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(6) AU lY
sdunsinusiegenanmiily Tutui 22 nsngiau 2568 a3UnansnTITIATIZARINNTI

1.5.2-6 (MAKWIN A) lneds1azidunnal

a o o/

UrUszuneluamsinna1d e lagans AUANYUENIIAIUNI8AIN FV89U1 TA1UBYAIN

Y T

A1 v oA

0.01 unanddulavead nduldiduiuisaies augudadesnin 0.01 Wuily wazanudunsa-ai

JAyinnu 7.4

audnuuzmaed wui vesdefiazasldiomn favihiu 392 Sadnsu/Aans weniia
fiduvii 0.055 fadniu/ans anunsedeiavan Seuiifu 105 fadniu/ans Fama dawiiy 0.78
fadn3u/ans easlsd da1windu 80 Hadnsu/ans geelsd TAwvindu 0.01 Tadnsu/ans wazlumy
fienwiniu 4.0 Tadnsuw/dns wan newuas uazdinzd avaliny

(%

AMANBAUENIIRATINYT WU USinaladnesuuuaiiisevianun (Total Coliform Bacteria)

8 1ala (Ecol) aunvlladonda oolSea (Staphylococcus aureus) waluiuaan (Salmonella ssp.)
AARANILAEN WasWIsaud (Clostridium perfringens) a13lany

a5 duiie Janentdn) wuii wuisey dawindu 0.058 lulasndu/ans Teenlud dartesnin

0.004 lulasn$u/ans Usew azi ansy Sadlen Tasflonson uazuandlon asialiny

dethuanisnegaunmildunuieuisutuaunsgununimissuivesns
UszUrdugiianamudiuuziivesesdniseunsielan (WHO) aduil 4 3 a.a.2011 a1Anuand 1
A.A. 2017 WUt wanTieTgauamilideoglunasiiasgiuimun

M13°99 1.5.2-6 wan1sAasizinannildusiaueiasiinglagansvasinatniseumiadiu

aytinga9in g NAN1IATIVINATIER ANATFIU

ANANYLNIAIUNILATN

1. #U51n4) (Apparent color) Pt-Co <0.01 TaiiAu 15
2. SauaznAu (Taste and odor) - Liduiiihdades Lidufiihdaies
3. Auu (Turbidity) NTU <0.01 e 5
4. mudunsa-Ang (pH) - 74 6.5-8.5
AMENYUENILAL
5. voswdeflavane e

me/L 392 TaiiAu 1000
(Total dissolved solids)
6. wan (Fe) me/L p3aliny laiAu 0.3
7. unenila (Mn) me/L 0.055 laifu 0.1
8. N94A9 (Cu) me/L p3aliny laiAu 2.0
9. dangd (zn) me/L p3aliny TlaiAu 3.0
10. ANEnsEAIvIn

me/L 105 TaliAin 300

(Total hardness as CaCos)
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A1579% 1.5.2-6 wamsAassiaunnildusnaemiinglagaisvesinarniaeiuiaiu (se)

fvtingaain e NANTISATIVIATIZN ARSI
11. Fawln (Sulfate) me/L 0.78 TaiiAu 250
12. aaalsa (Chloride) me/L 80 laiifiu 250
13. vlgealsa (Fluoride) mg/L 0.01 lsiifiu 1.5
14. Tumsn (Nitrate as NO5) meg/L 4.0 TaiAiu 50

AMANBALNIRATIINGI
15. Idvlasunuaiiiseviavun #a 100 ml ATk Taiwu

(Total Coliform Bacteria)

16. 8 Tala (E.coli) #o 100 ml nsIalainy Taimy

17. ausnillafonda soSea #a 100 ml FRRIERT Taiwu

(Staphylococcus aureus)

18. waaluLaan #8 100 ml ATITbNU Taiwu

(Salmonella ssp.)

19. AaRAVSLALY WasWSaLud #o 100 ml A59ldnu lalny

(Clostridium perfringens)

asiluine Qanewiin)

20. Uson (He) g/l p3raliny TaiAu 1

21. g3 (Pb) pg/L p3liny TalAiu 10
22. 139y (As) pg/L psaliny A 10
23. Faulou (Se) g/l p3aliny laiiAu 10
24 Tasudlaw (Cr) pg/L psaliny A 10
25. uaniilew (Cd) pg/L psaliny el 50
26. WULSeY (Ba) pg/L 0.058 ladiAiu 700
27. lwenlug (Cn) pg/L <0.004 laiiiu 70

flun : anadalanuieh feud-uau roudaunusi $1in (2568)

nuewe : Y mmﬁgwu@mmwﬁwﬁwTsummﬁﬂismdaugﬁmﬂmmﬁwLLusﬂwmmﬁmﬁauwﬁﬂan (WHO) auil 4 U Ar.2011
meuInd 19 e 2017
<wngis  dAdesndi

Detection limit @U31ngwi1fiu 0.01 Pt-Co AMuguwiniu 0.01 NTU waglgenludminiu 0.004 pg/L
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unsmsfifvualilussnunsssfiunanssnuaanndon viormasunszd afa gaugisnd svues
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warguil 1.6-1 nuimanisanataiinusniis 3 aondl feeglunasinasgiu

(2) szauides

21NNV TINEANIATIIRsEAUIdssnuiiauelflusisaunisiiesgsinanszny
dawanden uagsenunanisuiRnuasnstesiuazudlunansenudunadentazansnisianiy
AFIvEeUNANTENUAILINdaNYaIa N M UTiu FeusEnousay nan1snsraialul U 2564-2567
Tnssnsinsivinudamunsisasunansufsanmuinsmsivualilusisaunsussifiunanszny
daundon vienAs1unsyd a3t grwndond srued uATASEITITIY YANT UT1FNE iU UaziUns
(aeldh) sastanantansiatalul 2568 Fan1919d 1.6-2 wargUfl 1.6-2 wui1 wanseTIinseiudss
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(MAld) Tt awan1snsraialud 2568 fans1edl 1.6-3 uazguil 1.6-3 wuin dalvydiandulunanousi
mmgm@mmwﬁﬁaau

(4) aunwti1dAy

MNMITIUTIRANT AT gRgun AR unafiauel s runsieneinansgny
dauanden warmenunanisufiAnuminsnistesiusazudlunansenudunndouuazinnsnisinniy
ATIVADUHANTENUAIINGBNYRINDINABUTTY Usznoudie nansnsiadalud 2566-2567 Tassns
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(5) Qmmwﬁq‘ﬁq
MnMsnUTLEaMsengigunmiiiwiiausllunenunmsienginansgmy
fawndeu warmenunansufoRnumnsnistesiusazudlunanssnudanndouuazinnsnisinnia
ATIVADUHANTENUAIINGBNYRMNDINAB UL Usznousie nansnsiaialud 2564-2567 Tassnns
$refvinudanmnsnaeunansufiamumasnsiidvualilussnunsussiduna nsenudannden
vinomAeIunsyd a3 q31wnisndl sruss uATAISITNIIY YUNT UTI5E ARU waz e (Ald)
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M19199 1.6-1 HAN1TATIVIAAMNINBINIAUITIUNUTIANIVIBINABIURIRY Tuyael 2564-2568

WNAN1ISNTIAIN
an1iinsa9dn Sufinsaa3n {Uuazaadsm Arwanduaunouanled 1 92las Aalulasiaulaeanlad 1 4alug
(un./av.u.) (un./av.u.) (un./av.u.)
n.a. 647 0.029 0.3779 0.0262
n.a. 64" - - -
.. 657 0.019 0.7215 0.0248
a.n. 65Y 0.035 0.5153 0.0246
.. . 667 0.072 0.6757 0.0265
ANUIDALAIDIVUU 7

a.0. 66 0.075 0.664 0.022
e, 677 0.059 0.733 0.023
a.n. 67 0.024 0.744 0.026
1.e. 68Y 0.129 0.024 0.595
n.a. 687 0.045 0.538 0.026
n.a. 647 0.014 0.4237 0.0273
0.0, 64 - - -
.. 657 0.033 0.7215 0.0248
a.n. 65Y 0.025 0.5955 0.0262

. i 667 0.051 0.5955 0.0254

I IUYIUBU
a.n. 66Y 0.063 0.653 0.020
e, 677 0.069 0.825 0.023
an. 677 0.016 0.790 0.027
1.8, 68Y 0.044 0.557 0.024
n.a. 687 0.039 0.561 0.024
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M19199 1.6-1 HAN1TANTIVIAAMNINBINIAUTIUNUTIANYIIEINABIUAIRY Tudael 2564-2568 (sid)

NAN1IINIIIN
dandinsain Fufinsaaia {Uuazaadsm Anaansuausauanled 1 dalug Analulnsiulasenled 1 4alus
(un./au.a.) (un./au.a.) (un./au.a.)

w.a. 64" 0.020 0.4352 0.0295
n.a. 64" - - -
a.n. 65" 0.020 0.5153 0.028
;. 667 0.06 0.584 0.0256

Unaudad Jaesn a.n. 66”7 0.058 0.596 0.013
W, 677 0.049 0.756 0.023
a.n. 677 0.009 0.756 0.021
8. 687 0.051 0.588 0.027
n.a. 687 0.040 0.584 0.027

ANINTFIY 0.20 34.36 0.23

i : Massnsiavinefanunsageunansujifinuanasnisimmualilusenunssadiusansenudaiaden ieniaeunszd ast g3ugiond seues uaseEssIuy guns winSa Wiy uwazium (n1eld) (2567)

Ya5a¥alagudsn feud-uau Aoudaunuyi 91in (2568)

VNBIAR : NATTIUANUUSTENARLYNTIINSANORTBMWR (Sos fimunsnasguasniussemalaeyial we. 2569 Yssmalussfiarmiune Jun 21 unses 2569
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12 9219 @)
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() 31-40 U 5 16.7
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5) s 60 Tuly 7 233
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1.3 astudeAaun
(1 wns 30 100.0
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14 aoumwluaiaouvasdvidunwal
(1) unheiuseu 18 60.0
(2 dawsa 4 133
(3)  usvaw/adla 3 10.1
@ ve/wi/devand/Hende 4 13.3
) Buq 1 33
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1.5 STAUMSANY
(1) Uszaudnu 9 30.1
(2 fsuufnenousu 2 6.6
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1.6  @0UATWENTE
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(2) ieaneuslaimdeiiv 1 3.3
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(1) NENIG! 30 100.0
39U 30 100.0
32 uvdahitldlunisgulng (uld)
(1) NENIG! 30 100.0
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(1) FEUNYAIAIT AT 28 93.4
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3.6 ASoUVRWINUIINSANInYYY BEgls
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U 30 100.0
37  TwseulfidiuanauluadaZou fnsdulae wiok
(1) lahJule 23 76.7
(2) Juthe melsa 7 233
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3.8 13utle drelsa (maulduinnin 1 da)
(1) Tsaeafussuunduiie 1 14.3
(2) Tsprmilauaziiun 6 85.7
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39 dadutheviusazauluadaidoutiunsinuvse
Tusmsaarunerunadila (rauxinnda 1 o)
(1) 159Me1UNaveasy 30 93.8
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laildsunanszny ldsunansznu FTAUNBNTINU 5@z (318) aun Sovaz (518)
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” Souaz (518) Sovaz (518) oy Urunang un NNTAYITVDIYIUNINUEL @AY Usuauuinelu
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(25 519) (5 59) (3 579) (1 519) (15) (5 579)
2. uaiwnades 60.0 40.0 50.0 4a1.7 8.3 41.7 58.3 0.0
(18 519) (12 579) (6 519) (5 519) (1 579) (5 519) (7 519)
3. mmé"uazl,ﬁau 90.0 10.0 100.0 0.0 0.0 0.0 100.0 0.0
(27 970) (3 918) (3 978) (3 918)
4. '157‘1/111J‘i7& 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 519)
5. ﬁWLﬂWL?{EJ 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
6. ANINNIFATINIANTA 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
7. auu‘ﬁwgm 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 519)
8. gURwmanNM PRy 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 519)
9. pdaonfuiieiuiin 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
uaznINIAY (30 5187)
10. vezyanoy 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(30 518)
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41 vufiarwdEnineieaBesgtimeanesasduniel
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4.2 siuiianuiEnviasivaferiunansenududs el
(1 lafiandna 29 96.7
2 Innina 1 3.3
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43 vihuweladunisanlivauvasineinieusenmn waInuela
1 wela 23 76.7
@ liwela 1 33
3)  weg/ldfieuAadiu/ldneu 6 20.0
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nsnsAnedrIneunuazdniniiudunsienon1siu muvsuluademnnuadyyI919
d‘ = a a wva dl o a
HUTnwlasinisinniunsigeunanisuuiniuuinsnisiinivualiluseanunisussilunanssny
dawandou virenAg unsed Ase 431843571 TEUDT UATATEITUTIY YUNT WIITE WU waziung

(Mald) Uszantauuseuna 2568 tnellsnuazidensall

1.8.1 Aen1sAnen
(1)msﬁm:n'“aLﬂswﬁ%’agaamwﬁuﬁﬁaaé\’u
ﬁwmiﬁﬂwﬁmezﬁsﬁaa&aamwﬁuﬁLﬁyaaéfu Lﬁaﬁi’muﬂamwﬁuﬁagmﬁa LUE91YT Wias
nauNy vesunluusUIeINAIIY wazushulnalAs mmﬁ’lmﬁmwaauﬁaaﬂamﬂmsmu LONEITHE
‘17‘iLﬁ'msﬁmﬁﬂ"quLmumsl,ﬁusﬁ’agamﬂamwiaiﬂ

(2) Mauauuazyinsnudayanaauy

v ' v '
a ¥ oA a

Miruazihinsivdeyanieaun lneuuinsiiudeyasendu 2 Wi liun Auilanegly
iemAeu wasuwaUuRninsiu waslineasden Fmaafiunisluudasinui Al
d1srauazsausindayaniaauiy 1F 2 wwne Ae In1sdrsramenisaunilagnss (direct

searching method) Lagisn15a15alagdenaINNIsERUAM (indirect inquiring method)
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fsaalaense Wunsémanaauy (feld suvey) Waosiuiilurawanansiulneldndesdes
milnavlinaesn uazndesieguidsensgedumdniiuinaaosinamdds medu aween uazesiuszneu
u TuudnuiuiiunufiRnemenisdu (Wiliam, 2006) mmﬁgﬁmi@ué’ﬁnmamqmm‘wﬁmﬂqﬂa” Yy
yasiiufivienianu Ifuiuinnmurensn evsilaeans Truind i uasiufifisdaldunmsiamndun
(uenwaUfURNIMNeaNTiY) wetaufineilauasanudvesmanuriloun uazdaifinudiug vienniesses
#1199 Tianansaszywiadadls 009 seufu nosa axu i 1Y $3 3/Inss 90 Fossesmevhndansonisvi
wiowine uarnidesdos uennidalddsadnivngisanaiiiu lurisamaud uagluraadaiie
Tnemsiaudmaued]dinansdesnmuiiuiifienninasnduindsiidniviazesnmAuiainaiaiu (nocturnal
species) fufu gunsalildlumsdnuiluasilsznoude

- AR 2 9N MY 8x42

- N@Ba Telescope MAENEEN

- NRDINEANREEE WarAUAsLBEng

- meaesue

gaumsdrmalagden Memsaeuanid mifivesitonasulaszgguariienimey
mhidumdeifirnuduessonsnuiiu uasdulaun wasdnidu dedddudoyaeiuvesuiadaivilin

NNMIETINALATY

182  msdenikaznisiauadaya

(1 mMsduunviiaun wazdnddus waznsdamavdnueynsadsildienansifeidesiudnd

v
v a

Unusazngy fadl

Fosaviiuvaviiuun 149 Taylor (1962), Inger (1966), Berry (1975), Frost (1985) hag
Matsui (1996) d1msustuunviiadnaude 14 Smith (1916), Smith (1917), Inger (1966), Leong and Chou
(1999) wag Funsang (2542, 2543) dwsuinunyiingnden uazld Pough et al. (1998) dmsun13in
VUIANYMINBUYNTUIT Y

&n7\8 eanatu 14 Taylor (1963, 1965, 1970), Nuttaphand (1979), Cox (1991), Matsui
(1996) wag Cox et al. (1998) dwmsudnuunwila uazld Pough et al. (1998) dAnTUNITTANUIANY A
BUNTUTIEIU

un 14 153ud, nud wavivse (2561) King et al. (1999) uag Robson (2000) @ wsuduun
yiln uayld Welty and Baptista (1988) dwifunisinnnaviniueunsuisu

ﬁmeﬁyaﬁQﬂéjﬁﬂum 14 Lekagul and McNeely (1977) wag Corbet and Hill (1992) @5u
UUNYLARALNTINVIIANYAUBUNTUIS Y

(2 vuradszyans Uszifiuiduardovazvasninugnyuduing (relative abundance) lng

[

= = o $ A YN ° Y Ao . &
WIHUMEUINUIUATINN U N ITUIUATINATIDAULUINUD Pettmgﬂl (1970) pau
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FIUTUATINNUFR YRR
ALYNYN (%) = — x 100
I1UIUATINA1529

v
o

9194

o

wuanugnglu 3 seau tngldinae Ao

@

AUAYANUYNYUTENIN 67-100 danduszAuynuuIn
34-66  InduszaugnyuUIunaNs
133 dadusziuynyuiies
(3)asradaudnuNWEnIUY laun aorunmenungvang wazan1uAIneUN ey
- anuawAtunguane de dniUndilesunisdunsedaenssvygRanuuasnis

Auasasdniv we. 2562 Suundu 2 Yszunn fe

v 17

- dniUnaeIu (reserved animal) A dniUridsedemutyinenseudygianulas

&
} 4 v A v
8

AuATOIERIUN W.A.2562 (Mvfiaanuune, 2562) Wurlindn iUmennuagindagiug visegaiugiuuds

LT 3

- dndUndunsas (protected animal) e dniUnIdTIeTRALTYTINENYNTENTI W.A.

o

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

dnivnruau (controlled species) AadnivnfilasuAINALATOININOUF YYII1A 8

L Ag 7}

n13An semiUsemagailadniUuasivdlndgeiug wardaiUnduniediuinnsarunuivinzay

A v 6§

dniUndunsne (dangerous species) Aadnithfiananeliindunseniaduivaeuywd

A v ¢ A

wio dniUndu vielinannamulidnivn fivun Fwanden visesvuuilng Wasuwlandeme 081939057

‘M’%@L“f]uwmsﬂﬂsw%aLmaﬂﬁi’mgﬁ%

v
£ 13

dwiudnivnvindueg NegueninaeiiidudnivilildsunisAuases (Non-protected
animal) FadursiadniUrimngiasdudanngivd vserdudaiUindadiuseansuinluaninsssusns vse

AT a ' a
WUENIUINNDANULEYNEABLATEFND

¢ A Ufﬂ a o w

- ﬂQWUﬂWWﬁHUﬂqiaH%h%!ﬂa iU a1 TN UUlgUNELAZLAUNSNEINTETINBAUAL

dwandeu w.a. 2560 ladnudsyinvesdnilinsegndundenidnniulszvinsaniosas uaziivoulwnnis

o 61 o W

unsnszreuavadlidudnivignananu (threatened animal) Aidhdsy Suunidu 3 sedumuauguLs

Y 9

(%

%aﬂﬂﬂigﬂﬂﬂﬂﬂMUizﬂaU pld

(%

¢ Indagiuget198s (Critically endangered, Cr) visngfsdnivndnivnndiainundesas

v
@

AonTsaiugIINNUsTSuAlUYEll

o

¢ lnagayug (Endangered, En) vungfesdnivrdnivniideglun1izdunsieilnday

[V 4

o = o | aa o & 1 v Y A & Y a
gayiugluanlan wiegaiuglunnunasifinisnszaneiugey drdadesneqduannalifanisgayiiug
]

[

niiuseld

U

o uunlililndgeyiug (Vulnerable, Vu) drithfisgluantunniiuuildulndgayiug
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¢ lndgnAnm1u (Near threatened, Nt) visngfisdnivniuuwiliuenagnanaulueuian
sulnd esantadenneg delddinansynuunn
- NIIATIVADUNIINTZANLNUS wazn1sanendreduvasun 14 9153ud, n1ud wazivse

(2561) SwunnisnszaeiugTviainsenendreduvesunlaidu 4 ngusieiu Usznausme

o unUszdau (Resident) Wuuniifivszmnslavdiulngandeuasmivluiesdu vde
fudiAnunaemiied

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

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

garuvenUuaneawzinme mslulsswmalneiisasvesiailugadus

o unonendeduiioadnesinsle (Bredding visitor) iusinuniienenlendieduiie
waniugaisTandlalutiggoutangnu visumengrusefugavun
() Uszifiuviavasunilonadusunsedensdu nieuiamauaaiiuayy i
- MIUTEEUIUATIEVRIUNADINIABIN UTEENALEIBN1TANURLINIIVBINTENTINVUES
Y939ULAUIAT (Transport Canada, 2005) H’iﬁmiwmwssLﬁumﬂmﬁlmvﬁmmmw (Qualitative Risk
Assessment Matrix) Usznaududszaunisalvesi u3nwii idlunisdszidudunsieiiinainunves
vhomausingg Lielilduinvesdniifaudsgaazdosdumsnislumsdamsuazmusussly
- JeduitldRarsanTumnsussifiuannades (Risk Matrix) LileUsziiulonaluniso
(Potential of Strike) waglenafinoliAnAanuLdenieainnsuu (Potential of Damage) YadunYNiln
fnuannsdisa fadefifeatessd
o Tomalunnsvy (Potential of Strike) Htladefildfinsanlsun armmnuy (Relative
Abundance) 4 slsiannisdrsianinaundadu 3 sy Ao ynyutes (Less Common) WnguUIunad
(Common) waganYsn (Abundance) fsinanasudinsdu viafifinnuynyumnnfezilonalunisviugs
wazngAnssududunse (Hazardous Behavion) léiA dnwaizn1stuidungy (Flocking) wiewen (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 KAAIVUIAKALUNNUNVRIFAIN T IUNI5UST U UASIERBRINARIU

WA damin? un?
@ 9 I3 @
1an < 300 n5U BNUNLAZLAN
nana 300-1,000 N5 \andenans, nans uaznansislug)
gy > 1,000 Ny gy wagluguin
un Y Kelly, 2004 (879013 Transport Canada, 2005)

¥ Janna veulans, 2543

O WIAVasUN (Bird Size) : MnvatunlaeiluinnnUaemaiisarstin Tena
(2543) [§uunvuiavesunsendy 7 aunadd

O wualugiuin (Very large) AR 91 wuiwnstuly W OUUALYE) NI
12 UNNT2YN (Pelecanus philippensis; Spot-billed Pelican) unnszauia (Ardea cinera; Grey Heron)

