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(4) Aunnniig

Adunmsasieszinanniing insiustegslutui 4 danau 2568 a3Unan1snga

=1

AN 1.5.2-4 LagsUN 1.5.2-4 (A1aRUIN 3) nellsnuadensall

v
[

il 1 dawniniiedudramatedunisiu wuin dranudunsa-dadaindy 7.9 dled
Wiy 15.8 fiadn3u/ans vesudwwauasetamaiianviafu 25 feandu/ans vowdsazaresomaiion
wihiu 305 fadnsw/ans Usunudalwadawindu 0.64 fadnsu/ans Aeduilawwindu 34.44 Sadnsu/ans
difuuaylasiuliwindu 2 fadndu/ans wazvewdsausailiyiniu 0.1 Sadn3u/ans

9a@l 2 gaddesunfisvasensinnglagasuisliml wuin Apudunse-anadaningu
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favindu 119 Tadnsu/ans Usunadalwsianindu 0.37 faansu/ans Maduiianvindu 0.98 Jaansy/

v
o w N v '

ans usiularlvudantesni 1 1a8n50/a05 wazvoawdsaudiiatesndn 0.1 Tadnsu/ang
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NAN1SAIVIATIER
<
VDIV
a o v ad& o ' I a < 4 o ¢ a < % o o < o
daniinsaadn JuiinuAaa89 AUy gl WYIUARY | YBeuTIATaneniNn | Falwe ALy Undunaslody | vewdaua
ATA-ANN | (un./a.) 79%RUA (un./a.) (un./a.) (un./a.) un./a.) (un./a.)
(un./a.)
YannuAseutnaavepunisiu 44.0. 68 7.9 15.8 25 305 0.64 34.44 2 0.1
UaRenaveteIns
s . ) 4d.m. 68 8.2 q 19 119 0.37 0.98 <1 <0.1
minglagansuidlal
ANNINTFIULNTINR1ATUTEAN U * 5-9 <30 <40 <500 <1.0 <35 <20 <0.5

fun : Auilunsesatalaeusem feud-uau reudaunusi $1in (2568)

RUIBWR © ¥ AUUTENIANTENTININGINTEITUAUALAWINGEY 1399 HIMUANIATTIUAIUANNITIZUIBUITAINDIATUNUIHAVRATUNIUIA W.A. 2567
< vnene Sanldiiu < wned datesnin

Detection limit Wsfuagluduindu 1 un/a. uazvsaudaausiwiiu 0.1 un./a.
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(5) Aaunwun Y
o a Y i S aw o A a a ¢ W ]
afiunsinudtegeamnndlyd Tuiun 4 Foney 2568 a3UNaNSNTIVIATIEVANIT1N

1.5.2-5 (N1ANUIN ) Ingiisigavidunnall

wuszmeluamsiinendedlagans audnwugnaumenn Fvesdn dawiiu 0.28

a o s a [yt A v oA oA v ! 2 1 ! a1 (Y]
unandtalaveas nauldidunuSaies ANMUYUHATUBYNIN 0.01 WRUNY kagANULUUNTA-ANY UAUNINU 8

a [ a

AMENYUENINAT WU Y99uT 9N azarelaanue dAWAU 199 Sadnsu/ans

ANUNTEAINANUA LAWY 140 Hadnsu/dns Fawln Ja1windu 0.02 Hadnsu/ans Aaslsa daAwindu
16 dadnsu/dns geelsd Jawvindv 0.02 Tadnsu/ans luwmsy dawvidu 3.8 Tadnsu/dns wéan
WUINTHE oAz dINEE RNy

AUANEAENIaTTINY WUl USunaladnasuuuafiisevisnun (Total Coliform Bacteria)

8 1nala (Ecol) auniiilafenda eolSua (Staphylococcus aureus) Waalutuaal (Salmonella ssp.)
AARAVISLAYL LWaSWIALaUd (Clostridium perfringens) 9313 kiny

asduiie Targnin) wuii wuisey davindu 247.600 Taulasnsu/ans lwenlue dadesnin

4 Tulasn3u/dns Usen nen ansvy Fauden lasllensiu wasuandioy asialiny
WernansiasizviAan i luUSsuguiuA1uInsgIuAn nIUsEU1veenis
Usshdmglimamuduugiivesesanmseuwndolan (WHO) aduil 4 U a.f.2011 manuinit 1T A 2017

WU wan1sieTenun i ldlaegluinaeininsgufmue

M13199 1.5.2-5 wan1sdaszinan i lduiiineasinnglagasueinainifeugs1eg 3sidl

Avilng29n ATt NANIIATIVNATIEN ANINTFIY

AMENYLNIAIUNBNTN

1. #U51n4) (Apparent color) Pt-Co 0.28 TaiiAu 15
2. ndu (odor) - Liduiiindades Liduiiinduies
3. AN (Turbidity) NTU <0.01 Taivfiu 5
4. mnudunsa-ang (pH) - 8 6.5-8.5
AMENYMENINLAL
5. vpaudsavanglsvianun .

_ _ me/L 199 TaliAiu 1000
(Total dissolved solids)
6. wan (Fe) me/L p3aliny laiAu 0.3
7. unenda (Mn) me/L RRDIERTEY TaiiAiu 0.1
8. no9uAg (Cu) me/L A23kiny laliAiu 2.0
9. dngd (zn) me/L p3aliny TlaiAu 3.0
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A3190 1.5.2-5  wan1sAaseiganiwinlduinuemsinglasaisvasinanniAeugsugssi (ve)

futing229n e NAN1SASIVIATIEH ARSI

10. ATNsEAeTIALn o
mg/L 140 TaitAu 300
(Total hardness as CaCo,)

11. Fawln (Sulfate) me/L 0.02 TaiiAu 250
12. pavlsn (Chloride) me/L 16 TaiiAu 250
13. vigealsa (Fluoride) mg/L 0.02 Taifiu 1.5
14. Tumsn (Nitrate as NO5) me/L 3.8 TaiAiu 50
AMANBULNIYATIINE
15. TpdvlasunuadiSosanun #8 100 ml ARk Taiwu
(Total Coliform Bacteria)
16. 3 leila (E.coli) #8 100 ml ARk Taiwu
17. ausnillafonda eosea #o 100 ml A59ldnu lalny
(Staphylococcus aureus)
18. uwyaluuaa @ 100 ml A59ldnu lalny
(Salmonella ssp.)
19. AaRansLAgY wasswaud #8 100 ml ATITbNU Taiwu
(Clostridium perfringens)
dr5Juny (avnzntin)
20. Usem (Hg) He/L avlsiny TaliAu 1
21. pzia (Pb) /L psabiiny Taifiu 10
22. 139y (As) He/L asa9ldnu lalviin 10
23, Fadluu (Se) pe/L p5alsiny A 10
24. Tasdlay (Cr) /L A5k T3 10
25. wAniley (Cd) He/L asa9ldnu lalvAiu 50
26. wuLse (Ba) He/L 247.6 laliAiu 700
27. lwenlun (Cn) He/L <4 TadvAu 70

fiun : asa9inlaguivv Mevd-uau meudaunusi din (2568)

wanewe : 0 AunesgiunaunminissumesmsUssundugiimemusiuurihvesesdmssundiolan (WHO) atufl 4 U a.e2011
meuInd 19 A 2017
<wnghs  deAdesndi

Detection limit A3MguMniY 0.01 me/L wagleeludvindu 4 ug/L
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1.6 nsSeuiisunan1snsIadnnannEwIndaunHuinautsdag iy
(1) aaunIweInIA

IINNITIIVTIUNANIINTIVTAM1TAIS vounouenlad wazi1glulasiaulneanlad
Tud 2564-2567 TassmsdniivinumAnnunsisaeunansujianumnsnsimmunlilusieaunis
Usziflunansgnudsuandey vinoniaeunsed ns g31ug$501 srues UASASEITUTIY YUNT UIITNA
iy waziuns (Mald) safwanisasrateludiagiiu 2568 famsnedl 1.6-1 wazgudl 1.6-1 wuin wans
n3ra¥afiiusnesis 2 aonil Seeglunaeinasgiu

(2) szauLdes

MNMITIUTIHENINTIVIasERUElUT 2564-2567 TassmsdeiiuinnAamunsiadey

nansUTRManassfifmuallussaunsssifiunanssnuaannden vinomasunssd a3 ginuns

511 52U UATASEITUITIY YUNT UTIBIE iU waziung (nald) sudanisasiadaludagdu 2568

'
a1

Faa9neil 1.6-2 uazguil 1.6-2 nudn man1snsaninseiudeaade 24 $alus uazseAudesgeandiiiuan
vosvia 3 annil fianeglunasiinsgiu
(3)ﬂmmw1§ﬂﬂ'sau
MnmITUTEEan e iaguamiadulul 2564-2567 lasanisinsiiusnwidania
nyvasunansUftAnunasmsidmuelilusenumsussidiuna nsenudannden vinonaeunsyd
T3 431945571 TTUBY WASASSITUTIY YUNT UTBNE Wi waziuse (n1als) audmanisesivdalulagdu
2568 Famafl 1.6-3 uargudt 1.6-3 nugunminlasdlngdandulunmnasiunsguiimue
(4) ﬂmmwﬁﬂﬁa
NN TIHANIIATI AR mA T 9 Tl 2564-2567 Tassnnsdnsiivsnmdnny
pvaaeuNansUfoAnumnsnmsismualilussnumsdssfiusansenudsnndon vienmeeunsyd
M3 4990511 TPUDY WATATEIIUTIY YUNT UIBNEA Wi wazlumn (nald) saudaranisnsiadaly
Haqtiu 2568 M99t 1.6-4 uarguit 1.6-4 wuhaun il dulumunasiinnsgniifisenans

Uszbam 4 enedu Tud 2567 wudt wan1sniaindiaeglunaeiiinsgiuiviug
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M990 1.6-1  WANIIATIVIAAMAINBINIAUTIMNUNAN BTN ABUgI18) T51T Tugaed

2564-2568
WNANIASIIN
.. s fingarsuau finalulasiay
A0TUNTIIN AUNATIAIN . .
wauanlwn loeanlwn
(un./av.u.) (un./av.u.)
n.A. 647 0.3894 0.0305
n.8. 64Y 0.4123 0.0252
i.m. 657 0.6184 0.0243
a.m. 657 0.6528 0.0192
USaBIANS i.m. 667 0.6184 0.0190
inglowans a.0. 66" 0.675 0.020
Ly, 67Y 0.733 0.021
a.m. 67Y 0.687 0.020
1.y 68Y 0.561 0.030
a.n. 687 0.744 0.028
n.a. 64 0.3665 0.0293
n.8. 64Y 0.3665 0.0256
i.m. 657 0.6871 0.0211
a.n. 65Y 0.5382 0.0199
L. .a. 66" 0.5840 0.0190
ORIAIU
a.m. 66Y 0.538 0.018
LY. 67Y 0.733 0.021
a.m. 677 0.561 0.020
L.y 68Y 0.573 0.027
a.n. 687 0.687 0.025
ANUINTZIY 34.36 0.23

1 : Massnsdnenvinnfnsunsivaeunansuiinuunasnisitvualilusisnunisussidiunanssnudwindey ineneaeiu
) s = ~ a o a 2,
szl 0%y g3 3571 True UATASEIINTIY YUNT UITIE i uaziune (nald) (2567)
Ya539¥0 Ineu3en Tioud-uau aeudaunun 911n (2568)
VBN © 1NATTIUANNUTENIARENTTUNSAMINSIUITIR (53 Amuninasguanmluussenialaenaly w.e. 2569

UsgnmiAlusafianiyiuny Tui 21 uns1au 2569
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M19197 1.6-2 HAN1IATIVINTTAVEBIUTINUNAN YN INAEIUEI1¥Y S5 Tuaiael 2564-2568

WNANISASIAIN
anndinaaia Fufinsradn stiuiFeaade 24 dolus stiudeaadidudingd 90 sziudesgegn
[wndwwa(e)] [ndwwa(e)] [ndwale)]
WA, 64 57.3 48.6 92.6
.8, 64Y 50.4 a1.1 90.3
fl.a. 65Y 53.2 46.5 89.1
a.n. 657 49.0 42.8 80.2
Frunid g il.a. 66Y 50.9 44.2 774
Y1N8INFEY a.n. 66Y 53.2 41.3 95.5
Ly, 67V 53.3 46.9 84.6
a.n. 67V 53.0 44.3 88.1
1.y 687 54.3 45.5 79.1
a.n. 687 58.0 48.8 94.4
n.A. 64 54.0 a4.4 93.9
n.8. 64" 425 35.4 89.9
ii.a. 657 58.6 50.1 90.2
a.n. 657 51.5 43.1 77.6
. 1.n. 66" 46.8 40.1 712
AANIEIU
a.n. 667 50.8 a2.4 80.6
.. 67 55.8 46.9 86.0
a.n. 67" as 39.9 87.2
1.8 68Y 54.3 39.8 82.5
a.n. 687 50.7 42.5 79.4
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M19199 1.6-2 HAN1IATIVIATTAUEBIUTIANUNAN YN INAEINET19Y 3571 Tutael 2564-2568 (si0)

WNANISASIAIN

anndinaaia Fufinsradn stiuiFeaade 24 dolus stiudeaadidudingd 90 sziudesgegn
[wwdwae)] [wadwae)] [ngualie)]

WA, 64 52.3 42.8 89.7

n.4. 647 56.1 48.2 96.9

fl.a. 65Y 56.5 50.5 98.3

a.n. 657 52.5 44.3 87.2

e ew ia 66" 60.8 50.7 89.4

ANUNEIAUIURIINE

a.n. 667 50.6 43.3 78.4

Ly, 67V 55.8 46.9 86.0

a.n. 67Y 56.3 45.6 87.5

1.8 68Y 55.5 44.5 88.2

a.n. 687 53.6 44.0 85.3

ANATFIU * 70 - 115

P 1 v o=~ PN . = = ) ) 4 P = - - = P

fiwn : asinsdreiivsnwfamunsivseunanisuiiinuunasnsinvualilusenunsdsaduwansenuiannden vieniaeiunsed a3 asugiond szuss uasASsIINTIY Yuns us133d Wiy uaziums (n1ald) (2567)
“dndiunmsasinialaguien Neud-uau roudauaun $1in (2568)

RUBLAG 1 * ATNASTIUANIUSENIAAENTIINSEIAGaNWANR atufl 15 (WA.2540) Fee fvumnasgiuseiudsdaeriall

o we ‘ e .
- vianedia Wldmmadunsgiu/lildvinsesnie
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ihgulnauazuslaedanuifisane dumsszueiidsvesniaiieussuisasssassuy fosaz 80.0
sosnunUdosiisasiiuiu fovar 16.7 warsvuisasilasinadiu Sosay 3.3 dunmsfidnussesedadon
whverldfisesavezvesmenuriesdudndaiu evaz 80.0 uazidalngiSnsien Jovas 20.0

suansisagy wudt Tuseulikiundiandnluadauieudnilvgliftymsuninduloe
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Sovay 1000 TvaziBuadsuanslumseil 1.7.1-1
(4) Joyadunansznudwandeuildsulutlagiu
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Yovay 58.3 uarfiiinanviroinmmasuluvaeinsesdudusinu fevar 41.7 uazduduazess Sevay 16.7
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(5) fayanansznuewIndenannnisaineNIABLY
M sdunwnitenastals osg UAme 91na3 eelu {lvduniwal Fevay 100.0
Lifanuinninaiseifimgnnedesiu diudeviainadesmansenuiudesimmua fovay 100.0
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ATREUHANIEMUANIAdeNTessy dniusuanuimelslumsdidunuvesiteimasusionan e
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M13°99 1.7.1-1 wamsarsiadayadituasegia-deaulununfneivinenniAeugstegssiil

e nAeIUE e S5
518113 - y
7UU Sovaz
g liaunval (au) 30
doufi 1 ; %’ay’aﬁ"q‘lﬂg’ﬂﬁﬁmwzﬁ
1.1 e
(1) ¥Y 5 16.7
(2 v 25 83.3
39U 30 100.0
12 219 @)
(1) 31-40 U 4 133
2 41-50 U 4 13.3
©) 51-60 U 6 20.0
@  Houst 60 YTulY 16 533
39U 30 100.0
1.3 astudeAaun
(1 s 30 100.0
39U 30 100.0
1.4 aaunwluaiaFeuvesilidunieal
(1) dwmiheiusou 16 53.3
(2 fausa 8 26.7
(3)  ussaw/adla 3 10.0
@ We/usl/Tev/ad/Eonde 2 6.7
(5)  Buq 1 33
39U 30 100.0
1.5  szAUASANY
(1) Uszaudnw 18 60.0
(2 dseufnenousu 4 13.3
(3)  dsvufnwineulaie/Ua. 4 13.3
@  YIyes 3 10.0
G) ganidSyes 1 3.4
99U 30 100.0
1.6  @0UATWENTE
1) lan 1 3.3
2 ausa 23 76.7
(3)  wihe/me/ueniueg 6 20.0
99U 30 100.0
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WAL 183511

5185 - -
MU Sovaz
Fugliaunvel (au) 30
1.7  gidwun
(1) agjﬁﬁmmﬂﬁm 26 86.7
(2) fremnandiou 4 13.3
374 30 100.0
dauil 2 : deyaduiAsugiauazdny
2.1 audnluniaiSowade Sswou... au (s lviunteal)
(1) 1-3 Ay 12 40.0
(2) 4-6 AY 15 50.0
(3) 7-10 AU 2 6.7
(4) 111N77 10 AU 1 3.3
39U 30 100.0
2.2 9ndnwnanvasaiseudlidunival
(1) D15 y/ndnnuiziavie 4 13.3
(2) ANg 5 16.7
(3) Suihahly 6 20.0
(@) Usgneugsnadiud 5 16.7
(5) u q 6 20.0
(6) lallausznauedn 4 133
39U 30 100.0
23  seldvesaiasouieanesasigdtevselul
(1) Wesalavivaeiiu 27 90.0
2) ieaneuslaimdeifiv 3 10.0
39U 30 100.0
doufi 3 : dayaiiuanmuIngal
3.1 unasihgulnauieswavidelsl nld)
(1) LD 30 100.0
39U 30 100.0
32 washildlunmsgulng @nld)
(1) ‘13”11]38‘1]”1%7ﬂﬂizﬂﬂﬂuﬁﬂ?ﬂ/ﬂizﬂﬁwyjﬁﬂu 28 93.3
2 dherwiuina 2 6.7
374 30 100.0
33 wndshuilnaieanevidela (haw,Usznauems)
(1) WNEIND 30 100.0
39U 30 100.0
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WAL 183511
18015 _ _
U | fouay
Fugliaunval (au) 30
doufl 3 : dayaduaninuanday
3.4  wisaniildlumsuilaa @haw,usznauatms)
o)) Fothussquaa/da 30 100.0
U 30 100.0
35  adudeuvaniuiisnisianisuazmsszuneindeatngls
(1) UdeuTivasiiuiu 5 16.7
(2) JEUNYBNEITNENSI T 24 80.0
(3) syunwasiilastnet 1 3.3
U 30 100.0
3.6  A330UVRINUIINTTARYYY aegls
(1) Tdfssosnvsrvomhsnuiiodudniiu 24 80.0
(2) b 6 20.0
394 30 100.0
3.7  Tuseudiikiuanauluadidou finsdudae wiek
(1) lah§utae 23 76.7
) Juthe melsa 7 233
99U 30 100.0
3.8 1juthe felsa (naulduinnda 1 da)
(1) TsAszuumaiumela Wy veu %n 1 14.3
(2) Tsafenfuszuuidonausng 2 28.6
(3) TsprmTlauaziiun 3 42.9
(@) 15A797 1 14.3
394 7 100.0
39 dedutheriusazauluaiaidoudidunisinumse
¥usnsaaruneuiaiila (reuannnd 1 o)
(1) 15ane1Uave9sy 30 100.0
99U 30 100.0
310 viwAadnsliusnsansisaugu/aanunenunaluiuilvusiiieswe viol
(1) RN 30 100.0
99U 30 100.0
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a ° v v a v av v o v o & Ao | -]
M1919M 1.7.1-2 Naﬂqiﬁqi'ﬁf\]ﬂla%ﬁﬂquwaﬂigﬂUﬁﬂLL’JﬂaﬂﬁJVI‘lﬂanlu‘ﬂﬁ]QUueUENﬂﬂ%ﬁuﬂq‘lﬁm‘iuwuwﬂﬂ”lﬁ}'Wl'Tﬂ']ﬂ']ﬂEJ']UEji’ﬁﬁaiﬁ']u

wansz/ e 11i}ﬁ%’uwani:wu 19:1"%'1maniswu i FTAUNANTINU 588z (318) _ A0 %Ellaaz (318) o
N Jauaz (518) Fouaz (579) oy Urunang 41N N5FUITVDIYIUNINIUL ¥i19IN1AEIU Usunauiielu
1. ﬂuazam 83.3 16.7 80.0 20.0 0.0 100.0 0.0 0.0
(25 518) (5 579) (4 579) (1 518) (5 579)
2. \[Heeesuniu 60.0 40.0 333 58.3 8.3 58.3 41.7 0.0
(18 518) (12 579) (4 518) (7 579) (1 579) (7 578) (5 518)
3. Auduaziiiou 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
4. Uvhuda 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
5. ULdEe 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
6. ANTNAITITIVIRATA 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 579)
7. auuﬁzﬁj‘m 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 579)
8. gURAMIARINNTANUIAY 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 579)
9. mnulaenseienuiiauay 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NINGAU (30 918)
10.‘0831&6%8 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
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M1579% 1.7.1-3 Han158152900YaNANIENURILINGINIINNITWALIINBINIABIUE 51HE) T511

WAL 183511
518013 - -
MUY Sovasz
Fugliaunvel (au) 30
dauil 4 : deyanansznudaaadenainnisiamiteniaey
41 viwdlanuidnvinsinaitesgiRugainiaiesduvioli
(1) lafAendna 30 100.0
374 30 100.0
4.2 vhuﬁmwé’ﬁnﬁwﬁ'maL’f’imﬁuwanizwuﬁﬂmﬁﬂw’%ahi
(1) bidendna 30 100.0
39U 30 100.0
43 viuwelaiumsaiiuaurawinaniAeuianu NI InuIa
(1) wela 27 90.0
@  weg/ldinupaiu/lineu 3 10.0
39U 30 100.0
fian : nsdTanImauy Juil 22 A 2568
1.8 msenwdaingunwazdaiidudunsedanisiy
< Y

n1snsAnedrIneunuazdninidusunsienon sty MU ULUATaMIRUAT YY1
AUInwlasean1sfaniunsisaeunani sy uaniuuinsnisimuualilusenunisussilunanseny
danaeu vne1nAgIuNsed ASe 451945511 TPUBY UATASIITUIIY YUNT WINTIE U Uazlung

(nald) Uszantauuseuna 2568 tnelisnuazidensall

1.8.1 Bnsfnen
(1) msfnwAnsendeyasaniniuiilasiy
nsAnwiesendeyaan niuiilewu iWeduunan niufiege e uiaeIm1T Wias
vaufy vesunluuInnritenaey uazunalndlAgs SIUM9N1IATIAERUTRYAIINTILU LBNATTHGY
o A o ° 2 v ]
MAgtoniluNwsunsiudeyaninauusialy

(2) 'J'NLLN‘L!LLﬁ%ﬁﬂﬂﬁiLﬁU‘fJ’agﬁﬂ'}ﬂﬁu'}&I

v ' v '
A a ¥ oA a

Miruazihinsfivdeyanieauny lneuuinsiiivdeyasendu 2 Wi liun Auilanegly
yhenneeu wasiiuiiwaUf iRty uselineanden Wasddunisluudasiud el

d1srauarsrusindayaniaauiy 19 2 wwine Ae Tn1sdrsramenisaunilagnsa (direct
searching method) Lagisn15a15alagdeNaINNISERUAN (indirect inquiring method)

fyvlaease Jumsdmameauy (field survey) Tdesiiuiugasanasulagldndesdes
malnavilngogm LLazﬂé’aamngﬂﬁﬂé’aﬁumaqaé’umé’miﬂWU'%nmaaﬁNmﬁa NITU aNUTDN LazesAUsznau

dl' a & A a va a . & a o a [
U9 TuuSnaunum L‘U@]UQUWﬂWiW’Nﬂ’]i‘U‘U (William, 2006) FINVRINSAUEATIVATDUAGUENTWULIAV NA NYEY
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1% ]
) aa v

asiuivinenniasu Iduiuinnmutensn evsglasans Ui uasiufifisddldunmswaundun
(uanwalfURNTMNINSTY) wewnaiufinelauaranaivesmsnurilnun uazdnifinudiug vennsesses
finaq fianansasyyaiiedndld o1i seuiu newa asu vu 19 $1 3/nss @ Sessesmsihmdenisi
ey waranidesios uenandddlddmadaivndasnanansiu lurheamaudt warludradnie
Tnemaaudmauadldinansdesnmuiiuiifienninanduindsiidniviazesniunainalsdiu (hocturnal
species) ifufu gunsaiflilumsdnuluesilusznoude

- NABA 2 AN MY 8x42

- N@Ba Telescope MAENEEN

- NARINENNARENEED UAgANIABLERAES

- neaefsue

gaumsdmalagden Memsasuanud i fivesitonaeulasmzgguaritenimey
Wi umdsifimnuduirssonswuiu uasdulaun wardnidu S dudoyaaiuvesiadaivilin

NNMIETINALATY

182  msdenikaznisiauadaya
(1) nsauunviiaun wazdaddue uazmsiavnavyaueynsisiuliionanfeadeaiudad
Uusazngy il
Fodaziiuvaviiuun 14 Taylor (1962), Inger (1966), Berry (1975), Frost (1985) way
Matsui (1996) d1msustuunviiadndude 14 Smith (1916), Smith (1917), Inger (1966), Leong and Chou
(1999) war Junsing (2542, 2543) dwmsudwunviingnden uazld Pough et al (1998) dmsun1sdn
NUIANLANABYN UG
&n71a ounau 14 Taylor (1963, 1965, 1970), Nuttaphand (1979), Cox (1991), Matsui
(1996) wag Cox et al. (1998) dmsuduunvila wazld Pough et al. (1998) dwmsun1sTavuIangmiy
BUNTUTIEIU
un 14 9153u6, nud uazTuse (2561) King et al. (1999) uag Robson (2000) dusuduun
wila uazld Welty and Baptista (1988) dwsunisiavanavgaueynsaisu
dafidvsgnadaeus 19 Lekagul and McNeely (1977) uaz Corbet and Hill (1992) d1w3y
FUUNVIALALNITINNUIANL AU UNTUIG U
(2 aurauszyins Uszilwdun1dosazvesanuynyudunvs (relative abundance) lng

(9

WU UTIUIUATITINUER TINTIUIUASINAITIINNLLINIGTO Pettingill (1970) Asil
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FIUTUATINNUFR YRR
ANYNYL (%) = — x 100
F1UIUASTINAN9

v
o

9194

o

wuanugnglu 3 seau tngldinae Ao

[

AN308AYAIUYNYUTENIN 67-100 doduszauynuun

q

34-66  InduszaugnyuUIunaNs

2

133 dadusziuynyuiies

2

(3) asraseuaaunwdadln laud aotunmaungmang waganunnauN1TeYsnyY
- @0UAAINNUNIY Ao drdUndilasunisAuAsedlaenTE v AaINLAEANT

AuAsasdniUn wa. 2562 Suunidu 2 Uszuan fie

v A v

- dniUnaeIu (reserved animal) A dniUridsedemutyinenseudygianulas

A [

Aunsosdirivn w.a2562 (WA, 2562) Wunledniviennuasindaey ”ué: Wagaiugluua

LT 3

17

- dndUndunsas (protected animal) Ao amﬂmmw%mwm%ﬁwﬂgmzmm WAL

2546 foanauanulunszvUydRanuiasquasesdnivl w.e.2562 (3vfsayune, 2537) Wuwie

dnivmAuasel illviddwiuantosas

I~ 1

dnivnauau (controlled species) Aadnivnfilasuanudunsaneudyy1inne

L Ag )

n13An semiUsemagailadniUuasivdlndgeiug wardaiUnduniediuinnsarunuivinzay

A v 6

dn3U1dumsne (dangerous species) fadivrfionanslinindunsievseiluiivrouywd

A o A

wio dniUndu vielinannamulidnivn fivun Fwanden visesvuuilng Wasuwlandeme 081939057

‘M’%@L“f]uwmsﬂﬂsw%aLmaﬂﬁi’mgﬁ%

v
[

dmsudnivaiindue Negusninamididudnivnlulasunisduases (Non-protected
. = & A o ¢y A & a A ¢ A & o ey Ao o a A
animal) @ dusiadnIUrnmngidsaludann e sodudniUNgalusesInsuIntUaNINEISUYR K30

AT a ' a
WUENIUINNDANULEYNEABLATEFND

¢ v s o o

- @aunAIUN1TaYSNY Ao dniUnNdUNULlEUIERATNUN I NEINTEITUY ALY

AIna0Y W.A. 2560 Wﬁmﬁwﬁmmé’miﬁmmﬂé’wé’aﬁﬁé’ﬂmuﬂixﬁmﬂsamﬁaaaa LATIVBULINNIT

& 1 [

LL‘Wiﬂi‘”ﬁ]WULLﬂUaﬂiﬁLUUﬁ@’JUﬁﬂﬂﬂﬂﬂﬂﬂJ (threatened ammal) ’W’]ZU ﬁ]WLLUﬂL‘U‘u 3 i”ﬂU@ﬂMﬂ’J’]ﬂJiULLN

u 9

YDIN1IYNANAINUIENBURIEY
¢ Indagiuget198s (Critically endangered, Cr) visngfsdnivndnivnndiainundesas

AonTsaiugIINNUsTSuAlUYEll

o

¢ lnagayug (Endangered, En) vungfesdnivrdnivniideglun1izdunsieilnday

@ [V 4

= | A o & 1 v Y A & Y a
gaiusluanlan vieagiuslunnunasifimnsyaieiuged drdadessgiduaningliinnisasiug

v LT 3 3

Fapiusaly

o fuuliilndaasiug (Vulnerable, vu) dnivniogluanunmiivunliailndgayiug
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e lndgnAnAu (Near threatened, Nt) vishefiadmivnduuiliduetagnananailueuian
dulna esandadesieg dslifimansevuann
- NIIATIVADUNIINTZANLNUS wazn1sanendreduvasun 14 9153ud, n1ud wazivse

(2561) FmunmsnszaneiusTuvismsenenéetiuvesunlalu 4 ngudieiu Ussneusie

o unUszsdu (Resident) Wuuniifiussmnslavdulngondeuazmivluiesdu wie
fuiifnwmasatid

e unewenlutiaggvu1d (Winter visitor) uunvdadonenlondred ulunismiu
Tutheggrundsusrindrodunelulssmea visdadrefudiedhumavainmsussmelugisggmumn
sTfeuiugeuimaIny arlusnmouwIsu-nguaIAY

® unangWHIU (Passage migrant) LfJuuﬂﬂﬁjuLﬁsnﬁ’uﬁuuﬂawaws?fqﬁmis’fw?{uiwdm

garuvenUuaneawzinme mslulsswmalneiisasvesiailugadus

o unanendeduiioatnadinsly (Bredding visitor) Wusdinunfionenlendrefuiie
anugaissndlulurimgfoutianganu vieuaenarusofugavu
() Uszifiuviavasunilonadusunsedensdu nieuiamauaaiiuayy i
- MIUTEEUIUATIEVRIUNADINIABIN UTEENALEIBN1TANURLINIIVBINTENTINVUES
¥89UAUIA1 (Transport Canada, 2005) 1435 m1519n15U5zLIuALE D91 9R AT (Qualitative Risk
Assessment Matrix) Usznaududszaunisalvesi u3nwii idlunisdszidudunsieiiinainunves
vhomausingg Lielilduinvesdniifaudsgaazdosdumsnislumsdamsuazmusussly
- JeduitldRarsanTumnsussifiuannades (Risk Matrix) LileUsziiulonaluniso
(Potential of Strike) waglenafinoliAnAanuLdenieainnsuu (Potential of Damage) YadunYNiln
finuarnnisdrn ftadefiAedotd
e Tomalun1svu (Potential of Strike) ftladeiiléiansantsiun armmney (Relative
Abundance) Zaldannisdisanaauiudaiiu 3 sedu Ae ynauiias (Less Common) naaU1unand
(Common) waganYsn (Abundance) fsinanasudinsdu viafifinnuynyumnnfezilonalunisviugs
LLazwqamsuﬁLﬁué’umw (Hazardous Behavior) loiun anweauznistudunau (Flocking) viawRen (Solitary)

