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10-11 11-12 12-13
Total Suspended High Volume Gravimetric Method 0.138 0.113 0.135 Taitfiu 0.33
Particulate (mg,/m") Air Sampler (U.5. EPA 40 CFR Pan 50
,’\]l'h.'[i([i?(;_B)
PM,, (mgr’nﬁ} High Volume Gravimetric Method 0.060 0.050 0.061 Taiifiu 0.12
PM,, Air Sampler |(11.S. EPA 40 CFR Part 50
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10-11 11-12 12-13
Totul Suspended High Volume Gravimetric Method 0.101 0.061 0.040 Taivfiu 0.33
Particulate {mg/m”) Air Sampler  |(U.S. EPA 40 CFR Part 50
Appendix B)
PM,, (mg/m") High Volume Gravimetric Method 0.044 0.027 0.017 Tifu 0.12
PM,, Air Sampler |(U.S. EPA 40 CFR Part 50
Appendix I)
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10-11 11-12 12-13
Total Suspended High Volume Gravimetric Method 0.053 0.044 0.054 Taiviu 0.33
Particulute (ml__s.-’u'uz) Air Sampler (U.S. EPA 40 CFR Part 50
Appendix B)
PM,, (mg/m"} High Volume Gravimetric Method 0.021 0.019 0.024 laiifiv 0.12
PM,, Air Sampler [(U.S. EPA 40 CFR Part 50
Appendix J)
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Tasams » wiiswsdurm (Ussmuuasieuil 32659/15922) Juitnnaie :© 10-13 WeAINEL 2565

i : enuanaaula Sinamunvuiis Rmianiyauy3 Juiisanmionu : 25 woaimou 2565

Zagnen ¢ ey i vas (iegiiy i way

I ERGIES @%’UTauﬂ's:muﬁm'ﬂGmm's'ﬂrmaﬂ)
HoTvia © U3 el 08, pouFate waddy e
amilenaia  WBnadminmaadlanms
a0 Leq 1 hr [dB(A)] F;wmsgm
10-11 wgAdnau 2565 11-12 Wi@Imay 2565 12-13 WRAENHU 2565
12:00-13:00 54.7 51.5 45.8 =
13:00-14:00 52.9 52.4 47.6 =
14:00-15:00 58.8 51.5 50.7 B
153:00-16:00 a1.5 52.9 44.9 -
16:00-17:00 57.2 52.2 53.8 -
17:00-18:00 54.8 52.7 52.0 -
18:00-19:00 57.7 55.5 48.3 =
13:00-20:00 59.6 50.9 51.6 -
20:00-21:00 44.7 41.6 43.8 -
21:00-22:00 46.2 46.0 42.8 -
22:00-23:00 48.8 49.3 42.2 =
23:00-00:00 47.9 49.7 42.3 -
00:00-01:00 48.4 49.9 42.0 -
01:00-02:00 47.2 47.1 43.1 -
02:00-03:00 46.4 49.8 45.4 =
03:00-04:00 48.1 47.2 49.8 -
04:00-05:00 48.7 54.8 59.8 -
05:00-06:00 53.2 53.2 64.3 =
06:00-07:00 56.7 51.8 62.5 -
07:00-08:00 a93.6 52.2 68.7 &
08:00-09:00 53.5 50.3 59.7 -
09:00-10:00 54.2 54.8 53.8 -
10:00-11:00 53.4 53.8 48.8 -
11:00-12:00 53.6 54.7 49.4 =
Leq 24 hr [dB(A)] 54.0 52.0 58.0 70.0
Lmax [dB(A)] 88.9 91.4 89.2 115.0
Ldn [dB(A)] 58.3 57.8 64.4 -
Sound Level Meter Data
Calibrate Shest No. Noise B_024/22 9 November 2022
SLM No. Brand Model Serial No.
- ACO-BO06 ACO 2127 00142003 -
Actoal Reading [dB]
Before Adjustment After Adjustment
94.0 94.0
‘HN'ITJ[ME;
panasp = anesussandeTaaiall UsEm PRGNS THMSA waerauLmnd atufl 15 w.h. 2540

= mmgwm'uQ:uizm"uLﬁmua:ﬁ"n:ueTlua:Lﬁaumnmsﬁwmﬁmﬁu Ussmansensumingnnsssumiiuasiuanaay
Uszmasiaivaniuns St 29 SuriAi WA, 2548
Fmanneia = winilensiaiie
indaeiafanimssaudioulagls Acousic Calibator, ACO, Model 2127, S/N. 130006
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Tasams . wilaustivem (ﬂsmuﬁmmﬁ' 32659/15922) Niianaia 1 10-13 WedIMau 2565

o . ghuanasula SunamuNzNE FawTamimauys Suflmensienu : 25 WHAIMIBY 2565

Fagnen : wwu sade 1ay (Weefiu i e

wieiing wad giulawlssmutasloamannnon)
gavaia  : USEN @a.i.ieq. Aoudos watia e
doiiasRTe : oG B‘L&bﬂﬁ{[ﬁﬁ;’mﬁﬁﬁﬁuaﬂﬂﬁmmﬁ B
u@ Leg 1 hr [dB(A)] ﬂ‘"lmm'z:m
10-11 WOFAINIBY 2565 11-12 WEAINEY 2565 12-13 WOAdneu 2565
12:00-13:00 58.9 58.9 58.6 -
13:00-14:00 0.9 59.9 58.8 =
14:00-15:00 59.6 60.1 60.1 -
15:00-16:00 59.7 60.3 59.7 2
16:00-17:00 59.9 60.8 59.3
17:00-18:00 0.6 62.9 62.0 -
18:00-19:00 60.3 61.0 60.5 -
19:00-20:00 59.8 61.5 80.4 z
20:00-21:00 60.3 60.4 59.5 -
21:00-22:00 57.2 58.9 58.0 -
22:00-23:00 55.0 36.7 57.3 =
23:00-00:00 55.5 56.5 55.5 -
00:00-01:00 54.4 57.3 55.7 =
01:00-02:00 53.5 54.5 54.5 g
02:00-03:00 51.2 52.8 54.7 z
03:00-04:00 52.8 54.0 57.9 -
04:00-05:00 53.6 55.2 53.9 -
05:00-06:00 53.5 55.0 53.8 -
06:00-07:00 58.4 57.1 54.8 =
07:00-08:00 §1.7 59.0 59.4 B
08:00-09:00 59.4 60.4 59.4 s
09:00-10:00 0.2 60.4 60.6 =
10:00-11:00 61.5 60.7 60.1 -
11:00-12:00 58.6 59.4 59.5 -
Leq 24 br [dB(A)) 58.7 59.2 58.7 70.0
Lmax [dB(A)] 87.5 86.5 89.4 115.0
Ldn [dB(A)] 62.4 63.2 62.9 =
Sound Level Meter Duta
Calibrate Sheet No. Noise B_024/22 9 November 2022
SLM Nao. Brand Model Serial No.
- ACO-B16 ACO 2127 00172039
Actual Reuding [dB]
Belore Adjustment After Adjustment
93.9 94.0
“N’lf.llﬂ"lﬂ‘
annasY = mmg‘m‘i:ﬁmﬁaﬂmgﬁﬂﬂ USEMARLNITXMIRANGIBULIENE RUUT 15 WA, 2540

