customer Name 1 AByARaeneTsYe AN U1da owngne-iwesines Customer Code  : W67007
Project Name ¢ Tesensermnsgm Ande Undm Trawgnu-inesiaus Sample No 1 W67007/2
Address C anfl 1,999 auMWASIAEN kasuend Sample Type : qum‘-"lﬁ”lﬁﬂ
WAAESTY NJINWHNINAS 10160 Sampling Date ! 00 WOBNIAN 2567
Sampling Paint : qﬂ‘izmaﬁﬂaaﬂmnszuu Recelved Date : 10 WOAAN 2567
GPS. Coordinate : 47 PB57516E 1517087 N Analytical Date D10 - 31 WORANAN 2567
Sampling Method I Grab Sampling Repert Date I 04 ﬁqmﬂu 2567
Sampling By : Ui iudt iBulasauning saim Sampling Time © 1144 U
Sampiing Name D wzafnw giug
[ Parameter |  umn : Analytical Methed © | Resst | standard |
pH @25 °¢ ' - Electrometric Method ' i 8.0 [ 50 |
"%{élugﬁébénded"é';'l'i'é; — o e ion e — = 1| —" v
Prr— Oxygen v I e ) — e S
P .|.'ngz;L e — S P S =
] .ch>lume Flow rate _ m?/s Fow Meter 8.478x10™ s
i re—— = = T el e
o ——— Ty P T ————— e — e
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 8221 E
Sample Condition wies 1a azaawiae findu
Standard : 1J7zn1ﬂn‘i=mwﬂ%'wa'ln'm':'suﬁ‘lﬁuazémma"au I.%ﬂ\l ﬁ‘l‘l‘l%ﬁ&l"IGl'ij’!'I&H".I‘LIﬁNl'l'l5521.”f_lﬂ;"'lﬁ\ﬁ‘lﬂE!'Iﬁ‘ITU"I\‘I‘lJS:LnﬂU.ﬁZU"I\!‘H%ﬂﬂ, a1l sELm n
Remak 1 31en1mndsufleglugaudieniduses 1IS0AEG 17025:201 7 Accreditation No, Testing 1679

&) : APHA, AWWA, WEF. Standard Methads for the Examination of Water and Wastewater, 23" ed, Washington, DC: APHA, 2017.
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Projact Name

Addrass

WAMBaTY NINMHENIUAT 10160

Sampling Point

GPS. Coordinate

WAYRAREIAITIR NS U15R MIwgnE-INdsiNus
Tasan1aenmrsge gmde Uik sawgnd-tnasinum

a9l 1/099 aUUIWESLAYY LTI

v
WRISUIEUTEEZNIINTEUY

47 PBS7512 E 1517089 N

7, vidn Fiud dulaseusiind i (drihendng) asmadeuierjiansinmedionsy 1-318

E- T | [ A 4 w v o
RO‘EII‘.I:‘I‘I 332/173 Wi 3 ATUALHINWAM) 80aUWUINeS IHIAHUNYS 11110

waihnRa 02-156-8273 / (98-2068628 AHd tnp.envi@gmail.com

Gulast www.inpenvironment.coth . Line @ ; @tnplab318 , Facebook.com/Tnp.environment

ANALYSIS REPORT

Customer Code
Sample No
Sample Type
Sampling Date
Recelved Date

Analytical Date

We7007
We7007/2

pouviiie
07 Hguwian 2567

08 Rguwan 2567

08 - 23 fguwiew 2567

Sampling Method Grab Sampling Report Date 25 figwtu 2567
Sampling By uFn Adui Bnlisowsiudd d9dm Sampling Time 13.13 %,
Sampling Name winefinw fwug
Parameter 1 Unit WI Method ] Result Standard
pH @25 °C - Electrometric Method (4500-H" B) I 7.7 5-9
e B e s e = e -
T e — T v L TR R o ~—
________________ | (4500-0 @, 5210 B)
——— o P AR e ey e B ek e
e g B s — -
e —— vy S ) -7 T —
Fecal Coliforn:lmﬁéc{é.ria IIIVIIF.'NM 00 mL StandarJMethods for the Exami;l.é"t.i"c;r; of Wate};nd 54,000 ‘¥ _ -
Wastewater, APHA, AWWA & WEF, 24® Edition, 2028,
Part 9221 E
Sample Condition wilas gu senawios laifindu

- = e . Pl ERr =
¢ Semsilee v Bnlisewsin uens uauasine’ die wammuiew 1-020
¢ ameilae v yls vedE wia iy (Vsanalne) 10k wenndew 1-313

1 APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater. 24" ed. Washingtor, DC: APHA, 2023,
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Customer Name
ProJect Name

Address

Sampling Point

GPS. Coordinate

7 vl faui saulasauniind doia (dnineulng) wemadsuisfifindiesmiians 1-318
Aogh 332,172 v} 3 duavnsimian Sunauimes Imianumy3 11110
waifnda 02-156-8272 s 0B8-2968628 Hind Inp.envi@gmail.con)
Gulss www.inpenvionment.coth . Line @ © @taplab318 . Facebook.com/Tnp.environment

TIS 17025-2561
TESTING Mo, 1670

ANALYSIS REPORT

WayamaonAsge AAdy Uia wgnd-wtsines Customer Code W67007
lasin1sa1A1sgR Annae e srgngni-tneanus sample No WE7007/3

I.ml‘ﬁ 1/999 DUNIWAILNEY LU Sample Type F}NJ‘I"I“‘IE"I'I%I\'I
ANTBIATY AFINNANIUAT 10160 Sampling Date 09 #N5IAN 2567

uaWmigaenewssuisaenvamsisis Recelved Date 10 HN3IAH 2567

47 P B57430E 1517144 N Analytlcal Date 10-19 HN9IAN 2567

Sampling Method Grab Sampling Report Date 19 HN31AN 25687
Sampling By U39 Fiaudl Bulisswsing d1iin Sampling Time 14.54 .
Sampling Name wwnAu ASadeR
[2 : oter T ume ] 3 Amweal mmnd @ i Result | standara
1 - ' Electrc:metrlc Method - ) _8.0 ] .5~9 =i
— Drwd & 103 105 °c an . 30 ....................
Blochemic;lm.Oxygen Demand mg/L 5 Day BOD Test, Membrane-El.ectrode Method .............. 12.9 520 ..................
mOii and Grease mg/L ................... quuid ...... LIqmd Partrtlon Grawmetnc Method < 5 O ............................ -< 20 ...................
_Combme é;iﬁnne .................................................. rﬁng _DPD ) 1 T e e
""" Fecal Coliform Bacteria | MPN/100 mi | Standard Methods for the Examination of Water and 160,000 -
Wastewater, APHA, AWWA & WEF, 23" Edition, 2017,
Part 9221 E
Sample Condition iniies gu pznevann Anfwdmion

{1}
[
3}
4}

: UssmiAnszmaniwenesineAuacduaadon (5o FMUANIATIIMATUANNTSSEUEETIR NG IATUTSUTANNURSUNAUAR, B1ATFUTAAN N
. semanagavilagluseuiienisfuses 1IS0/EC 17025:2017 Accraditation No. Testing 1679

. APHA, AWWA, WEF, Standard Methods for the Examination of Water and Wastewater. 23%ed, Washingtor,, DC: APHA, 2017.
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Viulasd www.inpenvironment.coth , Line @ [ @tnplab3 18 . Facehook.com Tnp.ervironment

TIS 17025-2561
TESTING No. 1679

ANALYSIS REPORT

Customer Name © WAyRARaIRIER AANAE UIEA IITHONY-IHIRNWH Customer Code 1 WO7007
Project Name : Tassmisnensgm gnnde Ursa srawgnid-ingsiaua Sample No : WB7007/3
Address D @nd 17999 OUMNISINEN WIsUIINTH Sample Type D AMATAUTAY
LANTERIEY NINNWAIUAS 10160 Sampling Date 0B NuATWKE 2567
1 R t a* 1 ] e L3
Sampling Polnt h ‘IJEWI'I‘W]E!ﬂﬂ"ﬁtlﬂﬂ“i:lﬂ&laElﬂ‘i"l‘Elﬂ"Iﬁ"ﬁﬂ.lZ Recelved Date 07 AHATWID 2587
GPS. Cocrdinate . 47T PBST7430E 1517144 N Analytical Date . 0719 qa-lmﬁué 2567
Sampling Method i Grab Sampling Report Date 19 NuATME 2567
Sampling By D U Adud 1 Bulasewiud dde Sampling Time : 10,20 W
Sampling Name P WIEBAINN g
r Parameter Unit | Analytical Method © Result Standand
pH @25°C " - 7.5 5-0
Total Suspended Solids mg/L < 5.0 <30
Biochemical Oxygen Demand mg/L 18.6 =20
0il and Grease mg/L < 8.0 =20
Combine Chlorine mg/L DPD <01 @ -
Facal Coliform Bacteria MPN/100 ml | Standard Methods for the Examination of Water and >160,000 “ -
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 9221 E
Sampls Condltlon Fedi nznandunan
Standard : YrsmiAnsenseminenssTsnAvaziunndan des fmuasnasgmmugumssrpifnermTunlssamuanneewn, g1aT3sEm o
Remark 7 ;wnimaseuflagluzaudienisie 1SOEC 17025:2017 Accreditation No. Testing 1679
@ 1 APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater. 23"ed. Washingten, DC: APHA, 2017.
@ Sipsiedlae u§eh Bulasowsid’ uans uauasiaed i taenzdon 2029
W Sieilen uih yls veBiE wAn wlu (Usznalve) S inanedew -a1s
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TIS 17025-2561
TESTING No. 1679

ANALYSIS REPORT

Customer Name 1 AAYAREaIANSYR AANEE UNTA TENGNE-INT NN Customer Code 1 W67007
Project Name : Tasin1sananags AnNde Uada Trangni-Lwasins sample No :  W67007/3
Address o 1aefl 1,000 owwwdsinua uauawin Sample Type ; Fjwm‘ﬂ‘ti'l‘ﬁﬂ
LWANTHATY NTINWNNIHAST 10160 $ampling Date 06 fiwnAn 2567
Sampling Polnt 3 ﬁaﬁ‘n‘fiﬂEjﬂﬁ"ntlriamzmﬂaanﬁamaﬁm Recelved Date ! 07 fiuAy 2567
GPS, Coordinate : 47 P 657447 E1517141 N Analytical Date 07 - 25 fluipn 2567
Sampling Method : Grab Sampling Report Date 1 27 fiwIAN 2567
Sampling By ¢ udum Adud Aulisenisiud SR Sampling Time : 1019 %
Sampling Name D WIENgHE udwud
[ Parametee | uam | " Analytical Method © 8
| pH @25°C ™ _ 1 - | Pectrometric Methes - -
e Ao TR R e e ——————
' Biochemical Oxygen Demand mg/L 5-Day BOD Test, Membrane Electrade Method
" OHl and Grease o mg/L Liquid-Liquid, Partition-Gravimetric Method
P — R i e .
j Fecal Coiiform Bécteria ............. MPN/ 1050 ml Standa}él .I\Héthods for the Examinath;r; ;f.Water and . > 160,000 ¥ :
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 0221 E

wiing u aznaudas Tifindu

Sample Condltlon

Standard : UrsmAnssnomneinsoanaifuasiiondan 0e dwmnasasyumivasnissneirfisneannsissanazUIanwIa, o1 Ussam n
Remark ) @ stenvvmsevilagluaeusienisiuses 1SO/IEC 17026:2017 Accreditation No, Testing 1679

) . APHA, AWWA, WEF. Standard Methods for the Examinatlon of Water and Wastewater. 23"ed. Washington, DC: APHA, 2017,
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TIS 17025-2561
TESTING Mo, 1679