'
=

gilaffingAnssulunsiu uasmiudunguaziilenialunisvuas

o TanmannaliiinAudenig (Potential of Damage) AwNATUNVUIANI OUNMALUN
Yoy nTdafnuannsdsn wiadu 3 wwe As wedn wwanans wazaweivie) sdanilvuaive)dievu

zneliierNUEsmelenn @s1en 1.8.2-1)
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A15197 1.8.2-1 WAAIYUIALAZUNMUNVRFRIN LT TuN1sUSERIUdUNS18RDRINTABNY

U YaninY u1n?
3 @ 3 @
Wan < 300 n5u BNUINLAZLAN
nana 300-1,000 N5y \aniienany, nans waznansnaluig)
gy > 1,000 n3u Ingy waglugiuin
fan Y Kelly, 2004 (879013 Transport Canada, 2005)

¥ Janna veulans, 2543

O wuAvaUN (Bird Size) : uavasunlnluinanuatemsdislaneuin Tena
(2543) [§suunvuiavesunsendy 7 aunaddl

o wwaluguin (Very large) ANUEIRaUA 91 wuRnsTulY NIDUUIALAYNI
YU WU UNNSENS (Pelecanus philippensis; Spot-billed Pelican) unnsg@1uIa (Ardea cinera; Grey
Heron)

o vurnlng (Large) AINE1IR LA 76-90 Loufiuns isuwinldfuviu 1wy
AU (Anastomus oscitans; Asian Openbill) unensinulue) (Egretta alba; Great Egret)

0 wwAnatsderualng (Moderate large) ALETIRILGA 61-75 WURIAT Ve
aurminfuidatu wu unnuuanens (Phalacorocorax fuscicollis; Indian Shag) unenslnutae
(Egretta intermediia; Intermediate Egret) unenale (Egretta carzetta; Little Egret) unuaan (Nycticorax
nycticorax; Black-crowned Night-Heron)

O YuInNa1e (Medium) ALY 46-60 LEURLIAT UToauIAIAULALY LU
Uﬂmﬁj”%ﬁﬂ (Phalacrocorax niger; Little Comorant) une13A1e (Bubulcus ibis; Cattle Egret) unnszyn
SL‘MEIVJ' (Centropus sinensis; Greater Coucal)

@) %uﬁﬂLgﬂﬁﬁ"UUqﬂﬂaq\? (Moderate medium) 9U1AAIIUYI 31-45 LYURLUAT
VoA AULARSIU W undan (Gallinula chloropus; Common Moorhen) vJauna (Dendrocygna
Javanica; Lesser Whistling-Duck) UNNSELALALIN (Vanellus indicus; Red-wattled Lapwing)

O YwAEn (Small) A1N1E7T 16-30 WURWIAT WIevURWINTULNLEBsa3NT WU
uniailidn (Tachybaptus ruficollis; Little Grebe) unwsn (Metopidius indicus; Bronze-winged Jacana)
unlug (Streptopelia chinensis; Spotted Dove) UnBBeang (Sturnus contra; Asian Pied-Starling)

O WWIAENNIN (Very small) A21187961097116 Loufiuns w3 ovuaiafy
YNNTLIDNUIU LU UNATLADNAA (Passer flaveolus ; Plain-backed Sparrow) UnAS£I1UTITUA
(Ploceus philippinus; Baya Weaver) unnszh naglnnv7 (Lonchura striata; Whtie-rumped Munia)
umizgﬂﬁdung (Lonchura punctulata; Scaly-breasted Munia)

fpg19n15UsEIUUR e lae TS 19USEEIUANULAYY (AN5199 1.8.2-2)
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A15197 1.8.2-2 Aragnen1susiiivaunsielaglinisisuseiivanudes

Potential
of Strike .
ol Jrunang &9
Potential of N
Damage
Sunes Sunses JUNTIBUIUNA
i UNNTLAUTDEEIINAN ey unnszynlngy
(Common Kingfisher) (Streptopelia chinensis) (Greater Coucal)
UATIBUIUNANS dunTeUIunana UNTIEN
Uunans unusuyjslng gy Uauns
(Ashy-wood Swallow) (Little Egret) (Lesser Whistling-Duck)
UATIBE UATITE
GR UNNIZAIUIA glnulngy -
(Grey Heron) (Great Egret)

91nn1159151903U1elA91 unnszfiutesinuainnisdsiafivszeinsdes wazanns
Tseinuidvsunannuygnyuesdvinluddnenwlunisvusgluseaum luvasfesduunnssifiuiies
I o % v a Y ¥ a = v ~ I a =
sysuanduunifvuadn dwiulenmanyuudineliiinanudemetesinnvse onvliiinanudemeias
Jeagulaunnszifiutessssunduriaiineliiindunsien wasduiuunnszaIuiaannsinszi
augngunuitegluszauidlonaluniswudes willosnniduunvuislnglonaivundineliin

anudemennidoinluriinffinrudedunseeglussaugalusiu

i

1.8.3 nan1sAnwinAIneunuasdninidudunsiedani sy
nsAnwEIsITun uasdaivluinaiuiiviienmaiugsugiend tdsdunslutaieu
fugneu 2568 FadumsAnwidisalutisgeiu egslsAnlunsfnwdinalddiiumsdunvainie
aounuiihifiAndesvesinerniaeugsug isfinuisnsdnuludisdiu el ilddeyamasuun
wazdnivirsouaguyntangnialildinniigainfiazsile
(1) Wywssaluusinvinanireugseg is1il
anwiiuiivesinenieeugsensond Tnsdnilngduiuiique suuuumslivsslonifia
nouflagiimatanduiioimeanu fdnuasfivarnvans fadulildmusssmni Yiesans amueamn
wazanu @iy Yagtuiemanugsug sdldsunsguarinasmineay Ussnaudenasinennia
(nesdiu 7 gsmugiondd) Tediiufiquansduiiamieveauuimisis dufiufiaumeluasnistueglu
ArwsuRnTeureINTIieINIAeIY agslsfnluamvhoinimeudinsiiiuiisn et iaiuslidnuds
lifBudu leviu 1uan v uaziontad dusuluvinaesiiufinsdu Uinafuiinuwnaesdiomeidy

szuy 50 was 10 uil i vgnvg i earuauAuE sweme) 1419193 ¢ §eldTunsgualaenisdnlidu

' ° ! & dd o X A Y v a X A i vy a o
RIIMNG 5] muwumwagamaﬂiﬂmﬂwuwﬂgﬂ‘lﬁfg’l‘m\wn\nd SL‘UU’N‘WU‘V]Qﬂﬂaaﬁmﬂflmqﬂﬁiﬁﬂqﬂmﬁ]umﬁﬂﬂmg

Wudhled wavuinmsey 9 vitemaguiiviisesnly daulngazsiduiuilunisvaiulrduiigdu (Elaeis
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guineensis Jaca.s) WAZAIUBIINIS (Hevea brasiliensis Mull-Arg) 31AnN1581529W ¥n3suluuT 18
yhemAs gy ssiiduaaiufiufofing weiiuiinisdusasiiuilassourheimasused 5 Alawns
wuilanssasing 9 Lidosndn 60 vila lfdusuiiny dregratu weees (Shorea roxburshii G. Don) Uszg
U1u (Pterocarpus indicus Willd) Fndn (Senna siamea (Lam.) Irwin & Barneby.) 3 v (Barringtonia
acutangula (L) Gaertn.) wagnanuin (Vitex peduncularis Wall. ex Schauer) 1ugu vsnaiduiuil
Taanunssaialuasdng @ren9tu e A (Imperata cylindrica Beauv.) Bej1dunia (Panicum repens
Linn.) Wwagnej1uasau (Pennisetum polystachyon Schumach.) fusiu uaﬂmﬂﬁwssmlﬁﬂisﬁuﬁﬂqﬂmmLLm
dumadgyvinennisenu aruaeasaeud lngseuoiasdnineu Cruinid i Meeaigu nunniden
(Ptychosperma macarthurii Nichols.) ’iW‘WQﬂﬁ‘Méaq U (Cassia fistula Linn.) 8 uni At (Lagerstroemia
speciosa Pers.) wazfiuln vienandnussad (Alstonia scholaris R. Br) WJug
(2) Anuvanvlinvasun wazdndusinrineiniAeugs ey sell

mnmsAnudmaninensdeiiluinaiuiidnm eseusquituiivihermagiugugiod
uaziuidnw 5 Alawms wudarithededes 69 wiln Uszneuse un (birds) 46 wila (species) lu 40 ana
(genus) 28 294 (family) 10 Susfy (order) dnfidBsgnaanuy (mammal) 7 win Tu 5 ana 4 29d 3 Sudy
Ffidiemanu (reptile) 11 oin Tu 10 ana 4 39d 1 dudu wazdndazifiuiasiiiuun (amphibian) 5 vin
Tu 5 ana 4 29 1 Sudu Tudnnuiduslavesdnitrinuiildmenssiuay 67 ¥in warldSudoyann

nsaeund M vieINIAEY wazUsyrivuienduegluiuidne 1w 2 vila asun1sen 1.8.3-1

1 ¥
v A o 4

A15199 1.8.3-1 Iwurdadaiviudazdu IuunaNana 294 wag SUAUNEITIINUNINIATILGY

}'4
N394
e .. U
FUAGARNIUN _— p =
UAU 249A ana ¥iln
un (birds) 10 28 40 a6
”mil,é'ymgﬂﬁmuu (mammal) 3 4 5 7
dnidnenanu (reptile) 1 4 10 11
dndaziiudnazifiuun (amphibian) 1 4 5 5
374 15 40 60 69

W7 : NM5dTIINIAEUIN (Fueney, 2568)

(3) USHUAAYNYUYBIUN WAZHAIUTLINIINDINIABIUE T35
dmuuinaduiioimasugsegssidnanldiddniiiedouasmiudeudston
desnlavanivy duiuildswemihenasuduiui uasdimsmvauludosnulaeadesonistu
Feoravilvidn Turssiinldends uazmiueyldedsaonsonuiuiiddslildsunmataun uvonmiean

& Ao a a ¢ 1a o e Yo =] Y
NUNNINTITUUY 7\]’]ﬂﬂ’]ﬁ')Lﬂir]gviﬂiﬂrlmﬂ'nﬂﬁﬂsqusﬂaﬂcLJﬂ LASERIDUS ﬁﬂlﬂﬂﬁﬂﬁi']ﬂ‘lﬂ 1.8.3-2 vLﬂLLﬂ
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M15°99 1.8.3-2 IuuviiavasdniviusazruninulunuiiteniAeug e ssinusEauaNYN Yy

Y IUTiA 2uneAY
FuaanIU = -
YNYUUIN YNYUUIUNANY YNYUUDY (vidm)

un (birds) 26 13 7 46
foriidesgnaneus (mammal) 3 3 1 7
foiaoumau (reptile) 3 3 5 11
A iaziiunnagtiiuun (amphibian) 2 2 1 5
39U 34 21 14 69

U1 : NSENTIVNAEUY (AuEeu, 2568)

(3.1) un (birds) $1u2u 46 vila lnvdrulnguuniinulaluvsnuiunimlilsoans
a A a < o & A a ] ~ o a ' ] v vy vy a
yiaunfmAuwias wiavg aunuilalas unfiendeuavmiuegianizudnigldiseusenvesulivud
winsldfgida 9100153AT1ZRANYUYLTEIUNT WUWTUILUS AT UA BN AEIUE3 18 3578 WU
= a Ao a ] v I ) Y i 1
fiun 26 wiaRdUTuANUYNYULINNULTLLIUBEATIIINNTTE5IT AR89 UNNTEALAY (Ardea
purpurea) UnUINI1S (Anastomus oscitans) UNNTeLAWA kIR (Vanellus indicus) wazunnszyalug)
(Centropus sinensis) Wlusiu uniidiszauauynyuuunas 13 gia fredrugu wdeauns (Haliastur

Y a a

indus) unwwl (Streptopelia tranquebarica) unagu 1Y (Coracias benghalensis) UnNILIVMEATEU
(Prinia inornata) \Jugfu uaguniifisefuanuynyutiossiuiu 7 viln fregreu unfives (Megalaima
haemacephala) unusaaniinuia (Pycnonotus goiavier) Unnsz3UsIINAT (Orthotomus sutorius) Waz
unuesLIaUNIvey (Dicrurus paradiseus) Wusiu

(3.2) dadideegnaeus (mammal) 31w 7 wiln drlidegnameuuidasanuluuiion

[
v 6 a

fufiviemasuiuannisiesgsiaugng wui T8 idsgndsuniiiviinumiugngenn 3 v
1#un nsgsenvanemnasi (Callosciurus caniceps) wyw3 91y (Mus musculus) Wagsyesu13 (Rattus
rattus) dnfiAsagndsundiiusunannuynguuiunats 3 via ldun nssunld (Tupaia gils) nseson
Vieauna (Callosciurus erythraeus) waznszsenuand (Callosciurus finlaysoni) wariiwde 1 wiafiny
gnyuos L Wﬁ?ﬁ (Suncus etrusus)

(3.3) dadiFesaanu (reptile) $1uau 11 wida Minmsdsranuirdinguvesdnidosaaiy
iafifuTmmnnugnuann 3 oila lduA S9anmeunm (Hemidactylus frenatus) fannsiaun (Calotes
versicolor uagd autiu (Mabuya multifasciata) wagfifiseduanugnyuuiunatsd 3 via ldun
399NV (Cosymbotus platyurus) gmqmw%’nma%m (Elaphe radiata) LLazgﬁdﬁm (Ptyas korros)
fimde 5 wlafdseduanuynyuiosuionuiiuldlivesnds Iéud §nuntu (Gekko gecko) Aaniufn
(Calotes emma) a8 1unsgduns (Dendrelaphis pictus) $4¥ 81mannunn n3oqideinseduns
(Chrysopelea ornata) LLazgﬂLLﬁjﬁa’mLLﬁm (Oligodon fasciolatus)

(3.4) dnsazfivinazdivun @amphibian) $1u7u 5 v dadunluduidannnisdrselu
Uihaiuivhomasugsug sl nanlddimuiuldtesissuuein uasduaudssanng Anudiu
Favmnodeaguuinm seu 1 o1msflasans enesdidneu Truinidindid arrensiniatu uay

Fwvunaunaniifiey dudwau 5 ¥ied [Wudaiaziiviasiivuniidszauannugnyguuin 2 wia

Y
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¥ur Aeanthu (Duttaphrynus melanostictus) wazasenatu (Kaloula pulchra) \udnazdiuihariiu
Uﬂﬁﬁizé’ummsqﬂﬁqumuﬂma 2 vl lAuA nuwues (Fejervarya limnocharis) taguatnu (Polypedates
leucomystax) wardn 1 vlladszAumnuguieslaun Weedn (Hylarana erythraeq)
(8) A0UNMNVDIUN UaZdAIUTIININEINABUE I8, 551T

anunmvesdniUafiusnwldsuunanuninvesdaiuafinuannisdrsisesenidu
2 @0MUNN AD AQTUATNANNNYMUIEAINNTE VU RanULazANATaIdnIUl WA, 2562 waran1unIw
masnueyindlaiansanainseiunisanasvessulssrinsiiesannsgaanay Tngldinausilunns
firsanves drdnoulovendneinsssurAuarauandon 2564 Kl

(4.1) un (birds) lanuirfiunvdalagninliiludndvianu Inedlnggndalidy
dndUnduases 39 vila faeg199u unUINY1e (Anastomus oscitans) ung1elnsssuAT (Ixobrychus
cinnamomeus) UNNgY alway (Centropus sinensis) waguUNNEINUY 4 (Coracias benghalensis) WJudu
wazliwuhiiunsialagnialidudnithiifanunmgnanauuassiuisaniulndgnanan

(4.2) dfidsgndasun (mammal) linuididnidegnieuurialagnialfiaounm
Budn ranunuiednividuases uaruenaniinuididnidegndsunvialadiegluaniwign
anAuTTiilndgnana

(4.3) dndideananu (reptile) inuinfidnidesnauvinlagnialidudnivianu uid

- o

4 gilangndalmdudniUiquases lawn fenwi (Calotes emma) fan1auas (Calotes versicolor)

Y 9
¥
o

Jdainu (Ptyas korros) Waggnaugni1ia1edn (Elaphe radiata) wagldnuhildniidesaauyilnlagniali
Judaivifiaouningnaneusiuvisindgnanaiy

(4.4) dadaziiiuunaziiuun (amphibian) linuindidndaziiviaziiuunyilalagndnlv
& o & v &y v | N O PO a a v 9 v & o &y aa
Wudnivranu wardaivrquases waglinuifidndaziiuiazsiivunvialagndaliiudnivaad
aounngnanAuTieiaignszulidudnivflndgnanaiy

Fuuriavenn wardaiviwmasty uunanunmtagiumunguue wavanunInms

£ & o

ausny Aawandlunisnei 1.8.3-3 uagasei 1.8.3-4

M15199 1.8.3-3 Fururiiadaividuunaaunindagtunungmne

. uuvia FUNSHY
FuagnUn -

Re Pr Np Cn Da (wun)
un (birds) 0 39 5 0 0 a4
frlidesgnaigus (mammal) 0 0 7 0 0 7
fnidosnau (reptile) 0 4 7 0 0 11
dndazifiuinaziiiuun (amphibian) 0 0 5 0 0 5

39U 0 43 24 0 0 67
1 : nMsdTInAauY (fugnau, 2568)
W :  Re (Reserved species) dnrithasau dnilrfimennmudydvinensesslygRanuiasduasosdnivh we. 2562

Pr (Protected species) dnUndunasas deriUfivnenn waggnimualaengnsensas smamsuanuuaeiuasesdsid w.a. 2546

Np (Non-protected species) andthiilaildasunisfunasasmunguung

Cn (Controlled species) dnilnatuau dniunfildsuanudunseswuendaygrindienisd sswissenediadniduasiiy
Unilndgayiug uasdniUduidesiinasnsauguiivuieay

Da (Dangerous species) dndUndunsie dnitrfionanslifndussievsoilufiviouyudnse dnitdu welinannaulidnit
Ay a v = a A = ' 2 a2 o = o

fiwdh Fandey viesvuuing wWasuwlasdeme egnmasi vialummeilsarseuuasdngiiy
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M15199 1.8.3-4 SruaurliadadUrduunaaruninniseysng

e . mauvila F2aAY
FUnanIUN -
Cr En Vu Nt (wim)
un (birds) 0 0 0 0 0
foriiAeagndeu (mammal) 0 0 0 0 0
o ideunanu (reptile) 0 0 0 0 0
fnfazfiuhasdiuun @amphibian) 0 0 0 0 0
37U 0 0 0 0 0
fun : nsdsrnaawy (Tugey, 2568)

WNBWA VU : Vulnerable species ﬁmiﬂ%ém&iamiqmﬁuﬁ En : Endangered species daiUnlndasyiug

Cr : Critical Endangered species ﬁmﬂﬂéﬁiamigjmﬁuiaﬂw?jﬁ Nt : Near threatened species dniUnlndgnananu

(5)n13nszanewug wazn1sanendieduvacun
Srunuuniinuluusnaiuiidnuensiios 38 via mmsm‘huuﬂmiﬂizmaﬁuﬁ:imﬁy’ami
onenéneduvesunlfidu 3 ngusetu Uszneuse
(5.1) unUsEandu (Resident) WWuundiiuszunsiaednlngendeuazmivluiediu wie
fluiAnumaemistognaion 41 wiin éun unnszaentu (Passer montanus) unidesanin (Acridotheres
tristis) 811 (Corvus macrorhynchos) wagunmzu U} (Coracias benghalensis) \usu
(5.2) unawenluyaengvuna (Winter visitor) Wuunviinitewemlondrefivlunsmily
Fagguundwsriadeiunslulszma vsdadeduiedumauansissemea unienenlugae
eviunadl 10 wila Fnuuinaiuiianw Tnsdningiduunlunduuntih (Waterfowl) i unenade (Egretta
garzetta) uneslnulles (Mesophoyx intermedia) Uﬂmﬂﬂiaﬂﬁuﬁ: U (Ardeola bacchus WagunUINyIg
(Anastomus oscitans) sy egndlsfinudsrunuvanesiinfldfuiidnumends uasmiu Aoudrseruu
Tnsiamgmuuna sinifiimaontisd auuadailiuesinduundsesiau du unanina (Anastomus
oscitans) wnense (Bubulcus ibis) unenale (Eeretta garzetta) wazuneiNIaNUEIY (Ardeola bacchus) Wusiu
(6) msUszilivvdiauniiludunsiedenisiuvinerniaeugsiugonil
mnnmsdmameauslugsdoutueey 2568 levimsAnuiluiufiufofng weiufinsdu
wariiuiilnesou wuih Svdauniiorafuguassaludruarnasadomaiueinia Snvugvoamsdusy
omAguLazneliAnaudenie vieingURun 1nnan1sdmanuuniionadusunsedenisdu
fi$117u 10 wiin Seanden fd
(6.1) Tenalunisyuun (Potential of Strike) Jadoiildfiarsan léun anuynyuveun

nsd@iftunsinnamnaasnn Tomalunisvuunazgemluse uniifienuynguuiunans Tenalunsvuuneg
Tuseduthunas waswginssunsduuaznismiu SadudniadedvildiAalenalunisvuun e undid
woRnssunsdukasmauluel Tonalunmsyuunasiinnniuniidnginssunisduwar MsmanuuuLien
LLaw%Lamﬁuﬁﬁﬂmﬁuﬂﬁﬁwqﬁﬂiiﬂumiﬁuuazﬂ’]iﬁul,f]u;gﬁhmumm wadwiiearsuuiaidn 393
Temalunsvuunassdadosndeliiflonalunissuas 21nnsdrsanvunionavinliennaeuilonia
Aamsvuunlaouvadu 3 sz laun Tonafiennimeiuazyuunszdugs sedulunans uazseius

K91519% 1.8.35
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A15197 1.8.3-5 Tenafaginnissuun (Potential of Strike) vVaunuAazyin

i (Species)

Y o @ ' a
LLU’JI‘IJSJVIQSL‘U‘IJEJ‘IJGWWHﬁlaﬂﬁ‘u‘u

g9

Y1unang ol

unealy (Eeretta earzetta)

X

UNNT2a@1UIA (Ardea cinereaq)

X -

UNeY19AINE (Bubulcus ibis)

une ity (Mesophoyx intermedia)

wAUINUN (Anastomus oscitans)

UNNTTEWLAS (Ardea purpurea)

uneeNTONRUSIU (Ardeola bacchus)

unnsEuawAwIn (Vanellus indicus)

unnsuU (Columba livia)

unnszyatveg) (Centropus sinensis)

X | X | X | X | X | X| X|X

U1 : NMsETIInIAENIY (Tuenewy, 2568)

(6.2) Tonadinaliiinaanutdene (Potential of Damage) WA15U1IINVUIAUN

wUsaantdu 5 vune A9 VUIAENLIN (< 16 WURWAT) VUIALEN (16-30 WURLIAS) YUIALENTIUUIANANS

(31-45 [WURLUAT) VUIANA (46-60 LUURLNAT) VUIRNANAITUIATNY (61-75 1UALNAT) VU TNg

(76-90 LufLuns) wazrunlnguin (>91 wuiwns) lnsunidvuialdniazidnuin azneliinniy

= R = N Y a = ° A = o 6 v
Laﬁl‘wqﬂ‘lﬂu@ﬂmqﬂ Wi@aqﬂimﬂaiﬂLﬂﬂﬂ'ﬂqmLaﬁ]‘ﬁ']EJLaEJ ﬁnﬂfﬂia’]i'ﬂf\]WUUﬂWNIaﬂ’]aWﬁ]g‘quﬂaqﬂ’]ﬁﬁnu

a = & 1Y) [ P o q v a = 9} o
ARAANULASNE WULUU 3 52U ‘/LG]LLT'] Iaﬂqamﬁ]gwqiﬂaqﬂqﬁSWULﬂﬂﬂqqﬂJLaﬂﬁqﬂigﬁUQQ seAuUIUNAe

LAYITAUANAIAISIN 1.8.3-6

A1519% 1.8.3-6 TanafineliiinAnudenie (Potential of Damage) ¥899INABIURINAANITUU

- Tenaiineliinaudenie
¥Un (Species) :

g4 Uunang 0y
unealy (Egretta carzetta) X -
UNNIEEUIa (Ardea cinerea) - -
UNYNAIY (Bubulcus ibis) X -
unealnuties (Mesophoyx intermedia) X -
unU1n¥e (Anastomus oscitans) - -
UNNITELAS (Ardea purpurea) - -
unN1aNTONIWUSIU (Ardeola bacchus) X -
unNITUAUALIR (Vanellus indicus) - X
unis1ut (Columba livia) - X
uﬂﬂisgﬂiwqj (Centropus sinensis) X -

U1 : N3ETINAELY (Fueneu, 2568)

SreuatUnan
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PnMsUssiiulontanenailvieniAgusuunuaznsUsiiulenianagyileniae i
ANMEEEIINYULN @a1unsaunaUseiiugliaunianninddunsieden1siuvewine nAe g T 571

A9M15199 1.8.3-7 S19aLL08M Fai

M19197 1.8.3-7 wan1sussdiuvtiauniiaindnfidunsieden1siuvedinanAeIug ey sl
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® uNYNNIBNIUEIU (Ardeola bacchus) WuUNTWIANGN (85 WURWAT W30 349.3 - 544.3
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1.9 mi‘tJia:Lﬁuwaniwuﬁﬂmﬁmmnmmﬂmu
msUsziiunansenuaudssdeelduuusiasmeadinaians Ausneazandunisingleisns

Uszifluanseauldes (NEF) anainasulnsuansduiduseauides (Noise Contour) Inaiisteazidunsiail

1.9.1 LUINIINTSUSLLAUNANSENUAULE S

1) nsviueAszAULdss (NEF)

AMTUTEHUNANTENUAULES 21N1ATINITIZUUIUAINI99TINA Huurasniidadesann
amruuRazeindiseiusaranudlivii Suvasiiadewenniesdulszneuie 3 wadug fe
Feenwelslauida (Aerodynamic noise) 14 89a1n4A5 aeeus waznalns199 (Engine and other
mechanical noise) uazideandaszuup3esdu (Noise from aircraft systems)

Tun1suUsziliunansenuaudes ﬁﬂ‘%ﬂwwzﬂ%audugﬂmeaqmimﬂminjmizﬁuLf?m
(NEF) 91nlasensviennideudsunisdnasuanadudussduides (Noise Contour) nmseuaasinluiiud

Tngsaulassnisaunudulasudsssuniunsabl Aialaannaunis

NEF; = EPNL; + 10 log 10 (nd + 16.67 Nn)-88

log  EPNL; = sduidesdnsdedmiuiasesiuyiin i waziduniadu |
Nd = 9WNYeeAsestuluaINaITiu (¥9an 07.00 . 89 22.00 U.)
Wuran 15 Talus
Nn = FIUIUVBIATDILBLULIANNANAY (3394387 22.00 W. B9 07.00 u.)
Wuran 9 99lua
1 J
NEF =10log ¥ ¥ ANTILOGNEF; 110)
i=1j=1
a8 | = 9UIUASeI0ULAaTUSEAN
J = FUIUEUNINSTUTNIVUR

ﬂﬂiﬂi&ﬁumaﬂiwuﬁﬁmuwL‘fJummg”lu Tnenidng NEF (Noise Exposure Forecast) %ﬂﬁwuam
1690 EPN db (Effective Perceived Noise Decibel) #ildannsnsiainidesaiesduudazyssinn laed
wmsgrutmualy fail

miﬂsmﬁumaﬂiwuﬁfﬁ’mumﬂummgm Ineviiae NEF (Noise Exposure Forecast) Faruan
16910 EPN db (Effective Perceived Noise Decibel) #ilfannnisnsiaiadenasosduudazUszinn Tnedl

WMIFIUAMUALT Aadl
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A1 NEF NANIZNU

> 40 ANSYAULEEIINNISTU-8Y VBIDINALIUABIARN1TTUNIUIAgSaUaLNN TUag19unn TuAlsnaasa

o o

inende 15aSeu 1a9 Jadudeneaseiihvenansenumudssluiufidenan Tunsdves Airport
Hotel AIsAndanUasiudsasuniu

30-40 ANSEAULEE9RNNLASINTISNBLNANITTUNIUUIUNN NAETuUS aRaNa1s AShasuNISUBIURALE
TanUasiudessuniu

< 30 ANSEAULEE9RINIASINST RS UNISERUSU

P ; Handbook of Noise Assessment, 1975

a

waudi Federal Interagency Committee on Urban Noise (1980) fnuunsziuidaiade

Tugiananaiu-nansdu (Ldn) NilnafeUsesnvy N9Llaeuanns

AN Ldn X NEF +35 n@ualia)

Leq (24) = Ldn-5 »TLUa(Le)
wMsesausUIMsMsTuwsisansgeniing (USFAA) Tulssimaamsgesing Adswes
USFAA 7 1050.1 C 15 83 “Policies and Procedures for Considering Environment Impact” & @4n15%4 3
msuszdiudlemuananszureadssanfanssunstu Sermfemsiauilassmsll q uazidsuuag

I aa

anmmsiifiunuifey BBmsussiiunnudweademneimasiu ves USFAA Tifmuadeulaliingly
sefuFeaadstnasiu-nanaiu (Ldn) wassel lunmsnngianudmweadss dwmfuluamaues USFAA
wthuldfinsannslidauiomeluanmunafiseduides Lan Setdesnd 65 nduate)

winmavesmadentdan NEF Usznaulunsfinu fdedl

- finstmunssduresmanseny wazanasnsdestunasudlunansevuliluiuiifoglu
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ANNANIENUTBILATINT

- msUssidunansenusudesnauindy laglden NEF Usznaulunisiiansandiviun
wmsmstesiunazanuansyny dinmuulonieuazununineinssssefnasdunadenldlinssonsun
Wunauu Tnsdindeseinansenud windon d1UnuANLAIINNIGE WIRRBUUAIYIA NENTIs
ninnssTIITALardunden Wdnihmiisdediensussiiunansenuauandousudes dduFesesnis
hwegszaudesannlassnisauudulassynisidentldan NEF lun1susznaun1siiansunseauvaananssny
wagnsivuansnsdesiunazannansenuliod udaau uazuumissiieszsinansznud wndon

a6 a

UsznnlasensmuaNuay (Queald Aa1ns, 2549)

- ANENTTUNSHYIUIYNITRAITANTIBUNSUsSEIlURansenuFwInaaulalden NEF
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2) wnFesdiolunisnmsdniunuiiidudes
TunisUszidunansznua1utd earneiniasrulasldlusunsy “ AEDT (Aviation
Environmental Design Tool) version 3g ” Wdnlag U.S. Department of Transportation Federal Aviation
\Juuvuiassiinaznssunsidungnsiansansenumsussidunansenud windouuazdiney
ulsuneuasununinenssssumnazduindonsensu Tnedoyatiduuudasmendnmans (Aviation

Environmental Design Tool) Usznaunay

A
v Ao a

- fifafisawazitainidaesinennieny

- drdudfiamnanistu-aeesenneey

- Wududienduedslu 1 Fu nmsiesgideyaaiinistuveminerniaeiy

- wiavounsesiu Mvhnsiulaeldunasdoyaain EUROCONTROL Base of Aircraft Data
(BADA)

HaT laanMsIanIdesEUUABLR LAY avoeninludnwardudsa (Are van der Eijk, 2018)
LLazﬁwLauaiugﬂsuawﬂwmiﬂisLﬁumamzwuﬁﬁmumﬂummgm A9 Noise Exposure Forecast (NEF)

muiaulaann Effective Perceived Noise Decibel (EPN db) Nlaainnsasiaindesennmiaenuisazusesnm

3) NsUSERUNANSENUATULEES
AsUsEluNansenuaudesluasal bavinnisuseunansenun U@ eslunule NEF
ATULUINIIVDIBIANITAITOUNALS DUTEWIN9UTENA (International Civil Aviation Organization : ICAO)

' ¥
fala

Feszywuamansiduselevinauluiunnissauiduidss NEF 6199 69915799 1.9.1-1 uazdoyanldundi

(%

Tukuudnase d5vazideneall

A15197 1.9.1-1 WUINIINI5 LN AUVDIBIANITNITUUNALI DUTLNI19USENA (International Civil

Aviation Organization : ICAO)

msldusslevifiau — FEnEuIAT NEF ,
Haendn 30 30-40 gend1 40

1. fiegordy 14 (A) laily
2. 91N 1o 1o (B)
3. Tsusy T4 (B) Talle
4. dinau T4 (B) Talle
5. 15938 1SaneUna Aauanu (B) Taila Tallaf
6. lssnmeuns B Taila Taila
7. GUMUININAINNAS 1o T4 Tallaf
8. YMAIMNIIY 14 19 (B)

1 : International Civil Aviation Organization, Airport Planning Manual - Part 2 - Land Use and Environmental Control, 1984-AN/902
wnewn: (A nadifivszaunisalluefndiiiiiuinusdasauiiogendediuynnaenvvzionsou

(B) MITATIUNITIATIEHAINUADINITANAIVDAALIIINNITNDEAT S
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1.9.2 N15USLLIUNANSTZNUAULEE9RINDINIABIY
(1) N15M9RIN1999

YNIT0ININIAE UG Y 55181 LA 04 Been RTINS 09° 07 22" N, 99°
07’ 34” E uagfiAin1g 22 83f1 NNANINIGEIL 09° 08" 337 N, 99° 08’ 42”7 E MIUAIAU S¥AUAINFIVBY
Runway 6 Lues Weuiusgauiimgial1unas (u.(snn.) m1u Aeronautical Information publication of

Thailand (AIP THAILAND) 989d11nanunistunasauwisUsemeling (nwm.)

