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ARDATTYLIAN
ANduUN1S
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youvanely usem lutd
Budifless rouda
wauy 31im Hu
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il doununius
WaZLAOUNG BA1AY
2568 \iafnnu
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Uannusiaineutagad
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2IAUTENIUNN | UINTNITADATUATIVEDU g o o  oa Ugywnguassanlianansauianiy v o
o y o y ANUABYIY/AIUD | NANTITUHUARIUNIATNIS : LONE1991909
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- o . uni 3
URZHIAINIAARIHNATIVTAUAMMNTILINEDN

3.2 wamiaﬂmumqaawﬂmmwﬁeLL'mé'au

ﬁ]’]ﬂﬂ’]‘m’ILuuﬂ’ﬁmﬂﬁﬂmmi'ﬁ]aﬁlUﬂMﬂWW?NLL'JW@E]&JIﬂi\‘]ﬂ’ﬁLﬂ% ‘U@J‘Zju%ﬁi’?‘lﬂ{]'iﬁﬂu 3 (E]’]ﬂ’ﬁmﬁ)
G]’]L‘LJUﬂ’ﬁLﬂUG]?JE’]EJ'NU’ﬁuW]’NLG]E]LIﬂlIﬂ’]‘WUﬁLLauLﬂau‘Wi]‘HﬂWﬂll 2568 NWWLLﬁUQG}i’J‘\]’Jﬂﬂmﬂ’WWﬁQLL’JG]ﬁ’eJlI
WQE‘U‘VI 3-1 LLaulIiWEJauL@EJG]Naﬂ?i(ﬁl’ﬁ’)ﬁ]’lﬂﬂﬂdﬂ’w\lﬁﬂLL?ﬂﬁE]EJGNG]EJIUu

3.2.1 Anunwiiie
1) avilasavin

Afiun1sifiufmeg ey inszinun i Awm1snei 3-2

P o ado ada ¢ 5 X
AN 3-2 leusli’mLLaz’Jﬁ’JmeM@mﬂﬂwu’lm

fylYIn BIATIZA
AP dunse-ang (pH) Electrometric Method (4500-H" B)
gaunndl (Temperature) Laboratory and Field Method (2550 B)

USinuvesdauriuasy (Total Suspended Solids) | Dried at 103-105 °C (2540 D)

A1Ulef (Biochemical Oxygen Demand; BOD) 5-Days BOD Test (5210 B), Azide Modification (4500-O C)

lasfuuazaisiu (Fat Oil and Grease) Liquid-Liquid, Partition-Gravimetric Method (5520 B)

Hroalpdnesunuailie (Fecal Coliform Bacteria) Multiple-Tube Fermentation Technique (9221 E)

2) daa1idas299n

o

- Uemnusnaneulasyawiesyuietiassazueaus g 1 (91a15 A)
NAm - UTM 47P 534287 E, 1006484 N

U@WﬂUiL’Jmﬂ@u‘LJa@EJa\WIE’JiuUWElU"Iﬁ’]ﬁﬁimu‘UaﬂUﬁL'JmVl 2 (1A15 B haze1a1s Q)

a

i@ : UTM 47P 54289 E, 1006373 N

3) Wams?mi'zzﬁ@mmmfflﬁz
MNNTATIERaunwEIie Tnedudunsifuiaegassninadeunuaius
LaziieungunaL 2568 vSnaveinuinuneuldesaieszuigtinaisismuy
yaeusIndl 1 (81A135 A) uaruSnaveinusnuneuUdosasviessutetiaisisue
209U3M7 2 (91715 B ware1ans O duadinsiedt demrsnsdt 3-3 uasdswazideon
HAN1TATI9ATIERN 19T eUFURNIT Faanasuuu 3 enansaeuiiisuiadesile
fuenansuuy 4 uastenaseugwiungideuriosu fiRnTInTey duenaisuuy 5

usen lasl 15udiileSe roudaunuy nnn 3-41% %1
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JUN 3-1 AUNlNTIINRMNNELINGDY

T N

T 1
@idi™ ey lale
st % .

NI INAUNINUN

v a '

Yannushuneulassawiossu1einansnsueeausiiai 1 (8113 A)

* Yannusnuneulassawiossu1einansnsueveiusiam 2 (8115 B wazeas O)

9907 : SIENIUNISUTHTUNAN SENUAIINGOU

usen lasl 15udiileSe roudaunuy nnn 3-51% %1
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WAZANAIMSARMAATIVROUARATNASWIAFDH i 3
A15197 3-3 mamﬁmiwﬁqmmwﬁflﬁq
NANNSAATIZH
W53 Wi NUAINUS 68 WOBAIAY 68 Arnsgu”
St.1 St.2 St.1 St.2

pH - 7.3 7.6 7.5 7.8 5.5-9.0
Temperature °C 32 31 28.5 31.8 -
Total Suspended Solids mg/L <5.0 <5.0 <5.0 <5.0 laiiundn 30
Biochemical Oxygen Demand mg/L 15.8 5.1 21 3.3 Tsiviiundn 20
Fat, Oil and Grease me/L 4 <4 <4 <4 Tifiunda 20
Fecal Coliform Bacteria MPN/100 mL 790 22,000 <180 2,300 -

WUIWNA : Stl= UannuSnaneulassawiaseungindssaeaausiug 1 (@1a15 A)
St.2 = UsninuSnaneulasuasinseungina@s1saeeIusIng 2 (81A15 B wagenas ©)

Y UsgnANIE N ImsneINIosNYIiLas AN 1399 MIIANINTEILAIUANNITIEUEUIIIINe MUY
WATUNIUIA WA, 2567 UseMAlusaianuiunyiauil 141 aeuiiiey 233 9 Usena o Jui 27 Ganau 2567

(@1A5UseLan n.)

usen lasl 15udiileSe roudaunuy nnn

3-61% %1
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MnMsAamuATIaaeuNsUURmmInslesiuazudlynansenudsindentazaininisianiy
praFpUNANTENUA uIndau TAsInsiavzyuTuaIIeg ol 3 (91A1917) VBINITLANEUVITR §sagil
AUUNBYUNZLA fuauzuiRy Sunoidios Jwingauginnd munsmuineginansenudunndouild sy
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4.2 a‘gﬂwamsaﬂmmmwaauwanszwuﬁqLL'mé’an
4.2.1 AW

1) dwevinuinameulssgasiaszurghassazvesusiaad 1 (9175 A)

MnuaMIaTziaesunuamihsnouUdesawiessunetassmsvesuTand 1
(81015 A) Tuiieunuafusiazifounquaiau 2568 Taeddwidd Yaqmnimiie 1dun
aadunsn-ane (pH) gaungill (Temperature) Usunawauduaiuass (Total Suspended
Solids) A1Ulef (Biochemical Oxygen Demand; BOD) Vsunaslustuuazungfy (Fat Oil and
Grease) Uagilnealadlasuuunaiiise (Fecal Coliform Bacteria) Wui1 Kan153ATIERAMAN
il srauldesamiaszuneinassurresinmi 1 (2113 A) firegluinueiunnsgu
PAUTENANTENTININOINTETIUTAUATAINEDN 159 AMUANIATFIUAIUANNNTTEUIY
1171991N91ANTUUTELANUATUISTLIA 1A, 2567 UsznialusisRaanyunyuand 141
poufiley 233 1 Usznne i Tudl 27 Ay 2567 (@1A5UsELAN 1) ﬁ'ﬁgﬂﬁ 4-1

2) vavinuiranoulsagasiaszurgihassazveauiiand 2 (91015 B Uaza1A15 C)

MnuaMITATgiaesununmihenouUdesamestuneinas s vesuTion 2
(9113 B uaze1as O) lufeunuamiuduazifounguanau 2568 Tnedavia innanmiiiis
lawn autdunsa-ang (pH) Al (Temperature) USU1U0ILT ILVIUAD
(Total Suspended Solids) 110 1a@ (Biochemical Oxygen Demand; BOD) U5 11 aulusiu
waztiifu (Fat Oil and Grease) uazfinaaladnasununfiSe (Fecal Coliform Bacteria) Wy
KamslaTEiFiogunuamisiouldesamesrunethassasvesuinad 2 (8913 B
waze1Ans O deneglunausinasgiuauyssnianssnsamngnssssuvIALasauandey
1309 MVUANINSFIUAIUANNITTLUIBUNTN191N81ATTUIUSHANLAZUINUUIA WA, 2567
Usznnalusiwfaanyiunuwiauil 161 aeuiliew 233 9 Usenia o Suil 27 Asnaw 2567
(@A3Usean n)

defiansannansiinssiaunind wieuifeuuansgunalszniansenss
N3NEINTETIIANALA WIAADN 1T09 MNUANINTEIUAIUANNITTLUIBLIT 991N81ANS
UNUTELAMUATUNYUIA WA, 2567 Usznialusiefaanyunuwiiand 141 noutiay 233 g
Usgnia o Fudl 27 davian 2567 (1A13UTELAN N.) WU wanTTATIEiRmAINd
its 2 annil denegluinusiannigu wansdeguil 4-1 udegnslsinudguaszuuiioa
MU TIEeUMTUYessEUUTTalazynaenaznouataaslaLe

v Tavd 1BudifieSe raudaunuy s1nm 4-21% ¥



s1waunansUfuimusnsnsdasiuwazuilanansenuiswinsas
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Unn 4

a ¢
3Un 4-1 fm‘vxlLLammamiaLﬂswwﬂmm‘wmmL‘LJiEJULVl&JUﬂummmﬁm
ANNMIZIU 5.5-9.0 «
10.0 40.0 ®
0. o — —
NG R 35.0 A RN o @
80 1 ~ 300 -
60 | 250 -
20.0
4.0 7 150
10.0
2.0 A
50 A
0.0 0.0
N.9.-68 W.A.-68 N.N.-68 NW.A.-68
O+hisnewldesuind 1 (871P15 A) Dmmﬂawaaaummw 1 (8115 A)
Hhiisnoudaseuinmi 2 (9115 B wage1ans O) B disneuvdesuinmi 2 (@1a13 B wazeans C)
pH Temperature
me/L ANAIZIL 30 me/L e/l ANLATFIU 20 me/L
30.0 7 20.0 5
b
25.0 -
150
20.0
150 10.0
10.0 1 3 “
50 - o«
5.0 A v a uow uow o
Vv Vv A\ vV
0.0 0.0
N.N.-68 W.A.-68 N.N.-68 W.A.-68
Dmmnauﬂaaﬂummw 1 (81P15 A) O hisreuldesudnad 1 (09015 A)
B hideuldesudnni 2 (81A15 B wara1a1s Q) W isneuldesusad 2 (8115 B wazenans O
Total Suspended Solids Biochemical Oxygen Demand
mg/L fAsgIu 20 me/L MPN/100 mL 3
S
20 7 25,000 - N
15 20,000 -
15,000
10
10,000 -
o
5 = ]
5,000 - o 8
v v v ~ v
0 L - -
n.9.-68 .A.-68 n.9.-68 .A.-68
Oihireuddesusnad 1 (01an3 A) Oihireudsosudnad 1 (@1ens A)
B ihiisnoudaesuiiimig 2 (9115 B waze1ans C) B ihilsneuddesuiiimi 2 (9115 B uage1as O
Fat, Oil and Grease Fecal Coliform Bacteria
WNYWAA : St.1 = VesinuSnaneuldesamiossuigunansisayesuiinmd 1 (e1a15 A)

St.2 = Uaninushnuneuldesaviossunsunasnsuzveusiini 2 (8115 B kaza1as O)
Y U3gnANTEnI NN NeINsIsI LI Lasa Ina o 1389 AMNUANIATIINATUANNITIZUIENITIAINIATSUNUTEN LAY
UNYUIA WA, 2567 UsenAlussianyunwiaui 141 seuiliey 233 ¢ Usenia a uil 27 Fnau 2567 (2115058601 1)

v Tavd 1BudifieSe raudaunuy s1nm

4-318 ¥
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4.3 WIBUHIgUNaNIINTIVIATIZAAMN TN

W3 B U UNANITILATIET A ATNUIT 931058V UUI U AU LT 8 A UNANT15ATI9TLATIEN T LN
(foudamAN 2565 — LADUNGEAAN 2568) T18aLIEARIATT1SN 4-1 UazFURl 4-2

MMHaNITTieT e fsiouldosaniestunsthas survesind 1 (e1A13 A) Wlewnan
Wisuifleutunansinsgifiiiuan wui aunwidsdndugficneglunasinasgu ondu Vinamesds
wyuane (Total Suspended Solids) U 2566 (1hpudsmAuuaziAaungAIniey) A1Uled (Biochemical Oxygen
Demand) U 2565 (iipudmiax) U 2566 (Whounguniaukazifeudanay) wasl 2567 (Wounun1nus)
fiAngandnasisnasgIumuUsENIANENTININGINIsIINTIRRALAWIAGDN 1309 AMUALIATFIUAIUAY
33BN ATV sAYLAEUNTUIR WA, 2567 Ysznalussiaayunyidudl 141 neufiay
233 9 Usenel o Yudl 27 Gavnau 2567 (91A5Us9LA9 1))

mﬂmamimm"imﬁwﬁqmmwf%ﬁ?dauﬂa'aaaa‘vfaiwwﬂgﬂmﬁﬂmmaw%nm‘ﬁ' 2 (81A15 B
waze1ms O athunisuidisusuramsieseifiiium wuh aunmirisdulvSeeglunasinsgiu
pnLiu USuruveswd suaauasy (Total Suspended Solids) U 2566 (Lioungun1ANLAENEATNIW)
wazA10%0f (Biochemical Oxygen Demand) U 2566 (i ounguninukazihoungAdniew) wasld 2567
(WounuAuSLAzLADUNYAIAN) TANFINTUNUNUINTTIUALUTENIANTENTHNTNYINTTTTUYIAUAY
Aawanden 1309 MVUANIATEINAIUANNITIFUIBUT $91ND1ATTUIUTLLANUATUNTUIA WA, 2567
UizmﬂiuswﬁmmwﬂmLa'uﬁ 141 poufilay 233 9 Usenia i Juil 27 e 2567 (@1AnsUszan n)
Tnemslasamstedmsaaeudszavsnmuagmavihauesszuuthdatidsesvahiaueuasseiiies

v Tavd 1BudifieSe raudaunuy s1nm 4-41% ¥



s1geunansufiamaainsnistasiunazuilananssnudonwinaan

WAZINAIMSARMARTIVREUAMATWASWIRFEN we
aafl 4-1 Wsufsuransinginaunminfisainmstidaiide
. mmaFeuiisuransinasiauamihanszuutitninge
AL/ Parameters iy #.A. 2565 W.8. 2565 N.N. 2566 W.A. 2566 Standard
ST.1 ST.2 ST.1 ST.2 ST.1 ST.2 ST.1 ST.2

pH - 7.00 6.98 7.30 6.96 7.07 7.43 7.29 7.17 55-9.0
Temperature °C 27.5 29.5 26.1 25.9 26.7 26.5 26.1 26.3 -
Suspended Solid mg/L 115 1.2 11.0 11.9 12.5 6.2 16.5 30.2 <30
BOD mg/l 30.5 54 11.9 33 10.2 3.2 70.4 65.0 <20
Oil & Grease mg/L <1 <1 <1 <1 5 1 1 2 <20
Fecal Coliform Bacteria MPN/100 mL 120 65 240 <19 3,500 3,500 2,400 220 -

