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WATER ANALYSIS CENTER COMPANY LIMITED % A A——

164a) § n. mwW 8. g0 o, nesuasAlaysuy 13210 ’i/ﬁ“}? i

1184 Moo 8, T.Kanham, A.L-Thal, Ayutthaya 13210, Thalland Dl \J

Tel ¢ 035-226-353 , 035-800-593 Fax © 035-800-504 YESTING

No.0O28
ANALYSIS REPORT
Page 1 of 1
Customer Name :fifiyanapinsyn dfuiudi dSuniuns 1-2
Address :98 nowTadAuiud d%untund tougnawed 1 wun 6 wwamuaiuau twalsetad nvmias 10250
Contact :anidu :02-0902541 E.mall :nitislemenths12@gmafl.com
Samply Type  : Waste water Sample Site#  : Tasan13 dRubusi mundund 12 Sampling Method# : Grab
Sampling Date# : 28/12/2022 Sampling By# : JATUMET (-180-5-0012) Receive Date : 20/12/2022
Analysis Date  :201122022-08/01/2023  Report Date  :08/01/2023 Report No. : R 08622/65
Parameter Unit Method WG 1144585 WC 1144666 Standard *
hilgeanenseuminda hlooonsansennlila
o 4 BT 2
pH . In-house method: TM 001 7.6 (25°C) 7.7 (25°C) 5000
BOD mgiL In-house method : TM 013 5:_; . j A9 <30
Tolal Suspended Sold malL. APHA, AWWA, WEF Edtion 232017, <10 <10 <40
part 25400 o
Tolal Dissolved Solid mg/L Dried at 103-105°C 460 ¢ . 306 < 600
Setileable Sollds muL Volumetrc <01" <017 $056
Oll & Grease mgiL APHA, AWWA, WEF Edition 2342017, <2 <3 <90
part 65200
Total Kjeldah! Nitrogen mg/L as N APHAAVWAWEF Edilon292017, 76 96 <35
partd500-NorgB,NH\ C

Sulfide mg/L as §* lodometric 14 1,79 <10
Sample Characlerization Observation Aoashudd wmRowjudl

Remark :in-house method : TM 013 based mﬁmd Methods for tha Examination uhml_grmi Waslewaler, APHA, AWWA & WEF23+,2017 ,pari5210B 4500-0C

In-house method : TM 001 based on Standard M

ds for the

Limit of Quanttation ; LOQ (BOD=4 mglt, S3s10 mgn..onaumu-i_mm. THN=B mp/L as N, )’
#1113 outside the scope of ISONEC 17025

"

Laboratory Staff i

Al

(Miss. Orawan Sritai)
Chemist
2-190-3-0007

The results relate only to the items tested, Test reporl shall not be reproduced except in full, without written approval of the laboratory

FO.LAB 7.8.1/1 shuauman svindou

= End Of Report -

of Water snd Wastmwnler, APHA, AWWA & WEF, 239 2017 part 4500-H'B

dan ot rmnmsgmmunumstanshfonemanasnnsesiiana e v)

Approved By

1

{Mrs. Noaramo?'Phadmgsung)

General Manager
2-190-0-0001

uflun¥ofl 0. Fudedua : 1 1mn, 2562 il 14
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WATER ANALYSIS CENTER COMPANY LIMITED 5‘% $
LABE ATOR MTRTTNTATION

1184 wy) 5 . mun 8. iT0 0. wisuasAlogeey 13210 %’//‘?\\\; Lol
1194 Moo 5, T.Kanham, AU-Thsl, Ayutihsys 13210, Thalland "4-:,’,;} o \J
Tel : 035226383 , 035-800-593 Fax ; 035-800-504 YESTING

No.0028

ANALYSIS REPORT
Page 1of 1

Customer Name :fléiyanaoiniaye dauiud dluniund 1-2

Address :08 nouTndBuhnd dluaiund aougniwed 1 un 6 naduuIyeu WALsEIA NPMKEMIUAS 10260
Contact sanidy Phone 102-0802541 E.mall snitlefemenths12@gmail.com
Samply Type  : Wasle water Sample Sitef#  : Thsins BRulusi Muntiurd 1-2 Sampling Method# : Grab
Sampling Date# : 31/01/2023 Sampling By# : RATTAPOL (>-190-3-0015) Receive Date 1 31/01/2023
Analysis Date  ; 31/012023-07/02/2023  Report Date  : 07/02/2023 Report No. :R 00693/66
Parameter Unit Method! WC 00817/68 wcoosieee | Standard *
duseeneinanhda  inRsseneinianhia
w1 w2
pH . In-house method: TM 001 7.7 (25°C) 7.8(25C) 5.0-8.0
BOD mglL In-house method : TM 013 44 74 530
Total Suspandatl Solld mgL APHA, AWWA, WEF Edition 2342017, 14 a6 <40
parl 2540 D
Total Dissolved Solid mglL Dried at 103-105 'C 4827 470% <500
Seftleable Sclids mL/L Valumelrc 01® 01 505
Oll & Grease mgf. APHA, AWWA, WEF Edion 2342017, <2 6 s20
part 65200
\.
Tolal Kjaldah! Nitrogen mg/l. as N APHAAWWAMEF Edilon2342017, 114 a0 s35
partd500-NorgBNH: C
Sulfide mglL as S* ledometric L 224 540 £1.0
Sample Characterizalion Observation Rosjufinsnon Aovtufinenou

Remark :in-houne method : TM 013 based on Standard Mothods for the Exainination of Water and Wastowaler, APHA, AWWA 8 WEF234,2017 pari52108,4500-0 C
In-house method : TM 001 based on Standard Metheds for the Examinalion of Water and Waslewater, APHA, AWWA & WEF, 234 2017.part 4500-H'B
Limi of Quanttation ; LOG (BOD=4 mgiL, 55=10 mg/L, Oil & Groase=2 mpL, TKN=S mgL sa M, )

* It i outside the scopa of ISOIEC 17025
" dnbal i fouandan oa iawiar L] i ntawhifeninen ','_'u:;'_-'nm;- ) )
« End Of Rapon =
Laboratory Staff - ;\ f Approved By ‘,{
(Miss. Orawan Srital) (Mrs. Neeramol Phadungsong)
Chemist General Manager
2-190-2-0007 2-190-7-0001

The results relale only to the lfems lested. Test report shall not be reproduced excepl in full, withoul written approval of the laboratory

FO.LAB 7.8.11 squsmKanivmsiou

uMundad 0 Sufileduld ; 1 un. 2562 w171
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WATER ANALYSIS CENTER COMPANY LIMITED : :_ME'A LRI SLCLDE AN
184wy 5 n muml o, gl 9. nTswAsATegem 13210 %ﬁf IL.HM
1124 Moo 5, T.Kanham, AU-Thal, Ayutthaya 13210, Thalland iy rﬁ?.'}\““‘ \J
Tel : 035-228-383 , 035-800-503 Fax : 035-800-504 * TESTING
No.QOZO
ANALYSIS REPORT
Page 1 of 1

Customer Name :fifiyanaaintidn diuiud Adualund 1-2

Address ;98 mouTadluud dduadund waogniviad 1 uun 6 wwrsvunsuaw WwnUlsed ngammamiuas 10250
Contact oy Phone :02-0902541 Emal - :nitielamenths12@gmail.com
Samply Type  : Waste waler Sample Siteff  : Th1sn1s BAUTW Fundung 1-2 Sampling Method# : Grab
Sampling Date# : 26/02/2023 Sampling By# : Rungsasikom (3-100-3-0002) Recelve Date :01/03/2023
Analysla Date  : 01-08/05/2023 Report Date  : 08/03/2023 Report No. : R 01404/66
Parameter Unit Method WC 01760/86 WG 01761/66 Standard *
. Rmeanewmniin  dilvesneinssuiin
o 1 BRI 2
pH - In-house melhod: TM 001 8.0 (gs’(‘.) 8.0 (25°C) 5.0-9.0
BOD mgiL. In-house method : TM 013 45" 70 s30
Total Suspended Solid mgiL ARHA, AVIWA, WEF Edillon 222017, 11 37 <40
part 2540 D
Total Dissolved Solid mgiL Driad at 103-105 °C 404 ¥ 4100 < 500
Seltleable Solids mu/L _ Volumelric <04" 05° <05
Qil & Grease mgil. APHA, AWWA, WEF Edilion 2342017, <2 8 $20
part 5520 D
Total Kjeldah Nitrogen . | mg/L as N APHA AWWA WEF Ediion2342017, 92 B7 <135
! panid500-NorgBNH: ©
Sulfide mgiL as §* lodometric | 1.7* nag# <1.0
Sample Characterization Observation “nfassfiaznon wiRossiufinenou
Rermnark :In-house maihod : TM 013 based on sundmi fethods for tha nation of Waler end Waslewalar, APHA, AWWA & WEF231,2017 pan§210B,4500-0 G
In-houss melhod : TM 001 buadun"_ dard Methods for the E: fon of Waler and W APHA, AWWA & WEF, 234 2017 part 4500-H8

Limit of Quaniftation ; LOQ (BOD=4 mgiL, S8=10 mg/L, Ol & Grease=2 mgiL., TKN=5 mo/L es N,)
*11a oulsida the scope of ISONIEC 17025 |

e ¥, " g 1 Fudk, |
* Fradal ¥ Hauapdon e il e faninetarnal Wi (an )

= End Of Report 3«
Laboratory Staft W g Approved By
(Miss. Suwalee Bangsaengorn) (Mrs. Nearamol Phadungsong)
Chemist General Manager
1-190-3-0003 2-190-n-0001

The results relate only to the items tested, Tesl report shall not be reproduced except In full, without written approval of the laboratory
FO.LAB 7.8.1/1 5904 1UHANYSYARNY uritunfofl 0. 5usitiedle ¢ 1 ., 2562 il 114
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WATER ANALYSIS CENTER COMPANY LIMITED ;[ﬁgﬁ FARMATORY ASERET TN

18410 § n, Amusia . il 2. nesuniTagsun 13210 "‘;,f\,.:\\e? g P ’

1/84 Moo 5, T.Kanham, A U-Thal, Ayutihaya 13210, Thalland gt

Tel : 035-226-383 , 035-800-693 Fax : 035-800-504 TESTING

ANALYSIS REPORT
Page 1 of 1
Customer Name :{lfiynnaoisen B8uhui ASunSund 1-2
Address :98 aouTndAuiun Afundund gougamed 1 uun 6 wurvuasuan wnlsend npummaruas 10250
Contact iy Phone :02-0902541 E.mall :nifielemenths12@gmail.com
Samply Typs  : Wasle water Sample Site#f  ; a3 BuTuri Aluatund 1-2 Sampling Method#f : Grab
Sampling Date# : 30/03/2023 Sampling By# : RATTAPOL (3-190-3-0015) Recelve Dale :31/03/2023
Analysls Date  :31/03/2023-07/0412023  Report Date  : 07/04/2023 Report No. : R 02088/66
Parameter Unit Method WC 02606/66 wcozeoerse  Standard *
diooanensuuite  slwlseansinsnudala
pn 1 A 2
pH = In-house methad: T™ 001 7.8 (25°C) 7.8 (25°C) 6.0-9.0
BOD mg/L In-house method : TM 013 a0 74 530
Total Suspended Solid mg/L APHA; AWWA WEF Ediion 232017, 16 51 <40
pan 2540 D
Total Dissolved Solid mg/L Dried at 103-105 *C 376 428 0 s 500
Sellleable Solids mL/L Velumstrie <0.1¢ 10" <05
Oll & Grease mo/L APHA, AWWA, WEF Ediion 232017, <2 8 520
parl 5620 D
Tolal Kjeldahl Nitrogen mglL as N AR NNTIAWEE BERTRANT, 88 a7 <35
panAs00-NorgB,NHs G
Sulfide mg/L as 5% lodomelric <0.10#¢ <0.10¢ <1.0
Sample Characterization Observalion fnagulinenau wfinigulinenou
Remarl :In-houss method : TM 013 based on for the of Water and Waslowaler, APHA, AWWA & WEF239,2017 parl5210B,4500-0 C
fo-house malhod : TM 001 basad on fior the of Watar and Wastowator, APHA, AWWA & WEF, 234 2017 part 4500-HB