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

0 wwAnansderualung (Moderate large) ALETIRILA 61-75 WURIAT Ve
aurminfuidatu wu unnuhuanens (Phalacorocorax fuscicollis; Indian Shag) unenslnutae
(Egretta intermedia; Intermediate Egret) unenaUe (Egretta garzetta; Little Egret) unuain (Nycticorax
nycticorax; Black-crowned Night-Heron)

O Yu19na1s (Medium) ALY 46-60 LEUALNAT NIavUIAWIAUlALY LY
Uﬂmﬁlﬂlﬁﬂ (Phalacrocorax niger, Little Comorant) Wnensang (Bubulcus ibis; Cattle Egret) uﬂﬂﬁzyjﬂiwqj
(Centropus sinensis; Greater Coucal)

O vuINLANDIYUIANAIS (Moderate medium) FUNAAINNT 31-05 LGURLUAT
vEouuainAULARSIU WY undan (Gallinula chloropus; Common Moorhen) vJauns (Dendrocygna
javanica; Lesser Whistling-Duck) unnszuausinin (Vanellus indicus; Red-wattled Lapwing)

@) %u’mtﬁn (Small) AU817 16-30 LFURALUAT %‘%ammmmﬁuuﬂﬁymm%m L1
unailidn (Tachybaptus ruficollis; Little Grebe) unwsn (Metopidius indicus; Bronze-winged Jacana)
un 1l (Streptopelia chinensis; Spotted Dove) UNLBEI (Sturnus contra; Asian Pied-Starling)

O VWIAENNIN (Very small) A21187961097116 Loufiuns w3 ovuaiafy
YNNTLIDNUIU LU UNATLADNAA (Passer flaveolus ; Plain-backed Sparrow) UnAS£31UTITUA
(Ploceus philippinus; Baya Weaver) unnszh navlnnula (Lonchura striata; Whtie-rumped Munia)
Uﬂﬂizgﬂsﬁwg (Lonchura punctulata; Scaly-breasted Munia)

fpg19n15UsEIUURTelaeltnNS19USEEUANNLEDY (AN5199 1.8.2-2)
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AN91971 1.8.2-2 Fregnensuszifiudunselasldasesafiuanudes
Potential
of Strike .
#n Urunang g9
Potential of
Damage
Sunses Sunses JunTUIUNa
i unNSELAUTDEsIIUAN un gy unnszynlngy
(Common Kingfisher) (Streptopelia chinensis) (Greater Coucal)
PuATIBUILNANS duATIEUIUNA1 BUATIEE
Uunang unuauyslviey gy Jauns
(Ashy-wood Swallow) (Little Egret) (Lesser Whistling-Duck)
DUATIE DUATIE
GR UnAIZAIUIA vunulngy) -
(Grey Heron) (Great Egret)

91AN19A151905U78le 90 unnsziduesdinuainmsdrnaivszningtes uazannisg
Apsesimuindiviinamnuynyudesdsiliidnsnmlunsyueglussium Tuvusidefuunnssidulios
sssuanduuniifowndn dedulonadivuudrnelmananudemedesinnio enalifinarudemeias
FsasuldiunnssifudesssauniiuriainoliiAnsunsies uagdmdvunnszaruiaainnisiiase
anuyngunuiteglussdusilonalunswuties wiidesaniduunsuialvglenadivuudineliiin

= 2N 1 & a aa a o ) & v
ﬂ'ﬂ’lﬂilﬂﬂwqﬁm’]ﬂﬂﬂa’nLUUSUUWV]SJQ']']QJLaﬂﬂaumi’]U@§1U§3WUQQLUUWU

1.8.3 NANISANYITIAINEIUNLaz AT udURs18san1OU
AN5ANBIE1579UN kazdnd U TuuSan Ui e n1aeIuR 1AL Lo a1 un1shue 29

<)

Woutueneu 2568 Jadumsfnudrmalutisgaru egrslstmulunmsnwdisialaduiunisdunivel

a

w3oas UL A srdesvositernias iy auisnsdnunludredu il elwlddeyans
fuun wazdnithaseunaumniisggnalildunniigawinfiasyinle
(1) WnwssaluuiianrinannAe iRy

nnnsdsanminanigluvineniasuiaiulaen g wuin Tnedaulve vesi ui
yhenmauifuldfunmstauifeuduiud esendfuilinninwazsedondsguruiiosiud
sn¥aiitiosann Afanmduiiufisnirsindudundumuuumsszuied eelild uundsiiogendoves
ussaunvualugvseundifanuddusentstu egslsinuinaauungaesdiawumsiadunuuiadn
davnAudand Wuanmlneunfiveanyneinimeuiiosdid neasull luiiufiviioinasuiiud
wsodlsiiadugu wssadls viwdiasing o safueghades 30 ¥iln wesaldfEuduinuluuTnarionimey
hiiudslaodnlngidunssalifvgnusedulinmuasonsaeimsiiinglasans drinnusiieg thuin
Wil daegrau AU (Cassia fistula Linn.) Usee) (Pterocarpus macrocarpus Kurz) fiaungne (Cassia

bakeriana Craib) MNUﬂQ\WJ%’\‘i (Delonix regia Raf.) LLax%uWuﬁuéﬁwﬁ (Tabebuia rosea DC.) Judu
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(2) Auvannviinvasun wazdndusiainenAeuiaiiu

mnmsEnmdTminensdarfiluinuiuiiinw ﬂiamquﬁuﬁmmmﬁmuﬁaﬁuLLax
Tusedl 5 Alawns nudnitregatdes 47 wiia Usenaume un (birds) 34 ¥ia (species) Tu 31 ana (genus)
25 29 (family) 9 Sudy (orden) dniLd vagndasus (mammal) 4 wiin Tu 3 ana 2 296 1 Sudy
Fafidoananu (reptile) 7 wiln lu 7 ana 5 19 1 dudy wazdniazifiutiaziiiuun @mphibian) 2 ¥ia
Tu 2 ana 2 29 1 Sudu Tudnuidurlavesdnitrinuiildmemssiiuay 45 ¥in warldSudoyaan
nsaound it fivhenmAsty uazdszmauiiondeluiuiidne S 2 vin sudu asuluansd
1.8.3-1

A13199 1.8.3-1 MuIladaIUudazdl Tuunauana 1A waz JUAUNFITIRINUNINNIUANNEaY

Ry MU
FUAANIUN — - -
JUAY 249A ana ¥iin
un (birds) 9 25 31 34
dnidesgnaneuy (mammal) 1 2 3 4
dnidnamanu (reptile) 1 5 7 7
dndaziiudnazifiuun (amphibian) 1 2 2 2
39U 12 34 43 a7

U1 : NM5ENTIVNAEUIN (U8, 2568)

(3) USHUAAYNYUYDIUN WAZEAIUTLINIINDINAB LAY
dsuvinaiiuiviomeas iy nanldinid iiedouasmaudeutisies 1iosan
Tnwanlvgduiiuilameshomeasuduiiui uasdinsmuasluFesaudaonsesonsdu Tworavhls
dofunswialdends uazmiuegldossaonfunuiuifdaldldsunmsiann uenimiionniuivhnstu

INMFNATIERUTIIUANUYgNYgUTEIUN wardnidus aulanimisnei 1.8.3-2

M15199 1.8.3-2 IuuviinvesdnitudazgunnulunuiiteiniAeruinfuaisseiuanugnyy

Y., Iuuvila FINVNEY
FUAaRIUN ~ -
YNYUNIN YnYUUIUNaNg Ynyutioy (viin)

un (birds) 17 7 10 34
fnlldeagneigus (mammal) 1 2 1 4
dnldosaanu (reptile) 3 1 3 7
{niaziiiuinazifiuun (amphibian) 2 0 0 2
39U 23 10 14 a7

W7 : M5dETIINAEUIN (Fueney, 2568)
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(3.1) un (birds) S1uau 34 sialnedlngiiuuninulaluvsnaiuinililngawzyin

'
=

uniivAuuaas wiangh aufiufidalds unfiordeuazniueginmeusineldGousenvesiulitufifies
laifwdla mﬂmﬁmeﬁﬂmwwmmunﬁwuLﬁuiuu%nmﬁuﬁvhmmmmﬁaﬁu Wy flun 17 wiledd
U?m’]ﬂmﬁ’mﬁﬂﬁ&m’]ﬂ‘W‘ULﬁu‘lﬁﬂaﬂﬂ%\‘if\]’mﬂ’liﬁ’lﬂf\] A0 U UNNTEUALARIA (Vanellus indicus)
uniis1uUn (Columba livia) unnseyalug (Centropus sinensis) Wagunukauna (Cypsiurus balasiensis)
WHudu unidsgduaugnyutiunana 7 vidn d1e81918u une1aae (Bubulcus ibis) untunlu
(Streptopelia tranquebarica) Uni1%¥31 (Geopelia striata) unaruduldesla (Mirafra javanica) wagun
Budedthnna (Lanius cristatus) WWudu uasuniifiseduarumgnaudossiuau 10 wiin fegiadu unnih
(Eudynamys scolopaceaq) UNNTLAUDAUT (Halcyon smymensis) uﬂmmun' 4 (Coracias benghalensis) ag

UNNSLAUSIIUA (Orthotomus sutorius) WUAY

v
a v 6

(3.2) dadideegnieun (mammal) 91w 4 ¥ila driifegnaeuundmanuluuion

neRgUNNTUTINANNYNYNINN 1 vl

[
N o

WUNIINBINIALIULUIINNITIATIERANUYNYN WU TdRdGea

)

[

oA nyveana (Rattus rattus) Ynguurunans 2 wia lawn vyvisadi (Mus musculus) uagnsesenuang

o). €

a a

3gh (Callosciurus caniceps) wagdafidssgndsuniivie 1 viadaugnyuiiosldun nszsonvaind
(Callosciurus finlaysoni)

(3.3) dafiFesnaanu (reptile) S1u7u 7 wiln 21011581529 MU ﬁmjmaqé’migﬁ)aﬂam
¥iladl fUTuImANYAYNuIn 3 3iafe A an1Wauns (Calotes versicolor)  svautitu (Mabuya
multifasciata) waz 3 $anw9mus (Hemidactylus frenatus) &afid veaatu 1 wiadseduaruyneu
Ununandldur e (Varanus salvator) wagdaiidesnauiiinde 3 sdadsedueuynguios Tdun §fen
ABNYLN W3eglisanseduns (Chrysopelea omata) §asimu (Ptyas korros) uagdnuntinu (Gekko gecko)

(3.4) dnfaziunazidfivun (amphibian) $1uan 2 aia dafUnluduiainnisdisialy
Usnaiiuiivienniaeustifiu naldimudiuldosisuuein wazsuulssens Fnuiiudnulng
91y warIAuegIUUSIIMTEUDIANIHLAYENS Truinigamtii LLaw‘%L’JmLmémjwﬁﬁagj Falusuay 2
vl wenuadudniaziiuihasiiuund fszduanugnyuuin Téun ansantau (Duttaphrynus
melanostictus) war33813t1u (Kaloula pulchra)

(4) daunIWURIUn wazdanIuSiauinaINIAETURIRY

anunmeesdaivifivnwldduunaniunmvesdniuafinuainnisdrsissendu 2
A07UNIN Ao @nUAINAINNYMINEAUNTE YUY RaNuLaEANATEIdRIUN WA, 2562 uLazanIunIw
mqﬁflumﬁﬂﬁimﬁmsmmﬂszé’umsamawadﬁhu’;uﬂiw’mlﬁaqmﬂmigﬂQﬂm:u Tneldinaeiluns
Frsanves dneuulouienineInssssurAuardandey 2564 Kl

(@.1)un (birds) linuindunvialagnialiidudniviasu lnvdwlnggndaliidudnivn
AUAT8Y 30 ¥ia fa98198 U unlil (Streptopelia tranquebarica) unn Wi (Eudynamys scolopacea)
uAWBUUY (Apus nipalensis) wazunuasiaslan (Dicrurus macrocercus) Wuau waglinuiniunviale

gninlmdudeivninfianunmgnanausvislndgnananu
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(4.2)dnddsegnddeun (mammal) Linuiddnidegnaeunsialagninlianiuamn

[
v &

Hudn ithanunuieiadigndalidudniiduases uasdniidesgnieuniiogluanmilgnanausiuiy
InagnanA

(4.3)dndidosAay (reptile) Linuinddnidosaauninlagnialidudniviany ud
3 wiinfignanliiudnivnduases Idun yaatau (Ptyas korros) 1ite (Varanus salvator) wagfaniauns
(Calotes versicolor) wazliwuiniidnidesraniislagndnlmdudn fihiifaounmgnanausiuislndgn
ANAN

(4.9) dnfamfiutiazifiuun (@mphibian) laiwuiidniaziiuhasiiuunsielag ndelndu
Hritnanu uardrritndueses uargnialidude it fianunmgnanausaieiiafignasy i dudnionilnd
gnANAM

Srunuriinvesun uardnidusazdu Tuunan uNNTITUAINNYUUY LagaaIUAIN

n5eYsnY daanddunisedl 1.8.3-3 Laza1319il 1.8.3-4

M15197 1.8.3-3 Iuauvliadnivrdnuunaarunintagduaungmune

.. uuvia FIUNSEU
JunanUn -
Re Pr Np Cn Da (vln)
un (birds) 0 30 4 0 0 34
Foriiaesgnaieus (mammal) 0 0 4 0 0 4
fpiaounau (reptile) 0 3 4 0 0 7
dnizLiiuthaziAiuun (amphibian) 0 0 2 0 0 2
39U 0 33 14 0 0 a7
fian : n3drseEuY (fueey, 2568)
wanewg :  Re (Reserved species) dadunasu : dnithimennanutiy@vnenseswinygRanuiasduasosdnitn wa. 2562

Pr (Protected species) dniUndunsad : fniviiven uasgnimualaengnsznss smumsu.anuLasAuaTesdn it we. 2546

Cn (Controlled species) &niUaaua : dnivnilssunnuduasemueudynrindienisdn serinsmatdadniviwagiivln
o v o 5 v ey A Ay oA a

Tlndgaiug weedniUduiidedinasmsmunufivige

Da (Dangerous species) dnjUngunsie : dnilrfienneliinsunsenseluiivieuywdvie dnividu wiednanneulidniv

Ay a v - a ™ = ' I3 A ° A o A
Nyt dnnaed 1sTEULUNA lWRsULUaLESYNY 88195IALSY mmﬂuwwwﬂﬁﬂmaLmaaﬂmgw*ﬁ

M15719% 1.8.3-4 Iuuviiadaividuunaaiuninnisaying

Y., wuuvila Ay
FungnIUn -
Cr En Vu Nt (vln)
un (birds) 0 0 0 0 0
”mil,??mgﬂﬁasum (mammal) 0 0 0 0 0
o i Aeunany (reptile) 0 0 0 0 0
fofaviiiuihaziiuun (amphibian) 0 0 0 0 0
39U 0 0 0 0 0
fian : MadTIAauY (fueney, 2568)

MNEWA :  Vu : Vulnerable species é’miﬂ%%d&iamigmﬁuﬁj En : Endangered species dniUnlndgayiiug

Cr : Critical Endangered species ﬁmﬂﬂﬁﬁiamig@yﬁuiaéwéﬂ Nt : Near threatened species dniUnlndgnananu
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(5)n13nsza1eWug wazn1sanendieduvaun

Sruuunitwuluuinaiuiifnufidu 33 ¥in aunsduunnenssneiussaramsenen
fhefuvesunisidu 2 ngusneiu Uszneuse

(5.1) unUsEandu (Resident) WWuundiiussunsiaednlngendeuazmivluiediu wie
flufidnuinaentisl eghaifos 31 ¥l W unnseuaudin (Vanellus indicus) unfisiul (Columba ivia)
unueuma (Cypsiurus balasiensis) wagdn (Corvus macrorhynchos) sy

(5.2) unawenluyae9q9uuia (Winter visitor) Duunviailonenlondredulunismiu
Tuthsggrundwnsiadreiunelulszina visidadedudioduyiuansisseme unfienenluyag
qavumail 6 olin fnuusnaiuiiinm fegradu unussuensua (Dicrurus macrocercus) undidedunna
(Lanius cristatus) Ung14n5anw ug AW (Ardeola bacchus) Ung14A31y (Bubulcus ibis) kagung19sle
(Egretta earzetta) {uau

(6) nsUsziiuviiauniiiudunsesanisdurinenniaeuiiiu

mnmsdmameauslutsioutueey 2568 ivhmsinuiluiufiugofng weiufinsdu
wazdiuillngsou nuh SudaunfioradugUasseludueulaondemaiueina dnvazvesmsiusueinie
grunaznelAnaudsme videiingfmg anuanisdramuuniionadiudunnesonisu T 3
viln Mwanden fywasiden il

(6.1) Tenalunisvuun (Potential of Strike) Jadeildfiansan ldun mugnyuvosun
nsdiuniianugnyasnn Tomalumssuuniazge fenumrmaunans Temalumssuuniegluseiutiunans
wazngAnssunsiusaznsmiu fadudntadeiiiliAnlenalunswuun nanfe unfidnginssunistu
wazmevAudugs TemalumsvuunazdunnninndisingAnssunsdunagmsmiuuuuiies uazuina
fufidnuduniifinginssulumsdusaznisfudugeduauan uidufsssaundn Saflenalunis
yuunasetafosviolifilonalunisvuias 91nmsdrnanvuniionavinliernasiudilenatianis

wuun Toeuuadu 3 seiu liun Temanienmaeuasauunsziugs ssiudunans uagsvausm fwnsii 1.8.3-5

A15197 1.8.3-5 Tendfazianissuun (Potential of Strike) vasunuaazyia

- wrliinfiazdusunsiasanistu
¥Un (Species) 7
g9 Urunang 2
unNITUAUALIR (Vanellus indicus) X - -
unisrudn (Columba livia) X - -
uﬂﬂisgﬂiwqj (Centropus sinensis) X - -

W7 : N15ETINAEWN (Fueneu, 2568)
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(6.2) Tenradinaldiinaa1sdenns (Potential of Damage) A915131NVUIAUN
wusesnilu 5 au1m Ae YUIAENNIN (< 16 WURAT) Buaan (16 - 30 WURLWAS) YWIRENDWUIANA1
(31 - 45 LGURALUAT) IUINNAIT (46 - 60 WURLLAT) TUIANANDIVUIALAEY (61 - 75 LWURLNAT) VUIALHEY
(76 - 90 WwuRWAS) wazauIagun (>91 wufwas) lnsuniidvwimdnuazidnuin aznelfinaiu
Fevmelgiesun viieavlideliifinanudemeias annisdsanuuniidlenaiiavilernaenuia
anudeme uadu 3 sz leud TemafiazvinlienmiasuAsaandemeszdugs seauiunans wag

SEAUANNINITIN 1.8.3-6

A15199 1.8.3-6 lanadinealitinAdudenne (Potential of Damage) ¥8991NABTUNINLAANITVY

- Temannelviiiaanudenie

¥Un (Species) 3
g9 Urunans #n
unnIELAUALIR (Vanellus indicus) - - X
unisrut (Columba livia) - - X
unnszyatvg) (Centropus sinensis) - X -

X7 : M5ETIINAEWIN (Fueney, 2568)

1NN15UTEEULaN1E@N D19V D INALIUTULN waLN1SUSEIULEN1ENALYINLaNNAYNU
a a ° a a a Y ' a o a
MAANULAIVIUINTY @NU15UINIUSELAUTLAUNT ATAINH B UASIEABNISTUE AIA1ISI19A 1.8.3-7

a o dﬁl
FUATEDYR AU

M15199 1.8.3-7 Han15UsUYRAUNTIAIAINTDIUNTIEABNITUUVBIWINGINIAEIUAIAY

otential of Strike

fn Urunans A
Potential of Damage
Sunsnes Sunsesn Suns1eUIUnad
@ - - unnIELALALIN (Vanellus indicus)

unwsuth (Columba livia)

dunIeIunas gunIeIunas SUNTITES
Uunang , o ’
- unnseyalug (Centropus sinensis) -
DUNTIVEN SUNTITES SUNTITES
&4

U

U1 : N3ETINAELY (Fueneu, 2568)

yiaunifiuusliinfiazslusunsiadanistugs 3 sila loun

® UANTTUALALIR (Vanellus indicus) Wuunauiaidn (32 - 35 lwufluns wse 110 - 230
N51) [N ITar01AETUUS IV INIABIU USIUNINTZUIBUT SIUVIEUINAYIADIT1991939
wazsinvhSnneldnuauiungaesinamayusnalatemails egnslsianu Wesanunnseuauawindy

UnNTUsEENSIUIILILLIN 91aneliAnAMULEsMNY
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® uniis1uvn (Columba livia) Wuunauiaan (29 - 37 WwuALunT 3o 238 - 380 NTw)
ofsnaradsmuduld/ausensa siueensdinau unsilaimaumdaie/ vgh lnganizay
aunamgrameiymety guidemAudus fussansduuan (100 #) Fafu FeflonadiosTusu
9INAU WAz A ALARAINLEE

° uﬂﬂisqﬂmj (Centropus sinensis) \Juunauinu1unany e1fe warmAuL L
51319 Tnsangiiuiisniiideudradaldaneluienniaeu uazainnisdisaamuitunnssyelng)

a a A ) =] o 8 Y a = o
Nﬂﬁuqm@aqﬂiﬁﬂﬁuﬂ’]Uﬂaqﬂ LL@LQJ@LUu‘Uﬂsﬂuqﬂ‘UqUﬂaqﬂT@ﬂqamﬁlgmqslﬂl,ﬂﬂﬂqulLaﬂmqﬂimaqﬂ’]ﬁﬂqu

1.9 mi‘dszLﬁuwanizwué’ﬂutﬁﬂﬂmﬂmmﬂmu
nsUsziunansenusudsdaelduuusiansmneadnmans Ausnwiazaiunisieelsisnis

Uszllupnseaulds (NEF) aanainiaeulaswandudusesuides (Noise Contour) Inefisneazidaneadl

1.9.1 wuameNIsUsEIliunanssnuaude

(Dnsvirunearseauldes (NEF)
NTUTEIHUNAN TENUATULEES 91n1ATINITTZUUIUAINI90INA Hunaendaldesann
e uusazeinfiseiunaranudliviiy Suvasridadewenaiasdulssneudie 3 unadug fe
dosannuelslaudia (Aerodynamic noise) 1A 8931n1A3 Beeusiuaznalneneg (Engine and other
mechanical noise) wazideandaszuuA3esdu (Noise from aircraft systems)
TumsUssifiunansznusuides ivinwagiiausluguiuuvesnsaansairssfuides
(NEF) annlassmsvinenniredsnisnazuanaduidusssuides (Noise Contour) n1siuaasinlufiui

Tngsaulassnsaunudulasudassuniunselid Auwinlaannaunis
NEFU = EPNLU + 10 log 10 (nd + 16.67 Nn)-88