ANALYSIS REPORT

Customer Name : BAyaAeoAITYR gN1ae ANTA SIENANY-WYTINUN CustomerCode  :  W67007
Project Name s Tersmmeerge gmie Urie Tovgm-wenmes SampleNo : WeT0e7/3
Address D 1Agf 1/999 QWIMANTTINEN UM Sample Type : AMATNIETHY
@ANSATY NPVNININAT 10160 Sampling Date D12 ey 2567
Sampling Point D usiihgahedeussunesandedisiane Recelved Date @ 13 LNwIBm 2567
GPS. Coordinate : 47 PBS7417E1517171 N Analytical Date 13 - 20 LUWHU 2567
Sampling Method ¢ Grab Sampling Report Date T 30 lMWIEU 2567
Sampling By ;o vdun Aduit Bulasansiud 41dn Sampling Time ~ :  10.31 .
“Sanpling Nemrs D weaivw 4G
L Paramoter Unit Analytical Method Result
pH @25 °c - Electrometric Method 7.8
Total Suspended Solids ) mg/L 105
Biochemica? Oxygen Demand mgsL 4.1
Qil and Grease mg/L < 5.0
Combine Chlorine mg/L <01 @ .
Fecal Coliform Bacteria MPN/1DO mL - : 92,000 @ 7
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 9221 E
Sampie Condition wies la aznaudrunan Talfindw
Btandard. 1 Usmansnsamineansessnduasdunadon der dnwmnagrumugimssuinifinreratsunlssanuaiianuan, e s
Remak 1 manisnaseuiieglumaudinn175uTes ISOAEC 17025:2017 Accreditation No, Testing 1670
@ I APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater. 23" ed. Washington, DC: APHA, 2017,
© ipgeilag u3dn Bulisonsied uand usuetiae? dd wamnadon 1-020
@ Sierilas Ul yls 1e%ia e uiu (UasinaAlne) S wamaden 1-318
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TIS 17025-2561
TESTING No. 1679

ANALYSIS REPORT

Customer Name fAypRaaIATIIR f4aae thin Tawgnid-tndsines Customer Code  : W67007
Project Name lasan1saAnsyn Ande Ut srowgnd-ivaanes Sample No W67007/3
N ¥ 2
Address Laﬂﬁ 1/999 DUHANTTLAKH LATUINTT Sample Type AUNTWUINY
@RS NIIMNHNIUAT 10160 Sampling Date 09 AGUNAN 2567
Sampling Polnt ﬂaﬁ‘nﬁwqﬁﬁ"mriam:mﬂaanﬁaaﬂﬁ'ﬁms Recelved Date 10 NOWAAN 2567
GPS. Coordinate 47 PB57417E 1517156 N Analytlcal Date 10 - 31 NOWNIAH 2567
Sampling Method Grab Sampling Report Date 04 figuIien 2567
Sampling By uSun Mdud Bulasensiud dim Sampling Time 11.33 w.
Sampling Name WIBDFNW g
= = T T = = e
Parameter Unit Anatyticat Method ¢ Resuit Standand
H @25 ¢ - 7.8 5-9
Total Suspended Solids megsL Dried at 103-105 °*C 5.8 <30
Biochemical Oxygen Demand mg/L 5-Day BOD Test, Membrane Electrode Method 19.8 =20
Ol and Grease mg/L Liquid-Liquid, Partition-Gravimetric Method < 5.0 520
Volume Flow rate m°/s Flow Meter 5.652 x 10™ =
Combine Chlorine mg/L DPD <01 @ ;
Fecal Coliform Bacteria MPN/100 mL | Standard Methods for the Examination of Water and 22,000 ¥ =
Wastewater, APHA, AWWA & WEF, 24™ Edition, 2023,
Part 9221 E
Sample Condition wiles 1a nznausize Tifndu
Standard ¥ ﬂﬁzﬂ']ﬁﬂimi?ﬂﬂf“ﬂ"lﬂ‘!ﬁﬁﬁﬂ"lﬁuﬁzéﬂu?ﬂﬁhﬂ Lgﬂ\" ﬁ"H‘l“ﬂﬂ'lﬂ‘ij"l%FI'?UF‘lﬂﬂ"I‘iTW"IEI‘{"I%ﬂ‘II']flEI'lﬂﬂ‘iﬁ?ﬂﬂ?%mﬁi’.ﬂzu‘lﬂﬂu"lﬁ. g m1UsEam n
Remack 7 ;iemimaseufieginzavdienisiuses 1ISOAEC 17025:2017 Accreditation No. Testing 1679
£l 1 APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater. 23" ed. Washington, DC: APHA, 2017.
® Sianedlee uSEn dulisewmdin? uend uauemaed dik wammnden 1-020
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ANALYSIS REPORT

Customer Name : fiiyArsanTge dande Urda s1gngnd-ingaines Customer Code  © WB67007
Project Name : Tasnseaatsga Anide Uhda stovgnid-ingsinua Sample No : W67007/3
] [y S
Address . Laay 1,999 OUWWAIINEH LINUWNNT Sample Type : an"l‘ﬂ‘ii"lﬂ\'l
@ANERTY NTUNENNIUAT 10160 Sampling Date  : 07 {QWIEw 2567
Sampling Polnt D davimhgavhedeuszisaanromesne Recelved Date 08 figwien 2567
GPS. Caordinate : 47P 657417 E 1517156 N Analytical Date  : 08 - 23 AQWIEL 2567
Sampling Method ~ :  Grab Sampling Report Date 25 Aguen 2567
Sampling By : u§vn Alduil Bulasemalud sadm Sampling Time D 13.26 .
Sampling Name D wwaRnw Piug
Parameter Unit Ansiytical Mathod Result Standand
- = . o6 ey 2 4 - —i K — o
pH @25 °C - Electrometrlc Method (4500 H B) 7.5 5-9
Total Suspended Solids mg/L Dried at 103 105 °C (2540 D) 12.7 =3
mg/L 5-Day BOD Test Membrane Electrode Method 10.2 220
{(4500-0 G, 5210 B)
mg/L Liquid-Liquid Partition Gravimetric Method (5520 B) < 2.0 £ 20
m®/s Flow Meter 5.652x10™ '
mg/L DPD <01 @ -
Fecal Coliform Bacteria MPNH 00 mL Standard Methods for the Examination of Water and 24,000 ) }
Wastewater, APHA, AWWA & WEF, 24" Edition, 2023,
Part 9221 E
Sample Condition i Ju menawdmnane Tafindu
Standard ; YsmAnsEmsanimeniossutfuaciaandon Sas ri"mummmgmmuqumﬁzmaﬁ':ﬁqmnmmimwmmﬂuﬂ:maumﬂ, ZIATIUTELIN
Remark m 1 APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater, 24™ ed. Washington, DC: APHA, 2023,
@ Sasedlas u3dn Ewhsomsdur wans vauesma® $1dm wenndou 2-o028
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Where | 4 ans
A

Begin

Equipment Description
Equipment Model
Equipment Serial No.
L.D. No. or Control No.
Manufacturer
Customer Name

Customer Address
Total pages of certificate
Instrument Receiving Date

Receiving No.

Environmental Conditions

Calibration Place

Calibration Procedure No.

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No.: T/0 660198
Date of issue : 11-Oct-2023
Refrigerator

P1010

P1010-1020-0005

TNP.LAB.01

Entech Industrial Solution Co.,Ltd.

TNP ENVIRONMENT CO.,LTD.

332/173 Moo. 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110

2 pages

9-Oct-2023

0-230230

All of the measurement were carried out in the working area

Temperature : (25 15) °C
Humidity (55+30) %RH
Voltage (220 + 22 ) VAC

332/173 Moo. 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong,
Nonthaburi 11110
This instrument was calibrated by comparison of reference radiation source standard

according to calibration work instration no WI-CL-18-C

The calibration certificate expended uncertainly of measurement s stated as the standard uncertainty of measurement

multiplied by the coverage factor k, which for a normal distribution corresponds to a coverage probability of approximately 95%

The standard uncertainty of measurement has been determined in accordance with M 3003
The expression uncertainty and confidence in measurement.

This certificate is applied only to item under test environmental condition.

This calibration certificate may not be reproduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal are not valid.

This calibration certificate documents are traceability to national standards, which realize the unit of measurement
according to the International system of units (SI).

Date of Calibration

9-Oct-2023

FM-CL-33-C Rev.4

Page 1 of 2

Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
17121 Soi Neamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel. 0-2772-8888 Calibration@entech.co.th
Tax ID : 0105536035591 www.entech.co.th



User
Rectangle


ENTECIH Calibration Certificate &S

Where £ &,‘,'. CALIBRATION D157
Qi

¥ Begin

Certificate No. : T/0 660198
The Reference Standard Instrument :-

[nstrument Madel Serial No. Cert No.
1) Data logger with RTD Probe Agilent 34972A MY41187730 PSL-T 0651-1/66 21-Apr-2024
MY60008352 PSL-T 0651-3/66 21-Apr-2024
Measured room conditions
Temperature : Minimum: 30.8 °C Maximum: 31.9 ©°C
Humidity : Minimum:  50.7 %RH  Maximum: 57.2 %RH
Voltage : Minimum:  219.8 VAC Maximum: 223.4 VAC
Fresh Air Setting: off
nsor Position : H
Sensor Position ' 2
' Working Space of chamber :
1
1 : 3 (Inside Dimensions) WxDxH : 1560 mm x 500 mm x 1380 mm
i
! 6 8 Sensor Installation Details :
5 E 13 - Sensor Number 1 to 12 installed approximately 50 mm
i
H ! 7 From each wall.
110 12 ; : ’
D, "---enaf - - Sensor Number 13 installed approximately geometric
9 i 11 of the chamber.
w
Results : The measurement results of the calibration were reported in the table below.
( *) without adjustment ( ) After adjustment
UucC* uuc* Temperature Reading oF Standard Sensor
Setting Readi ng Sensor Position
(°C) (°C) 1 2 3 4 5 6 7 8 9
4.02 | 4.35 4.01 4.20 | 4.37 4.22 4.17 4.39 | 4.05
Sensor Position
*0 W 10 11 12 13
4.29 | 4.30 4.28 4,19
UucC* UUC* |Temperature|] Temperature | Overall Uncertainty Coverage
Setting | Reading| Uniformity Stability Variation | of Measurement Factor
(°C) ] (°C) (°C) (£ °C) (°C) (£ °C) K
4.0 4.1 1.19 1.08 2.47 15 2
UUC* = Unit Under Calibration
Remark :- - Temperature reading of Standard Sensors shown in the table were taken from the average of Standard reading

at each position.

- Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
temperature reading from all reference sensors at the same time.

- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]

- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co,Ltd.
17121 Soi Ngamwongwan 47 Yaek 48, Toongsonghorg, Laksi, Bangkok 10210 THAILAND Tel. O-2779-8888 Calibration@entech.co.th
Tax ID: 0106536035591 www.entech.co.th




CALIBRATION LABORATORY C0.LTD. & A.ﬁm

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 m AVS) Navonsl Acsradiiation Hodd

'*;/”"_/'—-—-\\_“'“\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-laboratory.com N 3 L |S0/IEC 17025 S
c LC ’J‘fah.ln\\‘\‘ D:IMEN%‘I‘(;_IISIBAHLA EE:STJ:?EMENT
Accredited PReats
ISO/IEC 17025
NOMENCLATURE E pH METER
MANUFACTURER : HORIBA
MODEL / TYPE 8 LAQUA-PH1100/9615S
SERIAL NO. : B80A0042/9X0B0575
CLID. NO. : 272001452
JOB CONTROL NO. : 230911100397
CUSTOMER : TNP ENVIRONMENT CO., LTD.
332/173 MOO 3 TAMBON BANG RAK PHATTANA,
AMPHOE BANG BUA THONG, NONTHABURI 11110
DATE OF RECEIVED : 11 September 2023 DATE OF ISSUED : 14 September 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sukgasem Seehanart

Calibration Engineer

Va

Approved By : Mongkol Yotsoontorn

Authorized Signatory
14 September 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q23100397
F3-011-04/01-12 page 1 of 3

@clecalibration



CALIBRATION LABORATORY C0.LTD. & A,ﬁm

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ilam ANSI National Accreditation Board

'*;/”"_/—-—-\\_“"‘\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-laboratory.com N L |S0/IEC 17025 S
C Lc "{‘ffuln\“\\\ mMEN%%vIuBAHLA EEE):STJZ?EMENT
Accredited ARNRRTS
ISO/IEC 17025
NOMENCLATURE : pH METER
MANUFACTURER ; HORIBA
MODEL / TYPE g LAQUA-PH1100/9615S
SERIAL NO. : B80A0042/9X0B0575
DATE OF CALIBRATION : 12 September 2023
ENVIRONMENT CONDITIONS :
Temperature : 251 2.5) °c Relative Humidity : (50 * 15) % RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-01. The calibration was performed by direct measurement

with Certified Reference Material (CRM).

REFERENCE STANDARD USED :
1. pH Standard Solution, NIMT TRM CODE TRM-S-2003, TRM CODE TRM-S-2007.

2. pH Standard Solution, Control Company Catalog Number 06664263,11784256, Lot Number CC752722.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 040822 , 230822. Due Date 26 April 2024.