Limit of Quanditation : LOQ (BOD=4 mp/L, SS=10 mgiL, Oil & Grease=2 mg/L, TKN=5 mplL as N, )
* |1 Is oulside the scope of ISONEC 17025

* dnialsenan; nnin

Laboratory Staff

£ s

{Miss. Waraporn Wanviset)

Chemist
1-190-2-0004

The results retala only to the items lested. Test report shall not be reproduced except in full, without wrillen approval of the laboratory
uflwndedl 0,5usdomNa : 1.0, 2562 ila 111

FO.LAB 7.8.1/1 samanuHanivmrau

= End Of Report ==

Approved By

Hawandau vns dnmnmssgumupun eannhfeanmssalsamaaresun (Bwasleum 9)

(Mrs. Neeramol Phadungsong)

General Manager

71-180-n-0001
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WATER ANALYSIS CENTER COMPANY LIMITED

184 w5 A, MU o i 2. n1=unindageo 13210
194 Moo 5, T.Kanham, A.U-Thal, Ayulthaya 13210, Thailand
Tel ; 035-226-383 , 035-800-503 Fax : 035-B00-584

N

LARETOBY MU DI ATISN

p g

TESTING
No.0OZ9
ANALYSIS REPORT
Page 1 of 1
Customer Name :fliiynnaainisgn 880U Adupiuns 1-2
Address :98 pauTndfoiu afundund soudnimed 1 wun 6 urovuaau walsaad nmwuIuAs 10250
Contact iy Phone :02-0902541 E.mall snitielemenths12@gmail.com
Samply Type  : Waste water Sample Site#  : T3ems Blulusi fundund 1-2 Sampling Method# : Grab -
Sampling Date# : 28/04/2023 Sampling By# : RATTAPOL (»-190-5-0015) Recslve Date : 28/04/2023
‘Analysls Date  :28/04/2023-09/05/2023  Report Date  :09/05/2023 Report No. 1 R 02756/66
Parameter Unit Method WC 03414/88 wc 03416/66 . Standard *
dufvoanawnssniln  sluloasnsnsauuyiTe
o7 1 w111 2
pH . In-house methad: TM 001 7.7 (%6"0) 7.6 (25°C) 5.0-8.0
BOD maiL In-house method : TM D13 99 79 <30
Tolal Suspended Solid malL APHA, AWWA, WEF Edi), 232017, 18 20 <40
pari 2540 D {
Total Dissolved Solid mgiL Drled at 103-105 °C ' 4021 404° <500
Settleable Solids muL Volumetric 05F 05" 505
Oil & Grease mg/L APHA, AWWA, WEF Edion 2822017, & 6 5 20.
pmmg D
\
Total Kjeldahl Nitrogen mafL as N APHAAWWA WEF Editlon2342017, 97 100 <135
pani4500-Norg,NHa G
Sulfide mg/L as S lodometric <010 <010 $1.0
Sample Characterization Observalion wftoegull Wwhoaul

Remark ;in-house method : TM 013 based on Standard Mathods for e Examinalion of Waler and Wasiowalor, APHA, AYWWA & WEF2¥4,2017 pani52108,4500-0 C

In-house method : TM 001 based on Bf

Mothods for the

Limit of Quantitalion ; LOQ (BOD=4 mg/L, $5=10 mg/L, O & Grease=2 mail, TKN=5 mg/L as N, )
¥ 1i is oulside the scopo of ISONEC 17025

« dnladnnaAntensnanuanasasusBun:faondon oa Antmnasgm

1.

"

of Water and Wasiowater, APHA, AWWA & WEF, 23 2017 part 4500-H'B

ry
it WAL

Y --:._-n'---u (el )
«; End Of Repat =
Laboratory Staff Approved By
. . J
(Miss. Orawan Srilai) (Mrs. Neeramol Phadungsong)
Chemist General Manager
2-190-9-0007 2-190-n-0001

The results relata only lo the llems tesled. Test report shall nol be reproduced except in full, without written approval of the laboratory
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WATER ANALYSIS CENTER COMPANY LIMITED jla W
84wy 5 &, auv o, i @, weeuatrlagso 13210 if,’ f‘-\{\‘:“:‘.“ \ e ’
1184 Moo 5, T.Kanham, A U-Thal, Ayutihaya 13210, Thaland ":‘f Fm\\l‘
Tel ; 035-226-383 , 035-800-593 Fax : 035-800-594 TESTING
No.00Z8
ANALYSIS REPORT
Page 1 of 1
Cusfomer Nama :fifyjananinvign B8 Afuniung 1-2
Address :08 AouTndAuTud ddunduns saugn vl 1 uun 6 wuIMUBILBY WA TELIR nqIMWLrIUAT 10250
Contact sy Phone :02-0902541 E.mall -nitlelemenths12@gmail.com
Samply Type  : Waste water Sample Site##  : T DAL AluAtung 12 Sampling Method# : Grab
- Sampling Date# : 29/05/2023 Sampling By# : SUTIWAT (3-180-2-0018) Receive Date : 29/05/2023
Analysis Date  :20/05/2023-07/08/2023  Regport Date  : 07/06/2023 Report No. :R 03511/66
Parameter Unit Method |/ WC 04428/86 wc 442086, Standard *
dullvoenwinsuvihdn lwRoeansnazuuu e
211 mi2
pH . In-house methad: TM 001 7.5 (26°C) 7.4 (25C) 5.0-9.0
L _.l.a
BOD myg/L In-house melhad : TM 013 55"“ B4 530
Total Suspended Solid mg/L AFHARYN, WER Eaiion 242017, ( 48 129 < 40
': ! part 2540 D
Tolal Dissolved Solid mgiL Drled at 103-105 °C | 3eer 3044 <500
Selileable Solids mL/L Volumalric <01 404 s05
Oil & Grease mg/L APHA, AWA, WEF Edifon 2392017, <2 12 $20
part sszxi D 2
Tolal Kjeldahl Nitrogen | + mg/l. as N APHAANWAWE EW"’" _ 98 117 <35
4 part4500-NorgB NH. C é‘ ) /
Sulfide mgiL as §* P * lodometric }: 0.10% <0100 <1.0
. &
Sample Characterization Observation ““iAaeduiinznon wiosghullriznon
Remark :/rhouse methad : TH 013 based on Sia for the Examination of Waler and Wastewaler, AFI4A, AWWA & WEF2342017 pins2108.4500-0 C

In-houso methed : TM 001 based on MW Methoda for the Ex!mhlunn of Waler and Waslewater, APHA, AWWA & WEF, 23 2017 pan 4500-H'B
Limit of Cuaniilafion ; LDO{BGD-I.nmﬂ_&ﬂ-iﬂmm&&‘unzw.,m:mﬂ_nﬂ‘}
|t Is outsida the scope of ISONEC 17025

*$rabademnsmsainmnsssausundauandon o rm&.’nﬁm;gumuqum11mu|hiumnmn11uﬂﬂmmum¢siﬁm (aminlasun )
/" EndOlReport -
LA
¢ vy
Laboratory Staff b Approved By ‘
(Miss. Suwalee Bangsaengom) (Mrs. NearamtfyPhadungsong)
Chemist General Manager
2-190-2-0003 2-190-n-0001

The resulls relate only 1o the ilems tesled. Test report shall not be reproduced except in full, without written approval of the lsboratory
FO.LAB 7.8.1/1 57ueminanswnday wilwaforl 0,4usideruta : 1 un. 2562 wilh 11
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method™

3 Biochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method™

Demand 2) 5-Day BOD Test, Membrane Electrode Method™

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

5 Chemical Oxygen Demand | Closed Reflux, Titrimetric Method"

6 Chromium Digestion, Direct Air-Acetylene Flame Method®

7 Color ADMI Weighted-Ordinate Spectrophotometric Method™

8 Copper Digestion, Direct Air-Acetylene Flame Method®

9 Cyanide Distillation, Colorimetric Method®™

10 Formaldehyde Distillation, Colorimetric Method®?

11 Free Chlorine lodometric Method®

12 Hexavalent Chromium Filtration, Colorimetric Method™

13 | Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

14 | Manganese Digestion, Direct Air-Acetylene Flame Method™

15 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

16 | Nickel Digestion, Direct Air-Acetylene Flame Method®

17 | Oil & Grease Soxhlet Extraction Method™

18 | pH Electrometric Method®

FEmnuminginnigBninneivaasuuedy
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19 Phenols...
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19 Phenols Distillation, Direct Photometric Method®

20 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

21 | Sulfide ZnS Precipitation, lodometric Method™

22 | Temperature Laboratory and Field Methods®™

23 | Total Dissolved Solids Dried at 180 °C*

24 | Total Kjeldahl Nitrogen Macro Kjeldahl, Titrimetric Method®™

25 | Total Suspended Solids | Dried at 103-105 °C*

26 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation®®

27 | Zinc Digestion, Direct Air-Acetylene Flame Method®™!

tnldRy 99u2U 19 578015

gaduil dnsuaiy AFAasrei

1 Antimony Digestion, Direct Air-Acetylene Flame Method™

2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®™

3 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®

4 Beryllium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®™

5 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method®™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

6 Chromium Digestion, Direct Air-Acetylene Flame Method™

7 Chromium (1) Digestion, Direct Air-Acetylene Flame Method;
Filtration, Colorimetric Method; Calculation!

8 Chromium (VI) Filtration, Colorimetric Method™

9 Cyanide Distillation, Colorimetric Method™

10 Lead 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

11 Manganese Digestion, Direct Air-f}cetylene Flame Method®
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12 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method™

13 Nickel Digestion, Direct Air-Acetylene Flame Method®

14 | pH Electrometric Method™

15 Phenols Distillation, Direct Photometric Method®

16 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

17 | Silver Digestion, Direct Air-Acetylene Flame Method™

18 | Vanadium Digestion, Direct Nitrous Oxide-Acetylene Flame Method™

19 | Zinc Digestion, Direct Air-Acetylene Flame Method®

. a o o Ay g w v o
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1

Antimony

Arsenic

Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method™®

2) Digestion, Direct Air-Acetylene Flame Method™®

1) Waste Extraction, Digestion, Hydride Generation/

Atomic Absorption Spectrometric Method™”

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™"

1) Waste Extraction, Digestion, Direct Nitrous Oxide-Acetylene
Flame Method™"

2) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method®™¢!

1) Waste Extraction, Digestion, Direct Nitrous Oxide-Acetylene
Flame Method!"4!

2) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™®!

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method™4

2) Digestion, Direct Air-Acetylene Flame Method“
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11

12
12

14

15

16

"Chromium

Chromium (V1)

Copper

Lead

Mercury

Nickel

pH
Selenium

Silver

Vanadium

Zinc

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method"® '

2) Digestion, Direct Air-Acetylene Flame Method!*

1) Waste Extraction, Colorimetric Method™*®

2) Digestion, Colorimetric Method®®!

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!

2) Digestion, Direct Air-Acetylene Flame Method“¢

1) Waste Bxtraction, Digestion, Direct Air-Acetylene Flame
Method™®

2) Digestion, Direct Air-Acetylene Flame Method!**!

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™*!

Method®!?

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method*€!

2) Digestion, Direct Air-Acetylene Flame Method™4
Electrometric Method!"?

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

2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®!!

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method™# |

2) Digestion, Direct Air-Acetylene Flame Method*9

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method"®

2) Digestion, Direct Air-Acetylene Flame Method™“4!

1) Waste Extraction, Digestion, Direct Air-Acetylene Flame
Method!"“!

2) Digestion, Direct Air-Acetylene Flame Method™4!
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2) Digestion, Cold-Vapor Atomic Absorption Spectrometric
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1 Antimony Digestion, Direct Air-Acetylene Flame Method®*!