(2) umnannsdu-as (Track)
femnanisTutiu-ag Gummmﬁmumﬂﬁﬁagaaﬁamﬁu—m Y9981N1ALUAgl U INAL Y
aunsoiflutaieusuneu 2567 - ngednmeu 2568 il
W9 04 dndunsduiy Yevay 5
dndiun1sduas Sovag 5
PN 22 dndumsduiy Yevas 95

dnaiunisiuae Sevay 95

(3) ¥2anvinnisdu
Hraavinsiuveieinireugsugssnd laimuadisaaiivihinistueenidugisian

AA197U (07.00-22.00 U.) kagyr3a1na19AY (22.00-07.00 .)

(4) adannsluIn1svasaInIAeU
a0 ANTAUTNIIAUANUIANNINEINIATDIDINABNUIUY LA BUSUINAN 2567 - WARNTBY

2568 YBIVINBINAEIUEI 1651 Amsen 1.9.2-1

(5) wrAa N InLae 9

a

susmadiiierfugeaauaziaed ssdulutiafousuiau 2567 - waadnoy 2568
Yowhemanugsugiod duandduansneil 1.9.2-2

Pnadfiisriuveswiterniasulugiaiousunnnu 2567 - ngednieu 2568 SPUALDY
$1u9u 9,834 1erTu Inefidrunuiionfugeanluiuil 7 nuanwus 2568 d1uau 53 ey egnals
fnulunsUssdiunansznududesneinmasndaglduuuiiaesndinmans AEDT AuSnwlduiaves

o A a a = ) ]
DINIAYTULLEENITATUIUNYIUULRRNY iﬂ&JﬁzL@EJ@mLLﬁﬂﬂu@l’ﬁ'Nﬂ 1.9.2-2
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M15199 1.9.2-1 adnn1sliuINISiNUANLIANNIEINIAYRINEINABIUE T 8L 51T luda9

LADUSUIAN 256 7-NOAINBU 2568

- Wigadu (Movement) flagas (Passengers)

e YU Y1900 394 Il 91980 39
SUNAN 2567 422 422 844 66,340 56,403 123,243
UNIIAU 2568 434 434 868 67,439 70,356 137,795
q:umﬂ’uﬁ: 2568 386 386 772 61,870 63,463 125,333
JurAy 2568 399 400 799 64,073 64,550 128,623
bYNYU 2568 416 415 831 60,916 63,417 124,333
WO WNIAN 2568 375 375 750 54,547 58,287 112,834
ﬁquwu 2568 326 326 652 49,073 51,002 100,075
N3N§IAN 2568 403 403 806 67,843 62,666 130,509
A9AN 2568 439 439 878 12,222 75,119 147,341
AuegY 2568 346 346 692 57,140 58,828 115,968
AAPN 2568 417 417 834 65,845 66,888 132,733
‘wqﬁ%mau 2568 413 413 826 62,174 58,264 120,438

39U 4,776 4,776 9,552 749,982 749,243 1,499,225

Laé"asialﬁau 398 398 796 62,499 62,437 124,935

1 : www.airports.go.th, WhiausuIAL 2568

e : e iundue

A15199 1.9.2-2 faunusiinenidenuuazduiuiieatulunuuinaswmneniindigns

Sy Sruudierduade
JUADINALUY Tudnahiou 5.a. 67 - w.o. 68 | luraufou 5.a. 67 - W.8. 68
(fie) )

Airbus 320 5,023 14
Airbus 321 1,307 4
Boeing 737-800 2,509 8
Boeing 737-900 995 2
99U 9,834 28

o ' s A A 1Y)
i1 : vienAeugs1uY 51, Wousuinau 2568
wewm : deyaiduuuinaeddianzenniaeiumdyd Andu duvans wazedaedwes liviweinmeaguiildnianismms

uerfugeaaluiui 7 nuaius 2568 1wy 53 Wgrdu
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1.9.3 Han1sUszIliudesneINIAEIY

Mnnsussdudssaineiniasuied slugiafousuinau 2567 - ngadnteu 2568 Wui
seFUEUAB (NEF) 30-40 sianunagluiiuiivihenniaeiu faguit 1.9.3-1 measiBondell

wundy NEF 30 asounquituil 0.4941 mssilamms tnedseg neluandiuiiviieiniaeu
aruginilauuumais

wundu NEF 35 asounquituil 0.2032 mseilamns tnedseg neluwniiuiiviierniaey
aruginilauuumais

wundy NEF 40 asaunquitudl 0.0778 maailaiuns Tasdseg neluaniiuiiviioiniaeu
g iondnuiuameis

dofinsannuuuimees ICAO FeseyuuamiensTivsslomiaauluiiuifdsssfuduides NeF

§19 9 (A15197 1.9.1-1) wudn sedududes NEF 30-40 eglufiufivinetnimeugsmugiond dedunis

AU IvewieINIAeIugI Iy $511 Ielidmansenusionisldusslevunfulaeseouiunlasans

18uRvUnaN 97



v oA a a wa o
mumwﬂiﬂmmmmsuaaaa‘uwamsUg‘ummmmmsmiwmwumlﬁu

e sUssdiunansenudannde

senuatuauysal 16wl 2 (Final Report 2)

MeMAgIUgI18Y 5511

512000

1014000

o
(<]
(=]
N
—
o
—

1010000

1008000

1006000

514000 516000

518000 520000

518000 520000

i : Fauvasann Google Earth, 2568

oA IHY 11l

NEF 35 fft 0.2032 w50,

NEF 40 #u#t 0.0778 si5.nu.

: NEF 30 fiuit 0.4941 si5.nu.

a o
FNYATLIYAVDILNUN

LLLPSOI
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19378 1 : 50,000
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s = e =

QIETTH

=
#anieniAeu
geugisnil

UM 1.9.3-1 szauiduides (NEF) vi191n1A81UE 314903511

Tudaafausuanu 2567 - weAIney 2568
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Tha Civil Aviation Authority of Thailand

CAAT Aviation Safety Report
Bird / Wildlife

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Notice to users:

- Please fill in the form, use drop-down list where applicable, and submit it with supporting document files to safetyreport@caat.or.th.
- Additional information can be filled into the PDF form and resubmitted via email to CAAT later.

- Please ensure that the same 'Report identification’ is used for future references.

- In the event of a Dangerous Goods, please use the Dangerous Goods form.

- For more details about how to use the form, please refer to the relevant CAAT guidance material.

- Field type: [___]= Mandatory fields required for “Initial Report’, [___|= Mandatory fields for “Final Report”, || = Optional fields.

General Information
Title of occurrencelBlRD STRIKE 1

UTC date [2025/07/30 | UTC time [01:25 |
(YYYY/MM/DD) (HH:MM)

Report Administration Information

Report ide ntiﬁcatIOnlEVT-56094 | Report status |Ciosed on issue EI

The identifying file reference of the report that is internally
used by operator or reporter to uniguely identify the report.

Country Organisation category Organisation type Qrganisation name
Reporting entity |Thailand HOther [lAircraﬂ operator ”Thai AirAsia Co.,Ltd.
Parties informed - Indicate which entities you have forwarded this report to.
State of Registry - In the event of an accident or serious incident, also send a copy

1 of this report without delay to MOT_AAPIG_GR@mot.go.th.

sl el S e e = ‘| - If the event involves air traffic management, also send a copy
State of Occurrence of this report to relevant Air Traffic Control Unit.

Aircraft Product Design & Manufacturer - IFthe event invalves ground handling, and / or the operator of
Aerodrome Operator E:f”:::raﬂ‘. also send a copy of this report to relevant agencies /
ANSP
Aircraft Operator
Approved Maintenance Organisation
Other Civil Aviation Authorities
Accident Investigation Authority
Other
CTRL and click for multiple selection

Occurrence Location Information

State World region State / area Sub-area Other (specify)
mencalAsia |[hailand Il I |
of occurrence
Country ICAO code and aerodrome name Other (specify)
Aerodrome of occurrencelThailand "VTSB (URT) Surat than“ |

The airport / heliport where the incident fook place (even for the event that took place during climb or approach).

Location of occurrencelRunwayzz |
Details of the event location (Runway number, taxiway number, parking lot number or details if the occurrence happened during en-route).

Environment Information

Light condition |Da¥Iight
ore

Fou wavag” AW VWU,

ip gl ] Jeus wuﬂa-[il '
] wolUsanansun ‘.@"
e T cheetnioh)

(imfﬁm BUA4)
RIGH)

Wf‘ﬁsjélbl:{ﬂbﬁiﬂ form has been designed to facilitate and secure their integration into thg étlalfhl dfiirrence database.
Do not transmit them by fax or as a scanned document. @~ ¢« ==
This PDF form is compatible with Adobe Acrobat / Reader DC {2017 or newer) software
on Microsoft Windows (7 or newer) only. it is not supported by other platforms (e.g. i0S, MAC, Linux).
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CAAT Aviation Safety Report
Bird / Wildlife

Use Adobe Acrobat | Reader DC to compile this form.
Version 2.1.1 - October 2020
AE34.0.2

CAAT

adnviunmsluwaSaurduus:nalnu
Thes Chvil Aviation Authorily of Thailand

Aircraft Information

Country Operator Other (specify)
Aircraft operator| Thailand |[hai Air Asia Co., Ltd | |
Aircraft registration|HS-CBI |
Manufacturer Model Series Other (specify)
Aircraft model|AIRBUS |[a320 | I
Main category Subcategory (1) Subcategory (2) Subcategory (3)
Aircraft categoryl ‘“
Flight numberlFD4212 I Call siganHAI ASIA 4212 I
Aircraft flight phase of occurrence |Landing El Aircraft alti‘tudelilﬂ

Bird / Wildlife Strike Information

Parts struck Parts dama edP
Radome ¢ et
: : Windshield
Windshield _ Nose excluding radome / wind
Nose excluding radome / wind Engine 1
Engine 1 Engine 2
e Erone 3
Engine 3 Propeller
Engine 4 Wing
Propeller Rotor
Wing Fuselage
Rotor Landing gear
Tail
Fuselage Lights
Landing gear Other
Tail
Lights
Other

CTRL and click for muitiple selection CTRL and click for mulliple selection

Species description| e ]l - | s ]

Bird / Wildiife size [Medium | Pilot advised of birds| -]

Bird / Wildlife seen 1 | Bird/ Wildiife struck|" |
Manufacturor Mode! Other (specity)

Engine / Pmpeller[ H “
model (if affected)

Engine / Propeller |
position (if affected)[

Severity Information

Highest damage
to aircraft

|None EI

Total number of
serious injuries

Highest injury level iN l
to person

Total number |
of fatalities

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on [Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).

Page 2ofd4



7 CAAT Aviation Safety Report
CAA7T Bird / Wildlife
I

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2
he
Occurrence Information
Event type and information

Aircraft collision with bird/bird strike

Description of the occurrence (narrative)

#Weather condition details and cloud amount: METAR VTSB 300100Z 19007KT 9999 FEW020 28/25 Q1009 NOSIG=
#Runway identifier and condition: 22

#Departure/Destination point of aircraft: BKK-URT
#Aircraft speed at first event: 50-70

#Consequences on the flight: n/a

#Effect to engine (Fire, Shutdown, Cowling failure, etc.): n/a
#Estimated % of thrust loss (Even estimation is useful): n/a
#Immediate actions: n/a

#Time amount that the aircraft out of service: n/a

#Cost of repair: n/a

#Loss of revenue: n/a

#Any supporting details to the event / Narrative / Scenario of the event:

After landing aircraft roll on runway with speed about 50-70knot,suddenly a hawk fly into the aircraft,

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).

Page 3 of 4



‘7 CAAT Aviation Safety Report
CAAT Bird / Wildlife
ardnvumsluwarSourHvus:inaing
The Chil Avzation Authority of Thailand

Use Adobe Acrobat / Reader DC to compile this form.

Version 2.1.1 - October 2020
AE 3.4.0.2

Occurrence Analysis Information

Occurrence analysis result (description of hazards / threats / root causes)

If the required final report cannot be complefed within the required timeframe mandated by the requirement, specify the reasons, difficulties, and the progress
here before the deadline,

Preventive / corrective actions
Description of the measures taken to reduce / mitigate the risk.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on HMicrosoft Windows (7 or newer) only. It is not supported by other platforms (e.g. iOS, MAC, Linux).

Page 4 of 4
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The Civil Aviation Authorily of Thailand

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020

Notice to users: AE 3.4.0.2

- Please fill in the form, use drop-down list where applicable, and submit it with supporting document files to safetyreport@caat.or.th.
- Additional information can be filled into the PDF form and resubmitted via email to CAAT later.

- Please ensure that the same 'Report identification’ is used for future references.

- In the event of a Dangerous Goods, please use the Dangerous Goods form.

- For more details about how to use the form, please refer to the relevant CAAT guidance material.

- Field type: [_]= Mandatory fields required for “Initial Report’, [___]= Mandatory fields for “Final Report”, [___|= Optional fields.

General Information
Title of occurrence|BIRD STRIKE

UTC date [2025/10/08 | UTC time [01:00 |
(YYYY/MM/DD) (HH:MM)

Report Administration Information

Report identification|EVT-59947 ] Report status Closed onissue [}

The identifying file reference of the report that is internally
used by operalor or reporter to uniquely identify the report.

Country Organisation category Organisation fype Organisation name
Reporting entity |Thailand ||Other "Aircraﬂ operator ”Thai AirAsia Co.,Ltd.
Parties informed - Indicate which entifies you have forwarded this report to.
f Regi - In the event of an accident or serious incident, also send a copy

of this report without delay to MOT_AAPIG_GR@mot.go.th.

- If the event involves air traffic management, also send a copy

State of Occurrence of this report to relevant Air Traffic Control Unit.

Aircraft Product Design & Manufacturer - If the event involves ground handling, and / or the operator of

Aerodrome Operator the aircrafl, also send a copy of this report to relevant agencies /
airlines.

ANSP

Aircraft Operator

Approved Maintenance Organisation
Other Civil Aviation Authorities
Accident Investigation Authority
Other

CTRL and click for multiple selection

Occurrence Location Information

B World region State / area Sub-area Other (specify)
rareal, . ;
of occurrencelAs'a J F“a"a"“’ Ell " |
Country ICAO code and aerodrome name Other (specify)
Aerodrome of occurrence IThaiIand "VTSB (URT) Surat than ” 1

The airport / helipori where the incident took place (even for the event that took place during climb or approach).

Location of occurrence |Runway 22 |
Details of the event location (Runway number, taxiway number, parking lot number or details if the occurrence happened during en-route).

Environment Information

Light condition IDayIight |] &
P LRIGHN :

58 WY ViU.NUN. ' Pug
%ﬂ'ﬂﬁ"mmﬁﬂ?ﬂt @ oidedts 03
DLUIe :
- o |
o = - il . oﬂ ‘WV
O waldsednisan @ ﬂJﬂ' : Vo’ z?ﬂt
L[A"\f"’ B = Tons/ - = -
(UWanUseans 1WYgvo) ¥ c;,,(?m?w[c_?» 1 eIVl (u NUImM tem)
e -~
“;f'-rf‘_';rrﬂﬁq-imufﬂiq @;-C'r:vu !t.-wsurg-l ry 9574/ W“J-'Wﬁ«?]-
W : oYy NA bdd
Tﬂi&laﬂﬂan m has been designed to facilitate and seclidanmiin Btion;into the national occurrence database.

Do not transmit them by fax or as a scanned document.
This PDF form is compatible with Adobe Acrobat / Reader DC 2077t Hewmen software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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“? CAAT Aviation Safety Report
CAAT Bird / Wildlife
SnrumstusniSsuaming

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020

AE3.4.0.2
Aircraft Information
Country Operator Other (specify)
Aircraft operator|Thailand |IThai Air Asia Co., Lid || |
Aircraft registration[HS-EAA |
Manufacturer Model Series Other (specify)
Aircraft model[AIRBUS [a321 I |
Main category Subcategory (1) Subcategory (2) Subcategory (3)
Aircraft categoryl ”
Flight number|FD3235 | Call sign | THAI ASIA 3235 E
Aircraft flight phase of occurrence |Appr0ach J Aircraft altitude 200 fi
Bird / Wildlife Strike Information
Parts struck Parts damaged P
Radome Windshield
Windshield : Nose excluding radome / wind
Nose excluding radome / wind Engine 1
i Engine 2
Engine 3
Engine 4
Propeller
\Wing
Propeller !inoiorl
Win uselage
Rotc?r _[I__:gdmg gear
Fuselage Lights
Landing gear Other
Tail
Lights
Other
CTRL and click for multiple selection CTRL and click for multiple selection
Category Species Other (specify)
Species descriptionl EIL ||
Bird / Wildlife size 1Small EI Pilot advised of bi rdsINo I
Bird / Wildiife seen [Unknown | Bird/ Wildlife struck|1 |
Manufactu I i
Engine / F'ropellerl = = ” o " Other (spech)
model (if affected)
Engine / Prope[lerl |
position (if affected)
Severity Information
Highest damage Highest injury level
to azliro:‘.ralﬂ|M‘°nE El to person |None I
Total number of ! Total number |
serious injuries of fatalities

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

Tiis PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).

Page 2 of 4



e 7 CAAT Aviation Safety Report
CAA7T Bird / Wildlife
iy s

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Occurrence Information

Event type and information
[Aircraf‘t collision with bird/bird strike

Description of the occurrence (narrative)

i#f‘u"ie::lthf.er condition details and cloud amount:
#Runway identifier and condition:22
#Departure/Destination point of aircraft: DMK-URT
#Aircraft speed at first event:

#Consequences on the flight:

#Effect to engine (Fire, Shutdown, Cowling failure, etc.):
#Estimated % of thrust loss (Even estimation is useful):
#lmmediate actions:

#Time amount that the aircraft out of service:

#Cost of repair:

#Loss of revenue:

#Any supporting details to the event / Narrative / Scenario of the event:

While landing at Surat Thani Airport, a bird strike occurred on the right engine (ENG2). The crew was unaware of the strike
during the landing roll. After parking, the captain conducted a walk-around inspection and discovered bird remains on the
engine inlet. The captain informed and contacted the MOC for verification. Engine parameters for ENG2 were checked and
found to be within normal limits, with no abnormal vibration or performance issues noted during rollout or taxi-in. The event
was not reported to ATC immediately after landing as the crew became aware only after shutdown. MOC subsequently
checked the engine and confirmed no visible damage. The debris was cleaned up by ramp staff.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software

on Microsoft Windows (7 or newer) only. It is not supported by other piatforms (e.g. i0S, MAC, Linux).

Page 3 of 4



C T7 CAAT Aviation Safety Report
: AA Bird / Wildlife
AinviunisOuwaBoureus=inalng
The Civil Aviation Authority of Thailand

Use Adobe Acrobat / Reader DC to compile this form.

Version 2.1.1 - October 2020
AE 3.4.0.2

Occurrence Analysis Information

Occurrence analysis result (description of hazards / threats / root causes)

If the required final report cannot be completed within the required timeframe mandated by the requirement, specify the reasons, difficulties, and the progress
here before the deadiine.

Preventive / corrective actions
Description of the measures taken to reduce / mitigate the risk.

~ This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

Tr.is PDF form is compatible with Adobe Acrobat /| Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).

Page 4 of 4
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The Chil Aviation Authorily of Thaltand

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020

Notice to users: AE 3.4.0.2

- Please fill in the form, use drop-down list where applicable, and submit it with supporting document files to safetyreport@caat.or.th.
- Additional information can be filled into the PDF form and resubmitted via email to CAAT later.

- Please ensure that the same ‘Report identification’ is used for future references.

- In the event of a Dangerous Goods, please use the Dangerous Goods form.

- For more details about how to use the form, please refer to the relevant CAAT guidance material.

- Field type: [__]= Mandatory fields required for “Initial Report”, [__]= Mandatory fields for “Final Report”, [ |= Optional fields.

General Information
Title of occurrence|BIRD STRIKE

UTC date [2025/11/05 | UTC time|[10:04 |
(YYYY/MM/DD) (HH:MM)

Report Administration Information

Report identification |EVT-51780 | Report status |C|DSEd on issue EI

The identifying file reference of the report that is internally
used by operator or reporter to uniguely identify the report.

Country Organisation category Organisation type Organisation name
Reporting entity [Thailand llother l[Aircraft operator |[Thai AirAsia Co.,Ltd.
Parties informed - Indicate which entities you have forwarded this report to.

- In the event of an accident or serious incident, also send a copy
of this report without delay to MOT_AAPIG_GR@mot.go.th.
- [fthe event involves air traffic management, also send a copy

State of Registry

State of Occurrence of this report to relevant Air Traffic Control Unit.

Aircraft Product Design & Manufacturer = b{; the Eveg-' l‘fm ground hf;fthd:fﬂg, and :o Grte Di:aml‘or of ;
aircraft, also send a copy of this report to relevant agencies

Qﬁrggro me Operator i

Aircraft Operator

Approved Maintenance Organisation
Other Civil Aviation Authorities
Accident Investigation Authority
Other

CTRL and click for multiple selection

Occurrence Location Information

i World region State / area Sub-area  Other (specify)
of occurrenceIASia l[‘rhailand EI' "
Country ICAO code and aerodrome name Other (specify)
Aerodrome of occurrence IThaiIand ”VTSB (URT) Surat thH‘ J

The airport / heliport where the incident took place (even for the event that fook place during climb or approach).

Location of occurrence|Runway 22 l
Details of the event location (Runway number, taxiway number, parking lot number or details if the occurrence happened during en-route).

Environment Information

o) Light condition [Daylight B @ .
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This PDF form is compatible with Adobe Acrobat [ Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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CAAT‘? Bird / Wildlife
The Givil Aviation Autharity of Thalland

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020

AE 3.4.0.2
Aircraft Information
Country Operator Other (specify)
Aircraft operator| Thailand |[Thai Air Asia Co., Lid || |
Aircraft registration|H8-4BX |
Manufacturer Model Series Other (specify)
Aircraft model[AIRBUS l|a320 | |
Main category Subcategory (1) Subcategory (2) Subcategory (3)
Aircraft calegory| ” ” "
Flight number|FD3331 | Call sign THAI ASIA 3331 |

Aircraft flight phase of occurrence |Landing i Aircraft altitudelIlﬂ

Bird / Wildlife Strike Information

Parts struck Parts damaged|
Radome Radome
Windshield Windshield
Nose excluding radome / wind Nose excluding radome / wind
En e Engine 1
Engine 2 Engine 2
Engine 3 Engine 3
Engine 4 Engine 4
Propeller Propeller
Wing Wing
Rotor Rotor
Fuselage Fuselage
Landing gear Landing gear
Tail Tail
Lights Lights
Other Other
CTRL and click for multiple selection : CTRL and click for multiple selection
Category Species Other (specify)
Species descriptionl E’l
Bird / Wildiife size [Small [-]  Pilotadvised of birds|No ]
Bird / Wildlife seen [2-10 | Bird/ Wildiife struck|1 |
Engine / Propelier Manufacturer Madel Other (specify)
model (if affected}l ” "

Engine / Propellerl |
position (if affected)

Severity Information
Highest damage

Highest injury level

to aircrafthone El to person |N0ne |

Total number of l Total number l
serious injuries of fatalities

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

Tr £ PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on hicrosoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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= 7 CAAT Aviation Safety Report
CAA7T Bird / Wildlife
ey oo s

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Occurrence Information
Event type and information
|Aircratt collision with bird/bird strike

Description of the occurrence (narrative)

Weather condition defails and cloud amount:

Runway identifier and condition:22
Departure/Destination point of aircraft: DMK-URT
Aircraft speed at first event:

Consequences on the flight: )

Effect to engine LFire. Shutdown, Cowling failure, etc.):
Estimated % of thrust loss (Even estimation is useful):
Immediate actions:

Time amount that the aircraft out of service:

Cost of repair:

Loss of revenue:

-Any supporting details to the event / Narrative / Scenario of the event:

FD3331 at 17.00 hit a bird at touchdown. There were 4-5 small birds. Only one hit was heard. Above the windshield on the fo
ide there was blood (as shown in the picture). The pilot informed the tower and the tower asked where the hit was and if
here was any damage. The tower informed that the bird remains were found at touchdown and collected. The aircraft system

i(s Sg&rg?;.g?tis has a warning about the bird. The mechanic at Don Mueang has been informed and the log has been entered
a :

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software

on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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CAAT Aviation Safety Report

CAAT/ Bird / Wildlife

AinvumsiuuaBoumHeuszinalnu
The Civil Aviation Authority of Thailand
Use Adobe Acrobat /| Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Occurrence Analysis Information

Occurrence analysis result (description of hazards / threats / root causes)
If the required final report cannot be completed within the required timeframe mandated by the requirement, specify the reasons, difficulties, and the progress
here before the deadline.

RD STRIKE WITHOUT AIRCRAFT DAMAGE

Preventive / corrective actions
Description of the measures taken to reduce / mitigate the risk.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
bt pot transmit them by fax or as a scanned document.
This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or hewer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
\
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Version 2.1.1 - October 2020
AE 3.4.0.2

" W AEY AH T CAAT Aviation Safety Report
}

it C‘,{ék“ seze = 1 Use Adobe Acrobat / Reader DC to compile this form.
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Notice to users:

- Please fill in the form, use drop-down list where applicable, and submit it with supporting document files to safetyreport@caat.or.th.
- Additional information can be filled into the PDF form and resubmitted via email to CAAT later.

- Please ensure that the same ‘Report identification’ is used for future references.

- In the event of a Dangerous Goods, please use the Dangerous Goods form.

- For more details about how to use the form, please refer to the relevant CAAT guidance material.

- Field type: [__]= Mandatory fields required for “Initial Report”, [__]= Mandatory fields for “Final Report”, = Optional fields.

General lnfdrmation
Title of occurrence BIRD STRIKE

UTC date [2025/11/27 | UTC time [10:56 ]
{(YYYY/MM/DD) (HH:MM)

Report Administration Information

Report identification|EVT-63371 | Report status [Closed on issue [}

The identifying file reference of the report that is internally
used by operator or reporter to uniquely identify the report.

Country Organisation category Organisation type Organisation name
Reporting entity |Thai|and HOther "Aircraﬁ operator HThai AirAsia Co.,Ltd.

- Indicate which entities you have forwarded this report to.

- In the event of an accident or serious incident, also send a copy
of this report without delay to MOT_AAPIG_GR@mot.go.th.

- If the event involves air traffic management, also send a copy
of this report to relevant Air Traffic Control Unit.

- If the event involves ground handling, and / or the operator of

AN the aircraft, also send a copy of this report to relevant agencies /

Aircraft Operator airlines. :

Approved Maintenance Organisation

Other Civil Aviation Authorities

Accident Investigation Authority

Other

Parties informed

CTRL and click for multiple selection

Occurrence Location Information

Waorld region State / area Sub-area Other (specify)
State or arealA 3 "Th saict
of occurrence(2S12 s EII " !
Country ICAO code and aerodrome name Other (specify)
Aerodrome of occurrence Thailand [[VTSB (URT) Surat than |

The airport / heliport where the incident took place (even for the event that took place during climb or approach).

Location of occurrence IThreshoId runway 04 Ve ]
Details of the event location (Runway number, taxiway number, parking lot number or details if the occurrence happened during en-route).

Environment Information

Light co_nditig\ %‘ylight c;ii" | ;
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LiThis'electronic form has been designed to facilitate and secure their integration into the national occurrence database.
) oot tra@sghit them by fax or as a scanned document.
his PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0OS, MAC, Linux).
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ddnviumstuwaBoumivusanalnu
Tha Clvll Aviation Authority of Thailand

Aircraft Information

CAAT Aviation Safety Report
Bird / Wildlife

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Aircraft operatorIThauand

Aircraft regish’atioanS—ABR —|

Aircraft model |A|RB us

Country Operator Other (specify)
|[mai Air Asia Co., Ltd || 1
Manuf Model Series Other (specify)
[[a320 I B
Main category Subcategory (1) Subcategory (2) Subcategory (3)

Aircraft category{

I

Flight number[FD3331 |

Aircraft flight phase of occurrence lLanding I

Bird / Wildlife Strike Information

Call sign[THAI ASIA 3331 [

Aircraft altitude ft

Parts damaged oM
indshield
ose excluding radome / wind

IEngine 1
[Engine 2
[Engine 3
Engine 4
Propeller
'Wing
Rotor
Fuselage
Landing gear
Tail
Lights
Other

CTRL and click for multiple selection

Catogory

CTRL and click for multiple selection

Species Other (specify)
Species descriptionl Eﬂ " |
Bird / Wildiife size [Small [}] Piot advised of birds|No |
Bird / Wildiife seen [2-10 | Bird/ Wildiife struck[1 |
! Manufacturer Model Other (specify)
Engine / F’I‘Op9||9|| [l ‘"
model (if affected)
Engine / PropellerL |
position (if affected)
Severity Information
Highest damage Highest injury level
to airc:raﬂ}None EI to person INO“E I
Total number ol] ] Total number I
serious injuries of fatalities

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC {2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux),
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C A A T7 CAAT Aviation Safety Report

Bird / Wildlife
ddmnumstuwasouidvussnalnu

The Civil Aviation Authority of Thailend

Use Adobe Acrobat/ Reader DC to compile this form.

Version 2.1.1 - October 2020
AE 3.4.0.2

- Occurrence Information

- Event type and information
|Aircraft collision with bird/bird strike

Description of the occurrence (narrative)

. |Reporter statement
|Bird strike during landing at Threshold runway 04 VTSB airport.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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CAAT Aviation Safety Report

CAAT/ Bird / Wildlife

ahidnviumstuwaBaunHsnalng
The Civil Aviation Authority of Thailand
Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Occurrence Analysis Information

Occurrence analysis result (description of hazards / threats / root causes)
If the required final report cannot be completed within the required timeframe mandated by the requirement, specify the reasons, difficulties, and the progress
here before the deadline.

INIL data from FDA
Bird strike with no significant impact safety of flight.

Root cause: Bird hazard at airport.