2. The measurements are traceable to International System of Units (SI) , through Control Company.

Certificate No. 4288-13355261 , Due Date 06 May 2024.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23100397

F3-011-04/01-12 page 2 of 3

@clecalibration



CALIBRATION LABORATORY CoO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-laboratory.com

CLC

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

\\\\\\IIIHI“?)I

\\‘\\

N

)

{U:‘fuh\\\‘\\\

aras

AUS) Waijonsl Acerochiiion Board

ACCREDITED

R 50/ (7025 p
CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

of pH meter.
CALIBRATION DATA
pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (% pH)
4.003 4.01 150.2 -0.007 0.010 2,00
7.000 7.00 -26.1 0.000 0.015 2,06
10.003 10.01 -187.1 -0.007 0.016 2,05
Technical Note. Setting function CAL 3 point ( 4,7,10 ).
The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 2,3 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23100397
F3-011-04/01-12 page 3 of 3

@clecalibration



CALIBRATION LABORATORY C0.LTD. & A.ﬁm

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 m ANSI Hatonal Acvadnation Board

'*;/”"_/—-—-\\_“'“\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-laboratory.com N L |S0/IEC 17025 S
c LC ’J‘fah.ln\\‘\‘\ mMEN%TinqBAHLA EE:STJZ?EMENT
Accredited ARNRRTS
ISO/IEC 17025
NOMENCLATURE : DIGITAL THERMO-HYGROMETER
MANUFACTURER : EXTECH INSTRUMENTS
MODEL / TYPE 3 445814
SERIAL NO. 3 PONPES5816745
CLID. NO. : 232303263
JOB CONTROL NO. : 230911100396
CUSTOMER : TNP ENVIRONMENT CO., LTD.
332/173 MOO 3 TAMBON BANG RAK PHATTANA,
AMPHOE BANG BUA THONG, NONTHABURI 11110
DATE OF RECEIVED : 11 September 2023 DATE OF ISSUED : 15 September 2023

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Oranut Kamchatphai

Calibration Engineer

a

Approved By : Mongkol Yotsoontorn

Authorized Signatory
15 September 2023

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units ( SI')

Certificate No. Q23100396

F3-011-04/01-12 page 1 of 3

@clecalibration



CALIBRATION LABORATORY C0.LTD. & A.ﬁm

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 m ANSI Hatonal Acvadnation Board

'*;/”"_/—-—-\\_“'“\ ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-laboratory.com N L |S0/IEC 17025 S
C Lc "{‘ffuln\“\\\ mMEN%%vIuBAHLA EE:STJZ?EMENT
Accredited PReats
ISO/IEC 17025
NOMENCLATURE : DIGITAL THERMO-HYGROMETER
MANUFACTURER 3 EXTECH INSTRUMENTS
MODEL / TYPE R 445814
SERIAL NO. : PONPE5816745

DATE OF CALIBRATION : 13 September 2023

ENVIRONMENT CONDITIONS :

Temperature : (23 T 2) °c Relative Humidity : (55 + 10) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPTH-11. The calibration was performed by using Chilled Mirror

Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151.

Temperature & Humidity Chamber, PGC Model 9141-5114 S/N.0802282.

TRACEABILITY :
The measurements are traceable to International System of Units (SI) , through Thunder Scientific Corporation.

Certificate No. 21028, Due Date 09 December 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k£ = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q23100396

F3-011-04/01-12 page 2 of 3

@clecalibration



CALIBRATION LABORATORY CoO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com E-mail:sale@cal-laboratory.com

CLC

Accredited
ISO/IEC 17025

\\\\\\\MIHJ,?}I
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AUS) Waijonsl Acerochiiion Board

ACCREDITED

R 50/ (7025 p
CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACDM-2814

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the

measuring digital thermo-hygrometer.

CALIBRATION DATA
1. CORRECTION OF TEMPERATURE
Test point Actual Temperature DUC Reading Correction Uncertainty
(°C) (°C) (°C) (°C) +(°c)
20.0 20.01 19.9 +0.11
0.27
25.0 25.01 25.2 -0.19
2. CORRECTION OF HUMIDITY
STD Temperature STD Reading DUC Reading Correction Uncertainty
(°C) (%RH ) (%RH ) (%RH ) + (%RH)
25 50.0 47 +3.0 0.8
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 49 of 54
This report is valid for the above stated instrument/s only.
### End of Certificate ###
Certificate No. Q23100396
F3-011-04/01-12 page 3 of 3

@clecalibration



Calibratech Co.,Ltd. NEETRIT S oo,
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION Q030
Tel{02) 964-6211 Fax.{02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 67-400049-1 Page : 1 0f2

Submitted by : TNP Environment Co., Lid.
332/173 Moo 3 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110

Equipment : Liquid in Glass Thermometer
Manufacturer ; SK Model : N/A
Range : 0°C to 200 °C Resolution : 1 °C
Serial No. :  N/A Immersion : Total
ID No. : TNP.LAB.12

Environment : Ambient Temperature : 23+2) °C
Relative Humidity : (50 £ 15) %
Line Voltage : (220 + 22) VAC

Date of Received : 26 January 2024

Date of Calibration : 01 February to 02 February 2024

Date of Issue : 02 February 2024

Calibrated by : Chortip Samchusn

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 (7 Feb 2024 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

460003 23E1866 01 Jun 2025 National Institute of Metrology Thailand {NIMT)

400004 23E1866 01 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : Aﬁ

{ Surachat Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 67-400049-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

Ice point check ; UUC* reading 0 ° C Standard reading 0.8789 "C

Standard Reading| UUC Reading Correction Uncertainty
(") (°C) (*e) CE¢)
21.2064 20 1.2 0.31
31.3084 30 1.3 0.31

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only,
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%

- 000 -

AL-F0031-03




ENTEECIH Calibration Certificate AR

Wherg uﬁﬂ.nﬁ CALIBRATION 0157
59 Begin
Certificate no: H/T670338
Date of issue : 21-Mar-24

Instrument description i Thermo-Hygrometer

Instrument model :  Extech 445815

Instrument serial no. :  PONPE5899554

ID no. or control no. ¢ TNP.LAB.21

Manufacturer :  Extech Instruments

Probe description g ~

Probe model : o=

Probe serial ¥ o=

Customer name : TNP ENVIRONMENT CO.,LTD.

Customer address = 2 332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong, Nonthaburi 11110

Total pages of certificate s 2 Pages

Receiving no. . L-241004-1

Receiving date. - 08-Mar-24

Parameter of calibration :  Temperature Calibration

Condition of UUC. : Useg

Ambient condition : Al of the Measurement were carried out the stabilized laboratory
Temperature 123 £5°C
Humidity 155 + 15 %RH

Calibration place 17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghona, Laksi, Bangkok 10210

Calibration procedure no. This instrument was calibrated by comparison of indication with the Standard

Thermo- hygrometer according to calibration Work Instruction no .WI-CL-11-C

The calibration certificate expanded uncertainly of measurement s stated as the standard uncertainly of measurent
Multiplied by coverage factor k=2, which for a normal distribution corresponds fo a coverage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).
Date of calibration : 20-Mar-24
" ) s -
Mr. Peerawat Thongbai Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Calibration@sntech.co.th
Tax ID : 0105536035591 www.entech.co.th




ENTECIH Calibration Certificate K&

Where \ tu:‘“" CALIBRATION 0157
G
S'“ Begin

Certificate'no: H/T 670338

Standard refereces

Standard Reference No. Vendor Due Date
ARALAB 300ECP,Fitoclima 5$2023070040-001 MIT 07-Jul-24
Thermo HygroPalm HP 23-A SG-H-00579/66 Success Gateway 16-Aug-24
Measured room conditions
Temperature : 22.1 °C Humidity : 55.9 %RH Pressure : 1019.3 mbar
Calibration results (Without Adjustment) Reference temperature : - °C
Standard Mean of Uncertainty
Parameter of standard Error
values uuc. )
Temperature (°C) 19.97 204 0.13 0.50
Temperature (°C) 25.02 25.2 0.18 0.50
Temperature (°C) 29.99 30.2 0.21 0.50
i
|

Remark : -

End of Report

FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co,Ltd.
17/121 Soi Ngamwongwan 47 Yaek 48, Toengsonghong, Laksi, Bangkok 10210 THAILAND Tel, 0-2779-8888 Calibration@entech.co.th

Tax ID: 0105536035581 www.entechco.th




ENTECIH Calibration Certificate

NSC-TISILTIS 17025

Where ﬁs"‘" CALIBAATION 0157
S“m Begin
Certificate no: H 670285
Date of issue : 71-Mar-24
Instrument description +  Thermo-Hygrometer

Instrument model
Instrument serial no.
ID no. or control no.
Manufacturer

Probe description
Probe model

Probe serial
Customer name

Customer address -

Total pages of certificate
Receiving no.

Receiving date,
Parameter of calibration
Condition of UUC,

Ambient condition

Calibration place

Calibration procedure no.

T

Extech 445815
PONPE5899554
TNP.LAB.21

Extech Instruments

TNP ENVIRONMENT CO.,LTD.
332/173 Moo 3 Tambon Bang Rak Phatthana, Amphoe Bang Bua Thong, Nonthaburi 11110

2 Pages

L-241004

08-Mar-24

Humidity Calibration

Used

All of the Measurement were carried out the stabilized laboratory
Temperature 123 +5°C

Humidity : 55 £ 15 %RH

17/121 Soi Ngamwongwan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210

This instrument was calibrated by comparison of indication with the Standard

Thermo- hygrometer according to calibration Work Instruction no .WI-CL-11-C

The calibration certificate expanded uncertainty of measurement is stated as the standard uncertainty of measurent
Multiphed by coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.

This certificate is applied only to item under test Environmental condition.

This Calibration Certificate may not be reporduced other than in full except with the permission of the issuing laboratory.
Calibration certificates without signature and seal not valid.

This calibration certificate documents are tracebility to national standards, which realize measurement according to the

International System of Units (SI).
Date of calibration 19-Mar-24
%/ . __@ W
Mr. Peerawat Thongbai Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rev.8 Page 1 of 2 Issued Date 26/02/16

Entech Industrial Solution Co.,Ltd.

17/121 Soi Neamwonswan 47 Yaek 48, Toongsonghong, Laksi, Bangkok 10210 THAILAND Tel 0-2779-8888 Calibration@entech.co.th
Tax ID : 0105536035581 www.entechco.th




ENTECIH Calibration Certificate

\.’\u"hel'l?‘!i '['LQ’""E
O A
{-3- Begin

NSC-TISETIE 17025
CALIBRATION 0157

Certificate no: H 670285

Standard refereces

Standard Reference No. Vendor | Due Date
Thermo HygroPalm HP 23-A SG-H-00579/66 Success Gateway 16-Aug-24
Hygrogen 2-XL Performance Entech 24-Mar-24

Measured room conditions

Temperature : 22.7 °C Humidity : 56.7 %RH Pressure : 1013.3 mbar.
Calibration results (Without Adjustment) Reference temperature : 250 °C
Standard Mean of Uncertainty
Parameter of standard Error :
values uucC. )
Humidity (%RH) . 35.00 ' 31 ' -4.09 1.3 '
Humidity (%RH) 50.03 48 -2.03 1.5
Humidity (%RH) " 64.97 _ 68 3.03 1.5
Remark: -
End of Report
FM-CL-09-C Rev.8 Page 2 of 2 Issued Date 26/02/16

Entech Industrial Solution Co,Ltd.
17/121 Soi Neamwonewan 47 Yaek 48, Toongsonehong, Laksi, Bangkok 10210 THAILAND Tel. 0-2779-8888 Calibration@entech.co.th
Tax ID: 0105536035591 www.entech.co.th

e




Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

S

57

I

(T

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
—

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /’f’:\i\\:‘\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T Nsemsimsirozs

CALIBRATION 0008

Certificate of Calibration e :4;5 o

Standard Weight Set

This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Class:F1 Corporate Services 3: Equipment Calibration and Testing Services.

15022021-01

TNP.LAB.25
Used Item

02 March 2023
04 March 2023

Reference: 2303-0104WN Submitted by: TNP ENVIRONMENT CO.,LTD.
Ambient Temperature: ( 23 2 ) °C
332/173 Moo 3, B Rak Phatthana, Bang Bua Thong,
Relative Humidity: (50 +15) % PRSI AR
Nonthaburi 11110
Atmospheric Pressure: 1015.25 mbar
Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.4 °C material density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments

Instrument Model Serial No. Certificate No. Due Date
1) Standard Weight Set (E2) 73336 20026 MM-0018-22 28 Feb 2024
2) Standard Weight Set (E2) 73338 20028 MM-0018-22 28 Feb 2024

2.This certificate is not certified for any commercial transaction.