) o o R
IEATNTITIN = ASBANIRT I INLTE
wanrTadanihmssauiiaulaglys Acoustic Calibrator, ACO, Model 2127, S/N. 130006
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TAsams s prisausavnm (Usemuldasiauh 32659/15922) Jutinsada : 10-13 wgeIniey 2565

i : shuanaaula SuneemuNENEY RWTAMYIUYT JufigenTienu @ 25 WOEInEu 2565

%agnﬁﬂ + ey e 209 (ungRy 1BUE ey

noiiwa i é‘%’u‘[auﬂ‘izmuﬁ‘mham‘sarmam)
HasIin . U wwa.fi.ied. peudad wasia e
dominyia s BnnumS surgsaniidesSunniadla
am Leg 1 hr [dB(A)] AINaIII
10-11 WOAIMEY 2565 11-12 WoAImau 2565 12-13 WOAINEU 2565
12:00-13:00 59.5 56.1 3T -
13:00-14:00 58.6 58.8 57.7 =
14:00-15:00 60.1 59.5 59.3 -
15:00-16:00 58.5 58.3 58.7 =
16:00-17:00 28.7 59.2 58.2 -
17:00-18:00 508 80.9 61.2 -
18:00-19:00 59.2 60.5 59.8 -
19:00-20:00 59.4 59.7 59.4 -
20:00-21:00 58.6 58.5 58.6 -
21:00-22:00 59.0 56.9 57.0 -
22:00-23:00 56.2 55.4 56.0 -
23:00-00:00 54.0 4.4 54.2 -
00:00-01:00 53.9 56.0 54.5 =
01:00-02:00 54.3 51.5 53.2 -
02:00-03:00 50.6 52.3 53.4 =
03:00-04:00 51.5 51.6 57.0 -
04:00-05:00 50.9 64.1 52.6 .
05:00-06:00 53.0 58.6 52.6 5
06:00-07:00 54.9 58.9 53.9
07:00-08:00 60.0 61.5 58.6 -
08:00-08:00 59.6 60.7 58.7
09:00-10:00 59.0 62.8 59.5 =
10:00-11:00 59.3 58.7 59.3 -
11:00-12:00 58.2 58.3 58.7 =
Leq 24 hr [dB(A)] 57.8 59.1 57.7 70.0
Lmax [dB(A)| §5.2 96.2 B86.4 115.0
Ldn [dB(A))] 61.4 64.5 61.8 -
Sound Level Meater Data
Calibrute Sheet No. Noise B_024/22 9 November 2022
SLM No. Brand Madel Serial No.
= ACO-B22 ACO 2127 00172080 =
Actual Reading [dB|
Before Adjustment After Adjustment
94.0 94,0
WHENG
ﬂ.'l'.I-.I'IFl'S_RjTl& = mmgmszﬁmﬁm’;ﬂuﬁ‘ﬂﬂ 5EMAEARENTIUM TR UIBIUUNING ATUT 15 WA, 2540

iy 3 4 3
FBnseswie = wisdiensinindss

-l I " - o .
wsann@enhmigaudioulesly Acousic Culibruror, ACO, Model 2127, S/N. 130006
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Tasams Usemuinsh 32659/15922 Sunasaia 10-13 WOAINEY 2565
figalasans svanaaule sunashuuzmde Javiamegyauys Suiipanseny 25 WoeIme 2565
e zi’iaaj@nf‘ﬁ wFu 13 vas (umagiiu g war wedina 1908
diuleudszmutaslaamennnan)
HATITI0 u3¥n Lod. .04, noudaia wadia Sife
Wind Speed wnudNinauTadlasins
Percent of Wind Speed (%)
Light Air Light Brecze Gentle Breeze Moderate Breeze Fresh Dreeze
Wind Direction 1-5 km/hr 6-11 km/hr 12-19 km/hr 20-28 km/hr 29-38 km/hr
N (3437-117) 5 . = - -
NNE (11°-34") - - B - =
NE (34'-56") - - = - -
ENE (55";75“)_ 5.556 - = o =
E (79-102" 16.667 - - - s
ESE  (102°-124") : = - - -
SE (124°-146") 2 = - -
SSE (146-169") 18.056 - - - _
S (IGQ“-—_ISIQJ 8333 = ] B i}
SSW  (191°-214") - - = - -
SW (2147-236") £ - = -
WSW (236"-259") = 3 = - -
W (259°-281") . E - g -
WNW (2817-304") < = = - -
NW (304 -3280) 34.721 w - - -
NNW (326"—349““) - 16.667 = N T = .
Total 100.000 0.000 0.000 0.000 0.000
Calm (<1 km/hr) 0.000

diamhnenuiamsians
18 1 £

wam eIV el uTBIRIN=hnai ldhmsanaiawihuu

Fudacansnuraenaiadiswisdulasbilasusuanennuisnduasdnuoldnus
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Tasams ¢ Usemuiins? 32659/15922 Fuiiaaaeia : 10-13 ngedniay 2565
Aaelasams ¢ duanasule SnaemUNLNMEY TWIaMRUYS Jufisanmsny ¢ 25 naedmey 2565
Ha iaggni : ngBu wad ge (ungiiy @l uaz nelive s
giulautszmnuliaslasmsannan)
AThRbple! © U3 0d.7i.ea. aoudai wadla Sia
uinmdinauaalasans
\HauNgAIM oY 2565
LIa1
10-11 11-12 12-13
WS (km/hr) WD WS (km/hr) wD WS (km/hr) wn
13:00-14:00 3.2 ENE 3.2 NW 3.2 NNW
14:00-15:00 3.2 ENE 3.2 NW 3.2 i CNNW
~ 15:00-18:00 1.6 E i 4.3 SSE 3.2 NW
16:00-17:00 1.6 E 4.8 SSE 3.2 SSE
17:00-18:00 1.6 E ) 3.2 SSE 1.6 ~ SSE
18:00-19:00 T 16 E % NW 1.6 SSE
19:00-20:00 1.6 E 1.6 SSE 1.6 NNW
20:00-21:00 1.6 E 1.6 CONW 1.6 NNW
21:00-22:00 1.6 T E 1.6 NW 1.6 NNW
22:00-23:00 | 1.6 T E 1.6 NW 1.8 NNW
23:00-00:00 | 1.6 E 1.6 NW 1.6 NNW
00:00-01:00 1.6 E il 1.6 NW 1.6 NNW
01:00-02:00 16 NW 1.6 NW 1.6 NNW
02:00-03:00 | 1.6 NW 1.6 NW - 1.6 NNW
03:00-04:00 1.6 E 16 NW 1.6 SSE
04:00-05:00 1.8 E N 1.6 NW 1.6 SSE
05:00-06:00 1.6 NW 1.6 SSE 1.6 S
 06:00-07:00 1.6 NW 1.6 SSE .6 | s
07:00-08:00 1.6 NW 1.6 " SSE 3.2 S
08:00-09:00 3.2 TNW 1.6 NW 1.6 S
09:00-10:00 | 3.2 NW 1.8 SSE 1.6 a s
10:00-11:00 3.2 NW 1.6 ENE 3.2 S
11:00-12:00 1.6 NW 1.6 ENE 1.6 ' NNW
12:00-13:00 3.2 NW 3.2 NNW ) 1.6 NW )
atunnil
o 27.5 27.8 26.9
iy ( C)
ANUGY
usSEIN 757.33 756.53 755,40
@An (mmHg)
amviaai #hlusa TRIRTES! #hldsa

e Aar [ < a - 1
pamsaTRinisussnan Iz na R ldhmsenaiauhi
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Percent of Wind Speed (%)

