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18-19 19-20 20-21
Total Suspended (mg/ms) High Volume Gravimetric Method 0.063 0.049 0.042 laifiu 0.33
Particulate Air Sampler | (U.S. EPA 40 CFR Part 50
Appendix B)
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PM,, Air Sampler| (U.S. EPA 40 CFR Part 50
Appendix J)
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18-19 19-20 20-21
Total Suspended (meg/m )| High Volume Gravimetric Method 0.055 0.035 0.062 laifiu 0.33
Particulate Air Sarnpler | (U.S. EPA 40 CFR Part 50
Appendix B)
P, (mg/m?)| HishVolume | Gravimetric Method | 0,023 0015 | 0030 | hifuoiz
PM,, Air Sampler| (U.S. EPA 40 CFR Part 50
Appendix J)
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18-19 19-20 20-21
Total Suspended (mg/m’)| High Volume Gravimetric Method 0.042 0.038 0.045 Taiin 0.33
Particulate Air Sampler | (U.S. EPA 40 CFR Part 50
Appendix B)
PM, '(mg_/m% High Volume |  Gravimetric Method Coos | o017 0022 | Lifu 012
PM,, Air Sampler| (U.S. EPA 40 CFR Part 50
Appendix J}
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18-19 19-20 20-21
Total Suspended (mg/m)| High Volume Gravimetric Method 0.191 0.156 0.105 laiifiu 0.33
Particulate Air Sampler | (U.S. EPA 40 CFR Part 50
Appendm B)
PM, o 7(|:ng7/m3) High Volume - Gravwmetnc Meth;c; 0707973 0.06_5__-__ " 0.05(;777 Iﬂﬁu 0.12
PM,, Air Sampler| (U.S. EPA 40 CFR Part 50
Appendix J)
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18-19 19-20 20-21
Leq 1 hr [dB(A)] Leq L hr [dB(A)] Leq 1 hr [dB(A)]
12:00-13.00 T80 T93 783 =
13:00-14:00 0.2 585 569 =
T8:00-15:00 ~ 581 = 805 B __ 58.5
15:00-16:00 T 586 595 627 -
T6:00-1700 60.8 59.0 816
17.00-18:00 59.7 _ 805 804 B
18:00-19:00 &3 812 - 578 B
19.00-20:00 595 581 500 z
20:00-21:00 55.9 541 571 -
21:00-22:00 534 , 545 553 =
72:00-23.00 505 522 541 B
23:00-00:00 528 493 575 =
00:00-01:00 50.5 51.1 531 =
~OT:00-02.00 51,2 — 487 549 . =
02:00-03:00 s 431 50.0 i
03:00-04:00 49.0 475 a89 £
04:00-05:00 535 519 489 -
~0500-06:00 58.1 - — 555 49.9 =
06:00-07:00 595 - 586 ‘_ 556 - )