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

4 This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Thapakorn Thammachai Approved Signatory :

& S

Issue Date : 07 March 2023 [ ]Phalinee Prabpaipal

1 Sura Suwannasri

[ ]Chaowalit Rittirak

B 0303848



Cert No.: 23M455

Page: 2 of 2
Result of calibration
Nominal Conventional mass Uncertainty of Maximum
Value - Measurement Permissible error
Before Adjustment After Adjustment
(%) (%)
200 g 199.99986 ¢ - 0.30 mg 1.0 mg
100 g 100.00015 g - 0.16 mg 0.50 mg
50 g 50.00015 g - 0.10 mg 0.30 mg
209 | 20000116 g = 0.080 mg 0.25 mg
10g 10.000041 g - 0.060 mg 0.20 mg
5g 5000010 g - 0.050 mg 0.16 mg
2g 1.999936 g - 0.040 mg 0.12 mg
19 0999973 g - 0.030 mg 0.10 mg
200 mg 200.059 mg ~200.007 mg 0.020 mg 0.060 mg
100 mg 100.037  mg 99.981 mg 0.016 mg 0.050 mg

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

-00o0-

8 >~

a 1151188



THAI CALIBRATION SERVICES CO., LTD. SO,
19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 T ——
Tel. 0-3439-7682-5 Fax: 0-3439-7687 oy
CALIBRATION P N

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com

o'
ot

)

NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE

Certificate N0.S23065188
page | of 2
Customer : TNP ENVIRONMENT CO., LTD.
332/173 Moo 3 Tambon Bang Rak Phatthana,
Amphoe Bang Bua Thong, Nonthaburi 11110
Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Shimadzu Order No. : 6682523-1
Model : AP225WD Ambient temperature : (26.9 +5.0)°C
Accuracy class : - Relative humidity : (52.0£10.0)%
Capacity : 10g/220 g Received date : 21-Jun-2023
Resolution : 0.00001 g/0.0001 g Date of calibration : 21-Jun-2023
Serial No. : D316301848 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.30 Condition of the balance : Good working conditions
Place of calibration : Way LAB
Calibration method i
This instrument was calibrated according to the EURAMET Calibration Guide No. 18.
Condition of reference standard weight
Instrument Nominal value Serial No. Certificate No.  Due-date  Density (kg/m*)
1 Standard weight set I mgto2kg 15885+15849 M22100018 8-0ct-2023 7950

Traceability of the reference standard weight
This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC

accredited no. Calibration 0189.

Calibrated By : Ackhasak Silarut Approved Signatory :

Technician Chonlatee Pongwatvisanon

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

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No.17067



THAI CALIBRATION SERVICES CO.; LTD. S,

_— ‘ ' g
19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 m
Tel. 0-3439-7682-5 Fax: 0-3439-7687 e
O
CALIBRATION w.thaical E-mail : sale@thaicalibrati Iab@thaicalibration.com  ln\
www.thaical.com mail : sa Eg aicalipration.com, lapi@ ! NSC-TISI-TIS 17025
CALIBRATION o188
CALIBRATION CERTIFICATE Certificate No.S2306518S
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difference between
(eg) (g) suscessive reading (g ) R
100 0.000005 0.00001 5
200 0.00005 0.0001 5
The effect of eccentric application of a load on the indication (test load : 100 g)
Position Balan:ce Reading
(g)
Point 1 100.0000
Point 2 100.0002 3 4
Point 3 100.0001 1
Point 4 100.0000 2 5
Point 5 100.0001
Eccentric Value 0.0002
The error of indication
; v -
Nominal Value ;:::;i::ﬁ;:‘ﬁc Balance Reading Correction Uncertainty (+) k
(g) (g) (2) (g) (2)
Unload 0.00000 0.00000 0.00000 0.000016 232
0.1 0.10000 0.10003 -0.00003 0.000019 2.10
0.5 0.50000 0.50001 -0.00001 0.000023 2.04
1.00001 1.00000 +0.00001 0.000026 2.00
3 5.00000 5.00001 -0.00001 0.000038 2.00
10 9.99999 10.00001 -0.00002 0.000046 2.00
20 20.0000 20.0000 0.0000 0.000085 2.00
50 50.0000 50.0001 -0.0001 ~ 0.00011 2.00
100 100.0000 100.0000 0.0000 0.00018 2.00
200 200.0000 200.0004 -0.0004 0.00034 2.00

Remark : Adjustment, External weight nominal value 100 g, Standard weight of Lab

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor (), which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.
--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 14851



THAI CALIBRATION SERVICES CO., LTD. U,

-

SN
19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 m

Tel. 0-3439-7682-5 Fax: 0-3439-7687 e
CALIBRATION A

www.thaical.com E-mail : sale@thaicalibration.com, lab@thaicalibration.com

,f/"!lr u\‘ \\“
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NSC-TISI-TIS 17025
CALIBRATION 0188

CALIBRATION CERTIFICATE

Certificate No.$2306519S

page 1 of 2
Customer : TNP ENVIRONMENT CO., LTD.
332/173 Moo 3 Tambon Bang Rak Phatthana,
Amphoe Bang Bua Thong, Nonthaburi 11110

Equipment : Non-automatic weighing instrument (Electronic instrument)
Manufacturer : Sartorius Order No. : 66S2523-2
Model : SECURA224-1S Ambient temperature : (26.8 +£5.0)°C
Accuracy class : . Relative humidity : (52.0£10.0)%
Capacity : 220 g Received date : 21-Jun-2023
Resolution : 0.0001 g Date of calibration : 21-Jun-2023
Serial No. : 0041305301 Date of issue : 24-Jun-2023
ID No. : TNP.LAB.31 Condition of the balance : Good working conditions
Place of calibration : vay LAB
Calibration method )

This instrument was calibrated according to the EURAMET Calibration Guide No. 18.
Condition of reference standard weight

Instrument Nominal value Serial No. Certificate No.  Due-date  Density (kg/m’)
1 Standard weight sct 1 mgto2kg 15885+15849 M2210001S 8-Oct-2023 7950

Traceability of the reference standard weight

This certificate is traceable to SI unit through Mass Calibration Laboratory Thai Calibration Services Co., Ltd., NSC-ONSC
accredited no. Calibration 0189.

Calibrated By : Ackhasak Silarut Approved Signatory :

Technician Chonlatee Pongwatvisanon

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

TCS-F-138 Issue 01/Rev.01/12 Jun 2023

No. 17068



THAI CALIBRATION SERVICES CO., LTD. S,

Fy'a \\:// e
"
19/8 Moo 9 Soi Raiking 30 Puttamonton 5 Rd., Sampran, Nakornpatom 73210 M
Tel. 0-3439-7682-5 Fax: 0-3439-7687 NN
CALIBRATION .thaical.com E-mail : sale@thaicalibrati lab@thaicalibrati i
www.lhaical.com E-mall : sale(@ thaicalibration.com, iabi@ihaicalibra on.com NSC-TISI-TIS 17025
CALIERATION o188
CALIBRATION CERTIFICATE Certificate No.S2306519S
page 2 of 2
The repeatability of indication
Nominal Value Standard Deviation of reading Maximum difTerence between
(g) (g) suscessive reading (g ) n
200 0.00000 0.0000

The effect of eccentric application of a load on the indication (test load : 100 g)

Bal i
Poaition alance Reading

(g)
Point | 100.0000
Point 2 100.0000 3 4
Point 3 100.0000 1
Point 4 99.9998 w
Point 5 99.9998

Eccentric Value 0.0002

The error of indication

Nominal Value V;::?ﬁgii:e;:e Balance Reading Correction Uncertainty (+) k
(g) (g) (2) (2) (2)

Unload 0.0000 0.0000 0.0000 0.000082 2.00
0.1 0.1000 0.1000 0.0000 0.000083 2.00
0.5 ©0.5000 0.5000 0.0000 0.000084 2.00

1 1.0000 0.9999 +0.0001 0.000085 2.00
5 5.0000 5.0000 0.0000 0.000090 2.00
10 10.0000 10.0000 0.0000 0.000094 2.00
20 20.0000 20.0001 -0.0001 0.00011 2.00
50 50.0000 50.0001 -0.0001 0.00013 2.00
100 100.0000 100.0000 0.0000 ~ 0.00019 2.00
200 200.0000 199.9998 +0.0002 0.00033 2.00

Remark : Without adjustment

Uncertainty of measurement
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by

the coverage factor (k). which for a normal distribution corresponds to a coverage probability of approximately 95% (confidence level).

This report will certify of the calibrated equipment only.

--End--

TCS-F-138 Issue 01/Rev.01/12 Jun 2023 NO. 1 4 8 5 3
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ﬁ HARIKUL
~ o SCIENCE

CERT.No.: HS-UO39F

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,
Samsaennok , Huaikhwang, Bangkok 10310

Tel: 0-2274-2456 Fax: 0-2274-2443

Email: info@harikul.com www.harikul.com

Certificate of Calibration

Calibration Date : 20 Jun 23 Model - YSI 4010-2wW
Submitted by : TNP ENVIRONMENT COMPANY LIMITED. SIN 1 22051520
332/173 Moo. 3, Tambon Bang Rak Phatthana, Probe : YSI1 4100
Amphoe Bang Bua Thong, Nonthaburi 11110 SIN 1 22C102711
ID NO. =
Avg Room Temp : 20 °C Air Temp ref - S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 757.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician : Kittipong M.
Calibration Details
Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/)
Measurement 1 (mg/l) 9.05 (PASS) =
Measurement 2 (mg/l) 9.05 (PASS) -
Measurement 3 (mg/1) 9.04 (PASS) -
Measurement 4 (mg/l) " 9.03 (PASS) -
Measurement 5 (mg/l) 9.04 (PASS) -
Measurement 6 (mg/l) 9.04 (PASS) -
Measurement 7 (mg/l) 9.04 (PASS) =
Measurement 8 (mg/) 9.03 (PASS) -
Measurement 9 (mg/l) 9.03 (PASS) c
Measurement 10 (mg/l) 9.03 (PASS) -
Mean Measurement 9.04 mg/l -
Inaccuracy 0.05 mg/l -
Overall Status (PASS)
Manufacturer Specification
Accuracy = +/- 0.2 mg/l
1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.
3) This result shall not be used for advertising purpose.
—

Technician Signature

(Kittipong Maekwong)

Laboratory Manager

(Natenapha Pisatkunchon)
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Calibratech Co.,Ltd. B NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-400687-1 Page : 1 of 2
Submitted by : TNP Environment Co., Ltd.
332/173 Moo 3 Bang Rak Phatthana. Bang Bua Thong. Nonthaburi 11110
Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF75
Range : N/A "C Resolution : 0.1 "C
Serial No. : B320.0251 ID No. : N/A
Environment : i On site calibration was carried out at the Laboratory, TNP Environment Co.. Ltd.
Ambient Temperature : (27.0t028.0) "C
Relative Humidity : (45t050) %
Line Voltage : (228.0 10 230.0) V
Date of Received : I'1 December 2023
Date of Calibration : 11 December 2023
Date of Issue : 14 December 2023
Calibrated by : Permpon Chanpu
Calibration Method :  CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400023 66-400547-1 04 Apr 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties arc for a confidence probability of approximately 95%

ISyl

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

Ere

AL-F0031-03 ' ~



CAL

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

Certificate of Calibration
Certificate No. :66-400687-1 Page : 2 of 2

Without Adjustment
Good

Result of Calibration :
UUC Condition As-Received :
Function : Temperature measurement

This instrument was setting air ventilation at position 0 (¢lose)

Inside of Chamber

f W =040 m
2 4 D =033 m
A .
1 3 H =05 m
3
. 9 Capacity = 0.07 m
o]
2 6 H/2 8
? ?
<
I M2 V'i
5ciy
D
v 2 o )
P Front o
- W L
Test Setting Indicating
, B : Measured Temperature (* C) @ Sensor No. Uncertainty
Point [ Temperature | Temperature
LoE) {*E€) ) 1 2 3 4 5 6 7 8 9 (+"C)
85.0 85.0 85.0 85.3 | 85.1 | 85.2 | 85.1 | 85.0 | 848 | 84.7 | 84.7 | 85.0 .64
104.0 104.0 104.0 1043 [104.21 1043 104.1[104.0[103.8] 103.7] 103.7] 104.0 0.69
180.0 180.0 180.0 179511799 180.0[ 179.8[179.9] 1794 1789 1794 | 180.0 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(e (i) ("C) (*C) {"C) (*E)
85.0 85.0 85.0 0.4 0.1 0.8
104.0 104.0 104.0 0.4 0.1 0.8
180.0) 180.0 1800 1.4 0.3 1.6

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

AL-F0031-03
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ANS! s horal Accreditaticn Boart

’/,:.Ew\\“ ACCREDITED
7 o ——
'{"t,,;m\‘,\ﬁ‘\ CALIBRATION AND

DIMERSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number : SPR23110535-2 Page : 1 of 3

Customer : TNP ENVIRONMENT CO.,LTD.