2 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™

3 Barium Digestion, Direct Air-Acetylene Flame Method““!

4 Beryllium Digestion, Direct Air-Acetylene Flame Method“4!

5 Cadmium Digestion, Direct Air-Acetylene Flame Method“4!

6 Chromiumn Digestion, Direct Air-Acetylene Flame Method<!

T Chromium (lIf) Digestion, Direct Air-Acetylene Flame, Colorimetric
Method; Calculation “>6#!

8 Chromium (VI) Digestion, Colorimetric Method®®!

9 Cyanide Cyanide Extraction Method!?

10 | Lead Digestion, Direct Air-Acetylene Flame Method!*!

11 Manganese Digestion, Direct Air-Acetylene Flame Method™®!

12 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method®!®

13 | Nickel Digestion, Direct Air-Acetylene Flame Method™®

14 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™!!!

15 | Silver Digestion, Direct Air-Acetylene Flame Method™4

16 | Vanadium Digestion, Direct Air-Acetylene Flame Method!*¢!

17 | Zinc Digestion, Direct Air-Acetylene Flame Method®®!
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3. APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 239 ed. Washington, DC: APHA, 2017.

4. United States Environmental Protection Agency. Acid Digestion of Sediments,

Sludges, and Soils. SW-846 Method 30508, 1996. J
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5. United States Environmental Protection Agency. Alkaline Digestion for
Hexavalent Chromium. SW-846 Method 3060A, 1996.

6. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007.

7. United States Environment Protection Agency. Antimony and Arsenic (Atomic
Absorption, Borohydride Reduction). SW-846 Method 7062, 1994.

8. United States Environmental Protection Agency. Chromium, Hexavalent
(Colorimetric). SW-846 Method 7196A, 1992,

9. United States Environmental Protection Agency. Mercury in Liquid Waste
(Manual Cold-Vapor Technique). SW-846 Method 7470A, 1994.

10. United States Environmental Protection Agency. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 7471B, 2007.

11. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994,

12. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Qils.
SW-846 Method 9013A, 2014.

13. United States Environmental Protection Agency. Soil and Waste pH.

SW-846 Method 9045D, 2004,
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Aldrin Liquic-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"

2 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

3 B-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

4 O-BHC Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?

5 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

6 4,4-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

7 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!

8 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®

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

10 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method™

11 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Speclrometric Method?

12 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method® -

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

14 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®?

l."\
: 15 Heptachlor...
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gannumingunsguiEnmiiwsmivaseuiaie
uasnsiouioafisntg




do-

vl | ansuaie NI
15 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™? |
16 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
17 Methoxychlor Liquid-Liguid Extraction, Gas Chromatographic/

Mass Spectrometric Method™?

W lARY 99w 12 s98A13

fdiu dsuaie WBAaasd

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

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

3 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

a4 oDT Liquid-Liquid Fxtraction, Gas Chromatographic/
Mass Spectrometric Method®

5 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®

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

7 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®”

8 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™?

9 O-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

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

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

12 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™®
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1

Aldrin

Y-BHC

DDD

DDE

DDT

Dieldrin

Endrin

Heptachlor

1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™*?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®”!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method"*?
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®”
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™**
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™"
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®™”!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method!*%
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®®
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™*
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®?
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™"*
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®”!
1) Waste Extraction, Liquid-Liquid Extraction,

Gas Chromatographic/Mass Spectrometric Method™*¥
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™”!

E—)\— | 9 Methoxychlor...

4
(wraimegad dusanaila)
gonnunmingnnmigiuiindieTsinadeuaiy
uasnnduuiaafiAng




AN0UN | #1TNANY WA
Methoxychlor 1) Waste Extraction, Liquid-Liguid Extraction,
Gas Chromatographic/Mass Spectrometric Method™*"
2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*!
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1 Aldrin. Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method B!

2 bDD Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method B!

3 DDE Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method &

4 DDT Soxhlet Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method

5 Dieldrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method **

6 Endrin Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method **

7 Heptachlor Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

8 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method !

9 Ol-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ™!

10 B_HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method ®*!

11 Y-HCH Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method **!

12 Methoxychlor Soxhlet Extraction, Gas Chrematographic/
Mass Spectrometric Method L%
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed, Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Semivolatile Organic
Compounds by Gas Chromatography Mass Spectrometry (GC/MS). SW-846
Method 8270D, 2014.

4. United States Environmental Protection Agency. Separatory Funnel Liquid-Liquid
Extraction. SW-846 Method 3510C, 1996.

5. United States Fnvironmental Protection Agency. Soxhlet Extraction. SW-846

Method 3540C, 1996.
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Ref No. : 0303/16046

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

Laboratory of Water Analysis Center Co., Ltd.
1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,
Changwat Phra Nakhon Si Ayutthaya 13210

has successfully undereone assessment accerding to ISO/IEC 17025 : 2017
and under the Bureau of laboratory Accreditation, Department of Science Service

for the requirements, regulations and criteria for the competence of testing laboratories

Accreditation Number TESTING - 0029

The scope of accreditation is as annexed hereto

lssue date  : 7™ November 2019
Expired date : 6" November 2022

Signature ; /’—’E'

(Mrs. Pochaman Tagheen)

Director of Bureau of Laboratory Accreditation

Bureau of Laboratory Accreditation, Department of Science Service,

Ministry of Higher Education, Science, Research and Innovation

_




Scope of Testing Laboratory Accreditation

Laboratory Name : Labaratory of Water Analysis Center Co,, Lid,
Address : 1794 Moo 5, Tambon Kanharm, Amphoeg U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status - MIpermanent  Tsite DTemporary [IMobile
ltemn Test Material / Test Item / Test Method /
Number Product Range of Testing Technigue Used
1 Bottled drinking water { - Chloride In - house method : TM 008
6 mg/dm’ to 1 000 me/dm’ based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 4500 - CL 8
- Total Hardness in - house method : T 009
{Calcutated as CaCo,) based on Standard Methods for the
5 mg/dm3 ta 2 000 mg/dm3 Examination. of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 2340 C
- Totat Solids In - house method : TM 015
at 103 °C to 105 °C based on Standard Methods for the
25 mg/’dm3 to d 000 mg/’-:imZl Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 2540 B
initial Issue Date 23 September 2008 issue Number 12

Bureau of Laboratory Accreditation, Department, of Science Service, Ministry of Hicher Education, Science, Rescarch and nnovation

LA-F-31-8/11-19 page 113




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address 1 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Chanewat Phra Nakhon St Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : Mpermanent [lsite DTemporary [Inmobile
Item Test dMaterial / Test ltem / Test Method /
Nurmber Product Range of Testing Techniqie Used
1 Bottted drinking water | - Manganese In - house methed : T 040
(cont.} 0.05 mg/dm3 to 5 mgf’dm3 based on Standard Methods for the
- Iron Examination of Water and Wastewater,
0.10 me/dm’ to 5 mg/dm’ APHA, AWWA & WEF, 23 ed., 2017,
part 31118
2 Water -pB In - house method : TM 001
6.0 to 10.0 : based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 4500 - K’ B
- Total Suspended Solids in - house method : TM 016
at 103 °C to 105 °C based on Standard Methods for the
10 mg/dm3 to 1 000 mg/dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 2540 D
Initial issue Date 2?;”‘j Septernber 2008 tssue Nurnber 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-8/11-18 page 2/13




Scope of Testing Laboratory Accreditation

Lahoratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Mog 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : Mpermanent  [site LTemporary  LlMobile
ltern Test Material / Test Itern / Test Method /
Number Product Range of Testing Technique Used
2 Water - Total Dissolved Solids In - house rmethod ;: TM 017
(cont.) at 180 °C basad on Standard Methods for the
25 mg/dm3 to 4 000 m'wg,fchr\n3 Examination of Water and Wastewater,
APHA, AWAWA & WEF, 23° ed,, 2017,
part 2540 C
- Cadmium In - house method : TM 040
0.05 mg/dm3 t0 0.9 n".g/dm3 based on Standard Methods for the
- Copper Examination of Water and Wastewater,
0.05 mg/dm’ o 5 me/dm APHA, AWWA & WEF, 23" ed., 2017,
- Zinc part 3111 B
- 0.05 mg/dm’ to 5 me/dm’
- Chromium
0.05 mg/dm3 to 5 mg/dm3
Initial Issue Date 23° September 2008 lssue Number 12

Bureau of Laboratory Accreditation, Departrnent of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAE-31-8M19 page 313



Scope of Testing Laboratory Accreditation

Labaratory MName : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thal,

Changwat Phra Nakhon 5i Ayutthaya 13210

Accreditation Nurmber : Tesﬁng - 0029
Laboratory Status - Mrermanent  Hsite DTemporary [ JMobite
ltern Test Material / Test ltem / Test Method /
Nurnber Product Range of Testing Technique Used
2 Water - Nickel in - house method : TM 040
{cont.) a.10 r*ng/dm3 to d mg/dm3 hased on Standard Methods for the
- Manganese Examination of Water and Wastewater,
0.05 mg/dm to 5 me/dm APHA, AWWA & WEF, 23° ed., 2017,
- Lead part 3111 B

0.1Q mg/dma to 2 r‘ng/drn3
- Iron

¢.10 n’ng,r'dm3 to 5 mg/dm3

- Water soluble silica In - house method : TM 030
(Calculated as Si0,) based on Standard Methods for the
11 mgx‘dm3 26 mg/dm3 Examination of Water and Wastewater,

APHA, AWWA & WEF, 23° ed., 2017,

part 4500-5i0, C

initial Issue Date 23" September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-34-8111-19 page 4/13




Scope of Testing Laboratory Accreditation

Laboratory Name : Lahoratory of Water Analysis Center Co,, Ltd,
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . Mpermanent Dsite DTemporary [ IMobile
ltem Test Material / Test item / Test Method /
Number Product Ranege of Testing Technique Used
2 Water - Chlonde In - house method; TM 008
{cont.) 6 rng/dm3 to 1000 mg/’dm3 based on Standard Methods for the
Examination of Water and Wastewaster,
APHA, AWWA & WEF, 23" ed., 2017,
part 4500-CL 8
- Total Hardness In - house method : TM 009
(Calculated as CaCO,) based on Standard Methods for the
5 mgfcim3 to 2000 mg/dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed, 2017,
part 2340 C
- BOD In - house method : T 041
2 mgf’drn3 to 500 mg/dma based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 5210 B
Initiat Issue Date 23" September 2008 issue Number 12

Bureau of Laboratory Accreditation, Departrnent of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-8/i1-3% page 513




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Lid.
Address 1 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
l.aboratory Status : MIPermanent  [site DTemporary [IMobile
ltermn Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Water - COD In - house method - TM 014
(cont.) ly) mg/dm3 to 200 mg/dm3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWAWA & WEF, 23" ed., 2017,
past 5220 C
- Total Kjeldahl Nitrogen In - house method ;: TM 023
5 mg/dm3 to 200 mg/dm3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 4500-NH, C and 4500-N,,, B
- Oit and grease In - house method : T™M 020
2 mg/dm3 to 100 rng/r:im3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 5520 D
Initial issue Date 23° September 2008 issue Numnber 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-34-8/11-19 page 6/13




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : /94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon S Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status - Mlpermanent  [site Olvemporary  [lmobile
ftem Test Material / Test Itemn / Test Method /
Number Product Range of Testing Technigue Used
2 Water - Total Solids in - house method : TM 015
{cont.) at 103 °C to 105 °C based on Standard Methods for the
25 mg/dm3 ta 4 000 mgf’dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23rd ed,, 2017,
part 2540 B
- Selenium In - house method : TM (38
5 ug/(:lm3 to 50 ug/dm3 based on Standard Methads for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 3114 C
3 Wastewater - pH In - house method : Th 001
4.0 te 10.0 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 4500 - H' B
Initial Issue Date 23rd September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Departmment of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAE-31-8/11-19 page /13