07:00-08:00 08 598 584 s
08000500 617 622 503 z
[ 09.00-10:00 58.9 — 577 614 -
10:00-11:00 582 583 ] - 573 = -
T1:00- 1200 55.4 578 589 -
Leg 24 hr [dB(A)] 58.4 576 57.9 TaiiAiu 70.0
U (0B | 88.9 87.0 935 Tiifu 115.0
Sound Level Meter Data
Calibrate Sheet No.: Noise B 008/24 15 March 2024
SLM Ne. Brand Model Serial No.
- ACO-B27 ACO 6236 00182008 -
Actual Reading [CE]
Before Adjustment Alter Adjustrent
971 940
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\sovimininnsasuLiteulaely Acoustic Calibrator, ACO, Model 2127, S/N. 130006
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(Usgmutmsiaudl 28087/15491,28085/15493,28107/15494 ’J‘uﬁﬁmﬂhwam C 5wy 2567
ey 28018/15495)
fidilasans duanay Swnawsrnnsum Swinaseys
%a/ﬁagjgﬂﬁﬁ USt iesdian e
Hns1aTn USEN Lod.W.Iad. peudaie lwadia in
uSnrintoeaTen
#inIAns29n 1632229N, 0701530E
181 Wauiiunay 2567 AWINTFIU
18-19 19-20 20-21
Leq 1 br [dB(A)] Leg 1 hr [dB(A)] Leq 1 hr [dB(A)]
13:30-14:30 q9.0 53, 58.0 -
14:30-15:30 502 527 53.7 5
| 15:30-16:30 552 513 50.4 - ]
16:30-17:30 514 579 525 - ]
17:30-18:30 543 o 59.1 - 515 -
18:30-19:30 484 504 50.0
19:30-20:20 49.0 47.8 46.2 - ]
20:30-21:30 ars 529 ar.4a -
21:30-22:30 500 505 a5.1 =
22302330 457 46.4 425 - i
23:30-00:30 423 54.6 455 - i
00:30-01:30 ar7 614 aag =
01:30-02:30 —d67 617 416 -
02:30-0%:30 q7.2 60.2 50.1 - ]
03:30-04:30 553 R 541 522 -
04:30-05:30 54.8 575 50.9 -
05300630 | 574 T 593 55.4 =
[ 06300730 559 571 538 ]
07:30-08:30 55.8 55.1 56.9 -
08:30-09:30 56.3 56.7 552 -
09:30-10:30 504 56.7 506 E
10:30-11:30 ~ 575 535 556 - ]
11:30-12:30 552 ) 534 558 -
12:30-13:30 54.1 57.9 B 53.1 -
Leg 24 hr [dB(A) 53.4 56.6 529 laiviu 70.0
Loy [AB(A)] o 828 82.8 83.9 Taitfiu 115.0
Sound Level Meter Data
Calibrate Sheet No Noise B 008/24 15 March 2024
SLM No. Brand Model Serial No,
- ACO-BZ6 ACO 6236 00182007 -
Actual Reading [dB]
Before Adjustment After Adjustment
) 94.1 24.0
LERTTY
AN 5T = UssmemenIsinIsAsnadenuennd atiuft 15 (wa. 2540) Gos f'hvruﬂmm‘;gwmsﬁ’m?{ﬁﬂmﬁ"ﬂﬂ
Brmnsadn = wdedlensieinszdudn