Preventive / corrective actions
Description of the es taken to reduce / mitigate the risk.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software

on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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: 7 WA -n,”-;ﬁ«ij CAAT Aviation Safety Report
CAAT 1 Bird / Wildlife

#Adnviunistuwaoumdvusanainu

S e e et g i Jun . G} G} U ”' ‘Eﬂd Use Adobe Acrobat / Reader DC to compile this form.
L. Version 2.1.1 - October 2020
Notice to users: : l AE 3.4.0.2

- Please fill in the form, use drop-down list where applicable, and submit it with supporting document files to safetyreport@caat.or.th.
- Additional information can be filled into the PDF form and resubmitted via email to CAAT later.

- Please ensure that the same ‘Report identification’ is used for future references.

- In the event of a Dangerous Goods, please use the Dangerous Goods form.

- For more details about how to use the form, please refer to the relevant CAAT guidance material.

- Field type: [__|= Mandatory fields required for “Initial Report”, [_|= Mandatory fields for “Final Report”, | ___|= Optional fields.

General Information
Title of occurrenceIF03237 BIRD STRIKE

UTC date [2025/12/01 | UTC time [03:11 |
(YYYY/MM/DD) (HH:MM)
Report Administration Information
Report identification|EVT-63606 | Report status [Closed on issue |

The identifying file reference of the report that is internally
used by operator or reporter to uniquely identify the report.

Country Organisation category Organisation type Organisation name
Reporting entity IThailand ||0ther "Aircraﬂ operator ”Thai AirAsia Co.,Ltd.
Parties informed - Indicate which entities you have forwarded this report to.

- In the event of an accident or serious incident, also send a copy
of this report without delay to MOT_AAPIG_GR@mot.go.th.

- If the event involves air traffic management, also send a copy
of this report to relevant Air Traffic Contral Unit.

Aircraft Product Design & Manufacturer - Ifthe event involves ground handling, and / or the operator of
Aerodrome Operator b‘gearmff, also send a copy of this report to relevant agencies /
ANSP airfines.

Aircraft Operator

Approved Maintenance Organisation
Other Civil Aviation Authorities
Accident Investigation Authority
Other

CTRL and click for muitiple selection

Occurrence Location Information

State or area s State / area Sub-area Other (specify)
of occurrencelASia '/ ”E"rwan ” I[ I
Country ICAQ code and aerodrome name Other (specify)
Aerodrome of occurrence [Thailand [[vTsB (URT) Surat than]| |

The airport / heliport where the incident took place (even for the event that took place during climb or approach).

Location of occurrence IRunwayZZ i l
Detaifs of the edent location (Runway number. taxiway number, parking lot number or details if the occurrence happened during en-route).

Environment Information

Light conditi aylight
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LI‘hus electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Q-?f? r%g them by fax or as a scanned document.
i F form is compatible with Adobe Acrobat / Reader DC {2017 or newer) software
on Microsoft Windows (7 or newer) only. it is not supported by other platforms (e.g. i0S, MAC, Linux).

Page 1 of 4



CAAT’

ArdnvunisduwaSoundydsainalnu
The Civit Aviation Authorily of Thailand

Aircraft Information

CAAT Aviation Safety Report
Bird / Wildlife

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020

Aircraft oparatorlThanand

Aircraft registration[HS-ABV ]

Aircraft modellAIRBUS

AE 3.4.0.2
Country Operator Other (specify)
|[rhai air Asia Co., Lta | |
Manufacturer Model Series Other (specify)
a2 |
Main category Subeategory (1) Subcategory (2) Subcategory (3)

Aircraft categoryl ”

| |

Flight number|FD3237 |

Call sign| THAIASIA3237 |

Aircratt flight phase of occurrence [Landing |

Bird / Wildlife Strike Information
Parts damaged
Nose excluding radome / wind
Engine 1
Engine 2
Engine 3
Engine 4
Propeller
Wing
Rotor
Fuselage Fuselage
Landing gear Landing gear
Tail Tail
Lights Lights
Other Other
CTRL and click for multiple selection CTRL and click for multiple selection
Category Species Other (specify)
Species descriplionl L "
Bird / Wildiife size [Small | Pilot advised of birds] ]
Bird / Wildife seen [2-10 | Bird/ wildiife struck(1 t
: Manufacturer Model Other (specify)
Engine / Propellerl ” "
model (if affected)
Engine / PrOpeIIerl |
position (if affected)
Severity Information
Highest damage Highest injury level
i to aircrafllNO"e | to person |N I
Total number of ] Total number ]
serious injuries of fatalities

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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CAAT Aviation Safety Report
Qﬂﬁgﬂﬁ Bird / Wildlife
The Civil Aviation Authorily of Thailland

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2
. Occurrence Information
Event type and information
Aircraft collision with bird/bird strike

- Description of the occurrence (narrative)

#Weather condition details and cloud amount:
#Runway identifier and condition:
|#Departure/Destination point of aircraft: DMK-URT
#Aircraft speed at first event:

#Consequences on the flight:

#Effect to engine (Fire, Shutdown, Cowling failure, etc.):
#Estimated % of thrust loss (Even estimation is useful):
|#immediate actions:

#Time amount that the aircraft out of service:

#Cost of repair:

#Loss of revenue:

#Any supporting details to the event / Narrative / Scenario of the event:

THE AIRCRAFT ENCOUNTED A BIRD STRIKE. IT WAS SUSPECTED THAT THE EVENT OCCURRED DURING ROLL
OUT WHEN MULTIPLE BIRDS CROSSED PATH WITH THE AIRCRAFT

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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CAAT Aviation Safety Report
CAAT Bird / Wildlife

dunviumsOuwaBausduus:nalng
The Civil Aviation Authority of Thailand

Use Adobe Acrobat /| Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.02

Occurrence Armly'sis Information

Occurrence analysis result (description of hazards / threats / root causes)

nmmwwmmmmmmmmmwmmmmwmmm.spm?ymems,mm,mmmss
here before the deadline.

Preventive / corrective actions
- Description of the measures taken fo reduce / mitigate the risk.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. iOS, MAC, Linux).
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i CAAT Aviation Safety Report
CAAT7 . SEI_ L Bird / Wildlife

&dnviunisGuwagauduussnalng Junt . 9. “l ?-ﬂ-,hﬁﬂ .......
Thie Chvil Aviation Authority of Thailand Y o :
gl hewit s g = Fbg) > Use Adobe Acrobat / Reader DC to compile this form.
| B 1 7 e Al | - i . 2020
Notice to users: AESADZ

- Please fill in the form, use drop-down list where applicable, and submit it with supporting document files to safetyreport@caat.or.th.
- Additional information can be filled into the PDF form and resubmitted via email to CAAT later.

- Please ensure that the same ‘Report identification’ is used for future references.

- In the event of a Dangerous Goods, please use the Dangerous Goods form.

- For more details about how to use the form, please refer to the relevant CAAT guidance material.

- Field type: [__]= Mandatory fields required for “Initial Report’, [___]= Mandatory fields for “Final Report”, [__]= Optional fields.

General Information
Title of uccurrence]BlRD HAZARD VTSB

UTC date [2025/12/06 l UTC time [06:20 |
(YYYY/MM/DD) {HH:MM)

Report Administration Information

Report identification|EVT-63916 | Report status Closed onissue  [+]

The identifying file reference of the report that is internaily
used by operator or reporter to uniguely identify the report.

Couniry Organisation category Organisation type Organisation name
Reporting entity |Thailand ]lOther ]‘Aircraﬂ operator HThai AirAsia Co.,Ltd.

Parties informed - Indicate which entities you have forwarded this report to.

State of Regist - In the event of an accident or serious incident, also send a copy
of this report without delay to MOT_AAPIG_GR@mot.go.th.

- If the event involves air traffic management, also send a copy

State of Occurrence of this report to relevant Air Traffic Control Unit.

Aircraft Product Design & Manufacturer - If the event involves ground handling, and / or the operator of
Aerodrome Operator the aircraft, also send a capy of this report to relevant agencies /
ANSP e

Aircraft Operator

Approved Maintenance Organisation
Other Civil Aviation Authorities
Accident Investigation Authority
Other

CTRL and click for multiple selection

Occurrence Location Information

State or area e Srete f2ree e D preely
of occurre nceIASia ”Thailand Elf 4” 1
Country ICAQ code and aerodrome name Other (specify)
Aerodrome of occurrence [Thailand "VTSB (URT) Surat thanJr |

The airport / heliport where the incident tock place (even for the event that ook place during climb or approach).

Location of occurrence |Taxiway Cc |
Details of the event location (Runway number, taxiway number, parking lot number or details if the occurrence happened during en-route).

Environment Information

Light con?qﬂl?@ayllgm \.?ga@ ]
4 HTLI

FUU WO.NAS. ' e ‘hlq
0 wWelusans = ..
Z O wielusafiasan V- cﬂlﬁﬂ-mﬂ\obj
U™ < (Welim daeny)
(uneaUTEaNT \W3RaVIo) Ho.MAg,

'h‘fh fiﬁrtrbn!c form has been designed to facilitate and secure their integration into lh% r@atlgrg! o@{wr‘ence database.
t them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. iOS, MAC, Linux).
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CAAT/

AdnnunstusaBouiiyusanslng
The Civil Aviation Authority of Thailand

Aircraft Information

CAAT Aviation Safety Report
Bird / Wildlife

Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020
AE 3.4.0.2

Country Operator Other (specify)
Aircraft operator[Thailand |[rhai Air Asia Co., L || !
Aircraft regish'aﬁon{HS-ABX —|
Manufacturer Model Series Other (specify)
Aircraft model[AIRBUS lla320 gis? |
Main category Subcategory (1) Subcategory (2) Subcategory (3

Aircraft caiegoryL I

Flight number|FD5421 S

Call sign | THAI ASIA 5421 |

Aircraft flight phase of occurrence |Taxi f

.

Bird / Wildlife Strike Information

agome

Parts damaged V
indshield

Windshield Nose excluding radome / wind
Nose excluding radome / wind Engine 1
Engine 1 Eggigg %
' I
Eng!ne 2 Engine 4
Eng!ne 3 Propeller
Engine 4 Wing
Propeller Rotor
Wing Fuselage
Rotar %gﬂdlng gear
Fuselage Lights
Landing gear Other
Tail
Lights
Other
CTRL and click for muitiple selection CTRL and click for multiple selection
Category Species Other (specify)

Species description HAWKS, EAGLES, VUL]|

L

Bird / Wildiife size [Large |

Bird / Wildife seen [2-10 |

Manufacturer

Pilot advised of birdsL

Bird / Wildiife struck]

i Model Other (specify)
Engine / Propeller] " "
model (if affected)
Engine / Propellerl l
position (if affected)
Severity Information
Highest damage Highest injury level
to aircraﬂ#qone EI to person |None ]
Total number ofL Total number
serious injuries j of fatallliesl —|

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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CA A T7 CAAT Aviation Safety Report

AdnvumstuwaBoundvusanalng
The Civil Aviation Autherily of Thailand

Bird / Wildlife

Use Adobe Acrobat / Reader DC to compile this form.

Occurrence Information
Event type and information

Version 2.1.1 - October 2020
AE 3.4.0.2

[Presence of wildiife on the taxiway

Description of the occurrence (narrative)

#Weather condition details and cloud amount: N/A
#Runway identifier and condition: N/A
|#Departure/Destination point of aircraft: URT-CNX
|[#Aircraft speed at first event: N/A
[#Consequences on the flight: N/A
#Effect to engine (Fire, Shutdown, Cowling failure, etc.): N/A
#Estimated % of thrust loss (Even estimation is useful): N/A
[#immediate actions: N/A
' |#Time amount that the aircraft out of service: N/A
#Cost of repair: N/A
|#Loss of revenue: N/A

#Any supporting details to the event / Narrative / Scenario of the event:

The bird size was large , look like eagles , black/dark brown color.
the flocks flew away when the aircraft approaching, ATC was informed.

|While taxi on C , a large flock of bird was noticed on the taxiway , up to 10 birds was seen.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.

Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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7 CAAT Aviation Safety Report

CAAT Bird / Wildlife

ﬂ-lanmn'nsmuasau_n-hu.r}:mﬂlnu

e T Use Adobe Acrobat / Reader DC to compile this form.
Version 2.1.1 - October 2020

AE 3.4.02

..61;..currenca Analy.ais. Information ¥

Occurrence analysis result (description of hazards / threats / root causes)

If the required final report cannot be completed within the required timeframe mandated by the requirement, specify the reasons, difficulties, and the progress
here before the deadline.

Preventive / corrective actions
Description of the measures taken to reduce / mitigate the risk.

This electronic form has been designed to facilitate and secure their integration into the national occurrence database.
Do not transmit them by fax or as a scanned document.

This PDF form is compatible with Adobe Acrobat / Reader DC (2017 or newer) software
on Microsoft Windows (7 or newer) only. It is not supported by other platforms (e.g. i0S, MAC, Linux).
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2. szeuidedlaenaly
- Leq 1, 24 hr. /Liax /Lo Sound Level Meter
3. @mmwﬁﬁﬁaﬁu
- aadunsm - Ang (pH) AWWA, 2023 (4500-H", B)
- pandlauazan® (Dissolved Oxygen) AWWA, 2023 (4500-O, C)
- 19 (Biochemical Oxygen Demand) AWWA, 2023 (4500-O,C and 5210 B)
- wupisenauipealmdnasy (Fecal Coliform Bacteria) AWWA, 2023 (9221 B)
- Tuwwsm-lulasiau (Nitrate-Nitrogen) AWWA, 2023 (4500-NOs, E)
- ypuduriuaserimug (Total Suspended Solids) AWWA, 2023 (2540 D)
4, @mmwﬁﬁﬁa
- aadunsa - Ang (pH) AWWA, 2023 (4500-H", B)
- Ulaf (Biochemical Oxygen Demand) AWWA, 2023 (4500-O, C and 5210 B)
- mawﬁuwnuaaaﬁ”’wm (Total Suspended Solids) AWWA, 2023 (2540 D)
- Y29 T99udN (Settleable Solids) AWWA,2023 (2540 F)
- dalwlg (Sulfide) AWWA, 2023 (4500-5°, F)
- ypudaranevioun (Total Dissolved Solids) AWWA, 2023 (2540 C)
- thifuuarlasiu (Oil and Grease) AWWA, 2023 (5520 B)
- wAdu (Total Kjeldahl Nitrogen) AWWA, 2023 (4500-Nor, B)
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A15197 3-1 vouANSALEUNIATIaTALarIATZ
w53ma3 ABN1INTIIANATNATIZR
5. Qmmwﬁwszm

- AN (Turbidity) AWWA, 2023 (2130 B)
- aadunsa - Ang (pH) AWWA, 2023 (4500-H", B)
- @U37n3) (Apparent Color) AWWA, 2023 (2120 C)
- AU (Odor) Test
- ypaufsavanevianun (Total Dissolved Solids) AWWA, 2023 (2540 Q)
- wén (Iron) AWWA, 2023 (3030 E, 3120 B)
- waendia (Manganese) AWWA, 2023 (3030 E, 3120 B)
- No3was (Copper) AWWA, 2023 (3030 E, 3120 B)
- &ngd (Zinc) AWWA, 2023 (3030 E, 3120 B)
- AINTEANAL (Total Hardness as CaCOs) AWWA, 2023 (2340 C)
- Fawn (Sulfate) AWWA, 2023 (4500-504”, E)
- pavlsn (Chloride) AWWA, 2023 (4500-CL, B)
- vlgealsd (Fluoride) AWWA, 2023 (4500-F, D)
- lumsm (Nitrate as NO5) AWWA, 2023 (4500-NO3, E)
- Usan (Mercury) AWWA, 2023 (3030 E, 3120 B)
- pgfha (Lead) AWWA, 2023 (3030 E, 3120 B)
- @13y (Arsenic) AWWA, 2023 (3030 E, 3120 B)
- Tastiluusau (Total Chromium) AWWA, 2023 (3030 E, 3120 B)
- uARLeY (Cadmium) AWWA, 2023 (3030 E, 3120 B)
- @Aty (Selenium) AWWA, 2023 (3030 E, 3120 B)
- Wui3sy (Barium) AWWA, 2023 (3030 E, 3120 B)
- lwenlug (Cyanides) AWWA, 2023 (4500-CN'C,E)
- LLUﬂﬁL%‘aﬂEquﬂSWai‘uﬁgwm (Total Coliform Bacteria) AWWA, 2023 (9221 B)
- 8lala (Escherichia coli) AWWA, 2023 (9221 F)
- aunilalafondd oel3ua (Staphylococcus aureus) AWWA, 2023 (9213 B)
- wwaluiuaan (Salmonella spp.) ISO 14189 : 2013
- pARAVSLALL WasWIaud (Clostridium perfringens) ISO 19250 : 2010

4. FENMINTRTAUATAATIZIAUNTNEIWINSDN
4.1 AaunwanAluussenialaenaly

- Yhnaielulasiaulaeenled (NO,) nvafalaendnnns Chemiluminescence fe La3aailoinen
Usnaielulasiulaoenled Ingldfalelsuiniisortufimlussnoonled udgnivdsuludulium
fwlulnsiaulasenled wazndugannzunauiinfenfumendsnuuaslsnouiianunsonsiniamaing
Wutduld a1 fimueAay 600-2,400 wiluwng waz Peak 71 1,200 ulumng ass1eumanududuiy
drluiuaudiu (ppb)

- Usmaingarsueuuauenlys (CO) n51ainlaanannis Non-Dispersive Infrared Detection e
irsesileinAnUSinufnmsueunouenles Insaduuas Infrared wagiaUsinansgandunandieuiio
FuseninddurneAivsunufigaisusuneuanledaindiesieinia wavluvaeAlidusuin
fgAnsuauleusnlen avseauanNgNtuluduluaud (ppm)
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4.2 seauidedlaeinly

nsfnsairiesionsaanseduides (Sound Level Meter) [iisasannitulaitiosndn 1.20 was uas
vansuneriedsinunusadl 3.5 wes Wedestunsasieunduvendes duusliislulastniuuly
mauvasidndesiinsiaasaanniuiiu Imaﬁmumslﬁagﬂu'sa%dwfmﬁﬂLa (Weighting A) N130DUAUDY
wuuTha (Fast), Mode Leq fstustnaaanade 1 4alus Tasfinisusuifieusmanugniesianisluiedos
(Internal) waza1nAcoustic Calibrator 91ntwdAIAseeinuATIwessERUEsdfmunzaLLazfuAse
Adls dandesheumuniunanidsld avdufindssdudsuaassedalus wastuiindaassiodalus
Tasudmau 24 $2lus ilethundnalasligasmsadamansudanglidiade 24 $2lus (Leq 24 hr)
FannsAunaseiuidsaduitnisvesesdnisseninssmeaindenssiu (nterational Organization
of Standardization, 150) Fadulun1uUszn1AAUENITTUNISAINABULIR aUudl 15 (W./.2540)
Sestmunmasgudsdagily

4.3 @mmwﬁqﬁqau
msusheg eI nsmseTauUUSa (Grab Sampling) lunsdifisssumnadntiosnin 1 wasuasld
UNT0InTI9 A1 Kemmerer Water Sampler Tunsdifissfuarmdninnnin 1 wins Tngnsratainfafudign
Aananseuniesuanifissduiananenudn o gansadey

4.4 AaunwLINg
<@ Y] 1 9; Yaal [ % 1 14 . Id [ % 1 gj a a a
manuiegw1aglTIsN1sUfieg19kuLdN (Grab Sampling) UM aAUReg AT LA IgameIll
natltananis uahulnseilagazianinanuantivesinds o yadukaviuliatumiity
manuiegnwuuiazyhlinsuimaaudivendsluusazyninlinaandfiduegsls Sanududusziv
Inuauesaziunuivindsangedu q dewdissuuintaniell emsuenasnuiuidnanisdiuas
wnzaLwazUTEndand FresitumuiuiusvestSinaurazanuudursniudeluganie o ldegrdaay

4.5 Qmmwﬁﬂﬂszﬂq
naiufegnaanfenyssll madaihddeslinlvayssanm 1wt delminddserdlu
fonvieluiduvieluasenlyinun auinafenliuks vnssnidelsafivarefoni Tneldlvimvdedidyu
woanged 70% Mniulaililuauiunans vnisduiesainiionsiaseunuafiGedeu udr3ufu
fhogsiflensivinssimand uagnignn
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5. HansasIaiauazilazinaA W Indey
5.1 gaunwamaluusssinialagialy
- wan1snsraiaganwenaluussenalagialy
msmsaiagaunmendluusssnalasiily veslassnsitenas uuILTAgsug$snd dndunismsada 2 uina lud ermsiiinglasans
uaziarhanu nainseninedudl 02-03 iWeudsnau 2568 nansasainnuamemAluussenAlneUansian1s1ei 5.1-1 sUMImsaTnnaA e InTe
Tuussenmealneiiluuansdsgui 5.1-1 uagluenusauansitenansuuy 1

M13299 5.1-1 KA1 IRRun e nAtuussenAlagily

USunaufinelulasaulaeenled | USunatiglulasiaulesenlad | YSunufiwaisveuseuenles | Usuiaufingansusuuauanlad
#018n52999 FUNATI0 (NO>) : (ppb) (NO2) : (mg/m3) (CO) : (ppm) (CO) : (mg/m?)

1 92lug 24 G239 1 g2l 24 ¥\ 1 2l 8 Falug 1 92lug 8 Alug

D1ANSNNNELATETS 14.8 8.8 0.028 0.017 0.65 0.60 0.744 0.687

R 02-03 d.A. 68

INNIAIU 13.4 8.3 0.025 0.016 0.60 0.56 0.687 0.643

ANNNTEIY 170 * - 032" - 30 ? 9? 34.27 10.26 *
ANLNASTIY D pyUssmAnaEnsTINSAINdeNLINR atiufl 33 (1.6.2552) e Avumnasguminglulnsiaulasenludluusseinalagialy

2 < y s o o wn o v 5 v L 4 o
AUUTENMAAMENTTUNTEGINABULAINR AUUN10 (W.A.2538) a@ﬂﬂ?ﬂﬁ?’uﬂuWi%i’]“UUEyjiyﬁ]ﬁﬂLﬁillLLﬁ%ﬁﬂ“ti’]ﬂmﬂ”lWﬁﬂLL'Jﬂa@NLL‘VN“Z)’]G] W.A.25350989 mwummmgwu@mm‘wmmﬂlumimmﬂimwﬂu
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- a5UNaN1INTIInAMNWRINIATUUTTEINAlAEN LU
91NAN5199 5.1-1 wan15nainaunineInidluussenalaeinll ansoasulanal

o Uamainalulasiaulasanles (NO,)

_ ansiinglagans
fifngsan 1 92l awindu 14.8 dniluiuédudan (ppb)
wsallAwiniu 0.028 dadnsusegnuiaiums (mg/m’)
wavA Ay 24 Tl fiAnegsznin 8.8 dllwiuaudiu (ppb)
wIelAwiniu 0.017 dadnsusegnuiaiums (mg/m?’)

- I9RIEIU
fiAngaan 1 Fala FAwiniu 13.4 daluiudiudu (ppb)
w3allAwiniu 0.025 dadnsusegnuiaiums (mg/m?’)
wazAadY 24 Tl feviiu 8.3 daluiudiuaiu (ppb)
wIBANU 0.016 dadnSusegnuiAiuns (mg/m?)

asunansnraiaiiglulasiaulasenled (NO,) nsainszwineudl 0203 Weudwmiau 2568
wud1 Uihaiinsasedaidieglunmsiiuiasgruimun muusenianaenssunnTa wwInd euui
atufl 33 (0.A1.2552) 09 Amuauasguafglulasiaulasenledluusssinialagialufiivuali
Anadsvesinglulasaulaeentad (NO,) Tunan 1 $3lus avdedliiu 170 daluiududu (ppb)

e USuwufirgarsusunauanlys (CO)

- 91nsiinglngans
fiAngean 1 9alas DAy 0.65 danludnidn (ppm)
WA 0.744 HadnSusiegnuiAiiums (mg/m?)
wazAady 8 93lus fanviiu 0.60 dwlududru (ppm)
w3allAwiniu 0.687 dadnsusegnuianiums (mg/m?’)

- AU
HGRGNG RN Flue Feiniu 0.60 dalududn (ppm)
wseilAwiniu 0.687 dadnsusegnuianiums (mg/m?’)
wazAnads 8 Falus fawvindu 0.56 dvlududu (ppm)
wsellAwiniu 0.643 dadnsusegnuianiiuns (mg/m?’)

agunansnTIinfieansususeuenled (CO) asIafnseminedud 02-03 IHoudamay 2568
WU vinaivhnsaseiadaeglunasiininsgiuivuaasdsenanmznssunsaandeuuewd
atui 10 (./1.2538) 309 AMmuaNnsgIuAuameInIaluussenialag i lufidmualidaisves
Agansuauneusnled (CO) Tuaan 1 4lus azdedliiiu 30 ddulududru (ppm) wagluiian 8 31w
agioslarliiu 9 duludrudu (ppm)
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91A1sniinglagans ey

3U# 5.1-1 msnsiainaanmemealuusssnalaenill

5.2 szaudeslagialy
- Han13n3IRsTAUdEalaealy
N1395993nseaudedlaenily vaalATInNITineINABINEINIYIAET1¥) 578 Adun1Tnsiadn

3 USed KA TAWaIu TruNnndnaIuniienImenu kard@Idnaaauiuminig 95393058n3N9 Ui

02-03 Waudmiay 2568 Nan13n53vInseaudslaenilunansfinisned 5.2-1 5UnInsIainseauides

Tngluuanafaguin 5.2-1 waglusgnunauanisaendIsuuy 1

A15197 5.2-1 NaN15ASITRsERULAsslneiall

NANIIATIINCATLUA (19))
d011n39n Fuilnsredn  |ssdudeseds 20w,  szduidesgegn sERuBeeiiugiu
(Leq 24 hr.) (Lmax) (Lso)
I 50.7 79.4 42.5
VMU AN A9 UYINDINFY 02-03 @.A. 68 58.0 94.4 48.8
dilnasdituiinig 53.6 85.3 44.0
ANINTFIU 70.0 115.0 -
ARSI AuUTENARAENTIINTAINEBULNTIR AUl 15 (1./.2540) Foq vumnpsgiusdudsdagiialy
- ayUnan1snTainsziuidedaeialy
NA1397 5.2-1 nansnsraiasesuidedaeiiluanunsoagulsed
o szaudeaade 24 9alus (Leq24 hr.)
- Jawaiu AAVINAU 50.7 adluate
- UMURANENUNIBINIFARIY AANVINAU 58.0 TLUaLe
- @lnasiinuiainig JAnnU 53.6 LAZLUaLD
® 5LAULHEIENEN (Lmax)
- Jawau AANnAU 79.4 aduale
- uinndnuinennAey SAinAu 94.4 Wwdluale
- ddnassivnuiinig JAnU 85.3 LaBLuaLe
. szﬁULﬁaaﬁugﬁu (Loo)
- Jawau AANVNAU 42.5 eduale
UIUNANLNIUNIDINIAEIY ANNAU 48.8 LaTLUaLe
- @lnasiinuiainiy JAnnu 44.0 Wwuale
OO0

U feud-uau meudaunusi i
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asUnanmsnmainsziuidedaeily asainsenineduil 0203 ifeuduman 2568 Wi UT
yinnsnsradniidieglunasifunnsgruiimuanuusznianugnIsINTAIAEDLUIYA atudl 15
(W./1.2500) 1304 fvuanmsgrusedudedasiall lnsumsgruimualisedudesiall wde 24 dalug
(Leq 24 hr.) dAnlalAu 70.0 WBLuaL karsAULANIEaan (Lamy) dmldifiy 115.0 aduate

TaEIu

dinasdiuiune
3U# 5.2-1m3nadnszauidedaenill

5.3 Qmmwﬁﬂﬁqﬁu
- Namsmm%Lﬂsﬂzﬁqmmwﬁqﬁfaau
mimaﬁﬁmﬁwﬁ@mmwﬁéﬂﬁaﬁu Y04lATINITVDINIAE IR T80 55T ALTUNITNY
Fe81a 2 Ui ek 9adl 1 ﬂamﬁamadaumuﬁmﬂdaaﬁwﬁwaqmmiﬁﬁmﬁmaﬁ LAz9ATl 2 ARBLAY
ndsrugaUdesthiisveseiasiiinglasans asratadieTuil 04 Woudwnay 2568 nanansaaiiasie
Qmmwﬁﬁaﬁuuamﬁqmiwﬁ 5.3-1 ‘311ﬂ'ril,ﬁu&f’;asmﬂmﬂ'lwﬁﬂﬁuLLamé’fagUﬁ 5.3-1 uarluseauna
LARIAILENETITLUY 1

OSSO
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M13199 5.3-1 NANITATIAATIRAUNTNUIRIAY

NANTSATIAIATIZN
- . . a7 1 AARIILAY a7 2 ARRIILAY :
S18N1SATIZH e o . oz v Y ANUIATFIY
nausuyaUdasue | wawiugaudasuiig
¥8991A1SNNNELABENT | VBRI TTINNELAEE1S

1. Aadunse — #a (pH) - 7.1 91 25 °C 531 25 °C 5.0-9.0
2. 9ONTLAUATAY .

, me/L 6.6 5.2 laitloanin 4.0
(Dissolved Oxygen)
3. Ulod fa

. , mg/L 1.3 1.4 laiiAiunan 2.0
(Biochemical Oxygen Demand)
4. wuafisunauilnealaanesuy A

o ‘ MPN/100 mL 13 23 TaitAiunda 4,000

(Fecal Coliform Bacteria)
5. luwsa-lulnsiau _—

. 4 me/L 4.8 4.0 laitAunan 5.0
(Nitrate-Nitrogen)
6. VoL TeUVILADLTIIVUA

, me/L 22 32 -
(Total Suspended Solids)
dnunzanniegneiiiamz u dvides dngnou

AR

AUUTENIARENTIUNTAIMINGDULIIR atull 8 (W.A.2537) senmuaulunsysvdygiduaiunazsnw

AN INELINRDULIYIR W.A.2535 1589 AMMUANIATFINAMA NN TULTENNRIRY (Useiand 3)

- 83UNANIIASIATIRRAMININUIRIAY

AT 5.3-1 NAN15ATIVIATIRAUAIMINERRY aunsaagulinsil

® 09 1 ARBININYNDUNIUT

9

q

[

AUdREUNN9Y891ANSINNHLAYENS

- andunse - ag (pH) faindu 7.1 9 25 ssrwaldes

- PNTauazany (Dissolved Oxygen) UAWYINAU 6.6 Haansunoans

- {10 (Biochemical Oxygen Demand) #A1Liu 1.3 Sadnsudedns

- AT engailrealedvesu (Fecal Coliform Bacteria) IRy 13 103l Busie 100 fiaddns

- lunse-lulnsiau (Nitrate-Nitrogen) fawwiniu 4.8 ladnsusoans
- ypaudauvauasevianun (Total Suspended Solids) SiAwindu 22 fiadnsusedns

U feud-uau meudaunusi i
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o 90l 2 ﬂaaaﬁamwé’amuqﬂﬂéaaﬁﬂﬁwmmmsﬁﬁng’ﬂﬂaa'ﬁ
= arudunsa — e (pH) Sidwintu 5.3 7 25 ssrneaea
- panTauazany (Dissolved Oxygen)iAindu 5.2 dadnsusednsg
- Ulof (Biochemical Oxygen Demand) fiainiu 1.4 dadnsusedns
- uuaiiiSenguilaealadviesy (Fecal Coliform Bacteria) flAwwindu 23 Wufiduse 100 Jaddns
- lumsn-lulasiau (Nitrate-Nitrogen) SiAwindu 4.0 fadnsuredng

