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19.00-20.00 u. 58.6 80.3 65.9 82.2 58.6 82.2
20.00-21.00 u. 574 82.2 63.3 80.9 58.0 80.7
21.00-22.00 u. 61.3 84.8 56.4 81.4 59.3 87.8
22.00-23.00 u. 60.0 84.7 56.7 87.7 63.4 80.6
23.00-00.00 u. 56.4 83.7 57.8 85.6 59.1 87.5
00.00-01.00 u. 50.0 82.8 50.5 84.7 61.0 86.6
01.00-02.00 u. 50.5 87.7 530 89.9 63.4 82.1
02.00-03.00 u. 57.0 83.4 59.3 86.7 61.5 80.0
03.00-04.00 u. 61.1 81.9 61.9 87.4 62.7 82.9
04.00-05.00 u. 60.6 80.9 59.6 87.9 58.5 84.8
05.00-06.00 wu. 58.6 84.4 54.5 84.6 60.4 84.7
06.00-07.00 u, 58.1 88.6 56.2 88.1 64.2 77.5
07.00-08.00 u. 65.2 82.7 59.4 88.7 63.6 84.7
08.00-09.00 u. 65.3 82.8 56.8 85.9 58.2 89.0
09.00-10.00 u. 62.3 85.9 55.1 84.9 57.9 83.9
IEAUFDIARY 24 T, 61.0 - 60.2 - 60.6 -
sAULHUIEER - 89.9 E 89.9 - 89.2
AnaIgu’ 70.0 115.0 ——. 70.0 115.0 70.0 115.0

T = : FROV T ol » LT or
winewg: Y yesguminssniancienssinsaaanaasiuion il il s 40 258Q) ey vumnasgnisziudsdaoiily
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d ¥ L4 1} o @ g g 4:' \-d
YognAn s Wafududnin Saviarlui FWAgNAT : 620358
(WeUtinen sisenafieg Sutnnsiiviles)
- e e (3 ar P | o ] a
Usziamlasanis : TassmniloausBuduuasueulalase Uszmultnsii 30248/16033 Juilifiudaetne: 20-23 Ramau 2562

d 5 [ t %4 S/ o - as s o - o AU r 1 =
fnslasanIs : fhuatudes swnatissase fmingsiegsond FURSUAIDENS : 26 FIWAN 2562
v e ' a ¢ & a o a ar ¢ o w |

diiudegne  : uTew Tl WBulidlese reudaunuv 41fin FUNFIBIUNES : 30 Bavau 2562
doilasidn : Uuviusweaden Usznnaeeng: seaudes

AUNUINNAVBIaaTN5299R : UTM 47 P 543278 E, 951434 N.

JuvasgUnsainsTaadn : ACO 6226 Juvasgunsalsauiiieu : CA-128/U2040047
szAudusanedslunisaauiau : 110 dB/1,000 Hz Suiinsav3uses : 12 flureu 2562
Arfisuldarniaiasimdse (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  avfilanansaauiiey : HC190626

ArssauLasaan(Equivalent Sound Pressure Level) (dB(A))
187 20-21 davnAu 2562 21-22 damAu 2562 22-23 Hyw1Au 2562
Leqg 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
09.00-10.00 u. 56.8 85.4 54.2 71.6 55.6 81.2
10.00-11.00 u. 54.3 84.5 58.3 87.8 58.1 84.0
11.00-12.00 u. 58.3 81.4 60.1 84.8 59.2 73.1
12.00-13.00 u. 61.6 88.4 55.3 78.5 58.5 83.5
13.00-14.00 u. 60.6 86.5 53.2 78.6 56.9 82.6
14.00-15.00 u. 57.8 83.7 57.4 82.3 57.6 88.0
15.00-16.00 U, 57.3 84.6 533 81.3 55.3 83.0
16.00-17.00 u. 55.3 79.6 54.8 81.8 55.1 80.7
17.00-18.00 u. 57.2 88.4 52.9 78.7 55.1 83.6
18.00-19.00 u. 57.8 81.1 61.4 87.2 59.6 84.2
19.00-20.00 u. 52.7 73.7 55.6 88.1 64.2 80.9
20.00-21.00 u. 50.9 73.3 55.2 88.7 63.1 81.0
21.00-22.00 . 51.9 80.9 57.3 89.8 54.6 85.4
22.00-23.00 u. 51.8 84.1 59.8 80.3 55.8 82.2
23.00-00.00 u. 54.8 79.5 55.2 82.0 55.0 80.8
00.00-01.00 u. 52.6 77.5 53.0 84.3 52.8 80.9
01.00-02.00 . 55.0 85.7 54.7 73.2 54.9 79.5
02.00-03.00 u. 61.5 80.2 55.6 75.4 58.6 87.8
03.00-04.00 u. 58.5 86.0 57.3 82.1 57.9 84.1
04.00-05.00 u. 60.1 85.0 53.1 80.9 61.6 83.0
05.00-06.00 u. 61.5 88.1 56.5 83.4 64.0 85.8
06.00-07.00 u. 60.4 81.6 57.1 85.1 58.8 88.4
07.00-08.00 u. 61.6 80.3 53.7 80.1 62.7 85.2
08.00-09.00 u. 58.5 83.2 59.3 83.2 63.9 83.2
sTAudBUaRY 24 vu. 58.2 - 56.7 - 59.6 -
SAULHBIEIER - 88.4 - 89.8 - 88.4
n”m’msgm” 70.0 115.0 —._70.0 115.0 70.0 115.0
MBI D 1AsgIumuUSEAIARNIEAS TN SAAIAR BN Y 30 ﬁ.fhﬂESﬂQ) o1 fvumnaspussdudsdaeily
B TR
. \ %

\ 2

()/Lwnnihqn

(Miss Chonnikan Nambubpha)

0"

(Mr. Kittiphid Plongkaew)
Laboratory Manager

Analyst

Twnueluifusesawiziuietaildaiuessinseirini 34
uAntsluiusemisensnurausiisausdiu laelildsuaygmegnaluasdnvalidnusainmauisy
MEC-FM-45 Rev.00 01-10-2561



USEm lud 1Budifieds roudauaun 910n
Mine Engineering Consultant Co., Ltd.
@l 2/115 gos¥adn-unsuion 34/1 suadszasied sunedyyd Swmiauvusii 12130

2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253 )

E-mail: mine-engineering@hotmail.co.th

o v oW ° v w o a o
YognAn s Waiududin Savwaluie TaAgNA : 620358
(WnUlnm asznafus Surrmaiimiioy)
I a R g LY lil o d of [] -
Usziwlasenns : TassnvileausBuduuazuoulalass Ussniudngdl 30248/16033 Fuiiiudagne: 20-23 Fwnau 2562

A 3 Q L4 v o P s LY L4 a o du o [] =Y
aglasanis  shuathudes sunelesasy Yminginugienil FuNFuRaeEne : 26 B 2562
v o . Y ¢ & aaa o & o w o | =
Jiudaegne  : u3ev lind WBudidess aeudaunuy $1in FunTwauma : 30 Fanau 2562
gondasiadn  : Unuvuesyuuas Ussinnaleee: seiudes

ALVUINNAVDIEATRTIIA : UTM 47 P 543077 E, 952720 N.