wrsssimdaninmsaauiisulasld Acoustic Calibrator, ACO, Model 2127, 5/N. 130006

namsnindiusenawizdiaildvhmsa e dawnu

AUARNNESILITUNART?

HIVIDITIPNIURENITIATIZN

B, 00, b3

nuStduatednunlinus

RS/N002/24/MAR



_ U3HM 1pd..10d. ADUTRRY Waddd hie

1/1
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ar r =
FIUIUHANTIINTIVIATEAULE Y
lasenTs wilawsfugmamnssuvinfiuyu egramnssunisiaaths Juiinsiatn  : 18-21 fiuneu 2567
(Uﬁ%ﬂ?uﬁﬂﬂﬁﬂﬁ 28087/15491,28085/15493,28107/15494 Suitd RURTIINL 5 ey 2567
Wua 28018/15495)
fisslasanis FUanA1IL SnensENNSUT Jmrinasey3
Fao/floggnin U3t viiasdian in
dn3iain ;UM Lea.ilien. meudady waila diia
UstautusdATw N
AfAYANS2990 1631797N, 70333901E
Laan viouiiunay 2567 AmasgI
18-19 19-20 20-21
Leg 1 hr[dB(A)] Leq 1 hr [dB(A)] Leg 1 hr [dB(A)]
14:30-15:30 618 61.6 64.0 =
15:30-16:30 61.9 61.0 61.9 - ]
16301730 624 613 603 :
17:30-18:30 6240 59.7 - - 62.0 -
18:30-19:30 61.6 61.9 ) 62.9 - N
19:30-20:30 509 505 575 :
| 20:30-21:30 58.3 60.4 580 -
21:30-22:30 B 61.2 60.2 56.3 - ]
22:30-23:30 594 57.4 58.7 - B
23:30-00:30 545 535 45.1 ~
| 00:30-01:30 49.6 538 490 -
01:30-02:30 4838 528 543 T
02:30-03:30 48.8 605 51.0 -
03:30-04:30 513 579 529 =
~04:30-0530 58.8 ) 54.5 60.5 -
05:30-06:30 ) 58.6 56.5 60.5 ]
06:30-07:30 80.9° 5.3 651 -
07:30-08:30 68.1 60.8 66.0 %
08300930 | 621 1 £6.4 625~ z
| 09:30-10:30 65 675 610 R
10:30-11:30 60.3 61.0 63.2 -
1130-12:30 638 649 60.7 =
17301330 617 60.7 622 =
13:30-14:30 64.5 613 64.6 2 ]
Leq 24 hr [dB(A)] 61.8 61.2 61.5 Tl 70.0
L, [ABOAY 95 95.9 97.0 LitAu 1150
Sound Level Meter Data
Calibrate Sheet No.. Noise B 008/24 15 March 2024
SLM No. Brand Model Serial No.
- ACO-B38 ~ ACO 6236 00192029 =
Actual Reading [dB]
Before Adjustment After Adjustment
' 94.0 940
NBWR:
ANATFTY = UsmAREnIINSELINRaLWR alUil 15 (e, 2540) Has fvumnmrsgiussiudndasialy
Frsetn = edesdlonsatasediudios
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wiasTadasinmsaaudisulaeld Acoustic Calibrator, ACO, Model 2127, S/N. 130006
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[-v4 s =
FIYIMUNANTTATIVIATEAULAY G
TAsanTs wilewsfugramnssuvdafiugu Hegeamnssunisieaing fufinseda  : 18-21 fiunew 2567
(Uszmuﬂ’mtamﬁ 28087/15491,28085/15493,28107/15494 '”uﬁﬁwhwmu o 5 Wweu 2567
waz 28018/15495)
fadlasams ¢ dwanseu Sunensewsum Tminasey3
fo/fioggndn ¢ USEW tnesdan i
Amsiein . U Leafea. paudais wadia $ia
Unnalsakifiuvadlasinis
#ingAnsI9IA 1631740N, 7035188E
I Wouliunay 2567 AmATgIY
18-19 19-20 20-21
Leg 1 hr [dB(A)] Leq 1 hr [dB(A}] q 1 hr [dB{A)]
T500-16:00 Z50 B LSl -
16:00-17:00 63,7 B — 64.9 63.2 R
—17:00-1800 833 824 o5 | — ]
18:00-19:00 62.2 60.9 613 -
19:00-20:00 61.8 5L5 60.6 -
20:00-21:00 59.0 581 56.9 - ]
—21:00-22:00 585 54.8 - 54.3 -
22:00-23:00 553 513 525 z
23:00-00:00 58.0 675 559 -
00:00-01:00 522 518 518 - ]
01:00-02:00 520 50.7 194
02:00-03:00 515 483 | a4ag =
03:00-04:00 BOLT 558 ] 539 -
04:00-05:00 57.0 579 575 ——
~05:00-06:00 570 655 &5.1
06:00-07:00 65.7 67.@ B 6r.1 -
07:00-08:00 67.3 673 66.2 =
08:00-09:00 654 63.9 83.2 —=
T 09:00-10:00 63.6 62.8 ] 629
10:00-11:00 62.5 64.0 62.6 -
11:00-12:00 €28 652 60.8 =
12:00-13:00 61.7 65.2 62.4 - -
T300-14:00 627 858 565 2
14:00-15:00 624 655 o 64.9 -
Leg 24 hr [dB(A) 62.0 635 627 Ay 700
L, [dB(A)] 94.1 969 - 95.2 Taitiu 115.0
Sound Level Meter Data
Calibrate Sheet No.: Noise B 008/24 15 March 2024
SLM No. ] Brand Model Serial No.
- ACO-B37 B ACO 6236 00192028 -
Actual Reading [dB]
Before Adjustment After Adjustment
94.0 o - 94.0
WAL
FUTATF I = Usmeraenssmsiuandenuiend adudl 15 (e, 2500) Bes Mvumnaspussiudsdesiily
FTserdn = etedlensiaimarduiden
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(S/UL) WINS 10103 YB3d = SAd