- YpudauvIuaseviaviun (Total Suspended Solids) fiAyindu 32 Jadnsuneans

aqﬂmamimmaﬁLﬂswﬁ@mmwﬁwﬁaﬁu udeghadleTud 04 Weudwneau 2568 nui1 namdises
fihnsnsniiesesisiateglunasi flinaspuimusmuUssmanuznssumsaanadenuisnd atufl 8
(W.A.2537) aaﬂmmﬂmﬂuWizﬁﬁuﬁmzﬁadm‘%uLLaz%'ﬂmQzumw?mnﬂﬁaml,mma W.£1.2535 303 fvun
mmgmﬂmmwﬁﬂmma'aﬁﬂﬁaﬁu (Wszamdl 3) snuresdauiuaseviovn (Total Suspended Solids) lsi
INTFIUANVIUA

a

A7 2 ﬂaaqﬁ"aLmwé’ar:hufgﬂ‘iJa'aaﬂwﬁwmmmsﬁﬁmﬁmms

U 5.3-1 nsifiufegugaunimiifiu
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5.4 g
- HAN1IATIIAATIIRRAUAINLNT
nInsatieTgiamunninis vaslasinisiienAsuLAgug$snl dudunind
fregn3i0813 2 UFna Ifunaed 1 vekmirfadudnanedsdunistiu uazqed 2 yaudesthiisuaserans

Minglaeansuising a33ndloTun 04 UL 2568 NAN1TNTIVIATIBAAUAINUINILAAIA
] =3 U 1 5 & (% ] (%
M19197 5.4-1 SUNSINUAIBENAMNATMUITINMAAIRIFUN 5.4-1 uazluTenURALEAIIBNEISUUY 1

M13197 5.4-1 NANITATITATIBNAUN NN

NANIIATIEN
F18N1TIATIEN wig | qai 1 vawniiia 90l 2 Qﬂﬂéﬂ&lﬁ'}ﬁﬂ ANNIATFIY
fudravatisiunstu |vesenmsiinglasansuilyal

1. Aadunse — a3 (pH) - 7.9 25°C 8.2 25°C 5.0-9.0
2. Ulof .
(Biochemical Oxygen Dernand) me/L 1>8 40 aifu 20
3. ypsudauauanevisnun o

mg/L 25 19 TaitAn 30

(Total Suspended Solids)
4. alws (Sulfide) me/L 0.64 0.37 laiAu 1.0
5. Ypaudsarangvianun

(Total Dissolved Solids) ML 50> e el 500
6. vpaudsausa (Settleable Solids) | ml/L 0.1 <0.1 TaiiAu 0.5
7. wfuuaglusiu (Oil and Grease) meg/L 2 <1 TaiiAiu 20
8. MALdU (Total Kjeldahl Nitrogen) | mg/L 34.44 0.98 laliAiu 35
dnunizanmiagsiiinei u dvides dngnou -
AIRsIL 0 AaUsEnANSENTImINeInSs T Ruar Asandan 1309 MvunnesgumUANMIIEUIthine MUY

WaTURVIARIILN 7 neeRnew 2548 Usnielusvfianiyunuiauil 122 aeuil 125 1 Jui 29 Sunau 2548 (Usunn @)

[
a

- @3UNANIINTIIATIZIAUAINUITNG

v [
6 o

ﬂ. a ‘;’ Yo A
INN1919N 5.4-1 mamﬁmamLmﬂz‘vmmm‘wmmmmmaqﬂlmmu

q

o 90l 1 UaWninisdumetedumstu
~ anuunsa - fne (pH) SAwiniu 7.9 9 25 ssrwaida
- Ulof (Biochemical Oxygen Demand) HAwiniu 15.8 Taansunedns
- vpudwruseioan (Total Suspended Solids) iAW 25 daansunedns
- Falvla (Sulfide) HAwiniu 0.64 faansunedns
_ ypwdsazanevimiun (Total Dissolved Solids) fiAwiniu 305 fiadn3usedns
- 98udaudn (Settleable Solids) fAwiniu 0.1 Nadansroans
- thifuwaglusu (Oil and Grease) fidwiniu 2 fadnSusioans
- Ay (Total Kjeldahl Nitrogen) finuviniu 34.44 faansuseans

OSSO
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o q0il 2 f«gmla'aanf'l?Jaqmﬂﬁﬁﬁn;ﬁﬂﬂmstwiﬂmj
- aufunse — e (pH) Sewiifu 8.2 7 25 ssmwaldea
- {led (Biochemical Oxygen Demand) HAyinAU 4.0 Taansunoans
_ geudwviuasesiaun (Total Suspended Solids) fiAvinAu 19 ladaniunadng
- galns (Sulfide) dawninu 0.37 Jadnsusedns
- ypadsazaneiaviua (Total Dissolved Solids) fiAwiiiu 119 fadnsusedns
- Y9I (Settleable Solids) dAtipanin 0.1 faddnsnoans
- dhifunaglariu (Oil and Grease) fidtosndt 1 fadnSudeans

- Tuedu (Total Kjeldahl Nitrogen) flAvinfiu 0.98 fadnsusedns

aqUkamMITITiaTzinan i WuiedadeTull 04 ileudsman 2568 wuimnmiwesiivi
MImTRANEiAeglNa IS U UARNIUSENANSENTIMINeNNSEI T RUAE AL IAGEN 1589 v
mmgmmuaaJmiizmEJﬁwﬁ‘?TqmﬂmmsmwszmmLLazmqsummaﬁuﬁ 7 weARney 2548 Usemelus1uian
YUnwLALT 122 Aot 125 9 Fuil 29 Sumau 2548 (Usznm )

a’:"‘, M L L

audeeisvesmsiinglagasuvidlv

3% 1 P
5.4-1 N1ILNUAIBYWNAUATINUTYIN

an =
(il
=D.L.o

OSSO
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5.5 AanawdiUseun
- NAN1SAS2ATITIIAUAINULIUTZUN

bl
11395393 TIERAUANIUTEUT Ya4lATINTTTNeINIAEIUE 18 351T Andiunisiiy
A19819078E19 1 uShialdun e1Asninglagans asiadalleoTun 04 Weudmiay 2568 NAN1IATI
JATRUNNUsEULEAIAIN19199 5.5-1 JUMsufegeRun U sEUEnIRagUR 5.5-1uasly

THNUNALAAIAILDNEITIUY 1

M13199 5.5-1 HANIATIVIATIRVRNMUIYTE

F18N1TNATIENH Vel Nan:if ey Awasgu
1A SNNNELAYENS =
funNBAIN
1. Anuu (Turbidity) NTU <0.01 laiAu 5
2. anadunsm - Ang (pH) - 8.0 7 25 °C lalifin 6.5-8.5
3. @U57ng) (Apparent Color) Pt-Co 0.28 15
4. ndu (Odor) - Liduiiunsafen Liduiiuns e
fruadivialy
5. ‘U@ﬂLL‘ﬁ\iazmsJﬁyjﬁwm (Total Dissolved Solids) me/L 199 TaitAiu 1,000
6. wian (Iron) me/L ND lalfiu 0.3
7. wian1ila (Manganese) me/L ND sl 0.1
8. IuAs (Copper) me/L ND ? Talfin 2.0
9. dangd (Zino) me/L ND lalfiu 3.0
10, s v (Total Hardness as CacOy) meg/L 140 TaitAu 300
11. Fawn (Sulfate) meg/L 0.02 TaitAu 250
12. Aaslsn (Chloride) me/L 16 laiAiu 250
gruadl (anzwniin)
13. Wgeelss (Fluoride) mg/L 0.02 laiifiu 1.5
14. lumsm (Nitrate as NO) meg/L 3.8 TaitAiu 50
15. Usan (Mercury) pe/L ND TaivAu 1
16. mzfa (Lead) pe/L ND TaivAu 10
17. @391y (Arsenic) pe/L ND TaivAu 10
18. Tasiflensu (Total Chromium) ug/L ND laliAiu 50
19. wAadlea (Cadmium) ug/L ND Ay 3
20. aAisw (Selenium) pe/L ND TaitAiu 10
21. wuisen (Barium) ue/L 247.600 TaitAu 700
22. lwenlug (Cyanides) pg/L <4.000 it 70
wnews 0 Admisussndinugling 7 ece.ol/oene (308 U%uU‘;ammgm@mmwﬁmizﬂwmmsﬂizma'”sugﬁmﬂ AALUEINTDS

agepnseusielan (WHO) atunl 4 a.d. 2011 apewInd 1 U a.d. 2017
2 FipseiilaeviesUJuans uTE gudinenmansiunilng driin
3 ND (Not Detected) Ime Detection Limit vasHan1snageuiinadl

Iron <0.006 mg/L Manganese <0.001 mg/L Copper <0.002 pg/L Zinc <0.001 mg/L
Mercury <0.1000 pg/L Lead <4.000 pg/L Arsenic <1.000 pg/L Total Chromium <1.000 pg/L
Cadmium <1.000 peg/L Selenium <1.000 pg/L

OO0
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enuUMINTIIInguANEIIATeN
134NN AL TN NRGI¥Y 5511

SOO
M13197 5.5-1 (5i9) NANIINTIIATIRAUNNUIUTEU
- . , WNAN15ILATIEH , Y
F18MTIATIZN Vet e ANINTFIU
1A SNNNELAYENS
23. wuplisenguladnesuvianug , .
- Tainy Tainy

(Total Coliform Bacteria)
24. dala (Escherichia coli) - ey Tainu
25. aunnilalafenda salsua

» - lainy Tainy
(Staphylococcus aureus)
26. ualuiuaan , .
» - Tainy Tainy
(Salmonella spp.)
27. paRaVsHRe lnosnIaLaud , .
- , » - Tainy Tainy
(Clostridium perfringens)
ANYUZANNADE1TINAGDU Ta 1id hifinznou
newme ﬁwé'“amiﬂszmﬁuugﬁmﬂ 7l oxel.ol/odnd 304 U%UUEQNWGligﬂUQmﬂWWﬁlﬂﬂizﬂT‘UaﬂmiUizﬂﬂﬁ%uqﬁﬂ’]ﬂ AUALULUITDY
asAnsausTelan (WHO) aliufl 4 a.a. 2011 arprwand 1 T a.e. 2017
2 AeseilagviesuURnns uEn quéinemansiunilng 91in
¥ ND (Not Detected) lne Detection Limit Uaanan1snaaeusissil
Iron <0.006 mg/L Manganese <0.001 meg/L Copper <0.002 pg/L Zinc <0.001 mg/L
Mercury <0.1000 pe/L Lead <4.000 pg/L Arsenic <1.000 peg/L Total Chromium <1.000 pg/L

Cadmium <1.000 pg/L Selenium <1.000 pg/L
- a?ﬂNamsmw%miﬂzﬁqmmwﬁqﬂszm
N5 5.5-1 nan1snsndiereiganimiissn wud feneglunasinesgiuiiun
mmJssmﬂﬁn%’amiﬂizmqu:ﬁmﬂ 7l ace.olo/lodne 1389 U%UU§QMG]§§WU@mﬂﬁwﬂjﬂﬂizﬂwmmiﬂigﬂﬂ
dugiiane muduuzthwesesdmssunsielan (WHO) aliufi 4 a.a. 2011 mesuandl 17 aa. 2017

o1msiinglagans
U7 5.5-1 maiusegaun szl

OSSO
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ANALYSIS REPORT

iwuiilusieauwa RE6808656
UseLnndaegng aunwemaluussemelaeiiily
Halasanns TSI SvnINMAEINUINYIRE T 1) T571)
findlasenis svaame Sunenwuiu Ymingsugssiil
aardinsaade :  evnsiinglenans Fuiiiudegne 02-03 &y 2568
RIINITH 47P 0515572 E, 1009565 N Fuimasay 02-03 A 2568
Anusiaeeg TOPS-LAB Consultants CO., LTD. Fuiieauma 04 AaynAu 2568

ac ot I's
A5n19059979/3L1AT13N

$UYBHATBIEIENTI3ATIH (Analyzer Model uaz Serial No.)
juvasaunIalaauiiisy (Calibrator Model wag Serial No.)

i:u/iﬁa%aﬂqﬂﬂizﬁ Gas Cylinder M lunsaauiieu (Calibration Gas Cylinder 1.D.)
amnadududivinnnsaaudieu (Concentration <ppm>)

TunuaegnsaauLiiey (Expire Date)

NOx Chemiluminescence Analyzer
200A waw 615

B22019 waz APPVD

EB0125123

54.81

November 06, 2027

S Ysuufrglulasaulaeanled (NOy)
ppb mg/m’
11.00-12.00 u. 5.6 ] 0.011
12.00-13.00 u. 52 _ 0010
13.00-14.00 u. 6.3 B 0.012
14.00-15.00 u. 8.4 0.016
15.00-16.00 u. 8.9 0.017
16.00-17.00 1. 10.1 0.019
17.00-18.00 U, 10.7 0.020
18.00-19.00 u. 12.4 0.023
19.00-20.00 4. 133 0.025
20.00-21.00 . 14.8 0.028
_______________________ ~21.00-22.00 . - 13.7 0.026
22.00-23.00 U. 11.7 0.022
23.00-00.00 U. 9.8 0.018
00.00-01.00 u. 89 0.017
01.00-02.00 u. 78 i 0.015
02.00-03.00 u. 6.8 - 0.013 =
,,,,,,,, 03.00-04.00 u. 60 0.011
04.00-05.00 u. 4.9 0.009
05.00-06.00 u. 6.2 0.012
06.00-07.00 u. 18 0.015
07.00-08.00 4. 8.5 0016 |
_________________ 08.00-09.00 1. ) 9.2 0.017 5
09.00-10.00 u. 7.9 0.015
10.00-11.00 u. 6.7 0.013
Agega 1 4alug 14.8 0.028
ALafe 24 ¥2lu9 8.8 0.017
AnIgau 1 Ul 170 0.32

ATNIATTIY puUsEmARnEnssUANSAIndouwITTH atiufl 33 (wm.2552) Fes dmuamaspiumielulaseulneenludluusssmalaeily
YagUuiin wiganalg lvgain Vorns7980U/AUAY WIEUETI AN
YoudundnsrniauasiiaTsinetng TOPS-LAB Consultants CO, LTD.  wastwadwi 02-159-0121

%aé""nﬂﬁzﬁ WA 30T wuiinafoudiesed :  2-326-9-0018
A >
Cw)m\@\?ﬁ)[ ................. S WODER AT 1§ e ﬁ/ ..............................
(Kunlapat Chuichoti) (Metawee Khumkham)
Technical Team Laboratory Supervisor
NElATETSUTa LAz eEe Tl T eitas Dunanade umuiheg o ldFuwiniy 1/2

udndelufusemdensnurauniissusaiu nglildsueygnethadumednualnwnnmeuien



YolAsanIs
AnalAsenNIg
danlinsiadina
ALAUIANG
v as v
AIEPREERE

Consultants COLLID

o o =3 ar 4 o @
U3um MoUd-tau raudaunun 911

TOPS-LAB Consultants CO., LTD.
189 wgjit 3 shuavieshiam guneunatmes Smdauumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax : (662) 159-0122

TasansvienmeenuumnIRaseg i

ANALYSIS REPORT

svauee gunewuiy Jwingiegisnd
21PN lagans
47pP 0515572 E, 1009565 N

TOPS-LAB Consultants CO., LTD.

ABnnsinia/Ansisi
JUYB4LATDNNTI19TIATIEN (Analyzer Model uaz Serial No.)

i:uﬂaﬂqﬂnizﬁﬁamﬁﬂu (Calibrator Model wag Serial No.)

i lusnesuepa

Usenvaiegng

& o & o '
Juiiuflagng
Juivagou
Funsreauua

i;u/iﬁ'ﬁ‘umqﬂnitﬁ Gas Cylinder #l¥lun1saauiiieu (Calibration Gas Cylinder I.D.)

v w oo P 5
AU NTURNINTABUWEU (Concentration <ppm>)

Fumuaegnsaauiiey (Expire Date)

RE6808656

AanemAluusIENNIAlaeTaly

02-03 WAL 2568
02-03 #anau 2568
04 FmAu 2568
NDIR/CO Analyzer

48C wag 337

B22019 wag APPVD

EB0125123
4,469

November 06, 2027

IR

Vuafrgarsusuvauanles (CO)

ppm mg/m3
11.00-12.00 4. 0.51 0.584 —
12.00-13.00 . 0.52 i
13.00-14.00 U. 0.54 (O ]
_____..._.... 14.00-15.00 U. 0.53 0.607
15.00-16.00 . 0.59 0.676
16.00-17.00 U. e ] B 0.699
17.00-18.00 . 0.62 _____ 0.710
_____________ 18.00-19.00 . 0.65 0.744
19.00-20.00 . 0.61 0.699
__________ - 20.00-21.00 4. 057 0.653
21.00-22.00 u. 0.59 0.676
22.00-23.00 4. 0.56 0.641
23.00-00.00 U. 0.50 0.618
00.00-01.00 U 0.53 o607 |
,,,,,,,,,,,,,,,,,,, 01.00-02.00 . — 0.51 0.584
02.00-03.00 u. 0.47 0.538
03.00.04.00 4. 0.45 0515
04.00-05.00 . 0.48 0.550
05.00-06.00 .~ 0.43 0.492
06.00-07.00 4 041 0.470
B 00000, ol e 043 0.492
08.00-00.00u. | 0.45 0.515
09.00-10.00 . 047 [ e ———
10.00-11.00 . 0.50 0.573
A1geEn 1 T2lug 0.65 0.744
Anaae 8 Y¥2lug 0.60 0.687
Ansgy 1 Yalae 30 34.2
AIATgIURAE 8 YILlae 9 10.26

ANATIIU

=2

v o
BDAUUNN
u

a

2

ke a4
BRI

c2b. cRL. &b,

MUUTENPAMENIIUNNSAwIRdDIa® atufl 10 (w.a.2538) sanmumulunsssUeyedR
W.A.2535 (399 AmunmasgiununweInAtuusssnelagialy

BUTUNY 59 inuas R iAIpENg

wegnaly logain

(Kunlapat f:u:chou)
Technical Team

TOPS-LAB Consultants CO., LTD.
wmﬁ%quaeﬁ’mﬁ

Yafn529s0U/AUAN

Luaﬁwiﬁ'wv‘i
Lawmﬁ/ B miﬁm . 2-326-9-0018

(Metawee Khumkham)
Laboratory Supervisor

amﬁuLLauiﬂMﬂmmwaQLmaammqmm

WNENE"T Aun

02-159-0121

naATIER IS UTo tanIzdnateliin Tl eiLaz dunaneaaumuiiean i uwindy
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LU UTIB9UNE

TATINISMIINIAE LU IR I T80 3511
suaiuay dnawuiiu Jamingsnegond

47P 0517973 E, 1009622 N
TOPS-LAB Consultants CO,, LTD.

Jursasasiiansna3ias1zyl (Analyzer Model uaz Serial No.)
JuvasgUnsalaeuliieu (Calibrator Model uag Serial No.)

‘éu/iﬁmmqﬂnmi Gas Cylinder ¥ lunsseudieu (Calibration Gas Cylinder I.D.)
amudududivhnissauiiisu (Concentration <ppm>)

Tununagnsaauiey (Expire Date)

UsLANA29819

o - o 1
Juinuaees
Tuinagdau
FUNTIBUNE

RE6808656
Aunmomaluussmalagyily

02-03 &AL 2568

02-03 FwAY 2568

04 A 2568

NOx Chemiluminescence Analyzer
200AU ugz 60

B22019 waz APPVD

EBO125123

54.81

November 06, 2027

Pt Ysuufnelulasaulasanlad (NO,)

ppb mg/m3
14.00-15.00 1. 9.4 0.018
| 1500-16.00 u. 99 0.019
16.00-17.00 . 103 0.019
17.00-18.00 wu. 116 B 0.022
................. 18:00-19.00 1. 121 0.023
__________________________ 19.00-20.00 u. 13.4 _0.025
20.00-21.00 U 126 0.024
21.00-22.00 . 111 0.021
52.00-23.00 1. LT 0.022
,,,,,,,,,,,,,, 23.00-00.00 U, 8.1 0.015
00.00-01.00 1. 75 0.014
01.00-02.00 U 70 ~0.013
02.:00-03.00 U 61 0.011
03.00-04.00 U 5.4 0.010
04.00-05.00 U 49 0.009
,,,,,,, 05.00-06.00 U, 5.8 0.011
06.00-07.00 . 5.1 0.010
07.00-08.00 U, 6.4 0.012
08.00-09.00 wu. 7.3 0.014
09.00-10.00 u. 6.2 0.012
10.00-11.00 U, 5T 0.010
__________ 11.00-12.00 4. 6.7 0.013
12.00-13.00 . pAL) 0.014
13.00-14.00 u. 8.3 0.016
A1gega 1 93lue 13.4 0.025
ARAY 24 Y2139 8.3 0.016
AR 1 dlal 170 0.32

AN
adtiudin
Foursmiamniauasiienzidaesne
TofAamei

(Kunlapat Chuichoti)
Technical Team

( Allwﬁaimkr

wedanaly lvean

TOPS-LAB Consultants CO., LTD.

WsEIsvgn sousnu

AUUTENMARMENTIUNTAIAGOLUWIR atufl 33 (w.r.2552) 1583 Avusuasguinfindlulpsiaulneenludluusssmealaell

Tayn3IEDU/AIUAN WNAUNETT AN
waslnsdwy 02-159-0121
wuiinsiloudiessd : 1-326-2-0018

(Metawee Khumkham)

Laboratory Supervisor

nadATIsUTetanIEfag T lsvn Tin s ikaz il unavnga usuR e RS U
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ANALYSIS REPORT

@uiiluneanuna :  RE6808656

Uszmeiaeing : auamemedluussemalaeiily
alasanis : 1ARMSviNeINAEUUUNFE 190 3571
fadlasents ¢ shuaaes Sunewuiiu Jamiegsiugisai
andasiaia  : TefaEu Yuifiudnedne ;0203 BsvnAn 2568
AWVUIRAR  © 47P 0517973 E, 1009622 N Tuinegau : 02-03 damen 2568
fiiuda981e @ TOPS-LAB Consultants CO., LTD. Juiiseuna : femeu 2568
FBmnTdiaAnsei : NDIR/CO Analyzer
3UYB3LATEHNTIATATIZN (Analyzer Model uag Serial No.) : 300E Wag 1735
3uvadgUnsalaauliivu (Calibrator Model wag Serial No.) 1 B22019 wag APPVD
i:u/iﬁ'mmqﬂnmi Gas Cylinder #l¥lun1saausiigu (Calibration Gas Cylinder 1.D.) : EB0125123
aNududunviansaauiisu (Concentration <ppm>) : 4,469
TunaAaI8N15aaUWIBY (Expire Date) : November 06, 2027
Uinafgaisusuwauanled (CO)
180 z
ppm mg/m
~ 14.00-15.00 U, 0.54 0.618
~15.00-16.00 1. 0.51 0.584
~16.00-17.00 U, _ 0.54 0.618
~17.00-18.00 1. 0.57 0.653
18:00-19.00 1. 0.59 0.676
19.00-20.00 u. 0.60 U0/ ...
. 20.00-21.00 u. 0.55 0.630
21.00-22.00 1. 057 0.653
22.00-23.00 U. 0.54 _ 0.618
23.00-00.00 u. 0.53 0.607
00.00-01.00 . 0.49 0.561
01.00-02.00 . 0.52 0.596
02.00-03.00 u. 0.47 0.538
03.00-04.00 4. 046 0.527
04.00-05.00 . 0.43 0.492
05.00-06.00 U, 0.42 ] 0.481
06.00-07.00 1. 0.44 0.504
07.00-08.00 U, 0.41 _ 0.470
108.00-09.00 u. 0.43 0.492 i
09.00-10.00 4, 0.45 0.515
10.00-11.00 u. 047 0.538
11.00-12.00 4, | 0.49 0.561 =
12.00-13.00 4. 0.52 0.596
13.00-14.00 u. 0.55 0.630
A1gegn 1 Falus 0.60 0.687
Aiade 8 Falus 0.56 0.643
AmnAsgiu 1 9alus 30 34.2
Anasgruiade 8 dalus 9 10.26
AR ¢ USENIARRIENTIINSAMIARaNL R atuil 10 (w.ﬂ.2538)Iaanmumm’luws:swﬁzyzﬁﬁeiqLa%uLLas%’ﬂmqmmwﬁamﬁauLwiwﬁ
W.A.2535 1304 AvuaesguaunweImAluussemalpesily
Fod{tiudin : weAnaly lvgan Jeffmirvsou/mvan : weEs1d fud
Toudundniininuasiinneidietne :  TOPS-LAB Consultants CO, LTD.  tuasInsdnsi : 02-159-0121
Yoz I wERTu ) Teue mvﬁ*ﬁtﬁ Lﬁi@‘) : 1-326-3-0018
......... Ul § opctan | o RO
(Kunlapat Chuichoti) o g (Metawee Khumkharn)
Technical Team Laboratory Supervisor
eSS namEfet e ldmsnnsiuaslunanaaounushagneileiuminy 2/3
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TODS-LAD
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ANALYSIS REPORT

wuilusieauna : RE6808656
Usznadege szaudedlagiialy
Falasans TAsIMsviTenNAEuURg 1Y) T57H
fnslasenns fuaiany Snowuiy fmingaugssill
ol o YRRY v o o ' a
andasnada :  Javhawu Tuiiudnaeng 02-03 AsvnAu 2568
U IINTH) 47P 0517980 E, 1009589 N Tuiinageu 02-03 &wnau 2568
ginusitagng TOPS-LAB Consultants CO., LTD. TunT8URa 04 Favnaw 2568

Sound Level Meter

TYPE 6226 Uge 76

QC-10 wag QIK100282

114.0 dB (A)

113.9 dB (A) wag 114.0 dB (A)
January 27, 2025
EEL.BP.102/0168

BnrsasrainAasnzi

s"uwmqﬂni:ﬁmaa"ﬁ'ﬂ (SLM Model wag Serial No.)

juvasguniniaauliiey (Calibrator Model uaz Serial No.)

syauLieededslunsaauriisu (Calibration Ref dB (A))

Aflenlganedasindes Sound Level Meter (SLM Reading dB (A) wag SLM Adjust dB (A))
Fuflnsra5uses (Certified Date)

uiienansn1saauiiu (Cal Sheet No.)

Nan15a5233n (aTwa(e))
an
Leq 1 hr. Lmax L90
—14.00-15.00 U. 55.2 76.1 52.5
______ 15.00-16.00 . 53.4 66.8 50.2
,,,,, 16.00-17.00 . 52.5 736 48.9
17.00-18.00 . 51.8 66.1 a7.7
18.00-19.00 u. 48.7 A 457
19.00-20.00 1. 476 67.6 ] ag.4
— 20.00-21.00 1. 45.4 724 43.1
21.00-22.00 u. 45.6 62.4 42.6
22.00-23.00 W. 44.7 60.5 41.8
23.00-00.00 u. 444 59.7 41.0
00.00-01.00 U 15.5 66.6 475
01.00-02.00 u. 45.2 65.4 _ 42.6
- 02.00-03.00 . 44.6 61.2 s
03.00-04.00 U. 5.4 67.1 : 433
04.00-05.00 4. 16.9 73.2 435
05.00-06.00 . 475 753 448
06.00-07.00 . 18.2 65.4 45.1
07.00-08.00 u. 48.8 65.1 45.6
08.00-09.00 u. 49.7 71.0 B 459
09.00-10.00 . 50.0 68.6 472
10.00-11.00 . 52.5 79.4 183 B
11.00-12.00 u. 53.2 790 96
12.00-13.00 1. 54.8 74.2 511
13.00-14.00 u. 56.3 133 52.2
ssauABREY 24 Y. 50.7 - 42.5
e EARAGE) - 79.4 .
AUINTFIY 70.0 115.0 -

' . v ' | - ° v o
AnmsEIL - aUsEARAIENSIINSAMAdeLWaA atuil 15 (.A.2540) o Amunuasgussdudedesily

oA oy zs o oA v a v o
vadduil : wwanals lvgann YofnsIvsau/AuAN UNATINET AND
I o1 .
Touseninrninuariianzvidietng TOPS-LAB Consultants CO., LTD.  Luailnsdnv 02-159-0121
o wa aw YA o P va ¢
"UEIQ'JLﬂi']u‘VI UNENITIVEN iE]EJiC"]}l Lﬁ'UVWl“’L‘UEJuN'JL F1EW : 3-326-9-0018
......... C.‘..lj..'w.... .ﬂ.} L\L a‘.‘.{- S I ‘E:/_.:}_ :_.J 1/
. . . L ¥ s cE
(Kunlapat Chuichoti) VW (Metawee Khumkham)
Technical Team Laboratory Supervisor
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ANALYSIS REPORT

IAsINMsvinenAB LU IRE 518 $571)
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Leq 1 hl' Lmax L90

12.00-13.00 u. e Lol 50.0 =
I 13.00-14.00 u. 22.2 731 48.9
I 14.00-15.00u. i I | T 18.6 47.8
,,,,,,,,,,,,,,,,,,, ~15.00-1 . 50.6 85.9 485
~16.00-17.00 u. 535 82.2 48.9
17.00-18.00 . 553 69.6 52.2
____________ 18.00-19.00 u. o4.2 811 01.3
19.00-20.00 u 54.1 774 516
~20.00-21.00 U 536 76.2 50.4
21.00-22.00 U. 54.7 65.3 50.9
22.00-23.00 . 549 79.9 50.5
23.00-00.00 . _ 535 65.1 50.0
00.00-01.00u. 720 R i 76.6 48.8
,,,,,,,,,,,,,,,, 01.00-02.00 u. 50.9 94.0 513
02.00-03.00 wu. 53.3 94 .4 50.2
03.00-04.00 .. 563 82.5 52.5
04.00-05.00u. | 599 79.9 54.4
05.00-06.00 . 62.0 804 57.8
06.0007.00u. = 632 881 58.9
07.00-08.00 u. 63.3 81.5 60.0
08.00-09.00 u. 61.5 91.4 57.4
09.00-10.00 4. 629 92.0 57.8
10.00-11.00 u. 5:7?2 """ 78.4 54.5
11.00-12.00 u. 58.4 79.4 553
seauldeaade 24 i, 58.0 - 48.8

szAuIHEegeEn - 94.4 -
ANINTFIU 70.0 115.0 -

ANLATEIU : MAUTEMAAMENTIUNTAWINADNWIYR aTU 15 (W.A.2540) 583 Avuamnasgiuszdudeslaeily

v o =
BRUUNN
v

a v W

/4

afAATIE

(Kunlapat Chuichoti)

3
PauEndnsninuasdinTevialeens
r
%

(. Um]ayrﬁ |

7

Technical Team

wgAnaly lwean
TOPS-LAB Consultants CO., LTD.
WNEITUYa 30831

o

YaAI2I9FBU/ATUAY WNATIUET AN
WwasinsAnd 02-159-0121

= = [
waivedeudiasnsd :  2-326-3-0018

(Metawee Khumkham)

Laboratory Supervisor

nadATIEtsUs ANz Mot lavinsinsiazsdunanaaaunusadnsfilasumintu

udnnglufusemiensnurauiitesundiy Tnolildusugmesiaduaednualdnusnnmeuium

1/1



TODS-LADB

Consultants CULLID

o
Yalaseanig

v
-

NN9lATINIS
#a1ilns229a
ALAUIANG
v 2 o 1
dinudadng
3319952990/ A5z

fuanILee

a as a as 4 o o
U5un Neud-uau asudaunuit 4110

TOPS-LAB Consultants CO., LTD.