L mmaFeuiisunansinagiauamihanszuutiininge

PN/ Parameters i a.n. 2566 W8, 2566 AN, 2567 .. 2567 >tandard

ST.1 ST.2 ST.1 ST.2 ST.1 ST.2 ST.1 ST.2

pH - 7.56 7.41 7.32 7.20 7.5 7.3 7.0 7.4 55-9.0
Temperature °C 25.8 259 26.2 26.5 27.0 27.6 28.0 28.4 -
Suspended Solid mg/L 54.1 27.1 40.5 38.2 <5.0 <5.0 <5.0 <5.0 <30
BOD mg/L 22.0 4.3 14.2 29.5 54 56 18.8 aaq <20
Oil & Grease me/l 3 2 1 1 5 3 1 1 <20
Fecal Coliform Bacteria MPN/100 mL 70 240 35 220 92,000 54,000 790 1,700 -

newmg @ St = Yarinusnuneuldesaiasyuieinas1sugvesuiang 1 (1a13 A)

St.2 = Yannusiianeulassavasyu1gtinansIsaeadusiad 2 (8115 B wazaians C)

1) o o 9 a wn‘ o < ° o ¢ o o o aL a oA a
UTENIANTENTNNINYINTTITUVINUALELINRBY L399 NMUUANIATFIUAIUANNITIZUIBUINIINIATTUNUTEANUATUIIUIA W.A. 2567 UsenAlusnunaauiuneiaui 141 nauniey 233 9
Usene au TuR 27 denau 2567 (@1a15UseLan n.)

usun Tay 15udiieSe raudaunuy aim

4-51% W1
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UAZNIATNITAARINATIANIUAMNTWRILIARDN v
15971 4-1 (o) WisuiTleunan T AT zReuamihisnnstidad e
. mmaFeuiisuransinasiauamihanszuutitninge
AL/ Parameters iy d.n. 2567 W.8. 2567 N.N. 2568 W.A. 2568 Standard
ST.1 ST.2 ST.1 ST.2 ST.1 ST.2 ST.1 ST.2
pH - 7.0 7.0 7.5 7.4 7.3 7.6 7.5 7.8 55-9.0
Temperature °C 29.0 29.0 29.0 29.0 32.0 31.0 28.5 31.8 -
Suspended Solid mg/l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <30
BOD mg/| 55 <2 6.1 3.2 15.8 51 2.1 33 <20
Oil & Grease mg/| 4 1 2 3 4 <4 <4 <4 <20
Fecal Coliform Bacteria MPN/100 mL 3,500 1,100 17,000 4,900 790 22,000 <180 2,300 -

nnewme : St = vernuinaeuldesasossuisihamsmzreinmi 1 (0195 A)
st.2 = Veinusnmneuldesamiessuiethasisasvesdnai 2 (015 B wazeians C)
D U5gnIAnssns NS nennIsIsu iuarauanasy 3og ﬁ’mummmgwumuﬂumﬁzmaﬁwﬁamﬂmmwwﬂﬁzLmnLgazmwmm A, 2567 Uﬁzmﬂiuwnﬁmml,uwnauﬁ 141 poufiiee 233 3
Usend o Suil 27 Famean 2567 (@1ansusznn n.)

usun Tay 15udiieSe raudaunuy aim 4-6 1% ¥ 1



sesuran1sUjuimusnsasdasiuuazuilanansenuiswindas

- i . un 3
UAZNIBSNIIHARINATIINAUAMAWTILIAF DN

JUN 4-2 Wiguieunanislinseinan1mings

q

pH unit . 4
mmmg‘uu‘uuqﬂ 9.0 pH unit
10.00 A
900 - - D G G G) GD G G G G G GD G G G GD G G G GD G G G G G G G G G G G G G G G G G G G G G G G G G G G G GD G G G G G G G G G G
8.00 1
7.00 A Oﬁ ¢ . ° &0’
6.00 A
5.00 1
4.00 ! g 3 .
ANNINIZIUTUAN 55 pH unit
3.00 A
2.00 1
1.00 1
0.00
d.n.-65 W.8.-65 N.N.-66 W.A.-66 @.A.-66 N.8.-66 N.N.-67 W.A.-67 a.n.-67 N.8.-67 N.N.-68 N.A.-68

=== g3 U8UNATIINULVBIUTNIUN 1 (01A15 A)  ==@== }ia3zU1e1NAT1TULYBIININN 2 (81ANT B UAre AT C) = = = ANNATIUENER = = = AASIIUANgA

AR TUNTA-AN (pH)

newe : P UsgmansEnsmingInssssunIiuaganded 13a9 AMMUANIATHIUAIUANNNTIFUIEUITIINDIATUNUTHANLAZUNIWIA WA, 2567 UsenAlus1wRaa uunuaui 141 noufiay 233 3
Uszna o T 27 oAy 2567 (8115U58LAN N.)

usun Tay 15udiieSe raudaunuy aim 4-7 1% ¥



sesuran1sUjuimusnsasdasiuuazuilanansenuiswindas

- i . un 3
UAZNIBSNIIHARINATIINAUAMAWTILIAF DN

U 4-2 (i) Wigumeunan1TiATIeiAuA LT

q

°C

35.0 1

30.0 A

20.0 A

5.0 A

0.0

a.n.-65 W.8.-65 N.N.-66 N.A.-66 d.A.-66 W.8.-66 N.N.-67 W.A.-67 d4.n.-67 W.8.-67 N.N.-68 W.A.-68

Q== 195y UNUUNETITULVBIUIIAUN 1 (81A15 A) —=@== 19 3xUNUUIE515ULVRIUS T 2 (91A15 B warenas C)

gamnil (Temperature)

Rewn ;P UssmansEnsaamingInssssunIiuazacnded 309 AMMUANINSHIUATUANNNTIEUIEEITININDIASUNUTHANLAT UNIWIA WA, 2567 UsenielusnwRaaiyunuiaui 141 noutivay 233 9
Usend el TUN 27 daau 2567 (81A15Useian n.)

usun Tay 15udiieSe raudaunuy aim 4-8 1% W1



sesuran1sUjuimusnsasdasiuuazuilanansenuiswindas

- i . un 3
UAZNIBSNIIHARINATIINAUAMAWTILIAF DN

U 4-2 (i) Wigumeunan1TiATIeiAuA LT

q

mg/L ANIASFIU 30 Hadnsusiedns (mg/L)

60.0 7

50.0 A

40.0

300 1 b

20.0 -

100 1

0.0 L @ L L L 4

a.A.-65 W.8.-65 N.N.-66 W.A.-66 a.n.-66 W.8.-66 N.N.-67 W.A.-67 a.n.-67 W.Y.-67 N.N.-68 W.A.-68

—e— yigszuthansTsmzuestiind 1 (113 A) —o— yloszunsthans1suzresind 2 (81913 B uaverms O === Anngm

Vsuraseaudsuyauase (Total Suspended Solids)

newn : Y UssmansEnsaamingInssssunIiuagacnden 309 AMMUANIATHIUAIUANNNTIEUIEEITININDIATUNUTHANLAE UNIWIA W.A. 2567 Usen1alus1wRaaiuunuiaui 141 noutivay 233 9
Usema au Tud 27 demed 2567 (@1a15UseLan n.)

usun Tay 15udiieSe raudaunuy aim 4-9 1% ¥



sesuran1sUjuimusnsasdasiuuazuilanansenuiswindas

- i . un 3
UAZNIBSNIIHARINATIINAUAMAWTILIAF DN

U 4-2 (i) Wigumeunan1TiATIeiAuA LT

9

mg/L AMNTEIU 20 Tadnduredng (mg/L)

80.0 7
70.0 A
60.0 A
50.0 1
40.0 1
30.0 A
20.0 1

10.0 A

0.0

@.n.-65 W.8.-65 N.N.-66 W.A.-66 a.n.-66 W.8.-66 N.N.-67 W.A-67 a.n.-67 W.8.-67 N.N.-68 W.A.-68
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Data Provided by Customer

usuN Tud 1IBuBItEBO PouBaIoun Tra
MINE ENGINEERING CONSULTANT CO.,LTD.

NSC-TISI-TIS 17025
Testing 0623

Customer Name : M3BNEIYRIIA 1ANMIIANZYNTY g3 1843518 3 (21AnLe)
Address : puUWaUMEIa Avauzy e Suneliles Sminasugisill Customer Code

Sampling By : Sampling Team of Mine Engineering Consultant Co.,, Ltd.  Sampling Date

Sample Type  : Udy (Wastewater)
Station : UBNUIMNBUUABEaYIDIZUNEUAITSYRIUTIMN 1 Report No.
(@1@713 A) (UTM 47P 534287 E, 1006484 N.)

Data Provided by Laboratory
Laboratory Code No. : B680092/1

Sample Appearance : widndla aznaue lifindu

Sampling Method :

Received Date
Analytical Date

ANALYSIS

REPORT

: B680092

: 3 February 2025

Grab Sampling

: B680092-01

: 4 February 2025
: 4-20 February 2025

Report Date : 20 February 2025
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C . Electrometric Method (4500-H* B) 7.3 5.5-9.0
Temperature* °¢ Laboratory and Field Method (2550 B) 32 -
Not more
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0
than 30
) . 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand mg/L 158
(4500-0 C) than 20
Liquid-Liquid Partition Gravimetric Method Not
Fat, Oil and Grease* me/L e I i} TS
(5520 B) than 20
. . Multiple-Tube Fermentation Technique
Fecal Coliform Bacteria*** MPN/100 mL 790 -

(9221 E)

Note: 1 Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 YggmnsenmminenTesTiuarinien 3a1 fvusannsgumuanTsEUIEiINeIMSUNUSHAMLAZUIUNA 1A, 2567
1]izmﬂ'luiwﬁy%wl,unmt,duﬁ 141 woufiley 233 ¢ Fufl 27 Aonan 2567 @enUszam )

* eniaaeuiiegusnuoutnen1siuies ISO/IEC 17025 vewipsUjifnmadey

= AarzrinaaeulaiosiRnisuieh yls vehia whn udu Wizvelne) $1ie

Reviewed signatory

Reported results refer to submitted sample(s) only.
Do not copy partial of this analysis report without official approval.

MEC-FM-45 Rev.06 03-04-2566
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uSun Tud 1IBUBITeso AoUBAIAUN D
MINE ENGINEERING CONSULTANT CO..LTD.

ANALYSIS
REPORT

NSC-TISI-TIS 17025
Testing 0623

Data Provided by Customer
Customer Name : NILANEUIRYR LAsINsiAgguuy 831995571 3 (21A13197)

Address : guueza suauzaie Suneiles Swmingregiond Customer Code  : B680092
Sampling By  : Sampling Team of Mine Engineering Consultant Co., Ltd. Sampling Date  : 3 February 2025
Sample Type : Thide {(Wastewater) Sampling Method : Grab Sampling
Station . YonudnmineudesaiossneT s saveuiaei 2 Report No. : B680092-01

(3A13 B uagem1s ) (UTM 47P 54289 E, 1006373 N.)

Data Provided by Laboratory

Laboratory Code No. : B680092/2 Received Date  : 4 February 2025
Sample Appearance : Widedla fnznauduina laifindu Analytical Date  : 4-20 February 2025
Report Date : 20 February 2025
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C = Electrometric Method (4500-H* B) 7.6 5.5-9.0
Temperature* N Laboratory and Field Method (2550 B) 31 -
Not more
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0
than 30
. . 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand mg/L 51
(4500-0 O) than 20
) Liquid-Liguid Partition Gravimetric Method Not more
Fat, Oil and Grease* me/L <4
(5520 B) than 20
. . Multiple-Tube Fermentation Technigque
Fecal Coliform Bacteria* ** MPN/100 mL (9221 B) 22,000 -

Note:  Standard Methods for the Examination of Water and Wastewater. 239 ed. APHA, AWWA, WEF, 2017.
2)‘lJiuﬂ'lﬂﬂiu‘l/li’)\'Wli‘wEl’]ﬂiﬁiiu‘ﬂ’]ﬂuﬁ.,ﬁdu’maml 304 mwuﬂmmﬁwmuaumﬁ"mﬂu’lmmnmﬂ"ﬁuwﬂi"mwLLa UNULIN WA 2567
ﬂiumﬂ'luiwmmumn'u"u,auw 141 poufirs 233 5 $ul 27 Bomea 2567 (@pstsznn n)
* emaveasuiiaguanueutisnmsiuses ISO/IEC 17025 veufesufiRnTuadeu
= YipsrivageulagosU§URnUTEN yls Ledia wih wiu (Wsewdlne) 41in

Approved signatory

Reported results refer to submitted samplels) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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usun Tud 1BUBItaso AoUBAlaUN DNa

MINE ENGINEERING CONSULTANT CO..LTD. A . AN ALYS IS
REPORT

NSC-TISI-TIS 17025
TESTING 0623

Data Provided by Customer

Customer Name : n1stevisunsnA lasanisievisyuau g31ug3ond 3 (@1A15491)

Address : ouuweyuNELA sauztaiy suneiios Smiagriugdondl Customer Code  : B680092
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 13 May 2025

Sample Type dude (Wastewater) Sampling Method : Grab Sampling
Station s UaRhuSharouldosasviossuiuinans1saisesusnmi 1 Report No. : B680092-02

(@1@13 A) (UTM 47P 534287 E, 1006484 N.)

Data Provided by Laboratory

Laboratory Code No. : B680092/1 Received Date  : 14 May 2025
Sample Appearance : idadla dnznousi Lilindu Analytical Date  : 14-24 May 2025
Report Date : 24 May 2025
Parameters Units Analytical Methods Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 7.5 5.5-9.0
Temperature® ¢ Laboratory and Field Method (2550 B) 28.5 -
Not more
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0
than 30
. . 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand me/L 21
(4500-0 Q) than 20
] Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* me/L <4
(5520 B) than 20
. . Multiple-Tube Fermentation Technique
Fecal Coliform Bacteria®*** MPN/100 mL <180 -
(9221 B, 9221 E, 9221 F)

Note: U Standard Methods for the Examination of Water and Wastewater, 23" ed. APHA, A\_{VV)/A, WEF, 2017.
2 yszmensensiminensssunAuarduanden See MMuaIATEILAIUANNTTIBNTRTING AU TUTHATILAZ UYL WA, 2567
1}szma’lusw*nf‘pmqwnw%éuﬁ 141 ppufivay 233 ¢ Tufl 27 danAx 2567 (1A15UsELAM )
* ensvngeuiiegusnveudiensiuses ISO/EC 17025 vewiaalfiAn1svaaeu
** iazinaseulaeiecURmeuien gudinermansiunilng S1in

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 1/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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uddh Tud 1BUdIGasL AoUBANaUN DNa

MINE ENGINEERING GONSULTANT GO..LTD. | AN ALYS IS

THAILAND

NSC-TISI-TIS 17025 R E P O RT

TESTING 0623

Data Provided by Customer
Customer Name : NSLAMEULINYTR tASINSLAVEENTUY g5T1ug557H 3 (@1A13LE)

Address : QUUNAYLYIELA FuaNzuLie dunedied dmingsugssndl Customer Code  : B680092
Sampling By : Sampling Team of Mine Engineering Consultant Co., Ltd.  Sampling Date  : 13 May 2025
Sample Type VOER (Wastewater) Sampling Method : Grab Sampling
Station - Yenuinaneudetamestuneiansisasvesudnad 2 Report No. : B680092-02

(1A% B wago1a1s C) (UTM 47P 54289 E, 1006373 N.)