(S/UdU) ALDO)BA 2)D1Med Yead = Add

8757 MULLNG 67 WNLHE MALEIEHILALLUULEIBMZEMETLLURETREINEALEUNLUNLELULITONALULEET ERRULINES ETILARLBEULAMEUELELASUBLUAS L = JnLBeuLre

HESTEN; 18
- - 2 - 2 < « - ‘ - - LnLewr
96z 0> 0001 > = 75¢'0> 2 - ez 0> - - HGe0> = 0021 29/£0/0¢
(W) (ww) (i)
((nap) juawade\dsiq (ZH) (5w Juswadedsig (ZH) (s/uau) juswadedsiqg (ZH) {s/udul) OB _— ——
(S/uiu) (lead 21N) yead Aduanbauq Add yead Aouanbaidg Add yead Aousnbalyg Add
SAd inssaid Iy 1euUIPNISUOT A=RTRIET ESELGU-I]]
300500 ‘NTOGTEST BLELLBubuuM
Eﬁ%#ﬁ?@ﬁawﬁﬁ&nﬁ;
BULE RLEGRT LYBRMEE 2ETMEET UREN san.mngmw
BULE LBPREILIL UALN LwuBhen/co
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Ref. No. W6B6-WHEB7/03/24
268/12/66

Tavans

Report No, 2403/406
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pH Electrometric Method (4500-H" B) 6.92 6.96 7.0-85 6.59.2
Turbidity (NTU Nephelometric Method (2130 B.) 0.29 0.22 5 20
Total Dissolved Solids (mg/L)|  Total Dissolved Solids Dried at 180°C 526 574 adifiu 600 1,200
{2540 C.)
Total Suspended Solids {mg/L)| Total Suspended Solids Dried at 103-105 °C <2.0 <2.0 - -
(2540 D.)
Sulfate (me/L|  Turbidimetric Method (4500-50," E.) 32 70 L 200 [ 250
Total Hardness  (mg/L as CalO,) EDTA Titrimetric Method (2340 C.) 286 293 Taltiu 300 500
Arsenic {mg/L) Digestion, Hydride Generation/ ND ND wadlisl 0.05
Atomic Absorption Spectrometric Method
(3630 E. &3114 C)
Cadmium (mg/L)| Digestion, Inductively Coupled Plasma ND ND faalddl 0.0t
Method
Lead (mg/L)| Digestion, Inductively Coupled Plasma ND ND #aglaif] 0.05 .
Method
Total Iron (me/L}| Digestion, Inductively Coupled Plasma <0.03 <0.03 hifiu 05 1.0
Method
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ND = Not Detected

Detection Limit: Arsenic <0.0003 mg/L, Cadmium <0.003 mg/L , Lead <0.005 mg/L

Aamsgu = UssnienssvmimineInsossumiuasAaanden Gas dvuaininasiussanesnislumdinnssmiumstesiuduassuge
sarmtesiuludesdusrdenduiiy we. 2551 Grasguhuinaiiasdduslingld)

Method = Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 24!h Edition, 2023.
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- Total Suspended Particulates

- PM-10

- High Volume Air Sampler
& Blower
- No. B08,B08
- No. B09,B09
- No. B14,B14
- No. B18,B18
- High Volume Air Sampler
- No. B0O5,B05
- No. B08,B08
- No. B20,B20
- No. B26,B26

- Electronic Balance

- Electronic Balance

s =
FTAULEYY

- Leq 24 hr, Lmax

- Acoustic Calibrator

- Sound Level Meter No.