Light Air Light Breeze Gentle Breeze Muoderate Breeze Fresh Dreeze
Wind Direction 1-5 km/hr 6-11 km/hr 12-19 km/hr 20-28 km/hr 29-38 km/hr
N (349"-117) 9.722 - = =
NNE (11"-34") il = = - - =
NE  (34'-56") 4.167 - - - :
ENE (56 -79") 61.111 ) = - 5 _
E (79'-102" 1.389 - - = = _ ]
?:?_(152“-&24“) - - - 4 -
SE  (1247-148") I = = - -
SSE (146 -169") = - - = - -
s (169°-191") 11.111 £ - _ )
SSW  (191°-214") - - = = =
SW (214°-236") = - - - 5
WSW (2;6“—2 59°) . - - - =
W (259°-2810) = = - - =
WNW (281°-304") i - - = = =
NW  (304°-326) 9.722 - - - -
Nl\iW (ééa°-34g°) 2.778 - = 5 _
Total 100.000 0.000 0.000 0.000 0.000
Calm (<1 km/hr) 0.000
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L@
10-11 11-12 12-13
WS (km/hr) WD WS (km/hr) WD WS (km/hr) WD
13:00-14:00 3.2 ENE 3.2 ENE 1.6 N
14:00-15:00 1.6 ENE 1.8 ENE 1.6 N
15:00-16:00 1.6 ENE 1.6 ENE . 1.6 NE
16:00-17:00 1.6 ENE 1.6 ENE 1.6 NE
17:00-18:00 1.6 ENE 1.6 E 1.6 ENE
18:00-19:00 1.6 ENE 1.6 ENE 1.6 ENE
19:00-20:00 1.6 ENE ' 1.6 1 BN | 1.6 ENE
20:00-21:00 1.6 ENE 1.6 ENE 1.6 ENE
21:00-22:00 1.6 ENE 1.6 ENE 1.6 ENE
22:00-23:00 1.6 ENE 1.6 | ENE 1.6 ENE
23:00-00:00 1.6 ENE 1.6 ENE 1.6 ENE
00:00-01:00 1.8 ENE 1.6 [ ENE 1.6 ENE
01:00-02:00 1.6 ENE 1.6 ENE 1.6 ' S
©02:00-03:00 | 1.6 ENE 1.6 ENE 1.6 S
03:00-04:00 1.6 [ ENE 1.6 ENE 1.6 S
04:00-05:00 1.6 ; ENE 1.6 ENE 1.6 S
05:00-06:00 1.6 ENE 1.6 N 1.6 3
06:00-07:00 1.6 ENE 1.6 N 1.6 3
07:00-08:00 1.6 ENE 1.6 N 1.6 S
08:00-09:00 1.6 ENE 1.6 , N 1.6 S
 09:00-10:00 1.6 NNW 1.6 ; NW 1.6 , NW
10:00-11:00 1.6 NW 1.6 ' NW 1.6 ' NW
11:00-12:00 1.8 N 1.6 . NNW 1.6 _ NW
12:00-13:00 1.6 NE 1.6 | ENE 1.6 | NW
aunNH
w 25.2 25.6 26.1
wmay ( C)
ANUAY
ussEMd 757.23 755.77 754.47
mﬁﬂ (mmHg)
amwnaaih Wl ¥ihlusa il

o A [ L ar v &
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Wind Speed vinanhudausugsaudiaeziuandold
Percent of Wind Speed (5% )
Light Air Light Breeze Gentle Breeze Moderate Breeze Fresh Breere
¥lend Direction 1-5 km/hr 6-11 km/hr 12-19 km/hr 20-28 km/hr 29-38 km/hr
N (349"-11%) 19.444 - - -
NNE (11°-34") = = = - =
NE (34-56") 11.111 - - B - -
ENE (56 -79") 19.444 = - -
E (79°-1020) 1.389 - - o -
ESE (102°-124") 2 = - z -
SE  (124°-146) = = = = -
SSE (146 -169") 1.389 = - = =
s (1697-191") . & - -
SSW  (191°-214") 1389 | P = - -
SW o (214°-2368") 13.889 - e | - -
WSW (2;3_5"_359“) 1.389 ' - 2 - -
W (259"-281") 1.389 e = = =
WNW (281°-304") 1.389 = - - -
NwW (394”..325") -1‘2.500 | - - - -
NNW (326"-349") 15.278 - . - - -
Total 100.000 0.000 0.000 0.000 0.000

Calm (<1 km/hr)

0.000
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Tasams Uszmuliash 32659/15922 Jufinsiaia 10-13 WoAIMey 2565
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gaaie U3HN 12d.W.10d. AouTafia wasia Sne
vinahuausvgsmuiaesivaniisala
thauwgAInIgy 2565
Laan
10-11 11-12 12-13
WS (km/hr) wD WS (km/hr) wD WS (km/hr) wD
13:00-14:00 1.6 ENE 1.6 ENE 1.6 N
14:00-15:00 1.6 ENE 1.6 SW 1.6 N
15:00-16:00 1.6 ENE 1.6 NW 1.6 NNW
16:00-17:00 3.2 ENE 1.6 NW 1.6 NNW
17:00-18:00 1.6 ENE 1.6 ; 1.8 NNW
158:00-19:00 1.6 NNW 1.6 ~ NNW 3.2 NNW
19:00-20:00 1.6 NW 1.6 NNW 1.6 NINW
20:00-21:00 1.6 N 1.6 NW 1.6 NW
21:00-22:00 1.6 NE 1.6 NNW 1.6 SW
22:00-23:00 1.6 | NE 1.6 N 1.6 NW
23:00-00:00 1.6 NE 1.6 NNW - 1.8 NNW
00:00-01:00 1.6 NE 1.6 N 1.6 N
T 01:00-02:00 1.6 NE 1.6 5SW 1.6 WSW
02:00-03:00 1.6 NE 1.6 NW 1.6 W
03:00-04:00 1.6 NE 1.6 WNW 1.6 NW
04:00-05:00 1.6 NE 1.6 E 1.6 SSE
05:00-06:00 1.6 i ENE 1.6 N 1.6 SW
06:00-07:00 1.6 ENE 1.6 N 1.6 SW
07:00-08:00 1.6 ENE 1.6 N 1.6 SW
08:00-09:00 3.2 ENE 1.6 N 1.8 SW
09:00-10:00 1.6 ENE 1.6 N 3.2 SW
10:00-11:00 1.6 ENE 1.6 N 1.6 SW
11:00-12:00 1.6 ENE 1.6 N 1.6 SW
12:00-13:00 1.6 ENE 1.6 N 1.6 SW
aURAN
5 o 25.1 26.0 26.8
@man ( C)
AMTUAY
usIEINIA 756.52 756.96 757.20
Eﬁﬂ (mmHg)
ammunaaih #hTusa Wlse #hlalsa

X2,
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Tasams D pdisusdunm Suinfuiod 11 neAdImiay 2565
fiqalasams © ghuanasuln ez GE FoiImnmInyI Fuitfudnne 12 WnATMEY 2565
%!afﬁag:gnﬁﬁ D ey e e (unagiiu e uay weina wad Tuitiiased ;o 12-18 wndimuu 2565
giulaudssmuidaslasmsnnnan) SuRapnasa T 22 weAdneY 2565
fifiudadhe ; _
U3t Lad.ii.10d. pautais waidd S
MNEeDs AN UMY NHLRIR IAARE Tuan
pH Electrometric Method (4500-H™ B.) B.64
Turbidity (NTU) Nephelometric Method (2130 B.;_.),. - - 0.84
Total Suspended Solids (mg/L) Totul Suspended Solids Dried at 103-105 o C 2.1
. (2540 D.) S o
Total Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 °C 494
(2540 C.)
_Tumﬁrﬂn_ess (:J_r_llg_ﬂ.ils_(fa_f“g;!) EDTA Titrimetric Method (2340 C.) 47
Sulfate (mgsL) Turbidimetric Method (4500-50,% E.) 29
Digestion, Inductively Coupled Plasma Method <0.03

Total Iron (mg/L)
(3030 F. & 3120 B.)