Data Provided by Laboratory

Laboratory Code No. : B680092/2 Received Date  : 14 May 2025
Sample Appearance : la Snznaudiuinia ludindu Analytical Date  : 14-24 May 2025
Report Date : 24 May 2025
Parameters Units Analytical Methods ¥ Results Standard ?
pH @ 25°C - Electrometric Method (4500-H* B) 78 5.5-9.0
Temperature* °C Laboratory and Field Method (2550 B) 31.8 -
. . Not more
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0
than 30
) . 5 Day BOD Test (5210 B), Azide Modification Not more
Biochemical Oxygen Demand me/L 33
(4500-0 Q) than 20
. Liquid-Liquid Partition Gravimetric Method Not more
Fat, Oil and Grease* meg/L <4
(5520 B) than 20
) ) Multiple-Tube Fermentation Technique
Fecal Coliform Bacteria*** MPN/100 mL 2,300 -
(9221 B, 9221 E, 9221 F)

Note:  YStandard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
2 gy ANSENT IV NEN TSI R UaLAInAoN 1309 ﬂﬂﬂuﬂﬂi’lﬁiﬁﬂumUﬂnﬂ’]ﬁuU’\?.l‘lﬂWﬁ]’lﬂE]’]ﬂ’ﬁU']\iﬂiuLﬂVILLﬂv‘UN‘U‘Lﬂﬂ W.A. 2567
Uivmﬂ’luin‘uﬂﬁm']ul,unmmw 141 moue 233 9 Tufl 27 Fwau 2567 (@1A13UsEAN 1)
*i’]Em’lSVIﬂﬁaUUE]EuJUE]ﬂ‘UE]U’U"lElm‘i‘i‘Ui@Q ISO/IEC 17025 vawiasfjiRn1svaaay
= JaswinageulagviesUfulinmsuien gudinermansiunilng $1ia

Reviewed signatory Approved signatory

Reported results refer to submitted sample(s) only. 2/2
Do not copy partial of this analysis report without official approval.
MEC-FM-45 Rev.06 03-04-2566
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CALIBRATION LABORATORY CO.,LTD. &

Z.~~——~S> ACCREDITED
= =
«,4///_:_\\\\\3“ —— ST
""’n’; I \.\\\ CALIBRATION AND
c I_c i DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE . pHMETER &Q

MANUFACTURER . EUTECH INSTRUMENTS ~°

MODEL / TYPE . PH700 ®‘\

SERIAL NO. : 983068/93X2188%$§§X052911[MEC -LABO6]

CLID. NO. . 372200480 &g\)

JOB CONTROL NO.  : 2407180;@(‘4\,;s

CALIBRATION SERVICE : I%ﬁ‘w LAB lﬂi?ORY M oN-sITE
CUSTOMER = : MINE ENGINEERING C0§§5LT f.@b LTD.

S

DATE OF RECEIVED : 18 July @ o DATE OF ISSUED : 25 July 2024
N A
N

The report of calibration shall 9(>e reprodvgg}except in full without approval of the Calibration Laboratory Co., Ltd.

B3 cx\ & 02\
. N\
Calibrated B%\B o\g@ukgasem Seehanart

(\\ Qv Wenick Inchaisti

&“’

Calibration Engineet

@

Approved By : Mongkol Yotsoontorn

Authorized Signatory
25 July 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q24075312

F3-011-05/12-23

@clccalibration
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CALIBRATION LABORATORY CO.,LTD. & AI%AB

HOCEMRE s scociusion s

5;/”//—-__':"\\“\ ACCREDITED

AT 2N S SO/IEC 7025
’ff,_,‘,l " “\“\\‘ CALIBRATION AND

c I_c DIMENSIONAL MEASUREMENT
ACDM-2814
Accredited
ISO/IEC 17025

n\\‘\\\

1,4’!

REPORT OF CALIBRATION

FOR &Q
A
NOMENCLATURE :  pHMETER ~&
MANUFACTURER . EUTECH INSTI;UMJE\@FS
MODEL / TYPE . PHT00 &\;{Q’
SERIAL NO. : 983068/903%@814/9@52911[MEC-LAB06]
LOCATION SITE :  LAB TORY(f/’)
DATE OF CALIBRATION gg\\m‘y‘ 20(2\450”
o)n‘\\’m z m:b
ENVIRONMENT CONDITIONS : Q\oi\& /°~} ®
Temperature : 21°C to 22°C (\Q‘) Q{%tive Humidity : 50% to 53%
= %}(\\4\

PROCEDURE USED : 03\)%\ °Q3

N\
This instrument was calibrated unggﬁsrocedure { C-CPCH-01, CLC-CPTH-03 based on ASTM E 644-04
A\ °oNN
as calibration guidelines. ’I\'hggﬁbration wqgﬁfomled by direct measurement with Certified Reference Material (CRM)

and comparison with h@&alibst@th, Precision Thermometer and IPRT

which maintained @e Calibra@aboratory Co., Ltd.
4;",)
RN
RE;E%@CE STANDARD USED :
1. p¥ Standard Solution, NIMT TRM CODE TRM-8-2002, TRM CODE TRM-§-2003, TRM CODE TRM-S-2007.
2. pH Standard Solution, Control Company Catalog Number 06664260,11754256, Lot Number CC787362.
3. Micro Calibration Bath, Kambic Model OBM-LT S/N. 18015718.

4. IPRT, SDL Model T100-450-1D S/N. K0897A-1-19.

5. Precision Thermometer, Wika Model CTH 7000 S/N. 014471/18.

Certificate No. Q24075312

F3-011-05/12-23

@clccalibration


mine
Rectangle


CALIBRATION LABORATORY CO.LTD. &%

=
=
ANSI National Accreditation Board
e T T m—
2 —~0 ACCREDITED
NN —— T
{f’fv‘ul KT CALIBRATION AND
c I_ c ! DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).

Lot Number. 260124, 040822 , 120124, Due Date 04 March 2025.

2. The measurements are traceable to International System of Units (SI), through Control Company. &

Certificate No. 4281-14495731 , Due Date 27 September 2025. &$§

3. The measurements are traceable to International System of Units (SI), through Calibration L?.@atory Co., Ltd.

Certificate No. Q23136343 , Due Date 25 December 2024. \

4. The measurements are traceable to International System of Units (SI) , through Na@@;hnstitute of Metrology (Thailand).

. N
Certificate No. TT-0100-23, Due Date 23 August 2024, 45\)

5. The measurements are traceable to International System of Units (SI), t(b{@f hail @itute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 0961/655]02)\1&@Date 3(13;1(Qym 2024.
o

N
o N
UNCERTAINTY : N, ?’

The reported expanded uncertainty of measurement i@ed as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a norma iséPbution c onds to a coverage probability of approximately 95 %.

A\
[t has been evaluated according to the "Evaegfk)n of ﬂle(}&@&eﬁainty of Measurement in Calibration (EA-4/02 M:2022)"

o3

L @
Q) o N\
2

Certificate No. Q24075312

F3-011-05/12-23
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e
- ACC
2 /-/'/_:,\\\\\ REDITED
Dorly L CALIBRATION AND
c I_c L DIMENSIONAL MEASUREMENT
Accredited ACDM-2814

ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties

of pH meter.

CALIBRATION DATA @
1.pH METER RESULT @ 25 °C 6\’
Standard pH pH Meter pH Meter Uncelt@ty of
Correction
Buffer Solution Reading Reading %I-;@surement I Factor
(pHD) (pHD (mV) (pHD) ASEE:!
N
1.684 1.67 306 +0.014 645\) 0.013 2,20
>
4.003 4.00 173.0 +0.0})\3§5 B (7(0 013 2,15
7.003 7.02 4.7 HOs 1V oot 2,06
N\
10.015 9.98 -176.3 GS\f0.0ZSS eb 0.016 2,05
o N\

-3
Note. The Scope of Accredited ANAB Certificate No. ACDM-Z&?&I‘SiOl@&%ﬁS 4 of 67

\S\ °§ ’
2. TEMPERATURE RESULT [ THERMISTER] &
N
Immersion depth (mm) | Actual Temperatués\ (@c\%b) DUC‘@Z%ing (°C) Correction ( °C) | Uncertainty + (°c)

No* A
100 250&@ i \GSQ) 25.0 0.00 0.13
Note. Probe §J 4 mm (\Qb o N\
Materials : Metal Sheath. N o$b Q

The Scope of Accredited Ab@ Ce1t1®a&$ ACDM-2814 Version 012 Page 56 of 67

The reported unce1ta1ngqs\based on a@ndald uncertainty multiplied by coverage factor of &= 2,00.
o
3
20
&

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075312

F3-011-05/12-23 page 4 of 4
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CALIBRATION LABORATORY C0.LTD.

M ANSI National Accreditation Board
R CCREDITED
N S
o L W
{""’f.f” | n'\“\\‘ CALIBRATION AND
DIMENSIONAL MEASUREMENT

c I_c ACDM-2814

Accredited
ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR
SN

NOMENCLATURE : ELECTRONIC BALANCE @
; &
MANUFACTURER : SARTORIUS Q\
"\
MODEL / TYPE : AZ214
SERIAL NO. : 28092281[MEC€%§BOI]
CLID, NO. : 362101621 &g\)
JOB CONTROL NO. : 24071&@ 9 (OCb
CALIBRATION SERVICE : %LABQ@}ORY ] oN-sITE
CUSTOMER MINE ENGINEERING COBTS@TANT@ LTD.
DATE OF RECEIVED : 18 July 202\@ 05:}4\\ DATE OF ISSUED : 25 July 2024
o\ 2R
The report of calibration shall&@ reprod?ﬁ&&cept in full without approval of the Calibration Laboratory Co., Ltd.
°b> 05&5“’
Sl
Calibrated By tawadee Baengpech
05&::0) Calibration Engineer
o)
L AW
A
No
CALIERATION Lagematoar Lo.Lin
Approved By : Mongkol Yotsoontotn

Authorized Signatory
25 July 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI1)
Certificate No. Q24075309

F3-011-05/12-23 page 1 of 3
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CALIBRATION LABORATORY C0.LTD. & _A.%AB

2 Py
——
_ lé;f/r’:‘\-\\\}
.r”'“| ”‘“\ CALIBRATION AND

C I_c DIMENSIONAL MEASUREMENT
Accredited ACDM-2814
ISO/IEC 17025

o

REPORT OF CALIBRATION

FOR N

NOMENCLATURE : ELECTRONIC BALANCE (és
MANUFACTURER ; SARTORIUS @(\Q\
MODEL / TYPE : AZ214 \

>
SERIAL NO. : 28092281[%[%6&%B01]

LOCATION SITE : LABO Y (OQ)
DATE OF CALIBRATION : 20 fé\é{v\ 2024 (f;)
P
SRS
ENVIRONMENT CONDITIONS : 6% oQ,
°)°) s z Q«
Temperature : 23 °C to 24 °C @03\ Relat‘féHumidity :53 % to 56 %
7/
No
PROCEDURE USED : Q(\% (\@Q
N

This instrument was calibrated under proge &No. CLC- -01 based on EURAMET/¢cg-18/Version 4.0 (11/2015).

The calibration was performed by Con};%beon witgv}@g‘h Set which maintained by the Calibration Laboratory Co., Ltd.
’ N

REFERENCE STANDA%Q@SED : c}&&o
o
AN
1. Weight Set, Phoenix Cla{a@S/N. WBSSET-E2-01.
%
2. Weight, Sartorius C‘(@ 2 S/N. @129, 43529037, 44329167, 43529293.

TRACE Bgﬁ)l’g : >

1. The 1}%$ements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

I
2
Ceﬂi@e No. MM-0123-22, Due Date 22 August 2024.

2. The measurements are traceable to International System of Units (SI) , through Sartorius Lab Instruments GmbH & Co. KG.

Certificate No. M141607, M141608, M141609, M141611. Due Date 15 September 2025.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95%. It has

been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24075309

F3-011-05/12-23 page2 of 3
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ACCREDITED

— EEEE,——
el CALIBRATION AND
DIMENSIONAL MEASUREMENT

C Lc ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

CALIBRATION DATA
1. Error of indications
Nominal Test Value Conventional mass Display Value Error of Uncertainty
N @eragc factor i
(g) (g) (g) Balance (g) *(mg) &P
< O
Unload 0.0000 0.0000 0.0000 0.04(‘{\ 2,28
(BN
0.0010 0.0010 0.0010 0.0000 \@7\ 2,00
0.0100 0.0100 0.0100 0.0000 ¢>\n’) 0.07 2,00
e
0.1000 0.1000 0.1000 0‘00006‘&\ N 0.07 2,00
1.0000 1.0000 1.0000 0.00(&% , QO).O7 2,00
5.0000 5.0000 5.0000 g\@(&%& QQ)U 0.07 2,00
(& |74
10.0000 10.0000 10.0001 \?Qf’ ©.0001 ’:SQ 0.07 2,00
N
50.0000 50.0000 50.0000 m\g}e 0.0Q)QE({}\ 0.11 2,00
100.0000 100.0000 100.0(%@9 s @G}N 0.18 2,00
o
150.0000 150.0000 @@%000 0\3/ 0.0000 0.26 2,00
U\ Q v
2 ! -
200.0000 200.0001 O\QZOO.OOOO&B 0.0001 0.33 2,00
2. Repeatability of indications & G<° o
o) 4
Nominal Test Value ( 20 S Standard Deviation of Reading (g)
AN N
X!
200.00023 O o 0.00005
3. Effect of eccentric appliz;g@;n ofa Qaq)obn the indication
No° &0
N 0)\00
) A
& 3 1 4
\ [/]
o@ 2 5
o
Display Value (g) Maximum Difference of
Nominal Test Value ( g)
Position 1 | Position 2 | Position 3 | Position 4 | Position 5 Center Value (g)
50.0000 50.0000 50.0001 50.0001 50.0000 50.0000 0.0001

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Page 49 of 67

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q24075309
F3-011-05/12-23
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CERTIFICATE OF CALIBRATION

FOR
SN

NOMENCLATURE : OVEN N
e
MANUFACTURER :  MEMMERT <
N
MODEL / TYPE : UF110 D
SERIAL NO. : B418.1125[N@(}2AB05]
N
CLID. NO. . 3321024060

JOB CONTROL NO. : 240;@{%311 <O(ch

R N-LABOKA
CALIBRATION SERVICE :&oﬁQIN-LéSW TORY ON-SITE

N
- LTD.