- ACO-B26

- ACO-B27

- ACO-B37

- ACO-B38
Qmmwﬁq
- pH - - - pH Meter -
- Turbidity - - - Turbidity Meter -

- Total Suspended Solids
- Total Dissolved Solids

- Total Hardness

- Total Iron

- Sulfate

- Arsenic

- Cadmium
- Lead

- Electronic Balance

- Electronic Balance

- Electronic Balance

- Inductively Coupled Plasma
(ICP)

- Spectrophotometer

- AAS

- AAS

- AAS
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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611

Calibration Data

High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate ([‘t:']mjn) R’
B0O1 BO1 01/,02/2024 y = 1.224x-3.492 0.998
BO2 B0O2 01/02/2024 y = 1.143x+1.630 0.999
B03 BO3 0170272024 y =1.160x-2.783 1.000
B04 B04 02/02/2024 y =1.257x-5.884 0.997
BO5 BO5 03/02/2024 y =1.261x-7.123 0.999
BO6 BO86 02/02/2024 y = 1.245x-6.024 0.999
BO7 BO7 03/02/2024 y = 1.209x-6.025 0.997
BO8 BO8 02/02/2024 y = 1.239%x-5.,848 0.997
B09 B09 02/02/2024 y = 1.244x-5.247 0.997
B10 B10 02,02/2024 y =1,153x+0.064 0.998
B11 Bl1 01/02/2024 y =1.110x-1.064 1.000
B12 B12 03/02/2024 y = 1.227x-6.093 0.999
B13 B13 01/02/2024 y = 1.286x-T7.460 1.000
B14 B14 02/02/2024 y = 1.220x-5.066 0.999
B15 B15 02/02/2024 y =1.150x-1.264 0.999
B16 B16 0370272024 y =1.177x-3.231 0.996
B17 B17 0270272024 y = 1.235x-5.039 0.999
B18 B18 03/02/2024 y = 1.210x-5.028 0.998
B19 B19 03/02/2024 y = 1.215x-7.087 0.998
B20 B20 02/02/2024 y =1.204x-4.119 0.996
B21 B21 02/02/2024 y =1.190x-4.960 0.999
B22 B22 02/02/2024 y = 1.208x-7.133 0.996
B23 B23 01/02/2024 y =1,217x-4.085 0.998
B24 B24 01/02/2024 y =1,145x-2.502 1.000
B25 B25 02/02/2024 y = 1.090x+1.068 0.999
B26 B26 03/02/2024 y = 1.234x-5.493 0.998
B27 B27 01,02/2024 y = 1.168x-4.382 0.999
B28 B28 02/,02/2024 y = 1.237x-7.982 0.999
B29 B29 03/02/2024 y = 1.186x-2.530 0.996
B30 B30 02/02/2024 y =1.212x-4.090 0.997
B31 B31 02/02/2024 y =1.195x-4.732 0.999
B32 B32 0370272024 y = 1.169x-0.802 0.996
B33 B33 03/02/2024 y = 1.203x-2.954 0.996
B34 B34 02/02/2024 y =1.221x-5.796 1.000

Calibrated by : Approved by :
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High Volume PM-10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611
Calibration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower No. Date Actial Phowrale (ﬁ’/min) R