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1794 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : Mpermanent  [site DTemporary [imobite
ltem Test Material / Test kem / Test Method /
Number Product Range of Testing Technique Used
3 Wastewater - Total Suspended Solids In - house method : T 016
{cont.) at 103 °C to 105 °C based on Standard Methads for the
10 rng/dm3 to 1 000 mg/dm3 Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 2540 D
- Total Dissolved Solids In - house methed : TM 017
at 180 °C based on Standard Methods for the
50 mg/drﬁj to 4 000 rng,e’dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23rd ed,, 2017,
part 2540 C
- Cadmium In - house method : TM 040
0.05 mg/clm3 to 0.9 mg/dm3 based on Standard Methods for the
- Copper Examination of Water and Wastewater,
0.05 mg/dm to 5 mg/dm’ APHA, AWWA & WEF, 23° ed., 2017,
part 3111 8
Initial Issue Date 23" September 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31 81118 page 813



Scope of Testing Laboratory Accreditation

Labaratory Name : Laboratory of Water Analysis Center Co,, Ltd.
Address ; 1794 Moo S5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhan Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . Mpermanent  [site DTemporary [ Inobile
ftem Test Material / Test Item / Test Method /
Number Product Range of Tasting Technigue Used
3 Wastewater - Zinc In - house method : TM 040
{cont.) 0.05 rﬂg/dﬂn3 to b mg/dm3 based on Standard Methods for the
- Chromium Exarnination of Water and Wastewater,
0.05 mg/dm to 5 me/dm- APHA, AWWA & WEF, 23° ed., 2017,
- Nickel part 3111 B

0.10 rﬂg:’dm3 fod mg/dm3
- Manganease

0.05 me/dm’ to § me/dm
- Lead

0.10 me/dm to 2 me/dm’
- Iron

0.10 mg/dm3 o5 msg;"drn3

d
fnitial Issue Date 23" September 2008 issue Number 12

Bureau of Laboratory Accreditation, Department of Stience Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-8/11-19 page 813




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon 5i Ayutthaya 13210

Accreditation Nurnber : Testing - 0029
Laboratory Status . Mpermanent  [site DTemporary [ mobite
[tem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technigue Used
3 Wastewater - Totat Hardness In - house method : TM 009
{cont.) (Calculated as CaCOy) based on Standard Methods for the
5 mg/drns to 2 000 mg/dm3 Exarnination of Water and Wastewater,
APHA, AWWA & WEF, 23° od., 2017,
part 2340 C
- BOD In - house method : TM 041
4 mgfdm3 fo 7 000 mg;‘dn'l3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23rd ed, 2017,
part 5210 8
- COD In - house method : T 014
40 me/dm’ to 3 000 mg/dm based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed., 2017,
part 5220 C
Initlal Issue Date 23rd Septernber 2008 Issue Number 12

Bureau of Lahoratory Accreditation, Department of Sclence Service, Ministry of Higher Education, Science, Research and inngvation

LA-F-31-8111-18 page 1013




Scope of Testing Laboratory Accreditation

Laboratary Name : Laboratory of Water Analysis Center Co,, Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thal,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status - Mpermanent  [site mTemporary CImobile
[tem Test Material / Test lteem / Test Method /
Number Product Range of Testing Technique Used
3 Wastewater - Total Kjeldahl Nitrogen In - house method : TM 023
(cont.) 5 mg/dm3 10 200 mg/’dme1 based on Standard Methads for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 4500-NH, C and 4500-N,,., B
- Qil and Grease In - house methad : TM D20
2 mgldm3 to 1 000 rng/’dm3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23rd ed,, 2017,
part 5520 D
- Total Solids In - house method : T 015
at 103 °C to 105 °C based on Standard Methads for the
25 mgf’dm3 to 4 000 mg/dm3 Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 2540 B
Initial 1ssue Date 23rd Septernber 2008 Issue Number 12

Bureau of Laboratory Accreditation, Department of Science Service, Mindstry of Higher Education, Scienca, Research and [nnovation

LA-F-31-8/11-10 page 11/13




Scope of Testing Laboratory Accreditation

Laboratery Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thaj,

Changwat Phra Nakhon St Ayutthaya 13210

Accreditation Muamber : Testing - 0029
Lahoratory Status . Mlpermanent  [site DTemporary CiMobile
ftemn Test Material / Test item / Test Method /
Number Product Range of Testing Technique Used
3 Wastewater - Selenium In - house method : TM 038
(cont.) 5 ugf’dma to 50 ug/dm3 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 3114 C
tnitial Issue Date 23rd Septernber 2008 fssue Nurnber 12

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LACF-31-8/11-19 page 12113




Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tarnbon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon 5i Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status . Opermanent  Msite DTemporary [ Mobile
ltemn Test Material / Test Item / Test Methed /
Number Product Range of Testing Technique Used
a4 Environmental noise - Sound level In - house method : TM 201
Equivalent sound level based on ISO 1996-2 : 2007

Leqy 30 dB (A) to 120 dB (A)

Maximum sound level

Ly 30 dB (A) to 120 dB (A)

lssue Date : 7 November 2019
Signature : /"'(7‘1—‘_:

(Mrs, Pochaman Tacheen)

Director of Bureau of Laboratory Accreditation

Initial Issue Date 2'_’5rd September 2008 Issue Number 12

Bureau of Labaratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-8/11-19 page 13/13




CERTIFICATE OF CALIBRATION

Certificate No.:  C0-2108010/20 Page 1 oftotal 4 pages

Customer WATER ANALYSIS CENTER CO., LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment pH Meter

Manufacturer METTLER TOLEDO Model SevenCompact
Serial No. B327527211 ID No. WWL0068
Description Range : 0 - 14 pH, Resolution : 0.01 pH

Environmental Conditions Ambient Temperature: (23 +3) °C

~

Relative Humidity: (50£15)%

Atmospheric Pressure: -
Calibration Location Chemical Laboratory
Received Date 21 August 2020
Calibration Date 21 August 2020
Date of Issue 25 August 2020
Checked by —_ig Approved by

Act as Technical Manager Representative of Managing Director
(Krisyos] K.) () (Sakda.) ( Dr. Ekachai Puttitwong )

(Patiphan K.)  ( ’f ( Onnapa P. )
(Pongsak H.) () (NitiphongK.)

( Kanung C.) ( ) (Nonthachai K.)
(PramongP.) () (NoppolP.)

NN N SN S
S S’ e S




OTHC

Calibration Services

THAI HEART CALIBRATION CO., LTD.
2299/12-13 Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507
Website : www.thaiheartcal.com E-mail : service@thaihearical.com

Certificate No.:

Reference Method;

C0-2108010/20

- The calibration method used was CP-178 baged on an in-honse method.

Page 2

of total 4

pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units {SI Units),

Reference Standard:

Type pH Vale Lot No. Dye Date Traceability
4.01 180619 Dec. 24, 2020
pH Standard Solution 7.00 020719 Dee. 28, 2020 NIMT
10.02 1904619 Nov. 21, 2020
Type Model Serial No. Certificate No. Due Date Traceability
Pocumenting Process 753 3101007 | 10090400120 | Apr.8,2021
Calibrator
1 Th : 09138/ e
Digital Thermometer 17
with Sensor 1523 /5622 4605984-005 10-0409003/19 Sep. 3,2020
Remark: This certificate is traceable to the International System of Unit (SI Unit} through:
~ NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Caiibration Co., Ltd.
Measurement Results:
1. Funetion Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
{mV) {rH) pH mV (xmV)
177.48 400 4.01 177.3 0.060
0.00 7.00 7.00 -0.1 0.060
-177.48 10.00 10.01 -177.5 0.060
UUC : Unit Under Calibration
Note:  Adjust Curve to simulate pH (4,7,10)
Calibrated by Onnapa
FE-169

REV.01 08/10/19




OTHC

~Calibration Services

THAI HEART CALIBRATION CQ., LTD.

2299/12-13Moo 4, Thepharak, Muang, Samut Prakan 0270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507
Website ; www.thaiheartcal.com E-mail : service@thaiheartcal.com

Certificate No.:  C0-2108010/20

Measurement Results (Cont.):

2. Calibration of pH Elecirode (Setial No.; 3322791)

Page 3 of total

pH Standard Solation Measured Value Uncertainty
(pH) (pH) (mV) (+pH)
4.01 4.01 182.2 0.013
7.00 7.00 54 0.013
10.02 19.00 -163.7 0.013

Note:  Adjust Curve to Buffer Solution pH

(4,7,10)

Temperature stability of micro bath : 25 £0.2°C

4 pages

'The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor & = 2,00, providing a level of confidence approximately 95%,

FE-169

Calibrated by

Onnapa

REV.01 08/10419




THAI HEART CALIBRATION CO., LTD.
: 2299/12-13Moo 4, Thepharak, Muang, Samut Prakan 10270
: Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507

Calibration Services

Website : www thaiheartcal,com E-mail : service@thatheartcal.com

Certificate No.: C0-2108010/20 Page 4 oftotal 4 pages

Reference Method:

- 'The calibration method used was CP-096 based on an in-house method.
- The temperature scale used was an ITS-90,

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (ST Units),

Reference Standard Insttuments:

Type Model Serial No. Cert. No. Due Date Traceability

Thermometer Readout 1529-R. B7C853 19E4568 Nov. 28, 2020 TPA

Semi-Standard Platinum

. 5628 2166 TT-0063-17 | Oct. 19,2020 NIMT
Resistance Thermometer

Ligunid Bath :XORTS~40A XO0111019 10-0506003/19} Jun. 7,2021 THC

Remark; This certificate is traceable to the International System of Unit (SI Unit) through:
- 'TPA, Technology Promotion Association (Thailand-Yapan).
~ NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results: { X ) Without Adjustment
Dimension of probe ; Diameter 35 mm, Sensor Type : RTD (PT100)
Dt‘;’g’;f;fr‘;) Standard Reading (°C) | UUC Reading (°C) | Correction (°C) | Uncertainty (& °C)
140 22.00 22.0 0.00° 0.058
140 2500 | 25.0 0.00 0.058
140 28.00 28.0 0.00 0.058

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor & = 2,00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated by Chalerm

FE-169 REV.01 08/10/19
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SPC Catibration Center

Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: CN8200146
Model: 2100N Issued Date: 03 July 2020
Serial No. (or [D.,): 030500003311 (HWWL 0019} Joh No.: KSPR2008902
Manufaciurer: HACH Page: 1 of 2
Condiition: Irt Condition

Customer: YWater Analysis Center Co., Ltd,

1/84 Moo 5, Rejana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thali, Ayutthaya 13210 Thailand

Environment Condition: Temperature 23 °C i 2 G
Humidity 50 %RH + 15 %RH
Calibration Place; Environment Laboratory, SPC RT Co., Lid.

1194 Soi Wachirathamsathit 57, Sukhumvit 1014/1 Rd.,
Bangchak, Prakhanong, Bangkok 102680 Thailand

Catibration By: Miss. Ailahara A-ma

Calibrafion Date: 03 July 2020

The Method used: In house method, SPCC-W1-23, base on Hach Manufacturer Method 8135
Traceability: : This certificats is traceable fo Primary standard Fromazin and StablCal accepted by

United States Environmental Protection Agency {EPA) through Hach Company
Certificate No. AQ080 , ADQ76 , AQGY77 , AGDT7 , ADO78

O
oo Sl o

SPC RT Ce., L0d,
{Miss Allaham A-ma) {Mr. Dumrong Boohsopon)

Person in charge Authorized signatory

This cerbficata is issusd the units of measuremenl aceording ko the Internalional System of Units (S1), It provides traceabifity of measurement to inlemational or
national siandard or other racognized national standard faboratories,

Tha measurameant uncertainly slated is the expanded upcertainty which is obtained from the standard uncerlainty muttipllad by the coverage factor (k=23 to
provida a levet of canfidence of approsimately 95%. It is determined in accardance with the Guide to Exprassion of Uncerlainly in Measuramant [(GUM).