CUSTOMER MINE ENGINEERING CO%ﬁ%ETAl»T

%S

DATE OF RECEIVED : 18 July 20?&6@\ OQD"?Q DATE OF ISSUED : 25 July 2024
o\ >
The report of calibration shall np\eé reprodﬁ(g?}\\&cept in full without approval of the Calibration Laboratory Co., Ltd.
S o ¢ :)o)

N €

. Nl oSb . »

Calibrated Bb@ o\) Wenick Inchaisri
o A

Calibration Engineer

4},&
L
QB

Approved By : Mongkol Yotsoontotn

Authorized Signatory
25 July 2024

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to the

International System of Units ( SI')

Certificate No. Q24075311

F3-011-05/12-23
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CALIBRATION LABORATORY CO.LTD. &% HISNB

ANSI National Accreditation Board
INCHC=IVINY AWl National Accreditation Board
= ACCREDITED
5'/,//_;:\\\* 2 EC 1702
3
’-{:,If“h‘\\\\‘ CALIBRATION AND
DIMENSIONAL MEASUREMENT

C '_c ACDM-2814

Accredited
ISO/IEC 17025

i

)

oy

REPORT OF CALIBRATION

FOR o

NOMENCLATURE . OVEN (60
MANUFACTURER . MEMMERT @(-\Q\
MODEL / TYPE . UF110 n.)\
Ve

SERIAL NO. : B418.11%5g®\ﬁ-LA305]
LOCATION SITE : LAB@ORY (O(b
DATE OF CALIBRATION : ;gﬁﬁly zozzrf/’)

RO

A\ o,

ENVIRONMENT CONDITIONS : °3\°)
Temperature : 27 °C to 28 °C ¢§§\ ogR/elative Humidity : 50% to 54 %
&
oL
PROCEDURE USED : 4\(5\6’ °§
This instrument was calibrated under E{O& ure N@-CPTH-W based on TLAS G-20 as calibration guidelines.
The calibration was performed bg;@g Hydra%}i\iogger which maintained by the Calibration Laboratory Co., Ltd.
PN
\&
REFERENCE ST%IQDARD ggs)) :
Hydra Data Log‘g,ag):)ks\hlke Model 2635A S/N. 5499551.
I
TRAEIJABILITY :

The mRasurements are traceable to International System of Units (SI), through Calibration Laboratory Co., Ltd.

Certificate No. Q23116630, Due Date 25 October 2024.

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2022)"

Certificate No. Q24075311

F3-011-05/12-23
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-, S s
Dl . CALIBRATION AND
c I_c ' DIMENSIONAL MEASUREMENT
Accredited ACEDVE2B15H

ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : RECEIVED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The table in the following gives the calibration results and associated measurement uncertainties of the
nmeasuring oven.
CALIBRATION DATA Q ~
1. OVEN PERFORMANCE ~H°
DucC Measured Uniformity | Measured Stability\(g\ Measured Overall
. o o o o o @ T o
Setting ( " C) Indicating ( “C) (C) (A C().) Variation ( "C)

85.0 85.0 0.63 , 5\;@ 1.47

104.0 104.0 0.78 @C‘S? o1 o 1.10

180.0 180.0 1.63 @f‘:\ 9\3) 2.30

o Q
og@’ S
S xr
03\0) z Qos
Q ’
o Q\«}
Q N
e r\\&”
S
N AL
> Q@
(\Qb o ('QO
“ o™
SN
No
S
S °
N
S A
©
No
Certificate No. Q24075311
F3-011-05/12-23 page3 of 4
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CALIBRATION LABORATORY CO.LTD.
2. TEMPERATURE DISTRIBUTION

Accredited
ISO/IEC 17025

vty
Al o
A=A

,

A

-

i }{ifs'iHéii]z'ﬁa]zc'c'Fébﬁé[i}z_’fﬁ;ﬂ
& S ACCREDITED
/;—\\\ o =
AR CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACDM-2814
CALIBRATION DATA
DUC Measured Temperature ( % )@Probe No.9 is Ref. Uncertainty Coverage
‘L&oc) factor &
Setting (° C) | Indicating (° C)[ 2 3 4 5 6 7 8 9 [ s
Y
85.0 85.0 84.49 | 85.15] 84.90 | 85.11 | 84.84 | 84.95 | 84.67 | 84.81 85.06(\6\50 0.57 2,00
N
104.0 104.0 103.32/104.25]103.90| 104.17[103.80] 103.96/103.57] 103.82 (1{45&} 0.46 2,00
1
L
180.0 180.0 178.91/181.05/180.19]180.81[179.78] 180.41|179.68 ;801); 180.48 0.57 2,00
Technical Note : W= 56 cm, D =40 cm, H=48 cm. ‘ O\
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 012 Pagi?of 67 Q)
D q‘,’)(o
o
N o\)‘}eb
“t)& > z ch
> 7
A 7 L
AP
NEL & s
A4 (\ 7
i d:\(){\ & #2 N 74
NP 2 @1\@ o #9
o #A T
é\of@l c;&&o T ? T/ /_\/
0) A s T
N | e
RN A g
Sl S;EM J e )
@ / 5 / N~
NN A W
~° -
N
)

This report is valid for the above stated instrument/s only.

Certificate No. Q24075311

### End of Certificate ###
F3-011-05/12-23

page 4 of 4
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ENTEECIH Calibration Certificate

Where
CALIBRATION 0157

3“‘ Begin

Certificate No. T/0 680070
Date of issue : 21-Mar-2025

Equipment Description : Incubator
Equipment Model 1 i250-DS
Equipment Serial No. : 0408-0315-0025
1.D. No. or Control No. P
Manufacturer . Entech Industrial Solution Co.,Ltd.
Customer Name :  MINE ENGINEERING CONSULTANT CO.,LTD. &&
Customer Address
Total pages of certificate . 2 pages \
Instrument Receiving Date : 21-Mar-2025 Ve OF)
Receiving No. : 0-250091 . ('QQJ
Environmental Conditions : Al of the measurement were carried out in the g area
Temperature :  (25+15) °C o% (OQ)
Humidity —: (55+30) %RH (g{\ q/
Voltage @ (220%22) VAC ,op° > o
Calibration Place : (Floor 4) 2/114,2/115 ]SP city R@y klong 1@% angsit-Nakhon nayok 34/1,Prachatpat,

Thanyaburi, Pathumthani 124 ailandzgﬁo\m

o

Calibration Procedure No. :  This instrument was %&gr}ted by cg@a’rison.of indication with the Standard Resistance
thermometer acc@g to caIibr@t@TLAS G20, work instruction no WI-CL-18-C

The calibration certificate expended unce/ta@ measurt @ /s stated as the standard uncertainty of measurement
multiplied by the coverage factor k, which /%?o ormal d/@m corresponds to a coverage probability of approximately 95%

The standard uncertainty of measure, @;_gbws been %’Q@vhed in accordance with M 3003
The expression uncertainty and conﬂléce in meggkvnenr.

L o

D o
This certificate is applied {}@50 itern und¥er ¥est environmental condition.

This calibration ce/z‘/'f@te may not&@reproduce'd other than in full except with the permission of the issuing laboratory.
Calibration ce/t/ﬁc@tﬁ wiithout S/yr%re and seal are not valid and The results relate only fo the items testedycalibrated.

&

This cality: 9% certificate documents are traceability to national standards, which realize the unit of measurement
accard/hq%@ International system of units (SI).

PO
Date of @bration : 21-Mar-2025

Calibration Engineer Technical Manager

FM-CL-33-C Rev.4 Page 1 of 2 issued Date 01/02/59

Entech Industrial Solution Co,Ltd.
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ENTEECIH

Where
Begin

The Reference Standard Instrument :-

Calibration Certificate

NSC-TISI-TIS 17025
CALIBRATION 0157

Certificate No. : T/0 680070

Instrument Model Serial No. Cert No. Due date
1) Data logger with RTD Probe Agilent 34972A MY41187730 PSL-T 0409-1/68 23-Feb-2026
MY60008352 PSL-T 0409-3/68 23-Feb-2026
Measured room conditions
Temperature : Minimum: 205 °C Maximum: 224 °C
Humidity : Minimum:  50.8 %RH  Maximum: 65.5 9%RH
Voltage : Minimum:  219.9 VAC Maximum: 223.1 VAC
Fresh Air Setting: off N &
Sensor Position : 9 5 4 5%
!
: Working Space of chamber :
1
1 N 3 (Inside Dimensions) Wx D x H : 490 mm&&mm x 1190 mm
: Sensor Installation Details :
1
! 9 - Sensor Number 1 to 8 installed %@\pﬁ mately 50 mm
]
H ! From each wall. I3 6
D ,!-6- ————————— st - Sensor Number 9 installei@roximateﬂ%feometric
'5" 7 of the chamber. ({% <,>(O
W ‘L

Results : The measurement results of the calibration were reported in the tabkzﬁhw
(*) Without adjustment ( ) A ustment
uuc* | uuck Temperature Reading oF Sta(@'d §‘ensofo§‘o N
Setting | Reading Sensor Positigp\
(°c) | (°C) 1 2 3 4 5 (% 7. 9
200 | 200 |20.11[20.15] 19.90 | 20.05 19;2'7\ [ 20.14 |, 19%6 | 19.76 | 20.00
PRaN %_
SESARN
UUC* UUC* | Temperature Temperp@)e‘o O\;raag\ Uncertainty Coverage
Setting | Reading| Uniformity Stg@h’.ty Vati n of Measurement Factor
(°c) | (c) (°0) L0 [\ 0 (£ °0) K
20.0 20.0 049 o\> 0.33 4}’9 0.90 0.56 2.02
RSN
D) XS
UUC* = Unit Under Calibation N
Remark :- &;I}émperature reading of Standard Sensors shown in the table were taken from the average of Standard reading

‘s at each position.
3 @ - Temperature Uniformity was calculated from the difference between the maximum and minimum of actual
& temperature reading from all reference sensors at the same time.
- Temperature Stability was calculated from the maximum stability of nine positions, and formula of Stability is
[ ( Maximum Temperature Value - Minimum Temperature Value ) /2 ]

- Overall Variation was calculated from the difference between the maximum and minimum measured temperature

throughout observation time.

End of Report

FM-CL-33-C Rev.4 Page 2 of 2 Issued Date 01/02/59

Entech Industrial Solution Co.Ltd.
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=% Thermology Co., Ltd. iszw: )\
- "{ /‘_“\ 4
’,,,/;\\\\\ THAILAND
mma
NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

Thousnology

Date of Issue Jun 28, 2024 Cert No. \2&()4/2415

Site Calibration Order Md, 24060337
ON

Customer Bureau Veritas AQ Lab (Thailand) Limited @

Place of Calibration Incubation Room ({% ;

Description Incubator GSQ)@Q QSQ)
Model IN110 6&9

Serial No. D415.0797 QAo

ID.No. CHM000181 QOQ\ o> 7
Date of Receipt Jun 24, 2024 & (\Q\
Date of Calibration Jun 24, 2024 &BS Q&?ﬁ
Environment 4\0(2\ OQ)"%
Temperature (Min)&&s @, @ (Max) 252 °C
Relative Humidity ( 441 0 ﬂ@ (Max) 585 %RH
S R

Calibration Method ob\\:éé 5 obcb&b&

WI-17 : The ref thermo! s placed into the chamber and measurement was performed based on AS-2853.
T ea‘%berature scale in use at this laboratory is the International Temperature Scale of 1990.
9

N

& 1) Data Acquisition with Sensor Model 34972A S/N. MY49010059, Certificate No. QR24-0874, Calibrated by
Quality Reborn Co., Lid., ONAC Calibration No. 0292. Due Date Apr 24, 2025.

This certificate is traceable to S| unit.

Page 1 of 3

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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H“!' Thermology Co., Ltd.

d”"ul u\“\\

NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE
S

Date of Issue Jun 28, 2024 Cert No. @24/241 5
Site Calibration Order M. °© 24060337
N

Results (without adjustment) (b®

Owm ’t\dao
N ?QSQD

2L 1). Dimension (W x L x H) is 56 x 40 x 48 cm.
& 2). Stability - greatest one half of difference between max peak and min peak of each reference probe
measured temperature obtained during the calibration interval.
3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 3
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THAILAND
MRS
NSC-TISI-TIS17025
CALIBRATION 0109
W
Date of Issue Jun 28, 2024 Cert No. @24/2415
Site Calibration Order beb 24060337
&
Results (without adjustment) @
L
(X
Cal Point | UUC uuc Reference Stabgi%\ Uniformity | Uncertainty
R Setting Reading Thermometer $ (b
(°C) (°c) (°c) (°c) ,@c AQ\(@B) +°C)
( J
Position 1 | 35138 (a:?’ |
o\
Position 2 35.&@) Q§
Position 3 G@75 05,\
Position 4 qg’o) 35187 I \\oa
35.0 35.0 35.0 Posmo@ N 3547 0.067 0.253 0.30
Posm%h 6 u(é%
, Rosition 7 &sg(}a?a
(% \
¢\($\ Position &gb 34.965
S&Q: P»Zi;gg‘} 34.970
0 N\
The stability and unifor évgs taken mt ount in the measurement uncertainty stated.
N
The above results are v@éxclusw callbratlon samples as mentioned in the report.

The reported exp

unce

based on a standard uncertainty multiplied by a coverage factor k=2,

providing a Ieg;@f conﬁdeanf approximately 95%. The uncertainty evaluation has been carried out in

accordanc
o
AP

Q’PROVED SIGNATORY :

ONAC requirements.

[ 1 MR DAMRONG MULSING
-1 MR.JATURAPAT THONGSOOKCHOTE

Page 3 of 3

HOTE


mine
Rectangle

mine
Rectangle


Degree Celsius
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CALIBRATION CERTIFICATE

’,
N

77
T

o
r,/‘“,

.

N\

Date of Issue Jun 28, 2024 Cert No. \60%(;1/2413
Site Calibration Ordegm 24060337
N
Customer Bureau Veritas AQ Lab (Thailand) Limited @
111 Thailand Science Park @Q:b

Moo 9 Paholyothin Rd., Klong 1, Klong Luang, Pathug;t?gﬁmﬁ 20 Thailand
e : = S e
Place of Calibration Incubation Room O\ <,)
g
Description Water Bath GSQ) Q)
09 N
Model SC100 Gb

Serial No. 0152187501160414 ,,3\0) AN

ID.No. CHMO00205 N
Date of Receipt Jun 24, 2024 (\&b (\Q\O\>
Date of Calibration Jun 24, 2024 &BS Q&b
Environment ¢\°Q\ 00)09
Temperature (Min)SN 8 °c?@l\@ (Max) 252 °C
Relative Humidity (p\‘i& 4410 OB (Max) 585 %RH

O

Line Voltage  ~ °§‘ in) 223%9’0) VAC  (Max) 2296 VAC

D DS
Calibration Meth&@ Qo»b
o)
WI-18 : Tl ference thermometer was placed into the chamber and measurement was performed based on AS-2853.
Q)
20
S&ard
1) Data Acquisition with Sensor Model 34972A S/N. MY49007789, Certificate No. QR24-0186, Calibrated by
Quality Reborn Co., Ltd., ONAC Calibration No. 0292. Due Date Jan 23, 2025.

emperature scale in use at this laboratory is the International Temperature Scale of 1990.

This certificate is traceable to Sl unit.

Page 1 of 3

This certificate is issued in accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the
unit of measurement realised at corresponding national standard laboratory.This certificate may not be reproduced other than in full except with

the prior written approval of laboratory.
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NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE

SO\
Date of Issue Jun 28, 2024 Cert No. @24/2418

Site Calibration Order Mo\ 24060337

Results (without adjustment) @

N\ L i
Ve
Ol
%
RO
4 oM L2 L
N2 7 .
= 20w &
S o
N\ Position of reference thermometers were placed

Note S
Q

1.m%)ignsion(WxLxH)isst]xMxZOcm. :

&b tability - greatest one haif of difference between max peak and min peak of each reference probe
W%@d temperature obtained during the calibration interval.
No 3). Uniformity - the maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady state conditions. The

reference sensor should preferably be located at the geometric center of the chamber.