BO1 BO1 02/02/2024 y =1.147x-0.194 0.996
BO2 BO2 01/02/2024 y = 1.060x+2.506 1.000
BO3 B03 01/02/2024 y =1.216x-3.895 0.996
BO4 B04 01/02/2024 y = 1.224x-5.960 0.999
BO5 BO5 02/02/2024 y = 1.220x-5.384 0.999
BO6 BO6 02/02/2024 y = 1.197x-4.228 0.998
BO7 BO7 03/02/2024 =1.208x-4.865 0.996
BO8 BO8 01/02/2024 =1.171x-1.266 0.998
BO9 B09 01/02/2024 y = 1.198x-5.197 0.997
B10 B10 01/02/2024 y = 1.219x-5.339 0.997
B11 B11 03/02/2024 y = 1.211x-3.765 0.999
B12 B12 05/02/2024 =1.203x-3.968 0.997
B13 B13 05/02/2024 y = 1.158x-1.909 0.996
Bl4 B14 03/02/2024 =1.190x-3.316 0.999
B15 B15 01/02/2024 =1.163x-1.150 0.999
B16 Bl6 0170272024 y = 1.170x+0.508 0.999
B17 B17 01/02/2024 y = 1.186x-2.843 0.997
B18 B18 01/02/2024 y = 1,.207x-1.821 1.000
B19 B19 0370272024 y = 1.178x-2.990 0.999
B20 B20 02/02/2024 y = 1.206x-5.507 0.997
B21 B21 03/02/2024 y =1.172x-0.702 0.999
B22 B22 02/02/2024 y = 1.175x-1.992 0.9986
B23 B23 02/02/2024 y = 1.196x-3.382 0.998
B24 B24 01/02/2024 y = 1.181x-2.463 0.999
B25 B25 01/02/2024 y = 1.204x-3.960 0.997
B26 B26 01/02/2024 y = 1.218x-5.354 0.998
B27 B27 0370272024 y =1.178x-4.891 0.997
B28 B28 02/02/2024 y = 1.226x-6.323 0.999
B29 B29 05/02/2024 y = 1.174x-3.753 0.997
B30 B30 0370272024 y = 1.179x-3.207 0.998
B31 B31 03/02/2024 y = 1.189x-1.040 0.997
B32 B32 01/02/2024 y = 1.222x-3.815 0.999
B33 B33 01/02/2024 y =1.159x-1.689 0.996
B34 B34 01/02/2024 y =1.191x-1.278 0.995

Calibrated by :

(Mr.Adul Dangklom)

Approved by :
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Noise B_008/24

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO

Model | 2127

—

Calibration Range | 94 dB, 1000 Hz

Number | AC 03/56 ]

Serial No. | 130006 ’

Last Calibration

29 March 2023

29 March 2024

Due Date |

—

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-B28 ACO 6236 00182007 15 March 2024 94.1 94.0
ACO-B27 ACO 6236 00182008 15 March 2024 94.1 94.0
ACO-B37 ACO 6236 00192028 15 March 2024 94.0 94.0
ACO-B38 ACO 6236 00192029 15 March 2024 94.0 94.0

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR)

93.94 + 0.10 dB

Calibrated by :

Mr. Adul Dangklom

Approved by
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NSC-TISI-TIS 17025
7-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

CALIBRATION CERTIFICATE

Submitted by : S.P.S.Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature w23 4+3)°C
Manufacturer :ACO ‘ Relative Humidity :(50+15) %

Model 12127 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 130006

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N4106495.

7. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual réading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 22 Feb. 2024
Date of Calibration : 4 Mar. 2024

‘N

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

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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A-TISTR CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0304 MTC No. EEL. BP. 109/0267

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

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

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 93.85 -0.15 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type ‘ (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 s +2.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 1.65 +0.50 +4.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical ancﬂaﬁxmﬂar‘ds Laboratory

Date of Calibration : 4 Mar. 2024 Industrial Metrology and Testing Service Centre

5 Mar. 2024 Ref : 2011267022200795001
End of Certificate

Date of Issue
212

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

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

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

E-mail : rumpai@tistr.or.th Website:www. tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th



E-..;.JE QUALITY CALIBRATION CO.,LTD.

ke 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
‘ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com by it S
CALIBRATION 0049

CERTIFICATE No : 24M2227 PAGESRREIRE
REFERENCE No : 72448-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER $ METTLER TOLEDO

MODEL : XS105DU

SERIAL No 3 1126422905

ID No : BAO05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY 3 S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY ] ATSAWIN Y.