Arsenic (mg/L) Digestion, Hydride Generation/ Atomic

Absorption Spectrometric Method (3114 )

<0.0003

WYL
Fnunednadhe: Ta aenawdEnion

Method =

Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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Tasms C o wilBausivam Suilfudata : 11 weeInmeu 2565
fealasens : dhuanasula sunasmamnnis AR FuiiFudhadng D12 WRARNIAY 2565
éﬁfﬁﬂﬂﬁﬂﬁi © woBu @ ves (ungiiy @A wae wisliva e Suiiamed 12-18 waedniou 2565
giulaulsemutiaslaanisannan) Suiiaanyisam 1 22 woAIMEY 2565
Hiudagha : _
B Lod.fiied. Aaudah wasld hiia
wniinad AFiased vinmuuniiaadufiaes ivaan
_pH Electrometric Method (4500-H' B.) 5.74
Turbidity (NTL) Nephelometric Method (2130 B.) _0.62
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 o C 9.8
(2540 D.)
Total Dissolved Solids (mg/L) Total Dissolved Solids Dried at 180 "C 340
o eswce)
Total Hardness (me/L as CaCO,) EDTA Titrimetric Method (2340 C) 197 _
Sulfate (mg/L) Turbidimetric Method (4500-80,* E.) 164
Total Tron (mg/L) Digestion, Inductively Coupled Plasma Method <0.03
(osor.esz08) |
Arsenic (mg/L) Digestion, Hydride Generation/ Atomic <0.0003
Absorption Spectrometric Method (3114 C.)
'HN’IEIE‘HC%:
anuuziinda: la aznaudnipe
Method = Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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FIHIIUNANITILAT) S‘ﬁfﬁl ANV

Tasams D wiawusiiuem Juiifiudhatha © 11 WoARNEY 2565

fAnalasans : danasula dunadhunzinde FmTannauys FuiiFudedn ;12 wWoAInIeY 2565

fin/Moggnen : ey 989 (ungiy @ud uas weina @ad Fuithasey : 12-18 WOAINAU 2565
givlaudsemutasleansannaa) Suilaanieam : 22 woAIneu 2565

USHY 0. N.ed. aaudaia wesid in

AHIATTIY
SRS EERICERE] USMUALMATINENANN DY mmmmmmnmmmﬂau
'IlL‘HH—rIa.EﬂN GEGIT
pH Electrometric Method (4500-H' B.) 7.02 7.0-8.5 6.5-9.2
Turbidity (NTU) Nephelometric Method (2130 B.) 1.8 5 20
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 "C 2.6 - -
(2540 D.)
Total Solids (mg/L) Total Solids Dried at 103-105 "C (2540 B.) 320 - -
Total Dissolved Selids (mg/L) Total Dissolved Solids Dried at 180 °C 318 laiifiu 600 1,200
(2540 C.)
Total Hardness (mg/L as CaCO,) EDTA Titrimetric Method (2340 C.) 146 laiiiu 300 500
Non-Carbonate Hardness (mg/L) EDTA Titrimetric Method (2340 C.) <5 Tiiviiu 200 250
Chloride (mgsL) Argentometric Method (4500-CI° B.) 42 Taiifiv 250 6800
_Sulfute (mg/L) Turbidimetric Method (4500-50,* E.) 24 s 200 250
Lead (mg/L) Digestion, Inductively Coupled Plasma Method ND gaalaiii 0.05
P (3030 F. & 3120 B.)
Mercury (mg/L) Cold Vapor Atomic Absorption ND gaalaid] 0.001
Spectromettic Method (3112 B.)
Cadmium (mg/L) Digestion, Inductively Coupled Plasma Method ND moalaidl 0.01
(3030 F. & 3120 B.)
Total Iron (mg/L) Digestion, Inductively Coupled Plasma Method 0.14 Tain 0.5 1.0
(3030 F. & 3120 B.)
Arsenic (mg/sL) Digestion, Hydride Generation/ ND gaa bl 0.05
Atomic Absorption Spectrometrie Method
(3030 E. & 3114 C.) |
E. coli (MPN/100 mL) Multiple-Tube Fermentation Technique ND analaidl "
(9221 F.)

WHIILHA

Anuuzdnod: 1 aznawdniiae

ND = Not Detected

Detection Limit: E. colf <1.8 MPN/100 mL, Lead <0.005 mg/L, Mercury<0.0005 mg/L, Cadmium <0.003 mg/L, Arsenic <0.0003 mg/L

fAINassu = Ummanssmranivennissnenauasianedes e fwuaninnes uamnasmslumdnmsdmiumsilasiudums gy
uazmstloaiiludasdunedam iy w.a. 2551 Gnasguahumaieslfudlnald)

Method =  Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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Tassms wiliBas e Fuinfudad 11 WoAINeu 2685
finalasins dumanaaula dwnaduzmads Svianaungi Fuitsudadna 12 WoAInTeY 2565
Ba/Aeggnen wiedy @i vor (ungiy wudk way wieina e Fuithanod 12-18 WoAlnau 2565
aaulandssmutinslagmsannan) Suilsanmien 22 wWoeinIuY 2565
gifiushaeha
U3t 1047104, naudai wasid e
AINIATT I
winfimas BT uinaninneathumamiz i muefinausiaylas
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pH Electrometric Method (4500-H" B.) B.76 7.0-8.5 6.5-9.2
Turbidity (NTU) Nephelometric Method (2130 B.) 0.66 5 20
Tatal Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 °C 2.2 - -
(2540 D.)
Tatal Solids (mg/L) Total Solids Dried at 103-105 °C (2540 B.) 392 - -
Total Disselved Solids (mg/L) Total Dissolved Solids Dried at 180 "C 390 Taiiin 00| 1,200
(2540 C.)
Total Hardness (mg/L as CaCO,) EDTA Titrimetric Method (2340 C.) 209 Taitfiu 300 | 500
Non-Carbonate Hardness (mg/L) EDTA Titrimetric Method (2340 C.) <5 Talifiu 200 250
Chloride (mgsL) Argentometric Method (4500-CI” B.) 18 Taifin 250 600
Sulfate {mg/L) Turhidimetric Method (4500-580,° E.) 13 Taiiu 200 250
Lead (mg/sL) Digestion, Inductively Coupled Plasma Method ND fadlaill 0.05
(3030 F. & 3120 B.)
Mercury (mg/L) Cold Vapor Atomic Absorption ND fad sl 0.001
Spectrometric Method (3112 B.) e
Cadmium (mg/L) Digestion, Inductively Coupled Plasma Method ND aaglaill 0.01
(3030 F. & 3120 B.)
Tatal Iron (mgsL) Digestion, Inductively Coupled Plasma Method 0.12 Litiu 0.5 1.0
(3030 F. & 3120 B.) -
Arsenic (mg/L) Digestion, Hydride Generation/ 0.0050 faq il 0.05
Atomic Absorption Spectrometric Method
(3030 F. & 3114 C.)
E. coli (MPN/100 mL) Multiple-Tube Fermentation Technique ND analail -
(9221 F.)
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ND = Not Detected

Detection Limit: E. coli <1.8 MPN/100 mL, Lead <0.005 mg/L, Mercury<<0.0005 mg/L, Cadmium <0.003 mg/L
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Method

Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017.
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pH Electrometric Method (4500-H" B.) 7.47 7.0-8.5 B6.5-9.2
Turbidity (NTU) Nephelometric Method (2130 B.) 1.8 5 20
Total Suspended Solids (mg/L) Total Suspended Solids Dried at 103-105 °C 2.0 = =
(2540 D.)
Total Solids (mg/L) Total Solids Dried at 103-105 'C (2540 B.) 980 = =
Total Hardness (mg/L as CaCO,) EDTA Titrimetric Method (2340 C.) 290 lsitfiu 300 500
Total Dissolved Salids (mg/L) Total Dissolved Solids Dried at 180 "C 978 Taiviu 800 1,200
(2540 C.)
Non-Carbonate Hardness (mg/sL) EDTA Titrimetric Method (2340 C.) <5 Tsitfiu 200 250
Chloride (mg/sL) Argentometric Method (4500-Cl” B.) B85 Taiviiu 250 600
Sulfate (mg/L) Turbidimetric Method (4500-80,* E.) 18 Taiviu 200 250
Lead (mg/L) Digestion, Inductively Coupled Plasma Method ND woalaiil 0.05
(3030 F. & 3120 B.)
Mercury {mg/L) Cold Vapor Atomic Absorption ND Ao Ll 0.001
Spectrometric Method (3112 B.)
Cadmium (mg/L) Digestion, Inductively Coupled Plasma Method ND o L3 0.01
B (3030 F. & 3120 B.)
Total Tron (mg/L} Digestion, Inductively Coupled Plasma Method 0.58 lsviiu 0.5 1.0
(3030 F. & 3120 B.)
Arsenic (mg/L) Digestion, Hydride Generation/ 0.0128 waalii 0.05
Atomic Absorption Spectrometric Method
(3030 E. & 3114 C.)
E. coli (MPN/100 mL) Multiple-Tube Fermentation Technique ND analaiii -
(9221 F.)
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ND = Net Detected
Detection Limit: E. coli <1.8 MPN/100 mL, Lead <0.0056 mg/L, Mercury <0.0005 mg/L, Cadmium <0.003 mg/L
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Method Based on Standard Methods for the Examination of Water and Wastewater, APHA, AWWA, WEF, 28" Edition, 2017.
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= ] A o J ] a o J.
@ (Color) 5 (vdsunamin-lavead) 15 (Mudsunwaniy- lnusad)
AYU (Turbidity) 5 (MUBANVYL) 20 (MUIANWYY)

< J
AN UNIA-A (pH) 7.0-8.5 6.5-9.2

AaAnATMIAN

18Ms namim ANz aN namieylangega
(Haaniunoans) (Haaniunoans)

1Man (Fe) laisnu 0.5 1.0

139 Hie (Mn) lsisiu 0.3 0.5

NoILAd (Cu) lsitiu 1.0 1.5

F9ned (Zn) lsitiu 5.0 15

Fama (SO,) laiAiu 200 250

aao 1@ (CI) l3ispu 250 600

vigoolsd (F) laidu 0.7 1.0

luwsn (NO,) Ty 45 45

ATUN5EENIN YA (Total hardness as CaCO,) i 300 500

ANUATTANDNT l3iAu 200 250

(Non-carbonate hardness as CaCO,)

USawnamsiavuanazae'la 13itAu 600 1,200
(Total dissolved solids)
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8M3 namim ANz aN amieylangga
(Haaniunoans) (Haaniunoans)
A13NY (As) Aol 0.05
lasen'lug (CN) fo4lail] 0.1
Az (Pb) fo4lail] 0.05
Uson(He) Ao laidl 0.001
uAARieN(Cd) fo4lail] 0.01
Fautlon(Se) fo4lail] 0.01

v £ = A A
AMANHUSNWNUAAI/HUUANISY

do H
M3 INANMHAUANIVINZ AN
[P=N = 4 a
Standard plate count T 500 TaTatinegninadauamag
[ [ 4 a
Most probable number of oun11 2.2 A3 ougnuIAnITUAILAST

Coliform organism (MPN)

E. coli doalid
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- Total Suspended Particulates -High Volume Air Sampler - Electronic Balance W5

& Blower

-No. B3, B3 W5

-No. B16, B16

- No. B18, B18

- High Volume PM-10 - Electronic Balance W5

Air Sampler & Blower

- No. B2, B2 W5

- No. B6, B6

- No. B18, B18
MINTINIATEAULT
- Leq1 hr, Leq 24 hr - Acoustic Calibrator WS - -
- Lmax - Sound Level Meter No. - -

ACO-B6 W5

ACO-B16

ACO-B22
msmaﬁmswﬁqmmwﬁw
1.pH - - - pH Meter W5
2. Turbidity - - - Turbidity Meter W5
3. Total Solids - - - Electronic Balance W5
4. Total Suspended Solids - - - Electronic Balance W5
5. Total Dissolved Solids - - - Electronic Balance W5
6. Total Hardness - - - Electronic Balance W5
7. Non-Carbonate Hardness - - - Electronic Balance W5
8. Chloride - - - Electronic Balance W5
9. Sulfate - - - Spectrophotometer W5
10. Total Iron - - - Inductively Coupled Plasma (ICP) W5
11. Lead - - - Inductively Coupled Plasma (ICP) W5
12. Arsenic - - - Hydride Generation/Atomic W5

Absorption Spectrophotometer
13. Mercury - - - Hydride Generation/Atomic W5
Absorption Spectrophotometer

14. E.coli - - - Electronic Balance W5

M-Mine/H004/22/NOV/CAL.ODT
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High Volume Air Sampler Calibration Report

Calibration Method : Multipeint Orifice Flow Transfer Standard Model ; TE 50254 S/N 13611
Calibration Dats
High Yoltme Ajr Sampler Data Calibration Data
Recorder Ng. Blower No. ~ Date Actual Flowrate {ft*/min) R?
BO1 BO1 01/11/2022 ¥y 1.277x-6.403 0.999
BO2 BO2 03/11,2022 ¥ = 1.083x+3.505 0.995
BO3 BO3 03/11/2022 y =1.143x-1.010 0.998
BO4 BO4 04/11,2022 y w 1.206x-3.858 0.995
BGS BOS§ 011172022 yw»1,317x-8.733 0.987
BOS BO8 01/11/2022 y = 1.268x-5.920 0,908
BO7 BOT 01/11/2022 y = 1.22Bx-8.2856 0.998
BO8 BO§ 08/11/2022 y = 1,160x-38.4598 0.995
BO9 EQ9 03s11/2022 y = 1.245x~-5.841 0.987
B10 B10 01/11/2022 ¥ = 1.097x+1.837 0.597
Bl1 Bl1l 07/11,2022 y = 1.153x~2.164 0.998
Biz B12 04/11,2022 y = 1.201x-3.884 0.998
B13 Bla 01s11/2022 y = 1.268x-6.916 0.985
Bid4 Bi4 02/11/2022 y=1,269x-6.120 0.999
Blb B1s 02/11/2022 y=1,149x-1,829 0.997
Bl8 B1s 02/11/2022 y=1.212x-4.259 0.999
B17 B17 04/11/2022 yw1,172x-2.143 0.997
Bl8 El8 04/11/2082 ¥y = 1.321x-9.418 0.996
B19 B19 08s11,2022 y = 1.356x-11,184 0.997
Bag B20 04s11/2022 y = 1.310%-8.882 0.997
B21 B2l 03/,11/,2029 y = 1.156x-2.174 0.999
Bez2 B22 02,11/2023 y = 1.288x-8.740 0.988
B23 B23 04/11/2022 y = 1.247x-5.764 {.986
B24 B24 o1/11/2082 y=1.161x-2.123 0.909
B25 B25 02/11/2022 ¥ = 1.025x+38.841 0.997
B2g B2& 0z2/11/2082 y~1.234x~-6.128 0.985
B27 B27 03/11,2082 y = 1.220x-5.822 0.997
B28 B2g 02/11/2022 ) y = 1.253x-6.605 0.999
B29 B29 08/11/2028 | y = 1.311x-B.576 0.997
B3O B30 07/11/,2022 y = 1.8645-T7.252 0.998
B31 B3l 07711/2022 y = 1.815x-4.628 0,985
Baz B32 03/11/2022 y=1.258x-6.433 0.997
B33 B33 03s11,2022 y = 1.329x-7.779 0,905
B34 B34 03/11,2022 ¥y = 1.287x-7.491 0.998

Calibrated by : M \ m
T, o on
[]

{Mr, Adul Dangkiom)

Approved by 3

v (br, Peera Detudom)
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High Volume Air Sampler Calibration Report