189 myffl 3 fuauainian Sunaunetimes Sminuumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

lasansvineimAeuuUNRg g TanTl

gunenuiu fwminginugiont

difnaadiinuiing
47P 0517032 E, 1011337 N
TOPS-LAB Consultants CO., LTD.
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Anfisnulfanesasiades Sound Level Meter (SLM Reading dB (A) Uag SLM Adjust dB (A))
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Lmax L90
13.00-14.00 u. 85.1 533
14.00-15.00 1. (2.4 52.2
15.00-16.00 u. 853 50.6
16.00-17.00 1. 841 48.8
17.00-18.00 U. 835 474
18.00-19.00 U. 84.9 459
19.00-20.00 u. 2.5 453
20.00-21.00 u. 70.3 4a.4
21.00-22.00 U, 748 25
22.00-23.00 u. 74.1 436
___________________ 23.00-00.00 . 65.5 438
00.00-01.00 . 68.9 45.1
01.00-02.00 1. 65.1 aa 4
02.00-03.00 u. 61.9 459
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 03.00-04.00 u. . 80.0 183
.................... 04.00-05.00 u. 718 488 |
05.00-06.00 1. 753 512
06.00-07.00 u. 77.1 52.4
07.00-08.00 . 82.3 525
T 536
I _19.6 51.9
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81.4 523
71.0 515
seaulduaaiie 24 vu. - 44.0
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FBnufetig : Grab Sampling Sudoulinenuna : 11 &wnAu 2568
Hiudaeng : TOPSLAB Consultants CO, LTD. 138 iuf1a819 : 09.00 U.
wwrnziey ;-
TIBN1VAFIU wiag Bnagau ¥ nanagey | Annnsgu®
1. puunse - fa (pH) 2 AWWA, 2023 (4500-H",B) | 7.1 7l 25°C 5.0-9.0
2. panflauazane (Dissolved Oxygen) | mg/L AWWA, 2023 (4500-0,C) 6.6 40 |
3. Jlefl (Biochemical Oxygen Demand) mg/L AWWA, 2023 (4500-0,C and 5210 B) 1.3 <20
4. wupdienguitrealadnosy
) MPN/100 mL AWWA, 2023 (9221 B) 13 <4,000

(Fecal Coliform Bacteria) B
5. lumse-lulasiau (Nitrate-Nitrogen) mg/L AWWA, 2023 (4500-NOs’, E) 4.8 <5.0
6. YDA IUBDEIMLA
(Total Suspended Solids) ~
dnvaranmdagsiinadey qju Avdes Inznau

mg/L AWWA, 2023 (2540 D) 22 -

nngme % e 5151miwmaauﬁaq‘lwaw’mmi%"usaammmminﬁmﬂﬁﬁ'ﬁmiwmaaumummgw (SO/IEC 17025 : 2017
U standard Methods for the examination of water and wastewater 24" ed Washington, DC : APHA, 2023
2 pyssmArnenssunsAsadeuwiend alufl 8 (we. 2537) aanm’lumm‘luwwswﬁ’sy:ﬁﬁdqLa‘%ml,az%'ﬂmﬂmmwém’mé’amwiwwﬁ
WA, 2535 (309 ﬁﬂwuﬂmmgwuﬂzumwﬁ'flul,méqﬁﬁﬂ'n?m (Wssinndl 3)
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d_ we ¢ 2 = = ya ¢

vafAATen D WNAENWT Weum wyivzideudinged © 2-326-3-0006

(Manipa Butsee) (Metawee Khumkham)

Technical Team e o Laboratory Supervisor

a o @ i awvoe a « & v dve Y
madTegiiusesawemonildviinsinnsivaslunanaasumuiediladuminu 1/1
wudneelususewFonenunauaiissusdiu Inglildsueygmetnadumednuwaldnwsanmeden

Lanasiaudl TLC-F-7.8-01 uiluadail ¢ Suiiussnald 4 unmau 2565



\\\\\

AU
a e o a 4 o o \\\‘ NS /4
YT Neud-uau raudanauyl 310n RN
M %

)
Y1y

TOPS-LAB Consultants CO., LTD. m LABORATORY ACCREDITATION
TODS-LA 189 wyjfl 3 Fuavisinann Sunsunetves Smiauunys 11110 7—///-\//"__;:\\“\\3 X ’
COSNEEIE LOGE S 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110 “entya W
Tel : (662) 159-0121 Fax : (662) 159-0122 TESTING
No.0219
ANALYSIS REPORT
iviluseuna :  RE6808656
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finslasenis : fhuafane Swnewuitu Sminanug sl
Hagnén : U3em Bulundu reudausud $1in
fioguaztoyafnsovasgndn :  30/280 waBanuaedIU 47 uen 7 @uin 2/7) wwievsanios WAndnd numwavuAS 10900
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35udlete . Grab Sampling FudouliiTeauna : 11 &wnew 2568
diiudnadig . TOPS-LAB Consultants CO., LTD.  1aafiusiaging : 09.30 U,
awnzideu § @
SIUNTTNATDU i Fovasou ¥ uamMasey | Aunasg?
1. mudunsa - a3 (pH) AWWA, 2023 (4500-H*, B) 5.3 25°C 5090
2. sandiauazane (Dissolved Oxygen) meg/L AWWA, 2023 (4500-C, C) 52 40
3. {ilaf Biochemical Oxygen Demand) me/L AWWA, 2023 (4500-0, C and 5210 B) 1.4 <20
4. wuefiFenguilrealadvlesy
o . MPN/100 mL AWWA, 2023 (9221 B) 23 <4,000
(Fecal Coliform Bacteria) R R I S
5. luimsm-lulmsiau (Nitrate-Nitrogen) mg/L AWWA, 2023 (4500-NOs, E) 4.0 <50
6. TosudurIuansiun
o me/L AWWA, 2023 (2540 D) 32 -
(Total Suspended Solids)
dnunzanwitegniinageu qju Andes Tnznou
mneme : x Vel semsvaseulegluveuinemsiusesnnuanansaie fURmMvaaaunuNIngIL ISO/IEC 17025 : 2017

Y Standard Methods for the examination of water and wastewater 24" ed Washington, DC : APHA, 2023
2 gulsemARnEnTTUNMSAwIndaueYA atuil 8 (wa. 2537) ssnmuenulunse ity fdaaS ez nwinunmAwIndouwrai
Al 5 ¥ LYo o
WA, 2535 1509 Avuanasguaun it luwasifu (Ussnnd 3)
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ANALYSIS REPORT
wuiluseauna RE6808656
isA79E19 W012/08/68
Ussiniieeng thuseth
Palasems TnssnsvinenAguuAg s st
finelasenis Fuaaumy Sunewuiiy Jmingstegiani
dognén U3t Bulundy reutausui $1n
fiaguazdoyafndavasgnin 30/280 goranediIu 47 uen 7 Buiun 2/7) wriwjsdenies Luavand njummLmuAS 10900
donlinsaain dldusnaemsiinglasans Fuidautiifudtetng 04 AvnAx 2568
ANUUUIANRA 47P 0515706 E, 1009728 N Sudouliisusledmagau 05 &wnAY 2568
FBiiudnedne : Grab Sampling Fuioulifivihnismagau 05-13 &anAw 2568
fiiusitagng . TOPS-LAB Consultants CO,, LTD.  Juifieutitsnesuna 13 AwnAw 2568
wanzidey :o- naniufIaee 11.00 W.
FIWNINATDU e Jinaseu © | namaveaay | dwnesgu ?
FUMBNIN
1. AU (Turbidity) NTU ~ AWWA, 2023 (2130 B) 0.28 Laiifiu 5
2. anudunsa — @na (pH) . AWWA, 2023 (4500-H", B) 807 25°C | laiifiu 6.5-8.5
3. #Us1ng) (Apparent Color) Pt-Co AWWA, 2023 (2120 ) <0.01 15
4. ndu (Odor) - Test Bidhiiniaien | biduiu-faies
Faiivialy
5. ﬂJmLL‘ﬁa@xmaﬁm_J@_q otal Dissolved Solids) "| ~ mg/L AWWA, 2023 (2540 O) 199 s 1,000
6. \wién (Iron) me/L AWWA, 2023 (3030 E, 3120 B) ND “ 13Aiu 0.3
7. uen1id (Manganese) mg/L | AWWA, 2023 (3030 E, 3120 B) ND ? L 01
8. naauAs (Copper) me/L AWWA, 2023 (3030 E, 3120 B) ND ? Talifiu 2.0
9. daned (Zind) mg/L AWWA, 2023 (3030 E, 3120 B) ND © aifiu 3.0
10. AN Wi (Total Hardness as CaCOy) me/L AWWA, 2023 (2340 Q) 140 Taivfiu 300
11. Faun (Sulfate) mg/L AWWA, 2023 (4500-SO47, E) 0.02 Talfiu 250

mnewg o *

o < ' [ (3 a wa
N0 i']Em']iWﬂaaU'V]aEunu’llaU'll']EJﬂ']ﬁiUiaﬂﬂ'J']llﬁ']ll’]551149\11]{_]1]5\ﬂqiﬂﬂﬁﬂUmqﬂJﬁquiﬁqu ISO/IEC 17025 : 2017

D Standard Methods for the examination of water and wastewater 24" ed Washington, DC : APHA, 2023
2 mdimsUszstidugling 7 exs.ol/edod Fo1 Uiulgunasguguamihussdmeinmsussduglime muduusines

asfnsaunilan (WHO) atiufl 4 a.a. 2011 anasuandl 1 T aa, 2017
Y AeseilaewosUfuRinig Ut Audivenmansiunilag $ia
% ND (Not Detected) Ing Detection Limit vesanisvaaauiiied
Iron <0.006 mg/L
Mercury <0.1000 pg/L
Cadmium <1.000 pg/L

Manganese <0.001 mg/L
Lead <4.000 pg/L
Selenium <1.000 pg/L

Copper <0.002 mg/L
Arsenic <1.000 pe/L

Zinc <0.001 mg/L
Total Chromium <1.000 pg/L

2| o o @ | a v oo
Yagdulin wevidlue uogydnsa Yogjnsvsiau/munu WNETHUTTI AN
ad aw o a o ' o
TouiendasnadauaziiaTiidaedns  : TOPS-LAB Consultants CO., LTD. wasnsan 02-159-0121
d wa g S VA e =)
YaRATei [ wwangnms dega C vne 1 1-326-3-0006
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............. : m 4 Eim :
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ivitlumeauna : RE6808656
B GURLERE : W012/08/68
Uszinneeeng . thusen

Polasens : TassmsvhemiaguunuiAgsug sond

Andlasenis s shuawy Sunewuiy Ymingsugisil

Hognén : U3sw Bulundy asudaunudi d1dn

faguastoyadindovasgndn :  30/280 weEINRIAIL 47 wen 7 @ulum 2/7) wniavjdedias wandnd namwamues 10900

danilasaaia : dliuinaeensiiinglosans Fuiieulfifudeis : 04 AmAx 2568

AUNLIANA : 47P 0515706 E, 1009728 N Fuidoulifudedimagey : 05 Aonay 2568

3Biudaadis : Grab Sampling Fuouliivhnismasau : 05-13 AamnAy 2568

giiudaoen :  TOPS-LAB Consultants CO, LTD.  Suifauditsiesnuwa ;13 Aemay 2568

wnuvzideu - PERTLITELEEAR : 1100 w.

SIEMMAHIU | wis | Annaay ¥ | nansvagau | Annasg ?
Fruaivialy
12. Aaalsd (Chloride) T met [ Awwa 2023@s00-C,B) | 16 | laiifu 250
duadl (anzutln)

13 Wgealsd (Fluoride) mg/L AWWA, 2023 (4500-F, D) 0.02 laifiu 1.5
14. luissn (Nitrate as NOs) | mL AWWA, 2023 (4500-NOs, E) 3.8 el 50
15. Usen (Mercury) pg/L AWWA, 2023 (3030 E, 3112 B) ND ¢ Taiviiu 1
16. oz (Lead) pg/L AWWA, 2023 (3030 E, 3120 B) ND ¥ 13iifiu 10
17. @15y (Arsenic) pg/L AWWA, 2023 (3030 E, 3120 B) ND ¥ Tsdfiu 10
18. Iasiflonsay (Total Chromium) | pg/L AWWA, 2023 (3030 E, 3120 B) ND * lsitfin 50
19. upaLdled (Cadmium) ue/L AWWA, 2023 (3030 F, 3120 B) ND © TailAu 3

IIIII 20. FAilley (Selenium) He/L AWWA, 2023 (3030 E, 3120 B) ND * laifiu 10
21. Wuisau (Barium) | pgL AWWA, 2023 (3030 E, 3120 B) 247.600 lsdifiu 700
22. lwe1lug (Cyanides) pg/L AWWA, 2023 (4500-CN'C,E) <4.000 laitAu 70

wanewm  : * vnefle siemsmaseviieglureuthemsiusesmwannaiesUfiRnsvnaeununasgIu ISO/IEC 17025 : 2017

D Standard Methods for the examination of water and wastewater 24™ ed Washington, DC : APHA, 2023

2 gdimsussthdugiing 7 ece.ol/eeod 309 U%"uﬂ;au1migwﬂmmwﬁwiwwaamiﬂizmd'suqﬁmﬂ AUAUTNYRY
asdnsaunsielan (WHO) atiufl 4 a.a. 2011 anasuand 1 3 a.a. 2017

¥ FanezilaevefiRns uitn qudivermandiuming drrin

% ND (Not Detected) Int Detection Limit vaskansnadeuiidel

Iron <0.006 meg/L Manganese <0.001 mg/L Copper <0.002 mg/L Zinc <0.001 mg/L
Mercury <0.1000 pg/L Lead <4.000 pg/L Arsenic <1.000 pg/L Total Chromium <1.000 pg/L
Cadmium <1.000 pe/L Selenium <1.000 pe/L
4 v o= 9 v @ d g a v o
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(Staphylococcus aureus) * _
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Iron <0.006 mg/L Manganese <0.001 mg/L Copper <0.002 mg/L Zinc <0.001 mg/L
Mercury <0.1000 pe/L Lead <4.000 pe/L Arsenic <1.000 pg/L Total Chromium <1.000 pg/L
Cadmium <1.000 pg/L Selenium <1.000 pg/L
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ddul drsuafie AT
1 Arsenic Digestion, Inductively Coupled Plasma Method®
2 Barium Digestion, Inductively Coupled Plasma Method™
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
4 Cadmium Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method®?
6 Chromium Digestion, Inductively Coupled Plasma Method®
7 Color ADMI Weighted-Ordinate Spectrophotometric
Method®

Copper Digestion, Inductively Coupled Plasma Method™?

Hexavalent Chromium Colorimetric Method®?
10 Lead Digestion, Inductively Coupled Plasma Method?
11 Manganese Digestion, Inductively Coupled Plasma Method™?
12 Nickel Digestion, Inductively Coupled Plasma Method™
13 Oil & Grease Liquid-Liquid, Partition Gravimetric Method™?
14 oH Electrometric Method®
15 Phenols Distillation, Direct Photometric Method™?
16 Selenium Digestion, Inductively Coupled Plasma Method?
17 Sulfide lodometric Method®?
18 Temperature Laboratory and Field Methods®
19 | Total Dissolved Solids Dried at 180 °C
20 Total Kjeldahl Nitrogen Macro-Kjeldahl Method®
21 Total Suspended Solids Dried from 103 to 105 °C%?
22 Zinc Digestion, Inductively Coupled Plasma Method?

W1 ldau 97u9u 17 579013

anufl Asuane BIATZA
! Antimony Digestion, Inductively Coupled Plasma Method™
2 Arsenic Digestion, Inductively Coupled Plasma Method™@
3 Barium Digestion, Inductively Coupled Plasma Method?
4 Beryllium Digestion, Inductively Coupled Plasma Method™
5

Cadmium ; Digestion, Inductively Coupled Plasma Method™
I‘:{ E’ J
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6 Chromium...
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Chromium Digestion, Inductively Coupled Plasma Method™®
Chromium (Ill) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation®?
8 Chromium (V1) Colorimetric Method™?
Lead Digestion, Inductively Coupled Plasma Method®?
10 Manganese Digestion, Inductively Coupled Plasma Method?
11 Nickel Digestion, Inductively Coupled Plasma Method™
12 pH Electrometric Method™
13 Phenol Distillation, Direct Photometric Method?
14 Selenium Digestion, Inductively Coupled Plasma Method™
15 Silver Digestion, Inductively Coupled Plasma Method?
16 Vanadium Digestion, Inductively Coupled Plasma Method?
17 Zinc Digestion, Inductively Coupled Plasma Method™®

21n1ALaY (Udesszune) 31Uy 21 518013
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! Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2 Arsenic isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

3 Beryllium lsokinetic Sampling, Digestion, Inductively Coupled
_ Plasma Method™

4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

Carbon Monoxide Instrument Analyzer Method™

Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

W Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

8 Copper Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

9 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

10 Manganese Isokinetic Sampling, Digestion, Inductively Coupled

—— g

¢ Cma %‘ Plasma Method™

~d

m(om ﬁmf-

11 Nickel...
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11 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

13 Opacity Ringelmann's Method™

14 Oxides of Nitrogen Instrument Analyzer Method®

15 Selenium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

16 Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method™

17 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
Method"!

18 Tellurium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

19 Tin Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

20 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method®

2 Vanadium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

22 Xylene Adsorption Sampling, Gas Chromatographic
Method™

dwfnavisedaailalduda dauau 1 s18ms

aduit arsuany BAazd
1 pH Electrometric Method™®
Ay 97UIU 14 5980135

S Arsuane ERRIGERET

1 Antimony Digestion, Inductively Coupled Plasma Method®*

2 Arsenic Digestion, Inductively Coupled Plasma Method®”!

3 Barium Digestion, Inductively Coupled Plasma Method®”

4 Beryllium Digestion, Inductively Coupled Plasma Method!®”!

5 Cadmium Digestion, Inductively Coupled Plasma Method™!

6 Chromium Digestion, Inductively Coupled Plasma Method!®”!

7 Lead Digestion, Inductively Coupled Plasma Method™®”

8 Manganese " Digestion, Inductively Coupled Plasma Method™”
- 8
AdeEsan o
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9 Mercury...
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9 Mercury Digestion, Inductively Coupled Plasma Method!*!
10 Nickel Digestion, Inductively Coupled Plasma Method™*”’
11 Selenium Digestion, Inductively Coupled Plasma Method "
12 Silver Digestion, Inductively Coupled Plasma Method™”!
13 Vanadium Digestion, Inductively Coupled Plasma Method™?!
14 Zinc Digestion, Inductively Coupled Plasma Method™®!
LlaNa1381989
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TuenmafisyuigeananUdowwemdounuadsany wea, 2549, $19A91YLUARI. 4 SuAN 2549,
AUl 123 maufiey 125 9.

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

3. United States Environmental Protection Agency. Standard of Performance for
New Stationary Source. 40 CFR 60. Appendix A, 2019.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils. SW-846
Method 30508B, 1996.

5. United States Environmental Protection Agency. Test Method for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission Spectrometry.

SW-846 Method 6010D, 2018.
6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Solid and Waste pH. SW-846 Method 9045D, 2004.
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Consuliants CCLLID

TOPS-LAB Consultants CO., LTD.
189 wgjii 3 siuaunsiniam s1nausdaves Jwdauumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax : (662) 159-0122

Analyzer Performance Test

Calibration Report No.: 6808007 Page:1/1
Calibrated Date: 02 August 2025
Calibrated For: usiv duiunitiu aaudfauaun 31da
Instruments Information
Analyzer Type: NO2 Analyzer Manufacturer Sabio
Model: 200A S/N: 615
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD $02 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 30.0 °C Humidity:_39.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

1, Moo

Single Point Calibration Chart

— 40.0

=

o

=

(=2}

= Bt
£

P

(4 i

Reference (PPM)
Calibrate By : 6 uﬁﬂ\ (ﬁ]ﬂﬁ}f Approve By :

(Kunlapat Chuichoti)
Date : August 02, 2025

(Metawee Khumkham)
Date : August 02, 2025

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.
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189 nyn 3 MUAUNINAAUT DUNIUIIUINDI JWRIAUUNYS 11110

189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel: (662) 159-0121 Fax: (662) 159-0122

Analyzer Performance Test

Calibration Report No.: 6808008 Page:1/1
Calibrated Date: 02 August 2025
Calibrated For: 138w Aulunitiu eautiauauvi 31da
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 48C SIN: 337
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD S02 Conc 52.99 PPM
ZERO AIR Genearator EQ7NI99E15A0002 CO Conc 4,469 PPM
S/N: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 35.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Single Point Calibration Chart
s
o
[
£
©
3
14
Reference (PPM)
Calibrate By : Cum\ﬂvﬁlf Approve By : Qp/

(Kunlapat Chuichoti)
Date : August 02, 2025

(Metawee Khumkham)
Date : August 02, 2025

This report shall not be reproducrd except infull,without the written approval of TOPS-LAB Consultants Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

Consultants CCL LI

Tel : (662) 159-0121 Fax : (662) 159-0122

189 wyjfi 3 Muaveiniam sunaudves Jwdauum3 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Analyzer Performance Test

Calibration Report No.: 6808008
Calibrated Date: 02 August 2025

Calibrated For: u31iv dutundu aaudauauv InAa

Instruments Information

Page:1/1

Analyzer Type: NO2 Analyzer
Model: 200AU

Manufacturer Sabio
S/N: 60

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model B22019
S/N: APPVD
ZERO AIR Genearator EO7NI99E15A0002
S/N: EB0125123

NO Conc 54.81 PPM

S$02 Conc 52.99 PPM

CO Conc 4,469 PPM
Expire Date: 6 November 2027

Environment: Temperature 30.0 °C
Calibration Report

Humidity:_39.0 %RH

Zero

Span

Status

Reference
(PPM)

Reading
(PPM)

Drift
(PPM)

Reference
(PPM)

Reading
(PPM)

Drift%

Before

0.0

0.0

0.0

40.0

40.0

0.0

After

0.0

0.0

0.0

40.0

40.0

0.0

Single Point Calibration Chart

Reading (PPM)

0.0

Reference (PPM)

40

L Wawlagat

Calibrate By :

(Kunlapat Chuichoti)
Date : August 02, 2025

1 (ebuoe.

Approve By :

(Metawee Khumkham)
Date : August 02, 2025

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consultants Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

| o w_ e ° o v
189 viyn 3 AMUAUNINWAIUT 3NNDUINUINDY ’\NWJﬂUuVILﬁ 11110

. 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
) - /
!&ﬁﬁ%.@ Tel : (662) 159-0121 Fax: (662) 159-0122

Analyzer Performance Test

Calibration Report No.: 6808009 Page:1/1
Calibrated Date: 02 August 2025
Calibrated For: 138 SuTuniiu aaudauauv 31da
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: 173-S
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/IN: APPVD S0O2 Conc 52.99 PPM
ZERO AIR Genearator EQ7NI99E15A0002 CO Conc 4,469 PPM
S/IN: EB0125123 Expire Date: 6 November 2027
Environment: Temperature 35.0 °C Humidity:_47.0 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 0.0 0.0 40.0 40.0 0.0
After 0.0 0.0 0.0 40.0 40.0 0.0

Single Point Calibration Chart
s
o
(=%
=]
£
T
3
o
Reference (PPM)
L)
Calibrate By : eu'{M\OlWﬂﬁI Approve By :
(Kunlapat Chuichoti)

Date : August 02, 2025

| lbee

(Metawee Khumkham)
Date : August 02, 2025

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consultants Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.

189 wyjfl 3 dvaunsiniaun swneunetves Swdauumys 11110
189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Equipment : Sound Level Meter

Manufacturer : ACO

Model : 6226

Serial or ID No. 76

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282

Date of Calibration : January 27, 2025

Report No. : SLM-6808007
Calibrated Date : August 2, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 113.9 -0.1 114.0
Calibrated By : C WM\QW\\
(Kunlapat C}&lichoti)
Date : August 2, 2025
N 1%
(Metawee Khumkham)
Date : August 2, 2025

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TOPS-LAB Consultants CO., LTD.
II!: 189 il 3 Auauneinwan Snauistves FwmTauunyd 11110
!ﬁﬁﬁ;‘i‘&.‘? 189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Report No. : SLM-6808008
Calibrated Date : August 2, 2025

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 64356

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK100282
Date of Calibration : January 27, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (aB) (dB) (dB)
114.0 114.1 0.1 114.0

Calibrated By : 0 i u/‘/\\ﬁ']%ﬁ

{(Kunlapat J’,‘huichoti)
Date : August 2, 2025
Approve By : 'ﬁ/ mgjaw%
(Metawee Khumkham)
Date : August 2, 2025

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,LTD.
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TOPS-LAB Consultants CO., LTD.
l_!: 189 wyjil 3 druaureiniaun dnaunsiines SmTauunys 11110
PS-1AD 189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Equipment : Sound Level Meter

Manufacturer : ACO
Model : 6226

Serial or ID No. 170128

Reference Standard : Sound Calibrator Model QC-10

Serial No. QIK 100282

Date of Calibration : January 27, 2025

Report No. : SLM-6808009
Calibrated Date : August 2, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 113.9 -0.1 114.0
Calibrated By : @ MM\“ me/}
(Kunlapat bhuichoti)
Date : August 2, 2025
Approve By : M/MM\Q@/
(Metawee Khumkham)
Date : August 2, 2025

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultants CO.,.LTD.




Airgas Specialty Gases

Airgas USA, LLC
& 3 630 United Drive
an Alr Liguide company Bir“g:;g&Nc 27743
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EO7NIOSE15A0002 Reference Number: 122-401652592-1
Cylinder Number:  EB0125123 Cylinder Volume: 143.7 Cubic Feet
Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure: 2016 PSIG
PGVP Number: B22019 Valve Outlet: 660
Gas Code: APPVD Certification Date:  Nov 08, 2019

Expiration Date: . Nov 06,2027

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
B00/R-12/531, using the assay precedures listed. Analytical Methodology does not require correction for analytical Interference. This cylinder has a fotal analytical
uncerjainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixtura. All concentrations are on a

S ) mole/mole basis unless otherwise noted.
Do Not Use This Cylinder below 100 psia_l.e. 0.7 megapascals.
ANALYTICAL RESULTS
Component Requested .  Actual - PBrotocol _ Total Relative Assay
e Concentration Concentration Method “Uncerfainty ‘ .. Dates
NOX £5.00 PPM . 5481 PPM G1 +/- 0.9% NIST Traceable 10/29/2019, 11/06/2019
NITRIC OXIDE 55.00 PPM 54,80 PPM G +/-0.9% NIST Traceable 10/29/2019, 11/06/2019
V-S_U'LFUR'DIOXIDE 55,00 PPM 52,99 PPM G1 +1-1.0% NIST Traceable 10/29/2019, 11/06/2019
METHANE 180.0 PPM 172.9 PPM Gt +/- 0.7% NIST Traceable 10/29/2019
PROPANE 180.0 PPM 178.5 PPM Gi +/- 1.3% NIST Traceable 10/30/2019
CARBON DIOXIDE 950.0 PPM 958.7 PPM G1 +-0,6% NIST Traceable 10/29/2019
CARBON MONOXIDE 4500 PPM 4469 PPM G1 +/- 0.7% NIST Traceable 10/30/2019
NITROGEN , Balance '
CALIBRATION STANDARDS
Type LotID Cylinder No Concentration : Uncertainty Expiration Date
NTRM - 16060657 CC485102 50.42 PPM NITRIC OXIDEMNITROGEN +- 0.8% Jun 27, 2020
PRM PRM D562879 10.01 PPM NITROGEN DIOXIDE/AIR - +-1.9% Aug 17, 2018
NTRM 17060225 EBO079096 100.3 PPM NITRIC OXIDE/NTROGEN +-1.0% Jul 23, 2023
RGM 12362 SG916305BAL 4.701% % PROPANE/NITROGEN +-0.3% Jun 04, 2020
GMIS 124206889114 CC322698 4.432 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Aug 15, 2021
NTRM 14010338 ND48595 49.08 PPM SULFUR DIOXIDEMNITROGEN +- 0.9% Apr17, 2024
NTRM 12060910 CC356255 98.05 PPM METHANE/MNITROGEN +/- 0.6% Dec 22, 2023
NTRM 10060806 CC317625 933.7 PPM CARBON DIOXIDE/NITRGGEN +-0.5 May 09, 2020
NTRM 080123 KALO04804 4857 PPM CARBON MONOXIDE/NITROGEN +/-0.6% Jun 07, 2024
GMIS 124504060104 CCB6856 4,8803 % PROPANEMNITROGEN +-0.4% Qct 22, 2023
The SRM, PRM or RGMnod ao Is onl in re_-ferce e GIS usd in sy ad no part of the nas _
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle ] Last Multipoint Calibration

Nicolet 6700 AHRO801549 CO2 FTIR Oct 17, 2019 ) '

Horlba VIAS10 CO RS2EGLEK Nondispersive Infrared (NDIR) Oct 30, 2019

Nicolet 6700 AHRD801549 CH4 FTIR Qct 17,2019

Nicolet 6700 AHR0801549 NO FTIR Oct 17,2019

Nicolet 6700 AHR0801548 NO FTIR Qct 17, 2019

Varian 3800 C3H8 Gas Chromatograph Oct 02, 2019

Nicolet 5700 AHR0801549 SQ2 FTIR Qct 17, 2019

Triad Data Available Upon Request

NOTES:GROSS WEIGHT: 28,750 g
NET WEIGHT: 4,327.9 g

Signature on file
Approved for Release Page 1 of 122-401652592-1




NSC-TISI-TIS 17025
A-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0167 MTC No. EEL. BP. 102/0168

CALIBRATION CERTIFICATE

Submitted by : Tops-Lab Consultants CO.,LTD.
Address : 189 Moo 3, Bangrakphatthana, Bangbuathong, Nonthaburi, 11110.
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)°C
Manufacturer : Quest Technologies ' Relative Humidity : (50 + 15) %

Model 1 QC-10 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : QIK100282

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

2. Measuriné 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 Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 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 reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 21 Jan. 2025
Date of Calibration : 27 Jan. 2025 1/2 “J

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.5

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan, 196 Phahonyothin Road, Ladyao, Chatuchak,
Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand Bangkok 10900, Thailand

Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 (66) 08 3219 9440 (66) 08 1889 6827

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



NSC-TISI-TIS 17025

9-TISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP.  102/0168

Request No. 21-68/0167

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 =114 dB re 20[.Pa 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 1
1/2 inch Bruel&Kjaer 4180 114.02 0.02 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 993.0 -7.0 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.38 +0.50 +3.0%

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 Deechatyae)

Electrical and Eltra' I«iéanﬁrds Laboratory

Date of Calibration : 27 Jan. 2025 Industrial Metrology and Testing Service Centre

Date of Issue : 28 Jan. 2025 Ref : 2021268012100294002

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.5

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, 668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,

Office/Laboratory Office
196 Phahonyothin Road, Ladyao, Chatuchak,

Changwat Pathumthani 12120, Thailand
Tel. (66) 0 2577 9036
Fax. (66) 0 2577 9009

Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
(66) 08 3219 9440

Bangkok 10900, Thailand
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
(66) 08 1889 6827

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



CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MRA A
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 K

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

Certificate of Calibration Cert.No.
Page.:
Equipment : pH Meter
Manufacturer : Mettler Toledo
Model : SevenCompact pH/lon S220
Serial No. : B329572021
ID No. : TLC-L020
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

( ) Chakrit Waewwanjua
( ) Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

NSC-TISI-TIS17025
CALIBRATION 0008

24 June 2025
25 June 2025
2506-0757DN-1

Tops-Lab Consultants Co.,Ltd.
189 Moo. 3, Bangrakphatthana,
Bangbuathong, Nonthaburi 11110

(25 £ 2.5) °C
(50 + 15) %
In - house method :

- CP-CH5 by direct measurement with DC voltage

standard and direct measurement with
certified reference material (CRM)

25CH760
10f3

- CP-CH8 by comparison with temperature standard

Walalak Sirithean

gaﬂwf?