CALIBRATION DATE g 08-Mar-24

APPROVED BY
ISSUED DATE R 14-Mar-24
RECEIVED DATE : 08-Mar-24

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-G010 REV 03



QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

&

CERTIFICATE No : 24M2227 PAGE:2 OF 2

Calibration Report

EQUIPMENT 4 DIGITAL BALANCE MODEL t XS105DU
MANUFACTURER : METTLER TOLEDO S/IN . 1126422905

ID No : BA05/50 RECEIVED DATE g 08-Mar-24

AIR PRESSURE 3 1010mbar + 1mbar CALIBRATION DATE ’ 08-Mar-24
AMBIENT TEMPERATURE s 252 @ 19E RELATIVE HUMIDITY 53 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET i QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M2302014S 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000055 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000065
0.02 0.02001 -0.00001 0.000065
0.10 0.10002 -0.00002 0.000066
0.20 0.20001 -0.00001 0.000066
0.50 0.50001 -0.00001 0.000065
1.00 1.00003 -0.00003 0.000066
2.00 2.00001 -0.00001 0.000067
5.00 5.00001 -0.00001 0.000068
10.00 9.99994 0.00006 0.000070
20.00 20.00008 -0.00008 0.000078
50.00 50.0000 0.0000 0.00013
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3N 4 ] 50.0000
3 50.0000
2 5 4 50.0000
5 50.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT




{31 [=] QUALITY CALIBRATION CO.,LTD.

l;ib 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Eﬁ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 23E8494 PAGESRIRGIES
REFERENCE No : 70413-1

Certificate of Calibration

EQUIPMENT ; pH METER

MANUFACTURER : HANNA

MODEL 2 El 3512

SERIAL No & TH118035

ID No : pHO04/56

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY 3 ATSAWIN Y.

CALIBRATION DATE ’ 06-Sep-23

APPROVED BY
ISSUED DATE : 06-Sep-23
RECEIVED DATE : 31-Aug-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No: 23E8494 : PAGE S G ES

Calibration Report

EQUIPMENT 2 pH METER

MANUFACTURER 3 HANNA MODEL g HI 3512

ID No H pHO04/56 SERIAL NUMBER 3 THI118035
RECEIVED DATE 3 31-Aug-23 CALIBRATION DATE : 06-Sep-23
AMBIENT TEMPERATURE : PR GG P RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL R T e CERTIFICATE No DUE DATE

S R R TR LOT No
1) pH STANDARD SOLUTION 00651-06 CC767907 4880-13836406 29-Dec-24
2) pH STANDARD SOLUTION 00651-08 CC765602 4881-13757019 18-Nov-24
3) pH STANDARD SOLUTION 00651-10 CC767180 4882-13813369 14-Dec-24
4) PROCESS CALIBRATOR CA150 9156079 23E1312 19-Apr-24
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2.303 RT/E = 59 mV/pH

mV uucC CORRECTION uucC UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(£ mV) k

414.11 414.6 -0.49 -0.290 0.15 2.00
354.95 355.4 -0.45 0.741 0.15 2.00
295.80 29615 -0.50 L7774 0.15 2.00
236.64 2371 -0.46 2.804 0.15 2.00
177.48 177.9 -0.42 3.835 LIS 2.00
118.32 G -0.38 4.867 Dl 2.00
SONLG ; 59.6 -0.44 5.898 015 2.00
0.00 0.4 -0.40 6.930 05l 2.00
-59.16 -58.8 -0.36 7.961 0.15 2.00
-118.32 -117.9 -0.42 8.992 6115 2.00
-177.48 -177.1 -0.38 10.024 0.15 2.00
-236.64 -236.3 -0.34 11.055 0.15 2.00
-295.80 -295.5 -0.30 12.087 0.15 2.00
-354.95 -354.6 -0.35 13.118 0.15 2.00
-414.11 -413.8 -0.31 14.149 ORlS 2.00