Calibration Method ; Multipoint Orifice Flow Transfer Standard Model ;: TE 50254 © 8/N 13611

Calibration Data

High Volume Air Sampler Data _ Calibration Data
Recorder No, Biower No. Date Actual Flowrate (ft/min) R®
B35 Bas 03/11/,2022 y = 1.306%-8.466 0.997
B34 B36 02/11,2082 y = 1.213x-5.832 0.996
B37 B37 01/11,2022 ¥y« 1.2538x~5.209 0.999
B38 B38 01/11/2022 y = 1.228%-5.530 0,995
B3o Bag 01/11/2022 y=1,019x-9.149 0.998
B40 B40 0ls11/2022 y=1.196x-4,045 0.999
B4] B4l 07/11/2022 y=1.179x-2.611 0.999
B42 B42 01/11/2022 ¥ =1.200x-3.713 0.895
Bd3 B43 02/11/2022 y = 1.187x-3.331 0.998
Bd4 B4 07/11,2022 ¥y =1.208x-B.171 0.99¢
RO1 RO1 02,11,2022 y = 1.288x~5.287 0.988
RO2 Ro2 07/11,2022 _ y = 1.307x-10.166 0.999
RO3 RO3 03/11/2022 y=1.259x-7.634 0.995
RO4 RO4 04/11/2022 y=1,167x-2.287 0.905
RG& RO5 03rs11/s2022 y=1.273x-8.311 0.999
RO8 RO& 01/11/2022 ¥y = 1.287x-8.271 0.999
RO7 RO7 02/11/20822 ¥ = 1,071x+1.468 0.995
RO8 ROR 01s11,2022 y = 1.206x-5.068 0.897
RO8 RO 01,11,2022 y = 1,258x-7.084 0.995
R1G R10 03/11,2022 y = 1.246x-5.817 0.529
R11 R11 03/11/2022 y=1.117x-1.156 0.998
R12 R12 02/11/202% y = 1.361x-12.068 0.998
R13 R13 03rs11/2022 ¥ = 1.118x-0.601 0.999
R14 R1l4 03s11/2022 y=1.164x~3.415 0.996
R15 R1& 03/11/2022 ¥ =1.184x-1.793 0.998
Ria R1l8é 04s11,2022 y=1,182x-4,71% 0.998
R17 R17 07/11,2022 ¥y =1.218%-5.368 0.998
R18 R18 04/11/20282 y = 1.238x-5.977 0.696
R1g R18 07/11/2022 y = 1.877x-7.752 0.997
R20 R20 04/11/2022 y = 1.327x-10.628 0.997

Calibrated by : Approved by 3

. ngriom
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High Yolume PM-10 Air Sampler Calibration Report
Calibration Methad : Multipeint Oriflce Flow Traosfer Standard Model : TE 5025A 8/N 13611
Callbration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower Mo, Date Actual Flowrate {/f/min) R?

BOl B0O1 02/11/20282 y = 1.206x~0.557 0.998
BO2 BO2 02/11/2022 ¥y = 1,024x+3,762 0,899
Boa BQO3 02/,11/2028 ¥ =1.243x-4.456 0.998
BO4 B4 03s11/2022 y = 1.298x-7.308 0.997
BO5 BOS 03s11/2022 ¥y = 1.262x-5.903 0,999
Bos BO6 0471172022 ¥ = 1.818x-"71.710 Q.997
BOT BO7 02/11/2022 y = 1.290x-8.871 0.999
BOB BO3 04/11/2022 y = 1.330%-6,896 0.999
BGY ROg 04/11/2022 y = 1.280x-8.331 0,995
B10O E10 a2/11/2022 y = 1.298x-8.225 0,997
B11 El11 04/11/2022 y = 1.273x-6,540 0.895
B12 B12 04/11/2022 y = 1.282x-7,018 C.996
B13 B13 01/11/2022 y = 1.320x-9.281 0.998
Bl4 Bid 02/11/2022 y = 1.230x-3.B65 0.998
B15 Bl5 02/11/2022 y = 1.186x-2,184 0.997
Bl14& Ble 01/11/2022 y = 1.260x-2.121 0.998
B17 B17 04/11/2022 y = 1.277x~4.B47 0,898
Bl2& B18 01/11/2022 y = 1.165x-1.164 0,899
Bl9 B19 0271172022 y = 1.094x+1.145 0.899
B20 B20 02/11/2022 ¥y =1.221x~5.301 0.997
821 B21 01/11/2022 y=1,176x-0.519 0.999
B22 B22 03/11/2022 y = 1.286x-7,131 0.998
B23 B23 0371172022 v =1,181x-2.246 0.999
B24 B24 03/11,2022 y=1,253%-5.274 0.295
B25 B25 04/11/2022 y = 1.158%-3.062 0.096
B2& BZs 03/11/2022 y = 1.264x-6.317 0.998
B27 B27 03,11/202%2 y = 1.338x-10.3885 0.9948
B28 B28 03/11/,2022 y = 1.165x-2.689 0.988
B2g B29 03/11/,2022 y = 1.271x-7.085 0.968
Bag B30 01,11,2022 y = 1.274x~7.435 0,998
Bal B31 01s11,2022 y = 1.244x-3.6786 0.999
Baz Ba2 01,11,2022 y = 1.186x-1.847 0.999
B33 B33 04,11,2022 y = 1.268x-8.7T42 0.996
B34 B34 01s11,2022 y = 1.321x-5.664 0,998

Calibrated by :

Approved by ©
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High Volume FM~10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 8/N: 3611
Calibratior Data
High Volume PM~10 Dain Calibration Data
Recorder No, Blower No. Date Actual Flowrate {ftfmin) R’

ROl RO1 02s11/2022 ¥y =1.257x-8.210 0.998
RO2 RO2 07/s11/2022 y = 1.240x-5.054 0.998
RO3 RO3 03/11/2022 y = 1.199x-4.666 0.996
R4 RO4 04/11/2022 y=1.215x-6.193 0.999
RO5 ROB 04/11/2022 y = 1.210x-5.386 0,998
ROB RO& 08/11/2022 y =1.270z-8,263 0,995
RO7 RO7 07/11,2022 y=1.827x-5.259 0.098
RO8 RO8 03rs11/2082 y = 1.258%-7,271 0,998
ROg ROD 07/11/2022 ¥y = 1.202x-8.317 0.998
R10 R10 03711,2022 ¥ =1.198x-4.622 0.897
Ri11 R11 02s11/2022 y = 1.284x-7,142 0.9986
R12 R12 02/11 /2082 ¥ = 1.263x-7.460 0.898
Ri13 R13 04/11/2022 y=1,262x-6.240 0.898
R14 R14 04,11/2022 y = 1.264x~6.65¢9 0.099
R15 R15 03/11/2022 y = 1.289x~8.065 0.988
Rle R16 09/11/2022 y = 1.263x~7.063 0.995
R17 R17 07/11/2082 y = 1.224%-4.866 0.997
R18 R18 07/11/2022 y = 1.285x-5.907 0,999
R19 R1p 03/11/2022 ¥ = 1.302%x-9.454 3,995
R2¢ R20 04/11,2022 y = 1.244x-8,211 0.999

Calibrated by .

F,

u

anglom

Approved by &




E‘;{E i[&] QUALITY CALIBRATION CO.,LTD.
g 1

(T -._n:i 235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
" | SFL Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 g\,
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CERTIFICATE No : 22M2567 PAGE: 1 OF 2

REFERENCE No : 64386-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO

MODEL : XS 105DU

SERIAL No : 1126422905

ID No ; BA 05/50

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 ; TETNITHI W.