332/173 Moo.3, Bang Rak Phatthana, Bang Bua Thong, Nonthaburi

2 11110
‘_ Equipment Name . Water Quality Meter
- Manufacturer . Digicon

Model . WA-485D
: Serial Number : T.075714
5 ID. Number : TNP-LAB-46

Environmental Conditions

Ambient Temperature - ol o Received Date : 30 Nov 2023
:_ Relative Humidity : 50% T 159 Calibration Date : 19 Jan 2024
; Location of Calibration : In-Lab Recommend Due Date © 19 Jan 2025
- Calibration Procedure . SP-CPC-04-01, Date of Issue + 20 Jan 2024
4 SP-CPC-04-02,
Method of Calibration SP-CPC-04-11

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

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
— received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

< include the uncertainties and the customer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology
System (Thailand).

Calibrated by : Mr.Sarawut Khitmai Approved by

=3 Calibration Officer ( Mr.Prayc:l:m Topart )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report
Certificate Number SPR23110535-2 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date

;Zero Oxygen Solution HI7040L Lot S0027-23 _ 21C31 21 Mar 2028
Standard pH Solution PHO16.L5 Lot No.882984 61267077 20 Mar 2024

Standard pH Solution PH107.LS Lot No.882985 61275614 13 Apr 2024

Standard pH Saolution PHO20.LS Lot No.882986 61268050 20 Mar 2024

Conductivity Standard 84 uS/cm CS84MOS.LS Lot No.882987 61247444 20 Mar 2024
| Conductivity Standard 1413 uS/cm CS1413M0S.L5 Lot No.882988 61267992 20 Mar 2024

Conductivity Standard 12880 uS/cm CS1288P1S.L5 Lot No.882989 61247253 20 Mar 2024
| Sodium Chloride Standard Solution RM0O03461L25 Lot No.841770 97756699 23 Sep 2024

Traceability

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

C.P.A. Chem - ANAB#AT-1836 (ISQ/IEC 17025:2017) and ANAB#AR-1835 (ISO/IEC

17034:2016)

SP-FM-04-15 rev.0
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Result of Calibration

 METROLOGY SYSTEM ( THAILAND ) (

0.,LTD.
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s :
el A CALIBAATION AND
CHMENSIOMAL MEASURERIENT

Certificate No. : SPR231105635-2 Page : 3 of 3
pH Measurement @ 25 °C Unit @ pH
Standard uuc T Uncertainty
Solution Reading (£)

4.008 3.98 -0.028 0.014
65.984 7.01 0.026 0.012
10.011 10.02 0.008 0.018

Conductivity Measurement @ 25 °C
Standard uuc Error Uncertainty
Solution Reading (k)
84 uS/cm 84.6 uS/cm 0.6 pS/cm 0.60 pS/cm
1.413 mS/cm 1.415 mS/cm 0.002 mS/cm 0.0082 mS/cm
12.88 mS/cm 12.89 mS/cm 0.01 mS/em 0.075 mS/em
» Dissolved Oxygen Permanance Test Unit : ma/L
EAm: uuC ror Uncertainty
Standard Reading- (+)
0.0 0.0 0.0 0.13
5.0 4.9 -0.1 0.13
8.3 8.2 =01 0.13
Salinity Measurement Unit : % Salinity
Actual uucC Uncertainty
Reading Error (+)
Standard =
5.0269 5.04 0.0131 0.015

Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Calibration Marked (*) "Not ANAB Accredited " in this Certificate have been included for completeness.

Measurement Uncertainty

- End of Certificate -

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

SP-FM-04-15 REV.0
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;EMMEE

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %ﬁg
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ol N it e
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1099
Page: 10of 3

Certificate of Calibration

Equipment : Autoclave

Manufacturer : Rexall

Model : LS-2D

Serial No. : 04131

ID No. : AUT-01

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 205

Received Order : 12 July 2023

Calibration Date : 12 July 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50%30) %

Calibrated by : Preecha Hlahib

Approved by : Wu, :

Approved Signatory

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

Issue Date : 24 July 2023

The Uncertainties are for a confidence probability of approximately 95 %

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

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

A 0056477




Equipment : Autoclave Cert. No.: 23TM1099
Condition As-Received : Used Item Page: 2 of 3
Reference : 2307-00940C-7
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY41021843 22LM172 TPA 27 Dec 2023

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- ( *) Without Adjustment
Function of UUC* : Temperature Source

Environmental
(e ( %R.H. ) ( Volt )

i TN Beginning of Calibration 30 55 220
Finished of Calibration 30 57 220
1 e o Ref. Std.
Position Description
ID No.:
2 1= Center of chambe_r 21-04TC-01
p/- 2= |Temperature sensor | 21-04TC-02
3= Exhaust port 21-04TC-03

Mo,

al1l172213




Equipment : Autoclave Cert. No.: 23TM1099
Condition As-Received : Used Item Page: 3 of 3
Reference : 2307-00940C-7
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Operating parameter Set : Temperature = 121 e
Sterilization period = 15 minute
UUF:* UU('.:* r Average* . Stability Press'ure Unsatialnty Coverage
Setting | Reading Position | Standard Reading Reading Factor
(fe) | (€] (°c) (£°C)|(kglem?)| (£°C) k
1 121.837
121 - 2 121.869 0.89 1.2 1.3 2
3 121.875
Average* : The average of 30 values in each position.

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
: Unit Under Calibration

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

uuc*
Note :

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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) T
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES :’-61///;__-‘_\\\\3-?

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i
NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1100
Page: 10of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : BM 500

Serial No. : D593.0342

ID No. : CHI-002

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 204

Received Order : 12 July 2023

Calibration Date : 12 July 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : W’M

Approved Signatory

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

Issue Date : 24 July 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0056478




Equipment ;

Condition As-Received :

Reference :

Procedure Used :-

Incubator
Used ltem
2307-00940C-4

Cert. No.:
Page: 2 of 3

23TM1100

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

1. Reference standard instrument:-

Instrument

1 ) Data Acquisition
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :-

Function of UUC* :

Cert. No.
22LM172

Serial No.
MY41021843

Traceable
TPA

Due Date

(*) Without Adjustment
Temperature Source

27 Dec 2023

Fresh air setting : Not Available Environment during calibration
~ | Beginning Finished
Temp. (°C) 22 22
f REL.Humid. ( % ) 64 66
2 . AC Supply ( Volt ) 222 221
A o ()
: 3 (s> —— Ref. Std.
" E E s B ID No.:
Q ! o) 1 18-04RTD-01
e 2 18-04RTD-02
! szj*:bmﬁ > / 3 18-04RTD-03
— 4 18-04RTD-04
- W > 5 18-04RTD-05
6 18-04RTD-06
" 18-04RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-04RTD-08
G 5.0 cm e 0.40 m 9 (ref.) 18-04RTD-09
b= 50 o¢om W = 0.56 m
c= 5.0 cm H= 0.48 m
Capacity = 0.11 m?

W

a 1172211




Equipment : Incubator Cert. No.: 23TM1100

Condition As-Received : Used Item Page: 3 of 3
Reference : 2307-00940C-4
Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| uUuc* uuc* Temperature Temperature | Overall |[Coverage|
Point Setting | Reading stability uniformity Variation| Factor
(°C) (). | G (£°C) (°C) (C) k
35.0 35.0 35.0 0.040 0.27 0.48 2
Calibration Measured Temperature ( °C ) .
s — Uncertainty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (276
35.0 35.021 | 34.900 | 35.010 | 35.284 | 34.853 | 34.919 | 34.945 | 34.964 | 35.089 0.30

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

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

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

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

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ~ Z<NU§
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Ko NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX. 0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM1273
Page: 10of 3

Certificate of Calibration

Equipment : Incubator
Manufacturer : Envilab-Intiligent
Model : -

Serial No. : =
ID No. : CHI-005

Submitted by : Environment & Laboratory Co.,Ltd.
40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 204

Received Order : 24 August 2023
Calibration Date : 24 August 2023

Ambient Temperature : (26 £10) c

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by : M

Approved Signatory

() Pornthippa Tameyakul
() Ponpan Paipim
(v/F Suwit Imjai

Issue Date : 29 August 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0057741




Equipment : Incubator Cert. No.: 23TM1273
Condition As-Received : Used Item Page: 20of 3
Reference : 2308-06000C-1
Procedure Used :-

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

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY44035217 22LM170 TPA 16 Dec 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

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

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
| Beginning Finished
Temp. (°C) 23 23
_{ REL.Humid. ( % ) 50 54
2 2 AC Supply ( Volt ) 220 220
A C1> o
(ref) e Ref. Std.
; C?le Position : oy
S 8 1 18-10RTD-01
v 7 2 18-10RTD-02
! sz“:g,zﬂ_ = / 3 18-10RTD-03
; — L 18-10RTD-04
~ W = 5 18-10RTD-05
6 18-10RTD-06
7 18-10RTD-07
Probe Installation Details : Dimension of Chamber : 8 18-10RTD-08
- 5.0 cm D= 0.40 i 9 (ref.) 18-10RTD-09
b= 50 cm W = 0.70 m
c= 50 om H= 10 m
Capacity = 0.28 m?

S
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Equipment : Incubator Cert. No.: 23TM1273
Condition As-Received : Used ltem Page: 30of 3
Reference : 2308-06000C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UUC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) (°C) | (°C) (£°C) (C) (°c) k
35.0 35.0 35.0 0.47 1.2 1.8 2
Calibration Measured Temperature ( °C ) .
. — Uncertainty
Point Position
(%G 1 2 3 4 5 6 7 8 9 (ref.) (£°e)
35.0 34.805 | 34.737 | 34.701 | 34.435 | 34.724 | 34.783 | 35.228 | 35.604 | 34.816 0.71

Average* : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.

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

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

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

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂﬁé
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7////"‘;_:\\-"\“:%
K N
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 fuld
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23CHO420
Page.: 10f3

Certificate of Calibration

Equipment : Spectrophotometer

Manufacturer : Hach

Model : DR 3900

Serial No. : 1988383

ID No. : SPE-002

Condition As-Received: Used Item

Received Date : 12 July 2023

Calibration Date : 12 July 2023

Reference : 2307-00940C-11

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13
Talad Kwan, Mueang, Nonthaburi 11000

Calibration Place : Room No. 304

Ambient Temperature : (26.7 -26.9)°C (On-Site)
Relative Humidity : (57.2-51.2)% (On-Site)
Calibration Procedure : In - house method :

CP-OCH4 based on ASTM E 275-01

Calibrated by : Kunchit Promprat

Approved by : WLJ« ;

Approved Signatory

(./) Malee Butkruea
() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 24 July 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0056486




Cert. No.: 23CHO420

Page: 2of3
Condition of calibration result
1. Reference Standard Material :
Material Serial No. Certificate No. Due date

1. Absorbance Standard set 32587 100509 28 Mar 2024
2. Absorbance Standard set 32590 100508 28 Mar 2024
3. Absorbance Standard set 8331 105939 28 Sep 2024
4. Wavelength Standard set 29829 94776 02 Sep 2023
5. Wavelength Standard set 29829 Q4777 02 Sep 2023

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

4. Spectral BandWidth : 5 nm
Scan Speed : - nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverage
UUC Reading
of Reference Material Measurement Factor

(nm) (nm) (£nm) k

361.40 361 0.59 2.00
447.20 446 0.59 2.00
537.00 536 0.59 2.00
638.00 637 0.59 2.00
740.51 741 0.59 2.00
807.04 807 0.59 2.00

ol -

a 1172195




Cert. No.: 23CHO420

Page: 3of 3
Calibration Results : without adjustment
Photometric Accuracy
Wavelength Certified Values Uncertainty of |Coverage
UUC Reading
of Reference Material Measurement Factor
(nm) (Abs) (Abs) (tAbs) k
Zero 0.000 0.0046 2.00
0.4246 0.423 0.0061 2.00
350.0
Zero 0.000 0.0050 2.00
0.6385 0.633 0.0055 2.00
Zero 0.000 0.0028 2.00
0.5607 0.560 0.0030 2.00
440.0
0.7336 0.733 0.0030 2.00
1.0636 1.063 0.0030 2.00
Zero 0.000 0.0028 2.00
0.5224 0.522 0.0028 2.00
546.1
0.6856 0.684 0.0029 2.00
0.9937 0.992 0.0028 2.00
Zero 0.000 0.0028 2.00
0.5397 0.538 0.0028 2.00
635.0
0.6832 0.680 0.0028 2.00
0.9886 0.985 0.0028 2.00
Remark

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

- The Potassium Dichromate filled cells are measured against a Perchloric acid blank.