Page 2 of 3
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% Thermology Co., Ltd.
Thewnlogy

NSC-TISI-TIS17025
CALIBRATION 0109

CALIBRATION CERTIFICATE
SN

N
Date of Issue Jun 28, 2024 : Cert No. @24/2418
Site Calibration Order Mo\ 24060337
S
Results (without adjustment) (b\
o
>
Cal Paint uuc uuc Reference Stabui% Uniformity | Uncertainty
Setting Reading Thermometer ¢\° %
cc) o) (°c) c) ROC ,&5@%) +°c)
Position 1 | 44.490 (¥ |
o\

b

Position 2 44 (\QSQ
445 445 445 Position 3 6@91 8@0 0.043 0.13
Position 4 o\qg’auﬁgg Q:QQ“
Positi}oqgﬁ\ 44.503 7
~® (\Q\“o)

The stability and uniformity was taken inttv;&%nt in ﬁbasurement uncertainty stated.

The above results are valid exclusiv%@ talibratio ples as mentioned in the report.

The reported expanded uncertain{& ased o @ndard uncertainty multiplied by a coverage factor k=2,

providing a level of conﬁdenc(e@approximatﬂp 5%. The uncertainty evaluation has been carried out in
accordance with ONAC\r%C{ifbments. ) )y

e
No
@0\5

APPROVED SKENATORY :

o%@ [ 1 MR.PRAJUCKPETCH THONGSOOKCHOTE
N 6\0 [ 1 MR.DAMRONG MULSING

%@ L1

\o MR. JATURAPAT THONGSOOKCHOTE

Page 3 of 3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

NSC-TISITIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-0256-007
Issue Date : 29 February 2024 Work Order No. : 24/0256
NP

Customer Name : Bureau Veritas AQ Lab (Thailand) Limited

Date of Received  : 28 February 2024 > o)
Date of Calibration : 28 February 2024 2P
&9
“
Instrument Details : Description : Water Bath . o@% ((gb

Manufacturer : Julabo 4},(\

Model : CORIO C o\),rb« QSQ,

Serial No. : 10289054 °$b 05)\
ID No. ¢ CHMOOO‘.’&?« Ve Qq
Resolution < 101

Location ; (t\gé’(a\%tory (\Q\o\}/

N S
Calibration Method : This '|n5tru§J as calib;\?ﬁ by insert standard thermometer into the liquid

bath accasdy® to gﬁLi ion procedure CWI-T-11 in-house methods based on
ASTM #215-80 (R@roved 2006)
QY
QS
Environmental Conditj : &Bo)
OSO empera¥e @ Area Monitoring between 15°C to 40°C
D7 Hurgli . Area Monitoring between 30%RH to 859%RH
8
(,g)o) Line Voltage : Area Monitoring 220 VAC + 10%
2

Tra}efw?ﬂty of Measurement :
. This certificate of calibration documents the traceability to national standard,
which realize the unit of measurement according to the International system of
Units (SI) and The temperature scale in use at this laboratory is The International
Temperature scale of 1990.

Calibrated by : Mr. Isara Sawanbancha Approved by :

Calibration Engineer

Asst. Laboratory Manager

This certificate may not be reproduced other than in full except with the prior written approval of Crystal Calibration Sales and Service co., Ltd.

Crystal Calibration Sales and Service Co., Ltd. PAGE 1/3
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[\, ?11 CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. & “‘""'""/
SI gy
i PN
J SI-TIS 17025
S CAIJBRATlON 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-0256-007

Issue Date : 29 February 2024 Work Order No. : 24/0256
Details of calibrati N\
1. Reference Standards Instrument @
Instrument Model Serial No. / ID No. Certificate No. @(\ Due Date
Data Acquisition unit - 34972A MY57006241 23-1150- OQ\‘ 02 September 2024
Sensor type RTD Channel 106 to 110 23; 110-902 02 September 2024
QP
2. Certificate traceble : This certificate traceable to The Internationgt@tem of Unit refer to

Crystal Calibration Sales and Service Cg% > NAC Ca(@on No. 0260

P

3. Condition of item 1 Used
4. Calibration site : On-site oQ:(b °QD
5. Result of Calibration : Without Adjustment QQ (\Qb
6. Evaluate Condition : Time Constant o) @ Hadr Qg@ Minute At Cal. point 445 °C

Type of Con‘crol({\o&\ PID Centrol

Circulate pqu\glue leﬁ%}culate

Testin l&@ bath use@a is Water
7. Calibration note ﬁ{o@sults rep c% thls certificate refer to the condition of instrument on

of procesprf@)t e standy state of Liquid Bath
8. Sensors Installation Diagram &;\eb %& (\\o
}C\“} oggb
ob\o R xv; \
a/® P :
& %o) 1
. -
omee 1 x
g 0 . e
e A
w2 To;)i View Feramt Cross View e
Position Diagrams

PAGE 2/3
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CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD.

.
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) NSC-TISKTIS 17025
— CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-0256-007

Issue Date . 29 February 2024 Work Order No. : 24/0256
R t of Temperature Distribution an an hec \ (Q
Table 1 : Reporting of Temperature 4\\G;§
~r
Average Measured Temperature (°C) @ Sensor No. Q\ I "
Calibration . O\ Uncertainty
B (Sensor No.5 is REF) \@
point (°C) o
#1 #2 #3 #4 , H#5 £ (°0)
44.5 44.46 44.46 44.45 44.45 (:QJ 44.48 0.13
[3 &boo
rgﬁ\ W
RO
N ooi\qb
Table 2 : Reporting of Characterization Result Q\o):);b * @ \Qo,
Indicator Indicator Reading (°C) X Qi\‘\ Stability % Uniformity Overall variation
No
Set point (°C) MAX MIN Averag@ @EB (0 &)
AN N\
44.5 445 44.5 I ed's &Sy o1 0.05 0.07
A S
QR a S
N Q«
R\
o> D
S S
0\5\@ 0 055
Note: QRN
Calibrate items it condition an%is report customer request and accepted in certificate

The referersg sor is preferably located of the center of bath

The eq%sﬂ temperature data readout by software "Benchlink Datalogger 3"

The @ed uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) "

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

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible to
determine the temperature pattern or homogeneity within the bath under steady state conditions.

Qverall Variation - The difference of the maximum and minimum measured temperatures througout observation tim

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

—END-- PAGE 3/3
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l‘%;"l CRYSTAL CALIBRATION SALES AND SERVICE CO., LTD. \‘\\\\“\"\:_",;'/-‘,b
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NSC-TISI-TIS 17025
CALIBRATION 0260

CERTIFICATE OF CALIBRATION

Certificate No. : 24-0256-007
Issue Date : 29 February 2024 Work Order No. : 24/0256
Result of Temperature Distribution and Performance Check ;@
Table 1 : Reporting of Temperature 4\\0
~*
Average Measured Temperature (°C) @ Sensor No. Q\ I "
Calibration . O\ Uncertainty
i (Sensor No.5 is REF) 0
point (°C) o -
#1 #2 #3 #4 L, H#5 £ (°C)
44.5 44.46 44.46 44.45 44.45 (& 44.48 gas
3 ¢§\>
rgﬁ\ W
RO
N ooi\qb
Table 2 : Reporting of Characterization Result Q\o):);b > q \Qo,
Indicator Indicator Reading (°C) "{\‘ Stability - Uniformity Overall variation
A3
Set point (°C) MAX MIN Average @& (°C) CE)
445 145 445 s & dot 0.05 0.07
4\()2\ ° N
R 5 S
a\ Q@
O o
28 R
SSIES

Note: QIS

Calibrate items it gﬁé@condition an&his report customer request and accepted in certificate

The refererng sor is preferably located of the center of bath

The ea%sﬂ temperature data readout by software "Benchlink Datalogger 3"

The q&zd uncertainty include " Stability " and exclude" Loading effect (20% of Temp Uniformity) "

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.
Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible to

determine the temperature pattern or homogeneity within the bath under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout cbservation ti

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 providing

a level of confidence of approximately 95%.

—END-

PAGE 3/3
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BETAGRO
Instrument Name: Incubator
Manufacturer: Hettich
—_ #2 #4
Model: Hett Cube 400R
Serial No.: 0000166-03
eria o re) P %3 fe)
ID No.: B-IN-19 . " gﬁ?ef"—'smh center
— S— | A
Calibration Date. 2-Sep-24 - x o6 :% #8_
Calibration by: AMARC |
B850 . w7 D
Certificate No.: 24-111504 o € }‘L
. -_— — a
anfildau: 361°C o <4, \
B Y a SN
InouTiERN +1°C (35.0-37.0°C) o @
B - Figure: Example of sensnr(\tﬁ,
installation Positiong @
HANg1 sz @\
UUC Setting uuc Calibration | Uncertainty Position Actual temp. | Error [E=Ta-Ts <Q: E+U E-U UM MPE [ExU] <
N
Reading | point [TS] U] [Ta] (°C) 6&;() £1.0°C
o) o) ¢c) () D | o Pass / Fall
° \g)
1 36.00 "(:%b .00 ’1/ .33 -0.33 Pass
(=N o
2 36.1?;@:, 0.13%\303 0.46 0.20 Pass
3 3 008 0.41 -0.25 P
6 QV{\ dass
4 IR 0.41 0.25 Pass
35.80 35.80 36.00 0.33 5 G(‘ 36.19 7 S 0.19 0.52 -0.14 Pass
\‘o 36 oi) 0.10 0.43 0.23 P
(\\E\ (\g‘\ ; 3 : ass
v) 1 | 4 -0.21 P
} A&}g 0.12 0.45 0.2 ass
5\3\ 8 \>§\ 35.99 -0.01 0.32 -0.34 Pass
\I\
Q({Q’ X @ 36.07 0.07 0.40 -0.26 Pass
G . = \\;1‘
mansaeLLiiey f Incubator asnaldenuls '.qnmu.?@ a\
&b 0)
N
RO G :
Error Co@éﬂw ‘%ﬁ@u UUC Setting - [TS] gaanslfuiiauiuly
t@r x(-1) °b
ON Q"
3 o) 5 . U .
(FC) w‘%‘j} (°C) (°C) (°C) (°C)
Min 0.0 35.0 34.8
. G\i@ -0.20
Max ?& 0.19 0.2 37.0 36.6

ﬁqanﬁﬁﬁwaqmm@’\lﬁ’cubator firausulsagludos 34.8-36.6 °C

Dat9250[:]-2{]2!, .......... Datez?@(ﬂ\igaﬂ' Date

FS-BSCSP-LAB-008/ Rev.01 / ufitladu\d 16 Jan 2023
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AMARC

Customer

Location of Calibration

ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

CERTIFICATE OF CALIBRATION

Betagro Science Center Co., Ltd.

Betagro Science Center Co., Ltd.

(Incubate)
Equipment Temperature controlled enclosures (Incubator)
Manufacturer HETTICH Model
Serial No. 0000166-03 ID No.

N N >
it:\_\:'// =
Yooy
ANt
/'"n!n\\‘ LS O
NSC-TISI-TIS17025
CALIBRATION 0152
Page 10f 3
Certificate No. : 24111504

Sample Code : 24-44664-025

&L

Qe 400 R

o$'| -19

Date of Calibratioh (\ 02 September 2024

Date of Receipt 02 September 2024 4},
Condition of Calibration o%% bcb
1. Environment 1.1 Ambient temperature Maxim(glg\ 26.3 <,) Minimum 243 °@
1.2 Relative humidity : Maeighint 5 9)’% ; Minimum 5.0 %
1.3 Line voltage supplied :ng}ximum @.4 VAC ; Minimum 2257 VAC
. : IS o
2. Calibration method '

TLAS-G-20: Guidelines for calibration and checks of tempe@e contrgﬂgd/enclosures.
&
o “

Instrument ID No. A

3. Reference standard instrument

Certificate No. Due Date

24-040190 03 April 2025

6\
Data Acquisition With Sensor LB-DA-TEED-148 to 5&}%5, RTD-227)
(RTD-Pt100) ({Q" 20

N @
4. This certificate is traceable to the ip ational%&@n of unit (SI Unit).
The measurement is traceable tooga}ﬂwedicalggﬂ).&gricultural Laboratory and Research Center Public Company Limited.

5. This result of calibration woaS&nd agcgcgé as shown on date and place of calibration only.
6. Condition of calibratioq{ém : N&mal
o @

&bo)
S
&

Calibrated by Mr. Sarut Sa-nguansin Approved by

Scientist

Issue date 06 September 2024

The uncertainties are for a confidence probability of approximately 95%.
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme which has assessed the measurement capability of the
laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding national standards laboratory. This certificate may not be
reproduced other than in full except with the prior written approval of the Asia Medical and Agricultural Laboratory and Research Center Public Company Limited (AMARC).

Rev.01 ective Date.
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ASIA MEDICAL AND
AGRICULTURAL LABORATORY
AND RESEARCH CENTER

NSC-TISI-TIS1702

CALIBRATION 0152

REPORT OF CALIBRATION Page 2of 3
Certificate No. : 24111504

Sample Code : 24-44664-025

Resolution n 09 Y%
1. Reporting of Temperature N \
A
N .
Calibration uuc* uucr Measured temperature at each positions (°C) (\P@‘hcertalnty Coverage
point (°C) |setting (°C)|reading (°C)] #1 #2 #3 #4 #5 #6 #7 #8 #(g\@\ + (°C) factor k
36 35.8 35.8 36.00| 36.13 | 36.08 | 36.08| 36.19 | 36.10 | 36.12 | 35.99 L 0.38 2.00
7
2. Characterization results ({03
LSS
: . - " o . : T
Calibration point (°C) Stability + (°C) Unlfon:'qu} C) , Cb Overall variation (°C)
36 0.23 M8 0.63
£ 0

- UUC* = Unit Under Calibration N
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ASIA MEDICAL A
AGRICULTURAL L ORATORY
AND RESEARCH CENTER

NSC-TISI-TIS17025

CALIBRATION 0152

REPORT OF CALIBRATION Page 3 of 3
Certificate No. : 24-1M504

Sample Code 24-44664-025

Notes 1/
. . . #2 # 4
1. Sensor installation locations N &
1.1 All sensors at any corners or walls should be positioned
5cm (a x b x ¢) from the wall. ﬁ O 1 NS
Ref "——Guamttric center
1.2 The reference sensor is preferably located of the geometric center \(bq‘ Q
I
of the chamber. (1) - #6 % #8,
. ; P H & T
2. Interior dimensions approx of chamber : £§Q; :
W2 _ _#T
W= 50 cm;D= 60 cm:H= 90 om 6»,;() \,L,’CI D
0 -
3. Airvalve or fresh air level : Off D§ (D ,6
XY L A a
4. Fanlevel : N/A &-b =g (‘V- — =

5. The quoted uncertainty includes" Stability of chamber and loading effzcébct\“ QgQ: Figure: Example of sensor
in chamber at 20% of uniformity ", °> °Q>(\ installation Positions

6. Uniformity - the maximum difference of measured temperatur%%‘bny se@nd the measured temperature at the reference
location which are observed at the same time. Q\

7. Stability - one-half of the greatest maximum cllfff-zrenc:‘rsg\o easurec@ peratures at any one sensor.

8. Overall variation - the difference of the maximu @qd\the mlnlmé@ measured temperatures throughout observation time.

9. UUC*reading - the average reading of |nd|@° evice t$ ms the integral part of the enclosure.

10. Calibration results without adjustment. (\ @

SRS

The result expanded uncertainty of measurement U Ma%ﬁ\ed as the stag@uncertamty of measurement multiplied by the coverage factor k, which for a normal distribution corresponds
to a coverage probability of approximately QS%Wndard Un:g'% of measurement has been determined in accordance with UKAS M3