{UY29QUNIaINTI9IM : ACO 6226 FuvasgUnsalaauliisu : CA-128/U2040047
sshuldesdnedslunisaeuriiou : 110 dB/1,000 Hz Fufinsaaduses : 12 fluneu 2562
Arfieuldanniadasiaidee (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  avfllanansaauiiey : HC190626

Aszaudsaane(Equivalent Sound Pressure Level) (dB(A))
13| 20-21 d9%1AY 2562 21-22 dannAu 2562 22-23 F9WAU 2562
Leq 24 hrs. Lmax Leq 24 hrs. | Lmax Leq 24 hrs. Lmax
10.00-11.00 u. 56.7 88.3 58.0 88.5 574 88.4
11.00-12.00 u. 58.6 84.9 61.0 80.4 59.8 87.7
12.00-13.00 u. 59.6 78.8 57.2 80.5 63.4 847
13.00-14.00 u. 64.7 77.2 64.8 85.4 64.8 81.3
14.00-15.00 . 63.5 79.9 66.5 87.5 65.0 83.7
15.00-16.00 u. 60.3 77.5 66.0 86.4 63.2 82.0
16.00-17.00 u. 58.1 75.3 60.6 89.9 64.4 82.6
17.00-18.00 . 60.2 86.7 64.0 87.6 57.1 82.2
18.00-19.00 u. 62.4 84.0 57.5 85.2 65.0 84.6
19.00-20.00 u. 55.7 76.6 56.5 83.5 61.1 80.1
20.00-21.00 u. 61.9 86.2 58.3 89.7 65.1 88.0
21.00-22.00 u. 58.7 82.7 57.8 83.7 63.3 88.2
22,00-23.00 u. 58.3 81.5 58.8 75.7 58.6 78.6
23.00-00.00 u. 62.0 84.7 60.3 80.0 61.2 87.4
00.00-01.00 . 53.3 74.8 59.4 83.4 56.4 79.1
01.00-02.00 u. 51.5 62.0 60.2 80.0 60.9 81.0
02.00-03.00 u. 50.1 88.2 60.5 85.1 60.3 86.7
03.00-04.00 u. 53.6 84.4 53.8 89.7 63.7 82.1
04.00-05.00 u. 55.9 814 56.7 82.3 56.3 81.9
05.00-06.00 u. 53.7 89.8 54.7 81.2 64.2 80.5
06.00-07.00 u. 58.1 82.5 58.1 89.6 58.1 81.1
07.00-08.00 u. 55.8 81.9 54.5 84.5 60.2 88.2
08.00-09.00 u. 52.6 77.8 59.4 89.9 61.0 88.9
09.00-10.00 u. 58.2 82.8 63.9 85.3 61.1 84.1
FTAUIGHUARY 24 Y. 59.2 - 61.0 - 62.1 -
SAULHIESER - 89.8 - 89.9 - 88.9
AT 70.0 1150 _| __ 70.0 115.0 70.0 115.0

y v ' o AT S wd o o a
WNBWR: V 1IRsgIumInsEn ARSI TAMIARENWAIE yﬁl@‘@ Fae Avumnasguseiudsdaeiily
A 31, N
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ANALYSIS REPORT

d Ld 2V ) o w .Y g Q’
YognAn : Weududin Savwarluile FWARNAT : 620358
(urediinm mszafug Sutimsimiley)
& ia e « v a a o o ' a
Usanlasens : TassnunfloswsBuduuazuaulalased Ussniudngi 30248/16033 Juiiiudaegne : 20-23 Bwnau 2562

od Y ° [V ° = o o ¢ o do o '

ndlasams  :shuatudes swneldesasy Smingstegisni FunFudaeene : 26 Aaau 2562
[ Y ' o o ¢« & ada o ¢ o . | P
Jiudete  : usev Ll 1BudlileSe reudaunuv S JuTBuEa : 30 S 2562
fotinsaada  : UruvussyuLal UszinAeee : Anuduasiioy

Aunusnnavsdantingaadn : UTM 47 P 543077 E, 952720 N.

Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A
Peak Displacement ; mm N/A N/A N/A
Standard?
Peak Particle Velocity ; mm/sec - - -
Peak Displacement ; mm - - -

Measured Instrument Brand Model
Instantel Minimate Blaster

nnewma ”mmg'lumuﬂizmﬂnixvmwﬁ'waﬂniﬁiiumﬁuasﬁamﬂﬁau 53 ri"muﬂu’lmg’mn’limuquﬁzﬁutﬁuquazuﬂﬁuauﬁau
Pnmsvmilosiu (w.a. 2548)
N/A = aaadaling, Frequency < 2 Hz, Velocity <0.130 mm/sec Wag Displacement < 0 mm

nasuiawilos 16.57 .
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\. J
¥ognAn : vnajuddin Sraailuile TWHGNAY : 620358
Q a Qs 1 o ] of d o ]
(il asznafvg Sutunisvimile) Tuiihudagre: 23 Faneau 2562
P [ s o v do o ' o
Uizmvﬂﬂiﬂnﬁ :Iﬂi\‘lﬂ’lmuamiaﬂ‘duuazuau1€11ﬂiﬂ Usemuumsi 30248/16033 FUNTUAIDENN : 26 danAl 2562
48 ° v v o - Y ¢ _ - o o
‘Vlﬂ\ﬂﬂﬁ\iﬂ'li : AUBUIUADY DILNDLINATS IMING I 35U AWNNAHDU : 26-30 A9vAU 2562
o ' a o « aa a 1Y) ¢ o w o o o
éLﬁUﬂan'\\i L UTEN 1llu lsu‘i]tu&li\'i ADULAUAUN A70A AUNTWIUNA : 30 dnau 2562
anlingaadn  : Aaswvu (Newdudilnanunlasenig) Usziniaaene : Uiy
AuUnUIRNAYadan1ingI9dn : UTM 47P 0543471E, 951905 N. anwuA9819 : Wiasdld finznau
IUNSNAFBY ming Iivasauuazisanede? HaNMIATINIA | ANATEID

pH - Electrometric Method (4500-H* B) 7.04 5.0-9.0

Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 -

Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 103 ,

Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 61 s

Turbidity NTU Nephelometric Method (2130 B) 1.11 -

Sulfate mg/L Turbidimetric Method (4500- 504 E) 29.7 .

Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.20 =

Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Arsenic meg/L <0.01
Method (3030 F, 3120 B) 0.01

Digestion, Inductively Coupled Plasma

Cadmium mg/L <0.001 *
4 Method (3030 F, 3120 B) 0.003

Digestion, Inductively Coupled Plasma

Lead mg/L <0.01
Method (3030 F, 3120 B) 0.05

e ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
22 mmgwqmmwﬁﬂuwa‘aﬁﬂﬁ'ﬁumuﬂsxmﬂﬂmzﬂssumi?iaumé'auummﬁ QU 8 (w.a. 2537) sanmumalunsyavydRduad

o - v ' a < a H 1 5 a a a a '
Uaz INHIAATHAILIAGAULVIYIR W.A.2535 134 m‘wuﬂmmiquqmmwu’ﬂuwaammﬂu ﬁwuw’luiwnamqmnm wau 111

ApUT 16 9 avTuTl 24 nuAWLS 2537 (Uszunmil 3)

A a w1 a
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Analyst Laboratory Manager

Teatuifvistawiziuiethmlmhnmainisivingu 1-6
wufaceluiusemiessnursuaifivrund laohilddueygneiraiuaednsaidnysanmaim
MEC-FM-45 Rev.00 01-10-2561



( uTem il Budidess roudaunudl s1im

Mine Engineering Consultant Co., Ltd.

Wil 2/115 gaesedn-uasuien 34/1 duauszwsing sunesyyd Saviauvusil 12130
2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253

\ E-mail: mine-engineering@hotmail.co.th

—

ANALYSIS REPORT

Yognén : Yavfududain Shuwaluds SWAgNAY : 620358
(ueltinm asenaieg Surnnaiumiies) Fuiliudnagna: 23 ey 2562
Ustanlasens : TassnuniloansBuduuazueulelase Ussmutnsd 30248/16033 Suilfusedig : 26 Awnau 2562
dddasems  : dwathudes sunedesasy Juingsiugsod Fuitvesau  : 26-30 Awnew 2562
iiuedne ;U3 lind Budidieds Aeudauaut Saia Fuiwausa : 30 Aanau 2562
dgnnfingaadn  : Aaswu deimadlndRuilassns) Usstniaae1e : thaiu
Auaninvadaniingada : UTM 47P 0542326 E, 953116 N. dnwauziaeene : wdedld fineneudtheg
38MVAGaY ing Fovnaauuasisdnede? HAMIATIIR | ARsgI?
pH - Electrometric Method (4500-H" B) 7.16 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 10.5 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 265 .
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 Q) 155 -
Turbidity NTU Nephelometric Method (2130 B) 2.22 -
Sulfate me/L Turbidimetric Method (4500- SO%4 E) 110.6 _

Digestion, Inductively Coupled Plasma

Total Iron meg/L 0.25 -
E Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma
Arsenic mg/L <0.01 0.01
Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Cadmium meg/L <0.01 *
Method (3030 F, 3120 B) 0.05

Digestion, Inductively Coupled Plasma

Lead mg/L <0.01
Method (3030 F, 3120 B) 0.05

wuwma: U Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
¥ P ¥ aoa : v e wod v e a
2 u”Im_i;'mﬁ‘mmwu’ﬂuwaww’zﬂumuﬂi::mﬁﬁmzniiumiﬁm’maauwwm aUUN 8 (W.A. 2537) aanmumwluws:ﬁ'uutysymmtaiu
o o v e 4 y L ¥ a o aa o .
LA INTIAUATHAWINROULRITIA W.A.2535 1584 n’m‘uﬂmm_ﬁ"&uqmmwu'ﬂuwaammm mwuw'luiwmmqmﬂm W@y 111

Aouil 16 1 artui 24 nuaius 2537 Wssianl 3)
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vognén : eudndia Srualuile WANAI : 620358
@ a w ° P o o & a . a
(Wlilann asgnafiug Suvamsviumiies) IUNNUADEN: 23 AanAl 2562
] 1 @ q LY dl o AU o ] a
Usztmlasents : lassnndloswsBuduuazusulalase Usemuldngi 30248/16033 Juiiuiiating : 26 Aenau 2562
4% ° v v ° P v @ T | o o a
ndlasanis  : shuathudes dunellesase dmingsnugianil Juhnaaau  : 26-30 AwvnAu 2562
[ o ' a a ¢ aa a 1Y) ¢ o a LV | a
giiudegne @ uStn Ll WBudiile3s poudaunuy Siin IUNTBUKEA : 30 Al 2562
dailasiadn  : Uevuuniles (Wednmenew) UssinnAleeng : Uhiafu
AUNUINNAYDIAANLATIVIA : UTM 47P 0542936 E, 952081 N. ANWULAI814 : UIRIAaUAS dnznou
M IMAFIU iy Iinmaauuasisanede” HamMnsRin | Awnsg?
pH - Electrometric Method (4500-H* B) 7.23 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 16.9 =
Total Dissolved Solids me/L Dried at 180 °C (2540 () 1,521 =
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 1,143 a
Turbidity NTU Nephelometric Method (2130 B) 18.33 -
Sulfate me/L Turbidimetric Method (4500- SO%4 E) 834.1 .

Digestion, Inductively Coupled Plasma
Total Iron mg/L 0.83 -
Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Arsenic me/L 0.01
4 Method (3030 F, 3120 B) 0.01

Digestion, Inductively Coupled Plasma

Cadmi mg/L <0.01 *
m 4 Method (3030 F, 3120 8) 0.05

Digestion, Inductively Coupled Plasma

Lead meg/L <0.01
Method (3030 F, 3120 B) 0.05

ey ¥ Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
.2 umiﬁﬁuqmmwﬁ‘ﬂ'luuneiufﬁﬁaﬁumuUismﬂﬁmsniiumiﬁlamcﬂﬁauummﬁ atiufl 8 (wa. 2537) senmuenilunsesredydghduadu
uaz%’nmgmmwﬁqmaé’auwiwﬁ %..2535 Foa r?wummmgwqtumwﬁﬂuuudufﬂﬁuau anuilusigiaauwune w@u 111
Aol 16 1 AsTufl 24 uAnuF 2537 Wazaii 3)
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Fognén : Wnaududrie Sauwailuds SWAgNAI : 620358
o a [ Y} o -~ v ddg o 1 a
(Waviian asznafug Sudramsvimiies) UNAUADEN: 23 Fmau 2562
Usznlaseans : lasanuiioasdudusazuaulalass Usemulngd 30248/16033 Fufiusleeng : 26 Awnau 2562
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pH = Electrometric Method (4500-H* B) 6.98 7.0-85 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 214 Litiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 151 laivAu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate meg/L Turbidimetric Method (4500- SO?4E) 32.1 Taisiiu 200 250
Digestion, Inductively Coupled Plasma ' a
Total Iron meg/L 0.05 laiiu 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic mg/L 0.01 Analiidiiae 0.05
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma N
Cadmium mg/L <0.01 daslifiiae 0.01
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma N
Lead mg/L <0.01 #oslifian 0.05
Method (3030 F, 3120 B)