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

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

-000-
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Cert. No.: 23TM1173
Page: 10f 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Memmert

Model : WB 22

Serial No. : 1505.00563

ID No. : WAB-01

Submitted by : Environment & Laboratory Co.,Ltd.

40 Soi Liangmueangnonthaburi 13,
Talad Kwan, Mueang,
Nonthaburi 11000

Location : Room No. 303

Received Order : 12 July 2023

Calibration Date : 12 - 13 July 2023

Ambient Temperature : [ 28:x 100)2C

Relative Humidity : (50+30)%

Calibrated by : Khit Ruttanaprapachai

Approved by : Qﬂh‘u ;

Approved Signatory

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

Issue Date : 24 July 2023

The Uncertainties are for a confidence probability of approximately 95%

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

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

A 0056487




Equipment : Water Bath Cert. No.: 23TM1173
Condition As-Received : Used ltem Page: 20of 3
Reference : 2307-00940C-3

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY44073381 23LM85 TPA 19 May 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used : Water

Environmental AC Voltage Supply
(°C) ( %R.H.) ( Valt )
Beginning of Calibration 30 47 220
Finished of Calibration 31 50 221
Ref. Std.
Position : S/N.:
1 4803988-006
P B 2 4803988-007
5(ref))
il 3 | 3 4804539-014
7 4 4804539-015
5(ref.) 4804539-016
Front

Mak .
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Equipment : Water Bath Cert. No.: 23TM1173
Condition As-Received : Used Item Page: 30of 3
Reference : 2307-00940C-3
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uucH Average* Standard Reading ( °C ) i
y : ; — Uncertainty
point Setting Reading Position
(°cy (&) (°€) 1 2 3 4 5 (ref.) (£%€)
44.5 44.5 445 44.507 44.503 44.498 44,509 44,502 0.15
60.0 60.0 60.0 59.914 59.928 59.912 59.899 59.894 0.15
Calibratlon | ;. ermity | Stabity | SOYerage
point Factor
(°c) (°C) (£°C) k
445 0.039 0.023 2
60.0 0.098 0.042 2

Average™ : The average of 30 values in each position.
Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

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

Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

uuc* :
Note :

Unit Under Calibration
The reported uncertainty of measurement was included stability and excluded uniformity.

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

-olo-
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

SOy,

>

: SN
45/48 Soi Salatharmmasop3i, Sslathammasop Rd., S %
Salathammasop, Thawewatthana, Bangkok 10170 Thalland M, S é‘
Tel : 0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal.com %, ,;’?’:\“\‘\\\\\‘ il

NSC-TISLTIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-019
Issue Date © 30 June 2023 Work Order No. : 23/0879

Custormer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received : 28 June 2023

Date of Calibration : 28 June 2023

Instrument Details : Description : Water Bath
Manufacturer : ThremoFisher
Model ¢ N/A
Serial No. : 0152187501160414
D No. : CHMO000205
Resolution s 01 ¢
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the liquid
bath according to calibration procedure CWI-T-11 in-house methods based on

ASTM E715-80 (Reapproved 2006)

Environmental Conditions
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH

Line Voltage : Area Monitoring 220 VAC = 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,

which realize the unit of measurement according to the International system of
Units (SI} and The temperature scale in use at this laboratory is The International

Temperature scale of 1990,

" Calibrated by : Mr. Thichakorn Srisupob Approved by : A
Calibration Engineer { Mr. Anuwat Yaklermijit }
Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Lid.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170
Phone : 0-2408-8474 Fax: 0-2408-8477 nttp.//www.cTystalcal.com Email : info@crystalcal.com
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CERTIFICATE OF CALIBRATION

Certificate No, : 23-0879-019

Issue Date 30 June 2023 Work Order No. : 23/0879
Details of calibration
1. Reference Standards Instrurment
Instrument Model Serial No. /1D No. Certificate No, Due Date
Data Acquisition unit - 349724 MY592002085 22-1146-021 22 November 2023
Sensor type RTD Channel 101 to 106 22-1146-021 22 November 2023
2, Certificate traceble : This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3. Condition of item ¢ Used

4. Calibration site : On-site

5. Result of Calibration : Without Adjustment

6. Evaluate Condition : Time Constant : - Hour 33 Minute At Cal. point 445  *C
Type of Control : PID Control

Testing liquid bath use media is Water
7. Calibration note : The results reperted in this certificate refer to the condition of instrument on

the process into the standy state of Liquid Bath

[+-]

. Sensors Installation Diagram
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-019

Issue Date © 30 June 2023 Work Order No. : 23/0879
Result of Temperature Distribution and Performance Check
Table 1 : Reporting of Temperature
Average Measured Temperature (°C} @ Sensor No.
Calibration Uncertainty
{Sensor No.5 1s REF)
point (°C}
#1 #2 #3 #4 #5 * (°0)
445 44.50 44 .50 44.50 44 50 44,51 0.13

Table 2 : Reporting of Characterization Result

Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set point (°C) MAX MIN Average + (°C) Q) {°C}
44.4 44.4 44.4 44,4 0.04 .07 0.07
Note ;

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the center of bath

The measurad temperature data readout by software "Benchlink Datalogger 3"

The quoted uncertainty include " Stability " and exclude' Loading effect (20% of Temp Uniformity}

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

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 chservation time as possible to
determine the temperature pattern or homogeneity within the bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indlicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

~Z

This result of calibration was found accurate as shown on date and place of calibration only.
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%,

+-END-- PAGE 3/3
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NSC-TISITIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-008
Issue Date 30 June 2023 Work Order No. : 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received 1 26 June 2023

Date of Calibration : 26 June 2023

Instrument Details : Description : Temperature Controlled Enclosures [Incubator]
Manufacturer : memmert

Model . INE 500
Serial No. : E512.0738
ID No. : CHMO000151
Resolution 2 0.1°C
Location : Laboratory

Callbration Method @ This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E} : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC = 10%

Traceability of Measurement :
This certfficate of calibration documents the traceability to national standard,

which realize the unit of measurement according to the Intermational system of
Units (SI) and The temperature scale in use at this laboratory is The International

Temperature scale of 1990,

Calibrated by : Mr. Wuttinun Yindeepot Approved by : AL v
Calibration Engineer { Mr. Anuwat Yaklermijit )
Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170 ;
Phone : 0-2408-8474 Fax: 0-2408-8477 httpy//www.crystalcal.com Email ; info@crystalcal.com
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CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-008

Issue Date ¢ 30 June 2023 Work Order No. : 23/0879
Details of Calibration
1, Reference Standards Instrument
Instrument Model Serial No./ins No. Certificate No, Due Date
Data Acquisition unit 34972A MY52002085 22-1146-021 22 Novernber 2023
Sensor type RTD RTD# 101-109 22-1146-021 22 November 2023
2. Certificate traceble ¢+ This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3, Condition of item ¢ Used

4, Calibration site : On - 5ite

5. Result of Calibration : Without adjustment

6. Evaluate Condition : Time Constant : - Hour 33 Minute At cal. point 415 *°C
Air vent o Off
Fan speed status : None Fan Speed

7. Calibration note : The results reported in this certificate refer to the condition of instrumnent on

the process into the steady state of chamber
8. Sensours Installation Diagram : When;  Sensor installation location in Chamber @ Working Space

A = Distance between sensor and wall of chamber is 5 cm

9. Dimensions of chamber W = 056m ; D= 04m i, H = 048 m
/ L L4
» - - //
S s, - —
#1 #3
s £
< i
\45 H/2
T _#6 #8
= i
| W2 S
S ——————— I 27 P
#5 © Y
v L 7 - M__’—'—' rd
1A |
W (£ 1.0m)

Diagram of Chamber
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NSC-TISLTIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-008

Issue Date 30 June 2023 Work Order Neo. : 23/0879
Result of Temperature Distribution and Parformance Check
Tablel : Reporting of Temperature Distribution
Average Measured Temperature (*C) @ Sensor No.,
Calibration . Uncertainty
ooint (°C) (Sensor No.9 is REF)
#1 #2 #3 #4 #5 #6 #7 #8 #9 £(°0)
415 41.91 41.99 a41.77 41.86 41.62 42.18 41.66 41.76 41.80 0.29
42.0 4246 42.52 42.29 42.39 42.16 42,66 42.19 42.27 42.33 0.26
Table 2 : Reporting of Performance check
Indicator Indicator Reading ( C) Stability Uniformity Overall variation
Set Point (*C) MAX MIN Average £ (°C) (°C) (°Q)
41.5 41.5 415 41.5 0.14 .51 0.74
42,0 420 420 429 0.10 0.44 0.64
Note
Calibrate iterns it good condition and this report customer request and accepted in certificate
The reference sensor is preferably located of the geometric center of chamber
The measured temperature data readout by software *Benchlink Datalogger 3"
The quoted uncertainty include * Stability * and * Loading effect (20% of Temp Uniformity} "
Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady state conditions,
Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

A

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

The reported uncertainty of measurernent was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

—~END-- PAGE 3/3
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CALIBRATION OZ60

CERTIFICATE OF CALIBRATION

Certificate No, ; 23-0879-010
Issue Date + 30 June 2023 Work Order No. ; 23/0879

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,

Kleng Nueng, Klong Luang, Pathumthani 12120, Thailand
Date of Received : 26 June 2023

Date of Calibration : 26 June 2023

Instrument Details : Description . Temperature Controlled Enclosures [Incubator]
Manufacturer : memmert
Model . IN110
Serial No. : D415.0797
D No. » CHMO000181
Resolution »01°C
Location : Laboratory

Calibration Method : This instrument was calibrated by insert standard thermometer into the chamber
according to calibration procedure no. CWI-T-10 follow up to TLAS G-20-1/02-08
(E) : Guidelines for Calibration and Checks of Temperature Controlled Enclosures.

Environmental Conditions :
Temperature : Area Monitoring between 15°C to 40°C
Humidity : Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement :
This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of

Units {SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990,

Calibrated by Mr, Wuttinun Yindeepot Approved by : — -
Calibration Engineer { Mr. Anuwat Yaklermjit )
Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3

45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Banekok 10170
Phone : 0-2408-8474 Fax: 0-2408-8477 http:/Awww.crystalcal.com Email : info@crystalcal.com
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. ; 23-0879-010

Issue Date : 30 June 2023 Work Order No, ; 23/0879
Details of Calibration
1. Reference Standards Instrument
Instrument Model Serial No./Ins No. Certificate No. Due Date
Data Acquisition unit 34972A MY49024826 22-1485-003 20 November 2023
Sensor type RTD RTD# 301-308, 310 22-1485-003 20 Novernber 2023
2. Certificate traceble : This certificate traceable to The Intemational System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3. Condition of item 1 Used

4. Calibration site’ : On - Site

5. Result of Calibration : Without adjustment

6. Evaluate Condition : Time Constant : - Hour 33 Minute At cal. point 35
Air vent o Off
Fan speed status : None Fan Speed

7. Calibration note : The results reported in this certificate refer to the condition of instrument on

the process into the steady state of chamber
8. Sensors [nstallation Diagram @ When;  Sensor installation location in Chamber @ Working Space

A = Distance between sensor and wall of chamber is 5 cm

9. Dimensions of chamber W = 056m i D = 0.4m i H = 048m
I #2 [/#/4
_—Z A )
#1 #3
G} ‘ 4
L) i
- !
Wl 1
— i Hf2
T | #6 A #5_
" i 7
| w/2 i S
#5 J‘::_,___._._! _______ —~ 4 &7 //, ::\9
A T / N
,l, I AF' — 17 n;// A%
= — -
|A gl
W (< 10m)

Diagram of Chamber
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NSC-TISETIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0879-010
Issue Date - 30 June 2023 Work Order No. ; 23/0879
Result of Temperature Distribution and Performance Check
Tablel : Reporting of Temperature Distribution
Average Measured Temperature (°C) @ Sensor No,
Calibration Uncertainty
(Sensor No.9 is REF)
point {°C)
#1 #2 #3 #4 #5 #6 47 #8 #9 £ ("0
35.0 35.05 35.03 35.04 35.07 34,80 34.87 34.78 34.86 25.07 0.26
Table 2 : Reporting of Performance check
Indicator Indicator Reading { C) Stability Uniformity Overall variation
Set Point (°C} MAX MIN Average ("0 Q) °Q)
348 34.8 43 34.8 0.11 0.33 0.48
Note

Calibrate items it good condition and this report customer request and accepted in certificate

The reference sensor is preferably located of the geometric center of chamber

The measured temperature data readout by software "Benchlink Datalogger 3

The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady state conditions.

Overall Variation - The difference of the maximum and minimium measured temperatures througout chservation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

N

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

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

a level of confidence of approximately 95%.