°S° - End of Report -
,\\@ Qoob

%o)
6@@5
&S
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BETAGRO
Instrument Name:  Water bath
Manufacturer: Julabo
Model: ED
Serial No.: 10133832
; j 2 2
ID No.: B-WB-05 3 Aref)
‘ 7 ' 3 -
Calibration Date.  3-Sep-24 D il Bu T Sl ; *——7
Calibration by: ARN.
Certificate No.: 24TM1300 Feont
Temp Aecept.: 445 +0.2°C (44.3-44.7 °C) \
N (\
pan1slszdiv @
UUC | Calibration | Uncertainty | Position | Actual temp. | Error [E=Ta-Ts] | E=U E{{{\‘ st MPE [ExU] <£0.2°C
UUC Setting O\
Reading point [TS] U] \fob
(C) (°C) (°c) (°C) (°C) (*C) &{m.) = o) Pass / Fail
1 44.497 -0.003 ({b?%ﬁ -0.15 Pass
A&gb
2 44 .486 -0.014 14 -0.16 P
0.0 ‘VQ( 0 A Q\ ass
4510 45.10 44.50 0.15 3 44.493 m? (‘{%‘O 016 Pass
N2 —
4 44.473 °Q° 9.027 \003 0.12 -0.18 Pass
o\ ‘.{
| 5 44.4;.’\\, -D.O%?\}) 0.12 -0.18 Pass
HANSABLLTIEL LATaa Water bath anunsnldensls nnsumds 30)0) * 709“0 o
.\v o\ d =
Error Correction Fns uuc (s%bng - 18] o taamsldaufiseniuls
Error x (-1) faNsy &% &g\
ic C C °C Q °C
(°c) (°C) ('c) d\v ( )\o> (°C)
Min -0.03 0.0 44.%\({‘)’ 2.0 44.9
2\ \o@s 0
Max 0.00 0.0 d@ AR 453
H04N"9¥NTUTIDUAEDS Water bath Fenuiild 24 (44.9 é%%)

7’

6\6.§
1§@
No

B

N
@ob

xS
Qoob

24 OCT 2024

FS-BSCSP-LAB-009/ Rev.01/ Suilladuld 16 Jan 2023
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NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration  cert.No: 2¢tm1300

Page: 10of 3
SN
QD
Equipment : Water Bath (\‘%
X
Manufacturer : Julabo ®(\
)
Model : ED o
(()f\
Serial No. : 10133832 &
ID No. : B-WB-05 (ﬁ)
o&b >

Submitted by : Betagr nce Ce ., Ltd.

Location :

O Test 168 104)
o S

Received Order : ‘\SQ\ @ptember 2024
Calibration Date ({Qo » @D September 2024

Ambient Tempegature : Q> (26 + 10 ) °C
u@% o ( )

o’

Relative H ty - Q (50+30) %

Q,

Callgg‘.@?ﬁ)y Tawatchai Pama

Qoob

J obt”bﬂzpproved by :

L A

@ () Ponpan Paipim
& () Suwit Imjai

(v ) Kunchit Promprat

Issue Date : 18 September 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Water Bath Cert. No.: 24TM1300
Condition As-Received : Used Item Page: 20of 3
Reference : 2409-00020C-1
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90. &‘Q
Condition of this result of calibration 4\‘}0
1. Reference standard instrument:- &

Instrument Serial No. Cert. No. Traceable Duegag
1) Data Acquisition MY49023932  24LM119 J
2. This certificate is valid only to the item calibrated on date and place of callbra\tu%.%7
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Jap %

Result of Calibration :- (™) Without Adjustment (OQ)
Function of UUC* : Temperature Source (f/’)
Heat transfer medium used : Water (t\ oQo
A\OQJ o\
Environmental o\ %‘\?o‘lfage Supply
(°C) (%BTPY MA\ ( Volt )
Beginning of Calibration 23 ope - 220
Finished of Calibration 23 N 63 o) 221
O\ o\
b NCRIaN Ref. Std.
Ci\éb 3@" ' ID No.:
f\}o NSE 70RC207
: ?Q\V WO 2 70RC208
S(ref.) Al & 70RC209
b 3, R0 AN 4 i
ey ; gﬁ“& 4 70RC352
5(ref. 70RC353
\\0@\ S (ref.)




Equipment : Water Bath Cert. No.: 24TM1300

Condition As-Received : Used Item Page: 30of 3
Reference : 2409-00020C-1
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) :
. ) i — Uncertainty
point Setting Reading Position <~
(°c) (°c) (8 1 2 3 4 5(k60) | (+°C)
445 451 451 44.497 44,486 44,493 44,473 4{.@73 0.15
N
e N
Calibration |, icormity | Stability | Sverage \D
point Factor q,)
(°Cc) () |(+°C) k A
44.5 0.048 0.022 2 . 4\)‘\
“

Average® : The average of 30 values in each position. Cb
Uniformity : The maximum difference of measured temperatures at a °§hsors aﬁg& measured temperature
at the reference location which are observed at the same time or a 2‘;;jose an_obgervation time as possible
to determine the temperature pattern or homogeneity within the ber und eady-state conditions.
Stability : One-half of the greatest maximum difference of ured tempetrature at any one probe.

UUC* : Unit Under Calibration o ) Ve

X
Note : The reported uncertainty of measurement wa@nded stabjlci’%and excluded uniformity.

o
The reported uncertainty of measurement wag:\ﬁased on@\?andard uncertainty multiplied by a
coverage factor k, providing a level of confide f approxirﬁétely 95 %.
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deudl dsuany EFRIGEREY
1 Arsenic Digestion, Inductively Coupled Plasma Method™
2 Barium Digestion, Inductively Coupled Plaééé ethod™
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modiﬁca’b@ol\/lethodm
q Cadmium Digestion, Inductively Coupl€d‘Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrim&etr’r% ethod™
6 Copper Digestion, Inductive(LzQ'éoupLed Plasma Method™
7l Cyanide Distillation, (;;?etric Method®™
8 Formaldehyde Distillation, (s met@)@thodm
S Free Chlorine Iodomemgj\/letho Bﬂ/
10 Hexavalent Chromium Col dh;\o\\gtric Mg@dm
11 Lead g{?‘é tion,)nef()}tively Coupled Plasma Method™
12 Manganese %igestionﬂ%uo&tivety Coupled Plasma Method™
13 Nickel (\4§° Dig A Iﬁductively Coupled Plasma Method™
14 Oil & Grease %‘SQ i’fg}ld—Liquid, Partition-Gravimetric Method™
15 pH PEENGS °bElectrometric Method™
16 Phenols S(\‘Q) &@l\@ 1) Distillation, Chloroform Extraction Method™
&g\eb °)°G§§° 2) Distillation, Direct Photometric Method™!
17 Seleniy 056,“) Digestion, Inductively Coupled Plasma Method"™
o

18 S ‘;’S\B lodometric Method"™
i) ég’jé\mperatur@b Laboratory and Field Methods™

) e’@;gb Total Dissolved Solids Dried at 180 °C™!

< Total Suspended Solids Dried at 103-105 °C™

i 22 Trivalent Chromium D'igestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method; Calculation Method™

23 Zinc Digestion, Inductively Coupled Plasma Method™

AR, .
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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 Plas@{%e’chodm
6 Chromium Digestion, Inductively Coupled &@tﬁ?‘na Method"™
Vi Chromium (II) Digestion, Inductively Cou@(\Plasma Method;
Colorimetric Method:; ;a(@lationm
8 Chromium (VI) Colorimetric M‘etlzo%
9 Cyanide Distillation, Colo@%}é’cric Me@odm
10 Lead Digestion, Irg{&c ively géo(ﬁed Plasma Method"™
11 Manganese Digesti& ductiv oupled Plasma Method™
i Nickel Digeslion, Indu&tj(y\ely Coupled Plasma Method®™
13 Phenols ( {{Qi)ﬁisgllati@%ﬁloroform Extraction Method"!
(\Q’ 2) Distidgtion, Direct Photometric Method™
14 | pH %SQ Eletgrometric Method™
il% Selenium S.\S\ o\s’ﬁgestion, Inductively Coupled Plasma Method™
16 Silver ng(\ i@l\ Digestion, Inductively Coupled Plasma Method™
ILTf Vanadi\um&;\ o):Gg\ Digestion, Inductively Coupled Plasma Method™
18 Zinisofc,\ 5 056’ Digestion, Inductively Coupled Plasma Method™
—\

' @ "
AsUf g&@%ﬁ}ﬁlﬂ%’u

O

<\
% 749U 19 578115

] é’i@:ﬁw drsuaiy BATn
PO
&1 Antimony 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™"
2 Arsenic 1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method™*”

2) Digestion, Inductively Coupled P thod®”!
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Barium

Beryllium

Cadmium

Chromium

Chromium (Il

Lead

Molybdenum

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Induct‘ivw Coupled
Plasma Method™*! \\G.s\
2) Digestion, Inductively Coupl(e\Q\(P\ia}sma Method®"!
1) Waste Extraction, Digesti@lnductively Coupled
Plasma Method!%*" %Q:b
2) Digestion, ln;ﬁ)’@(b Coupled Plasma Method™"
1) Waste Extragtiogs Digestidr, Inductively Coupled
Plasma Megg)\d“’m ‘L@
2) Digestion, ‘I)Izwdugg@.gfy Coupled Plasma Method®™"
1)°3§7§ste E a(gt%n, Digestion, Inductively Coupled
g%%sma Method; Waste Extraction, Colorimetric

Me%b@; Calculation Method!™*"#!

igestion, Inductively Coupled Plasma Method;
)Nkaline Digestion, Colorimetric Method; Calculation
Method®478!
Alkaline Digestion, Colorimetric Method™®®!
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method®"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method*"
2) Digestion, Inductively Coupled Plasma Method®™"
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!*”

2) Digestion, Inductively Coupled Plasma Method®"

13 Nickel...
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1g) Nickel 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"
2) Digestion, Inductively Coupled Plasma Method[5'7]_

14 pH Electrometric Method®?

15 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"! ‘6%&
2) Digestion, Inductively CoupledfFﬁggma Method®"

16 Silver 1) Waste Extraction, Dlgesn@%duc’uvely Coupled
Plasma Method™*? 5 M

. 2) Digestion, Indugtug[y Coupled Plasma Method®"
74 Thallium

1) Waste Extra 5%@‘;1 D|ges@5 Inductively Coupled
Plasma MegHou™ "

2) Digesti Tnducggg?y Coupled Plasma Method™"
1) \é@%e Extr%‘;@bn Digestion, Inductively Coupted
‘Fﬁ\dsma Meﬁ%dm”

£ 2) Dlg@n Inductively Coupled Plasma Method®"
Q\%‘SQ 1gi\Waste Extraction, Digestion, Inductively Coupled

N o\ﬁasma Method™*7
~

2) Digestion, Inductively Coupled Plasma Method®"!

18 Vanadium

19 Zinc

Ay 91U2U 15 iﬂa@‘
NS

o w o oj_ ada ¢
a1aun C\@o\) a'}sg{‘go‘ﬁw 259LATITN
SAW bl ! . 5 (5,71
i) Antimony Digestion, Inductively Coupled Plasma Method™
\ Q@ Arsenic Digestion, Inductively Coupled Plasma Method™"
2
\Z@ 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 Chromium (II1)...
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7 Chromium (IlT) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method®5"

8 Chromium (VI) | Alkaline Digestion, Colorimetric Method®®

9 Lead Digestion, Inductively Coupled Plasma Method®™"

10 Manganese Digestion, Inductively Coupled Plasma(M@thod[s'n

11 Nickel Digestion, Inductively Coupled Plaa%fa% Method®"

12 Selenium Digestion, Inductively Coupled»@?ma MethodP"

13 | Silver Digestion, Inductively Co @Plasma Method®™"

14 Vanadium Digestion, Inductively(gbupled Plasma Method®™”

15 Zinc Digestion, lnduct@%oupled Plasma Method™”

<
st RS
L9Nd1991984 o N

1. ATENINYAAIVINTTU. UTEN1ANTY G%qﬁam@@o‘w.ﬂ. 2548, (304 ﬂﬂiﬁﬁ%ﬂéﬂﬂﬁgﬁﬁ@
Fapilallfuda srefaanyunwn, 25 uns‘ﬁg&S@. Lg'g?i" 123 mouiiiay 114.

2 ammﬁmﬂsmﬁ"unmé’a@ﬂssm@. Affodiaezviinde. furindedl 4. ngamme:
SaulinsRun, 2547. 4\0(1\6’ «}Q

3. APHA, AWWA, WE;\ anda&&@)ethods for the Examination of Water and Wastewater.
24™ ed. Washington D%@{A P@@b&&

4. United \S«:é‘és Envigmﬁ)ental Protection Agency. Test Methods for Evaluation Solid
Waste Physic hemié{%‘b\ethods. SW-846, 1997.

5.¢L§g)‘-}t\ed State&nv]ronmental Protection Agency. Test Methods for Evaluation Solid
Wa sical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils.
%}og@as Method 30508, 1996.

6. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2018.

8. United States...
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8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

10. United States Environmental Protection Agency. Test Methods for E\@\Jation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9 04.
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Form NSC/TISI 2
Tufusesasdl  22-LB0O164
(Certificate No.) =TT
oS
TuSusesssuuau
(Certificate of Accreditation)
91AE81U1INNAMNTUNTEINVUYLANTHINTFTIUURIVIR W.0. e
(By Virtue of National Standardization Act B.E. 2551 (2008))
= o of =) s € i &
Lmnﬁm'a'mum'mmm‘sg'mwamm%qma’mnii&l (/S:.,%
(Secretary-General, Thai Industrial Standards Institute) N
Y] s u (\@
sanludusesativilly Q)

) (Issues this jertlﬁcate to) | > ('})
wowfuRmsmaaouuie luw 1Buliiless rouda g\)ﬁ%‘% Jfin
(Testing laboratory, Mine Engineering Consultant Co‘,Lté‘)b Q)
& [
AeogLa &g{% <r>(0
(Address) (b (1/
(=N

R
%&\_e ificate of z\ﬁbetence}

o
muu@j%\’mmmﬁm oaolbd - bdoe
{Stiﬁawd No. TIS %@561 (2018) (IS0/IEC 17025: 2017))
¥ o H:’ ' e Qb o (}\; ¥ a va x a e =
vawuany U LAy Ees vesUfiiinimadeuuazosjiRnmsaeuidioy

;@Qal requir?g'%?%or the competence of testing and calibration laboratories)
>°

o =
WYNITIVUIMN  AFDU oo
O)O)Q QD (Accreditation No. Testing 0623)
2 e )
Iq{%@amaaﬂm‘mLtawawwﬁlﬁlususm wandlalu QR CODE uag www.tisi.go.th

(Details of the scheme and scope of the certificate are shown in QR CODE and www.tisi.go.th)

@ .
No 20N 1 JUN b WOUAIAL WA, beod
(Issue date : 2 May B.E. 2565 (2022))

seavidmsdrinnunasundaiusigaaivnssy
iR suny

wyBmsdihanasgusaniusigaa o s
\\\\‘\\\\__///H

NIENTHYNEMNTTU dNIUINATHIUNER T UNERAINNTSY 1
(Ministry of Industry Thailand, Thai Industrial Standards Institute)
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