VAR 1 Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
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(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Mine Engineering Consultant Co., Ltd.
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ANALYSIS REPORT
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pH - Electrometric Method (4500-H* B) 7.54 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 1,296 Laifiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 836 laivfiu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate mg/L Turbidimetric Method (4500- SO%*4 E) 7423 Taivfiu 200 250
Digestion, Inductively Coupled Plasma -
Total Iron me/L 0.07 Tsitu 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic me/L <0.01 foaliifiae 0.05
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma Y -
Cadmium meg/L <0.01 sasliifivae 0.01
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma N
Lead me/L <0.01 waskifivae 0.05
Method (3030 F, 3120 B)

NUIYNN: 1 Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
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(Miss Paranee Lumboot)

Analyst
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Laboratory Manager
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pH - Electrometric Method (4500-H* B) 5.24 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - =
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 71 Livfiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 36 hifu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate me/L Turbidimetric Method (4500- SO%4E) 9.4 iy 200 250
Digestion, inductively Coupled Plasma -
Total Iron me/L 0.08 i 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic me/L <0.01 sraslifiae 0.05
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma N
Cadmium mg/L <0.01 #oqliitiae 0.01
Method (3030 F, 3120 B)
Digestion, inductively Coupled Plasma N
Lead me/L <0.01 fosbsitivae 0.05
Method (3030 F, 3120 B)

nuGLe: Y Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
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RECALIBRATION
DUE DATE:

January 28, 2020

Environmental

—
TISCH J

%ﬂg.g 2/%%_ .

Calibration Certification Information

(Cal. Date: January 28, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Dperator:  Jim Tisch Pa: 745.5 mm Hg
Calibration Model #  TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final AVol. &Time AP AH
Run {m3) {m3) {m3) {min) {mm Hg) {in H20}
1 1 2 1 1.4080 3.2 2.00
2 3 4 1 1.0050 6.3 4.00
3| 5 6| 1 0.8580 7.9 5.00
4 7 8| 1 0.8540 8.7 5.50
5 9 10] 1 0.7110 12.§ 8.00
Data Tabul
Pa \f Tsid )
Vstd Qstd MMipeEa i Ta Qa aH( Ta/Pa)
{m3) {x-axis) {y-axis} Va {x-axis) (y-auds)
0.9934 0.7055 1.4125 0.9957 0.7072 0.8866
0.9892 0.9843 1.9976 0.9915 0.9866 1.2538
0.9871 1.0992 2.2334 0.9894 1.1018 1.4018|
0.9860 1.1546 2.3424 0.9883 1.1573 1.4703
0.9808 1.3794| 2.8251 0.9831 1.3827 1.7732
m= 2.09095 = 1.30932
QSTD b= -0.06380 QA = -0.04004
r= 0.99995 = 0.99995
Calculations
Vstd=[AVol{{Pa-AP)/Pstd)(Tstd/Ta) | Va=|AVol{{Pa-AP)/Fa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate calculations:
Al Ry
— Pa Tsrd = N
Qstd= 1/m (( nH(——m . ){ = ))b) Qa 1/m<< JaH(TafPa)) t;)

Standard Conditions
Tstd:| 29815 RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

AH: callbrator manometer reading (in H20]

40 Code of Federa! Regulations Part 50 to 51,

AP: rootsmeter manometer reading (mm Hg)

Appendix B to Part 50, Reference Method for the

Ta: actual absolute temperature °K)

Determination of Suspended Particulate Matter in

Pa: actual ba

rometric pressure {mm Hg)

b: intercept

the Atmosphere, 9.2.17, page 30

m: stope

Tisch Environmental, Inc.
145 South Miami Avenue

Village of Cleves, OH 45002

‘TOLL FREE: (877)263-7610
FAX: (513)467-2009

m’v‘

Certificate Of Calibration

Ttem Audiogram Cer. No. HC190626
Brand : QUEST Page 1
Model: CA-12B
Serial Number : U2040047 ID.NO.: -

Client : uhsin Tud Buidiots aoudounut fiva

2/115 Tasams wined 3 $eftn anne] veoisfn-unsinon34/1 dunilszydng dunof davSayusiil

12130
Room Ambient Condition Temperature : 24.50 Celsiuss Humidity : 56.00 %
Calibrated Date 12 March 2019 Due Date 12 March 2020
Calibrated By Kittinan Kittikornwattana Procedure Used TS/F/CL/178
STANDARD USED
Description/Model Scrial Number Manufacturing Traceability No. Due Date

PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/126) 24 January 2020

DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019

Result Sce Data Attached

The Report Uncertainty of Measurement was based on Standard Uncertainty Multiplied By a Covorsge

k =2 Providing a Level of Confidence of Approximately 95 %

This Certification is traceablc to

Thailand Institute of Scientific and Technological Research (Tistr)

Hospital Assets Management Service Co.,Ltd.,GIIC Calibration Laboratory, And The National Institute of Standards and

= 7 re
_/_///- L Approved By : =

( Kiftinan Kinikm'nwmnna}
Engineer

Calibrated By :

! { Phakdee Chananoi )
Service Manager
Ui sedinen iwmmnd numvam weddnd Sitn

8110 Wiffi 3 andihd e oramquudy s Unustil 12140 s, 0-24339682-4 (A 0-2435-9685
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PerkinEimer
For the Better

Avio200
Preventive Maintenance Report

Company Name: uan. lastiudiileSsaoudaunust

Instrument Location: e.dszanided e.fqyays dnusidt

Instrument Serial No.: 079518071903

Date: 30-May-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Component List

Company Name: an. TulBudutedsmsudaunul
Address malzsmidad e Meyeyyd yumil
{instrument Location):
Serlal Number: 179518071903 PM Number: 1”2
Customer Name 079518071903 :
[if applicable): Telephonz Number:
Service Englneer Ly vat Tirakotai Service Order |5 40796035
Name: Number:
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
{DD-MMM-YYYY) {DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B January 2018 PerkinElmer"
Scope

The purpose of this PM Isto ensure the continued functionality of the PerkinElemer/Avio200 by
Inspecting and replacing any worn or damaged parts. This service should only be performed by a tralned
representative of PerkinEimer.

The customer should save thelr method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent Instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer’s analysis or callbration, Including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinElmer and customer
representative and left with the customer. Update the PM sticker and Instrument logbook as required.

Copyright Information

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

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

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinEl is a regi d trad k of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the

property of their respective owners.

Except as specifically set forth In Its terms and conditions of sale, PerkinEimer makes no Warranty of
any kind with regard to this document, Including, but not limited to, the implied warranties of
merchantabllity and fitness for a particular purpose.