—END--
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0420-001
Issue Date . 21 March 2023 Work Order no.: 23/0420

Customer Name : BUREAU VERITAS AQ LAB (THAILAND) COMPANY LIMITED
111 Thailand Science Park, Moo 9 Paholyotin Road,
Klong Nueng, Klong Luang, Pathumthani 12120, Thailand

Date of Received : 21 March 2023

Date of Calibration : 21 March 2023

Instrument Details : Description : Autoclave
Manufacturer : HIRAYAMA
Model : HV-11011
Serial No. : 34819080032
ID No. : CHMO000199
Resolution = (0.1 PE
Location . Laboratory

Calibration Method : This instrument was calibrated by insert Temperature data logger into
the chamber of autoclave according to calibration procedure CWI-T-12 in-house
methods based on BS 2646 : 1993 part 5 clause 3.1

Environmental Conditions
Temperature : Area Monitoring between 15°C to 40°C
Humidity . Area Monitoring between 30%RH to 85%RH
Line Voltage : Area Monitoring 220 VAC + 10%

Traceability of Measurement
: This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (S) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.
Calibrated by : Mr. Kritsada Kaewwangpa Approved by : P W
Calibration Engineer ( Mr. Anuwat Yaklermjit )

Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
45/48 Salathammasop 31, Salathammasop Rd.,Salathammasop, Thawewatthana, Bangkok 10170

Phone : 0-7408-8474 Fax: 0-2408-8477 httpy//www.crystaical.com Email : info@crystalcal.com
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0420-001

Issue Date : 21 March 2023 Work Order No. : 23/0420

Detai Calibrati

1. Reference Standards Instrument

Instrument Serial No. Certificate No. Due Date
R14466 22-1388-001 11 QOctober 2023
Temperature Data Logger Type RTD R14467 22-1388-001 11 October 2023

R14469 22-1388-001 11 October 2023

2. Certificate traceble : This certificate traceable to The International System of Unit refer to

Crystal Calibration Sales and Service Co., Ltd. , NAC Calibration No. 0260

3. Condition of item 1 Used

4, Calibration site : On-site

5. Result of Calibration : Without Adjustment

6. Evaluate Condition : Time Constant 20 Minutes At cal. point It o

Calibration process record temperature data at sterilization time

7. Calibration note : The results reported in this certificate refer to the condition of instrument on
the process into the standy state of chamber

8. Sensors Installation Diagram  : Probe 1 : Installation Attached to the load temperature probe, within 20 mm
Prabe 2 : Installation in the half of upper the Chamber autoclave

Probe 3 : Installation in the Chamber drain, within 100 mm

A

PAGE 2/3




\ ! CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. S,

Salathammasop, Thawewatthana, Bangkok 10170 Thailand

| CCS j 45/48 Soi Salathammasop31, Salathammasop Rd., M

) Tel:0-2408-8474-5 Fax : 0-2408-8477 Email : info@crystalcal.com www.crystalcal com
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CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 23-0420-001

Issue Date : 21 March 2023 Work Order No. : 23/0420
Result of Temperature Distribution and Performance Check
Table1 : Reporting of Temperature within chamber autoclaves
Calibration Average Measured Temperature (°C) @ Sensor No.
Sterilization time Uncertainty
point (Sensor No.2 is REF)
{°C) ( Minutes ) #1 #2 #3 +(°C)
115.0 20 115.46 115.44 115.49 0.45
118.0 15 11852 118.51 118.55 0.45
121.0 15 121.55 121.52 121.57 0.45

Table 2 : Reperting of Characterization within chamber autoclaves

Indicator Indicator Reading ‘o Stability Uniformity | Overall variation
Set point ( °C) MAX MIN Average MPa +:( °Ch) i) (°c)

115.0 115.7 115.6 115.7 0.071 0.29 0.09 0.60
118.0 1188 118.7 118.8 0.089 0.21 0.06 0.45
121.0 1218 121.7 121.8 0.108 0.20 0.08 0.45

Note :

Calibrate items it good condition and this report customer request and accepted in certificate

Temperature Data Logger has setting interval time is 5 seconds per record data

The measured temperature data readout by software "Madgetech Data Logger Software”

The quoted uncertainty include " Stability " and Loading effect (20% of Temp Uniformity) *

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible to

determine the temperature pattern or homogeneity within the bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time.

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

A

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

a level of confidence of approximately 95%.

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

--END--
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JOB No: ..... LSPR2309932...... MODEL: KB 20s S/N: 7020 16 0087 / 7210 16 0009

Part 1: asrusaanimnasos

Digestion Unit

3 L —+—— 5
1 5
- O
6
riini]) || vt
2 | a [!EE-.; 7 8
[ S o -
| - — — —— .
i s S L ] [ | T 0
‘m = P [
. e v . o - 10
| | . | | =
Front Real
No. PASS Fail Remark
1 KJALDATHEAM —Digestion Block |Zl ]
2 Two tier console |Zl []
3 Drip tray |Zl ]
4 Exhaust system |Zl ]
5 Insert rack M []
6 Control unit |Zl []
7 Inner for PT-100 IZI []
8 Connection cable |Zl []
9 Excess current switch |Zl []
10 Excess temperature |ZI 0




Part 2: S1922100AIALIIENUHNANITIHUINT Preventive Maintenance

2.1 asawaszuulih

Pass Fail N/A Remark
W 220 V50 Hz M O O ..
sz llhauidanse 4| O O
2.2 asreginsainieuen

Pass Fail N/A Remark
aelilveunio 4| O O
noudasulensa 4| O O
Meeenen et lonsa 4| O O
ANTNUDY Aluminum block |Zl J C) Saudenas

0t
=
e
e
(]
O
TZ control TR control

2.3A53FATTUUMSNIINU Pass Fail N/A Remark
amgla-danan (1)TR control (11)TZ control IZI Q ..............
DUEAAINAVDI Control 4] O O
Yuna dari Tusunsu TZ control (5.6) M O O
1Juna 31 83 3 TZ control (7) M O O ...
ﬂqllﬂﬂ G%:Qﬂﬁ Suction TZ Control (10) |Zl ) T
ﬂllﬂﬂ@élg\iﬂli Cool Trap TZ Control (9) IZI ) C)
{luna 5/ 1gAM3U TZ Control (8) M O O
mi‘ﬁuﬂmﬂqmﬂgﬁlﬂﬂﬂ’jﬂO’eNﬂWifJ‘LHﬁﬁZSO’ENﬁW M O O ...
mshauvesdafesiuguugiiguiu M O O ...
MIMNUVBITLVDAIUANGUNYT M O O ...



JOB No: ...LSPR2305476 | MODEL:

TUR/K

S/N:

6300 15 0026

6

7

A

3—

2

1

No. PASS Fail N/A Remark

1 Glass-Bottle M ] 0
2 Power switch green M ] L]
3 | Screw cap With Silicone seal GL45 | ] L] Butdenamw eastdguwion Seal
4 Down pipe long M ] L]
5 Down pipe Short M ] L]
6 Isoversinic tubing 12/17 IZI [] L]
7 Isoversinic tubing 12/17 IZI ] L]
8 Turbosog | ] U
9 Isoversinic tubing 12/17 maniflod M [] L]
10 | Glass elbow M [] 0
11 Isoversinic tubing 12/17 M ] L]
12 | Inlet from maniflod M ] L]
13 Cooling water outlet M ] L]
14 | Screw for suction capacity IZI [] L]
15 Gas outlet pipe IZI [] L]
16 | Drip tray IZI [] L]
17 | Water inlet M [] (]
18 | Connection cable M [] (]




1] ‘lj1§ Snunall (Basic maintenance)

] @ 1 a = ~ [ A o ] g}.l [ Y o Y
m3deafediunamsheangunssdwiiesnnmedaiuamsadeiuldTasuugiihlvdon
3’, A a d [ ] [l § [ a
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JOB No: LSPR2309931 MODEL: VAP 400

Part 1: Operational Qualification (OQ)
1.1 A3ADUANINAT O

FRONT

@

(&) (o)

S/N:

5400 15 0006

Z
o

FAIL

£
>

Quick clamping device with clamping block

Digestion tube 250/300 ml

PTFE steam inlet tubing

Connection stopper , Viton

Screw cap GL18

PTFE-inlet tubing NaOH

Distribution head made of glass

Screw cap GL32

OO (N0~ |W|N |-

Distillation condenser made of glass

[ERN
o

Screw cap GL14

Ventilation valve

[y
[N

[EnN
N

Control panel

[EEN
w

Operating Button

[N
SN

USB interface (with protective cap)

[ERN
[$]

Silicone tubing 8/10 for distillate discharge **

[EnN
»

Verprene tubing 4/8 , receiver suction **

Cable duct for electrode cable + titration tube**

[ERN
~

[ERN
oo

Silicone tubing 4/7 , boric acid inlet**

[EnY
[(e]

Sensor for level monitoring including connector**

N
o

Agitator motor with propeller**

N
[y

Titration acid inlet tube **

N
N

Receiver glass**

N
w

Holder for pH electrode , removable**

N
i

pH electrode (combined electrode)**

25 | Drip tray PP

”|OO00000 000 RERERERERERREREE S

U00|0|00|0]00|0|0\0|0]0\0|0]0\010]0/010]01010

UIRRINNRR| AR OO0 OO0 000 0O OO0

** only VAP 450




REAR

-
i
1

ElE(EiEiEin|EEE

ElE B EEE
ER B R RN EDRE

No PASS FAIL N/A
1 | Tube connection for sample H3BO3 supply 4| ) CJ
2 | Tube connection for sample H20 supply %] CJ O
3 | Tube connection for steam generator H2O supply 4| ) ]
4 | Tube connection for NaOH supply %] O O
5 | Tube connection for receiver glass extraction 4| CJ O
6 | Tube connection for sample waste extraction 4| ) ]
7 | Tube connection, overpressure steam outlet %] CJ O
8 | Connection for cooling water supply (with cleaning sieve) 4| ) ]
9 | Tube connection for cooling water outlet %] CJ O
10 | 4 X USB interface A O O
11 | 1 X RS-232 Interface 4] O O
12 | LAN Interface A O O
13 | Screw cap for Perspex cover 4| ) )
14 | Connection socket for sample waste tank level monitoring %] CJ O
15 | Connection (not used) 4| ) O
16 | Connection socket for H20 tank level monitoring M ) )
17 | Connection socket for H3BO3 tank level monitoring 4| OJ O
18 | Connection socket for NaOH tank level monitoring %] ) )
19 | Overcurrent circuit breaker %] ) )
20 | Apparatus socket (mains cable connection) 4| ) )
21 | Rating plate with serial number M O O
22 | Exhaust air fan 4| O O
23 | Excess temperature switch %] ) )




Inside Steam generator

T2y

No ASS FAIL N/A
1 | Steam generator ™ O OJ
2 | Steam generator traverse v O )
3 | Pinch valve ™ O OJ
4 | Circuit board distributor v O )
5 | Valve tubing connection ™ O O
6 | Housing safety valve | O )
7 | Safety valve SKT ™ O ]
8 | Excess temperature protection , steam generator | O )
9 | Safety valve G 1/8 0,5 bar ™ O O
10 | Ventilation glass pinch valve VAPODEST ™ O )
11 | Hose clamp for ventilation clamp M ) O
12 | Distributor PP M O O
13 | Angle connection PP M O UJ
14 | Pressure transmitter M ) O
15 | Level switch M O O
16 | Fixing bracket steam generator M () O
17 | Relay HT+ 4| O O
18 | VA Hexagon nut 5 ] O O
19 | Angle connection 1/8% M ) O
20 | Bushing nipple 6-10-14 4| O )
21 | VA Lens head screw M5 X 10 ™ O O
22 | Grounding connection , 2-pole ™ O O
23 | VA Lens head screw M4 X 6 ™ O OJ
24 | Spacer bolt 5 mm ™ O OJ
25 | VA Lens head screw M4 X 10 4] OJ O
26 | Tubing connection 4] UJ O
27 | Hose clamp 14.5 mm 4] O UJ
28 | Module ball valve with nozzles 4] OJ O
29 | Cross manifold with spout 4] O O
30 | Seal copper G 1/8 4] UJ O
31 | Locking screw 1/8” 4] O tJ
32 | Pin strip M O O
33 | Bundle clamp 12 H 4500 4] O O
34 | Bundle clamp 12 H 4502 4] O] O
35 | Temperature switch 80°C 4] UJ O
36 | VA Lens head screw M3 X 6 4] OJ O
37 | VA Hexagon nut M4 4] O O
38 | Lins head screw M4 X 8 4] UJ O