Tng  EPNL; = seduidosdnededmiuiedosduvin i uasidumadu
Nd - drunuvenesesdulunainansiu (981 07.00 w. §3 22.00 )
Huan 15 Halua
Nn - Srunuveussesdielunainaisiu (@ea1 22.00 w. § 07.00 )

Wuran 9 9lus

7 J
NEF =10logy. 3. ANTILOGNEF; /10)
i=1=1

1ng | = §uIUASa0ULAaTUSELN

J = UIUEUNINSOUNITUR
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mMsUssiusansenui imuaiduinasg i Ineviing NEF (Noise Exposure Forecast) 14Ul
1%21n EPN db (Effective Perceived Noise Decibel) #ilfa1nn1snsaindsanissundazseian lagd
wmsgruiunly dail

mMsUszdiumansznuifvuadusnassiu Taeviias NEF (Noise Exposure Forecast) @4enians
1%21n EPN db (Effective Perceived Noise Decibel) #il#a1nn1snsiainidsaiesundazseian lagd

wasgIuivuall fadl

A1 NEF Nansznu

> 40 ANSYAULEEIINNISTU-89 VBIDINALIUABIMARN1TTUNIUIAgSaUaLNN TUag19unn TuAlsnaasa

o o

nende 15aSeu 1a9 Jadudeneaseiihvenansenumudssluiufidenan Tunsdves Airport
Hotel msAnTanUasiuldsssuniu

30-40 AsEAULEgaanlasINIsnalinianIssunutuRRnadeluusufna aastasunisteaiunie
TanUasiudessuniu

<30 ANsEAULEL9RINIASINST RS UNISERUSU

ﬁm : Handbook of Noise Assessment, 1975

a

Wizl Federal Interagency Committee on Urban Noise (1980) f1vunszsuidaiade

Tugrananaiu-nansdu (Ldn) NilnafeUsesnvy N9Llaeuanns

AN Ldn X NEF +35 n@ualia)

Leq (24) = Ldn-5 »TLUa(Le)
WMvIANTUSUIM M sTuwsan3FeIEN (USFAA) luussimmanigoiwin ddsved
USFAA 7 1050.1 C 1583 “Policies and Procedures for Considering Environment Impact” # 8901514 il
msUszfiudormuaranssnuveadeinnianssunsu Jaudamatmulasimsing q wasdeuwlas

I aa

anmmsiifiunuiifey Bmsussiiunnudweademneimasiy ves USFAA Tifmuadeulalyiinsly
syfudsandstanansiu-natsiu (Ldn) wassed lunmsinssieuswoados dmusunuamnees USFAA
szthunldfansannisldiauimmaluanimdnifissdudos Ldn Sendesndt 65 wdiuale)

wimavesmadentdan NEF Usznaulunisfinun fdedl

- fimstvunszduressansenu wazanesnstestusarudlonansenulfluiuiifiogly
Wusgauides NEF lunsazdaalireudnedaay arunsadhunlddunuimalunmsivuauinsnistesiunay
AnKANIENUTRNATINSIA

- msUszlluransynuaudssannauiudu lagldan NEF Usgnaulunisiansuiniun
wmsmstesiulazasnansenu dneuulounswaruuninenssssuiuasdunndedldlinmseeusuin
Wunauu Ineddn3aszinansenud swind ey diineuanenIsunIsa WInd ouwierd nsENgIe
VENEINTTITUTIRNaTAWInd oy Iéfﬁmﬁmﬁﬁaﬁﬁamsﬂmﬁumammu%Lmé’am’f’lm?ﬁm FeluSaweaans
hwgszaudesannlassnsauudulassynisidentldan NEF lun1susznaun1siiansanseauvaananssny
wazn1sivualnsnstosiunazannansznuliag 199 MY WaTLUIMIINITIATIERRANTENUA WInd ol

Uszmlasansinuanuey (audld #3178, 2549)
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- mmzﬂﬁumisg’fzi’mﬂzymiﬁmimﬁﬂwumiﬂixLﬁuwamwu?unmé’amléﬂ%m NEF
Jundn Tumsinsanseduvessansenusaginnsanmuainasnisosiunarannansenuanlaedoos
dauAn Ldn, Leq viesuidun Tudosmensinuanasnisdesiulazankansenurasus Vs of Uiz
I§$unansgnussliinmsmmuaviessyismsuummaiidaauy Fadalaldunldiumnmin TnglFunly
finsanusznoulumsinuiissunsndaridy

2)nFasfiolunsmsdaiuauiidudes

Tunisuszidunansgnua1utd vsanerniasrulasldlusunsy “ AEDT (Aviation
Environmental Design Tool) version 3g ” w@slag U.S. Department of Transportation Federal Aviation
\Juuvuiassiiraznssunsidungnsiansansenumsusuidunansenud windouuazdiney
ulsuneuasununingnssssumnazauindonsensu Tnedoyatiuuudassmendnmans (Aviation
Environmental Design Tool) Usznaunay

- fifefiduesitavhm e iheinaey

- dndnufirnenistu-aswesenniden

- Wududienduedslu 1 5 nmsiesgideyaaiinistuveminenniaeiy

- wilomeariesiu ivhmstulagltiumasioyanin EUROCONTROL Base of Aircraft Data (BADA)

HaT laanMsIanIdesEUUABLR LAY avoeninludnward@udsa (Arie van der Eijk, 2018)
LLazﬁwLauaiugﬂsuawﬂwmiﬂisLﬁumamzwuﬁﬁmumﬂummgw A® Noise Exposure Forecast (NEF)
fuaniléiann Effective Perceived Noise Decibel (EPN db) #ildiannsesiaiadesenmeeiusiazyssnm

(3)nsUsziliunanssnuauLEde

msUszidiunansznusudeduadsd Idvinsusaidunansenuiudeduming NEF anu
WWINN9VRIBIANIINISTUNASBUTENINAUTEWA (International Civil Aviation Organization : ICAO) s‘z‘iﬁzq
wuannansliusslovdinulufuiiifsssuidudes NEF shaq femnsnedt 1.9.1-1 wazdoyanldiudly

o = = o dyj
LUURNADY UINYUASERYRFAIU

A15797 1.9.1-1 WUINIINIT YN AUVBIBIANITNITUUNALS BUTENI19USENA (International Civil

Aviation Organization : ICAO)

msldusslevifiny — iR NEF .
Hoenin 30 30-40 genda 40
1. fiogonde 15 (A) lafla
2. €M T4 T4 (B)
3. Tsgusu 1o (B) Talle
4. dwinau T4 (B) Tall
5. T5938u lsamenuia Aauanu (B) Taile Talle
6. lsanmneuns (B) Taile Taile
7. TAUMUINITNANLAS 1o 1o Taila
8. gnAMNIIN 1o 14 (B)

1 : International Civil Aviation Organization, Airport Planning Manual - Part 2 - Land Use and Environmental Control, 1984-AN/902
wnewn: (A nadiiiuszaunisalluedndliiiiuinusasauiiogendediuynnaenvvzsousou
(B) msaiumInTzinudeINITanawodsIInnIINeass
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5']?N']uﬂ'lﬁ'ﬂi&'ﬁLﬁuNaﬂﬁBWUéﬂLL’JﬁﬁaﬁJ Vi?@ﬁﬂ?ﬂﬁ']uﬁﬁ]ﬁu
1.9.2 N15USLLIUNANSTZNUAULEE9RINDINIABIY
(1) N15M9RIN1999

P199VDVINBINALIUIIRUINAIUAFANIG 16 DIAT NOAWINIIE 12° 387 41.01" N, 99°
56’ 52.76” E uazfANIg 34 9961 WAAWINIGIN 12° 37’ 41.54” N, 99° 57’ 15.28” E A1UAIAU SEAUAIY
249%0d Runway 19 was ieuiusyiuihmgtauunan (1.(smn.) #1u Aeronautical Information publication

of Thailand (AIP THAILAND) v9d1inaunistunatsaunialsemalng (nnn.)

(2) 1unansPu-as (Track)
#iAn1ansdutu-as vesenirgundeyaaiifinisiu-as vete1nAeungluviteIN1AgY

a

WAulugIABUS WAL 2567 - WeATNIEW 2568 Gall

¥
U 1 = 14

WIN9I 16  dndrun150UIY So8ag 75
dnaiunisiuae Sevay 75
P9 34 dnd@iun1siulu Sesay 25

dnarunnsiuag Sevay 25

(3) ¥r9sa1MnIn150U
2194387191015 0 UV AEUIARY LamrualiaaInvinn1stusen duyIaan

na1971 (07.00-22.00 U.) kazy19381na19AY (22.00-07.00 1.)

(4) adannsluIn1svasaInIAeU
adAmslruIMIsuALLANIEIMAYaIDMAEULUTMNFRBUS AN 2567 - WerRneu 2568

YBIVINDINAYIUIIAL AINI19A 1.9.2-1

(5) unasniinides
suswadiierdugeaauazviaed ssduluviafousunay 2567 - wgadniou 2568
YasvoAs iy duandunnened 1.9.2-2
Pnadfierturewitemasuluiiafeusunay 2567 - wgainieu 2568 SPRUAEL
$1u9u 8,344 1ilrdu Tnefidruuiiendugaanluiudl 26 furan 2568 1wy 69 1eadu eenals
farulunsussdiunansenududesnnernmasulaglduuusiaesndamans AEDT Ausnwldvinvos

o A a a = ) ]
DINIAYTULLEENITATUIUNYIUULRRNY iﬂ&JﬁzL@EJ@mLLﬁﬂﬂu@l’ﬁ'Nﬂ 1.9.2-2
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A15199 1.9.2-1 @ARNITMAUSNITANUANUIANNIDINIAYBIVINDINIALIUNIRUTIUYILRBUS WAL 2567

fahauNgAINIIUY 2568

- Wigadu (Movement) flagas (Passengers)
e YN Y1900 394 SISl Y1900 39
SUNAN 2567 31 18 49 2,967 2,850 5817
UNIIAU 2568 15 18 43 3,087 2,997 6,084
nuATTE 2568 22 16 38 2,789 2,600 5,389
JurAy 2568 18 18 36 3,094 2,917 6,011
bHYNYU 2568 19 17 36 2,724 2,697 5,421
NOBNIAU 2568 19 17 36 2,287 2,257 4,544
ﬁqmau 2568 21 18 39 2,341 2,313 4,654
nINHIAU 2568 22 17 39 2,471 2,299 4,770
AP 2568 20 18 38 2,763 2,517 5,280
ugeU 2568 17 17 34 2,257 2,132 4,389
AAPN 2568 18 18 36 2,842 2,855 5,697
quﬁmau 2568 18 18 36 2,883 2,603 5,486
374 240 210 460 32,505 31,037 63,542
La?imimﬁau 20 18 38 2,709 2,586 5,295

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

e : lenesigiiundivd

A15199 1.9.2-2 Aunurinainidetunazduwigatulunuuinasmnendindnans

Sy Suaudierduade
FUADINAYIUY Tuaqaifiou 5.a. 67 - W.9. 68 Tuaraifiou 5.a. 67 - W.u. 68
(fie) (fle/3u)
C208 1,010 2
Airbus320 396 2
B350 309 2
DA40 3,162 8
DA42 737 2
Ra4 1,894 6
Cc212 836 2
59 8,344 24

11 : emeg Uiy, WeusuAY 2568

e : feyaduuuiraeddianzeiniaeumdd Andu duvads uasedreuwes ldswomeagwiilinmanismms

Frunudierfugeantuiui 26 Sunan 2568 F1uin 69 ey

SreuatUnan
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1.9.3 Nan15UsEUER9I NN ABIU

Mnnsussdudssainernasuied sluiiufeuuinnu 2567 - ngadnieu 2568 wui
sesfuidudes (NEF) 30-40 wuin senuenveuwaiufivineiniaeuus il 34 Fagudl 1.9.3-1
seazBondiil

wwadu NEF 30 aseunquituil 0.3310 msnsilaiuns eenuenveulesiuiiviiotniaeuuiim
san93s 34 eseunqutudl 0.0699 M31eAlawns TasuTnasnaridungia

wwadu NEF 35 asaunquitudl 0.1196 msnsAlaiuns eenuenveulamiuiviiotnimenuuiiom
san9ls 34 eseunquitudl 0.0243 mM31eRlawns TasuTnadnaridungia

wundy NEF 40 asaunquitudl 0.0409 mssilaiuns Tasdseg neluamiuiiviioniaeu
Fhfiumauuameie 38 aseuaguivuil 0.0058 masilawms TasuTnmfnarndunza

dofinsannuuuimees ICAO FsswyuuamiensTiuselomiaaulufiuifisssfuduides NeEF

f199 (A15197 1.9.1-1) U371 seduidusdiss NEF 30-45 oonuenuniuillasin1susnainieds 34
Dunea fedunisduiulasinisisdamansgnudenislidselonifiaulnesouiiuilassns dmsu NEF 40

1 1 & A
ENE]Qﬂ’]EJIHWUVWH@’]ﬂ’W‘iEJ’W
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600000

o
o
o
N
o
<
-

1396000

1394000

602000 604000

606000

i : Anwdasean Google Earth, 2568

YNOINFEUTIAY

NEF 35 #ut 0.1196 ai5.nu.

NEF 40 #ut 0.0409 m15.ny.

: NEF 30 #uft 0.3310 ais.nu.

WGS84
.2,000 METER UTM ZONE 47
.WGS84

HORIZONTAL DATUM. WGS84

1M3787u 1 : 50,000

0 0.5 1 2
s ™ ey =
flawnas

=1

sUN
Y

Tudaafousuaau 2567 - wyAIN18U 2568

1.9.3-1 szautdudee (NEF) vinanidenuiiiiu

SreuatUnan
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110 wwavnamsuilunansznudaingauasuRuuuanmsaudwndau

1.10.1  VANMISHATIUANE
INMemTRAsUN I iLUTeDINIAEILI 9 U WuTn vihemaeulATinsUfoRenu
wnsnsdesiunazudlunansznuisnndon uazinsnsamuasIsaouNansznuAndend imuali
TusenunsUssiunansenudaandeu (EIA) Tdegnasudududiulng egralsfnu Sumsnisuisdn
fvinemagusnidunisliasudumdedalailddiduns wasduiaminsnsivinufinnsuududiui
Pdudedinsaueliusulsudlaliifnanumunzausenisufifsely
wnuUfRnsIuAwndenveaineiniaey (n1ald) s 9 uiis Mdnauslusisauaduil
Avinwldfansanannanisnseaeunsuisanuminsnstesiusazuilonansenuduinden uay

1UINTNITRAAIUATIVFBUNANTENUAILINADY SIUNIAFDAAABINUNITAIRUINUVDILAALVIIDINALIU

Tulagtu lnelinvavideanail

1.10.2

a3Unan1InsIvsaun1saiiuunIunInsnistasiunasuilonansenudwindou uae

UINTNTANMIUATIVFDUNANTENUFWINaaUNTIT AR IdUNS ldATUS U

NNINTINEBUNSUHURMUNINTANTT T9II0INIABIUIT 9 UWe NUIWNINTAISUINUTZLAY

PYI9INALIUAMRUNSLUATUAIU LEAIFIAITIN 1.10.2-1

M13147 1.10.2-1 agUunan1saniiuanuauunsnisdesiunasuilunansenuiiwindon uasuinsnis

ANRINNTIVFDUNANTENURWINADN NATUNSlUATUNIY

YinaInNABIY

ayuRauluuinsnig

nan1sUUR/Jeymuazguassalunis
antuau

1. MDINALIUIIAY

CwrndarudszasavvelUd suwlas
uaziden Tnguszasd Aanssudelilowie
11051570 ULaTAANANTENUA WInd o
WAZUIATNITAARIUATIVADUA UNTN
Fawandon §wanansluainsivasidenly
' 9M1v8951891UN15 AT TR RANSENY
FwandouiildSuanuiureunda Tnaane
mMswAsuulassiunuiisaduuandisluannd
AvualiluuinsnisannansenuA1uLE o
NSNYIDINIAYIUILA DUAUDT1ALLEIATD
A1 sundasdanaalidinauuleuiy
LATLHUNSNYINTTITUYIRULALE 120 o1l
WlethisuosenniznssuMsHd NI AI5AN
Tanuwiugeudsunsiiunisiua suudas

NnATY

- Hagurinernimuaiiudnisneadiaile
yeenLnameldliaenndosmuunggIu
Aulasns e d1inaun1stunals o uLma
Usendalneiivua arndy 35 was Wuainy
A1 45 RS Nan1saLiuey Sevay 99.85
Toya o \houdmnAN 2568

-Uagtuinemaguiafiuiinisneaiieglusd
auuLavyereiufivasnfeseunied susin
Fm193 4 16 nan1saiuay $esaz 30.00
Toua  \housuAY 2568

YDLAUBLUL : NTUVINBINABIUAITIAYINSIBIU
mswasunlasasidenlasinisiauevtieau

By ALaEIIBNUNAETemMITURD I

Tre9uavUnRan
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1103  wwuujUAn1saudindan
PNNANITATINEBY NUINIRINIsEUlUg NvIeINIAEIue 9 Wis aansasiunisiaegns
AsUEIU uaduianesmsildasnsaniiunslaegisasudiu wazsiielimeniiunureiunasinennegu

Duleghefiuszansam fivsnwisaausununisuiiiniseudawanden fil
®  LUUNTAARINATINABUNANTENUATULAEN
®  LNUMINTINADUTTUUTFUIENN
o unumsneaieTiinuazdnnisvezyares
o unumsianssruuttnnde

e unumsUTudsunarysulssteulvluninsnistesiunasuilunansenuiwindon uag

UINTNTAARUATIVEDUNANTENUEWLINA DN

o

o unistasiuunwazdaindudunsesanisiu

1.10.3.1  WHUNISAAAIUATIVEDUNANIZNUATULES

(1) nANNITUALIIANG

a [

\Duiinsududinansenuveanisdduauvitenniaeu Ae Jywndessuniu Fanan
in3esduiliuinmsiinerniaerudundn uaswannnisidiunlivinisvesilasans Aanssudananadnasy
§damansznusegusulasseulussdunils Instanzegradaguauiiog melduuitu-asweansdu (Fight
travel) ﬁ”’aﬁfﬁqa‘j{]ﬁamqq fidsnasesyiurasnssunu 017 Ussnnueaniosduiitu-as 12aween1sidn
wldu3n1s gania Srunuiisadu Wudu uenand nansfnwdudsdaslduuuasadamansi
Unngeglunsnumslianeinansznudauandenveninenmaguiia 9 uis Tnslduuusiass Aviation
Environmental Design Tool (AEDT) il olifldnanisuszifiuanvidavesorniaeiui ldaglutiagiu
uana1nil wuuraes AEDT fimaimuniuusmeasdenuaziuvanmasulifauuiuguazgniios
wntu Mavssdiukansymumnadedday 2 A% avanansataslunisnaususasmsdansdu wasdunisll
Ffnemimeulseavdug viedlsuildidnnliuinmienmeeusiely

meUszfiunansenudesiansaniadesieg fiddnuiendes msinwiadenlduuudiass
nsndamansunduniosdielunsussifiussduremansznuaugluiunisnsntn uuudiassild Ae
WUUS1883 Aviation Environmental Design Tool (AEDT) {lunuustassiifesldfuunsvanelunudunmsdu
wazanusaUszenaldivauuiulas

wafildainnssiasasneszuuaeufinmes axiausluguvemiensuszifiunanszsny
Armuaiduuinsgiu Ae NEF Tngviiag NEF (Noise Exposure Forecast) fuaalléian EPN db (Effective

Perceived Noise Decibel) filsannsnsiaindsansosdumsiasussm Inelinssgiuimualiaal
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A1 NEF NANIZNU
> 40 Asyaudgsaniasanisnalminnissuniuselagseuaunnduag1euin liasneaseniinede 1saseu va

Fuludsneaseiilbisenansznusudeduiiuiiningd lunsdlves Airport Hotel msintaniosiudsssuniu
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2. WQUszaeA
2.1 welimsuunliuvesnunmasndonszritsdiiulasins
2.2 ienaminsaianunindnedeuySeuiisufusnsgumuiivingnussansimu
2.3 iieaguidudoyanunmdunndey thiaussogsuiinreuveslasinisuasmhenuNeMsifetes

3. YBULIANITANLTUNITATIVIAUAZIATIEN

nMsnvianunmasadesvedlasinsitemasuiunglinismuauguavesuitn Sulundu
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A15197 3-1 YaUlAN1SALIUN1IATITALAEIATIER

W153Ma35 BT danaz sz
1. aunmenealuussenialasnaly
- Uinauruazeedsam (TSP) US.EPA.40 CFR 50/ Gravimetric Method
- Ysuainalulesiaulaessnlan (NO,) NO, Chemiluminescence Analyzer
- USnaineansueuneuanlan (CO) NDIR/CO Analyzer
2. szeudediaednaly
- Leq 1, 24 hr. /Limax /Lan Sound Level Meter
3. qmmwﬁqﬁ'sau
- aadunsa — Ang (pH) AWWA, 2023 (4500-H", B)
- 9ONBLauaraie (Dissolved Oxygen) AWWA, 2023 (4500-0, C)
- Olof (Biochemical Oxygen Demand) AWWA, 2023 (4500-O,C and 5210 B)
- wuailenguTirealadnesy (Fecal Coliform Bacteria) AWWA, 2023 (9221 B)
- mawﬁumuaaaﬁy’mm (Total Suspended Solids) AWWA, 2023 (2540 D)
- shsfunaglasiu (Oiland Grease) AWWA, 2023 (5520 B)
4, ﬂqmmwﬁqﬁq
- audunse — Ang (pH) AWWA, 2023 (4500-H", B)
- U1 (Biochemical Oxygen Demand) AWWA, 2023 (4500-O, C and 5210 B)
- ypuduviuaoeriavan (Total Suspended Solids) AWWA, 2023 (2540 D)
- dhifuuaglesiu (Oil and Grease) AWWA, 2023 (5520 B)
- wupiiisenguilaealadnasy (Fecal Coliform Bacteria) AWWA, 2023 (9221 B)
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A5N15A5IALATAATITH

5. A laau

ANuLdunsa - Ang (pH)

AWWA, 2023 (4500-H", B)

d1911y (Arsenic)

AWWA, 2023 (3030 E, 3120 B)

6. AnNLUTEU

ANUYY (Turbidity)

AWWA, 2023 (2130 B)

Anudunsa — A9 (pH)

AWWA, 2023 (4500-H", B)

#3104 (Apparent Color)

AWWA, 2023 (2120 C)

nau (Odor)

Test

Ypandazateviavun (Total Dissolved Solids)

AWWA, 2023 (2540 C)

widn (ron)

AWWA, 2023 (3030 E, 3120 B

uusn 1t (Manganese)

AWWA, 2023 (3030 E, 3120 B

1okad (Copper)

AWWA, 2023 (3030 E, 3120 B

daned (Zinc)

)
)
)
)

AWWA, 2023 (3030 E, 3120 B

AMUNTEAITIavUA (Total Hardness as CaCOs)

AWWA, 2023 (2340 C)

galns (Sulfate)

AWWA, 2023 (4500-SO4”, E)

AavlsA (Chloride)

AWWA, 2023 (4500-CL, B)

ge0lsd (Fluoride)

AWWA, 2023 (4500-F, D)

luwmsn (Nitrate as NO3)

AWWA, 2023 (4500-NOs), E)

Usan (Mercury)

AWWA, 2023 (3030 E, 3120 B

g1 (Lead)

AWWA, 2023 (3030 E, 3120 B

@131y (Arsenic)

AWWA, 2023 (3030 E, 3120 B

Tastiieusy (Total Chromium)

wARLilEa (Cadmium)

AWWA, 2023 (3030 E, 3120 B

Faley (Selenium)

AWWA, 2023 (3030 E, 3120 B

wutsea (Barium)

)
)
)
AWWA, 2023 (3030 E, 3120 B)
)
)
)

AWWA, 2023 (3030 E, 3120 B

Tgelug (Cyanides)

AWWA, 2023 (4500-CN'C,E)

wunfiSenguladnesuvianun (Total Coliform Bacteria)

AWWA, 2023 (9221 B)

dlala (Escherichia coli)

AWWA, 2023 (9221 F)

aunnilalafenAa selsea (Staphylococcus aureus)

AWWA, 2023 (9213 B)

ugaluiuaan (Salmonella spp.)