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

Component / Speclfic Model Serial # Conflguration Notes
Parts Lists
Parts Included with the PM
Part Number
Description uantil
(if applicable) g Q v
09995098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
N0770438 O-ring kit, injector support adapter Ckeck
N0780437 O-ring kit, torch Check
Additlonal Reagents and Standards Required for PM
Part Number o
Description Quanti Batch/Lot# | Explration Date:
(if applicable) E v e (MM/¥Y)
Multi-Element Standard
2-30Wi Apr-202
Noes1s78 (N063-1579 diluted 10X) ! exi pr-2020
N9300221 Instrument Calibration-4 1 5-97MKY1 Dec-2019

(N9300221 diluted 100X)

| 1CP-OES/Avi0200 Preventive Maintenance (PM)

Page 1of6 |

I ICP-OES/Avio200 Preventive Maintenance (PM)

Page 2 of 6 I




Procedure Checklist 3. Hlectrical:

Use (v ) to check off those steps In the checklist that have been completed. ) visually inspect all PC boards for cleanliness and signs of corrosion.
1 Check all RF generator and spectrometer power supply voltages.

1. General: 7] Run instrument diagnostic checks from the appropriate Device Control Module.
¥ Ask customer about unit’s perfarmance since last visit. RF Generator:
1 Check incoming AC line voltage under load for proper levels and grounding. ¥ Check the RF generator status screens.
W Is the instrument operational? 7l Check the function of all interlocks.
Spectrometer:
2. Mechanical: P

71 Check the spectrometer status screens.

7 Inspect and clean all fans and filters. # Check for proper function of all motors from the Motor Control window

@ Inspect and replace torch components and necessary.

4. Optical:
Torch (;omponents Replaced: [1Ves ©@No ¥ Check the neon lamp for proper operation.
If yes, list components replaced: & Ensure that neon initialization passes at power up.
_ . . . @ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
@ inspect all tubing for signs of cracking or leaking and replace as necessary. 60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra windoYN. Re-generate
Tubing Replaced: OYes #Ne the neon zorrection table if problems are encountered. If problems are still exhibited after the
If yes, list tubing replaced: table is re-generated, replace the neon lamp assembly.
Nz2on Lamp Replaced: [Yes #INo
@ Inspect the peristattic pump for proper operation.
) Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures ¥l Perform the Initialize Optics routine from the Spectrometer Control window.
) check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas Y Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
pressures spectromater DCM.
¥ Insure the Dark Current measurement (Detector Calibration) passes at initialization.
Regulator Measured Pressure Set Pressure ) Check the shutter home sensor position.
7 Check prism/electronics temperature sensor readback values from the DCM. 1t is normal for
Nitrogen N/A NA (calibrated In Factory)

these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
Main Argon 76 T6psig A typical electronics temperature is approximately 35 degree C.
¥ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range

Torch Argon 67 67psig the detecor cooling fan may not be operational. Further inspection may be necessary.
Shear Gas 65 65psig # inzpect for proper func_:ion of the transfer optics. 1) shutter 23DV mirror 3) X/ mirror.
 Clean or replace the axial and radial view windows as necessary,
Water 35 35psi Axial Window Replaced: COYes 7INo
Radial Window Replaced: Oyes ZINo

¥ Check the shear gas nozzle for blockages and proper, uniform flow.

¥ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer {prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found. & Perform View Align.

¥ Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement,

¥ Drain air compressor surge tank.

5. Post PM Performance Tests:

5.1 Spectraf Resolution:
1 Measure the spectrometers ability to separate two adjacent wavelengths.

¥ Clean exterior of instrument. Parameter Specification Test Resuit Pass/Fall
As 193696 - Resolution $0.009 0.007 Passed
NI 231.604 - Resolution <0.011 0.008 Passed
NI 341.476 - Resolutlon <0.015 0.012 Passed
Ba 455.403 - Resalution £0.020 0.017 Passed

I [CP-OLS/Avin200 Preventive Maintenance (PM) Page 3 ol 6 I l ICP-OLS/Avio200 Prey enlive Mainienance (PM) Page 4 of'6 I




5.2 Precision:
@ Test for reproducibility of a set of measurement.
Parameter Specification Test Resuit Pass/Fall
Zn 213.856 %RSD <1 % 0.42 Passed
Mg 280.856 %RSD S 1% 0.38 Passed
Mg 285.207 HRSD < 1% 0.31 Passed
Ba 455.403 %RSD 1% 0.57 Passed
5.4 Mn BEC:

Additional Comments

Additional Comments Regarding the PM

7 Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB {2%HNO3)” and “IS (N069-1579/10)", record intensities,

Calculated BEC: BEC = {IB * Conc of Std) / {IS - IB). Where Conc of 5td = 1,000 PPB

Element Mode Conc. B IS
Mn257.610 | Radial 1,000 ppb 52242 445356.8
Mn 257.610 Axal 1,000 ppb 14670.5 1167676.0
Mn 257.610 1B*Conc. I5-1B BEC Spec Pass/Fall
Radlal 5224200 440132.6 11.86 <30 PPB Passed
Axlal 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:
¥) Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand.
) Attach PM sticker.
I 1CP-OLS/Avio200 Preventive Maintenance (PM) Page 5016 ]

Review

The preventive malintenance checks and if applicable performance tests for I(CP-OES/Avio200

have been compieted.

This ICP-OES/Avio200 Passes ¥l Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: .
Wowa  FAawse

Date:
30-May-2019
{DD-MMM-YYYY)

Authorized Custamer Representative:

FiFhomd

Date:
30-May-2019
(DD-MMM-YYYY)

I ICP-OFS/Avio200 Preventive Maintenance (PM)
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>C CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sulkhurmvit 101/ Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 21864424
webslls : hitp/Mww.spa-t.com

R L
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Certificate of Calibration

Certificate No.  C07190490 %7~

“fef,

Equipment:

pH METER

", &
Model: pH700 lssued Date: 26 August 2018 sy s
Serial No. (or ID.): 983068 Job No.: KCAL1911196
Manufacturer: EUTECH Page: 1 of 4
Electrade Serial No.! 029 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Temperature 23 °C E 2 °C
Humidity 50 %RH + 15 %RH

Environment Condition:

Calibration Place: Environment Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,

Bangchak, Prakhanong, Bangkok 10260 Thaitand

Calibration By: Mr. Piyapat Saidoung
26 August 2019

In house method, SPCC-WI-58, base on ASTM E 70-07

Calibration Date:
The Method used:
Traceability: This cerlificale is lraceable to the CRM maintained by DAKkS/DKD caiibration laboratory
lhrough Radiometer Analytical Co., Lid. Certificate No, 1289, 1285, 1288

and traceable to the SI Units maintained by National Institute of Metrology (NIMT),

Thailand through industrial Foundation Electrical and Electronics institute Certificate No.

i
==nawass

0530EL18

'?)vﬁ'mi -

(Mr. Piyapat Saidoung)

(Mr. Dumrong Boonsopon)

Person in charge Authorized signatory
This cortificale is 1ssued (ha units of measuramant according to the friberristionl Syszm ol Lrils (S Itprondes y of to or natlonal stendard
or ol g recognaed nabonal alinasid Liborsionon
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Certificate No. : C07180490 Page 2 of 4