39 | VA Spring washer ] O O
40 | Angle connection, reduced , 1/8” PP M OJ O
M Inside Pump holder VAP200 - 450 V1-V2
i
No PASS FAIL N/A
1 | Pump holding plate M O O
2 | Peristaltic pump for sample suction M ) ()
3 | Diaphragm pump for H20 (Com[plete incl angle connection piece) | O O
4 | Diaphragm pump for NaOH (Com[plete incl angle connection piece) ™ ) O
5 | PC board distributor PT | O O
6 | Tubing connection module VAP ™ O O
7 | Water pressure control FT110 M ) O
8 | Bracket for tubing connection module ™ O O
9 | VA Lens head screw with flange M5X10 ™ ) O
10 | Spacer bolt M5X80 | O .
11 | Bushing nozzle 18-22-27-1,5 M O O
12 | Screw-in socket G3-8 LW10 M O O
13 | Magnetic valve R2v 2/2 way M O O
14 | PC board distributor REVAP 450 | O .
15 | Bushing nozzle 6-10-14-1,5 M O O
16 | VA Cylinder screw M5X10 M O O
17 | VA Cylinder screw M5X16 4| O =
18 | Seal EPDM 15 X 4 4| O O
19 | Cable clip M O O
20 | Tubing connection piece 51X10X5 M O O
21 | Tubing connection piece 51 X 10 X 10 M ) O
22 | VA-Countersunk screw M4X10 M O O
23 | Hose clamp S8-7 M O O
24 | Clamp M O O




25 | Y-tube connector 4| O O
26 | Spacer bolt 5 mm | O )
27 | Bundle clamp 12 H 6506 4| O O
28 | Bundle clamp 12 H 4502 4] O )
29 | Holder for peristaltic pump | O O
30 | Kit grounding pump 4| O -
31 | Adhesive tape M O O
32 | Snap ferrite VAP300-450 M O O
33 | Clamp | ) )

Control panel

o)

o
Ay

fea

o)

No AS FAIL
1 | Title bar | O
2 | Status bar M J
3 | Navigation button M J
4 | Smart switch with multiple functions M J
5 | USB interface M O




2 §1ﬂa$!§ﬂﬂﬂ1§ﬂiﬁﬂﬁﬂu
2.1 THADUMSIUIMS
asvaeuszuy (Electrical Test)
) A o s
- anudgumume dveunieatunsnig

- pszualihnldau

m’mﬁauﬁmwgﬂ%q (Optical Test)
- Main cable

- Electric wiring

- Pumps

- Distribution Head

- Condensor

- Steam generator

- Tubing

- Viton cone

71579891 Function N15¥1191U (The FunctionTest)
- 52UVANNAZAILANAIINALYDY Steam

- szuumsdmiudh sample Tube

- S2UUMSIAN Na OH

- 5TUUMSIAYN H3BO3



2.2 TINUNAMIIHLINS

1. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz with ground

Norminal current

1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet

Control Temperature

1.2 OPTICAL TEST VAP....400...
Screw cap GL14
Screw cap GL18
Screw cap GL32
Distillation Head
Condensor
Viton Cone
Ventilation Valve BV
Micro Switch Sample
Agitator motor for propeller
2. SYSTEM COOLING WATER INLET
Cooling Water Inlet
Cooling Water Outlet

Flow control valve

3.SYSTEM CONTROL
Display
Program
Adding NaOH
Adding H20
Adding H3BO3
Suction Sample

Suction Reciver

4.SYSTEM DISTILLATION
Boiler
Level Sensor
Novopren
Solenoid Valve Shut-Off
Solenoid Valve Steam
Solenoild Valve soft steam
Ventilation Valve Premount
Excess Pressure Detector

Heating Element

Pass

> RRNRNRRRAR? ‘IR ARROOO)OJEIRE? KRR ‘A

RRNONRRN{RN

Fail

DO0DRRERJOE

Fail

Jod
Jod

Fail

0J00ooud
0J00ooud

Fail

sl aNne
o0dooouos

N/A

N/A

000

Z
>

/

J0ob00ooo

z
>

/

Z
>

z
>

/

Remark



5. PUMP Pass Fail N/A Remark
Pump H,0 Steam | O O
- Non-Return Valve |Zl ) (0
Pump H,0 Sample |Zl ) (0
- Non-Return Valve |Zl ) (0
Pump NaOH |Zl ) (0
- Non-Ruturn Valve |Zl ) (0
Pump H3BO3 |Zl ) (0
- Non-Ruturn Valve |Zl ) (0
Pump suction |Zl ) (0
Pump suction receiver |Zl ) (0
6. The Following Program Run : Pass Fail N/A Remark
Addition H20  0-999 ml. M O O
Addition NaOH ~ 0-999 ml. M D
Addition H3BO3  0-999 ml. M O O
Reaction Time 0-108 min |Zl ) )
Distillation Time 0-108 min |Zl ) )
Steam Capacity  10%-100% |Zl ) ),
Suction Sampe 4] ) ),
Suction Receiver 4] ) O
7. Measured pumps Remark
Pump NaOH Volume : ..... 1500 ....... ml
Pump H20 Volume : 1590 ...... m
Pump H3BO3 Volume : ....... 1800 ...... ml



Part 3: %’ayaaﬁuaqm’fmmﬂﬁﬂ (General Technical Support)

3.1 msﬂqa%’nmﬁ'ﬂﬂ ( Basic maintenance)
Cleaning program

Glass parts and tubes must be Ansed dally before stariing analysis
In order to prevent clogging by crystalising chemicals.
The following settings are recommended for this:

paramatars Value

H;0 adiiion 150 mi

MasH addition o md

Citstiiation fime T min

Sieam power 100 %

Reaction ime Os

Suction sample s

3 Insert a digesfion tube (without sampie) and start the pro-

gram.

= Al Iquid camying parts are cieaned. in ihe case of sirang
salling, approx. 10 mi of sulphuric ackd can also be added

o the digesiion tube.
3.2 General error message
Fault description Cause Reamedy
Coofing wader fow  Cooling water pres- @ Open water tap.
waltme fog fow" Elre under 1 bar B Check coolani pressure.

® Check cooland fube.
Program continues automaticaly once emor has been
foed.

Sample fube missing® Sample fube missing. ®  Inser sampie fube.
Confinue program o restart.

‘THstatan moom Profeclliondoornot @ Close probection doar.

ISR | BT Program continues automaticaly once emar has been
fxed.

Reagen! siorage’ One or more slorage @ Flil storage fank.
Wasle' tanks are emply B Check comect seating of the universal Sen50rs.

The nunning program can be confinwed afier reciificafion of
fhe esmor.

The sample waste = Empty sample wasie tank.
tank s null. B Check comect seating of the universal SeN50rs.

The nunning program can be confinwed afier reciificafion of
fhe esmor.



Analytical errors

Fault description
Analysle resulis too
high

Analysle result foo

Cause

The chemicals used are contami-
nated with niirogen compounds.

Wiokend reaction In the digestion
tube, sodlum hydraxide draps get
Inba the recedver.

Glass bridge of the condenser Is

beniken or wom ouf, sodium
hydroxide drops get Into the
receher.

Glass cleaning agends In the
{IFEI‘H‘II].IJIE

Entralnmend of ammonia from the
Previous sampla.

Impﬂﬂtllﬂnmm
time foo short.

Ammonia escapes at leaking
places.

Addltion amount of the sodium
hydroxide foo IEtie; no ammania
development.

Too mnm::aﬁdarmrlhlhem
remna&mmammai
completely banded

mmwmylmmm
e acki recedver.

Rematy

Detalled checking of the chemicals.
Determination of a biank value.

Replace the chemicals If necessary.
Increase of the water addrtion amaount.

Replacement of the glass condenser.

Clean fube in advance with dis-

tilled
Increase distliation time.

Check whedher the sample was previoushy
sufficlently alkallsed.

Wmﬂmdlﬂmﬂa
The distillaion amound should be 100 ml.
Solled or defeciive Viion plugs; clean of
replace.

Check seals (GL screw conneclians) an
the disiribution head; replace I necessarny.

Check valve at the condenser s gummed
up; clean or

replace.
mﬁm:mﬂdmm
Distribution head glass leaks; replace.
Check the consiant fiow rabe of the MaOH
pump (see Technical Data).

Increase of the boric ackd amount.

Increase of the ackd amount.

Thils probiem only occurs with catalysts
miarmgmmqr Sodium sulphabe salu-
fion destroys these compounds.
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1 Biochemical Oxygen Demand 1) 5-Day BOD Test, Azide Modification Method”
2) 5-Day BOD Test, Membrane Electrode Method?
2 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
3 pH Electrometric Method™
a Sulfide lodometric Method™?
5 Temperature Laboratory and Field Methods'?
6 Total Dissolved Solids Dried at 180 °C?
7 Total Suspended Solids Dried from 103 to 105 °C%
'I ] L, ] I
it aTuafie WA
pH Electrometric Method™
21Meide (Uaeeszuie) $1u3u 2 518013
Ui asuaiy Waaev
1 Opacity Ringelmann’s Method™
2 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
qUf o1 e 91u2u 1 518113
8 ar 4 - ol o
1MUN d17UaNY WA
i} pH Electrometric Method™! "E i
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023.

3. United States Environmental Protection Agency. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2023.

4. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004.

5. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2ooaw
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q Cadmium

6 Color
7 Copper
8 Cyanide

9 Formaldehyde
10 Free Chlorine

16 Oil & Grease

{7 pH
18 Phenols

3 Biochemical Oxygen Demand

5 Chemical Oxygen Demand

11 Hexavalent Chromium
12 Lead

13 Manganese

14 Mercury

15 Nickel

ARun ATNafY WwATEA
1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?
2) Digestion, Inductively Coupled Plasma Method?
2 Barium Digestion, Inductively Coupled Plasma Method?

1) 5-Day BOD Test, Azide Modification Method?

2) 5-Day BOD Test, Membrane Electrode Method?
1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method?
Closed Reflux, Titrimetric Method?

ADMI Weighted-Ordinate Spectrophotometric
Method

1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Method®
Distillation, Colorimetric Method?

Distillation, Colorimetric Method™!

lodometric Method™

Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method?
Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™?

1) Digestion, Direct Air-Acetylene Flame Method™?!
2) Digestion, Inductively Coupled Plasma Method
1) Liquid-Liquid, Partition-Gravimetric Method”

2) Soxhlet Extraction Method™

Electrometric Method®?

Distillation, Direct Photometric Method™ ? m@j

19 Selenium...
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19 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method"”!

2) Digestion, Inductively Coupled Plasma Method™

20 | Sulfide 1) lodometric Method”
2) Methylene Blue Method®?
21 | Temperature Laboratory and Field Methods®?!
22 | Total Dissolved Solids Dried at 180 °C?!
23 | Total Kjeldahl Nitrogen Macro-Kjeldahl Method™?
24 | Total Suspended Solids Dried at 103-105 °C?
25 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method:

Colorimetric Method; Calculation”
2) Digestion, Inductively Coupled Plasma Method:

Colorimetric Method; Calculation?!

26 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method?
2) Digestion, Inductively Coupled Plasma Methodml\
20
LONA13D1989

L. anpsiennsndwndenvisissmalng, gileTinmeiinge. fuindd o NFANNL: (TBULT
n1aRUW, 2547,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and Wastewater.
23 ed. Washington, DC: APHA, 2017.
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1 Aldrin Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

2 Arsenic Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

3 Barium Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

4 o-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

5 [3-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

6 O-BHC - | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

¥ ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

8 Cadmium Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

9 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

10 | Chromium Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

11 Color ADMI Weighted-Ordinate Spectrophotometric
Method

12 Copper Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method

13 o,p’-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

14 4,4'-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

15 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

16 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

17 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method %

oy

18 Endosulfan |...
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18 Endosulfan | Liguid-Liquid Extraction, Gas Chromatographic/
‘ Mass Spectrometric Method
19 Endosulfan Il Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method" ,
20 | Endosulfan sutfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
21 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
22 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
23 Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
24 Lead Digestion, Inductively Coupled Plasma/Mass
' Spectrometric Method |
25 | Manganese Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method
26 Mercury Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method
27 Mirex Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method
28 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
29 Nickel Digestion, Inductivety Coupled Plasma/Mass
Spectrometric Method
30 pH Electrometric Method
31 Selenium Digestion, Inductively Coupled Plasma/Mass
' Spectrometric Method
32 | Total Dissolved Solids Dried at 180 °C
33 Total Kjeldahl Nitrogen Macro-Kjeldahl Method
34 Total Suspended Solids Dried from 103 to 105 °C
35 Zinc Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method my‘
NH159198

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24% ed. Washington, DC: APHA, 2023.
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