ISO 14189 : 2013

AADAVISLAYL LWBSWILAUd (Clostridium perfringens)

ISO 19250 : 2010

U fioUd-uau aoudaunuy s1in
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4. vannsnTaiauazinseinunmainday
4.1 gruamameluussenialagiialy
- YSuaui{uagesasiu (TSP) n53adne1nialagldds High-Volume Air Sampler uazazgnansiuy
wiunsadlowds (Glass Fiber Filter) filuniseu-4a (Equilibrate) aeatos 24 Halusnednsnisinaves
9I1AUsEAIR 80-60 gnurarasiond Wunan 24 dalus 9nduiinseaunsasldeu-ds (Equilibrate)
Snafuflonsutdminuesuaress wdhanduammaaduduresiuazesssimiads 24 dalus
fimheduiadniusegnuiaiuns (mg/m?)

- Ysnafalulasioulaeenlas (NO,) nsiaialnemdnns Chemiluminescence fe Lesasiionen
Uinaielulasioulaoenles ngldfelelauiujisenduinglunineonled wigniasuluiduyiua
falulasiaulaeenled uaznduganizunviuinfousuarondanuuastiusnou fanunsonsiaindd
Adadile a1 finnueminay 600-2,400 uiluiins uaz Peak 71 1,200 wiluiwas azs1osuAAmdLty
Wudauluiududiu (ppb)

- Usunafeansueuuausnles (CO) asainlaenannis Non-Dispersive Infrared Detection #9
\nseafiofnAUsinufsansusuneuenlus Inoaduuas Infrared waginUSinunsganduuaadIeuiiiou
fusgnindlurueAifivsunafigaiueunsuenledaindiesisenie warluvmedlddvsunafing
AsUsuLBUBnlYn azs1eauAtAINtududuluauEIu (ppm)

4.2 seauideslaenaly

n1sfasaniosiionsraTnseduideaSound Level Meten Tiageninitulsidosnin 1.20 wns
warsnmunasedafavinduded 3.5 was wWedestunisasiieunduveades fvusliwslulasiniy
Fulunisundsindadesiinsiatadeannfuiiu T,mmmuﬂimaimqmmqumuﬂLa (Weighting A)
NIMDUAUDILUUNIESR (Fast), Mode Leq mm@mmmmaa 1smT,m Imammﬁﬂiumaummmmmmm
melua3os (InternaluazanAcoustic Calibratoranniiu Waweiesrmuatiwessyiudedimnzauuas
Fupseaials dowdsvhnumuaunaiinals sxtuiinArsssudenaissedalus wazduiindadese
Falualinsudiuau 24 $alus ieshaunmuialasldgnsmsadamansudiazldanade 24 $alus
(Leq2ahr.) Fen1sAurnArseduidsaduitnisvesesdnisszninasemadnd1eu1msgu(international
Organization of Standardization, ISO) Fodulumuusenianuznssun1sasuindouwitsed adufl 15
(w.#. 2540) ﬁ'aaﬁmuﬂmmgmlﬁaﬂmaﬁ’ﬂﬂ

4.3 qmmwﬁgﬂﬁfaﬁu
nsiufegaldi8n1snsaTauuUSas (Grab Sampling) lunsdifisssuaudndesni 1 wns
wazldgunsaingantatin Kemmerer Water Samplerlunsdifiszfuarudnuinnis 1 was lnensaaia
ihinAufigaisnansamunisvesunasiiiszdufanansennudn w ganaaou

4.4 auA WU
< .Y 1 H Yaa < Y 1 [ . [ [ Y 1 & o d'

n1siudireganagldisnisiiuiieg 19uu U (Grab Sampling) lun1siiudieg1enTaieIqn
Wwerluailanainils udrhuniesieilagazianmanuatdivosdndy a yntuuaylunaituminty
nsuAegwuuiasyilinsvisuantfivenindelunnasgainlnuaudfiduegils danududu
seaulnuauITazthunswivdndsangeaus neuissuuindaseld nieadsuenanunUidaniz
druazimiizaunazUsendnndi Feasiiuanudususvesliunanaranududurssindsluganigg
lppenataiau

OO
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4.5 guaminldiuaiuina @ 2 35 Whaenld)

1. Fnafuilddu/uinia lunsdifiveidaduselutfdonfufedsiivaraduse wiefion
Tneidnfonviilvasuiissvann 3-5 uiil Welshidmmurelnaiislvinun aniudahvnlusessu
Frog91h

2. fudunisifudegsdildfulnglfindosgu Tuduusndosyuiuwarainsasiiuunauinue
dm¥ursgunsaiifieannisvuidiouninfuuasiu mﬂﬁ?uﬁwmiﬁuﬁﬂ%’mﬂaﬁ’ﬂﬂ W suvue Ju a0
dlethufindeyariluud3adarveudaFiimsinssduih ninduisimsguineenidienieiiiddudesen
wSoufumsanmiwesiugu uazvhmafushegailedinseinsfinesdu

4.6 qmmwﬁ:’lﬂszm
mafiusegainanfenussl msdntudesTminlvadssanu 1wl wielsindidnseglufen
violuduviolnasenliivun Waunafenliuis vinssndelsaiivaisfonis Ingldliumnudoddyy
woansed 70% ntuidatldluaviunats inisduiegrainfionsvaeuuuaiiFenou uddufy
fhegeifiensvdinTesimandl uagnienw

OO
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5. nan1snTII LAz IR ziRMA A WIndeN
5.1 gaunmarmeluussenialagiialy
- wansnsafanunmeindluusseinialaedialy
nsnsa9iananmeIndluusseinialaeily veslasansietniagusiaiiu dudunisasadn 3 Wnw lbud anseairdesdu lsusumum
uavU1duda Jaosm asrainsenineduil 21-24 Wounsngian 2568 namsnsainaunmenAluusssInAlaluuansfanisned 5.1-1 Un1sRsIaIn
AnnmeINAluusssINAlneTluan s sgUTl 5.1-1 uazlumeruraLAnIftenaIsLLY 1

715197 5.1-1 HAN1305I9IRRANININIALLUIIEINALAETTI LY

) ) » I T Usuaiglulasiaulassnlys |[Usunaiiglulnsaulassnles | Usunatigaisususeusnlen [Usinanigaisususausnlen
#07UNTN AWNATIAN ! 5 (NO») : (ppb) (NO2) : (mg/m?3) (CO) : (ppm) (CO) : (mg/m?)
(TSP) : (mg/m°) 0 S 2 > > 2 2 g
1 F2lug 24 ¥2lu9 1 92lug 24 ¥2Nu9 1 Falug 8 ¥2lag 1 92lug 8 w2lug
21-22 n.A. 68 0.040 13.7 8.1 0.026 0.016 0.46 0.42 0.527 0.482
muaamﬂ%aaﬁu 22-23 N.A. 68 0.042 13.1 8.0 0.025 0.015 0.47 0.43 0.538 0.490
23-24 n.A. 68 0.045 13.8 8.3 0.026 0.016 0.44 0.41 0.465 0.465
21-22 n.A. 68 0.037 12.5 7.6 0.024 0.014 0.49 0.45 0.561 0.518
TSk UYIUT 22-23 N.A. 68 0.035 11.7 7.6 0.022 0.014 0.47 0.44 0.538 0.507
23-24 n.A. 68 0.039 12.1 7.7 0.023 0.015 0.46 0.43 0.527 0.492
21-22 n.A. 68 0.040 14.6 8.4 0.027 0.016 0.48 0.45 0.550 0.518
Unauda Jaosn | 22-23 n.A. 68 0.036 13.9 8.1 0.026 0.015 0.47 0.44 0.538 0.500
23-24 n.A. 68 0.038 13.6 7.9 0.026 0.015 0.47 0.47 0.584 0.534
AUASEIY 0.33 " 170 ? - 0327 - 30 % 97 34.2 % 10.26 *

1)

AR AalszNIARENIIINTAIINTENUITIR aTUN 24 (W.A.2547) Bae AMvuanasgugunneneluussenalaeialy

2 pdssnAnznsIuNsEwInAeNuiwR adudl 33 (0.A.2552) 1581 fmumasgiuafiglulasiaulaesnlesluussenialagialy

3 2 v e W o we o o 4 Y s 4 o o
AUUTLNIAAMNLNTTUNTAILINABULIIYIA AUUN10 (W.71.2538) E]E]ﬂEI']iJﬂ'ﬂlﬂ,uWiSiWiUﬁJuiyﬁlﬁﬂLﬁiNLLﬁZiﬂwﬁﬂmﬂWWﬁﬂLLﬁlﬂa@NLWN?J’WI W.A.2535 L399 ﬂ']WIJ@lI’]mij?uﬂmﬂ?w@ﬂﬂ?ﬂiuhiﬁ&l']ﬂ’lﬂi@%m"llﬂ

S>>
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- a5Unan1InTIInRuA WAy Alaenaly
NA19WIN 5.1-1 nan13asIvianunmenaluusseinialaenall aunsoagul

Y

&
APNU

o USunuuazeassiu (TSP) wady 24 Falus
- ausenAIelY HA9gsening 0.040-0.045 dadniusegnuiAiluns (mg/m?)

- Tsusuyuvy dA19g5ening 0.035-0.039 fadnusiognuiafiiuns (mg/m?)
- Unduda Saeiv flmegsyning 0.036-0.040 Tadnusiognuieniuns (mg/m?)

a7UNaN1In 59T Uare03I (TSP) #53adnTeninadun 21-24 waunsngiaxd 2568 wWuil UsLani
M1N130579 18 A0 luNUNNININTFIUAMTUANINUTENIAANENTTUNTRIIAGONUUIYIA adun 24
(W.£1.2547) 1389 MUUANINTFINANAMDINIALLUTTEINIALAeNIlUIne A ualid uageeesau (TSP)

Wiy 24 Hilusazsealsiinu 0.33 Tadndudegnuiaduns (mg/m?)

o JSuraiwlulnsiaulaeanlan (NO,)

- aTuvRALATRITUY
frgean 1 Talus ZAnsendng 13.1-13.8 dllwiuaudiu (ppb)

W3ellA19g581I9 0.025-0.026 dadnTusegnuiaiuns (mg/m?)
warARde 24 Falus Snsening 8.0-8.3 aluiuduau (ppb)
W3ellA15EnIN 0.015-0.016 fadinSusiegnuiaAfiums (mg/m’)
- 139U UYIUBY
HGRGNG N Falue Fensening 11.7-12.5 dwluiudiuau (ppb)
v38ilA9g 521319 0.022-0.024 dadnTusegnuiaiiuns (mg/m?)
warAade 24 Falus fansening 7.6-7.7 danluiudnudin (ppb)
W3BlA15¥1INe 0.014-0.015 TadnSusegnuiafiuns (mg/m?)
- Unduda Saen
fiAgean 1 Falue Bensening 13.6-14.6 awluiudiuau (ppb)
wIelA10g3¥Ning 0.026-0.027 fadnsusiegnuiafiuns (mg/m?)
wazAnade 24 49lu Sansening 7.9-8.4 d@nluiududiu (ppb)
W3alliAwiniu 0.015-0.016 dadnsusegnuiAiiuns (mg/m?)

agUnansnnaiaielulasaulaeenlad (NO,) asainsenineiui 21-24 Weunsngau 2568 Nuin
Uinafivhnsasafailategluinasi fiuinsgiufivun auusenianuznsINNTaWINE DLW 197
atiufl 33 (W..2552) 3ea AvuauasguaAglulasiaulneenledluusseinialaeial idmuals
Andsvasilulasaulaeanled (NO,) Tuan 1 F3lus asedliiiy 170 duluiudud (ppb)

OO

6-15

U fioUd-uau aoudaunuy s1in



FENUNMINTIVIAAMANELINTOU
TAsaNsnneINAEN Ui

OO0

o USunufinwansusunauanlyn (CO)

- auvenLAIasdy
fiAngaan 1 92lus flAseming 0.44-0.47 dniludrudan (ppm)
w3ellA9gs¥NINe 0.465-0.538 NadnsusiagnuiAfiuns (mg/m’)
wazAade 8 49lus ansening 0.41-0.43 dludrudn (ppm)
W3NA9YI¥NINe 0.465-0.490 TadnsusegnuiAnuns (mg/m?)

- 139U UYIUBY
fAgean 1 s Sensening 0.46-0.49 dlududn (ppm)
w3ellA1ag5e1nIne 0.527-0.561 dadnfusegnuiaiuns (mg/m’)
wazAede 8 Falus fansening 0.43-0.45 daluduau (ppm)
v3ellA19g521IN 0.492-0.518 HadnSusegnuiaiiuns (mg/m’)

- Unduda Saosn
HGRGNG N e Sesening 0.47-0.51 dvlududn (ppm)
v38ilA9g521I19 0.538-0.550 dadnTusegnuiaiiuns (mg/m’)
wazAnade 8 F9lus Jansening 0.44-0.47 duludrudn (ppm)
v3elA10g5ENing 0.500-0.534 fadnsusiagnuiafiuns (mg/m?)

agUnansnsainfieaueuteuenled (CO) naiasenineudl 21-24 iWeunsnginu 2568 wuiy
uinafivhnsasafailategluinasi fiuinsgiufivue auuseniaamznsIINTAWINE DLW 1R
atufl 10 (w.a. 2538) 39 AvuAuIATHIUAMAEINTAlULITEIMAlaeTalU A fvualidladsves
Arapsueusewenlas (CO) lunan 1 Hlus asdedliiiu 30 dndluda (ppm) waglua 8 Falus zdosd
AR 9 dulududinu (ppm)

auleaLAIaslu T59UsNYIUTN

U1duda Taesn
5U# 5.1-1 mansivinaunmemaluusseindlaenall

OO
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5.2 seauideslagialy
- wan1snraiaszauldeslaenaly
maninssdudedaeiluvedasnaitemas iy didunsenaia 3 vinaldun a1usen
wiesdu Tsausuuu wavUduda Taesn anaiaseuineduil 2124 Weunsnnia 2568 wan13nTIR iRz
Fealnenluuanafannsed 5.2-1 sUnsmsiniasziuidodaeyiluuansdsguil 5.2-1 uaglumenunauanss
LNETUUY 1

AN5199 5.2-1 nan1snsiadaseauldsslaevily

NaN13n39I(ATUA (19))

#011A59290 Fuilnsradn stiuldsaads 24 v, sTAULHENE R L
(Leq 24 hr.) (Lrmax) o
21-22 n.A. 68 56.2 86.0 62.8
mu%@m%dﬁu 22-23 n.A. 68 57.4 81.3 61.4
23-24 n.A. 68 58.4 88.9 63.4
21-22 n.A. 68 54.5 79.2 58.2
15U SNYIUT 22-23 n.A. 68 52.5 81.8 55.8
23-24 n.A. 68 51.8 80.1 55.9
21-22 n.A. 68 52.1 79.6 55.0
Ududa Saen 22-23 n.0. 68 54.1 81.2 57.5
23-24 n.A. 68 52.6 79.1 56.2

AUINTFIY 70.0 115.0 -

AUNATIY : PUUTENARLENTIINTAINABNWAINRA atufl 15 (n.f.2540) Fea vtumnasguszdudedassily

- d5UnaN1INsIInsEAUEelaenaly
NANTNIN 5.2-1 wan1sasdnszaudedeemiliannsoagulanad

eszauduaaie 24 47lus (Leq24 hr.)
- audeAlA3Esdy Jmegsening 56.2-58.4 LadLuale
- Tsausuiuy dA10gsendng 51.8-54.5 laBiuale
- Unduda Jaeiv dAegsening 52.1-54.1 10TLUaLe

@ SZAULTIEIHA (Lmax)
- audeAlA3esdy degsyning 81.3-88.9 Iadluale
- Tsausuius dA10gsening 79.2-81.8 LaTiuaLe
- Unduda Jaeiv dAegsening 79.1-81.2 TluaLe

*52aULFBINAN9IU-Na9AY (Lan)
- audeAlA3esdy Jmegsening 61.4-63.4 adLuate
- Tsausuius dA10g5ening 55.8-58.2 LATiUALe
- Unduda Saeiv dmegsening 55.0-57.5 1agLuale

a3unan1InIvinsEaudsdlaenill n99inTendneiun 21-24 LABUNINYIAY 2568
WU NAUSHUARTIVINA9gluN U NININSFIUNNUAAINUTENIARMENTTUNTAIMIA D ULNIYIA
adufl 15 (W.71.2540) 1509 MuuaunsgIuseaudsdaenily Tneunsgiunmualiseaudssiluaie
24 Hlas (Leq 24 hr.) delsdifiu 70.0 LABLUALD UAESEAULAIEIER (Luse) Hdenlidifiu 115.0 Wduale
OOO
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ARSI 159U

Ududa Jaein
JUN 5.2-1 mansivinsyiudedlagimly

5.3 Qmmwﬁﬂﬁqau
- NamimqaﬁLﬂsﬂzﬁqmmwﬁ']ﬁqau
msms’sﬁﬁLﬂiwﬁ@mmw{f’]ﬁ’aﬁuﬁuaﬂﬂsamwhmmﬁmuﬁaﬁu AIuNITAUAIBE1N 2 USHIa
¥un 90t 1 ﬁwaumﬁuﬁaucjmﬁmﬁéﬂﬁa Loz 2 ﬁwammﬁumé’qmugmﬁéwﬁya nsav¥aLile Tuil
22 \faunsngInu 2568 nanIATIVIATIEIANN RN AULARIIA T 5.3-1 sUMsLfudegnsnmam
13’1&15141,@@@6{@31]17; 5.3-1 UarlusENURALAAGLBNEITIUY 1

OO
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M19197 5.3-1 KANITATITIATILVAMNINUIRIAY
NANIIATIIATIZN . Y
r p AUINTFIY
a ‘ . 309 1 N 2 =
$19NNTINATIENR e Y - Y -
wagauINty wagauINty
L ¥ ¥ v xrx | 32 4% |59
AUAIURAUINIY | MAIRIUgAUINS
1. Adunse — 19 (pH) - 7.7 25 °C 7.7 4 25 °C 5.0-9.0
2. 9anTLauazane (Dissolved Oxygen) mg/L 7.0 5.2 >4.0 220
3. Ulof (Biochemical Oxygen Demand) me/L 1.4 1.9 <20 (<40
4. wupilisunauiinealadnesuy
o ] MPN/100 mL 130 240 <4,000| - -

(Fecal Coliform Bacteria)
5. YaaudaurILaneIIILA

. mg/L 12 14 - -
(Total Suspended Solids)
6. unlunazludu (Oiland Grease) meg/L <1 <1 - -

ANWUTANINAIDY1NIATIZA Ta dwides ngnou

1)

AATIIY ANUTENARENTTUNMTIINGOUUAYR aUUT 8 (W.A. 2537) ponauaalunsyswlydiduasuiarSnwinmam

AWINAOUUITIR W.A.2535 1509 MUUANINTFIUANNIWIUUTAIIIRIRY

2 Uszand 3 1o wraainilasutinfeinfanssuualssny wavatunsaulselesiive

1) msgtlnauazuslaalaesaaiunssndelsanuunfvasiiunsusuupamunmuiiald — 2) nsinuns

P Uszandl 4 W waaiilesuinieennfanssuuiaUseny wasanunsaidulseleviiie

1) msgulnauazuslnalagsaaiunsgdelsanuunfvasinunsusuusamunmuiiild — 2) nsemavngsy
Uszuandt 5 loun unaaihinlsfuinieainfanssuuislsenm wazanunsaldulsylomiieauunny
(wvaahUszani 5 ldfwuean) mnsfaduluausssuna

- A5UNANTIATINANATIEVAUNNUIRIAY
AT 5.3-1 NaN1595IVUATIBRUNNLIRIRUEINsagUlaRsl

(%

* 90 1 ﬁfsaamuﬁuﬁaumuqmﬁﬂﬁq
- aandunsa - s (pH) Sty 7.7 9 25 esreaidea
- PNTLauazaiy (Dissolved Oxygen) HAYINAU 7.0 Haansusiodns
- Ul8f (Biochemical Oxygen Demand) fiAvnAu 1.4 adnsunadns
- wualiBsnguilealadvlosy (Fecal Coliform Bacteria) SR 130 Wu.fl 101, Ao 100 Jaddns
- yosufeaeufimun (Total Suspended Solids) HAWvnAU 12 JaanTunodns

- J3funazluiiu (Oil and Grease) fiAtiaenin 1 Aaansusedns

o 0l 2 ﬁ”gaau'\uﬁuwﬁemuqmﬁqﬁa
- anadunse - aa (pH) BAwiiu 7.7 7 25 esrwaida
- 9anFlauazany (Dissolved Oxygen) dAyINAU 5.2 fiaansusiodns
- Ulof (Biochemical Oxygen Demand) fiAinAu 1.9 dadnsudedns
- uwueiiSenguilrealediasy (Fecal Coliform Bacteria) fifwinfiu 240 Wi 1w, sio 100 fiaddns
- ypaudsanefataun (Total Suspended Solids) dAWNAU 14 TaanTunoans