Calibration Results:

pH Scale
Input pH Meter Reading Uncertainly of
Coverage Factor (k)
Measurement (mV)
(mv) (mV) Error (mV) (pH)
414.12 414 -0.12 0.02 0.5_8 2.00
354.96 355 0.04 1.02 0.58 2.00
295.80 296 | 0.20 2.02 I 0.58 2.00
) ZE 64 237 - 0.36 i 3.01 0.58_ T 2.00 =
177.48 1775 0.02 ) 4.01 0.065 2,00
118.32 | 118.3 -0.02 5.01 0.065 2.00
__5_)_9_.16___—59.2 0.04 6.00 0.065 | 2.00 ]
0.00 0.0 0.00 7.00 0.065 2,00
-59.16 -59 2 | -004 8.00 I 0.065 2.00
-118.32 -118 4 -0.08 8.99 0.065 {00
-177.48 -177.6 -0.12 9.99 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00
-354.96 -355 -0.04 12.98 0.58 2.00 ]
-414.12 -414 0.12 13.97 0.58 2.00
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Certificate No. : C07130490 Page 3 of 4

Electrode Test Results*

The two-point calibration using two standard buffer solutions; pH 4.004 and pH 7.001

The practical slope of the pH electrode; 58.93 (mVipH), 99.62%

N
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C CALIBRATION CENTER CO.,LTD.

Sol Wachirathamsathit 57 Sukhumvit 101/ Bangchak Pralkanong Banghok 10260
Tel : +66(0) 21864333 Fax: +66(0) 21654424
webslte : http:iwww.spe-iLcom

Certificate No. : C07190490 Page 4 of 4

Electrode Test Results*

| The two-point calibration using two standard buffer solutions; pH 7.001 and pH 10.011

The practical slope of the ¢H electrode; 5751 (mV/pH),  97.22%

The zero point of the pH electrode; 6.83 (pH)
|
|
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution {pH) Callibration (pH) Measurement (pH)

4.004 4.01 0.006 0.0076 2.00

7.001 7.00 -0.001 0.0077 2.00

10.011 9.95 -0.061 0.0080 2.00

The zero point of the pH electrode; 6.82 (pH)
‘ Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)
Solution {pH) Calibration (pH) Measurement (pH)
4.004 3.85 -0.054 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 10.01 -0.001 0.0080 2.00

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

SPCC-FM-C07-06: 01 Aug 2019

* Calibration Marked “ Not ~ISI Accredited " in this Certificate have been included for completeness.

The End of Certificate
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Certificate of Calibration ="
N - ’ Ly
Equipment: Digital Thermometer Certificate No.: ©15130293 "’w.’,;‘::,\.\«‘"‘
Model: pH 700 Issued Date: 23 August 2019 il
Sarial No,{or ID) 983068 Job No.: KCAL1911195
Manufacturer.  EUTECH Page: 1of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

22 °C + 3.0°C

50 %RH  *+ 15.0 %RH
230 VAC + 11.0 VAC

Environment Condition: Temperature:
Humidity:
Voltage:
Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Twewong Thaithiang
23 August 2019

In house method, SPCC-WI-19, by comparison with standard thermometer

Calibration Date:
The Method used:

Traceability: This certificate is traceable to the SI Units maintained by Quality Reborn Co, ,Ltd.

@

(Mr.Udon Srichana)

(QR) Certificate No. QR19-1015

% : SPC Caffraton Cente Co., L4,

e e —

(Mr. Tweewong Thaithiang)

Person in charge Authorized signatory
This cerlificale is issued lhe units ol ing lo the System of Units (S1). it provides ility of toi
or national standard or othor recognizad natonal standard labornlonas
The measurement uncertainty stated Is the expanded uncenainty which Is obtelned from the standard L Y by the ge factor (k=2}
lo provide a level of confidence of appi ly 95% Itis ined in wilh the Guide lo ion of U inty In (GUM).

Thase resulls may be affectad by devialions from spacified canditions. The rasulls relate only Lo the items tasted, callbraled or sampled. The repart shall not
be reproduced exceptin full without approval of SPC Calibration Center Co, Ltd

SPCC-FM-C15-06 :0'1 Aug 2019 ‘

Calibration Resuilts:

Without Adjustment

Sensor Type: Thermistor

Diameter (mm): 3

Langth (mm): 112

C CALIBRATION CENTER CO.,,LTD.

Sol Wachirsthamsathit 57 Sukhunvit 101/4 Bangchak Prakanong Bangkok 10260
Tel: +66(0) 21854333 Fax: +66(0) 2185-4424

webele : hitp:www.spo-Loom

Certificate No.: C15190293

Page: 20f 2

Channel: -

immersion imm): 110

Desired Temp.("C)

STO. Reading (°C}

UUC. Reading (°C)

Correction of UUC (°C)

Uncertainty (+ °C)

25.0

25.006

251 -0.094

0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019
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Equipment; Oven Certificate No.: €31191681 %ﬁ_‘;f
Model: UF 110 Issued Date: 27 August 2019 Ll L
Serial No.(or ID): B418.1125 (MEC-LAB05) Job No.: KCAL1911201
Manufacturer: Memmert Page: 1of 5
Condition: In Condition Ventilation Valve: Closed
Shelves(pc.): 2
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature: 31 07 °C
Humidity: 56 t 28 %RH
Voltage: 226 3.7 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. ('ﬁu 4)
2/1156 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayak 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Nattapat Rungrueang

22 August 2019

In house method, SPCC-WI-16, base on TLAS-G20

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability: This certificate is traceable to the S| Units maintained by National Institute of Metrology

(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10180024

(.~

(Mr.Udon Srichana)

P APy Xl e o,

(Mr. Nattapat Rungrueang)

Person in charge Authorized signatory

Thus ceriificale i3 1ssued the unils of totha

System of Units (S1) It provides. itity of to or national
slangard or ather recognized nalional slandard laboratories,
The measurement uncerisinty slated it lhe expanded uncertainty which 1s oblained from the sandard uncertainty multiplied by the caverage factor (k=2) lo provide a

lovel of conlidence of. ly 35% Itis in

with the Guldo to ion of inty in (GUM)
These reulis may be atfected by devialions fros

The results relale only to the items tested, calibrated or samplad. The report shall not be
reproduced oxcept in full without approval of SPC Calibrotion Cenler Co., Lid

SPCC-FM-C31-03: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

301 Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanang Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 21854424
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Certificate No.:  C31191681 Page 20f5
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Standard Installation Locations
Volume (Calibration Zone)= 51 (Liters)
Inside chamber: W= 57 (cm) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d=5 (cm) h=5 (cm}
Standard Locations (¥5, #6, #7, #8): w=6 (cm) d=5 (cm) h=5 {cm)
#9: Geometric center of the chamber
Position of Std #1 #2 #3 #4 #5 #6 #7 #8 #9
Channel of Logger 1 2 3 4 5 6 7 8 9

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the enclosure.
Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity: The maximum difference of measured temperatures belween of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
passible to determine the temperature pattern or homogeneity with the chamber at steady-state. The reference
probe is preferably located in the geometric center of the chamber.