Approved Signatory

26 June 2025

The Uncertainties are for a confidence probability of approximately 95%

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




Cert.No.: 25CH760
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This measurement resuit is traceable to S| throught Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials  : The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.965 CPA chem 1066667 18 Jan 2026
pH 10.010 CPA chem 1114385 08 June 2026

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

Calibration Results

Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (tmV) k
pH mV mV pH
pH Meter 4.000 177.48 177.1 4.000 0.058 2.00
S/N.: B329579021 7.000 0.00 -0.3 7.000 0.058 2.00
10.000 -177.48 1777 10.000 0.058 2.00




Cert.No.: 25CH760
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) (%) k
pH Electrode 4.007 4.007 185.9 0.0044 2.00
S/N.: 4222298 6.965 6.968 11.6 0.0084 2.00
10.010 10.012 -163.1 0.0065 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 4222298
Dimension of probe
- Length : 120 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°c) (°c) (°c) (£°C) k
23.0 23.001 22.9 -0.101 0.13 2.00
25.0 25.003 25.0 -0.003 0.13 2.00
27.0 27.001 27.0 -0.001 0.13 2.00
Remark - UUC* = Unit Under Calibration

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

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

-00o-




N
A ,
AN /,/',

CAL e

A 5 £
'-‘!‘uhn\\‘\ A

Calibratech CO.,Ltd. NSC—TII-TIS1 7025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

L5

g

Certificate No. : 68-400225-5 Page : 1of2

Submitted by : Tops-Lab Consultants Co., Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Oven)
Manufacturer : Memmert Model : UF 55
Range : N/A "C Resolution : 0.1 °C
Serial No. : B214.0908 ID No. : TLC-L029
Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co., Ltd.
Ambient Temperature : (32.0t034.0) °C
Relative Humidity : (45 to 50) %
Line Voltage : (220.0t0 228.0) V

Date of Received : 21 April 2025
Date of Calibration : 21 April 2025
Date of Issue : 23 April 2025
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400029 & 400030  67-400583-1 28 Apr 2025 National Institute of Metrology Thailand (NIMT)

Approved by : ’%

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

=5

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

AL-F0031-03



CAL

Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :68-400225-5 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good

Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
_( M W =040 m
I A D =033 m
* 61 % H =040 m
. Capacity = 0.05 m3
(o}
H
?6 H/2 ‘3
_‘l/WI2
! 7l b g SomHsen D
P Front .
< 0 >
Test Setting Indicating
Point | Temperature | Temperature Measured Temperature (" C) @ Sensor No. Uncertainty
("C) ("C) ("C) | 2 3 4 5 6 7 8 9 (£°C)
104.0 104.5 104.5 103.7| 103.7] 103.8| 103.8 103.8| 103.8| 104.0 | 103.7| 104.0 0.69
180.0 180.5 180.5 179.51179.5[179.9| 179.6] 180.6] 180.5] 181.0 | 179.8] 180.7 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) ("c) ("C) ("C) (°C)
104.0 104.5 104.5 0.3 0.1 0.4
180.0 180.5 180.5 I3 0.2 1.8

Remark The uncertain

ty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech.cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

Certificate of Calibration
68-200133-1 Page : 1 of 2

Tops-Lab Consultants Co.,Ltd.

189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Electronic Balance

Manufacturer : Mettler Toledo Model : MS205DU
Serial No. : B420605448 ID No. : TLC-L038
Capacity : 220 g Resolution : 82g/0.00001g, 220g/0.0001g

On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co.,Ltd.

Ambient Temperature : (27.9t0283) °C
Relative Humidity 3 (48.5 to 52.6) %
Air Pressure (1009.0 to 1010.0) mbar

21 April 2025
21 April 2025
22 April 2025

Satja Sangkhum
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certilication is traccable Lo the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 02242009 07 Nov 2025 National Institute of Metrology (Thailand), (NIMT)
Approved by :

(’Salja Sang&y}n )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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CAL

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

Certificate of Calibration

Certificate No. : 68-200133-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) (8 t (g
0.1 0.00000 0.000014
0.2 0.00000 0.000017
0.5 0.00001 0.000022

1 0.00000 0.000026
2 0.00001 0.000034
5 -0.00001 0.000043
10 0.00000 0.000053
20 -0.00001 0.000071
50 0.00002 0.00011
100 0.0000 0.00020
200 -0.0001 0.00038

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncerlainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k= 2.00 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : 100 g
A B C D E

0.0002 0.0001 -0.0002 -0.0001 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00005 g

-00o -
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HARIKUL

2 sCIENCE

CERT.No.: HS-W027D

Calibration Date :

Submitted by :

18 Apr 25

TOPS-LAB CONSULTANTS CO.,LTD.

189 Moo 3 Bangrakphatthana Bangbuathong
Nonthaburi 11110

Harikul Science Co.,Ltd.

694 Soi Ratchadanivet 24, Pracharatbamphen,

Samsaennok , Huaikhwang, Bangkok 10310

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

Email:info@harikul.com www.harikul.com
Certificate of Calibration

Avg Room Temp : 20 °C
Avg Water Temp : 20 °C

Model : YSI 5000

SIN : 13K100714
Probe : YSI5010

SIN : 13J100364

iD NO. : TLC-LO19

Air Temp ref : S/N. F8065C26

Barometric ref

: S/N. F8065C26

Air Pressure : 760.00 mmHg Water Temp ref : -
Salinity : 0 ppt ID NO. HS001
Technician : Kittipong M.

Calibration Details
Calibration Point 100% air sat. (status) (status)

(@20 °C, DO = 9.09 mg/l)
Measurement 1 (mg/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) - -
Measurement 3 (mg/l) 9.07 (PASS) - -
Measurement 4 (mg/l) 9.07 (PASS) - -
Measurement 5 (mg/l) 9.07 (PASS) - -
Measurement 6 (mg/l) 9.07 (PASS) - -
Measurement 7 (mg/l) 9.07 (PASS) - -
Measurement 8 (mg/l) 9.08 (PASS) - -
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/l) 9.07 (PASS) - -
Mean Measurement 9.07 mg/l - -
Inaccuracy 0.02 mg/l - -
Overall Status (PASS)

Manufacturer Specification

Accuracy = +/- 0.02mg/l

1) This certificate is issued based on the result that are found as shown on

date and place of test only.

2) The calibration procedure followed in accordance with Harikul Science Co., Ltd.

3) This result shall not be used for advertising purpose.

Technician Signature

(Kittipong Maekwong)

Laboratory Manager

(Natenapha Pisatkunchon)
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Calibratech Co.,Ltd. NSC_TISI-TIS 17025

. 0030
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-400225-2 Page : 1o0f2

Submitted by : Tops-Lab Consultants Co.,Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Aqualytic Model : ET 618-4
Range : N/A °C Resolution : 0.1 °C
Serial No. : 0109/13922 ID No. : TLC-L005

Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co.,Ltd.
Ambient Temperature : (24.01t024.5) °C
Relative Humidity ; (40 to 45) %
Line Voltage : (220.0 t0 228.0) V

Date of Received : 21 April 2025

Date of Calibration : 21 April 2025

Date of Issue : 23 April 2025

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability
400029 & 400048 68-400063-1 0l Aug 2025 National Institute of Metrology Thailand (NIMT)

Approved by : j

( Permpon Chanpu )

Supervisor
The Uncertainties are for a confidence probability of approximately 95%
ElAeE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. S
&
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CAL

Calibratech Co.,Ltd.

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

Certificate of Calibration
Certificate No. :68-400225-2 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was selting air ventilalion al position 0 (close)

Inside of Chamber

J) W =055 m
2 4 D =048

m
A S 5
1 3 H =072 m
3
Capacity = 0.19 m
3
H
H/2 8
8 v
| W/2 5
cm
oCcm D
Il D/2 5¢
: Front 4
| W Ll
Test Selting Indicating
i Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
("C) (G (“C) 1 2 3 4 5 6 7 8 9 (£°C)
20.0 20.0 20.0 20.02( 19.83119.791 19.82] 19.77] 19.72| 19.85] 19.84 | 19.80 0.58
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) ("C) (°C) (°C) (°C)
20.0 20.0 20.0 0.32 0.27 0.67

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. NSC_TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

i

Certificate No. : 68-400225-10 Page : 1o0f2

Submitted by : Tops-Lab Consultants Co., Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Autoclave
Manufacturer : Zealway Model : GI54TW
Range : N/A °C Resolution 0.1 °C
Serial No. : AS515D096 IDNo. : TLC-L081

Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co., Ltd.
Ambient Temperature : (32.0t0 34.0) °C
Relative Humidity : (45t050) %
Line Voltage : (220.0t0 228.0) V

Date of Received : 21 April 2025

Date of Calibration : 22 April 2025

Date of Issue : 23 April 2025

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4007 based on
BS 2646 Part 1 : 2021
The temperature scale used was based on ITS-90

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

Standard Temperature Data Logger with RTD pt 100

ID No. Cert. No. Due Date Traceability

400039 67-400732-1 25 Jun 2025 National Institute of Metrology Thailand (NIMT)
400040 67-400732-2 25 Jun 2025 National Institute of Metrology Thailand (NIMT)
400041 67-400732-3 25 Jun 2025 National Institute of Metrology Thailand (NIMT)

Approved by : /#

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

=

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

"AL-F0031-03




CAL

Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. 68-400225-10 Page : 2 of 2

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

Function :  Temperature measurement
<>
w
!//
Front
Test Setting Indicating | Measured Temperature Measured | Measured | Sterilizing | Pressure Gauge
. Uncertainty
Point | Temperature | Temperature| ( C) @ Sensor No. Uniformity Stability Time Reading
("C) (] (°c) 1 2, 3 (+°C) [ 9E)) ("cy (minute) (MPa)
121.0 121.0 121.0 121.8] 121.8 121.8 0.71 0.3 0.1 15 0.11
Remark

1. UUC : Unit Under Calibration

2. Pressure Gauge reading are out of accreditation's scope.

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

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

providing a level of confidence of approximately 95%

“AL-F0031-03
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Calibratech Co.,Ltd. NSC-TISI=TIS 17055

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

N

Certificate No. : 68-400225-9 Page : 10f2

Submitted by : Tops-Lab Consultants Co., Ltd.
189 Moo 3 Bangrakphatthana, Bangbuathong, Nonthaburi 11110

Equipment : Temperature controlled enclosure (Incubator)
Manufacturer : Memmert Model : IF55
Range : N/A °C Resolution : 0.1 “C
Serial No. : D216.1299 ID No. : TLC-L0O70
Environment : On site calibration was carried out at the Laboratory, Tops-Lab Consultants Co., Ltd.
Ambient Temperature : (24.0t025.0) "C
Relative Humidity : (45 to 50) %
Line Voltage ] (220.0t0 228.0) V
Date of Received : 21 April 2025
Date of Calibration : 21 April 2025
Date of Issue : 23 April 2025
Calibrat_ed by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability
400046 & 400047  68-400007-2 29 Jul 2025 National Institute of Metrology Thailand (NIMT)

Approved by : — I‘

( Permpon Chanpu )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%
[E5klE
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. IR

wyerecallbratechos.th.
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CAL

Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. :68-400225-9 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good

Function : Temperature measurement
This instrument was selling air ventilation at position 0 (close)
Inside of Chamber
/ ( W =040 m
o]
Z 2 4 D =033 m
A Po) o
1 3 H =041 m
3
9 Capacity = 0.05 m
o]
H
H/2 8
Q
" i i
f W2 50
Scm D
v ol b2 3
- Front <
. W -
Test Setting Indicating
. : Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(“C)  (°C) ("C) ! 2 3 4 5 6 i 8 9 (+£°C)
35.0 35.0 35.0 34.95135.04|35.0635.02( 35.06| 35.03 | 34.89 | 34.98] 35.01 0.30
44.5 445 44.5 44.46 | 44.54| 44.56 | 44.53 | 44.56| 44.49 [ 44.32 | 44.50 | 44.51 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("C) ("C) (°C) (°C) (°C) ("C)
35.0 35.0 35.0 0.14 0.01 0.19
445 44.5 44.5 0.20 0.01 0.26

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

AL-F0031-03
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SCIMET Co., Ltd. Hiae=NRA
818/124 Udomsuk Rd., Bangna-Nuea, N\
Bangna, Bangkok 10260 Thailand KR veier e
Email:scimet2022@gmail.com, Tel: 02 460 9239 CALIBRATION 0454

https://www.scimet.co.th

Certificate No. C07250032

Calibration Certificate

Equipment: SPECTROPHOTOMETER
Model: ORION AQUAMATE 8000 Job No.: KSMT2500843
Serial No.(or ID): 2W2R091113 (TLC-L025) Received Date: 06 March 2025
Manufacturer: Thermo Scientific Issued Date: 06 March 2025
Condition:; In Condition Page: 1of 3
Customer

TOPS-LAB CONSULTANTS CO.,LTD.
189 Moo 3 Bangrakphatthana, Bangbuathong,Nonthaburi 11110 Thailand.

Calibration Place
TOPS-LAB CONSULTANTS CO.,LTD. (Laboratory Room)
189 Moo 3 Bangrakphatthana, Bangbuathong,Nonthaburi 11110 Thailand.

Calibration Date ) ) o .
This certificate is issued the units of

06 March 2025 measurement according to the International
System of Units (SI). It provides traceability
of measurement to international or national

Environment Condition standard or other recognized national
standard laboratories.
Temperature: 257 °C + 02 °C The measurement uncertainty stated is
L the expanded uncertainty which is obtained
Hum|d|ty- 46.3 %RH 1.0 %RH from the standard uncertainty multiplied by
the coverage factor (A=2) to provide a level
of confidence of approximately 95%. It is
The Method used determined in accordance with the Guide to
Expression of Uncertainty in Measurement

In-house method, WIQ7, based on ASTM E 275-08 and (GSM). 4
ASTM E 387-04 : These results may be affected by
deviations from specified conditions. The
Traceability results relate only to the items tested,

calibrated or sampled. The report shall not
This certificate is traceable to the CRM maintained by National Institute be reproduced except in full without

of Standards and Technology (NIST) through Starna Scientific Limited, 2PP"va! of SCIMET Co., Ltd.

The standard for Wavelength Certificate No. 125472 and 125471
The standard for Photometric Certificate No. 125567 and 125517

= st ool

SCIMET CO.,LTD

(Mr. Dumrong Boonsopon) P e oA (Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

FC07-04: 27 JAN 2025



aGIMET

Certificate No.: C07250032 Page 2 of 3
Condition of reference standards Instruments / CRM:
Instruments Set No. Certificate No. Due date
Didymium Oxide Glass Reference 131033 125472 16-Sep-26
Holmium Oxide Glass Reference 136650 125471 16-Sep-26
Neutral Density Filter Reference 45329 125567 17-Sep-26
Potassium Dichromate Solution References 45328 1256517 17-Sep-26
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at2 nm and UUC at 1.8 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty of
{nm) (nm) (nm) Measurement ( £ nm)
219.30 219.5 -0.20 0.14
241.29 241.2 0.09 0.14
333.66 333.7 -0.04 0.14
360.43 360.4 0.03 0.14
417.72 417.6 0.12 0.14
472.86 472.8 0.06 0.14
513.41 513.3 0.11 0.14
528.83 528.7 0.13 0.14
537.13 5371 0.03 0.14
640.94 641.5 -0.56 0.14
684.49 685.1 -0.61 0.14
740.18 741.0 -0.82 0.14
748.48 749.3 -0.82 0.14
807.03 807.7 -0.67 0.14
879.27 879.6 -0.33 0.14
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( £ Abs)
0.0000 0.000 0.0000 0.0080
235 nm
0.7328 0.734 -0.0012 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8537 0.852 0.0017 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
0.2855 0.288 -0.0025 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6338 0.632 0.0018 0.0080

usSun srwdwn J1da (SCIMET CO., LTD)

818/124 Udomsuk rd., Bangna-Nuea, Bangna, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel: 02 460 9239

FCO07-04: 27 JAN 2025



aGIMET

Certificate No.: C07250032 Page 3 of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty of
(Abs) (Abs) (Abs) Measurement( t Abs)

0.0000 0.000 0.0000 0.0045

0.2352 0.236 -0.0008 0.0045

420 nm 0.5716 0.573 -0.0014 0.0045
0.7146 0.716 -0.0014 0.0045

1.0179 1.019 -0.0011 0.0045

0.0000 0.000 0.0000 0.0045

0.2314 0.232 -0.0006 0.0045

440 nm 0.5566 0.558 -0.0014 0.0045
0.7028 0.704 -0.0012 0.0045

1.0016 1.003 -0.0014 0.0045

0.0000 0.000 0.0000 0.0045

0.2107 0.212 -0.0013 0.0045

465 nm 0.5192 0.521 -0.0018 0.0045
0.6638 0.665 -0.0012 0.0045

0.9447 0.946 -0.0013 0.0045

0.0000 0.000 0.0000 0.0045

0.2187 0.219 -0.0003 0.0045

546.1 nm 0.5207 0.522 -0.0013 0.0045
0.7002 0.700 0.0002 0.0045

1.0001 1.000 0.0001 0.0045

0.0000 0.000 0.0000 0.0045

0.2430 0.243 0.0000 0.0045

590 nm 0.5546 0.555 -0.0004 0.0045
0.7756 0.774 0.0016 0.0045

1.1117 1.111 0.0007 0.0045

0.0000 0.000 0.0000 0.0045

0.2635 0.263 0.0005 0.0045

635 nm 0.5622 0.562 0.0002 0.0045
0.7651 0.764 0.0011 0.0045

1.0974 1.097 0.0004 0.0045

The End of Certificate

uSUn s1wdwn da (SCIMET CO., LTD.)

818/124 Udomsuk rd., Bangna-Nuea, Bangna, Bangkok 10260 Thailand
Email: scimet2022@gmail.com, Tel:

02 460 9239

FC07-04: 27 JAN 2025
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Certificate of System Qualification

ES-OQ

System ID: MY 15350005

Organization Name: TOP-LAB Consultants CO.,LTD.

Organization Location: 189 Moo 3 T.Bangrakphatthana A.Bangbuathong Nontaburi 11110
Date: November 21, 2024 12:45:23 PM

EQP Name: AgilentRecommended

EQP Revision: ES.02.51

Overall Qualification Status: Pass

CDS Logon Verification
Logon: -Admin
Overall CDS Logon Verification Test Status

|Pass

Preparation

Pass

Instrument Tests

|Pass

Autosampler Operation

Pass
Date: November 21, 2024 12:45:23 PM
System ID: MY 15350005
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Instrument Details

Purpose

Agilent CrossLab Compliance Services

This section describes the as found system configuration.

Details

Spectrometer 1
Manufacturer
Name
Model Number
Sample Introduction
Serial Number
Firmware Revision

~Chiller 1

Manufacturer
Name

Model Number
Serial Number

Autosampler 1

Manufacturer
Name

Model Number
Serial Number

Vapor Generator 1

Agilent Technologies

5100 VDV

G8011A

Double pass glass cyclonic spraychamber and seaspray nebulizer
MY 15350005

3442

Agilent Technologies
Chiller
G8481A

1A15500418

Agilent Technologies
SPs4
G8410A

AU15210226

System ID: MY 15350005

Manufacturer Agilent Technologies
) Name VGA77P
) Model Number G8475A
Serial Number MY 17040001
Date: November 21, 2024 12:45:23 PM
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Suwan Onkhom

Logged On User Name: suwan.onkhom@non.agilent.com

Signature Creation Date: November 21, 2024

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

"~ furnishing, performance, or use of this material.

Date: November 21, 2024 12:45:23 PM
System ID: MY15350005
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User Name: suwan.onkhom System Id: MY15350005
Report Generated by Hostname: LAPTOP-V6TKMFFH Print Date: November 21, 2024 12:45:24 PM

OQIO_TLC_60072593385_20241118 Transaction log :

Time Transaction Activity Type of Transaction Optional Information

State Performed
November 18, 2024 Audit SessionCreated  Session None
1:15:01 PM
November 18, 2024 Start Configuration Session None
1:15:01 PM
November 18, 2024 Audit Entitlement Licensing User is Nonpaying and does
1:15:01 PM not require an unlock code
November 18, 2024 Audit EqgpLoaded Session EQP details for primary
1:15:20 PM technique [Es] -

File path:

[ProtocolPacks/Es/Configurati
ons/02.51/Es.02.51.eqp],
EQP File Name:
[Es.02.51.eqp], EQP Name:
[AgilentRecommended],Proto
col Revision :[Es.02.51]

November 18, 2024 End Configuration Session None
1:16:23 PM
November 18, 2024 Start Qualification Session oQ
1:15:26 PM
November 18, 2024 Start Execution CDS Logon Verification : None
1:15:26 PM Qualitative Test
November 18, 2024 Audit AceClosed Session None
2:27:09 PM
November 21, 2024 Audit AceRestarted Session None
9:26:51 AM
November 21, 2024 Audit SessionReloaded Session None
9:25:52 AM
November 21, 2024 Start Qualification Session oQ
9:25:54 AM
November 21, 2024 Start Execution CDS Logon Verification : None
9:25:54 AM Qualitative Test
Page 1/3
Date: November 21, 2024 12:45:23 PM
System ID: MY 15350005
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Agilent CrossLab Compliance Services

User Name: suwan.onkhom System Id: MY15350005
Report Generated by Hostname: LAPTOP-V6TKMFFH Print Date: November 21, 2024 12:45:24 PM
0OQIO_TLC_6007259385_20241118 Transaction log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
November 21, 2024 Start Execution Preparation : 5100 VDV: Nane
11:50:07 AM Qualitative Test - No setpoints
associated
November 21, 2024 End Execution Preparation : 5100 VDV: Run Count: 1
11:51:26 AM Qualitative Test - No setpoints
associated
November 21, 2024 Start Execution Instrument Tests : 5100 VDV:  None
11:51:32 AM Qualitative Test - No setpoints
associated
November 21, 2024 End Execution Instrument Tests : 5100 VDV:  Run Count : 1
11:52:26 AM Qualitative Test - No setpoints
associated
November 21, 2024 Start Execution Autosampler Operation : None
11:52:29 AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
November 21, 2024 End Execution Autosampler Operation : Run Count: 1
11:52:38 AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
November 21, 2024 Start Execution CDS Logon Verification : None
11:52:41 AM Qualitative Test
November 21, 2024 Start Execution CDS Logon Verification : None
11:58:05 AM Qualitative Test
November 21, 2024 End Execution CDS Logon Verification : Run Count : 1
12:25:43 PM Qualitative Test
November 21, 2024 End Qualification Session oQ
12:25:52 PM
November 21, 2024 Start Reporting Session None
12:25:52 PM
November 21, 2024 Audit Reporting Session Report Generated :
12:43:55 PM Certificate
Page2/3

Date:
System ID:

November 21, 2024 12:45:23 PM
MY 15350005
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User Name: suwan.onkhom System Id: MY15350005
Report Generated by Hostname: LAPTOP-V6TKMFFH Print Date: November 21, 2024 12:45:24 PM
OQIO_TLC_6007259385_20241118 Transaction log :
Time Transaction Activity Type of Transaction Optional Information

State Performed
November 21, 2024 Audit Reporting Session Report Generated : Report
12:44:28 PM

Page3/3

Date: November 21, 2024 12:45:23 PM
System ID: MY 15350005
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EQUIPMENT QUALIFICATION REPORT 3

CroSsLab
S s 10 s
AN
Agilent CrossLab Compliance Services
Agilent CrossLab Compliance
Qualification Type: ES-0Q
System ID: MY 15350005
EQP Name: AgilentRecommended
EQP Revision: ES.02.51
EQP Publish Date: June 2021
Date: November 21, 2024 12:45:28 PM
Report Type: Report
Org. Name: TOP-LAB Consultants CO.,LTD.
Org. Location: 189 Moo 3 T.Bangrakphatthana A.Bangbuathong

Nontaburi 11110

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Table of Contents

Agilent CrossLab Compliance Services

Section Page
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_Signature 38
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Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Test Summary

Purpose

This section includes the Overall Qualification Status and details for each test that meets at least one of the following criteria: (1) was
not scheduled; (2) was scheduled but not run; (3) was processed more than once; (4) passed recommended limits only when dual
limits were selected; (5) required deviation(s) or commenit(s); (6) required integration event change(s). Tests that pass and do not
meet any criteria above are not included.

For a complete list of scheduled tests, see the table of contents. For supporting documentation, refer to the Attachments section.

NOTE: A Pass for the Overall Qualification Status indicates that all scheduled tests were run and passed; R, |, D, and C are blank if
not applicable for that specific test.

R: runs
I: integration event changes
D: number of deviations submitted
’)C: number of comments submitted
Status: NS (not scheduled); NR (scheduled but not run); NC (unlocked but not completed)

Details
Test Status
R | D C

There were no repeated or re-integrated tests. All test resulted in a pass status.

Overall Qualification Status

Pass
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Service Details

Purpose

This section includes local contact and delivery details for this service.

General Details

Service Order No./Request:

EQP Name:
EQP Revision:

Report Type:

Organization Details
Name:

Location:

Local Contact Details
WName:
Job Title:

Qualification Location:

Operator Details
Name:

Job Title:

Data Acquisition Details

Acquisition Software Name:

Acquisition Software Revision:

Customer Data System (CDS):

6007259385
AgilentRecommended

ES.02.51

Report

TOP-LAB Consultants CO.,LTD.

Agilent CrossLab Compliance Services

189 Moo 3 T.Bangrakphatthana A.Bangbuathong Nontaburi 11110

Khun Manipa Butsee
Lab Manager
ICP Room

Suwan Onkhom

Field Service Engineer

ICP Expert
7.3.1.9507

Es: ICP Expert

Date:
System ID:

November 21, 2024 12:45:28 PM

MY 15350005

Page 4/ 41
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

Spectrometer 1
Manufacturer
Name

Model Number

Sample Introduction

Serial Number

Firmware Revision

Chiller 1

Manufacturer
Name

Model Number
Serial Number

Autosampler 1

Manufacturer
Name

Model Number
Serial Number

Vapor Generator 1

Agilent Technologies
5100 VDV

G8011A

Double pass glass cyclonic spraychamber and seaspray nebulizer

MY15350005

3442

Agilent Technologies
Chiller
G8481A

1A15500418

Agilent Technologies
SPs4
G8410A

AU15210226

Agilent CrossLab Compliance Services

Manufacturer Agilent Technologies
Name VGA77P
Model Number G8475A
Serial Number MY17040001
Date: November 21, 2024 12:45:28 PM

System ID: MY 15350005
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Protocol Details

Purpose

This section lists the revisions for all test units used in this report. For complete test-specific and high-level change details, refer to the
Revision History document.

Test Revision Test

ES.02.50 Autosampler Operation
ES.02.51 CDS Logon Verification
ES.02.50 Instrument Tests
ES.02.50 Preparation

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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CDS Logon Verification
Purpose

This test provides evidence of the logon used to collect qualification data.

Logon: | Admin
Results
Observed Result Expected Result Status
Criteria
? ’ : .
Was the capture done? Yeos | [Yes Pass
Status: .Pass. - - Runs: 1

Overall CDS Logon Verification Test Status

Pass
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Preparation

Purpose

This test records a status for each preparation task for the Agilent ICP-OES.

Configuration Details

Model/Serial No.: G8011A

Results

Criteria Observed Result

Does the plasma ignite successfully in the first three

Yes
attempts?
Was the detector calibration performed and completed Yes
successfully? '
' )Was the instrument calibration performed and completed Yes

successfully?

Agilent CrossLab Compliance Services

~ MY15350005

Expected Result

Yes

| IYes

Yes

Status

Pass

Pass

Pass

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Test Evidence

Agilent CrossLab Compliance Services

Image Details: Was the detector calibration performed and completed successfully?

Date and Time: November 21, 2024 11:50:56 AM

Host Name: LAPTOP-V6TKMFFH

Ui aadl ComInpaItezn dhnngy catrieation W
- Coigans wavelengi cabbratan i

Ouwsbrboard | Lot utemuhal ralbestan: B/2E/2004 33803 50|
Lart resulte

{S) show Detsia
Bruaor
Detectoy | cuinats

Lant sucorsiud cateatmwr 1171872004 1145:55 AM

Dlagaastcs Leg Caney

© Ploswa

O Optica

& Pump

8 Camara

© Watar Cacling

© Plaama Torch Door

© Tocch Loader

O Fraopies

1 Gas Moduk

QRF

© Elsctronics

© Switching Velve

Q Atgen
Conrecied 13 191N

Date and Time: November 21, 2024 11:50:56 AM,Host Name: LAPTOP-VETKMFFH

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Image Details: Was the instrument calibration performed and completed successfully?
Date and Time: November 21, 2024 11:51:22 AM
Host Name: LAPTOP-V6 TKMFFH
Connect + um B Pump -
= !
Confgmanan e
_ Ut vl condguraton durng ealdration
Orgarne wavelenglh ealibeatnan
Tests | l R
Doshbosrd Gt 020 1o eM |
Lastrevutt Pace
e (%) Shaw Detais
. Wiavetength 4736
{ Barart | iwvabegt (s | vaorlargth B ae) | Fanat | Blovars | wosieng®insd | wsdength Emu ey | Pasalt |
O Piaame | Al \’J i :_nu_v_ |0 oo0a7e
© Opics | g T | [prea " javms .
© Purp S N [ oconne
© Comwrs 4 | -] | BT
O Woler Cocimg | : : | g | looorr
© Pleama Teach Door | —— 1--'9-‘;-
0 Tosch Loader 2 a1
@ Praappes e .9
@ Gos Module | v 9]
QRF | o -
O Elecunmes L + L‘J_ .
® Switching Voive f“: 3 ;
o R
O IsaMsl | C-.i.
| )
| T~
| Eemes
[ i
!
Cormecwt N ALIE
Overall Test Status
Pass , Runs: 1
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Instrument Tests

Purpose

This test records a status for each of the automated tests within the Agilent ICP-OES CDS. For detailed test criteria, refer to the
attached report.

Configuration Details

Model/Serial No.: G8011A ' " ~ MY15350005

Results Observed Result Expected Result Status

Are the Functional Tests results within acceptance criteria?

Subsystem Communications

Yes '_ Yes Pass
Air Flow Yes " Yes Pass
Water Flow Yes | [ Yes Pass
Gas Flows .Y.es o ' [Yes | pass
RF Generator lYes | 'Yes Pass
Camera Yes Yes Pass
Optics Yes o | 'Yes Pass

Are the Instrument Performance Tests results within acceptance criteria?

—— s Moo : 7 o
Sensitivity Yes Yes . | |Pass
Precision Yes ] [Yes Pass

Overall Test Status

Pass R | " I Runs: 1

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Autosampler Operation

Purpose

This test verifies that the autosampler operates properly.

Configuration Details

Model/Serial No.: G84“10A

Results

Criteria

Does the autosampler successfully move to the specified
location(s)?

Overall Test Status

Observed Result

Yes

Agilent CrossLab Compliance Services

 AU15210226

Expected Result Status

Yes | Pass

Page 12/ 41

-B;SS Runs: |1
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Declaration of Change Control

This document is under change control. Revision history is maintained and printed on each document. Access to the master
documents is limited to process owners. Documents receive periodic review and cannot be assigned an evergreen status.  The
qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
qualification. Agilent Technologies recommends that instrument configuration change management procedures be in place in order to
maintain the validation process. Any changes to the analytical or computer hardware or software must be clearly specified. A
change management system provides a means for determining the degree of requalification required according to the extent of the
changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
their results. Note: Hardware/software configuration management is the customer's responsibility.

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific training certificate to the Equipment
Qualification Report (EQR). Obtaining ACE technique-specific certification includes pre-requisite trainings for Data Integrity, General
Compliance topics (GMP, GLP, ALCOA, etc.), instrument hardware and software components, and the ACE technique itself. The one
certificate encompasses all pre-requisite trainings as documented in the Agilent Learning Management System called Success

Factors.
Location Category Document Name Page
EQR General ACE Self Qualification Certificate 15
EQR General Operator's training certificate and qualifications 16
EQR General Operator's training certificate and qualifications 17
EQR General Operator's training certificate and qualifications 18
EQR General Operator's training certificate and qualifications 19
. )EQR Material Certificate of Analysis Wavelength calibration solution 20
EQR Material Certificate of Analysis Wavelength calibration solution 21
EQR Material Certificate of Analysis Wavelength calibration solution 22
EQR Material Certificate of calibration Blank solution 23
EQR Material Certificate of calibration Blank solution 24
EQR General Instrument's Test Report 25
EQR General Instrument's Test Report 29
EQR General Instrument's Test Report 33
EQR General Instrument's Test Report 37
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005

Page 14/ 41



© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

General
Document Name: | ACE Self Qualification Certificate
- Agilent Technologies
Agilent Compliance Engine Self Qualification
Date: May 1, 2024 12:03:30 PM
Drive Serial #: 72418ECB Platform Revision: ACE 3.12.115
Individual self-qualification reports for each specific technique installed are also available upon request. They provide additional details
on the general report from the concise summary and are structured by the actual algorithms challenged during the process. There is
not a one-to-one relationship between algorithms and OQ program tests because some algorithms are used by several tests and
across multiple similar hardware components of the qualified systems.
Technlque Type Tests Completed Result
Atomic Absorption 7 Conforms
Capillary Electrophoresis 10 Conforms
Dissolution 6 Conforms
Emission Spectroscopy 3 Conforms
Gas Chromatography 29 Conforms
Gas Chromatography - GCMS {iZ; Conforms
Gel Permeation Chromatography 9 Conforms
ICP-MS 6 Conforms
Infrared Spectroscopy 7 Conforms
Liquid Chromatography 17 Conforms
Liquid Chromatography - LCMS 8 Conforms
Microfluidics 18 Conforms
Sample Preparation - Gas Chromatography 9 Conforms
Sample Preparation - Liquid 8 Conforms
Chromatography
Supercritical Fluid Chromatography 15 Conforms
Software 6 Conforms
UV-Vis Spectrophotometer 13 Conforms
Overall Qualification Status
IConforms
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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General
Document Name: !Operator‘s training certificate and qualifications
|
|
Trusted Answers
This is to certify that
Suwan Onkhom
has successfully completed
Classroom training
AN-CE-SS-11-031-B: ACE 3.X Core and USQ Specific
Training with Mentoring (Rev 1)
on 17..2567
instructed by Sriyowwong, Sombat
Servic tes hav
A certificate for Service and Support training is only valid while employed by Agilent Technolugies or while working as
an Agilent authorized service provider, through which the service employee has ongoing access to Agilent's: Safety Alerts,
Service Notes, internal technical updates, update training, current d i hnical support, current parts, and
parts updates, Completion of training alone, without being employed by Agilenl Technologics, does not qualify an
individual to safely install, service or mainlain Agilent products.
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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General

Document Name: :Operator‘s training certificate and qualifications ]

Agilent

Trusted Answers

This is to certify that

Suwan Onkhom

has successfully completed
Self-Paced Online training

ANV-CE-ICPOES-2-007-C: ACE ICPOES Specific
Training (Rev Rev.01.07)

on 25..2567

All Service and Support training certificates have the following specific limitations.