END OF CALIBRATION REPORT PAGE 2 OF 3




QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23E8494

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S§/N: 09081C6M

RAGE 8@

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (= pH) k
4.006 4.006 0.000 4.015 0.012 2.00
7.000 7.000 0.000 6.914 0.012 2.00
10.008 10.010 -0.002 9.996 0.014 2.00
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
e £€) (°C) ADJUSTMENT (+°C) k
25.005 25.0 0.005 0.0085 2.00

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT




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

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

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

Cert.No.: 24CH285

Certificate of Calibration oo
Equipment : Turbidity Meter
Manufacturer : Eutech
Model : CyberScan WLTB1000
Serial No. : 201802206
ID. No. : TB 03/61
Condition As-Received: Used ltem
Received Date : 05 March 2024
Calibration Date : 06 March 2024
Reference : 2403-0144WN-1
Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by :

( ) Pornthippa Tameyakul
() Unnopphol Harachai
(\/) Saithip Meangmai

Issue Date : 06 March 2024

The Uncertainties are for a confidence probability of approximately 95%.

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

approval of the head of Calibration and Testing Equipment Services.

A 0013024



Cert.No. :

Page.: 2 of 2

Due date
13 June 2024
16 July 2024

Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (Sl unit) through:-
- Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No.
1) Thermo-Hygrograph 1103328 130EC010 23H1361
2) Electronic Balance 14233821 110RC001 23MM405
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration result
Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
Turbidity Meter Serial Number : 201802206
Standard UUC* Reading Uncertainty of Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k
20 19.2 0.38 2.00
40 394 0.40 2.00
100 99.0 0.70 2.00
400 389 1.5 2.00

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

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

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

-00o-
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WO-02612424/2024
Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 4, 2024
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 4, 2024
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 6, 2023

User Name: I Visit Number: 20f2

02-719-6420 ext 206
02-318-5597

PerkinElmer Phone:
PerkinEImer Fax:

Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

NOT INCLUDED

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 December 30, 2024
Wavecal Solution N058-2152 March 30, 2024

VIS Wavecal solution N930-2946 February 28, 2024
Instrument Cal. STD4 N930-0221 November 30, 2024
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

Page 1 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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WO0-02612424/2024

Perkinkl
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 4, 2024

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.
B. Inspect and replace as necessary, all torch components including the RF coil.
C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.

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

3. COOLING SYSTEM CHECKS
A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year.

4. PERFORMANCE CHECKS

A. Torch View Alignment.

B. Wavelength Calibration.
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PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Page 2 of 4
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Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-02612424/2024

SERIAL NUMBER : 077C7042401

DATE TESTED : January 4, 2024

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00529
Ni 231.604 nm <0.008 0.00672
Ni 341.476 nm <0.012 0.00793
Spectral Resolution : VIS La 408.672 nm <0.020 0.01588
Ba 455.403 nm <0.025 0.02280
Precision
As 193.656 nm % RSD <1.0 0.92 %
Zn 213.856 nm % RSD <1.0 0.95 %
Mn 257.610 nm % RSD <1.0 0.75 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.46 %
Ba 493.408 nm % RSD <1.0 0.37 %
Detection Limits : Axial TI  190.080 nm 3(sd) 19.99 ppb
As 193.696 nm 3(sd) 26.66 ppb
Pb 220.353 nm 3(sd) 1.81 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 38.21 ppb
Zn 213.856 nm 3(sd) 2.48 ppb
Mn 257.610 nm 3(sd) 0.59 ppb
La 379.478 nm 3(sd) 5.52 ppb
Ba 455.403 nm 3(sd) 0.13 ppb
Ba 493.408 nm 3(sd) 1.08 ppb
BEC : Axial (1B X 500)/(IS-IB) Cd 226.502 nm < 150 ppb 141.47
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 29.04
Page 3 of 4

290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

PerkinElmer Scientific (Thailand) Co., Ltd.
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Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 4, 2024
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

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

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative:

Service Engineer

Page 4 of 4

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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