CALIBRATION DATE . I 1-Mar-22

APPROVED BY

ISSUED DATE - 17-Mar-22

RECEIVED DATE - 11-Mar-22

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

F-GO10 REV 02



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 : 22M2567 PAGE:2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL 3 XS 105DU
MANUFACTURER : METTLER TOLEDO SIN : 1126422905

ID No : BA 05/50 RECEIVED DATE : 1 1-Mar-22

AIR PRESSURE : 1008mbar & Imbar CALIBRATION DATE 11-Mar-22 -
AMBIENT TEMPERATURE z 2206100 RELATIVE HUMIDITY : 49 %RH £+ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. 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 E2 QK-1-151 C02210415 09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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 WEIG HTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATARBILITY OF READING AT 20 g WAS 0.000004 g
4

5

. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000058
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0.000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059
5.00 5.00001 -0.00001 0.000061
10.00 10.00005 -0.00005 0.000063
20.00 20.00006 -0.00006 0.000069
50.00 50.0000 0.0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (2)
1 10.00001 50.0000
3 \d 4 o 10.00002 50.0000
3 10.00001 50.0000
2 > 4 10.00001 50.0000
5 10.00002 50.0001
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAIN
S Y P P T ey 0 O sy Pt £ Vet A B 5 0 4l 0D 00 O B BN B DI B B U

END OF CALIBRATION REPORT




NSC-TISI-TIS 17025
CALIBRATION 0{137

QA-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0455 MTC No. EEL. BP. 41/0465

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 23+ 3)°E

Manufacturer : ACO Relative Humidity  : (50 + 15) % |
Madel + 2195 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 34401 A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
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 reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 22 Apr. 2022

Date of Calibration : 28 Apr. 2022

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 prehibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Head Office Office/Laboratory

35 Mu 3 Tambon Khlong Ha, Amphoe Khlone Luang,

Changwat Pathumthani 12120, Thailand

Tel. (88) 0 2577 9000

Fax. (66) 0 2577 9009

E-mnail : rumpai@tistr.or.th Websiteswww tistr.or th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

lel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtcatistr.or.th

Tel. (66) 02579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 B592
E-malil : sumales@tistr.orth



AT-TISTR NSC-TISI-TIS 17035
— CALIBRATION 0037 N __Hm |

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-65/0455 MTC No. EEL. BP. 41/0465

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 20pPa at 1000 Hz
Acoustic OQutput in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RI.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure |Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.93 -0.07 +=0.10 + (.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 F 1.5 + 1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (Ya) [EC60942:2003 Class |
112 inch Bruel&Kjaer 4180 [.44 +0.50 = 3.0%

Note : 1. No adjustment.

ra

The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by :

Approved by :

(

™ e =8 o ema

(Mr, Tawikiat lamsamran) Electrical and®E leclmltm ‘Etﬁdards Laboratory

Date of Calibration : 28 Apr. 2022 Industrial Metrology and Testing Service Centre

(B

Date of Issue : 28 Apr. 2022 Ref : 2011265042601787001 24

End of Certificate

The results relate anly to the items tested/calibrated or value assigned,
I' Advertising the Repori/Certificate and publicity of the results except in full are prohibited unless written perrnission is obtained from the governor of TISTR.
FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Sai 1C -, Bangpoe Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand amr o Muang, Chanewat Samutprakan 10280, Thailand  Thailand
Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-8( 15 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fr:x 102323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website-wwww.tistr.or.th F.—:]-asl s mitc@tisir.ornth E-mail : sumalee@tistr.or.th
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Nuise B 024/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO l Number | AC 03/56 l
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 28 April 2022 |

Due Date | 28 April 2023 |

Calibration Data

Sound Level Meter Data Calibration Data

Actual Reading [dD]

SLM No. Brand Model Serial MNo. Date
Before Adjustment After Adjustment

ACO-B0S& ACO 6236 00142003 9 November 2022 94.0 94.0
ACO-B16 ACO 6236 00172039 9 November 2022 93.9 94.0
ACO-B22 ACO 6236 00172080 9 November 2022 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.93 + 0.10 4B

Calibrated by : Approved by :




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 : 22E9693 PAGE : 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT 2 pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

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 - ATSAWIN Y.

CALIBRATION DATE : 15-Sep-22

APPROVED BY
ISSUED DATE ¢ 15-Sep-22
RECEIVED DATE g 14-Sep-22

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

F-GO10 REV 02



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 : 22E9693 PAGE : 2 OF 3
Calibration Report

EQUIPMENT T pH METER

MANUFACTURER 3 HANNA MODEL 3 HI 3512

ID No . pH 04/56 SERIAL NUMBER - TH118035

RECEIVED DATE : 14-Sep-22 CALIBRATION DATE ] 15-Sep-22

AMBIENT TEMPERATURE $ 20 EESE 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 T LOTN,  CERTIFICATENo  DUEDATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CA150 9186079 22B1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON 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/F = 59 mV/pH

mvV uuC CORRECTION uuC UNCERTAINTY OF| COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT FACTOR

(+ mV) k
414.11 414.8 -0.69 -0.171 0.14 2.0
354.95 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0,60 1.892 0.14 2.0
236.64 2172 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4,985 0.14 2.0
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 1771 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 021 14.662 0.14 2.0

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 : 22

E9693

PAGE:30F 3
Calibration Report
RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M
STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
(°C) (°C) (°C) ADJUSTMENT (£°C) k
25.003 25.0 0.003 -—- 0.0085 2.0

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)
CALIBRATION AND TESTING EQUIPMENT SERVICES

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

TEL. 0-2717-3000-24  FAX. 0-2719-9484

Cert.No.: 22CH578

Certificate of Calibration Page.: 1 of 2
Equipment : Turbidity Meter
Manufacturer : Eutech
Model : Cyberscan WL TB1000
Serial No. : 201802206
ID. No. : TB 03/61
Condition As-Received: Used Item
Received Date : 25 April 2022
Calibration Date : 27 April 2022
Reference : 2204-0619WN-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 :

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

Issue Date : 3 May 2022

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

I'his 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 0008721



Cert.No.: 22CH578

Page.: 20of 2
Condition of this calibration result
1. Reference Standard Instruments ;
This certification is traceable to the International System of unit (S| unit) through
Technology Promotion Assaciation (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1102794 130EC009 21H2601 8 Dec 2022
2) Electronic Balance NO3679 140RCO001 21MM429 21 Sep 2022
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
20 194 0.38 2.00
40 39.3 0.40 2.00
100 98.9 0.73 2.00
400 389 1.8 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 %.
-o0o-

a 1106496
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CERTIFICATE No : 22M2569 PAGE.: 1 OF 2
REFERENCE No : 64386-3

Certificate of Calibration

EQUIPMENT - DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL 5 BSA2248-CW

SERIAL No 3 36591843

ID No g BA 09/61

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 : TETNITHI W.