A certificate for Service and Support training is only valid while employed by Agilent Technolagies or while working as
an Agilent authorized service provider, through which the service employee has ongoing aceess to Agilent's: Safety Alerts,
Service Notes, internal technical updates, update training, current d i hnical support, current parts, and
parts updales. Completion of training alone, without being employed by Agilenl Technologies, does nol qualify an
individual o safely install, service or maintain Agilent products.

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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Agilent CrossLab Compliance Services

General
Document Name: 'Operator's training certificate and qualifications |
|
Trusted Answers
This is to certify that
Suwan Onkhom
has successfully completed
Classroom training
ANV-CE-ICPOES-2-024-A: Agilent 5100 5110 ICP-OES
Support Add On Training (Rev 1)
on 26..2567
instructed by Teng, Yong Tye
Vi wing s
A centificate for Service and Support training is only valid while employed by Agilent Technologies or while working as
an Agilent authorized service provider, through which the service employee has ongoing access to Agilent’s: Safety Alents,
Service Motes, internal technical updates, updaie training, current documentation, technical support, current parts, and
parts updates. Completion of training alone, without being employed by Agilent Technologics, does not qualify an
individual lo safely install, service or maintain Agilent products.
Date: November 21, 2024 12:45:28 PM

System ID:

MY 15350005
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General

Document Name: iiOperator's training certificate and qualifications

Agilent

Trusted Answers

This is to certify that
Suwan Onkhom
has successfully completed
Self-Paced Online training

ANV-CE-ICPOES-2-011-B: 5110 ICP-OES Update
Training CBT (Rev 1)

on 6. 2567

Al A 14

A centificate for Service and Support training is only valid while employed by Agilent Technologies or while working as
an Agilent authorized service provider, through which the service employee has ongoing aceess to Agilent's: Safety Alerts,
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Materials

Document Name:

Certificate of Anéi))si_é-Wavélé-rug{h callbratlon solution

Agilent

CERTIFICATE OF ANALYSIS

Agilent Product Name; Wavelength Calibration Solution for ICP-OES & MP-AES, 5 mg/L, 500mL

Agilent Part No: 6610030100
Lot No: 1469287

Product Specifications

Analyte Certified Conc, Analyte Certified Conc.
Al 5.000 + 0.025 malL Mn 5.000 +0.025 mo/L
As 5.000 £ 0.025 mgil. Mo 5.000 £ 0.025 mg/L
Ba 5,000 * 0.025 mg/L Ni 5.000 1 0.025 mgil
Cd 5.000 1 0,025 mglL Pb 5.000 + 0.025 mgiL
Go 5.000 +0.025 mgiL Se 5.000 % 0.025 mg/L
Cr 5.000 + 0.025 mgiL Sr 5.000 £ 0.025 mgiL
Cu 5.000 £ 0.025 mgiL Zn 5.000 £ 0.025 mg/L
K 50,00 £ 0.25 mg/L

Matrix: 5% HNO3
Storage Conditions: Slore al Room Temperature {15°C to 30°C)

Intended Use: This solution is intended for use as a certified reference material or calibration standard for inductively
coupled plasma optical emission spectroscopy {ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS},
atomic absorption spectroscopy {flame AAS nr GFAAS), microwave plasma atomic emission spectroscopy (MP-AES),
x-ray fluorescence spectroscopy (XRF}, and other techniques for elemental analysis.

Certification & Traceability: This CRM was manufactured under a guality management system that is registered to 1SQ
9001, 1SO 17034 and ISO/IEC 17025, This CRM was prepared to the certified concentrations shown above by
gravimetric methods using single-element concentrates that were certified using the “High Performance {CP-OES”
pratocol developed by NIST and are directly traceable to the NIST SRMs listed below. This solution was stabilized using
high purity nitric acid {HNGa) and diluted with filtered {0.22um), 18 M-ohm deionized water, The balances used in the
preparation of this CRM are calibrated regularly with traceability to NIST. All volumetric dilutions are performed in Class
A calibrated glassware, The certified concentrations were determined based upon gravimetric procedures. Secondary
verification of the certified concentrations was perl?rmed using ICP-OES that was calibrated and/or referenced against
NIST SRMs: 31012, 3103a. 3104a, 3108, 3113, 3112a; 3114, 3141a, 3132, 3134, 3136, 3128, 3149, 31533, and 3168a. The
uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence
level using a coverage faclor of k=2. I

Instructions for Use: Agilentr ds that the sofution be th ghly mixed by repeated shaking or swirling of the
bottle immediately prior to use. To achieve the highest accuracy the analyst should: (1} use only pre-cleaned containers
and transferware, {2) avoid pipetling directly from the CRM's original container, (3) use a minimum sub-sample size of
500pL, {4) make dilutions using calibrated balances or centified volumetric class A flasks and pipettes, (5} dilute to
volume using the same matrix as the original CRM, and (6) never pour used product back into the original container.

The solution should he kept tightly capped and stored under normal laboratory conditions. Do not freeze. heat, or
expose to direct sunlight. Minimize exposure to moisture or high humidity,
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Materials

Document Name: Certificate of Aﬁéiyéis Wavelength calibration solution

Agilent

Period of Validity: Agilent ensures the accuracy of tgis-salﬂlion untﬂr;; }a;birét_isﬁa;e show-nwt.::ait-xw, pr;:/l’l’;dthe
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled
due to any significant changes in the stability of the solution.

Date of Release: Sample lot approver;
31 May 2024

Date of Expiration: ﬂu[ M

Earlier of 27 May 2026 or 12 Months from Date opened. Chuck Goudreau, Cartifying Officer

Date Opened:
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Materials

Document Name:

Agilent CrossLab Compliance Services

;Certiﬂcate of Analysis Wavelength 'calibra“t'i'o'n'sélution

Homageneity: This solution was d d 10 be h by p d: [

- Agilent

Hazard Information: Refer to the Safety Data Sheet {SDS), which can be obtained at www,agilent.com/chem/sds.

with the of IS0 17034 and 1SO

Further Information: Please contact Agilent for further information about this CRM.

Guide 35. Replicate samples of the finished solution were analyzed to conlirm its homogeneily, in accordance with QSP 6-13
Assessment of Homogeneity and Stability. To ensure homogeneity, users should not take 3 smaller sub-sample
Instructions for Use, as doing so will invalidate the certified values and uncertainties,

uunliiy Certifications: This CRM was prepared under a quality manegement system that is:
i (TUV NORD Cert. Reg, No. 44 100 16560231)

than specilied in the

- LG Standards, 275 Abby Road, Manchesies, NH 02103

Page3of3
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Materials
Document Name: Certificate of calibration Biank solution
- Agilent
- Agilent Product Name: Calibration Blank Solution 5% HNOs
Agilent Part No: 5190.7001
' Lot No: 1482966
Volume: 500mL
Product Specifications
Matrix: 5% HNOa
Storage Conditions: Store at Room Temperature {15°C to 30°C)
Intended Use: This solutian is intended for use as a calibralion blank solulion or zero concentration standard for inductively
coupled plasma optical emission spectroscopy {ICP-0ES), microwave plasma alomic emission spectroscopy {MP-AES), or
atomic absorption spectroscopy (flame AAS or GFAAS). and other techni for el tal analysi
Certification & Traceability: This CRM was manufactured under a quality management system that is accredited 10 1S0 17034,
1S0/1EC 17025, and registered to 1S0 8001, This CRM was prepared using high purily nitric acid {HNO1) and diluted with
fillered {0.22pm), 18 M-ohm deionized water. The balances used in the preparation of this CAM are calibrated reguiarly with
traceabilily to NIST. Al volumetric dilutions are performed in Class A calibrated glassware.
Uncertified Values: Agilent ICP-MS was used to determine tiace metal concentralions for this product {nd = not determined).
Trace Concentrations (pg/L)
Ag  <0.02 Ce <001 Gd  <0.01 Lu <001 Pb <0.02 Se <01 T <002
Al 0.7 Co <0.01 Ge <0.01 Mg 0671 Pd  <0.01 Si <5 Tm <001
As  <0.05 Cs <001 Hi  <0.01 Mn  <0.01 Pr <0.01 Sm  <0.01 U <001
Au - <0.01 Cr <0.05 Hg  <0.02 Mo <0.01 Pl <001 Sn  <0.01 Vo <0.02
8 <0.2 Cu  <0.02 Ho <0.01 Na  1.207 Rb  <0.01 Sr <0.05 W <002
Ba <002 Dy <001 In nd No  0.018 Re 0013 Ta <001 Y <001
Be <0.01 Er  <0.01 Ir <00 Nd <001 Rh  <0.01 To  <0.01 Yo <0.01
B <0.01 Eu  <0.01 K 1697 Ni - <0.02 Ru <001 Te <0.05 Zn  <0.05
Ca <i Fe <05 La  <0.01 Os  <0.05 Sb <0.02 Th  <0.01 Ir <0
Cd <001 Ga <0.01 Li <0.1 P <5 Sc <0.02 T <0.02
Instructions for Use: Agilent recommends that the solution be tharoughly mixed by repeated shaking or swirling of the hottle
immedialely prior o use, To achieve the highest accuracy the analyst should: (1) use only pre-cleaned containers and
transferware, {2) avoid pipelting directly from the CRM's original iner, {3) use a mini ut ple size of 500pL. (4)
make dilutions using | bal or certified vol ic class A (lasks and pipetles, and (5) never pour used product
back into the original container. The solution shoultl be kept tightly capped. Store at controlled room temperature per USP 35
110.30.50). Do nol [reeze, heat, or expose to direct sunlight. Minimize exposure Lo maisture or high humidity.
Period of Validity:Agilent ensures Lhe accuracy of Lhis solution until the expiration date shown below, provided the
inslructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to
any significant changes in the stability of the solution.
Pagelaol2
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Materials
Document Name: | Certificate of calibration Blank solution
- Agilent
Hezerd tnformation: Reler Lo the Safety Dats Sheet {SDS), which can be obtained ot www.ogilent.com/chem/sds.
Homopgeneity: This solution was d ined to be by praced with the requi 011S0 17034 and IS0 Guide
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity. in accordance wilh OSP §-13 Assessment of
Homogeneity and Stability. To ensure homageneity, users should not take a smalter sub. ple than ified in the ions [or Use, as
doing so will invatidate the certified values and uncertalnties.
Further Information: Please contact Agllent for further information about this CRM.
Quality Cortifications: This CRM was prepared under a quality manzgement system that is:
«  Registered to IS0 8001:2015 - Quality Management Systems — Requirements (TUV SOD America Certificate Number 351 24 6017)
»  Accredited to IS0 17034— Genaral Requi for the Comp of Rell Material F
{A2LA Cert. No. 2848.02)
o SO 17034 refe additional requi specified in IS0 Guida 31 and 1SO Guide 35.
e Accredited to ISO/IEC 17025 — General Requi for the Comp of Testing and Calibration Laboratories [A2LA Cert.
No. 2848.01)
«  LGCSlandords. 276 Abby Road, Manchoster, NH 03103
Date of Relaase: Sample lot approver:
7 August 2024 ﬂ
Date of Expiration: w[‘%ﬁiu
Earlier of 19 July 2028 or 12 Manths from Date opened. Chuck Goudreau, Certilying Officer
Date Opened:
Poge 20f 2
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005

Page 24/ 41



© 2024 by Agilent Technologies

General

Document Name:

. lhstrdﬁént's 'Te.s.t Rebort

Agilent CrossLab Compliance Services

Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test started on

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A

MY 15350005

7.6.2.12331

5590

Suwan O.

11/18/2024 10:09:27 AM
11/18/2024 10:15:36 AM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Fail
Precision Test Pass
Page 1 of 4
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Document Name:

[Instrument's Test Report

Agilent CrossLab Compliance Services

Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <£9.40 7.38
As (188.980 nm) <8.20 6.68
C (193.027 nm) < 11.50 8.91
Mo (202.032 nm) <8.20 6.57
Cr (206.158 nm) <13.40 9.57
Zn (213.857 nm) <8.70 7.15
Pb (220.353 nm) <9.50 7.41
Co (228.615 nm) £17.20 12.32
‘Ba (230.424 nm) <9.40 7.78
Mn (257.610 nm) <£13.30 9.61
Mn (260.568 nm) <20.30 14.26
Cr (267.716 nm) < 11.00 8.30
Cu (324.754 nm) <25.00 18.17
Cu (327.395 nm) <14.20 11.57
Sr (338.071 nm) <33.50 24.66
Ba (455.403 nm) <44.00 31.83
Sr (460.733 nm) < 36.00 21.63
Ba (493.408 nm) <36.00 25.79
Ba (614.171 nm) <42.00 30.69
Ar (675.283 nm) <£74.00 67.96
K (766.491 nm) < 80.00 57.99
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Document Name:

Instrument's Test Report

Agilent CrossLab Compliance Services

Sensitivity Test

Radial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
Zn (213.857 nm)
Pb (220.353 nm)
Mn (257.610 nm})
Al (396.152 nm)

Ba (493.408 nm)
K (766.491 nm)

Axial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
:Zn (206.200 nm)
Zn (213.857 nm)
Cd (214.439 nm)
\Pb (220.353 nm)
Mn (257.610 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Al (396.152 nm)

Ba (493.408 nm)
K (766.491 nm)

Precision Test

Radial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
.Zn {213.857 nm)
Pb (220.353 nm)
Mn (257.610 nm)

Specification
2 46.0
241.0
21421.0
246.0
23518.0
234

234.0

218

éSpeciﬁcation
|2 208.0
'2 159.0
2243.0
21743.0
24227.0
2320.0

2 10625.0
> 1048.0
219.0
26.0

2 60.0
224.0

Specification
<2.60
<2.60
<150
<2.60
<150

Method
SRBR
1SRBR
iSRBR
ISRBR
!SRBR
SBR
SBR
SBR

Method
SRBR
SRBR
SRBR
SRBR
SRBR
SRBR
SRBR
SRBR
SBR
SBR
SBR
SBR

Ratio
39.9
34.0
997.3
58.4
3004.4
1.3
16.2
1.1

Ratio
111.4
92.0
573.9
12680.8
13610.4
258.6
12430.5
2317.8
10.6
3.9
32.2
26.3

Fail

Standard Blank

613.2 140.6
670.8 195.7
18495.7 331.7
1582.2 405.6

104847.4 1190.4

28019.0 11939.6
574220.2 33475.8
95880.4 45060.1

Standard Blank
2930.6 483.0
32457 740.6
12278.9 426.5
107824.2 1570.9
119758.7 1080.5
13415.3 1962.0
971529.2 6032.9
208499.1 7520.0
233871.2 20160.3
242765.9 50006.7
46120526  139088.3
3999879.0  146371.9

Pass

Measured Value % RSD

1.64
0.95
0.79
0.87
0.84
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Document Name:

Instrument's Test Report

Agilent CrossLab Compliance Services

Al (396.152 nm)
Ba (493.408 nm)
K (766.491 nm)

Axial

Element Wavelength

As (188.980 nm)
Se (196.026 nm)
Zn (206,200 nm)
Zn (213.857 nm)
Cd (214.439 nm)
Pb (220.353 nm)
‘Mn (257.610 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Al (396.152 nm)

Ba (493.408 nm)
K (766.491 nm)

iReport Detail © -

£1.50
<1.50
<150

Specification

<150
<1.50
<1.50
<1.50
<150
<1.50
<150
<150
<1.50
<1.50
<1.50

<£1.50

Tests Run - Operator: Suwan O.

Instrument Performance- Started

Instrument Performance Completed - Failed

0.53
0.92
0.40

Measured Value % RSD

0.75
0.79
0.64
0.59
0.58
0.61
0.84
071
0.72
0.55
1.04
0.68
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General

Document Name:

Instrument's Test Report

Agilent CrossLab Compliance Services

Report Summary

Instrument Model

Instrument 1D

Instrument Serial Number

Software Version
Firmware Version

Tested By

Test started on

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES

G8011A/G8015A
MY15350005
7.6.2.12331

5590

Suwan O.

11/21/2024 9:39:35 AM
11/21/2024 9:52:46 AM

Subsysterm Communications Test

Air Flow Test
Water Flow Test
Gas Flows Test
RF Generator Test
Camera Test

Optics Test

Advanced Valve Systemn Test

Resolution Test
Sensitivity Test

Precision Test

Subsystem Communications Test

Air Flow Test
30% Air Flow (relative
speed)
6.00

Water Flow Test

RF Water Flow(L/min)
1.38

60% Air Flow (relative
speed)
|12.00

Camera Water Flow (L/min)
1.14

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Skipped
Skipped
Skipped
Skipped

Pass

Pass

Pass

Water Inlet Temperature (°C)
18.10
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Document Name:

| I'nstrum'é'ni"s Test Rebort

Agilent CrossLab Compliance Services

Gas Flows Test Pass
Nebulizer .Actual Flow Back Auxiliary ‘Actual Flow  'Back
Target Flow Pressure Target Flow . ‘Pressure
0.70 10.71 i281.31 2.00 2.00 1107.43
Makeup ‘Actual Flow  !Back Plasma ‘Actual Flow  Back
Target Flow ‘Pressure TargetFlow : Pressure
2.00 2.00 1120.38 18.00 117.93 27.46
i 1
RF Generator Test Pass
RF Power Supply Test iPassed
RF Power Supply (V) 147.503
RF Oscillator Test Passed
RF Oscillator Frequency 25.787
(MHz)
Work Coil Current (A) 147.607
RF Power Supply Current (A) {1.998
:Camera Test Pass
Black Level Test Noise Test |Photo Response Test
Passed Passed 'Passed
‘Optics Test Pass
iRadial
Intensity 11776979 2157785
Wavelength  |737.212 1737.212
Report Detail
Tests Run - Operator: Suwan O.
Subsystem Communications Test- Started
SubSystem Status
Mains Power Module - Passed
Gas Control Module - Passed
RF Generator - Passed
pre-optics Module - Passed
Optics/Camera Control Module - Passed
Page 2 of 4
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Document Name:

: I-nétru-ment'-é Test-liepért

Agilent CrossLab Compliance Services

Peristaltic Pump - Passed
Subsystemn Communications Test Completed - Passed

Air Flow- Started

Fan Speed(%) Air Flow(relative speed) Status

30% 6 -Passed
60% 12 -Passed
Air Flow Completed - Passed

Water Flow- Started

RF Water Flow(L/min) = 1.38
Camera Water Flow (L/min) = 1.14
Water Inlet Temperature = 18,10
RF Water Flow(L/min) (off) = 0.00
Water Flow Completed - Passed

Gas Flows- Started

Channel Target Actual Pressure Failure Status

Auxiliary Gas 0.00 0.04 N/A N/A - Passed
Auxiliary Gas 2.00 2.00 N/A N/A - Passed
Nebulizer Gas 0.00 0.05 0.23 N/A - Passed
Nebulizer Gas 0.70 0.71 281.31 N/A - Passed
Plasma Gas 0.00 0.89 N/A N/A - Passed
Plasma Gas 18.00 17.93 N/A N/A - Passed
Makeup Gas 0.00 0.03 N/A N/A - Passed
Makeup Gas 2.00 2.00 N/A N/A - Passed
Purge Gas 0.70 0.70 N/A N/A - Passed
Purge Gas 3.70 3.70 N/A N/A - Passed

All Channel flows ON : - Passed

All Channel flows OFF : - Passed

Gas Flows Completed - Passed

RF Generator- Started

RF generator turned off - Passed

RF generator turned on - Passed

Bias Control = 0 V - Passed

RF Power Supply - Set Value = 150V, Actual Value = 147.50V - Passed

RF Oscillator Started - Passed

RF Oscillator Frequency(MHz) = 25.79 , Workcoil Current(Amps) = 47.61, RF Power Supply
Current(Amps) = 2.00 - Passed

RF Oscillator stopped - Passed

RF generator turned off - Passed

RF Generator Completed - Passed

Camera Test- Started

Black level test - PASSED

Noise test - PASSED

Photo response test - PASSED
Camera Test Completed - Passed

Optics Test- Started

Test View Mode Intensities Status

LED Off  -Passed
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Document Name:

Instrument's Test Report

Agilent CrossLab Compliance Services

Plasma ignite Started

Plasma ignite - Passed

Waiting 5 min for plasma warm up

Shutter opened - Passed

Peak Intensity Radial mode 1776979.01 - Passed

Shutter closed - Passed

Peak Intensity(closed shutter) Radial mode 37.99 - Passed
Shutter opened - Passed

Optical Argon Ratio: Calculated Value = 3.06, Factory Value = 3.00
Peak Intensity Axial mode 2157785.34 - Passed
Radial-Axial Intensity Ratio:(Range 0-100) - 1.21 - Passed
Shutter closed - Passed

Optics Test Completed - Passed
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General

Document Name:

Instrurhent‘s Tést FEepcBrt .

Agilent CrossLab Compliance Services

Report Summary
Instrument Model
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test started on

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/GB015A

MY15350005

7.6.2.12331

5580

Suwan O.

11/21/2024 11:20:32 AM
11/21/2024 11:26:07 AM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass
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Document Name:

Instr-unierif's Tést Reporf -

Agilent CrossLab Compliance Services

Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <9.40 7.26
As (188.980 nm) <8.20 6.35
C (193.027 nm) < 11.50 8.60
Mo (202.032 nm) <8.20 6.45
Cr (206.158 nm) <13.40 9.68
Zn (213.857 nm) <8.70 7.21
Pb (220.353 nm) <9.50 7.36
Co (228.615 nm) =17.20 12.11
Ba (230.424 nm) <9.40 7.70
Mn (257.610 nm) <13.30 944
Mn (260.568 nm}) <20.30 14.01
Cr (267.716 nm) < 11.00 8.29
Cu (324.754 nm) <25.00 18.06
Cu (327.395 nm} <14.20 11.49
Sr {338.071 nm) <33.50 23.80
Ba (455.403 nm) <44.00 32.04
Sr (460.733 nm) <36.00 17.99
Ba (493.408 nm) < 36.00 2430
Ba (614.171 nm) 242,00 127.80
Ar (675.283 nm) £74.00 60.40
K (766.491 nm) <80.00 62.87
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Document Name: Instrument's fest Reboft

Sensitivity Test Pass

Radial
Element Wavelength Specification 'Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 78.5 {700.9 65.5
Se (196.026 nm) 2410 SRBR 66.3 669.3 79.3
Zn (213.857 nm) > 1421.0 SRBR 3202.7 33041.8 105.8
Pb (220.353 nm) 246.0 SRBR 170.0 12033.0 125.9
Mn (257.610 nm) 23518.0 SRBR 10931.5 1209842.1 367.2
Al (396.152 nm) 234 SBR 8.7 ’%40048.5 41254
Ba (493.408 nm) 234.0 SBR 111.2 1379257.8  12294.7
K (766.491 nm) 218 SBR 4.3 120552.1 22801.4

Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 245.4 2607.6 104.0
Se (196.026 nm) 2159.0 SRBR 217.6 2696.2 138.1
Zn (206.200 nm) 2243.0 SRBR 1032.6 10007.4 92.2
Zn (213.857 nm) 2 1743.0 SRBR 9431.0 148583.5 247.4
Cd (214.439 nm) 24227.0 SRBR 8302.4 114238.6 188.7
Pb (220.353 nm) = 320.0 SRBR 750.4 13412.6 305.1
Mn (257.610 nm) = 10625.0 SRBR 41773.9 1303106.3 971.6
Cr (267.716 nm) 2 1048.0 SRBR 7384.5 256357.3 1194.0
Cu (324.754 nm) 219.0 SBR 96.6 358899.8 3678.1
Al (396.152 nm) 26.0 SBR 130.7 281041.8 8866.2
Ba (493.408 nm) 260.0 SBR ‘339.6 87642775 257343
K (766.491 nm) 224.0 SBR 103.7 3890917.3  37166.7

Precision Test Pass

Radial
Element Wavelength Specification Measured Value % RSD
As (188.980 nm) <£2.60 1.12
Se (196.026 nm) £2.60 1.41
2Zn (213.857 nm) <$1.50 0.35
Pb (220.353 nm}) <2.60 0.64
Mn (257.610 nm) <1.50 042

Page 3 of 4
Date: November 21, 2024 12:45:28 PM
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Document Name:

Instrument's Test Report

Agilent CrossLab Compliance Services

Al (396.152 nm)
Ba (493.408 nm)
K (766.491 nm)

Axial

Element Wavelength

‘As (188.980 nm)
Se (196.026 nm)
Zn (206.200 nm)
Zn (213.857 nm)
Cd (214.439 nm)
Pb (220.353 nm)
Mn (257.610 nm)
Cr (267.716 nm)
Cu (324.754 nm)
1Al (396.152 nm)

‘Ba (493.408 nm)
K (766.491 nm)

Report Detail

<1.50
<1.50
<1.50

Specification
< 1.50
<1.50
<1.50
<150
< 1.50
<150
<1.50
< 1.50
<1.50
<150
<1.50
<1.50

Tests Run - Operator: Suwan O.

Instrument Performance- Started

0.32
0.76
0.37

Measured Value % RSD
0.61
0.55
0.25
0.23
0.24
0.33
0.60
0.32
0.50
0.40
0.63
0.61

Instrument Performance Completed - Passed

Page 4 of 4
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General

Document Name:

;Instrument;s Test Rébort .

Agilent CrossLab Compliance Services

Software Verification Report

Datc: Thursday, November 21, 2024

Windows User Name:  Admin

Install Type: N/A

Time: 11:32:31 AM
[UTC +07:00:00]

Base Revision 762

Number:

Additional Packages: NA

Host Name:

Product Name :

DESKTOP-GIFCSNG

ICP Expeit

Base Reference File Name : 1ICPReferenelile.xml
Summary :
Overall Evaluation of Installation Check : PASS

File Report Summary

No missing files or invalid files found

No system file difference found

Files Registration Report Summary

Files Registration check not required for this product

Registry Report Summary

Regislry entries check not required for this product

Date:
System ID:

November 21, 2024 12:45:28 PM

MY 15350005
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Electronic Signature

Purpose

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic signature that requires two distinct identification components: unique username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unique password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details

Full Name of Signer: Suwan Onkhom

Logged On User Name: suwan.onkhom@non.agilent.com

Signature Creation Date: November 21, 2024

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from our
interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologies makes no

promises or representations as to its sufficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
.a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connection with the

furnishing, performance, or use of this material.

Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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User Name: suwan.onkhom System Id: MY15350005
Report Generated by Hostname: LAPTOP-V6TKMFFH Print Date: November 21, 2024 12:45:36 PM

0QIO_TLC_6007259385_20241118 Transactlon log :

Time Transaction Activity Type of Transaction Optional Information

State Performed
November 18, 2024 Audit SessionCreated  Session None
1:15:01 PM
November 18, 2024 Start Configuration Session None
1:15:01 PM
November 18, 2024 Audit Entitlement Licensing User is Nonpaying and does
1:15:01 PM not require an unlock code
November 18, 2024 Audit EqpLoaded Session EQP details for primary
1:15:20 PM technique [Es] -

File path:

[ProtocolPacks/Es/Configurati
ons/02.51/Es.02.51.eqp],
EQP File Name:
[Es.02.51.eqp], EQP Name:
[AgilentRecommended],Proto
col Revision :[Es.02.51]

November 18, 2024 End Configuration Session None
1:15:23 PM
November 18, 2024 Start Qualification Session oQ
1:15:26 PM
November 18, 2024 Start Execution CDS Logon Verification None
1:15:26 PM Qualitative Test
November 18, 2024 Audit AceClosed Session None
2:27:09 PM
November 21, 2024 Audit AceRestarted Session None
9:25:51 AM
November 21, 2024 Audit SessionReloaded Session None
9:25:52 AM
November 21, 2024 Start Qualification Session oQ
9:25:54 AM
November 21, 2024 Start Execution CDS Logon Verification : None
9:25:54 AM Qualitative Test
Page 1/3
Date: November 21, 2024 12:45:28 PM
System ID: MY 15350005
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User Name: suwan.onkhom System Id: MY15350005
Report Generated by Hostname: LAPTOP-V6TKMFFH Print Date: November 21, 2024 12:45:36 PM
0QIO_TLC_6007259385_20241118 Transactlon log :
Time Transaction Activity Type of Transaction Optional Information
State Performed
November 21, 2024 Start Execution Preparation : 5100 VDV: None
11:50:07 AM Qualitative Test - No setpoints
associated
November 21, 2024 End Execution Preparation : 5100 VDV: Run Count : 1
11:51:26 AM Qualitative Test - No setpoints
associated
November 21, 2024 Start Execution Instrument Tests : 5100 VDV:  None
11:51:32 AM Qualitative Test - No setpoints
associated
November 21, 2024 End Execution Instrument Tests : 5100 VDV:  Run Count : 1
11:52:26 AM Qualitative Test - No setpoints
associated
November 21, 2024 Start Execution Autosampler Operation : None
11:52:29 AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
November 21, 2024 End Execution Autosampler Operation : Run Count : 1
11:52:38 AM Autosampler 1 - SPS4:
Qualitative Test - No setpoints
associated
November 21, 2024 Start Execution CDS Logon Verification : None
11:52:41 AM Qualitative Test
November 21, 2024 Start Execution CDS Logon Verification : None
11:58:05 AM Qualitative Test
November 21, 2024 End Execution CDS Logon Verification : Run Count : 1
12:25:43 PM Qualitative Test
November 21, 2024 End Qualification Session oQ
12:25:52 PM
November 21, 2024 Start Reporting Session None
12:25:52 PM
November 21, 2024 Audit Reporting Session Report Generated :
12:43:55 PM Certificate
Page2/3

Date:
System ID:

November 21, 2024 12:45:28 PM
MY 15350005
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Agilent CrossLab Compliance Services

User Name: suwan.onkhom

Report Generated by Hostname: LAPTOP-V6TKMFFH

OQIO_TLC_6007259385_20241118 Transaction log :

System Id: MY15350005

Print Date: November 21, 2024 12:45:36 PM

Time Transaction
State

Activity

Type of Transaction

Performed

Optional Information

November 21, 2024 Audit
12:44:28 PM

November 21, 2024 Audit
12:45:28 PM

Reporling

Reporting

Session

Session

Page3/3

Report Generated : Report

Report Signed : Certificate
PDF Name:
OQIO_TLC_6007259385_20
241118_20241121_Certificat
e_1.pdf

User Name:
suwan.onkhom@non.agilent.
com

Full Name of Signer: Suwan
Onkhom

Reason for sighature:
Executed protocol and
published this original version
of document

Date:
System ID:

November 21, 2024 12:45:28 PM
MY 15350005
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