FoviosufiiAnis Ui land BuAileds reutaunusi $1im
(Laboratory Name) (Mine Engineering Consultant Co., Ltd.)
ﬂll']EJLa‘Uﬂ'ﬁ%jUﬁ'eNﬁ nadau 0623
(Accreditation No.) (Testing 0623)
atul 03 ponlisauaTuN 21 FmAu w.A. 2566 DYTUN 17 waun1Au w.eA. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesljuinig M ans Ousnaaun  Odasm Ohedowii | Elwaneanui
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) \6% (Multisite)
%‘)
d1U1N1INeEU J1YN1INAEDU Q\%‘Vlﬂﬁ@‘U
(Field of Testing) (Parameter) f\(\ (Test Method)
: ‘\v
AVNAINADY > D
(Environment field) (QQD
145 - Heavy Metals ‘gfo - Standard Methods for the
.U
(Water) e Cadmium (Cd) @% E%bination of Water and
0.01 mg/L to 5 mg/. %(\ astewater, APHA, AWWA,
N
e Chromium (Cr) GSQD * QS\P WEF, 23 edition, 2017,
0.01 mg/L t g/L cQ(,\ part 3120 B, and pa
IR NN
e Copper (Q&\ og
0.104p9/L to 5 ggg/’L
(e Q
. Irgit(xFe) N
01 mg/tidd 5 mg/L
4\(){\%) 01 me/i§ o
{@' Leag 9@}
(\eb ° Q@mg/L to 5 mg/L
. °$}> zg)@nganese (Mn)
\CC\ ,05 0.10 mg/L to 5 mg/L
& Jdod :
Q\@ Q)ob e Nickel (Ni)
ogg’& 0.01 mg/L to 5 mg/L
6\‘%’% e Zinc (Zn)
o@ 0.10 mg/L to 5 mg/L
o

NIENTNENAMNITUAUNNULNTFIUREN S TTgRaINTTY
(Ministry of Industry, Thai Industrial Standards Institute)

Wi 1/6
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(Scope of Accreditation for Testing)

TuSusawaan 22-LB0164
(Certification No. 22-LB0164)

DONLVAILAIUN 21 FINAU W.A. 2566

atiufl 03 fefuil 17 nouniau w.e. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
GREKMIANPY 24T J1YN1INAEDU i'ﬁmaau
(Field of Testing) (Parameter) (Test M}e\-t@od)
SN
AVNAINADY Ao
(Enviﬂfonment field) Q\(\
1.1 (sg) - Total Suspended Solids - St@d Methods for the
(Water) (Count.) 5.0 mg/L to 2 000 mg/L R Bxpmination of Water and
A>#wastewater, APHA, AWWA,
3
afo WEF, 23 edition, 2017,
@% %%32540 D
N
- Total Dissolved Solids (afb N ‘]-/ tandard Methods for the
10 mg/L to 2 OOO@@‘;}’L (\eg\b Examination of Water and
O)GS% Q@ Wastewater, APHA, AWWA,
Q\o&\“’ ) ” WEF, 23 edition, 2017,
(\A}O Q\o\} part 2540 C
- Tota&%bhds 4;\ - Standard Methods for the
@O mg/L°& 00 mg/L Examination of Water and
N Wastewater, APHA, AWWA,
3 C\\ I
) o N\ WEF, 23" edition, 2017,
A | o™
N °> 45& part 2540 B
0\5\@ ) ~Sbrotal Hardness - Standard Methods for the
&Q\@ Qib 1 mg/L to 2 000 mg/L Examination of Water and
N ob%& (Expressed as CaCOs) Wastewater, APHA, AWWA,
LA\ WEF, 23 edition, 2017,
o@ part 2340 C
o

NIENTNENAMNITUAUNNULNTFIUREN S TTgRaINTTY

(Ministry of Industry, Thai Industrial Standards

Institute)

Wi 2/6
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5’1863LgEJﬂﬁ’]‘lﬂLLﬁ::"U'é]‘U‘lhﬂiU%lUiaﬁﬁaﬂﬂﬁﬁaﬂ'ﬁ
(Scope of Accreditation for Testing)

TuSusesianii 22-LB0164 THAILAND
(Certification No. 22-LB0164)
atunl 03 ponlifauaTuN 21 FAN w.A. 2566 DYTUN 17 wauniAu w.A. 2571
(Issue No.) (Valid from) (21 August B.E.2566 (2023)) (Until) (17 May B.E.2571 (2028))
anuniesuuinig M ans Ouwenaoun  Otaesna Owndeun Owaneaniun
(Laboratory status) (Permanent) (Site) (Temporary) (Mobile) (Multisite)
d1U7N1INEU IYNIINPNFIU Fvegau
(Field of Testing) (Parameter) (Test Me\thod)
. . S\
ANVIFININADY @
(Environment field) (\&b
2 13;’11,?18 - Heavy Metals - Standa&%‘!\/\ethods for the
(Wastewater) e Cadmium (Cd) \jisa\@nation of Water and
0.01 mg/L to 10 mg/L (é\}’ astewater, APHA, AWWA,
e Chromium (Cr) 6%@ WEF, 23" edition, 2017,
0.01 me/L to 10 me/L o{;bq.} p@)bmzo B, and part 3030 F
e Copper (Cu) 6,(\ (f?
o N
0.10 mg/L to 10,pRe7L° QS\b
N
o lead(Pb) 4o% N
B e
0.01 Mgy 10 mMeAY
7/
. Mang@r‘gg\e (Mn) A
N
QN mg/L t mg/L
@kkel (Ni)EQ
(QQ: 0.01 to 10 me/L
QSS o gi@n)
I\
“ o)(‘%.lo mg/L to 10 mg/L
}C\“} ogb&
SO Ded
(\@ Q;ob - Chemical Oxygen Demand (COD) | - Standard Methods for the
¢§)o> 40 meg/L to 4 000 me/L Examination of Water and
6\“%@ Wastewater, APHA, AWWA,
Q) WEF, 23 edition, 2017,
N
part 5220

N3ENTNONAMNTTUATNUNINTFIUHER S TIRaIMNTIY
(Ministry of Industry, Thai Industrial Standards Institute)
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(Field of Testing) (Parameter) (Test M@od)
. j S AN
ANVIFININADY @
(Envigfonment field) (\&b
2. Unde (9) - Total Suspended Solids - Stand=® Methods for the
(Wastewater) (Count.) 5.0 mg/L to 10 000 mg/L \jisa\@nation of Water and
(g\}, astewater, APHA, AWWA,
64\06 WEF, 23" edition, 2017,
O 540 D
: , N 3
- Total Dissolved SoUds(gz, (}/ tandard Methods for the
N
10 mg/L to 10 OO%&@g/If‘ QS\P Examination of Water and
S o3 | Wastewater, APHA, AWWA,
°$)°) R AON WEF, 23 edition, 2017,
& ’ part 2540 C
H Y o (\&b (2\09
3. 47 wasuLgy - pH ‘l{\ &b(\ - Standard Methods for the
(Water and Wastewater) A to 10.(()\>Q Examination of Water and
A x> Wastewater, APHA, AWWA,
N ALY )
S & WEF, 23" edition, 2017,
N N
. ogb O)O)Q part 4500-H
NG
SO Ded
IO
) Sgb N
LA
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(Field of Testing) (Parameter) (Test Me{hod)
= % > (\\

ANVIEINADY @
(Environment field) &b
3. U1 waziudy (sie) - Biochemical Oxygen Demand - Standa%‘!\/\ethods for the

(Water and Wastewater) (Count.)

(BOD)
2 mg/L to 10 0000 mg/L

0.10 me/L to 100 (\QSQ
5
oigfb“ @\}QO?
Q\ >
- Sulfat@\(\S &b(\(g\

astewater, APHA, AWWA,
WEF, 23" edition, 2017,
p(ébszm B and part 4500-O C

(}/ tandard Methods for the
b

\jif?\q::mahon of Water and
?
Qi

Examination of Water and
Wastewater, APHA, AWWA,
WEF, 23" edition, 2017,
part 3500-Cr B

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA,

r > @
(\ebS o (\\9\ WEF, 23 edition, 2017,
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e Copper (Cu) o@)ﬂ} @ision 5: 201

Y

10 mg/kg sample t(}gg\ f/()
100 me/kg samg@@o P
2O
e Nickel (Ni) 6&’9 olp
10 mg/ kg&%)?’mpofe to@Q“
100 @& samg,t&’
° Zin({@n) (\Q\

&’!%m /k o le to
Q\ 8 p
S
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dneuil asuanY Wahase
1 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
2 Arsenic Digestion, Inductively Coupled Plasma/Mass
Spectrometric Method NP\
3 Barium Digestion, Inductively Coupled Pl@%@aﬂ\/\ass
Spectrometric Method (\Q\(\
a o-BHC Liquid-Liquid Extraction, G@Chromatographic/
Mass Spectrometric ﬂ%d
5 B-BHC Liquid-Liquid Ext,raé%n, Gas Chromatographic/
Mass Spectro @Igc MethQg
6 O-BHC Liquid-LiquitNextracti as Chromatographic/
Mass rometsMethod
¥ ¥-BHC Li Lg@i%iquid gigt?*action, Gas Chromatographic/
Q@ass"‘Spe@@wtric Method
8 Cadmium Ao ‘Digest(i}g,’Inductively‘Coupled Plasma/Mass
(&N .
SQ Spe&metrlc Method
9 Chlordane Q\“b . Qyuid-Liquid Extraction, Gas Chromatographic/
&3\ RS Mass Spectrometric Method
10 Chromium (\QSS (\\0@1\ Digestion, Inductively Coupled Plasma/Mass
. ogb 0)5'5 Spectrometric Method
11 Color@ ob% ADMI Weighted-Ordinate Spectrophotometric
Q(o)ob z)bob Method
12 &;’Qopper > Digestion, Inductively Coupled Plasma/Mass
. e\q)e.s5 Spectrometric Method
%@ o,p'-DDT Liquid-Liquid Extraction, Gas Chromatographic/
pe Mass Spectrometric Method
14 4,4’-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
15 4,4'-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
16 4,4'-DDT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
17 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method -

18 Endosulfan |I...
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18 Endosulfan | Liguid-Liquid Extraction, Gas Chromatographic/
' Mass Spectrometric Method
19 Endosulfan |l Ligquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methocj_ ,
20 Endosulfan sulfate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
21 Endrin Liquid-Liquid Extraction, Gas Chromatsgraphlc/
Mass Spectrometric Method %\60%
22 Heptachlor Liquid-Liquid Extraction, Gas C&(bmatographlc/
Mass Spectrometric Meth qb
23 Heptachlor epoxide | Liquid-Liguid Extractgn“@as Chromatographic/
Mass Spectrometr hod
24 Lead Digestion, Induﬁ? y Co Led Plasma/Mass
' Spectromet hod<~ (O
25 Manganese Dlgestg&f@gductwgkg(]?’oupted Plasma/Mass
Spec etric
26 Mercury g&mon tively Coupled Plasma/Mass
\(S‘ pectromtrac Method
27 Mirex (\&b L:qu@quud Extraction, Gas Chromatographic/
4;3{\\ 5 Spectrometrlc Method
28 Methoxychlor :&Q\ °%|qu|d -Liquid Extraction, Gas Chromatographic/
Ci\ i@(‘b Mass Spectrometric Method
29 | Nickel . %(\Qb 0)3.3(\ Digestion, Inductively Coupled Plasma/Mass
\ZQ\O\} 05&3 Spectrometric Method
30 pl—kb"\3 ‘;)S\B Electrometric Method
31 §§§5}enium QP Digestion, Inductively Coupled Plasma/Mass

Total Dissolved Solids

Spectrometric Method
Dried at 180 °C

33 Total Kjeldahl Nitrogen Macro-Kjeldahl Method

34 Total Suspended Solids Dried from 103 to 105 °C

35 Zinc Digestion, Inductively Coupled Plasma/Mass
1BN&1581484

APHA, AWWA, WEF. Standa

Spectrometric Method ‘

rd Methods for the Examination of Water and’

Wastewater. 24" ed. Washington, DC: APHA, 2023.

ngunesPIUIENMsInTsivaaaudafisuas nedeuiawfjiims neiduussiouiuusfivlsenu nsulsugnamnisy ns. o bemo bl 78 baom-¢


mine
Rectangle


o L4

fdnuinsgrunesdfinnng R
NITNIIEANBITUGY A

Y a wA &g\ ff;)
maﬂgumg@m o

&
= W a a °> (\ K-
U3 HN Yls ne3na mﬂw"ﬁu (t&é’ﬁﬂﬂ"lm) A1NA

7

Yo zg 3| @ s aa d. 1 Y]
Iasumsay ﬂugﬂy& wgiamsniiumsiusesanumng
N é} ,
AMWUINTFIU ISQ@E,% 179@017 uazdomuuanaziou lumssuseannuaIIgD
ﬁ’m1Jﬁﬂ’ag}aﬁ%ﬂﬁauﬁ%miuwmﬁzazmﬁﬁmqwmﬁﬂﬂm@igmﬁ'mﬂﬁﬁﬁms

‘%% Ay A o v o
. %o @]"IiJ'i'lEJﬂTﬂ!ﬂz'J‘ﬁ‘ﬂﬂﬁﬂUﬂﬂ'lﬁuﬂﬁluLf’]ﬂﬁ’li!lu‘ll‘lfl']ﬂslu AU

&

ﬂ15ﬂﬂﬁ’§)ﬂ®1ﬁ1§!!ﬁ$!ﬂ%ﬂ\1ﬁ9!B‘W‘ﬂ?j

gennemsaninnasgiufiesl funnis

W3 e Yui 24 figuneu 2565

v
2R v A

NIUN 23 ﬁqmuu 2569 113119!’61‘!17]5!‘1‘181—8 1018/46



mine
Rectangle

mine
Rectangle


HonlfiAms 138 yls nedvia tefa udu lszmealng) 18 1§5umsTuses

4 A ¢ o v o
ﬂ'.l'lllﬁ'nnitﬂuﬂ'ﬁﬂﬂﬁﬂlﬁn‘Wl‘i!mmﬂiﬂﬁuﬂuﬂ“ﬂ ﬂ'ﬂi’lﬂﬂ'ﬁﬂfﬂﬂu

o, o = o ¢ s 7 any
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I omwms* 1. Total Plate Count / - FDA BAM Online, 2001 (Chapter 3)
Aecrobic Plate Count - AOAC (2019) 966,23
(CFU)
2. Coliform Bacteria FDA BAM Online, 2020 é@ter 4)
(MPN, CFU, Detected (\"’§°
or not detected) ‘ (\f'\
A4
3. Escherichia coli FDA BgM((BthIe, 2020 (Chapter 4)
(MPN, CFU, Detected °Q’

or not detected)

: &53\
%
&g\c:%DX‘ BA}WH!M’ 2020 (Chapter 4)
(MPN) Gg\tga\o‘ \oQ,
5. Staphylococ wreus o:gf)(.ﬁ BAM Online, 2016 {Chapter12)
(MPN, gg\@maecte&ﬁo\mom (2019) 987.09
or @tected) °> g -AOAC (2019) 975.55

{

N Qg\“'
&Q?‘brio cholfabﬁés FDA BAM Onlirte, 2004 (Chapter 9)

4\§@ (Dete:t??%& not
N d}s@e )
c&%brio parahaemolyticus | FDA BAM Online, 2004 (Chapter 9)

S oly
[s {MPN, Detected or not

Q\O ?’)sb detected)