These results may be afactad by geviations from specified conditions, The resulis relale only fo the items testad, calibrated ar sampled. The repon shall not be
tarrndiesad axrant 1o il yithend annmoual of SPCRT So. 8t

1R a2 2R e

SFC RT 50O, L¥D,

Al DOOO2 1194 vpwdlmrsusnda 57 ohngein 01 11T wavisEliea PjamsawTe 10260

Bmnoh 0003 1§94 Soi Wochirothemaathit 57, Stihumul! 1081 fioad, Bangabak, Phitkharony, Bangkak 10260 Tholane
Tel: 0 2185 4333 £xt. 3300-3108 Fae ¢ 2185 4424 E-moit infospec@epericom  Wabsie: wyraxapc-r.com

Your mﬁs{%m’v‘an is our pmma‘se & SPCORT SPCC-FM-008-05: 11 Feb 2020
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SPC Calibration Center

Certificate No.: C08200146 Page 20of2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncerainty
0.040 0.077 0,037 0.0007 0.070
20.30 20.5 -0.20 0.03 1.0
203.0 206 -3.0 0.0 10
1024.0 1049 -25.0 1.1 50
4122.0 4170 ~48.0 2.1 200
After Adjustment
Std Turbidity (NTU) UUC Reading Corection Deviation ' Uncertainty
0.040 0.066 -0.026 0.0010 0.070
20.30 20.3 0.00 0.05 1.0
203.0 203 0.0 0.0 10
1024.0 1025 1.0 0.5 50
4122.0 4121 1.0 1.8 200
The End of Cerlificate

UStw L1eafs B3R e

BFG BT SO, LTO,

il BODO3 1194 et thETEe 57 oeudgain 1071 BRI WRNTSTUNS ATANEIMTLRS 0RE0
Bronch 00003 1134 Sal Wochirthamsatnlt 57, Sukhumult 0171 Rend, Bangehak, Phiokhaneng, Songiok 10260 Thoitond
Tel: 0 2185 4333 Ext. 33003308 Foc (b 285 4424 E-mall: Info.Spec@spo-rioom  VWebisia: wenwspo-rtaom

Your safisfantion is our foromise @ SPCRT

SPCC-FM-CO8-045: 11 Fab 2020




THAI HEART CALIBRATION CO., LTD.

2299/12-13 Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, I_)__-Z?S’F-MBIS, 0-2757-8496 Fax: 0-2757-8507

CERTIFICATE OF CALIBRATION

Certificate No.:  C0-2107006/20 Page 1 oftotal 2 pages
Customer WATER ANALYSIS CENTER CO., LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210
Equipment Conductivity Meter
Manufacturer EUTECH Model CON 2700
Serial No. 2657889 ID No. WWLO127
Description -
Environmental Conditions Ambient Temperature: (23 £ 3) °C
Relative Humidity: (50+15)%
Atmospheric Pressure: -
Calibration Location Chemical Laboratory
Received Date 21 July 2020
Calibration Date 22 July 2020
Date of Issue _ 22 July 2020
T
Checked by Approved by 2=
Act as Technical Manager Representative of Managing Director
( Krisyosl K. ) .)_ (Sakda Y.) ( Dr. Ekachai Puttitwong )

(
( Patiphan K. )  (
( Pongsak H. ) (
(
(

) (OnnapaP.)

) (Nitiphong K.)
) (Nonthachai K. )
) (NoppolP.)

( Kamumg C.)
( PramongP. )

e T e o S T
e




THALHEART CALIBRRATION CO., LTD.
2299/12-13 Moo 4, Thepharak, Muang, Samut Prakan 10270
Tel. 0-2394-2162, 0-2757-8435, 0-2757-8496 Fax.: 0-2757-8507
Websiie ; www.thaiheartcal.com E-mail : service@thaiheartcal.com

®THC

Calibration Services

Certificate No.:  C0-2107006/20

Page 2 oftotal 2 pages

Reference Meathod:
- The calibration method used was CP-177 based on an in-house method.,

- This certificate can be traceable to the naticnal standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard ;
Meterial

Lot Number

Batch Value Dus Date Traceability
o . 1452 pS/e 8190521025 Feb, I, 2021 '
CD“dUGtIV}ty Standard Solutlon ...................... PR o R SCP Sc[ﬁnce
1.424 mS/ecm S200107016 | May6, 2021
Remark: This certificate is traceable to the International System of Unit (81 Unit} through:
- SCP Science,
Measurement Results:
Conductlwt}" Standard Measured Value Error Uncertainty (£ )
Solution
145.2 uS/fem 1452 pSfem 0.0 pS/iom 0.82 pS/cm
1424 mS/cm 1425 mS/icm 0.601 mS/em 0.0031 mS/cm

Note:  Adjustment points: 145.2uS/em 1.424mS/cm

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor & = 2,00, providing a level of confidence approximately 95%.

- End of Certificate -

Calibrated by Onnapa

REV.01 08/10/19

FE-169
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TR AEEE ML M« NEF NIT = MIT=MIT« MIT» MUT MIT « MIT» MIT > MIT=MIT-MIT

MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD

214 Bangwack Rd. Bangpai Bangkac Bangkok 10160
Tel: 0-2863-4647-8 Fax: 0-2865-4649 hup:/Awww.mitin.th

CALIBRATION CERTIFICATE
Certificate No. : AD2012-017-0001
Date Issued : 03-Dec-20

Customer : Water Analysis Center Ca.,1td. (Head Office)

30/5 Soi Vibhavadeerangsit 60, Vibhavadeerangsit RD., Talard
Bangkhen, Laksi, Bangkok 10210

Equipment : DO Meter
Display Sensor
Manufacturer : ¥8I YSI
Model : 5000-115V 5010 BCD Probe
Serial No. : 14C 100917 13C100067
ID No./Tag No. R s
Date Received : 02-Dec-20
Date Calibrated : 03-Dec-20
Calibrated by : Mr. Kittipob Rungruangsan

Caiibration Method or Calibration Procedure Used

In-house method : CP-77 by direct measurement with standard dissloved oxygen solution at defined
temperature.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI),

Result of Calibration

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

coverage factor k =2, providing a level confidence approximately 95 percent.

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

the Technical Manager, Miracle International T echnology Company Limited.

Approved by : &.a.p.a CERT tFIED
( M. Tassanai Suksukon ) 1%\}/-) Page 1 of 2
: 5

Technical Manager

L MIT= MIT« MIT» MU« MET« MIT ¢ MEL« MET« MIT s MET > MEEe MET < MBS MIT

.;l,I]\?*J,II‘f * LI« LI = LI = LI = LI * LTI < EOA » LI« TN » LUN « LI = LUN » LI s LTI = LTI * LN« LUN = LUN = LN < LN = LN = LN = LI < LU

s JHN LN = LTIN




Certificate No :

Environment :

AD2012-017-0001

Ambient Temperature ;

Relative Humidity :

25+ 2)°C
(50 + 15)%RH

STD Reading UUC Reading UUC Reading Error Uncertainty
(mg/) Before (mg/l) After (mg/l) (mg/l) (£ mg/l)
9.046 9.07 . 0.024 0.013
STD = Standard
UUC = Unit Under Calibration
Description of UUC : Range 0.00 to 60.00 mg/l
Resolution 0.01 mg/l

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. 1.2002-756,1.2002-757 for Data Logger (Lutron Temperature & Humid & Baro) Serial No.

BQ014887, Due 28-Feb-21

MIT Certificate No. L2001-629 for Hi Accuracy Thermometer Serial No, 130508834, Due 07-Jan-21

End of Certificate

‘g'-g”%“a. Page 2 of 2




MCAL Master Calibration Co.,Ltd.

547 Soi Ratchadanivat, Kwaeng Samsenncok, Ehet Huaykwang, Bangkok 10310
MASTER CALIBRATION CO. LTD. Tel. : (02) 274 2978-9, (02) 274 2987-8 Fax : (02) 274 2518, (02) 274 2989

hip:/ /www. mastercalibration.com

TEMPERATURE
CONTROLLER ENCLOSURES \
NSC-TISI-TIS 17025
CALIBRATION 0183
Report No.: MC 2008273 Page 1 of 3
Customer : Water Analysis Center Co., Ltd.

1/94 Moo 5, T Kantham, A . U-Thai, Ayutthaya 13210.

Reference Jab No. © 20-1753 Received Date  : 14 July 2020
Description . Refrigerator

Manufacturer . SANDENINTERCOOL Model : SEC-1500SBD
Serial No. . SEC1500201A-0708-00304 ID. No. : WWL0038
Marking

. Additionally for the purpose of identification by this laboratory a label marked

with this report number ( MC 2008273 ) has been attached to the case.

Method . In-House calibration procedure MWI-T-027 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures”.
Location of Calibration =~ : Water Analysis Center Co., Ltd. ; Laboratory.

Environmental Conditions : Ambient Temperature : ( 25.1 t0 26.0 ) °C

Relative Humidity : ( 50.0to 54.0)%

Date of Calibration . 14 July 2020 Date of Issue @ 16 July 2020
Checked by : m%?m Approved by : A H"'i Do)
Thanagom Limchaicharoen Aittipong Kanﬁ anawgsit

(Calibration Supervisor) ( Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the condition of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate
may not be reproduced other than in full expect with the prior written approval of the issuing laboratory.




547 501 Ratchadanivat, Kwaeng Samsennok, Khet Husykwang, Bangkok 10310
Tel. : (02) 274 2678-9, (02) 274 2987-8 Fax: (02) 274 2518, (02) 274 2089
hifp/farwwmastercalibration.com

MASTER CALIBRATION CO.,LTD.

Continuation of Report No. : MC 2008273

Page 2 of 3
The Reference Standard :
Description Report No. Serial No. Due date
Data Acquisition/Switch Unit MC 2007049 93600641 9 June 2021

With Thermocouple Type " T " IDD. No.30/1 to 30/9

This certificate is fraceable to fhe international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure;

This Instrument was calibration according to TLAS G-20 by comparison with calibraied thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 em. And placed the
ninth thermocouple within 2.5 ¢m of the geometric center of the chambar.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed af the same time or at as close an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be jocated at the geometric center of the chamber.

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

Sensor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.
A7 7
/';“—], ‘:!;;—/T/‘
.r’)_/:ﬂ a /'—-9/&3 Chuctar
s 3 <7 ™ Overall Ambient Temperature around the Chamber veriation : 2.8 °C
[ oo Overall Line Voltage variation: 0.1 'V
H b Chamber Size (W¥H*D): 171 emx 157 em x 60 cm
ke 1 i
aa | ug i )
m*_"iv.rs et S 4
L o;/DI—-‘ P | .-‘/

ki
Tigure 1 2 Sansor Inccallation Lavarion

Checked by : Tk:.mf»«w




MASTER CALIBRATION CO.,LTD.

547 501 Ratchadanivat, Kowaeng Samsennok, Khet Huaykwang, Banglkok 10310
Tel. © ((2) 274 2978-9, (02) 274 2087-8 Fax : (02)274 2518, {02) 274 2989

hitg:/fwrwwmastercalibragon.com

Continuation of Report No. MC 2008273 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuraey Test
[ndicating Measured Temperature {(°C) ai § d Locati 1) i
Temperature S mp e {°C) at Sprea catigns necertainiy
°C) 41 2 #3 s |o# 6 7 #8 | Ref#o | @0
2.6 360 | 347 || 364 | 347 || 339 || 349 | 351 | 354 | 3.43 0.99
Chamber Characterization Result
Controfler Indicating Temperature Temperature Overall
Temperature Temperature Stability Unifermity Variafion
(°C) O &°C} °C) cC}
2.0 2.6 1.32 0.62 2.64

3. Uncertainty of Measurement

The reported uncertainty of moasurement was bhased on standard uncertainty multiplied by a coverage

factor £ = 2, providing a level of confidence of approximately 93 %.

This report will certify of the calibrated equipment only.

Checked by : Tl'\ﬁlﬂung\

End of Calibration Report




- mm Inctech Metrological Center Co.Lid. 0‘@% A“E
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T Calthralion Cert, £ 333481
Mt ISOAEC 17025

Certificate of Calibration

Certificate No. : MT20.5158

Page : 1of2
Custamer + Water Analysiz Center Co. Ltd,
Addrass s 1/34 1.5, Rojana industial Park, T.Kanharm, Ayutthaya 13210
Deseription 1 Hot Air Qven Ordear No. v 2695120
Manufacturer . Memmert Recalved date 1 Sep 04, 2020
Model » UM500 Caltbretion date : Sep 04, 2020
Sarial No. ¢ b5G1.0135 Environment Condition :
identification No, ¢ WAWLO00S Temperature ¢ {25103 *C
Cealibratlon Place . Customer Labsratary HMumidity v (504430 ) %RH

Calibration Method ~ : Calibration were conducted using In-house caiibration pracedure CP-MT-006 According to
companrizon with LX1 Data Astuisiion Switch Unit with sensor, The calibration mefhods
basad on DKD-R5-7 guidelines Tor calibratlon of climatic shamber edition 07:2608.