Measured Stability: The one-half of greatest maximum difference of measured temperatures al any one probe,

Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C31-03: 01 Aug 2019




’C CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
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Certificate No.:  C31191681 Page 30f5
Calibration Results:
Before adjustment
Setting: tndicating: #1: #2: #3: #4: #5: #6: #7: #HB: #9:

104.0 104.0 103.47 103.59 104.46 103,64 103.93 10348 102.49 103.09 103.84
After adjustment

Measurement Tamiperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C

'C CALIBRATION CENTER CO,,LTD.

Wachirathamsathit 57 Sukhumvit 101/ Bangehak Pralanong Bangkok 10260
Tel: +66(0) 21854333 Fax : +66(0) 21854424
webshe : hitp/ww.spct.com

Certificate No.:.  C31191681 Page 40f5
After adjustment (Cont.)

Measurement Ternparatura at Spread Locations, Indicating of Unit Under Calibration: 104.0 °C

Measured Correction of UUC. Uncertainty
Locations Temperature

(°C) (°C) (£°C)

H 103.99 -0.01 0.71

H2 104.11 0.1 0.74

H5 105.00 1.00 0.77

#e 104.09 0.09 0.66

#5 104.50 0.50 0.75

HE 103.96 -0.04 0.66

#7 102.91 -1.09 0.67

HE 103.59 -0.41 0.66

HC 104.16 0.16 0.74

Tamperature Distribution
Desired Setting | Indicating Measured Temperature at Spread Locations (°C) Uncertainty

(°C) (°C) (C) #1 | #2 | #3 | w4 | #5 | #6 | #7 | w8 | #9 (+°C)
104.0 104.0 104.0 103.99]104.11|105.00 | 104.09 | 104.50 | 103.96 1 102.91 | 103.58 | 104,16 0.77

Chamber Characterization

Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) (°C) (x°C)
#1 84,96 .04 0.39
H2 85.02 0.02 0.39
#3 8565 0.65 0.39
#4 85.03 0.03 0.39
#5 85.26 0.26 0.39
#6 84.93 -0.07 0.39
#7 84.10 -0.90 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.18 0.39
Temperature Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainly
(°C) (°C) (°C) #1 | #2 | #3 | w4 | w5 | #6 | #7 | 48 | #9 (+°C)*
85.0 85.0 85.0 84,96 | 8502 | 85.65 | 85.03 | 85.26 | 84.93 | 84.10 | 84.62 | 85.19 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
e (°C} (°C) (°C)
85.0 1.18 0.08 1.69

Note: * Maxmum uncertainty of the each position

SPCC-FM-C31-03: 01 Aug 2019

Indicating Measured Uniformity Measured Stabitity Overall Vanation
(°C) (°C) (x°C) (°C)
104.0 1.46 0.55 3.11

Note: * Maximum uncenainly of the each position

SPCC-FM-C31-03: 01 Aug 2019
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PC CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanang Bangkok 10260
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Certificale No.:

After adjustment (Cont.)

C31191681

Page 5of5

Measurement Tampearalura at Spraad Locations, Indicating of Unit Under Calibration: 180.0 °C

webshe : hitp:/www.spe-t.com

Certificate of Calibration

) Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) (°C) (£ °C)
#1 179.90 -0.10 0.75
#2 180.23 0.23 0.77
#3 181.78 1.78 0.78
#4 179.68 -0.32 Q.75
#5 180.72 0.72 0.77
#6 179.56 -0.44 0.74
#7 177.97 -2.03 0.75
#8 179.00 -1.00 Q.77
#9 180.46 0.46 0.77
Temparalure Distribution
Desired Setling | Indicating Measured Temperature at Spread Locations (°C} Uncertainly
(°C) (°C) (°C) #1 #2 #3 #4 #5 #6 #7 #8 #H9 (+ °C)*
180.0 180.0 180.0 179.90|180.23| 181.78| 179.68[ 180.72| 179.56 [ 177,97 179.00| 180.46 0.78

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
(§(%)] (°C) (£°C) (°c)
180.0 2.66 0.34 4.43

Note: * Maximum uncerainty of the each position

The End of Certificate

SPCC-FM-C31-03: 01 Aug 2019

Equipment: Water Bath Certificate No.:  ©13190243 ;
Model: WNB 22 Issued Date: 23 Algust 2019 .
Serial No. {or ID.): L512.1477 (MEC-LABO9)  Job No.: KCAL1911192
Manufacturer: Memmert Page: 10of 3
Condition: In Condition
Forced Circulation:  None

Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature: 31 + 07 °C
Humidity: 59 + 22 %RH
Voltage: 229 t 0.8 VAC

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. ( 4u 4 )

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Calibration By: Mr. Ampol Srisumphan
Calibration Date:

The Method used:

22 August 2019
In house method, SPCC-WI-17, base on ASTM E715-80

Traceability: This certificate is traceable to the S Unlts maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C10190016
Soven ol 2Fasndud (_%/

(Mr. Ampol Srisumphan)

(M,
Person in charge Authorized signatory
This cartificala is issuad the units of ing to the Systern of Unils (SI). it ol o or
nalonal standard or other recognized national standard laboratories.
The stated Is the which is oblained from the standard bythe ge factor (k=2) to provide a
level of of 95% tis inad in with tha Guide 1o ofl in {GUM}.

These results may be alfected by daviatians from specified conditions The reaults relate only ta the items tested, cakibrated or sampled. The report shajl not be
reproducad axcapt In full without approval of SPC Calibration Center Co., Lid.

SPCC-FM-C13-06: 01 Aug 2019
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Standard Installation Locatlons
Midway between the diffuser plate and the water surface
Inside bath W= 36 {(cm) D= 32 (cm) H= 24 {(cm} Volume = 28 (Liters)
Standard Locations #1: w= 5 (cm) d= § {cm)
Standard Locations #2: w= 5 (cm) d= 5 {cm)
Standard Locations #3: w= 5 (cm) d= 5 (cm)
Standard Locations #4: w= 5 (cm) d= 6§ (cm)
Standard Locations #5: Center of any probes. (#1 - #4)
Position of Std #1 #2 #3 #4 #5
Channel of Logger 1 2 3 4 5

Definitions

Indicating Temperature: The average reading of indicating device which forms the integral part of the bath.
Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with the bath at steady-state. The reference

probe is preferably located in the geometric center of the bath,

Measured Stability: The one-half of greatest maximum difference of measured temperatures at any one probe.
Overall Variation: The difference of maximum and minimum measured temperatures throughout observation time.

SPCC-FM-C13-06: 01 Aug 2019

'SPC CALIBRATION CENTER CO,,LTD.