4. Fecal Coliforms

4;,) O)Q P 8. Vibrio spp. FDA BAM Online, 2004 (Chapter 9)
SRS t
\ 6\.6}‘3 (Detected or no
Q) detected)
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1 8IS * 9. Yeasts and Molds FDA BAM Online 2001, (Chapter]8)
(CFU)
10. Listeria monocytogenes | FDA BAM Online, 2022 (Chapter 10)
(Detected or not p
&
detected) o~
. O
11. Listeria spp. FDA BAM 0@%022 (Chapter 10)
{Detected or not (b
>
detected) . é\"\
] | %\532' 2004/Amd.1:2020
12. Bacillus cereus (CFU) gﬁ@v> : !‘2)% md.1:
13. Bacillus cereus (,g\\ﬁDA B iline, 2020 (Chapter 14)
[-N
(MPN, CFU) O,\{.)Q, QSQ)
14. Salmonella @ BAM Online, 2022 (Chapter 5)
dy > 2
(Detectocib‘i') not °§
7/
de‘;\ m°>
oS o
(’lbi almauelléﬁspp. ISO 6579-1:2017/Amd.1:2020
O‘Q\)g\ (Detg@ or not
g\ % ted)
AN
(_\Qb 5 (\; ] .
A (3§. Shigelia Compendium of Methods for the
N NN
\Zéé ,s (Detected or not Microbiological Examination of Foods,
)
(\\@‘\5 QDOS‘B detected) (APHA), 5" Edition 2015, Chapter 37
bégb 17. Clostridium perfiingens | FDA BAM Online, 2001 (Chapter 16)
9) .4
6\;‘}‘\ (CFU, Detected or not
>
fc&Q detected)
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1 2IMT * 18.Enterococci/ Compendium of Methods for the
Enteracoccus spp. Microbiological Examination of Foods,
(CFU) (APHA), 5 ™ Edition 2015, Chapter 10
19. Lactic acid bacteria | ISO 15214 : 1998 &Q
No
(CFU) &
20. Campylobacter spp./ FDA BAM Onl(ié@SBOI (Chapter 7)
Campylobacter jejuni / K
>N
Campylobacter coli °Q=
6o
{Detected or not é} Q)
d ©
detected) ‘/’g\é .f\<q
21.Enterobacteriaceae '\, | ISO &2&‘2;20]7
NN =
a o . o0 Q\V
2 | -emIMzURZHAANM | 22. Aerobicate Count%:AOAC (2019) 2015.13
(A uh e uahdu uguda) (Cg\{g\ S
&‘ o & & 4 (}.U Q\O
-HaeIasNanAum 23 Boliform 6,(\ AOAC (2019)991.14
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3 | -dlednd 24. Salmonelia spp. AOAC (2019) 2014.01
(@n H1unssuds) (Detected or not
- fi’ﬁ detected)
(2@ AT Q) ‘@
a
9’ & . . . \OV
4 | -owmsniensulszniu 25. Escherichia coli AOAC (2019) 991.14}.\%
FHUNTTNTT uAdu (CFU) f'\Q\
(-] @
[{C{CTE)] q)
4 4 e
- 1FI5B9RY o
) Z AN
5 |- WInslaUasHARAMY | 26. Escherichia coli ;)fg:@ (2019).998.08
(i uks uify (CFU) r\‘\’% Q)(O
[ -1 &b (l/
WUBLYN) Q‘?’\"‘
- fledniuneninsat 096% ‘\Qb
5 vof 650‘ QQQ’
(GENARTG T o&g)o) %o N
L~ @ 4
LBIT) (\Q° S
6 | omwnTlumsuzITy -(Iﬁ;tubation tegg\(g - FDA BAM Online, 2001 (Chapter 21A)
ﬁﬁﬂﬁﬁmmmm’iﬂﬁzﬂ:{gf}’(Normalo@normal) - Compendium of Methods for the
Commercial sterile ({Q’ 27 F16330ur mesophile Microbiological Examination of Foods,
o o ‘55 @ th
mmswummni:@m C;&"Q?acteria (APHA), 5 ™ Edition 2015, Chapter 61
(pH > 4.6) }G"§ ‘s&;‘ ) (Detected or not detected)
ob\° JoD | 28. Flat sour thermophile
Q> N
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4}30)
o) \\b (Detected or not
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6 mmﬂumwsmsq 29. Mesophile anaerobe -FDA BAM Online, 2001 (Chapter 21A)
Alaainsmemsnseiles (Detected or not - Compendium of Methods for the
Commercial sterile detected) Microbiological Examination of Foods,
pmsifinnudlunsam 30. Thermophile anaerobe (APHA), 5 " Edition 202€R\hapter 61
(pH > 4.6) (Detected or not (\"’§°
detected) r\Q\
31 M hil b @
. Mesophile aerobe (b
o
(Detected or not °Q’
6o
detected) é} Q)
32. Thermophile aerobe &g\‘\ <,)(O
(Detected or not OQ‘:&\Q CQ)(L
detected) . @ Q\\;\

7. mms‘lunwuzmi‘g - Incubation,ofgst > @go\«FDA BAM Online, 2001 (Chapter 214)
naetins mwomns (Norg;g}r Abnorgz:;)/ ~ Compendium of Methods for the
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1 Aldrin Liquid-Liquid Extraction, Gas Chromiatog{aphic Method®?

2 Arsenic Digestion, Inductively Coupled Ptaﬁh(l} Method'?

3 Barium Digestion, Inductively Couple(%{@‘asma Method?

4 QL-BHC Liquid-Liquid Extraction, G@(Z\hromatographic Method™

5 B—BHC Liquid-Liquid Extrac%,q@as Chromatographic Method®?

6 | &BHC Liquid-Liquid Ex%g%n, Gas Chromatographic Method?

7 Y-BHC Liquid-Liqui ction, Chromatographic Method?

8 Biochemical Oxygen Demand 1) 5-Da (%[?2’( '?i/‘lodiﬂcation Method?

2) &}? BE)D ;L'\éé, Membrane Electrode Method?
9 Cadmium o\‘itgk%tiorb It@l}c‘civety Coupled Plasma Method
10 Chemical Oxygen Demand \OQ\ 1) Closed Reflux, Colorimetric Method
(\\(\&b 2)(\ ed Reflux, Titrimetric Method@

11 Chlordane Q\&;l \Qﬁﬁ]uid—uquid Extraction, Gas Chromatographic Method?

12 Chromium ({3\’ > @@‘s Digestion, Inductively Coupled Plasma Method®

13 Color (\QSS o (\\9\ ADMI Weighted-Ordinate Spectrophotometric

\@\ ogb Q{,)Q Method?

14 Co%@° R osb Digestion, Inductively Coupled Plasma Method™

15 | fyenide Qoob Distillation, Colorimetric Method®

16665& bc(l)),p'-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
> %‘ 4,4'-DDD Liquid-Liquid Extraction, Gas Chromatographic Method™
\§18 4,4’-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™

19 4,4-DDT Liquid-Liquid Extraction, Gas Chromatographic Method?

20 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic Method™

21 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method?

22 Endosulfan I Liquid-Liquid Extraction, Gas Chromatographic Method®?

23 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic Method®

24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method

25 Formaldehyde

Distillation, Colorimetric Method™ l

26 Free Chlorine...
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26 Free Chlorine 1) lodometric Method™?
2) DPD Colorimetric Method™

27 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method'?

28 Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method?

29 Hexavalent Chromium Colorimetric Method™

30 Lead Digestion, Inductively Coupled Pl%f% Method®

31 | Manganese Digestion, Inductively CoupLed»ég'éma Method®?

52 Mercury Digestion, Cold-Vapor Atoggb Absorption

Spectrometric Metgod%

33 Methoxychlor Liquid-Liquid Exgrz%ig)o%, Gas Chromatographic Method?

34 | Mirex Liquid-Liquid Eag‘fgction, Ggs Chromatographic Method

25 Nickel Digestion uctive <()oupled Plasma Method™

36 | Oil & Grease Liquighlstydiid, Pagion-Gravimetric Method@

37 | pH %@érometri@l\ethodm

38 Phenols o\?eﬂis’guati@({f\)ﬁect Photometric Method?

39 Sulfide (\4§°Q\ lod ;ric Method?

a0 Temperature %SQ ,\&(Boratory and Field Methods??

41 Total Dissolved S‘Nﬁ? Q"S‘\Dried at 180 °c@

a2 Total Kjelda%@og%n(\i@@ Macro-Kjeldahl Method™

43 Total Ifh é@%orous 0)0)65 Digestion, Colorimetric Method?

44 | Tota \id‘spenoc)je 6iids " | Dried from 103 to 105 °C®

45 O)T(@lent Clhb&ium Digestion, Inductively Coupled Plasma Method;

9 Sb& Colorimetric Method; Calculation'?

. %@ Selenium Digestion, Inductively Coupled Plasma Method"
Ezg?? Zinc Digestion, Inductively Coupled P“L
L0NAN591989

1. anmdmnssudsandeuwinismalne. ditelinseminde. fuiaded 4. nganme:
\SOULAINTITRUN, 2547.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023,
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	บทที่  1
	บทที่ 1
	บทนำ
	1.1 ความเป็นมาของโครงการ
	1.2 วัตถุประสงค์
	1.3 รายละเอียดของโครงการ
	1.3.1 รายละเอียดโครงการ
	1.3.2 สถานที่ตั้งโครงการ
	1.3.3 ลักษณะพื้นที่โครงการ
	1.3.4 เส้นทางคมนาคมเข้าสู่พื้นที่โครงการ

	1.4 ระบบสาธารณูปโภคภายในโครงการ
	1.4.1 ระบบถนนและการจราจร
	1.4.2 ระบบประปาและน้ำใช้

	- อาคาร A : ถังเก็บน้ำใต้ดินมีความจุ 45 ลูกบาศก์เมตร จำนวน 1 ถัง และถังเก็บน้ำชั้นดาดฟ้า ขนาดความจุ 40 ลูกบาศก์เมตร จำนวน 1 ถัง รวมปริมาณน้ำสำรองของอาคาร A เท่ากับ 85 ลูกบาศก์เมตร
	- อาคาร B : ถังเก็บน้ำใต้ดินมีความจุ 100 ลูกบาศก์เมตร จำนวน 1 ถัง และถังเก็บน้ำ ชั้นดาดฟ้า ขนาดความจุ 35 ลูกบาศก์เมตร จำนวน 2 ถัง รวมปริมาณน้ำสำรองของอาคาร B เท่ากับ 170 ลูกบาศก์เมตร
	- อาคาร C : ถังเก็บน้ำใต้ดินมีความจุ 150 ลูกบาศก์เมตร จำนวน 1 ถัง และถังเก็บน้ำชั้นดาดฟ้า ขนาดความจุ 25 ลูกบาศก์เมตร จำนวน 2 ถัง รวมปริมาณน้ำสำรองของอาคาร C เท่ากับ 200 ลูกบาศก์เมตร
	- อาคาร A มีจำนวนหน่วยพักอาศัย 64 หน่วย มีผู้พักอาศัย 320 คน มีความต้องการใช้น้ำทั้งสิ้น 80 ลูกบาศก์เมตร/วัน (คิดอัตราการใช้น้ำ 250 ลิตร/คน/วัน และจำนวนผู้พักอาศัย  5 คน/หน่วย)
	- อาคาร B มีจำนวนหน่วยพักอาศัย 64 หน่วย มีผู้พักอาศัย 400 คน มีความต้องการใช้น้ำ  100 ลูกบาศก์เมตร/วัน (คิดอัตราการใช้น้ำ 250 ลิตร/คน/วัน และจำนวนผู้พักอาศัย 5 คน/หน่วย)
	- อาคาร C มีจำนวนหน่วยพักอาศัย 88 หน่วย มีผู้พักอาศัย 440 คน มีความต้องการใช้น้ำ  110 ลูกบาศก์เมตร/วัน (คิดอัตราการใช้น้ำ 250 ลิตร/คน/วัน และจำนวนผู้พักอาศัย 5 คน/หน่วย)
	1.4.3 ระบบบำบัดน้ำเสียและสิ่งปฏิกูล

	- อาคาร A มีความต้องการน้ำใช้ 80 ลูกบาศก์เมตร/วัน จะมีน้ำเสียประมาณ 64 ลูกบาศก์เมตร/วัน
	- อาคาร B มีความต้องการน้ำใช้ 100 ลูกบาศก์เมตร/วัน จะมีน้ำเสียประมาณ 80 ลูกบาศก์เมตร/วัน
	- อาคาร C มีความต้องการน้ำใช้ 110 ลูกบาศก์เมตร/วัน จะมีน้ำเสียประมาณ 88 ลูกบาศก์เมตร/วัน
	1.4.4 ระบบระบายน้ำ

	- พื้นที่บริเวณที่ 1 (อาคาร A) : ปริมาณน้ำฝนที่ต้องเก็บกักขณะที่ฝนตก มีค่าเท่ากับ  94 ลูกบาศก์เมตร ซึ่งทางโครงการได้เตรียมบ่อหน่วงน้ำที่มีปริมาตรเก็บกักน้ำ (Effective Volume) เท่ากับ 98 ลูกบาศก์เมตร ความลึก 2.4 เมตร ระยะเผื่อ (Freeboard) 0.6 เมตร ซึ่ง...
	- พื้นที่บริเวณที่ 2 (อาคาร B และอาคาร C) : ปริมาณน้ำฝนที่ต้องเก็บกักขณะที่ฝนตก  มีค่าเท่ากับ 296 ลูกบาศก์เมตร ซึ่งทางโครงการได้เตรียมบ่อหน่วงน้ำที่มีปริมาตรเก็บกักน้ำ (Effective Volume) เท่ากับ 315 ลูกบาศก์เมตร ความลึก 2.4 เมตร ระยะเผื่อ (Freeboard) ...
	1.4.5 การจัดการขยะมูลฝอย

	- ปริมาณขยะมูลฝอยของโครงการบริเวณที่ 1 ที่เกิดจากผู้พักอาศัยในอาคาร A ประมาณวันละ 1.72 ลูกบาศก์เมตร หรือ 381 กิโลกรัม (ประชาชน 320 คน)
	- ปริมาณขยะมูลฝอยของโครงการบริเวณที่ 2 ที่เกิดจากผู้พักอาศัยในอาคาร B และอาคาร C ประมาณวันละ 4.50 ลูกบาศก์เมตร หรือ 1,000 กิโลกรัม (ประชากร 480 คน)
	1.4.6 ระบบไฟฟ้า
	1.4.7 การป้องกันอัคคีภัย

	- ระบบน้ำดับเพลิง โครงการได้จัดเตรียมน้ำสำหรับดับเพลิงไว้ในทุกอาคารของโครงการ  อาคารละ 2 แห่ง คือ น้ำจากถังสำรองน้ำใต้ดิน และถังสำรองน้ำบนอาคาร รวมทั้งภายในอาคารได้ติดตั้งตู้เก็บสายฉีดน้ำดับเพลิง (Fire Hose Cabinet : FHC) ไว้ทุกชั้นของอาคาร โดยอาคาร A...
	- ระบบถังดับเพลิงเคมี โครงการได้จัดให้มีถังเคมีดับเพลิงชนิดมือถือ ขนาด 15 ปอนด์  (6.8 กิโลกรัม) ไว้ในตู้เก็บสายฉีดน้ำดับเพลิง ตู้ละ 1 ถัง
	- ระบบสัญญาณเตือนภัย โครงการได้ติดตั้งระบบสัญญาณเตือนภัย (Fire Alarm) ไว้ภายใน ทุกหลังและทุกชั้นของอาคาร ประกอบด้วย แผงควบคุมรวม ซึ่งติดตั้งไว้ที่ชั้นล่างของอาคาร และชุดกดแจ้งเหตุ
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