Refersnce Standard instruments

instrument Mode| Sorjal No, Certificate No. Due Crata
LX| Data Acquisition Switch Untt with Sensor 3I4T2A MY43001901 MT18-7350 Des 10, 2020

This rasult of calibration was found accurate as shown an date and place of callbration only.
Traceabiiity :  This measuremenit are traceable to the intemations! System of Unit (S1), through
National insiftute of Metrology Thaland { NIMT )

providing & level of confidence of not less than 85%

Calibrated by ;  Mr.Jiraphan Sreebannasam Approved by ; _
Issue dae : Sep 40, 2020 " {Mr.Panuwat_Phukian )

This calibratioh cedificate shali not be reprodused sther than in full except with the prior written
approval of Inctech Metrologicat Carter Co. Lid




. H \\\\'“'Hﬂ;& T
. mm !nctech Metrological Center Co.Ltd. S, ‘_
- I'”- 39/1 Soi 82, Sukhaplban 5 Rd.. O ngosn. SN }
- M Saimai, Bangkok 10220, Thattand i’wf_\ T Gcer n

Tel. (662) 909-8820 (Auto 10 fines) WwWW.imcinstument.com % 7~ Colihrstion Cort, £ 386401

Pt e ISQVIEC 17025

Cartificate No. : MT20-6158

Page : 2of2
Fonttion 1 Temperature measuremert Result ¢ Without adjustment
Calikration point ;104,178 °C Resolution : 01 °C
Cafibrat)
!po::im Temperature of UUC* at each position (°C) Uncettainty of

mestremant
Che | (#-°C)

104550 087

180,663 0.44

{*C} Cht | Ch2 | Ch3 | Ch4 § Cht | Ché | ChY | Chi
104 104,453} 104.480] 104.483] 104.368] 104.371| 104.471; 104.501| 104,300
178 180.508) 175.957] 180.598( 180,289] 180.321; 179.88Z| 180.064| 180,302

Setting Indicating Measured ;| WMeoasured | Overall
temperatine Temperature stablliity | uniformity | varation
{C) ("c) (+-°C) {"¢) (°C)
104.0 1040 0.54 oge 13
178.0 178.0 0.30 ngr 1.4
A =1 #1 Lower Lef Front
o e <% 1§ Lower Right Fronl
. Ir‘é_’ : 2 'F‘/ . #3 Lower Left Rear
L. it '. #4 Lower Right Rear
evs : #5 Upper Left Front
o T ' res #8 Upper Righf Front
oy ' '; Pl —" o ¥ Upper Left Rear
I SRR RERL e #3 Upper Right Rear
R /"T?C/ e #3 Geometric Center
w
Eront yiew

LG = Unit under calibration

Uniformity = Meximum and Minimum difieterice of measured temperaiors at any probes and
the messured temperature at the reference and same fime.

Owerall Variation = Difference of temperstire value detwaen the maximum and minimum any time._
Stabifity = Ona half of the maximum difference of measured tamperatures af any onie probe,

0.
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SPC Calibration Center S%RT

= A Certificate of Calibration

Y,
i

|
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T
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nxm&é&w
Equipment; Balance Certificate No.: C01201918
Modek: BL1500 Issued Date: 13 June 2020
Serial No. {or ID): 12503616 (WWL 0011) Job No,: KSPR2007477
Manufaciurer: Sartorius Page: 1 of 2
Condition: In cendition
Customer: Water Analysis Center Co., Ltd.

1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Environment Condition:  Temperature 26 °C + 0.6°C
Humidity 46 %RH £ 2.4 %RH
Calibration Place: Water Analysis Genter Co., Ltd. ( ﬁaam%awﬁ”a)

1/84 Mo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Calibration By: Mir. Adinan Ninviboan

Calibration Date: 11 June 2020

The Method used: in house method, SPCC-WI1-47, base on UKAS Lab 14

Traceability: This certificate is traceable to the 81 Units maintained by National Institute of Metrology

(NIMTS, Thailand through SPC RT Co.,, Ltd, Cerfificate No. C02200937

% SBRT St
— / uiem oaRd i dite M
{Mr. Adinan Ninviboon) SPC RT Co., Lud.

{Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory

This caclificate i issued the unils of measurement socording to the Intemationa! Systern of Units (S1). 1 provides traceabiiity of measuremert 1t
Infamational or national standard or olher recognized nalional siandard labaratories,

The measuremsnt uncartainty stated is the sxpanded uncertainty which is obtsined from the standard uncertainty multiplied by the coverags factor (k=2} lo
praviie a level of confidence of approximately 95%. it 1s delermined in accardance with the Guide o Expression of Unceriainty In Measurement (GUM).

These results may he afiected by devistions {rem spaciiied conditions. Tha rasults relste only to the items lasted, calibrated or sampled. The repart shall
not be repraduced except In fudl wilhout approval of SPC RT Co., Lid,

v 1aaFd adR dule
SPC RT GO, LTD.
A4l DODD2 1194 BondTeTIg"En 57 quugEfin 10571 myasunaan wewsdluue nImENMNEAS 10260

Bronch GOOBS 1994 Sal Whchirathomsaltil 57, Sukbusmll 109/ Raod, Bangehak, Plrakhonong, Bongkok 10260 Thalland
Tel: 0 2185 4333 B, 33003308 Fo O 2185 4424 E-mall; it perheom

WWWLENC T .cam

Your mﬁffacﬁm is our pmmim & SPORT SPGC-FM-CO1-08; 14 Feb 2020




Lavness Lini

SPC Calibration Center

Certificate No.:  C01201919

Calibration Results:
Without Adjustment

Page:

SERT

2of 2

Eccontric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 500 {g)
Referancs Points (@
A B c D E
- -0.1 -0.1 0.0 0.0
Repeatability: Determination of the standard deviation of weighing balancs., Readability 0.1 i)
Nominal test valus {g) Standard Deviation
106 0.04
1000 0.05
Deparfure of indication from nominal value., Readabilty 0.4 ()]
Nominal Value ; Conventional Mass Displayed Value Correction of Balance | Uncertainty
{@) {0) (@ (@) (@ ‘

1“. 1.00 o 1.0 0.0 0.10 2.03
5 5.00 5.0 0.0 0.10 2.03
10 10.00 10.0 6.0 .40 2.03
20 20.00 20.0 0.0 0.19 203
50 50.00 50.0 0.0 0.10 2.03
100 100.00 100.0 0.0 010 2.03
200 200.00 200.0 Q.0 0.10 | 2.03
500 500,00 _ 5_00.0 0.0 0.10 2.03
1000 1000.00 1000.0 0.0 0.10 203
1200 1200.00 1200.0 0.0 0.10 2.03
1500 1500.00 1500.0 0.0 0.10 203

The End of Certificate

uidn wdid a15E die

&PG RY CO, £70.

gl 00003 1194 dapalssysuanta 57 ouudyin 1011 SUTeUNIN ARRsElvis agaRuAT 10260

Brocch 00003 1194 S0i Wt

fhit 57, Sukhumadt 10171 Rood, Bongochak, Phrokhonong, Bongkek 10280 Thallend
Tel: 0 2185 4333 E=t. 3300-3308 Fox: § 2185 4424 E-moil: info.spee@sportcom  Website: waesspe-rl.com

Your salisfaction is our foromise & SPORT

SPCC-FM-CO1-08: 11 Feb 2020
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. Bara Scientific Co., Lid. ‘
IE]
! 968 U Chu Liang Building Floor? Ramad Road Silem |J
| Bangrak Bangkok Thailand 10500 i
| _ Tel:02-6324300 Fax:02-6375498-7 I
i Baggtggimegﬁtsmc www.barascientific.com - '[
| NSC-TISI-TIS 17025 i
‘ CALIBRATION 0209 !‘
[l Il
Certifi f Cali '
| ertificate of Calibration ri
| i
; Number of Page(s) 10of3 ‘
- Certificate No. BSCC-UV-113120 i
| Equipment UV/Vis Spectrophotometer |
Model UV-1800 -
Manufacturer Shimadzu '
Serial No. A11635405588CD
ID No. WWIL00B2 _
Date of receipt 30 April 2020 j
Date of calibration 30 April 2020 '
Date of issue 8 May 2020
|
Customer name Water Analysis Center Co., Ltd. |
| |
} Address 1/94 Moo 5 , T Kantham, A.Uthai, Ayutthaya 13210 i
i |
| Temperature (25.6-26.8) °C (On site) _,
| Humidity (46.8-56.5) %RH (On site) I
| Equipment condition Good Operation i
| '
Il [
' Calibration Location Laboratory Room Water Analysis Center :
Calibration Procedure  In-house method WI-UV-702-01 based on ASTM E275-01
Traceability Wavelength Accuracy is traceable to certificate No. 79670 and 79671
Photometric Accuracy is traceable to certificate No. 79672 and 79673
Stray Light is traceable to certificate No. 79669
The abave certificate are traceble to Si unit through Starna Scientific Lid.
(UKAS accredited calibration laboratory NO. 0659)
Calibrated by Mr.Waruth Janphung |
| |
| Approved by |
I '
I
I
I
i Mr.Kanchit Choothep '
| Technical Manager
! - — ey i
[ The above results are valid exclusively for the calibrated item(s) as mention in this re i !
4 port / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall nal be reproduced :
| excepl in full, without written approval of the Bara Scientific Co., Ltd. |
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Bara Scieniific Co., Lid.

968 U Chu Liang Building Floor7 Rama4 Road Silom
Bangrak Bangkok Thailand 10500

. Tel : 02-6324300 Fax : 02-6375496-7
Bara Scientific  www.barascientific.com

Salutlon of Suceeas

NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No. BSCC-UV-113/20 Number of Page(s) 20f3
: Calibration Results:
| 1.Wavelength Accuracy
Certified
i UuC {nm) Error (nm) Uncertainty (+nm)
I Wavelength (nm)
I 360.89 360.82 -0.07 0.18
I 418.53 418.71 0.18 0.18
(| 44582 446.18 0.36 0.18
453 67 453 59 -0.08 0.18
459.99 459 82 017 0.18
| 638.00 638.10 0.10 0.18
I 431.22 431.16 0.06 0.18
i 513.39 513.46 0.07 0.18
| 528.90 528.85 -0.05 0.18
I 572.99 573.65 066 0.18
| 585 25 585,28 0.03 0.18
{ 684.50 684.66 0.18 0.18
| 741.02 741.08 0.07 0.18
[ 879.25 879.26 0.01 0.18
‘ 2.Phatometric Accuracy (UV)
rified i
; Viavmienmh ekl UUC (A) Error (A) Uncertainty (+A) =
’ (nm) Absorbance (A)
235 CNR CNR. CNR. CNR
CNR CNR CNR CNR
- CNR CNR _CNR CNR
CNR CNR CNR CNR
- CNR_ CNR CNR CNR I
CNR CNR CNR CNR ‘
. 350 _.0.0000 __0.0000 _0.0000 0.0075 f
0.6358 0.6341 -0.0017 0.0075
*CNR = Customer not request .
| |
| |
‘ The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall nat be reproduced |
‘ except in full, without written appraval of the Bara Scientific Co., Lid. '
- — — 4
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Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor?7 Rama4 Road Silom
Bangrak Bangkok Thailand 10500
Tel : 02-6324300 Fax :02-6375496-7

Bara Scientific www.barascientific.com

Dolution of Buocezs

NSC-TISI-TIS 17025
CALIBRATION 0209

Certificate of Calibration

Certificate No.
Calibration Results:

3.Photometric Accuracy (Visible)

BSCC-UV-113/20

Number of Page(s)

3of3

Yeavalergth Cartied UG (A) Ertor (A) Uncartainty (+A)
(nm) Absorbance (A)
0.0000 00000 | 00000 0.0042
4900 05473 0.5483 0.0010 0.0042
0.7625 07637 0.0012 0.0042
1.0484 1.0500 0.00186 0.0042
0.0000 00000 0.0000 00042
b o539 | 05378 0.0009 _0.0042
0.7445 07447 0.0001 ..0.0042
1.0235 1.0244 0.0008 0.0042
0.0000_ 0.0000 0.0000 00042 _
e 04873 0.4882 0,0009 ~0.0042
oesse | oesr2 | 00004 0.0042
0.9433 0.9440 0.0007 0.0042
00000 | 00000 _ 0.0000 0.0042
545 0.5009 . 05009 0,000 0.0042
0.6952 06945 -6.0007 0.0042
0 9568 0.9561 -0.0007 0.0042
00000 _ ...0.0000 00000 0.0042
£66.0 0.5292 | 05289 -0,0003 10.0042
0.7228 o7 0.0017 0.0042
0.9993 0.9978 -0.0015 0.0042
0.0000 _0.0000 0.0000 0.0042
] 05140 05134 00008 0,002
06902 06888 0.0016 00042
0.9539 0.9525 -0.0014 0.0042
*CNR = Customer not request
" = Nol NSC-ONSC Accredited.
4.Stray Light*
Standard Unit Under Calibration{UUC)

cut-off wavelenght (nm)

Wavelength {nm) Transmission (%T)

Absorbance (A)

200.97£0.11nm

200.57

0.8798

2.0090

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measurement uncertainty is base on a slandard uncertainty mulliplied by a coverage factor k=2 providing a level of confidence of approximately 95%.

***End of Certificate***

The above results are valid exclusively for the calibrated itam(s) as mention in this report / certificale.
Advertising the reporl/ Certificale and publicity of the resuits are prohibited and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Ltd.
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mm—a iy Inggin 41fia THAI UNIQUE CO., LTD.

80-82 auudssBdlay WU IYUWINN UANIZURS NFANKHY 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Mo

Tel, (-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawan@thaiunigue.com, Websie | www.thaiunique.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Number: 240 Fs AA X (¥ 18730004
Custemer : l/'v(ﬂ 712_? t"q?'l Qa )1’}; ‘;i 9 (1Q,l--. f( W dO 7 Z fd
Date: 1 ﬂp‘ﬂ' 202]

Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner

Flame, Clean nebulizer, spray chamber and burner

G

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interloclk

Furnace, Clean work head , electrode and shroud N , A

Furnace, Clean PSD and PSD tray V| A

Furnace, Check water pressure [\ / A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Optics

Inspect/Replace that external optics surfaces

Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
=234 (should be < 64% or < 380V)

A HEE BEEAA0OO0

Flame, Check D2 lamp is work

1/2




3N Inwgin difia THAY UNIQUE CO., LTD.

| b A
]
.' 80-82 auuthizniflag werNSUNIMY LUARIEURT AIUNWY 10200

80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com. Website : www.thaiunique.com

Electronics
Check power supply voltage

Check/Clean all boards in the instrument

EI/, Check cables and connectors
(| Furnace, Check camera and align®* |\J / A

**Option for Graphite Zeeman only
Mechanism
Flame, Check the burner adjuster
D Furnace, Check PSD accessories [V / ,:11
Analytical pgrformance
Clear the sample compartment

Test Photometric noise, STDV = .02 Abs (should be < 0.00050 Abs)

d/ Flame, Check uptake rate form 7.2-10.6 mL per minute = Q. 7  ml/min

Flame, Test high solids nebulizer setting use

-Air/acet CuSppm=_ (.74  Abs, and Precision
(%RSD)= 0.5 % (should be > 0.55Abs and < (0.5% RSD)

or
-N20/Acet Cu 5 ppm = Abs, and Precision
(%RSD)= Y%(should be > 0.3Abs and < 0.5% RSD)
] Fumace, Characteristic mass and sensitivity Cu 25 ppb = Abs, and [V / A
Precision (%RSD)= % (should be > 0.15 Abs and < 4.0% RSD)

SIGN :
Engineer

T 5(/3’/;?(;.3 /M)@}?G{‘VDU? ) (ﬂﬁ.m%ﬁ'ﬁq '&’\?@‘%ﬁ&/b- )

............................................................................
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SVD Results Report

<

VARIAN

Report ID4 Diagnostic Start Time:4/7/2021 11:21:56 AM

Customer: Water Analysis Center Co., Ltd.

Address: Uthai. Ayulthraya Contact Details: Kanitsara

Diagnostic End Time:4/7/2021 12:04:17 PM

Service Engineer: Suriya Nacharoen

Serial Number: MY18230004 Turret Type: Automatic
Instrument Model: Varian AA140/240/280 Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version; 2.12
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 181
Boot Block Version: 2.02
EEPROM Data:
Instrument Run Hours: 16347.950 D2 Run Hours: 4626.033

D2 Serial Number:
D2 Install Date:

D2 Original intensity:
D2 Last Intensity:

Zero Wavelength Offset: 25877
Mono Correction: -0.605

Flame Hours: 5461.417

not set |
11111970
1.000

400.000

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
60.00
°1.00 Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00
Result [T
Report Generated At:  4/7/2021 12:07:04 PM 1 SVD Results Report BAAY




Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Result:
12.00V Rail 10.80 12.10 13.20
-12.00V Rail -13.20 -11.90 -10.80
5.00V Rail 4.50 5.00 5.50
310.00V Rail 279.00 318.00 341.00
Report Generated At:  4/7/2021 12:07:04 PM 2 SVD Results Report FA4Y




Beam Ba!ance

Lamp Type: Copper Peak Selected: 324.80
Lamp Socket Used: 3 Lamp Alignment:

'X' Lamp Screw

Y' Lamp Screw
Sample Peak Sample Peak:
l/ \1 |
80% Sampl 80% Sampl
Peak Mark: 0.793 Peak Mgrk: [ 0.849 | I\
// Upper Limit: / Upper Limit:
1.162 1 204
Ref Pt 1; Ref Pf 2: Ref Pt 1: Ref Pt 2:
1.076 _ 1.072 1.125
Lower Limit; Lower Limit:
1.047
X Lamp Screw Resuit: [ ECTTT0 Y Lamp Screw Resuit: _‘

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Waveiength(nm): 324.80

Lamp Alignment:

Lower Limit (nm) Actual (hm) Upper Limit (hm) Resuit:
Zero Order -0.10 0.00

0.10 Passed

First Order 324.45 324.62 325.15 Passed

Second Order 649.23 649.54 649.97 Passed
Report Generated At:  4/7/2021 12:07.04 PM 3

SVD Results Report E3AY




Wavelength Repeatabiiity:

Lamp Used: Copper Lamp Current{(mA): 4
Peak Used(nm): 324.750 Slit Width(hm}): 0.2
Connected to Socket: 3 Slit Height: Normal

Lamp Alighment: ed.
Lower Limit(nm) 324.551 J 324671 Upper Limit{nm)

{Approach from Zero Qrder) (Approach fram end)
Sample 1: 324.611 Sample 2: 324.611
Sample 3: 324.611 Sample 4: 324.611
Sample 5: 324.615 Sample 6: 324.611
Sample 7: 324.615 Sample 8: 324.611
Sample 9: 324.615 Sample 10: 324.611
Mean: 324613 Standard Deviation: 0.002

Resulf:

Reporit Generated AL 4772021 12:07:04 PM 4 SVD Rasulis Reporl S8k




:chh'a'_n'ic.al &

Wavelength Drive:

Slit Drive:

Turret Drive:

Auto Burner Adjuster Drive:

',_M'isﬁ!a__‘ﬁl',lé'r_!eb-_ljs__I',-';'_'. : ‘ 5

Signal Processing l.inearity:

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 258 297
S1 156 166 191
s2 271 300 332
S3 474 516 579
S4 825 933 1008
S5 1435 1555 1754
S6 2498 2802 3053
S7 4347 4795 5313

Interlocks:

Flame Detect:
GCU Active:

Oxidant Pressure:

Burner Fitted:
N20 Burner Fitted:

Flame Shield Closed:
Gas Control Fitted:

Pressure Release Bung Fitted:
Liquid Trap Fitted:

Oxidani Changeover:

Ignition:

Report Generated At:  4/7/2021 12:07:04 PM 5

SVD Results Report SVD




Auto Lamp Recognition:

Lamp 1: 42 - Potassium (K) Lamp 5: Not Supported
Lamp 2: 53 - Sodium (Na) Lamp 6: Not Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 37 - Nickel (Ni) Lamp 8: Not Supported

S Posced

GTA Temperature Monitoring:

Not Performed

Notes:
C2104SU29 PM 1/2

Signatures:

Water Analysis Center Co., LtdDale Suriya Nacharoen Date

Renort Generated At:  4/7/2021 12:07:04 PIM 6 SVD Restlts Report EAAY)




U3t Inegim 31l THAT UNIQUE CO., LTD.

L i
el
l' 80-82 auwlsznBiflag w2 aNIPUNsSHE lUANSEUAY AFAMYY 10200

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@thaiunigue.com. Website : www.thaiunique.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Model & Serial Number: AA 2UOFS » AROC3/ MmQT>
Customer: oty Analysis Centey  do, 274.
Date: O% ;feé, 202) f

Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner

Flame, Clean nebulizer, spray chamber and burner

=Nal=N

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interlock

Furnace, Clean work head , electrode and shroud V M

Furnace, Clean PSD and PSD tray ~ [\/ [ A

Furnace, Check water pressure N ( A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Optics
Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 nm = }9?8 nm
Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain

B, HRE QEARERADOO

Flame, Check D2 lamp is work

/2




1380 Inegin diiia  THAT UNIQUE CO., LTD.

e X
=T
r.' 80-82 auudszeniflag uatneyunsuy wansEuAs ngamu 10200
80-82 Prachathipatai Rd., Bangkhunphrem, Pranakern, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. -2280-1788, E-mail : thawatt@thaivnigus.com, Website @ www thaiunpigue.com

Electronies
Check power supply voltage
m/ Check cables and connectors
IE/ Checl/Clean all boards in the instrument
W

Furnace, Check camera and align** N f A

*+Qption for Graphite Zeeman only
Mechanism,

Flame, Check the burner adjuster

O

Furnace, Check PSD accessories N , /ﬂ(

Analytical performance

Clear the sample compartment

Flame, Check uptake rate form 7.2-10.6 mL per minute = 9.3 mL/min
Test Photometric noise, STDV = (.000/  Abs (should be < 0.00050 Abs)

A B E

Flame, Test lﬁgh solids nebulizer setting use
-Airfacet Cu 5 ppm = 0.75 Abs, and Precision
@RSD)=__ -5 % (should be > 0.55Abs and < 0.5% RSD)

or
-N20/Acet Cu 5 ppm = Abs, and Precision
(%RSD)= Y%(should be > 0.3Abs and < 0.5% RSD)
1 Furnace, Characteristic mass and sensitivity Cu 25 ppb = Abs,and )//A
Precision (J6RSD)= % (should be > 0.15 Abs and < 4.0% RSD)

SIGN :
Engineer |
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SVD Results Report X
VARIAN

Diagnostic End Time:04-Feb-21 11:58:44 AM

Report ID:3 Diagnostic Start Time:05-Dec-20 10:38:29 AM

Customer: Water Analysis Center Co., Lid. Service Engineer: SuriyaNacharoen

Address: Prana khron si ayuthaya Contact Details: K_Kanitsara

lngtrum_ent Con_figur_'a’_:t_ign _

Configuration:
Serial Number: AA0911M073 Turret Type: Automatic
Instrument Model: Varian AA140/240/280  Number Of Lamps: 4
Flame Instrument: True Mono Type: Automatic
Furnace Instrument: True Gasbox Type: 'Y' Gas Box
Zeeman Present: False Auto Burner Adjuster: False
Internal Zeeman: False Mains Frequency: 50
Internal UltrAA: False Firmware Version: 2.12
Optics Type: Double Beam Photomultiplier Type: Normal(900nm)
D2 BG Correction Fitted: True PWB Version: 181
Boot Block Version: 2.02
EEPROM Data:
Instrument Run Hours: 20613.650 D2 Run Hours: 2906.000
Zero Wavelength Offset: -18.731 D2 Serial Number: not set !
D2 Install Date: 01-Jan-70
Mano Carmection: {1570 D2 Original Intensity: 1.000
Flame Hours: 4025.000 D2 Last Intensity: 661.000

Frequency:
Averaging Period: 30.0
Datapoint Count: 20
Upper Limit: Highest Measured Frequency:
50.00
U Average Frequency:
50.00
Lower Limit: Lowest Measured Frequency:
49.00 50.00

Report Generated Af. 04-Feb-21 11:58:45 AM 1

SVD Resuits Report EAAY




Power Supply:

Averaging Period: 30.0
Datapoint Count: 20

Lower Limit (V) Actual (V) Upper Limit (V) Resuli:
12.00V Rail 10.80 12.20 13.20 Passt
-12.00V Rail -13.20 -12.00 -10.80
5.00V Rail 4.50 5.10 5.50
310.00V Rall 279.00 318.00 341.00
Report Generated At: 04-Feb-21 11:58:45 AM 9 3VD Resuis Report SVD




x“‘m"'\\
1

Beam Balance:

Lamp Type: Copper
Lamp Socket Used: 3

‘X' Lamp Screw

Lamp Alignment:

Peak Selected: 324.80

- -Performed’.”