- dnsfuwazbuii (Ol and Grease) fiAtaenin 1 Nadnsuseans

OO
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o Tassnsvinende Ly

asUnaningniinsgrgauaminfiaiy faeglunasifinsgiudmusnuussnianuenssung
Funndeuuiand atudl 8 (ne. 2537) aaﬂm:uﬂawuiuwsziwﬁjﬁ’ig@’adﬂl,a?uLLaz%’ﬂszumw?ﬂLmé'amLwiqma
.. 2535 309 AmuaasgIug LRy Ussanil 4) snfuuuafiGenduilaealadosy
(Fecal Coliform Bacteria) Wifiunasgiunviun LLamnm'igmﬁmummuﬂ'ﬁzmﬁﬂmzmimm'i?iaLL’mé’auLLﬁaﬁma

adu 8 (W.A.2537) panmuandlunsysulygiduasuiasSnwAnnInEwIndauuLiewIi w.A.2535
1509 MyUAIASTIUAMMNUTUWENRIAY (Useam?l 3 uazdssanil 4) uazentJureudauweiuaneyiann
(Total Suspended Solids) waztnsiuwagluiu (Ol and Grease) hiflsnasgummun

o a

eaundunourIuatIig

Weau I TUnaHIugAtINe

35U 5.3-1 Nstiudieg AU nUIRAY

OO
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5.4 Qmmwﬁﬁ‘ﬁa

- naMIATRAATIiAmN TS

NIt Tzsiaun i vaslasanisinernias iy duduniaiiuiegaiiedis
1 Unaldud Methisvesewniiunistida asatadletud 22 Weunsngiau 2568 Han13msa9
Anszamnminfisuansiinied 5.4-1 sUnsiuiegsnunimirfisansasuit 5.4-1 warlumeau
HALARAIALBNEITUUY 1

] a 6 901 c:’
19199 5.4-1 RANIRNTIVILATISUAUNTNUIVIN

- . , NAN1SATIZR .
NIRRT Y e favasuarinisinunisnga | ATH1RETH
1. audunse - ang (pH) - 7.6 7 25 °C 5.0-9.0
2. Ul9f (Biochemical Oxygen Demand) mg/L 4.0 Tl 40
3, yaaudauuiuaesvionun (Total Suspended Solids) mg/L 6 TaiiAu 50
4. thifuuaglasiu (Oil and Grease) me/L <1 laiin 20
5. wuaiisunguilnealadnesy (Fecal Coliform Bacteria) |MPN/100 mL 33 -
dnuaizannitegnafidasgi Ta dndeos Anznou
ﬂ'wmmsgm : G]']iJUiSﬂ’]ﬂﬂimﬂi’NVI%IWEﬂﬂﬁﬁiiu‘ﬂ’]aLLaxéﬂLL’JﬂéjﬂﬂJ L%"EN ﬁ']‘ﬂuﬂﬂ"lﬁliﬁ’]uﬂ’JUﬂ‘Nﬂ'ﬁi%U’]Hﬁqﬁﬂﬂqﬂﬂ’]ﬂqiﬂqﬂﬂi&ﬂﬂ

wazusuInasiud 7 wgadnieu 2548 Ysenialussnanuuny e 122 aeuil 1259 Juil 29 Sunau 2548 (Uszan )

- A3UHAN1INTINNATIZNAMNINUIN

[

INANTNI 5.4-1HAN150539AT AN INNTAsEEnsoagUlanadl

evinthiiswastawnitrunstda
- arundunsa - dns (pH) Siduindu 7.6 71 25 ssrnealdea
- Jlof (Biochemical Oxygen Demand) faviniu 4.0 fadansunedns
_ ypsudauviuasesiavun (Total Suspended Solids) #AYINAU 6 fiaansusoans
_ shsfuuarlasiy (Oil and Grease) fidtfosndn 1 fiadnSusiodns
- wupfisenguilnealadnesu (Fecal Coliform Bacteria) SAwiniu 33 @il du. s 100 Tadans

asUnansnsalinsgiaunminfisnsaadletuil 22 Weunsngnew 2568 wuth Ui
PTIIATIEIANUTT AT TnesTideglunamifunsguimuanuUsENIANTEN TN NG5 TINUR
wardauanden (309 MIUALINTFIUATUANNITTFUIBUNAIINIATTUNYSELN LAY UTLIRA T
7 wAdneu 2548 Uszmalus1vRaaiunyiand 122 aeudl 125 ¢ Juil 29 $unay 2548 (Uszian a)

YUUBIUBNNUINIUANTUIUA

UM 5.4-1 nsifivieganan I

OO
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5.5 aaunnildRu
- wamsasI i Tziaun i ldau
Asnstinsgiaua iy veslasinisviieaniae i anduninfuiied
1 U3na luA Winagad 1 Binaedanamsal 614 Usnaiamnafussaiadetuil 22 Weunsngiau 2568
NaN1IATIlATIERAuA A uLanITInnseit 5.5-1 sUnaiiufiegisnunmiliRuLansd
Ui 5.5-1 uarluneaunauansisanansuuy 1

] a ¢ % 89 va
191991 5.5-1 Naﬂ’]i@]ﬁ’gﬂjLﬂi’]gwﬂﬂJﬂ’]WU’ﬂ:WQU

q

WNaN15ILAIIEH ANz v
S18N159LATIEA WU Ustnuaan 1 UStiadunanisal . .
. o naeivanzan | inusieylangegn
G 14 US1I00190193U
1. Aadunse - Ana (pH) - 8.4 25°C 7.0-8.5 6.5-9.2
2. @y (Arsenic) mg/L ND ? Aokl 0.05
ANYULANINAIBENNINATDU Ju dwmdes Ingnau
AN S D euUsEnANSENT NS NEINTEISHTIRLAYAIAGeN 1509 SuandninaLazinasnslumaivmsdmnsunisilestu

suassaguuazmstesiulusedundemduiiv we. 2551
2 ND (Not Detected) Ing Detection Limit vesnan 1 svageuilnail
Arsenic <0.001 me/L

- agunan1snsadnTziguaminldau
29T 5.5-1 wanrmniasgdnunmilifu nui daneglunasiimsguaalsena
N3ENTUNINYINTTITUTANALAWINADY Fos Amusmdninasiuazinsnislumsdnnisdmiunsdestu
suassuguuaznstestulubesdanndeuduiiy wa. 2551

U3naaed 1 Ushnuedananisal G14 Uinadanedu

UM 5.5-1 n1siiudegeamunniilda

5.6 A LUz
- HAN13AFIATATIRAUNINUIYTEU

N1305993AT TN MLIYTEUT V8dlATINTITvine N A LY Anllunisiiy

a

A9g9d0e1e 1 usalann 9991 1 et 1 asiadndieduil 22 Wweauningiau 2568 Nan1s
A5IBATILAAUNNUNUTZUIEAIAIA197 5.6-1 FUNIsINUfIeE19RaNNUIUsTUManIRIgUR
5.6-1 uagluseUNALARIFNBNETWUY 1
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FENUNMINTIVIAAMANELINTOU
TAsaNsnneINAEN Ui

OO0
1597 5.6-1 Han1IATITATIER A ML SEUN
- . , NAN1SAATIER , Y
S18N1SIATIZH e 4 T % ANIATZIY
a7 1 Wosuvu 1
ATUNBAN
1. AU (Turbidity) NTU <0.01 laiviu 5
2. aadunsa — 619 (pH) - 7.4 7 25 °C lailAu 6.5-8.5
3. #3104 (Apparent Color) Pt-Co <0.01 15
4. ndu (Odor) - s e Tiduiiundaies
fruadinaly
5. ‘UaﬁLL%ﬂasmsnffﬂmﬂ (Total Dissolved Solids) me/L 392 TaitAiu 1,000
6. widn (Iron) me/L ND @ laiiAu 0.3
7. wyan1ila (Manganese) me/L 0.055 laiiAu 0.1
8. n03un4 (Copper) me/L ND @ laiAu 2.0
9. dangd (Zinc) me/L ND ¥ laiAiu 3.0
10, errmiszanavm (Total Hardness as CaCO») me/L 105 TaitAu 300
11. dawn (Sulfate) mg/L 0.78 laiiAiu 250
12. aaalsa (Chloride) me/L 80 lailAu 250
fruadl (laveniin)
13. Wigeelsd (Fluoride) mg/L 0.01 LA 1.5
14. lumsv (Nitrate as NO3) me/L 4.0 TailAu 50
15. Usen (Mercury) pg/L ND @ laifu 1
16. pefa (Lead) be/L ND * T3iAu 10
17. @15y (Arsenic) pe/L ND @ LaiAu 10
18. Iasidlensau (Total Chromium) pg/L ND ¥ TaiAu 50
19. wAaLiley (Cadmium) ug/L ND ¥ lalAiu 3
20. Faie (Selenium) pg/L ND ¢ lalfiu 10
21. wuise (Barium) g/l 0.058 TaitAu 700
22. lgelug (Cyanides) pe/L <0.004 laitAn 70
AU
23, wuadidonauladiasusiaun , ,
B ‘ - Tlainu Tainu
(Total Coliform Bacteria)
24. 3lala (Escherichia coli) - Tainy Tainu
25. aupilalafendd pel3ed . .
» - Tainy Tainy
(Staphylococcus aureus)
26. ugaluiuaad . .
» - Tainy Tainy
(Salmonella spp.)
27. AADAVSLABY LNOIWTILAUE . .
- , » - Tainu Tainu
(Clostridium perfringens)
dnuazannieEsTinagou Ta 1453 laifimgnou

mnewg Y
2

3)

4)

Standard Methods for the examination of water and wastewater 24" ed Washington, DC : APHA, 2023
f-ﬁ’ﬁdmiﬂizﬂﬁdﬁuqﬁmﬁ 7l oxel.ol/oaod 309 ﬂi"UUiqqmmgmﬂmmwﬁwﬂizﬂwaqmiﬂizmdauqﬁmﬂ AUAUELYY
asAnseusielan (WHO) atiufl 4 aa. 2011 mawwand 1Y aa. 2017

AaswilagviosfURnns UEm quiinenmansiuming 91iia

ND (Not Detected) Tng Detection Limit vessan1snmaeusissil

Iron <0.006 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 peg/L Total Chromium <1.000 peg/L Cadmium <1.000 pg/L
Selenium <1.000 pg/L

OO
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FENUNMINTIVIAAMANELINTOU
o Tassnsvinende Ly

- A3UNAN13NIATIERNINLUTEU

21NA19798 5.6-1 nan1INTITIATIERAUATHIIUTEU WUl daregluinmsl
mmgmﬁmummwizmﬂﬁw%&msﬂszﬂwdaugﬁmﬂ 7l oce.ob/ooe 1384 USuUsamnnsgu
AunmiUszUvessUssdduglinin auduugivesesdnisounsslan (WHO) adudl 4
A.fl. 2011 AANLINT 1 T A, 2017
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U3Wm fiaud-uau eeudaunui $1fin

TOPS-LAB Consultants CO., LTD.

DS-1 AR 189 myifl 3 Muauteinitaun Suasunethines Swdauuny3 11110
Sy S 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

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

ANALYSIS REPORT

wuiilusiearuna :  RE6807651

Uszmiiesng . aunmomdluussenaleaeily
Folasams @ lasamsviiormAg iy
findlassms @ suathiiu Suneriiu SminUseaIuAiius
anidimsaada : anusemeiesiy Fuiiiiudegne : 21-24 nIngnAY 2568
funuenn  :  47P 0603376 E, 1396098 N Fuiivadey : 29-30 NINGIAL 2568
giiuditede  : TOPS-LAB Consultants CO., LTD. Fuiisauna : 30 NINYIAY 2568
BsnsndaAnnsi :  US.EPA.40 CFR 50/Gravimetric Method
gatuauaniingaada (Site Operator) o wgndined nagd
‘émmm%aaﬁammﬁmmzﬁ (Model uag Serial No.) (TSP) : TE-5009X wag 5336
juvasgunsalaautiisu (Calibrator Model wag Serial No.) ¢ TE-5025A uag 1075
Junuaagn1saauLiisy (Expire Date) :  September 19, 2025
Fuilitudaag g wen1Ina9iaUBuIuazeasTau (TSP) 1afle 24 Falu

21-22/07/68 ) 0.040

22-23/07/68 0.042

23-20/07/68 Hp/auaL 0.045

AT 0.33

' - v ' a o d = o o
ALNATEIY : MUUTENIAANENTTUATAUINGBULINIR atfull 24 (W.A.2547) (5o fvuanesguamnweIniAluusssndlaenaly

YagUuiin P UENAINY 1A Yodnidvdau/muAn : UNEULET AN
Paudvndnsrvinuaciianediedne : TOPSHLAB Consultants CO, LTD.  tuasTnsfiwi : 02-159-0121

4 we ¢ aw o o P = va ¢

CELEICEEY o wnERTun seeten weivadeudimeet : +-326-2-0018

_______ Clllgg........

(Kunlapat Chuichoti) 3 (Metawee Khumkham)
Technical Team Laboratory Supervisor
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TOPS-LAB Consultants CO., LTD.

189 wyjfl 3 fruaunsiniiann sunautedmes Sminuumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

weitluseeea
UseLvaa9eng
Folasans 1ASINSTINDINALIUAIRY
#nalasenns Fuaifiu sunevhiiu TamiausearuAstus
daniingaadn ausanAIadu fuflfiudinoeng
Fuvsinn 47P 0603376 E, 1396098 N Fufinagou
diiusivagng TOPS-LAB Consultants CO., LTD. Suiiseauna

3F3mMInsdnAmsned

JUYBNATNNIINTI231ATI2I (Analyzer Model uag Serial No.)

Juva9gUnsalsauliiey (Calibrator Model uag Serial No.)

i:u/iﬁ'ﬁ%mqﬂnicﬁ Gas Cylinder ildlunsaaudieou (Calibration Gas Cylinder 1.D.)

anududunvitnsaausisy (Concentration <ppm>)
FUNUABIBN3ADULTBU (Expire Date)

RE6807651
AN AluysIeMelaesaly

21-24 A3NYIAN 2568
21-24 nsngAY 2568
30 NSNYIAN 2568

NOx Chemiluminescence Analyzer
T200 wag 2014
B22019 way APPVD

EB0125123
54.81

November 06, 2027

Yiunafnglulasiaulasenled (NO,)
1381 21-22/07/68 22-23/07/68 23-24/07/68
ppb mg/m’ ppb mg/m3 ppb mg/m’
11.00-12.00 . a6 | 0.009 a1 0.008 55 0.010
54 0.010 5w ~0.010 6.4 0.012
________ 6.2 0.012 6.6 0.012 76 0.014
7.4 0.014 8.1 0.015 8.0 0.015
83 0.016 7.7 0014 8.6 0.016
94 0.018 9.0 0.017 93 0.017
. 126 0.024 10.7 0.020 11.0 0.021
18.00-19.00 u. 112 0.021 11.8 0.022 124 0.025
19.00-20.00 1. 12.1 0.023 131 0.025 13.8 0.026
- 20.00-21.00 . 137 0.026 121 0.023 12.1 0.023
21.00-22.00 U 122 0.023 115 0022 111 0.021
22.00-23.00 u 112 0.021 122 0.023 10.6 0020
........................ 23.00-00.00 u 10.3 0.019 10.7 0.020 8.4 0.016
00.00-01.00 \. 9.4 0.018 9.0 . 9.0 0.017
01.00-0200 . | 82 0.015 92 81 | 0015
02.00-03.00 u. 8.0 0.015 71 74 0.014
6.2 0.012 59 76 0.014
( 5.1 0.010 42 54 0.010
06. 42 0.008 53 4.8 0009
B 07.00 u. 5.1 0.010 6.1 6.0 0.011
07.00-08.00 . 56 0.011 73 64 | 0012 |
08.00-09.00w. i 0.014 6.2 73 0.014
_ ~09.00-10.00 U. 6.6 0.012 5.1 6.4 0.012
10.00-11.00 . 5.2 0.010 4.1 5:k 0.010
Argegn 1 Falue 13.7 0.026 13.1 13.8 0.026
aady 24 47149 8.1 0.016 8.0 8.3 0.016
AUATEIU 1 T2lag 170 0.32 170 0.32 170 0.32

ARSI AAUsENIARAIENTIINSELIRABNUeTR atiull 33 (ne.2552) Sas fvuanasgunfidlulasaulaesnludluusseimelaginly

s

=1
UNn

c2b.

v
Rl
U

Ya o

BHIIATIZN

c2d. c2b

(Kunlapat Chuichoti)

ausundnsiriauasiiaseiaant e

WenAiny n1Agi
TOPS-LAB Consultants CO,, LTD.

UNATITSTVY -
3L P

C-WM\aIﬁlf | { K&

Technical Team

T Tf")d) WAL p
Consultants CO.,LTD.

Yagnsiadau/auau

wasnsdwy

1

."[ i

WA AN
02-159-0121

La*u*?im?rll.x adaed ;. 1-326-3-0018

{(Metawee Khumkham)

Laboratory Supervisor
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II‘: TOPS-LAB Consultants CO., LTD.
B 189 Wil 3 shuauneinwam gunsurstames Sminuumys 11110

T reacoetly 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

wuiluseauma :  RE6807651

Ussnneag1s : qmmwmmﬂluusimmﬂimaﬂ"ﬂﬂ
Folasens ¢ Tassmsvihennieeuiniu
dndlasams ¢ dhuaiiu sunevhiiu JminuszaiuAidus
dolimsaadn : auleawzeelu YuiAufiegns @ 21-24 n3ngnau 2568
FuvieiNie @ 47P 0603376 E, 1396098 N Juinagau : 21-24 ASNYIAYN 2568
filuditegna :  TOPS-LAB Consultants CO., LTD. Funeauna : 30 NNgIAY 2568
IFnrsasrdia/Ansisi . NDIR/CO Analyzer
JUYBUAT4IaN32331AT e (Analyzer Model wag Serial No.) : 300 uay 173-S
JuvasgUnsalaauliivu (Calibrator Model wag Serial No.) : B22019 Uaz APPVD
w/sviavasgunsal Gas Cylinder ildlumsasuiiisy (Calibration Gas Cylinder 1.D.) : EB0125123
AU UTUNYINNTSdaULiBu (Concentration <ppm>) : 4,469
FunuANEN1SEBUIBY (Expire Date) :  November 06, 2027
L Ysunaufrwariusuususnlys (CO)
21-22/07/68 22-23/07/68 23-24/07/68
ppPmM mg/m3 ppm mg/m3 ppm mg/m3
11.00-12.00 U. 0.33 0.378 | 0.30 0.389 0.36
12.00-13.00 1. 0.38 0.435 0.36 0412 0.33
13.00-14.00 u. 036 | 0.412 038 0.435 0.34
14.00-15.00 . 0.37 0.424 0.447 0.36
15.00-16.004. | 039 0.447 0.481 0.38
16.00-17.00 . e 00 0.458 0447 | 0.40
,,,,,,,,,,,,,,,, 17.00-18.00 . 0.43 0.492 0470 | 044
18.00-19.00 . 0.06 0.527 0.492 —oar
. 19.00-20.00 u. 0.44 0.504 0.538 0.42
20.00-21.00 1. 0.42 0.481 0.527 0.40
0.43 0.492 0.492 0.41
~ : 0.40 0.458 0.470 0.39
23.00-00.00 1. 1 0.38 0.435 0.458 0.34
IIIIIIIIIIIIIII 00.00-01.00 u. - 0.37 0.424 0447 0.36
01.00-02.00 . i 0.39 0.447 0.412 0.37
02.00-03.00 4. 0.35 0401 0.458 0.35
03.00-04.00 . 0.33 0.378 0.401 0.32
. 04.00-0 5.00 u. 0.32 | 0366 0.389 0.33
_________________ 05.00-06.00 u. _0.30 0.344 0.378 0.29
06.00-07.00 u. 0.31 0.355 0.332 0.30
,,,,,,,,,,,,,,, 07.00-08.00 . 028 0.321 0.344 0.32
08.00-09.004. | 029 0.332 0.366 0.33
09.00-10.00 . 0.31 0.355 0.401 0.36
10.00-11.00 u. 0.32 0.366 0.389 0.35
Angesa 1 9alue 0.46 0.527 0.538 0.44
Alase 8 $alud 0.42 0.482 0.490 0.41
AunIgIU 1 Fala 30 34.2 30 34.2 30
AunsgIULage 8 Yl 9 10.26 9 10.26 9 10.26
AN AUUTENARRIENSSLMTANLIAERILINA atuf 10 (wA.2538) aanmumm'luwwiwﬁnm"ﬁdm%ml,axi"ﬂwflﬂmmwﬁal,mé'auLwiwwa
W.A.2535 1309 fvumnaspuaanwermeluusseinialaeiiily
Fodliudin o wewdiney nagil Tofas7adau/muRy  ©  WNEUNETI A
%av%ﬁwwmfmfmuanLﬁs%wmama . TOPS-LAB Consultants CO,, LTD.  tUasInsAny © 02-159-0121
%aé’ﬁmsﬂm C um\ : mqmﬁﬁ”nnﬁﬁaa‘ﬁhﬂ\ : vz NG -326-3-0018
a? ("G4 ¥
(Kunlapat Chuichoti) (Metawee Khumkham)
Technical Team Laboratory Supervisor
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l‘: TOPS-LAB Consultants CO., LTD.
TODPS-LAR 189 wgifl 3 Muavnsinwann sunsutetmes Yainuunys 11110
" et e 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

wefilusnesuna : RE6807651

UszknnAaeeng . geudedaevialy
golasenis @ lassmsviennmiaguingu
findlasenis @ shuatifiu sunediiu Saminuseaiuitus
dolinsnadn : awuveamIesly Fudiiudiaegna : 2124 nINYIAY 2568
AIMVUSANAR  : 47P 0603408 E, 1396088 N Tuiinasay ¢ 21-24 nIngIAN 2568
giiusaagne @ TOPS-LAB Consultants CO., LTD. Tuisgeauna : 30 NINGNAN 2568
BnsasrinAnsiei : Sound Level Meter
JuY99UnI0inT737A (SLM Model uag Serial No.) : Type 6226 uag 61836
JuvasgUnsalaauiieu (Calibrator Model uag Serial No.) ¢ QC-10 uaz QIK100282
seUdesa198lunTsaaUiiBY (Calibration Ref dB (A)) : 114.0dB (A)
AMeuldanniasasindes Sound Level Meter (SLM Reading dB (A) wag SLM Adjust dB (A)) @ 114.1 dB (A) uae 114.0 dB (A)
Jun5995U504 (Certified Date) 1 January 27, 2025
IRUNBNESN1TERUWIEY (Cal Sheet No.) :  EEL.BP.102/0168
Han13n33330 (RTLWA(La))
138 21-22/07/68 22-23/07/68 23-24/07/68
Leq 1 hr. e Leg 1 hr. Lmax Leg 1 hr.
— 11.00-12.00 1. 573 | 86.0 506 772 5538
12.00-13.00 1. 56.5 82.5 58.8 813 56.1
| 13.00-14.00u. | 54.8 84.4 o7l 79.0 573
14.00-15.00 . 55.2 76.9 59.6 76.1 58.9
_15.00-16.00 u. 544 6.6 i 60.5 80.2 57.8
_______ 16.00-17.00 u. 53.6 76.2 9.3 gkl 9.5
17.00-18.00 .. 52.9 78.5 594 78.6 58.2
18.00-19.00 . 55.4 el 58.7 754 587
19.00-2000 u. | 56.6 723 57.4 81.3 60.0
_20.00-21.00 . 22.2 (o4, 28.2 0.7 29.>
21.00-22.00 . 57.8 722 57.1 77.2 574
IIIIIIII 22.00-23.00 u. 58.3 80.4 55.8 153 56.8
23.00-00.00 u. 58.1 72.0
00.00-01.00 . 58.5 75.6 =
_ 01.00-0200u. | 573 9.5
02.00-03.00 u. 56.6 776
03.00-04.00 4. | 54.4 69.3
52.0 66.9
52.9 75.0
: 55.5 78.6
07.00-08.00 . 56.1 77.0
08.00-09.00 1. 56.8 82.5
09.00-10.00 . 571 73.6
10.00-11.00 1. 58.0 82.7
sERUdeIREY 24 Y. 56.2 - -
52AULEENENER - 86.0 - 81.3 - 88.9
AUINTFIY 70.0 115.0 70.0 115.0 70.0 115.0
Lan 62.8 61.4 63.4
AAATEIY 1 MUUTENIARLIZASTINNTAINABLMINR atufl 15 (1.A.2540) 309 fnueamsguszaudsdneiily
yaguuiin : o wewdiney aagi Fofasreseu/munn : weEWETS AUl
Pouievgnsrviauasiinneiietng : TOPS-LAB Consultants CO,, LTD.  Luaslnséwi : 02-159-0121
YadAnaev 1 : wayﬁ%’mgﬁaﬂ?ﬁg Laviiv aﬁﬁ%mz it 1326-2-0018
....... CM/(/‘-Q{M} a EARSL QEJJ
W IObs-i AR 7
(Kunlapat Chuichoti) Wy Cermsuttaints 0.0, 7 (Metawee Khumkham)
Technical Team Laboratory Supervisor
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TOPS-LAB Consultants CO., LTD.