CALIBRATION DATE ! 11-Mar-22

APPROVED BY

ISSUED DATE : 17-Mar-22

RECEIVED DATE : 11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



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 : 22M2569 PAGE ;2 OF 2

Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL : BSA2245-CW
MANUFACTURER : SARTORIUS S/N ¢ 36591843

ID No : BA 09/61 RECEIVED DATE : 11-Mar-22

AIR PRESSURE : 1008mbar + Imbar CALIBRATION DATE 11-Mar-22
AMBIENT TEMPERATURE g R ) S O RELATIVE HUMIDITY : 51 %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 ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. 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 E2 QK-I-151 C02210415 09-Feb-23

e

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

L

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0.000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10.00 10.0000 0.0000 0.000084
20.00 20.0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200.00 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9999
3 \U 4 2 99.9999
3 100.0000
5 4 99.9999
5 99,9998
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
'HE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-167% e-mail:cal-center@sithiphorn.com http.//wwwi.sithiphom.com CALIBRATION 0394

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:
Calibration Mode :

Condition As Found :

Customer :

YL.ocation :

Ambient Temperature :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Cert. No. : SP22018
Pages 1of3

Calibration Certificate

UV-VIS SPECTROPHOTOMETER
PERKINELMER

LAMBDA 25

501514123010

SP03/58

WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

GOOD

S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PEAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND,

ORGANIC LABORATORY IV
(244x5) °C
(60.1x25) Y%

30 AUGUST 2022
30 AUGUST 2022
31 AUGUST 2022

Calibrated by : Nathakomn Pisutpaisan

Approved by :

( Thanakul Petchurai )

This certificate is issued in accordance with the requirementis of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS812-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job Ne. : VC65SPOOOB
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-1N2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Iodide solution - KI-0701-001 CI-0090-22 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only,
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error I;Tncertainty k
ater Reference Material (nm) (nm) {nm) + {nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.8 0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 7400 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH# = Unit Under Calibration

QF-T512-04-4-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :3o0f3
Result of calibration : Photometric Accuracy

{Without adjustment)
. . Wavelength Nominal Certified UUC* Reading Error Uncertainty k
Material Filter. /N Absorbance (A) Absorbance (A} (A) +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

. 4400 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
29360 1.0 0.9822 0.9810 -0.0012  0.0028 2.00

% 546.1 29914 0.7 0.6962 0.6960 -0.0002  0.0028 2.00
Z 29381 0.5 0.5076 0.5070 -0.0006  0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019  0.0028 2.00
a 590.0 29914 0.7 0.7238 0.7230 -0.0008  0.0029 2.00
£ 29331 0.5 0.5364 0.5360 -0.0004  0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019  0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
(nm) (mg/1) Absorbance (A) Absorbance (A) (A) + (A) Factor

§ 20 0.2436 0.2419 -0.0017  0.0101 2.00
§ 40 0.4905 0.4855 -0.0050  0.0115 2.00
S 235.0 60 0.7453 0.7388 -0.0065  0.0067 2.00
g 30 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073  0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode  0.0001 A ___Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance ;

Scanning Speed 7.5 nm/min Transmission = 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage facior £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-T812-04-4-020664




WO0-01756957/2022
| Ba
PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 11, 2022
Recommendation Recertification

7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 12, 2022

Visit Number: 10of 2

PerkinElmer Phone: 02-719-6420 ext 206
PerkinElmer Fax: 02-318-5597

Address :

User Name: K.Phenpha Viphasthawat
Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

November 30, 2022

August 30, 2023

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

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




WO-01756957/2022

| Ba

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED July 11, 2022

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

A

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.

HEBEEE
NI IS

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

~

B. As reqiured, check and replace all purgefilters.

~

HHH
~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

H
A

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year. N/A
4. PERFORMANCE CHECKS
A. Torch View Alignment. K

HIB
e

B. Wavelength Calibration.

Page 2 of 4
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WO-01756957/2022

PerkinElimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00544
Ni 231.604 nm <0.008 0.00709
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01638
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.91 %
Zn 213.856 nm % RSD <1.0 0.87 %
Mn 257.610 nm % RSD <1.0 0.76 %
La 379.478 nm % RSD <1.0 0.59 %
Ba 455.403 nm % RSD <1.0 0.53 %
Ba 493.408 nm % RSD <1.0 0.55 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 217 ppb
Zn 213.856 nm 3(sd) 0.03 ppb
Mn 257.610 nm 3(sd) 0.01 ppb
La 379.478 nm 3(sd) 0.04 ppb
Ba 455.403 nm 3(sd) 0.01 ppb
Ba 493.408 nm 3(sd) 0.00 ppb
BEC : Axial (IB X 500)/(IS-1B) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4
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Perkink
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED July 11, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I: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.

Avuthorized Representative:

Service Engineer

Page 4 of 4
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PerkinEimer
For the Better

PinAAcle 9007
Preventive Maintenance Report

Company Name: S.P.S.CONSULTING SERVICE CO.,LTD.
Instrument Location; PHAHOLYOTHIN RD, JOMPON, BANGKOK

51, TH, 10900

Instrument Serial No.: PZAS19090402
Date: 01-Jun-2022




PinAAcle 9007 Preventive Maintenance (PM)

Address PHAHOLYOTHIN RD, JOMPON, BANGKOK, 51, TH, 10900
(Instrument Location):
Serial Number: PZAS19090402 PM Number: 172
SRR AT I K. PHENPHA Telephone 083-926-9252
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-01473846
Engineer Name: Number:
Next PM Due
Date PM Performed: 01-Jun-2022 Date: 01-Dec-2022
(DD-MMM-YYYY) ate:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370144 Rev.9 A January 2018 e ——
Y PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900Z by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

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

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

PinAAcle 900Z Preventive Maintenance (PM) Page 1 of 7




Component List

Component / Specific Model Serial # Configuration Notes
AS900 AS9419052359 Syngistix 3.1
Parts Lists
Parts Included with the PM
Part Number
Description uantit
(if applicable) 8 Q Y
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
Additional Reagents and Standards Required for PM
Part Number . Expired
) ] Description ualit Batch/Lot #
(if applicable) P Q y / Date (Mm/YY)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number A . irati
.a t u L Description Quantity Batch/Lot # Bl o)
(if applicable) Date (MMm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO3 250 ml. AR AR

PinAAcle 900Z Preventive Maintenance (PM)

Page 2 of 7




Additional Tools Required for PM

(I:fa ;;:::EE) Description Quantity Serial #

OfleS)%C())E;SOZE Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

PinAAcle 900Z Preventive Maintenance (PM)

Page 3 of 7




Procedure Checklist

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

1. General:

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

Inspect the customer log book and make any appropriate PM entries.
¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

] Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

M Clean exterior of the instrument.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

[Vl Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

V¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

V] Check furnace open/close function.

[V Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

V1 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥ Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary.

W1 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

W Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

] Perform an auto sampler check valve test as described in the Service Manual.

¥ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as
described in the Service Manual.

W Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

V1 Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

Il Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥l Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

V1 Check furnace open/close function

PinA Acle 900Z Preventive Maintenance (PM) Page 4 of 7




4. Electrical:

¥ Inspect PC boards. Clean if necessary.
W1 Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the results
in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

¥ Inspect and clean the sample compartment windows, if needed.
W Inspect and clean the furnace windows, if needed.
¥ Inspect and clean the GFTV camera lens, if needed.
W Inspect optics. Clean or replace if necessary,

6. Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
] Verify that the air filter element is dry. Replace if necessary.

7. After PM Performance tests [THGA]:

7.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail

Internal Flow Rate 250 mL/min % 25 mL/min 255 Passed

External Flow Rate 100 mL/min + 10 mL/min 105 Passed

7.2 Chromium Baseline Noise
Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise < 0.005 Abs. 0.0001 Passed
Standard Deviation <0.005 0.0002 Passed

7.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results < 7.0 pg/0.0044 A-s 5.6 Passed
Precision $2.0% 0.56 Passed

PinA Acle 900Z Preventive Maintenance (PM) Page 5 of 7




7.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 14.1 Passed
Zeeman Ratio 0.52+0.04 0.53 Passed
8. Review:

Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥1 Attach PM sticker.

PinA Acle 900Z Preventive Maintenance (PM) Page 6 of 7




Additional Comments

Additional Comments Regarding the PM

o Atomic Signal (Peak area)
Zeeman Ratio = Atomic Signal (Peak area ) + Background Signal (Peak area)

0.1609

0.1609+0.1377

= 0.53

REPLACE PM KIT FOR PinAAcle900Z

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900Z
have been completed.

This PinAAcle 900Z Passes ¥ Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Date:
01-Jun-2022

(DD-MMM-YYYY)

Authorized PerkinEImer Representative:

Date:
01-Jun-2022
(DD-MMM-YYYY)

Authorized Customer Representative:

PinA Acle 900Z Preventive Maintenance (PM) Page 7 of 7
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