Y Lamp Screw -

055 |

B0% Sa
Poak Matk: { | 0.748
Upper Limit; N
1.145
Ref A 1: Ref Pt 2:
1.070
oo § 0 [ 7073 ]

X Lamp Screw Result: BE-Pr Ty

Upper Limit:
Ref A1 Raf Ft 2:
[ 1085 | 065
Low er Limil:
0.930

Y Lamp Screw Result: FE-PYUEHTR

Grating Squareness:

Lamp Element(s): Copper
Lamp Turret Position: 3
Lamp Current(mA): 4.00
Slit Width(nm): 0.5
1st Order Wavelength{nm); 324.80
Lamp Alignment: BIERS0cme

Lower Limit (nm) Actual (hm) Upper Limit (nm) Result:
Zero Order -0.10 6.00 0.10 B
First Order 324.45 324.73 325.15
Second Order 849.23 5489.56 649.97
Report Generated At 04-Feh-21 11:58:45 AM 3 SVD Results Repori SVD




Wavelength Repeatability:

Lamp Used: Copper Lamp Current{maA): 4
Peak Used{nm): 324.750 Slit Width(nm): 0.2
Connected to Socket: 2 Slit Height: Normal
Lamp Alighment: B0 R
Lower Limit(nm) 324.751 824.871  Upper Limit{nm)

{Approach from Zero Order) {Approach from end)
Sample 1: 324.311 Sample 2: 324.807
Sample 3: 324.811 Sample 4. 324.811
Sample 5: 324.815 Sample 6: 324.811
Sample 7: 324.815 Sample 8: 324.811
Sample 9: 324.815 Sample 10: 324.815

Mean: 324.812 Standard Deviation: 0.003

Result: @ '

Report Generated At: 04-Fob-21 11:58:45 AM 4 SVD Resuits Report EA4¥




Mechanical

Wavelength Drive:
Passed

Slit Drive:

Passed

Turret Drive:
Passed

Auto Burner Adjuster Drive:

Untested

Miscellaneous

' signal Processing Linearity

Calculate Mode: New Calc Mode

Lower Limit Actual Upper Limit Result:
S0 114 248 297 m
s1 156 166 191
82 271 294 332
S3 474 506 579 | Passed |
sS4 825 908 1008
S5 1435 1516 1754 | Passed |
S6 2498 2723 3053 | Passed |
7 4347 4681 5313

interlocks:
Burner Fitted: Flame Detect:
N20 Burner Fitted: GCU Active:
Fl jield C : Wor ing

ag:‘: S(;T::fol ::;;:g: Oxidant Pressure:
Pressure Release Bung Fitted: Oxidant Changeover:
Liquid Trap Fitted: Ignition:

Report Generated At: 04-Feb-21 11:58:45 AM 5 SVD Results Report SAY




Auto Lamp Recognition:

Lamp 1: 50 - Selenium (Se) Lamp 5: Not Supported
Lamp 2: 3 - Arsenic (As) Lamp 6: Not Supported
Lamp 3: 14 - Copper (Cu) Lamp 7: Not Supported
Lamp 4: 42 - Potassium (K) Lamp 8: Not Supported

GTA Temperature Monitoring:

Not Performed

Notes:
€2102S8U11 PM1/2

Signatures:

(?5*_5&»5 o4 fed s

Water Analysis Center Co.,, Ltd.Date SuriyaNacharoen Date

Report Generated At: 04-Feh-21 11:58:45 AM 6 SVD Results Report 8VD




MEGAFIL CO., LTD.
a f 99/183 Moo.3 Sof Saima Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
I Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

Leadmg Soiutton www . Megafilco.th E-mail ; megafil. group@gmasil.com

BSC Certification Test Report

]
i
Page 1 of 6 |
i

Certiflcate No. : M 0834720 |
Customer Name : LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED
Customer Address : 1/94 Moo 5 T.Kanharm, A.U-Thei,
Phra Nakhon 8i Ayutthaya 13210
Equipment : Bioclogical Safety Cabinet Class I Type .AZ
Manufacturer : Microtech
Model : V&-T
Serial No : 0972

i 1D No, 3 WWL00R4

Were in accordance with Er EN12469 [ ] N8F49 ] Manufacturer’s specification

Test Date : 06 October 2020
Due Date 06 October 2021 or after HEPA filters are replaced or unit is moved
|

Test by : Mr.Piyvapong Phuesena ;
Approved by : / )
(MrKridsada Thinhuatoei)
i Authorized Signatory

Issued Date : 13 October 2020

This ealibration certiticate dosuments the traceabllity to national standavds, which realize the unif of
measurement recording to the International System of Units (ST,

A




// gafi,

Leading

Solutm

MEGAFIL CO., LTD.
99/183 Moo.3 Soi Saima Tenbon Bang Rak Noi Amphur Mueang Noathaburi 11000
Tel. 0-2528-6081-2 Fax. (-2528-6083, 0-2525-7034

www, Megafil.coth F-mail : megafil group@pinail.com

o ]

L e i e St e T o T AV

Certificate No. :

Procedure Used :

Page 2 of 6

M 0834720

European Standard EN124469 : 2000 has the status of British Standard,
Biotechnology Performance criteria for microbiological safety cabinets,
: NSF International Standard / American National Standard NSE / ANSI 49-2008
Biosafety Cabinet : Dssign, Construction, Performance and Field Certification.
:  Australian Standard : A8 1807.23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.
Manufacturer’s specification

1. Downdlow velocity test.

Mesasurement Information

Measurement Data,

Equipment used : Thermo Anemometer Model 425  8/N:_03004786  Calibration date : 20/02/2020

No. of Rows

Grid Spacing | Grid Spacing Probe heipht

No. of Readings
Above sash

Fronit-Bzack Side-Side

100

8 1/4,3/4 1/8,3/8

0.33 0.37 0.35 0.34

0.26 0.29 0.31 0.30

Average velocity

032 mfs (63 FPM, ) (Velociiy range 0.25 - 0.50 m/s) (49-98 FPM.)

Uniformity (EN :+/-20% avg.) 0.26-0.38 m/s (51-75 FPM.)

Supply flier dimension __24x72 __(imch x inch) Supply filter area 10.69 SQFT
Downflusy volime {QQ) 73 CFM
Resnlt Summary Iz/ Pasgs I-_—l Fail




MEGATFIL CO., LTD.
a .I'.‘l 99/183 Moo.3 Soi Suima Tambon Bang Rak Noi Ampbur Mueang Nonthaburi 11000
Tel, 0-2528-6081-2 Fax, 0-2528-6083, 0-2525-7034

Leadmg SOlUtmn www.Megafilooth E-mail ; megafil. group@gmail.com
i!
Page 3 of 6 ,‘j,
Certificate No. : M 0834/20 ¢|
2. Inflow velocity test. EI
]
Select method, ; O pm D/Erhaust veloeity, 3 mrcs Specifications :i

0.41 0.48 0.50 052 0.55

0.51 0.54 0.56 0.58 0.57
0.54 0.56 0.51 049 0.50

0.53 0.54 0.58 0.59 0.0l

0.59 0,57 0.54 0.58 0.52

Average Inflow velocity 045 m/s (89 FPM.) (Velocity range 2040 mfs) (19 FPM.)

Inflow dimension _ 8x 72 (inch x inch) Inflow area 4.00 SQ.ET
Inflow volume(i)) 356 CFM

Result Summary 1 i Pass I:I Fail |:| Ne document acceptance eriteria,

Adjustments Reguired I:l Fan Speed 1:‘ Damper

s s R EE— e T -

Equipment used : Thermo Anemometer Model 425  S/N: 03004786 _Calibration date ; 20/02/2020

3. AEPA filter Icak fest.
Measurement Data
HEPA Filter PAO Upstream Specification Measured Jeak
Cone.{caleuiated) penetration
Supply HEPA Filter 20 ng/l. < 0.003% < (,003% 4
a Exhaust HEPA Filter 20 ug/h <0.003% < 0.003% g
i




MEGAFIL CO., LTD.
fl 99/183 Moo.3 Soi Seioa Tantbon Bang Rak Noi Amphar Mueang Noothaburi 11000
g a Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

Leading SOIUL'IG www.Megafilcoth B-mail : megafil group@gmail.com
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Certificate No, : M 0834/20

Leak location
Supply HEPA Filter Exhaust HEPA Filter
Back Back
_E
Front Front

Result Summary Ij Pass I____l Fail

Equipment used (1) : Aerosol Photometer Model ATI-2H S/N_21683 Calibration date 20/02/2020 ‘

Equipment used (2} :_ Smoke Generator Model TDA-6C  S/N__ 21623

4, Airflow smoke patterns test

Messurement ITnformation

1. Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the
centerline of the wosk surface, at a height of 4 inch (10 om) above the top of the access opening.
7. View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in
(2.5 cm) behind the view screen, at 2 height 6.0 inch (15 em) above the top of the access opening.
3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of {(he work opening

Particular attention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 om) from the sides

and atong the top of the work area.
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Result Summary
Vs
Downflow Patiern test [Z Pass D Fail D MNA
/
View screen reteation fest z Pass |:| Falf [:I N/A
Work opening edge retention test Ij Pass l:l Fail I::I N/A
J Sash/window seal test Ij Pass ]:] Faill D NFA
5. Site installation

Sash Alarm. Pass Fail

000
ENENN

[]
Interlock System. Ij Pass
L]

Exhaust System Performance Pass Fail

Remark / Recommendation
1] 1 “'
sy Site installation Wifinzng2eaen ileawind 13l Function 1l

¥

6. Mumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet. Illomination measured at the work surface.

Eaex:

662 1065 1060 619

i 962 1610 1593 843

|| Remark : -




MEGAFIL CQO.,, LL.TD. -
f I 99/183 Mee.3 Soi Saima Tambon Bang Rak Noi Amphur Mucang Nonthaburi 11000
a Tel, (-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

Leading Somuon www.Megafil.coth FE-roall : megafil. group@gmail.com

i
i
%@
E
|
ig
ﬁ

. Page 6 of 6
Ceriificate No. ;M 0834/20

7. VUltraviolet Lamp Test (UV) : Option
Ultraviolet radiation where UV Lamp are fitted, the intensity of radiatior. at a wavelength of 254 nm.

Shall be not fess than 400 mW/m’ when measures at work floor surface,

mWinl H
850 2270 2340 1020 5
500 111¢ 1210 580

Remark: -

~o{o-
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