189 vyl 3 Fivauis¥niaun Sunsurstanes Fminuumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

wuiluseuna :  RE6807651

UseLAnaleeng . aunmemAluusstmalasily
Halasens : TassnsvienmAguriniiu
fadasants @ suaviiiu sunevhiiu Swiauszaaufsus
amiasiain ¢ lsausunumy Jufifiudaegne @ 21-24 n3ngIAN 2568
fumieiNAe  :  47P 0603102 E, 1397209 N Fuiinagay : 29-30 NSNYAN 2568
giiudaegne  : TOPS-LAB Consultants CO., LTD. Fuilswaruwa ;30 NINYIAY 2568
BnsasraiaAesei : US.EPA.40 CFR 50/Gravimetric Method
fruauaniiingaadn (Site Operator) : wewdned anagil
juvaaesasiiansaniiaseil (Model uaz Serial No.) (TSP) : TE-5009X wag 1940
JuvesgUunsalsauiiiey (Calibrator Model uaz Serial No.) : TE-5025A uag 1075
FunanagnisaauLiieu (Expire Date) :  September 19, 2025
Fuiludaseie mive nan1sATITaUBinaduazaassan (TSP) 1afe 24 Falue

21-22/07/68 0037 )

22-23/07/68 0.035

saaores | U 0039

AN3IATFIY 0.33

ﬂﬂll’miﬁ’ml V]’lll‘l.]i"ﬂ']ﬁﬂfu"ﬂ‘i"illF]'l‘ia&LL'lﬂﬁaﬁJLLW\i‘U’m Q'LI'LI':"'! 24 (W.7.2547) LTEN mwummmmmmmwmmﬂ“luumnﬂ']ﬁ‘[ﬂuwﬂﬂ

YodUuiin ;o wendEned magil Yodasavdeu/aruau : uNAILET AN
Yousenfasrainuaziiansidtedns ;. TOPSLAB Consultants CO,, LTD. wasmsAns . 02-159-0121

o wa ¢ awv PV 4 o = ya o

yog Tz : uneEmIsey) seusny weivzdeudliassi : 2-326-9-0018

C il ; g) ﬁ’“h 0.

(Kunlapat Chuichoti) (Metawee Khumkham)
Technical Team Laboratory Supervisor
e ERiusenanfoeeilEvhmTnTsiuasdunanadeunufieg el Turintu 1/4
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TOPS-LAB Consultants CO., LTD.

189 myjfl 3 shuauieiniann Sunsunetives fmiauunys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

wuiluTeeuNa ;. RE6807651

Usznneiagng : ﬂzumwmmeﬂwﬁEnmﬂimaﬁ’ﬂﬂ
Folasams 1AS9NSYININAB UL
Andlasans Fuathifiu suneiiu dwinuszaiuAstus
a01iins9n TsausagIu Juiliudaegne @ 21-24 n3ngIAL 2568
AUVUIRAR 47P 0603102 E, 1397209 N Tuinagau : 21-24 nINYIAU 2568
Audivagne TOPS-LAB Consultants CO., LTD. Tuseauna : 30 NINGIAY 2568
Fmnsaian ez NOx Chemiluminescence Analyzer
fuvaalATadilans2931AT1zv (Analyzer Model uaiz Serial No.) : 42C uas 362
3uvasgUnIRiaauiBy (Calibrator Model uay Serial No.) : B22019 Wag APPVD
i:u/iﬁ'ﬁ‘llaﬂqﬂnitﬁ Gas Cylinder #1l¥lunsaauiiisu (Calibration Gas Cylinder 1.D.) 1 EB0125123
Anududuiivinnsaauiiisu (Concentration <ppm>) : 5481
FunumegnsaauLiiey (Expire Date) : November 06, 2027
Bunatelulasiaulassnlud (NO,)
181 21-22/07/68 22-23/07/68 23-24/07/68
ppb mg/m’ ppb mg/m’ ppb mg/m’
6.3 0.012 6.7 0.013 7.0 0.013
6.9 0.013 7.0 0.013 76 0.014
8.0 0.015 75" 0.014 8.0 0.015
8.8 0.017 78 0.015 8.7 0.016
A 9.1 0.017 86 0.016 | 9.5 0.018
18.00-19.00 U 10.2 0.019 8.9 0.017 10.6 0.020
19.00-20.00 %. 115 0.022 9.7 0.018 13 | 0.021
20.00-21.00 4. 125 0.024 10.4 0.020 12.1 0.023
21.00-22.00 . 10.2 0.019 1.7 0.022 11.0 0.021
22.00-23.00 1. 93 0.017 10.8 0020 | 10.2 0.019
23.00-00.004W. [ 8.7 0.016 10.2 0.019 9.1 0.017
00.00-01.00 . 8.2 0.015 9.4 0.018 72 0.014
. 01.00-02.00 u .3 0.014 8.0 0.015 7. 0.014
02.00-03.00 u 6.6 0.012 4 0.014 6.9 0.013
03.00-04.00 .. 6.0 0.011 6.5 0.013 6.2 0.012
04.00-05.00 . 5.7 0.011" 6.0 0.011 5.3 0.010
050006004 [ 4.9 0.009 55 0.010 4.9 0.009
06.00-07.00 1. 53 0.010 5.0 0.009 5.6 0.011
07.00-08.00 u. 5.9 0.011 Ol 0.011 6.3 0.012
6.1 0.013 6.1 0.011 70 0.013
. 6.1 0.011 56 0.011 6.6 0.012
_____________________ 10. OO 11.00 U. SN 0.010 6.2 0.012 59 0.011 |
11.00-12.00 4. 58 0.011 5.1 0.010 5.4 0.010
12.00-13.00 1. 6.2 0.012 5.8 0.011 5.8 0.011
Angegn 1 9alu 12.5 0.024 11.7 0.022 12.1 0.023
Anaae 24 97lue 7.6 0.014 7.6 0.014 7.7 0.015
Awnasgu 1 dalus 170 0.32 170 0.32 170 0.32

ANNATEIL | AMUUTENIAANENTTINNTAINGONLYNA U 33 (1..2552) Fos Amumasgiudriglulasaulneentedluussenelasyily

vagUudin Wgnaineg N1AQd Fadasrvdou/munn ¢ ulEIMEYT A
Fouimdmsaniauaziwssidnedne  © TOPS-LAB Consultants CO, LTD.  wuaslnsdwil : 02-159-0121
A ya ¢ aw N ¢
Yol inszv ;o wwaEmiseg) seusau Lawmﬁé/ Mﬁ:‘m : 3-326-3-0018
_______ Cldogl....... S (A1,
(Kunlapat Chuichoti) (Metawee Khumkham)
Technical Team Laboratory Supervisor

itz Tuse A athailimsinneiuanfuravaseumaiesildsuwindy 2/4

udndeluusenSesenunauafisrusdiu Taelilduaygynethadumednuaidnusainmeuien



uHm faud-uau aaudanaui 31fn

TOPS-LAB Consultants CO., LTD.

TODS- B 189 wyfit 3 shuauieiniaun Sunswnetmes fwdauunys 11110
R R 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

wuiilusnenuna : RE6807651

Ussnneagng . ﬂmmwmmﬂ’LuussmmﬂImW'i’ﬂU
Folasanis : lassmavneniAeuiniu
fnddasams  :  duavhiiu Sunevhitu Yawriauseaiuditus
dandasiadn ¢ lsausuwiuwu Yuihudqedne  : 21-24 NsngIAu 2568
funuaRfe ¢ 47P 0603102 E, 1397209 N Juvageu : 21-24 ANGIAN 2568
fiiudaede  : TOPS-LAB Consultants CO., LTD. TUNTWUNA : 30 NISngIAN 2568
FBasnsraiaAasizi : NDIR/CO Analyzer
JuvsuATRNiiansIadATE (Analyzer Model waz Serial No.) : T300 wag 1757
iumaaqﬂnszﬁaamﬁau (Calibrator Model wag Serial No.) : B22019 usz APPVD
i:u/iﬁ'aﬂaqqﬂnscﬁ Gas Cylinder #ldlumsaauliiey (Calibration Gas Cylinder 1.D.) : EB0125123
AMudutuivinnisaauisu (Concentration <ppm>) . 4,469
’J'uwuﬂmqmiﬁamﬁﬂu (Expire Date) ¢ November 06, 2027
USunafreasusuususnles (CO)
1281 21-22/07/68 22-23/07/68 23-24/07/68
ppm mg/m’ ppm mg/m’ ppm mg/m’
13.00-14.00 . 0.39 T 0.447 —0.37 0.420 0.38 0.435
14.00-15.00 U. 0.41 0.470 0.39 0.447 0.40 0.458
15.00-16.00 1. 0.43 0.497 0.40 0458 047 0.481
16.00-17.00 U. ~0.40 0.458 0.47 0481 0.43 0.497
I 17.00-18.00 . 0.42 0.481 0.44 0.504 0.39 0.447
18.00-19.00 4. 044 0504 | 0.43 0.497 0.43~ 0.497
19.00-20.00 . 0.47 0.538 0.45 0515 0.46 0527
20.00-21.00 . 0.49 0.561 0.46 0.527 0.45 0.515
91.00-22.00 1. 0.47 0.538 0.47 0.504 0.44 0504
—27.00-23.00 . 0.46 | “0.527 0.47 0.538 0.42 0.481
—23.00-00.00 \u. 0.45 0.515 0.43 0.492 0.41 0470
00.00-01.00 1. 042 0.481 041 0470 0.40 0.458
01.00-02.00 u. 0.40 0.458 0.40 0.458 0.42 0.481
02.00-03.00 u. 039 0447 0.37 0.424 0.37 0.424
03.00-04.00 4, 035 —0.401 0.39 0.447 0.35 0.401
04.00-05.00 . 0.34 0.389 0.36 0.417 0.31 0.355
05.00-06.00 1. 0.33 0378 0.32 0.366 ~ 0.29 0.332
i 06.00-07.00 U, 0.32 0.366 0.31 0.355 0.25 0.286
07.00-08.00 U 033 0.378 0.30 0380 0.30 0.304
0%.00-09.00 . 0.39 0.447 0.32 0.366 0.29 0332
09:00-10.00 4. 0.37 0.424 0.4 0.389 037 0366
10.00-11.00 1. 0.38 0.435 0.36 0.412 0.34 0389
11.00-12.00 . 0.36 0412 o 0.435 0.35 0.401
12.00-13.00 u. 0.39 0.447 0.37 0.424 0.37 0.424
Agean 1 99T 0.49 0.561 0.47 0.538 0.46 0.527
Anade 8 ¥alue 0.45 0.518 0.44 0.507 0.43 0.492
Amasgu 1 alue 30 34.2 30 34.2 30 34.2
Annasguede 8 Falue 9 10.26 9 10.26 9 10.26
AN USEAARMENTIINTS AMIASENWANIR 2Tl 10 (n.A2538) aanmuﬂmﬂuwwiwﬂmm’”ﬁdqLﬁ%muazi”nmqmmwﬁunmﬁamwiwwﬁ
.91.2535 1309 Amunnasgruauameinaluussemelaeily
Yaguuiin D Uneynag Mand Yofnsavdou/aruan  :  WNATINETT AN
Fouismiaratauasiiansidaetne : TOPSLAB Consultants CO, LTD.  wuaslnsdwii : 02-159-0121
3

AT Cuml \- : o wnam§ Ty seu A i hangi ©  2-326-9-0018

(Kunlapat Chuichoti) ’ (Metawee Khumkham)
Technical Team ” Laboratory Supervisor
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TOPS-LAB Consultants CO., LTD.

TODS-LABR 189 mijfl 3 suaute¥niiau Suneunatives fmdauunys 11110
R 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

uRlusI89UNa
Usenyniaeeng
Folasenis  :  Tasamsviermagnusiiiu
fdadasens  :  shuathiiu swneiu Swiauseaiudsdus
gonfinsaadn : Tsewsuvouwy Sufifiusagg
AMRUIANR  : 47P 0603089 E, 1397196 N Fuiinagou
gifufaogne  : TOPS-LAB Consultants CO., LTD. Fuilseeuna

ABn1snsaadinAeei

JuvasgUnIaingIadn (SLM Model uaz Serial No.)

juvasaunsalaauliisy (Calibrator Model uaz Serial No.)

seauideednsdelunisaauiisu (Calibration Ref dB (A))

Anfigmuldaniedasindes Sound Level Meter (SLM Reading dB (A) ka2 SLM Adjust dB (A))
Sufinsraiusas (Certified Date)

wviiienansnisaauiisy (Cal Sheet No.)

RE6807651
seudndaevily

21-24 AR EARIGEY 2568
21-24 nINYIAN 2568

30 N3N 1AL 2568

Sound Level Meter

TYPE 6226 way 64356
QC-10 uag QIK100282
114.0 dB (A)

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

NaN13A59990 (ATLUA(LR))
L8N 21-22/07/68 22-23/07/68 23-24/07/68
Leq 1 hr. e Lleq1hr. Lmax Leq 1 hr. Lmax
13.00-14.00 W. 589 79.2 586 784 555 80.0
14.00-15.00 u. 57.4 [k 5ra 81.8 543 | T 68.7
15.00-16.00 . 56.6 72.9 56.5 79.7 53.2 73.8
16.00-17.00 u. 55.9 70.6 553 75.5 526 70.6
00 4. 555 70.7 544 i 51.9 80.1
j 54.6 75.0 5%2 78.3 51.1 80.1
19.00-20.00 . 53.6 78.7 52.0 776 50.5 783
20.00-21.00 u. 520 69.1 518 75.7 50.0 R
21.00-22.00 u. 51.1 67.6 51.1 11.3 499 63.3 |
22.00-23.00 u. 50.6 65.5 50.0 6/7.6 48.5 65.4
23.00-00.00 .. 9.9 63.3 50.2 65.1 7.3 66.9
00.00-01.00 u. 48.3 60.8 48.9 64.7 46.6 621
~01.00-02.00 . 475 623 481 76.5 455 64.9
02.00-03.00 u. 474 65.9 478 76.6 a6.7 72.8
~03.00-04.00 u. 48.6 68.4 47.0 75.4 43.3 628
04.00-05.00u. | 499 675 163 753 499 65.8
05.00-06.00 u. 51.1 65.8 45.8 78.0 49.5 64.5
06.00-0/.00 u. 52.3 66.9 46.9 /7.1 50.0 63.9
07.00-08.00 u. 54.4 64.6 47.1 78.9 50.1 66.6
08.00-09.00 u. 556 66.2 1483 783 51.2 65.8
09.00-10.00 . 56.7 77.6 495 778 52.6 _ 66.9
10.00-11.00 u. 572 77.0 51.2 77.2 533 673
11.00-12.00 . 56.0 785 52.1 753 541 68.8
12.00-13.00 u. 57.2 173 53.6 76.8 57.3 771
sTAuUdeaafe 24 vu. 54.5 - 52.5 « 51.8 -
TAULHEIEeEn - 79.2 - 81.8 3 80.1
AN 70.0 115.0 70.0 115.0 70.0 115.0
Ldn 58.2 55.8 55.9
FANIASETY | AUSENIARNENTIUNSAINAELLIYR aUUT 15 (W.A.2540) o3 fvumnasgiusziudsdasily
%as’iﬁuﬁn D WEWAINS Nani %aé’maaﬂau/muqu D UREINETI AN
ﬂaniﬂVINﬂi’Ji]’mLLau')Lﬂi'] wifaee1e @ TOPS-LAB Consultants CO., LTD. Luaﬁmﬁwﬁ 02-159-0121

(Kunlapat Chuichoti)

YaffAiaseii D UNEATYYA IeTm waviin] g 1 9-326-3-0018
C.uﬂm\qﬁgm!f { Baa

(Metawee Khumkham)

Technical Team Laboratory Supervisor

wadATiisuseaamEFetiildvhmAenssiuasdunanaaaumuieenaladuwiny
wudncgluiusewitenenunausiissnsu Taglildsusugimethaumednualdnusanmeuien
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TOPS-LAB Consultants CO., LTD.

1 AB 189 vyl 3 fuavnsiniamn Sunsutetmes Smiauumys 11110
e 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

@uiluseauna :  RE6807651

UssLnaaeeng . aunwemeluussemelagily
Yalasans ¢ lasamisvhenmdetuviiiu
findasents ¢ shuavidiu Sunevhiiu fvinUszaauAsdus
dgorfimsaada :  Unduda Faeiw Fuifiudaedne @ 21-24 nsngaau 2568
AuMUSNAR  :  47P 0603695 E, 1397231 N Fuiinageu : 29-30 NINYIAN 2568
Q’Lﬁuﬁ'faaehe :  TOPS-LAB Consultants CO., LTD. Sufisesumna 30 NSNGAY 2568
BMInsin/ s : USEPA40 CFR 50/Gravimetric Method
daduauaailngaadn (Site Operator) D wendines MAgl
JuvauAiasiionsradiee (Model ua Serial No.) (TSP) : TE-5009X ugz 1947
juvasgunIaidauiieu (Calibrator Model wag Serial No.) : TE-5025A wag 1075
Jununagn1IaauLiiBy (Expire Date) :  September 19, 2025
Fuiitudaagna mide wan1IATIeIAUSuasluazenssl (TSP) 1wl 24 dalu

21-22/07/68 0.040

22-23/07/68 0.036

23-24/07/68 shdie 0.038

ANUIATTIY 0.33

ANATEIL | MUUTENIARANENTTIMTANIAdoNLANR atuil 2¢ (n.A.2547) (Foe AvumnasgugmameIndluussemealaeialy

vaguuiin o uewdined Al Yafasavdeu/miugn @ UNEINSTI Audh
A o W o = Qo 1 ar
youiengasniauasiaTeisitedne ¢ TOPS-LAB Consultants CO., LTD. wasnsawi . 02-159-0121

oA wa o aw YN o E wa ¢

vadAnTent : wamRsunn seudh wefinadeudiased : 2-326-2-0018

(Kunlapat Chuichoti) (Metawee Khumkham)
Technical Team Laboratory Supervisor
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U3 feud-uau Aoudauaudt 91in
TOPS-LAB Consultants CO., LTD.
TODPS-LABR 189 vyl 3 Fuaunadnfann suneurstames Smimuunys 11110
Consultants CO,LID .

189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

wuiluseeuna :  RE6807651

UseLnnenagng . aunmemeluussemelagiil
Folasenns : lasensviheinmAsuiaiy
dadlasams ¢ shuaviiu swnewiiu Jmdausyaauditus
aniasnda ;. Urduda Jaesn Tulidufiqeene @ 21-24 nsngAu 2568
Auwdeiia  : 47P 0603695 E, 1397231 N Junagay : 21-24 nINGIAY 2568
giiudasens @ TOPS-LAB Consultants CO., LTD. FunTeauna ;30 NINYIAY 2568
BmsmsdaAwseid : NOx Chemiluminescence Analyzer
JUYBUAT9IIaNTI1931A T (Analyzer Model uag Serial No.) : 200A uag 615
juvasgunsaldauiigu (Calibrator Model wag Serial No.) :  B22019 wag APPVD
i:u/iﬁ'ﬁwaqqﬂniai Gas Cylinder #ldTumsaauiau (Calibration Gas Cylinder 1.D.) : EB0125123
anududunvinnisaauiisy (Concentration <ppm>) : 5481
'S'uwuﬂmqmsaamﬁﬂu (Expire Date) :  November 06, 2027
Usnaielulasiaulassnled (NO,)
1Ian 21-22/07/68 22-23/07/68 23-24/07/68
ppb mg/m’ ppb mg/m> ppb mg/m’
IIIIIIIIIIIIIIIIIII 12.00-13.00 u. A.! 0.014 8.5 0.016 ifeale 0.014
13.00-14.00 . ] 8.9 0.017 94 0.018 8.9 0.017
14001500, 9.9 0.019 106 0.020 9.5 0.018
e e o JOUUSTO00 M, 11.0 0.021 11.7 0.022 10.7 0.020
16.00-17.00 4. 122 0.023 125 0.024 11.8 0022
_________ 17.00-18.00 4. 13.8 0.026 13.9° 0.026 12.7 0.024
" 18.00-19.00 u. - — 14.6 0.027 12.3 0.023 13.6 0.026
19.00-20.00 u. 13.4 0.025 12.7 0.024 13.1 0.025
20.00-21.00U. - () 0.023 114 0.021 11.8 0.022
21.00-22.00 w. )4 0.020 9.5 0.018 10.1 0.019
22.00-23.00 u. 9.9 0.019 8.7 0.016 8.3 0.016
_______ 23.00-00.00 4. 8.6 0.016 8.0 0.015 6.5 0.012
00.00-01.00W. | _ 75 0.014 55 0.010 | 5.7 0.011
01.00-02.00u. 6.3 0.012° 4.7 0.009 4.4 0.008
02.00-03.004. 5.7 0011 | 36 0.007 4.8 0.009
100-04.00 . 45 0.008 51 0.010 36 0.007 |
4.0 0.008 5% 0.011 49 0.009
4.7 0.009 6.6 0.012 5.7 0.011
; 6.0 0.011 pEL 0.010 6.6 0.012
07.00-08.00 1. 74 0.014 45 0.008 56 0.011
08.00-09.00 1. ) 6.7 0.013 6.0 0.011 4.4 0.008
09.00-10.00 u. 43 0.008 18 0.009 56 0.011
10.00-11.00 W. 15 0,011 6.2 0.012 6.4 0.012
11.00-12.00 u. 6.6 0.012 6.8 0.013 1.2 0.014
Agean 1 dalue 14.6 0.027 13.9 0.026 13.6 0.026
Aade 24 9lug 8.4 0.016 8.1 0.015 7.9 0.015
ANNATFIU 1 Halus 170 0.32 170 0.32 170 0.32

ANLIASEIY : MaUsENIARNENTIINSAIAdENuNR atiull 33 (n.A.2552) Fee Amuamnasgiudmihelulasiaulaeenludluusssinidlaginly

vagUuiin D wewdAiney anagil Yognsaamau/muAn ¢ UNENUNET Al
Toudwndnsndauasiianeidaegns ;. TOPS-LAB Consultants CO., LTD. wasinsanyt . 02-159-0121
o wa ¢ aw Y1 = = v ¢
YoriATzv ;o WeamATv Seuinu. - memww s;‘»w 1 2-326-3-0018
Fé ! P
s Cul/"l\afﬁk ...................... @  Emse
| MR L N ek AN e
- i W 3 il 7
(Kunlapat Chuichoti) SRS oL e (Metawee Khumkham)
Technical Team Laboratory Supervisor
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TOPS-LAB Consultants CO., LTD.

TODS-LAR 189 it 3 Muauisiniann duneunatnes Swdauumys 11110
e 189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

ANALYSIS REPORT

mviilusieeuna ;. RE6807651

UsELANeage : q:umwmmﬂ‘lumimmﬂiﬂaﬁ'ﬂﬂ
Folasanns : Tasamsvinennmeenuriaiu
dndlasams @ swuavhilu sunewafiu SwTausyauAitus
donfinsaada ¢ Unduda Saedn Yuiudedns @ 21-24 nsngAu 2568
Fuueie  : 47P 0603695 E, 1397231 N Juivagay : 21-24 nSNYIAN 2568
dinuditediie  : TOPS-LAB Consultants CO., LTD. Tunsgauna i 30 nsngIAN 2568
IFnsesada Al : NDIR/CO Analyzer
JUYDAAIDWBATIAIATIEN (Analyzer Model uag Serial No.) :  M300E uag 2088
JuvasgUnIalauiiBu (Calibrator Model uaz Serial No.) : B22019 way APPVD
s;u/sﬁ'maaqﬂnsni Gas Cylinder #l#lumsasutiisu (Calibration Gas Cylinder 1.D.) : EB0125123
AMUNTUNYIINTsaRuUiiBU (Concentration <ppm>) . 4,469
’5’uwuﬂmqm‘iﬁamﬁﬂu (Expire Date) :  November 06, 2027
Wunfirgansusuusuanlen (CO)
(Slol} 21-22/07/68 22-23/07/68 23-24/07/68
ppm mg/m’ ppm mg/m’ ppm mg/m’
12.00-13.00 W, 0.2 0.081 0.40 0.504 0.43 0.492
13.00-14.00 . 0.43 0.492 0.41 0.470 — 0 0.481
14.00-15.00 U, 0.44 0.504 043 0.492 0.44 0.504
15.00-16.004. | 0.46 0.527 0.46 0.527 45 | 0515 ]
16.00-17.00 u. 04qr 0.538 0.44 0.504 0.47 0.538
17.00-18.00 u. 0.48 0.550 0.47 0.538 _0.50 0573
_________________ 18.00-19.00 1. 046 0.527 0.43 0.492 0.51 0.584
19:00-20.00 u. 045 | 0515 041 0.470 0.48 ~0.550
20.00-21.00 U, 0.47 0.481 0.39 0.447 0.46 0.527
~21.00-22.00 u. 0.44 0.504 0.41 0.470 0.42 0.481
2200-23.00 u. 0.42 0.481 0.38 0435 | 0.40 0.458 |
23.00-00.00 u. 043 0492 | 0.37 0.424 0.41 0.470
00.00-01.00 u. 041 0.470 0.35 0.401 0.38 0.435
01.00-02.00 1. 0.40 0.458 0.38 0.435 o3 0.424
02.00-03.00 1. 0.38 0.435 0.36 0.412 0.35 0401
03.00-04.00 u. 0.35 ~ 0401 0.33 0.378 0.36 0.412
04.00-05.00 4. 0.37 —0.424 0.32 0.366 0.35 0.401
05.00-06.00 U, 0.33 0.378 0.34 0.389 0.33 0.378
06.00-07.00 1. 0.3 0.389 0.35 0.401 036 | 0412
07.00-08.00 . 0.36 0.412 037 0.424 0.38 0.435
08.00-09.00 . 0.40 ~0.458 036 0412 | 0.0 0.458
_09.00-10.00 u. 0.38 0435 0.39 0447 0.41 0.470
IIIIIIIIIIIIIIII 10.06-11.00 4. 0.40 0.458 0.42 0.481 0.39 odqr
11.00-12.00 4. 0.42 0.481 0.41 0.470 0.40 0.458
ﬂ'ngqm 1 Y234 0.48 0.550 0.47 0.538 0.51 0.584
Aasy 8 12luq 0.45 0.518 0.44 0.500 0.47 0.534
Amasgu 1 Falus 30 34.2 30 34.2 30 34.2
Auasgiulade 8 9alug 9 10.26 9 10.26 9 10.26
AUNATEIN ¢ AAUTENIAARENTIIAMSALNALLYR athuft 10 (n.1.2538) senmuaralunssridfduauuasinvannmasndeuuai
WA.2535 309 fvumnasuaunwemaluussenelaeitily
vagUuiin o wgwdiney nagdl Jofayreseu/muan : wvEe T Audn
Yauiundninadauaziinnezidiegng : TOPS-LAB Consultants CO, LTD.  wuaslnsfiwyl : 02-159-0121
Yoz : unardsugyrsesini - gR_ : 2-326-3-0018

(Kunlapat Chuichoti) : (Metawee Khumkham)
Technical Team Laboratory Supervisor
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ANALYSIS REPORT

vilusiesuna : RE6807651

Ussinmiaagne s szRuidedaeiily
galasams  :  lassnsviiomaenuiiaiiu
fndlassnis  : shuavhilu sunevhitu dardauszaiuAsdus
donlinsaadn :  Unduda Jaedn uiiiudegne : 21-24 nIngIeY 2568
AUMUIANe  : 47P 0603689 E, 1397261 N Juivegau : 21-24 nINgIAY 2568
dilufaeene  :  TOPS-LAB Consultants CO., LTD. FUNTIBUNA : 30 N3NEAL 2568
Bn1Insin/Anzi : Sound Level Meter
3uvgUnIAlnTI33A (SLM Model uag Serial No.) . Type 6226 uag 64354
juvasaunsalaauliisu (Calibrator Model wag Serial No.) : QC-10 uaz QIK100282
spuidesansdslunisaaudisu (Calibration Ref dB (A)) : 1140 dB (A)
AguldanneSasiades Sound Level Meter (SLM Reading dB (A) was SLM Adjust dB (A)) @ 114.2dB(A) uaw 114.0 dB (A)
JuNn5195UT09 (Certified Date) : January 27, 2025
wafitenasNsasuiey (Cal Sheet No.) :  EEL.BP.102/0168
HAN3R3230 (NTLUa(a))
AN 21-22/07/68 22-23/07/68 23-24/07/68
Leq1hr. Lenax Leg 1 hr. Lmax Leg 1 hr. Lnax
12.00-13.00 4. 57.4 68.2 58.5 81.0 575 765
13.00-14.00 1. 566 | 70.6 583 | 120 57.2 77.1
14.00-15.00 u. 55.8 78.1 57.2 73.9 56.5 5.2
15.00-16.00 u. 543 75.4 56.1 9.7 56.0 76.9
16.00-17.00 u. 532 74.8 55.5 1.2 551 5.7
______________ 17.00-18.00 1. 52.1 66.2 54.3 67.5 54.8 66.3
18.00-19.00 U, 516 635 52.0 70.3 % S LY
19.00-20.00 1. 508 | 651 511 | 721 526 68.1
20.00-21.00 w. 784 66.3 99 €8.6 501 607
21.00-22.00 . 161 67.4 483 67.4 519 68.4
22.00-23.00 . 159 69.7 7.2 67.0 50.0 671
23:00-00.00 1. 103 693 166 66.6 195 €86
00.00-01.00 1. 132 68.9 180 67.8 183 | 66.8
01.00-02.00 U. 59 | 686 89 66.3 7.8 67.0
02.00-03.00 1. 161 66.2 9.3 65.8 6.1 66.7
03.00-04.00 . i - 6.3 200 6.9 85,5 66.3
04.00-05.00 1. 48.8 67.1 51.2 65.3 44.8 65.8
______ 05.00-06.00 1. 48.9 6/.8 52.3 65.1 46.6 66.9
IIIIIIII ~06.00-07.00 4. 49.6 68.3 53.4 /4.7 47.7 679
07.00-08.00 1. 500 | 69.9 50.6 751 485 778
08.00-09.00 1. 51.6 70.8 55.0 734 493 g4
09.00-10.00 1. 52.8 Y 55.2 708 50.0 745
10.00-11.00 . 53.3 79.6 56.1 785 51.0 79.1
11.00-12.00 u. 55.8 74.5 56.9 72.5 52.0 735
YAUIENIRR 24 T, 52.1 - 54.1 - 52.6 -
FEAULHBIENEN - 79.6 - 81.2 - 79.1
ﬁlﬂ&l']ﬂiﬁ']u 70.0 115.0 70.0 115.0 70.0 115.0
Ldn 55.0 57.5 56.2
ALRTTIY ¢ PILUTEAARIENTIIN ARG AUl 15 (1.7.2540) Fae fmuanmsgusziudedasily
Yagtuiin o wewdiney nagd Yofnsaasou/munn : weEMeT ANl
PouTengdasradauasiiaTeidaagng . TOPS-LAB Consultants CO., LTD.  LuaslnsAw . 02-159-0121
Vainsnent : u'mmﬁ%"su/;y'l opin Laﬁﬁmﬁu M 3-326-2-0018
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(Kunlapat Chuichoti) (Metawee Khumkham)
Technical Team Laboratory Supervisor
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UszLnnaegng Yhndu
Falasans TAssnsnieInIAe Uil
finalasens fuaiitiu suneviiu dawtauszaiuAitus
dognén 3o Bulundu asudauau i
Voduazdeyafindavasgnan 30/280 ¥0ENIAU 47 wn 7 (U 2/7) WUYNEDINEN unndna NFUVINUVUAT
aonflnsdadn sasaduneuduginia FuRaudiAudasene 22 nsngAL 2568
ALRUSANS 47P 0602755 E, 1396842 N Sudeuliisusemadey 23 NINAY 2568
Biiufietng Grab Sampling Fuidoulivinsmaday 23-29 NINQIAY 2568
Hiudiagng TOPS-LAB Consultants CO., LTD.  Juiitenlfisneauna 31 NINYIAU 2568
wnsidou - LaniufaEne 09.00 4.

: £ i Annsgu >
S18NTNAFIV ¥iae onasav NAM VAU | AR
1. audunsa - a9 pH = AWWA, 2023 (4500—H+, B) 779 25°C 5090
2. 9anTLauazany (Dissolved Oxygen) mg/L AWWA, 2023 (4500-0, C) 7.0 240 |220
3. 0ef (Biochemical Oxygen Demand)|  mg/L AWWA, 2023 (45000, C and 5210 B) 14 <20 |<4.0
4. wuafiSenguiinaalainesy
MPN/100 mL AWWA, 2023 (9221 B) 130 < 4,000] - E
(Fecal Coliform Eggcerla)
5. yaaudeuriuaoesiavan
o me/L AWWA, 2023 (2540 D) 12 - =
(Total Suspended Solids) _ _
6. tifuuarlusiu (Oil and Grease) me/L AWWA, 2023 (5520 B) <1 . )
Snunranweegeiinagay Ta Awides nznou

wnewmn o * o e swmi'ﬂﬂaauﬁag‘lumamiwnﬁ%’umqmmmminﬁaw,ﬁﬁ'ﬁmiwmaaumummgw ISO/IEC 17025 : 2017
U Standard Methods for the examination of water and wastewater 24™ ed Washington, DC : APHA, 2023
2 auUssAIARMENSIIMSANINAeNWNER aTUR 8 (w.A.2537) sanmuarilunszsedydRdualuuas nviaunmdwndeuuviei
W.#1.2535 1399 Muunuasgiuaun i luuranlifu
3) oMy o K i ¥ o s
Uszandl 3 Toun wanifldsuiihfieinianssuuislseny wazaansadulsyleodie
1) magUlnsuazuslnalnedamunsedelsamudnfvaziiumsuiulmnmmiialy - 2) mainees
) .='1u. v ¥ anve 8L a &, ¢
Uszand 4 Toun wwanhilasuihfiinianssuuisseiny wazanunsaidudszloviie
1) miaiﬂnﬂLLavusImImﬂmaamumimquaiiﬂmuﬂnmu,a"mumiﬂiuﬂimmmwmwﬂﬂ 2) miammwnsiu
S Uszamit 5 g wisnhilasuihiannianssuuissson wasamnsaduusslomiisauunay (dnhussani 5 lifmune)

Yorfiuiin WENANY Magi YognII9FY/ATUAN WRATUUTT AN
%auswwmqmmmnm‘swmama TOPS-LAB Consultants CO, LTD.  wesnsAwi 02-159-0121
i’rammsw wwannadiaas welvd weiivadeuddaed  :© 2-326-2-0015
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No.0219
1aYNluIIBITUNE : RE6807651
sWaRRENY : W131/07/68
UTZLANAIDES Vg 1o
yalasens : Tasannsvinenieeuiaiu
nnglasans . fhuavhfiu swneifiu dwdauszauAiius
Vagnen : U3en Bulundu Aeudaunun drin
fioguastoyafiadovasgndn  :  30/280 0B IIAY 47 LN 7 (Tulum 2/7) UYNWADBS LUAVANE NTUVWIMIUAT
anilasaain ;- waunlundeugeitis Judlaudfifudaagne : 22 N3NgIAL 2568
AURUINAR : 47P 0603632 E, 1396800 N Juifaulisuddegnmegay @ 23 nIngIAY 2568
WhudaaE :  Grab Sampling Jumaulminnmasay D 23-29 NINGIAY 2568
Aiusitege : TOPS-LAB Consultants CO,, LTD.  Juiauilifisnesiuna : 31 nIngIAu 2568
wunzideu ¥ - LaNAUAIEN9 : 09.15u.
: e < Aasgiu ?
318NV Valel] Snasau NEMIVAFEY
33 49 55
1. aranunse - 69 (pH) - AWWA, 2023 (4500-H", B) 77#25C | 5090
2. 9anBLauarany (Dissolved Oxygen) me/L AWWA, 2023 (4500-0, Q) 52 240 | 220
3. §lafl (Biochemnical Oxygen Demand) me/L | AWWA, 2023 (4500-O, C and 5210 B) 1.9 <20 | <4.0
4. wadiSunguilnealpawady
o . MPN/100 mL AWWA, 2023 (9221 B) 240 < 4,000 - &
(Fecal Coliform Bacteria)
5. ypudiauvuaneyiaiun
o me/L AWWA, 2023 (2540 D) 14 - -
(Total Suspended Solids)
6. Unsiunezlusiu (Oil and Grease) me/L AWWA, 2023 (5520 B) <1 2 A
ANYUTANTWAIDENINATDY Ta Awides lawnau
wnewg o * yaneis 51EJmiwmaauﬁag‘lumaumEJn15%’Uiaammmmmﬁaw,ﬁﬂ'ﬁmiwmaaumummgw ISO/IEC 17025 : 2017

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

2 passmAnaEnsTIMTANInAaILInR atuit 8 (n..2537) sanmumallunsrreiydRduatuas inyannmAsndeuuiani
W.A.2535 (309 ﬁ’wummmsﬁwﬂmmwﬂ"'w'[,utmiaﬁ'lﬁqﬁu

3 Ysziandt 3 WA uanhiildsuhimnianssuunssson uasanunsaidudselondie
1) miqtﬂnmmw%lnﬂimaﬁaqmuﬂﬁshLéﬁﬂiﬂmmUﬂﬁLLazmumsU‘{Uﬂqqﬂmnwwﬁ;ﬂﬁalﬂ 2) MINYAT

9 ysmand ¢ Wud widahilduhianianssuissaan uasansndiulssloniie
1) msqtﬁ,muawﬁnﬂimaﬁaamumﬁhﬁdmmwnﬁLLaxshumsU%’uﬂ;ﬁﬂmmmﬁﬂﬁ"ﬂﬂ 2) MIYAAMNTTY

5 Ussandt 5 18un unanhildguihianAnssuisssan weransaidudssleniferunay ashussnnil 5 Lifmuae)

vagUuiin D wenAings AN Fofasawseu/muan ¢ wEwend dud
youduvdnsnniauaziiasieiidaedne : TOPS-LAB Consultants CO., LTD. wasnsAni : 02-159-0121

o wa ¢ v e a = = wa ¢

Vo Ansent : wanadiaas welvd wuinzideudiianed © 2-326-3-0015
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Tel : (662) 159-0121 Fax : (662) 159-0122 TESTING
No.0219
ANALYSIS REPORT
ivitluseauns :  RE6807651
SaR29E19 : W134/07/68
Uszandlaeng : dUseth
Holaseans ¢ lpssmsvihenmaguiaiiu
finalasenis : suathiiu suneifiu finuszasuditus
Hognén ;U Bulundu reudaunurt S
faguarloyafasiavasgndn @ 30/280 woeawaedTU 47 uen 7 Bulum 2/7) uLuIevjaaedvios LIAMANE ATAWUMUAS 10900
dn1iinsaaia . dldusnueasitinglagans Fuidoulfusaagne : 22 nIngnAu 2568
AINUIRAR : 47P 0603353 E, 1396117 N FuRouliifudeenmasou  : 23 nsngnAN 2568
Wiudiaet : Grab Sampling FuiRauTitvinnsvagey : 23nIngAs - 06 Aaneal 2568
Q’Lﬁué’haﬂw . TOPS-LAB Consultants CO, LTD.  Juiieu¥fisnesuwa : 06 #9AN 2568
wnsiyy P - nanUAI9E : 1000 W.
3I8NIAHDUY Wiy Fwadou ¥ NANIINAFBU ‘ Ansgu 2
FUNTEAIN
1. A (Turbidity) NTU | AWWA, 2023 (2130 B) <0.01 lifus
2. enandunsn - Aa (pH) -  AWWA, 2023 (4500-H", B) 74725°C | lifiu6585 |
______ 3. @Us1ng) (Apparent Color) Pt-Co AWWA, 2023 (2120 O) <0.01 15
4. n@u (Odor) - Test Wifuiudaies | biduiugade
Fruiadivialy
5. maal,l,%aazmﬂﬁ”’wa (Total Dissolved Solids)* mg/L AWWA, 2023 (2540 C) 392 13itfin 1,000
6. wian (Iron) mg/L AWWA, 2023 (3030 E, 3120 B) ND ¢ TaiAu 0.3
7. uwamila (Manganese) mg/L | AWWA, 2023 (3030 E, 3120 B) 0.055 laiAu 0.1
8. a3 (Copper) me/L | AWWA, 2023 (3030 E, 3120 B) ND ? Lifiu20 |
9. #aned (Zinc) mg/L AWWA, 2023 (3030 E, 3120 B) ND ¥ lifiu 3.0
IIIIII 10 ArBNssioam (Total Hardnessas G209 | mg/L AWWA, 2023 (2340 C) 105 [ E
11. Faune (Sulfate) me/L AWWA, 2023 (4500-5047, E) 0.78 Talifiu 250
viewmg  c * el yenmeasuiieglureutenisiusesuainsavesufifimavagaunaaasgmu ISO/IEC 17025 : 2017
U Standard Methods for the examination of water and wastewater 24" ed Washington, DC : APHA, 2023
2 gdimsuszidngiing Al ee.ce/edod 1381 USulsanmsgrunmniminissumeansussiduglime smuduuzimes
asfmsewsielan (WHO) atiufl 4 as. 2011 menwnit 1 T A, 2017
¥ Ainsgvilagierfjifints uidn quiinenenaniiunilng S
9 ND (Not Detected) e Detection Limit Yaanan1snaaauilaail
Iron <0.006 mg/L Copper <0.002 mg/L Zinc <0.001 mg/L Mercury <0.1000 pg/L
Lead <4.000 ug/L Arsenic <1.000 pg/L Total Chromium <1.000 pg/L Cadmium <1.000 pe/L
Selenium <1.000 pg/L
arfliuiin D WENEnY 1A Hofjnsansau/muay :ueEeT Audh
FoustmininTauaziwseidiegns  :© TOPS-LAB Consultants CO, LTD.  wasnsdw 02-159-0121
Hoffiwsel G’yr( : weamnasiaas welai. Lﬁ‘llﬁ?lﬂ% 1-326-3-0015
....... b }"{ 9. 4 e X e YT DNV
(Manipa Butsee) @ -1 A0 ),-: (Metawee Khumkham)
Technical Team ol B Laboratory Supervisor
KEliT i FUTe RN E et i eneiuas Dunavndeumufatheilafunindu /3

Fudadneluusemtenenuwaudiiosud Taglildsuauygmegraduarsdnualdnysainnieaien

LAl TLC-F-7.8-01 ufluadedt 4 Suiiuszandld 4 unsaau 2565



TODPS-LADB

Consultants €O LID

U3t fiaud-uau Asudauaudl 1

TOPS-LAB Consultants CO., LTD.

189 wyfl 3 suaune¥nifaun Suneuretanes fminuumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
Tel : (662) 159-0121 Fax : (662) 159-0122

\\\\"I”,f!? ’

1,
\\‘\‘\

{6

SN
% o

"fnhl\\‘

VO

LABORATORY ACCREDITATION

TESTING
No.0219
ANALYSIS REPORT
wvilumeauna RE6807651
RV GURRERE W134/07/68
Uszunneaegng sz
dolasanns lassn1svineneguiiiu
finalasenis fvavhiiu snavhiiu JmiaussaiuAsdus
Fognén U3 Bulundy aoudaunudt $1An
faguastoyaRndavasgndn : 30/280 veseanadITU 47 wen 7 (BULR 2/7) LTINERVTDS \URndnd ngaymaNUAs 10900
anviinsain ilisnuemsiinglasans  Sueulifiiusegne 22 NSNQIAN 2568
AU 47P 0603353 E, 1396117 N Fufoulifisudetnmasay 23 NINYIAN 2568
FWiudangne Grab Sampling FuiRaulivinnmaaey 23 Angyen — 06 Anesl 2568
fiiuiiating TOPS-LAB Consultants CO., LTD. Juiiteuiiitsisauna 06 davnaw 2568
unzileu :o- ANNUAIDENS 10.00 u.
$1BNTNAFIY | U I Foneaou ? ]Namsvmaau| Ansgy ?
druiadivialy
12. maolsdt (Chloride) [ met | Awwa 2023(@s00-c,B) | 80 | sl 250
duadl (lanewin)
13. vigeolsd (Fluoride) mg/L AWWA, 2023 (4500-F, D) 0.01 laifiu 1.5
14. luwasy (Nitrate as NO3) me/L AWWA, 2023 (4500-NO5, E) a0 | laifiu 50
15. Usen (Mercury) pe/L AWWA, 2023 (3030 E, 3112 B) ND @ liAu 1
16. fzfa (Lead) e/l AWWA, 2023 (3030 E, 3120 B) ND @ TadAiu 10
17. a3y (Arsenic) - pe/L AWWA, 2023 (3030 E, 3120 B) ND @ laifiu 10
18. In9flguisau (Total Chromium) pe/L AWWA, 2023 (3030 E, 3120 B) ND * LA 50
19. uaailew (Cadmium) pg/L AWWA, 2023 (3030 E, 3120 B) ND @ lsiiiu 3
20 Ao (Selenium) pg/L AWWA, 2023 (3030 E, 31208) | ND* LaivAiu 10
21. uuiSey (Barium) ug/L AWWA, 2023 (3030 E, 3120 B) 0.058 liviu 700
22. laglug (Cyanides) ug/L AWWA, 2023 (4500-CN'C,E) <0.004 LAy 70

B = Ui swm*swmaauﬁaq’[umamhams%’uiaammmmmﬁaaﬂﬁiﬁmswﬂaaummﬂmgpu ISO/IEC 17025 : 2017
1 Standard Methods for the examination of water and wastewater 24™ ed Washington, DC : APHA, 2023
2 ﬁ”lﬁl'qmsﬂixmzhuqﬁmﬂ i awe.ole/oane 1389 U%’UUqammﬁwqmnwwﬁwﬂizﬂwaqmiﬂszma’wqﬁmﬂ MNATLUEINDY
psdnTounsTalan (WHO) atiufl 4 a.e. 2011 A1mmnanii 1 T A, 2017
Y AwpeidlaevecUfuRnis uien gudinermansiunilng S1in
4 ND (Not Detected) Inel Detection Limit maqwamiwmaawmu
Iron <0.006 mg/L Copper <0.002 mg/L Zinc <0.001 me/L Mercury <0.1000 pe/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 pg/L
Yoduiin UNEWAINSY A1AYH %asﬁmmaawﬂwqu WNATIUTTS AN
Heudtmiamainuazinseifaating TOPS-LAB Consultants CO., LTD. Luaﬁwsﬁ'wﬁ : 02-159-0121
Foddazii | weamnadaas sl it ‘Wa}ﬁﬂz'ﬁ . 2-326-9-0015
______ b.__Ma,mEq‘_.. (¢ e
(Manipa Butsee) ¥ k] mww;_z%_ ¥ (Metawee Khumkham)
Technical Team S LLaboratory Supervisor
NeAT e SUsNaNzfotailivin emesiuas unavegeumuseteiléuwindu 2/3

L g ' W R} Vo ] Y var ' ) @ s a s
ufnaelususewToeBuNaLALNEIUTEI IﬂEJ“LlleﬂiUE]'L_{EI_J,’]0’]'EJEJ’NLUuﬁﬂﬂﬁﬂEmaﬂEi’{l’m‘WNUi‘Uﬂ
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Tel : (662) 159-0121 Fax : (662) 159-0122 TESTING
No.0219
wvilusenuna RE6807651
SHEARE19 W134/07/68
UsELnnaA9g19 Yszn

a

YolAsINIs

Py

Anelasang

Yognh

A [ a I
neguazdoyafinsovasgnan
dailns29in

lasIn1svinenAs LY

Fuaiiu sneviiu Jwiadsyaaudsdus
W3t Buluinadu Aeudawsui 9110

30/280 W0ELNAIY 47 won 7 (Tuiam 2/7) wueveaeied \AndNA naMNAIMIUAS 10900
iliusnaemsiinglasans FuidautiiAudaoeng 22 nINgIAL 2568

ANLNUIANR 47P 0603353 E, 1396117 N Suideoulfsudetwageu 23 NINYIAY 2568
ABiufI9E19 Grab Sampling Fudaulivinmasgey 23 nang e — 06 Aaneaa 2568
iiudaaeing TOPS-LAB Consultants CO, LTD.  Suiilau@fisnesuna 06 &AL 2568
unzidey - LANAUA29E1S 10.00 u.
UM INAFY i Fonmsau ¥ | nanwngay [ fnasgu ?
fudanw
23, wuafiSenauladnesuyisnue , .
N , - AWWA, 2023 (9221 B) Taiwy Taiwy
(Total Coliform Bacteria) | |
24. Blala (Escherichia col) | - AWWA, 2023 (9221 F) ladwy liwy
25. aunnialafonda soidua _ , ,
B in 100 mt AWWA, 2023 (9213 B) Taiwu Taiwu
(Staphylococcus aureus) e e )
26. wwaluwaai (Salmonella spp.) in100ml | ISO 14189 : 2013 lsinuy lainu
27. ARRavsLAgy wasWssaud _ , ,
e , " in 100 ml SO 19250 : 2010 Taiwu Taiwu
(Clostridium perfringens)
fnwauzannAIDENINAaaU 1a 14518 Lifimznou

nngwmg ¥

i NemmedeuiisglureutisnsiusesrnuaninejuRnisadeuniuumsgiu ISO/IEC 17025 : 2017

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

2 gdsmsusztiduglin 7 exelol/oese (309 Ufulsanaspuamnwissiveansussiduglins sufuuziines
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9 ND (Not Detected) Ing Detection Limit vaswansnaaauiise

iron <0.006 mg/L
Lead <4.000 pg/L

Mercury <0.1000 pg/L
Cadmium <1.000 pg/L

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

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

Selenium <1.000 pe/L
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Arsenic <0.001 me/L
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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
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! 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
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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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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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gaungil 103 °C fla 105 °C
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gl 180 °C

50 mg/L fi9 1 500 mg/L

of Water and Wastewater, APHA,
AWWA & WEF, 24" ed., 2023,

part 4500-H" B

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 24" ed., 2023,

part 2540 D

Standard Methods for the Examination
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part 2540 D
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TOPS-LAB Consultants CO., LTD.

189 nyjil 3 Auaviedniann Sunaunslaves Swmdauunys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel:

(662) 159-0121 Fax:

(662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6807015

Location:

TSP No.:

5336

Date: 21-Jul-25

auLeALAIaItU

Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 28.0 Temperature (deg K): 301.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serialf#: 1075 Date Certified: 20-Sep-24
CALIBRATIONS
Plate or H20 Qstd il IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
il 2.41 1.207 26.80 26.60 Slope = 22.3553
2 3.89 1-530x 34.00 33.74 Intercept = -0.3853
3 5.41 1.801 40.34 40.03 Corr. coeff.= 0.9999
4 6.51 1.974 44,12 43.79
5 7.02 2.050 45.67 45.32 # of Observations: 5
Range of Chart 50.00

Chart Recorder

20.0 A

15,0 e

10.0 4 1

5.0

0.0

0.00

0.50

1.00

1.50

2.00 250

m3/min.

at 40-60 CFM

Calibrated by

C.w/w\apa/’f

(Kunlapat Chuichoti)

Approved by

f el

(Metawee Khumkham)

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.
189 wyjit 3 sivaunsiniaun suneunstivies Smdauums 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

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

Analyzer Performance Test

Calibration Report No.: 6807011 Page:1/1
Calibrated Date: 21 July 2025 .
Calibrated For: U3 duluiigu Asusanany snn
Instruments Information
Analyzer Type: NO2 Analyzer Manufacturer API
Model: T200 SIN: 2014
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 EO7NI9SE15A0002 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
Single Point Calibration Chart
50 -
45 1 HI- A i — ————— _40;0
= 35
= 30 4~
(=]
£ 25 -
g 20 P |
15
10 +
5
0

Reference (PPM)

Calibrate By :

C Wilaggh

(Kunlapat Chuichoti)
Date : July 21, 2025

Approve By :

f Mo

(Metawee Khumkham)
Date : July 21, 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 wyfil 3 AuaundnWaiun sunaunstves Yewdauumy3 11110
189 Moo, 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

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

Analyzer Performance Test

Calibration Report No.: 6807009 Page:1/1
Calibrated Date: 21 July 2025
Calibrated For: u51n Suluaty aeushuaur $1ma
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/N: APPVD S02 Conc 52.99 PPM
ZERO AIR Genearator EO7NI99E15A0002 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

Reading (PPM)

Single Point Calibration Chart

Reference (PPM)

Calibrate By :

0 Mg

(Kunlagat Chuichoti)
Date : July 21, 2025

Approve By :

ey

(Metawee Khumkham})
Date : July 21, 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.
Il_‘: 189 il 3 shwaunsiniaun Suneunetaves Swrdauumys 11110
oD AE 189 Moo.3 Bangrakphatthana Bangbuathong Nonthaburi 11110

0 llulll mt\ LR N |
Tel : (662) 159-0121 Fax: (662) 159-0122

Verification Test Report

Report No. : SLM-6807013
Calibrated Date : July 21, 2025

Equipment : Sound Level Meter
Manufacturer : ACO
Model : 6226
Serial or ID No. 61836

Reference Standard : Sound Calibrator Model QC-10
Serial No. QIK 100282
Date of Calibration : January 27, 2025

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

Calibrated By : C w/v,\am

(Kunlapat Chuichoti)
Date : July 21, 2025
Approve By : %/, /%NQ@/
(Metawee Khumkham)
Date : July 21, 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.

189 Wyl 3 Fuavnsiniann Suasuredanes Swmdnuunyd 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Tel

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

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6807016

TSP No.:

1940

Date: 21-Jul-25

Location: Tswsuviuy

Technical: C.Kunlapat

Approval: K.Metawee

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 28.0 Temperature (deg K): 301.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6
Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serial#: 1075 Date Certified: 20-Sep-24
CALIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.41 1.207 26.50 26.30 Slope = 22.5669
2 3.89 1.530 33.95 33.69 Intercept = -0.8628
3 5.41 1.801 40.30 39.99 Corr. coeff.= 0.9999
4 6.51 1.974 44.00 43.67
5 7.02 2.050 45.60 45.25 # of Observations: 5

Range of Chart 47.90

50.0

35.0

I at 40-60 CEM

Chart Recorder

30.0 A

260 4—

20,0 e

5.0 ———f——

Calibrated by : C.llb;kvﬂ%

(Kunlapat Chuichoti)

Approved by : n (%@

| | | (Metawee Khumkham)

1.50

m3/min.

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

l@
TODS-1 AR

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

189 wyjfl 3 Fuaunsiniam Sunautmes Samdauunys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

Analyzer Performance Test

Calibration Report No.: 6807012 Page:1/1
Calibrated Date: 21 July 2025
Calibrated For: y35n auluinsu aausauanr s1ia
Instruments Information
Analyzer Type: NO2 Analyzer Manufacturer API
Model: 42C S/N: 362
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD S$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

Reading (PPM)

Single Point Calibration Chart

40.0

Reference (PPM)

. Winlgga

Calibrate By :

(Kunlapht Chuichoti)
Date : July 21, 2025

A Moo

Approve By :

(Metawee Khumkham)
Date : July 21, 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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Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110 189
Tel : (662) 159-0121 Fax: (662) 159-0122
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Analyzer Performance Test

Calibration Report No.: 6807010 Page:1/1
Calibrated Date: 21 July 2025
Calibrated For: U3 auluindu aeusauaur e
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: T300 S/N: 1757
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
40.0

s

o

(=

£ | —

i

- — |
2 |

Reference (PPM) |
Calibrate By : E umlaﬂ@:% Approve By :

(Kunlapat Chuichoti)
Date : July 21, 2025

M

(Metawee Khumkham)
Date : July 21, 2025

This report shall not be reproducrd except infull without the written approval of TOPS-LAB Consuitants Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.
l‘: 189 wyii 3 duaune¥niaun Srneunstimes Favdauunys 11110
TODS 1A 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. 64356

Reference Standard : Sound Calibrator Model QC-10

Serial No. QIK100282

Date of Calibration : January 27, 2025

Report No. : SLM-6807014
Calibrated Date : July 21, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 113.9 -0.1 114.0
Calibrated By : (\ ) W/y.\(ma\'
(Kunlapat dhuichoti)
Date : July 21, 2025
Approve By : ﬁ ﬂbhog)
(Metawee Khumkham)
Date : July 21, 2025

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

TOPS-LAB Consultants CO., LTD.

189 ngit 3 Auavedna Snaunsiines Swdauumys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110
(662) 159-0121 Fax:

(662) 159-0122

TSP High Volume Sampler Calibration

Calibration Report No. TSP-6807017

TSP No.: 1947 Date: 21-Jul-25
Location: U1duda Saesn Technical: C.Kunlapat
Approval: K.Metawee
CONDITIONS

Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1

Temperature (deg C): 28.0 Temperature (deg K): 301.0
Seasonal SL Press. (hPa): 1000.7 Corrected Seasonal (mm Hg): 750.6

Seasonal Temp. (deg C): 20.0 Seasonal Temp. (deg K): 293.0
CALIBRATION ORIFICE
Make: Tisch Environmental, Inc Qstd Slope: 1.29243
Model: TE-5025A Qstd Intercept: -0.01962
Serial#: 1075 Date Certified: 20-Sep-24
CALIBRATIONS
Plate or H20 Qstd I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 2.41 1.207 26.45 26.25 Slope = 22.6381
2 3.89 1.530 33.87 33.61 Intercept = -1.0285
3 5.41 1.801 40.20 39.90 Corr. coeff.= 0.9999
4 6.51 1.974 44.00 43.67
5 7.02 2.050 45.61 45.26 # of Observations: 5
Range of Chart 51.30

Chart Recorder

at 40-60 CFM

Calibrated by

anm ]QM

(Kunlapat Chuichoti)

Approved by

0.0

0.00 0.50 1.00 150

2.00 250

m3/min.

][

(Metawee Khumkham)

This report shall not be reproduced except infull,without the written approval of TOPS-LAB Consultans Co.,Ltd.
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TOPS-LAB Consultants CO., LTD.
189 wijii 3 shuaursiniamn Suneuntmes Smdauunys 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

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

Analyzer Performance Test

(Kunlapat Chuichoti)
Date : July 21, 2025

Calibration Report No.: 6807013 Page:1/1
Calibrated Date: 21 July 2025 .
Calibrated For: U557 Buluiidu aaudauaui s1na
Instruments Information
Analyzer Type: NO2 Analyzer Manufacturer API
Model: 200A S/N: 615
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
S/N: APPVD S$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
Single Point Calibration Chart
50 -
45 ................................. o 40_0_
—~ 40.0
s
a
S
g
©
3
i
0 %00 40
Reference (PPM)
Calibrate By : G WM\&/{MAY Approve By : %'Mm

(Metawee Khumkham)
Date : July 21, 2025

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

189 Wyl 3 Fiuauneiniaun Sunsureianes Swdauumgd 11110
189 Moo. 3 Bangrakphatthana Bangbuathong Nonthaburi 11110

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

Analyzer Performance Test

Calibration Report No.: 6807011 Page:1/1
Calibrated Date: 21 July 2025
Calibrated For: 155 Sulwiaty aaudauaur $1na
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: M300E SIN: 2088
Calibration System
Calibrator Unit Standard Gas
Dilutor Model B22019 NO Conc 54.81 PPM
SIN: APPVD $02 Conc 52.99 PPM
ZERO AIR Genearator E07NI99E15A0002 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
50 -
45 -
_ 40 40.0
= 35
& 30 4
g 251 i
lg o{——n — = |
| 2 5]
10 4
5
0
Reference (PPM)
Calibrate By : C W\@()CA Approve By : n.%@
(Kunlapat Chuichoti) (Metawee Khumkham)

Date : July 21, 2025 Date : July 21, 2025

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




usEn viadsd-wau eaudatauv e

TOPS-LAB Consultants CO., LTD.
: 189 Wil 3 duaunsiniann Sunaunetiavas SwTauumys 11110
I!.%.E‘;‘“;%‘&I'? 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. 64354

Reference Standard : Sound Calibrator Model QC-10

Serial No. QIK 100282

Date of Calibration : January 27, 2025

Report No. : SLM-6807015
Calibrated Date : July 21, 2025

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
114.0 114.2 0.2 114.0
Calibrated By : 8 M‘M]W@
(Kunlapat éhuichoti)
Date : July 21, 2025
Approve By : H/ [‘%NQQ/
(Metawee Khumkham)
Date : July 21, 2025

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




4\% . National Institute of Metrology (Thailand)
. CEN

Ministry of Higher Education, Science, Research and Innovation

Certificate of Calibration

Certificate No. : MW-0076-24
Issued by 3 Flow and Volume of Liquid Laboratory
Mechanical Metrology Department
Page 1 of 3 pages

MEASUREMENT ITEM : Orifice Gas Flow Device

MANUFACTURER : Tisch Environmental, Inc.
MODEL/TYPE : TE-5025A

SERIAL NUMBER 14075

CUSTOMER : TOPS-LAB Consultants CO., LTD

189 Moo 3 Bangrakphatthana Bangbuathong
Nonthaburi 11110 Thailand

MEASUREMENT DATE : September 20, 2024

The reported measurement result relates only to the measurand and applies only at the time of measurement.

Reference: Date: Approved by: Performed by:

MEC10741-01/24 September 26, 2024 %/y

( Wirun Laopornpichayanuwat ) (Terdsak Neadkratoke )

Partial reproduction of this certificate is permitted only with a written permission from NIMT.

Technopolis Office, 3/4-5 Moo 3, Klong 5, Klong Luang, Pathumthani 12120 Thailand, Telephone: 66 2577 5100, Facsimile: 66 2577 3659



National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0076-24 Page 2 of 3 pages

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follows :

Temperature : 23.0°52.0 °q
Relative Humidity : 55+ 15 %RH

Calibration Condition:
Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are

23.6°C and 56 %RH.

MEASUREMENT METHOD:

The Orifice gas flow device was calibrated against NIMT's Standard Gas Meter Model DELTA S-
Flow G65. The CP-MW 0009 was used as a calibration guideline.

TABULATION OF RESULTS:

The tables on the next page give the measured values.

UNCERTAINTY OF MEASUREMENT:

The stated uncertainty is the expanded uncertainty which is obtained by multiplying the standard
uncertainty by the coverage factor & = 2. It has been determined in accordance with EA publication
EA-4/02M:2013 “Evaluation of the Uncertainty of Measurement in Calibration” and “JCGM
100:2008 Evaluation of measurement data - Guide to the Expression of Uncertainty in Measurement
(GUM 1995 with minor corrections)”. The value of the measurand lies within the assigned range of
values with a probability of 95 %.

TRACEABILITY:

This certificate provides a traceability of the measurement to recognized the national standards, and
to the realization of the International System of Units (SI).



National Institute of Metrology (Thailand)

NIMT

Continuation of Certificate of Calibration Number MW-0076-24 Page 3 of 3 pages

MEASUREMENT RESULTS:
The Orifice gas flow device was calibrated by direct comparison method with the Gas Meter

standard. The Humid air was used as a medium in the system. The standard conditions are 25°C
(298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1. The results of O actual calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm]l Ap _Meter | Ap_Orificed Y Actual Flow [O,]
m’/min mmHg OE ) mmHg inH,0 m’/min

1 0.694 751.737 23.49 23.47 55.720 1.661 0.810 0.643
2 0.908 751.758 23.50 23.47 53.562 2.876 1.065 0.844
3 0.997 751.749 23.50 23.50 38.153 3.622 1.196 0.946
4 1.066 751.758 23.49 23.48 31.597 4.238 1.293 1.021
5 1.166 751.759 23.51 23.48 26.827 5.144 1.425 1.124

Slope (m): 1.27817

Intercept (b ): -0.01259

Correlation coefficient (r): 0.99994

Uncertainty (k=2): 0.014 m’/min

Table 2. The results of O standard calibration data

Plate | Flow rate| Pressure [Pa] | Temperature [Ta] | Temperature [Tm}l Ap Meter | Ap Orificq Y Standard Flow [Q 4]
m’/min mmHg °c °Cc mmHg inH,O _ m’/min

1 0.694 751.737 23.49 2347 55.720 1.661 1.285 0.639
2 0.908 751.758 23.50 23.47 53.562 2.876 1.691 0.839
3 0.997 751.749 23.50 23.50 38.153 3.622 1.898 0.941
4 1.066 751.758 23.49 23.48 31.597 4.238 2.053 1.015
5 1.166 751.759 23.51 23.48 26.827 5.144 2.261 1.118

Slope (m): 2.04070

Intercept (b ): -0.01998

Correlation coefficient (7). 0.99994

Uncertainty (k=2): 0.015 m’/min

End of Certificate of Calibration




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-
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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 -

EfEE

wrvesalibratechcoth,

"AL-F0031-03




&7
>

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%

-ofo -
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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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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

Page7/41



© 2024 by Agilent Technologies

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

Page 8/ 41



© 2024 by Agilent Technologies

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
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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
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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,
Service Notes, internal technical updates, update training, current d ion, technical support, current parts, and
parts updates, Completion of training alone, without being employed by Agilent 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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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,

Page 1 of 3

Date:
System ID:

November 21, 2024 12:45:28 PM
MY 15350005

Page 20/ 41



© 2024 by Agilent Technologies Agilent CrossLab Compliance Services

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:

Page 20f3
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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

e Registered 10 150 9001 - Quality Manag t Sy -
e Accredited to IS0 17034- General ts for the C of Ref Material Prod)
(AZLA Cert. No, 2848.02)
o 15017034 ref itional requi ts specified in IS0 Guide 31 and 1S0 Guide 35.
. Aceredited to IS0/IEC 17025 — General Requi for the C
No. 2848.01)
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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
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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

Page 2 of 4
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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

Page 3 of 4
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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

Page 10f 4
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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

Page 3 of 4
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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

Page 4 of 4
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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

Page 1 of 4
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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
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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
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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

Page 41 /41




‘\\\‘\"'“I'f/,

SN S
S 7

CAL o

NN ’
I,p/”f' : I ‘ .\\‘\\\ G b c;.

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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