184 Sol Wachirsthamsathit 57 Sukhumvit 10141 Bangchek Prakanong Bangkok 10260
. Tel: +66(0) 2186-4333 Fax : +68(0) 2186-4424
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Certificate No.:  C13190243 Page: 3of 3

»

Calibration Results:

Without adjustment

Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 85.0 °C

Locations Measured Temperature ("C})| Correction of UUC. (°C) Uncertainty (+ °C)
#1 84.76 -0.24 0.39
#2 85.24 0.24 0.44
#3 85.01 0.01 0.34
#4 84.93 -0.07 0.41
#5 85.10 0.10 0.38

Temperalure Distribution

Desired | Setting Indicating Measured Temperature at Spread Locations {°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 #5 ( °C)*
85.0 85.0 85.0 84.76 85.24 85.01 84.93 85.10 0.44

Bath Characterization
Indicating Measured Uniformity Measured Stability Overall Variation
(°C) {°C) (x °C) (°C)
85.0 0.43 0.17 0.78

Note: * Maximum uncertainty of the each position

The End of Certificate

SPCC-FM-C13-06: 01 Aug 2019
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Certificate of Calibration

Equipment: Balance Certificate No.:  C01193059 -,;I’:f,?-:\:':\"‘:
Model: AZ214 Issued Date: 28 August 2019 b5 it —
Serial No. (or ID.): 28092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sartorius Page: 10f 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

25 °C t 07°C

57 %RH  t 47 %RH

Environment Condition: Temperature

Humidity

MINE ENGINEERING CONSULTANT CO.,LTD. (44 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

22 August 2019

In house methad, SPCC-Wi-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrolagy
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572

=,

(Mr. Piyapong Sornkaew)
Person in charge

(Mr. Rungrod Jenkittrakulchai)

Authorized signatory

tothe or national

This cartificate is issued the units of

System of Unils (Sl). It prowdes ility of

standard or olher recognized nalionat standard laboratories.

which is obtained from the standard uncertainty mulliplied by tho coverage factor (k=2) to provide a level of
(GUM)

Tha measurement staled is the

of i ly 95%. Ilis in wihh lhe Gulde to ofL inty In

Thesa results may be affected by deviations from specified condilions. The rosults relata only to the inms testad, calibrated or samphad. The raporl shall nat be reproduced
exceplin full without approval of SPC Calibration Center Co , Lid

SPCC-FM-C01-06: 01 Aug 2018
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CALIBRATION CENTER CO,, LTD.

50l Wachirathamsathit 67 Sukturmt 1014 Bangohak Prakanong Banghok 10260
Tel: +88(0) 21854333 Fax : +66(0) 21854424
M:Wmtmn

Certificate No.:  C01193059

Calibration Results:
Before Adjustment

Page:

20f 3

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

Nominal Test Value 50 (g)
@4:@.’. Reference Points (g)
QO
A B C D E
3 - -0.0001 | -0.0001 | 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departura of indication from nominal value., Readahilly  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty
(@) (@ (g) (9) (@ -
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01002 0.0100 0.0000 0.00010 2.03
0.1 0.10002 0.1000 0.0000 _0.00010 2.03
ot 1.00002 1.0000 0.0000 0.00010 2.03
| S 5.0000) 5.0000 0.0000 0.00010 2.03
10 9.99993 10.0000 0.0000 0.00011 2,02
o 50 | 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.999¢9 100.0022 -0.0022 0.00017 2.00
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.99937 200.0040 -0.0041 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Banglok 10260
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Certificate No.:  C01193059 Page: 3of 3

After Adjustment
Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
& Nominal Test Value 50 (@
- _fz}’ Reference Points (g)
L@@
— A B c D E

| - 0.0001 0.0000 -0.0001 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readabllity 0.0001 (g)

Nominal test value (g} Standard Deviation

20 0.00005
200 0.00005

Departure of indication from nominal value., Readability ~ 0.0001 (g}

Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty B,
(a) (9) (a) (a) (9)
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 ] 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 | 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 0.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50,0000 0.0000 0.00012 2.01
100 99.99999 100.0000 0.0000 0.00017 200
150 149.99996 149.9999 0.0001 0.00023 200 |
200 _J 199.99987 199.9999 0.0000 0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019

PC CALIBRATION CENTER CO,,LTD. |

'Sol Wachirsthamsathit 57 Sukhurmvit 1014 Bangchak Praikanang Bangkok 10260
' Tel : +66(0) 2186-4333 Fax : +66(0) 21854424

websle : hitpu/Avww.spe-t.com
Certificate of Calibration xx://!
Equipment: Balance Certificate No..  C01193060 “‘,ﬁ}‘;
Model: AB204-3 Issued Date: 28 Augusl 2019 w%ﬂ
Serial No. (or ID.): 1123163290 (MEC-LAB02) Jab No.: KCAL1911191
Manufacturer: Msttler Toledo Page: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
21115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd, I
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH 47 %RH

Calibration Place: M NE ENGINEERING CONSULTANT CO.,LTD. (u 4)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Sol. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Tranyaburi, Pathum Thani 12130 Thailand.

Calibration By: Mr. Piyapong Sornkaew

Calibration Date:
The Method used:

22 August 2019

In 1ouse method, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(N MT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

CC2182572

S

(Mr. Piyapong Sornkaew)

(Mr.Rungrod Jenkitirakulchai)

Person in charge Authorized signatory

This certificate is issueri the unils of maasuremenl according to the Intarnational Syslom ot Units (S1), Itprovides ility of to i

or nalional
slandard or olher recognizod national standard laboratonies
The measuremenl uncertainty stated is the expandad uncertainty which 15 obtaned from tho standard uncartainty multipliad by the coverage faclor (k=2) 1o provide a level of

contdonce of approximalaly 95% K 1s detarmived in accordance with the Guide to of Ui inty in (GUM)

These results may be affected by

from specifiod The results relale only 1o the items tested, calibrated or sampled. The report shall nol be reproduced

excaptin full withoul approval of SPC Calibratian Cenler Co,, Ltd,

SPCC-FM-C01-06: 01 Aug 2019




Calibration Results:
Before Adjustment

°C CALIBRATION CENTER CO.,LTD.

ol Wachirsthamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Bangkok 10260

Tel : +66(0) 21854333 Fax : +66(0) 2185-4424

webahe : hitp/Awww.spctoom

Certificate No.:

C01193060

Page:

20f 3

Eccentric Error: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.

After Adjustment

PC CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 67 Sukhumvit 10141 Bangchak Prakanong Benglok 10260

Tel : +66(0) 21854333 Fax : +66(0) 2186-4424

webelte : hitp:/www.spo-rLoom

Certificate No.:

C01193060

Page:

3of 3

Eccentric Error: Weight to be1/< or 1/3 of Maximum capacity, taken from the cenler of the pan as a zero reference.

Nominal Test Value 50 (g)
Reference Points (g)
A B C E
- -0.0001 | 0.0001 0.0000 | 0.0000
Repeatabiiity: Determination of the standard deviation of weighing balance., Readability 0.0001 (q)
Nominal test value (g} Standard Deviation
20 0.00004
200 0.00004
Dieparture of indication from nominal value., Readahility — 0.0001 {(g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertalnty «
{g) {g) (@) (9) (g)
0.001 0.00100 0.0010 0.0000 |  0.00010 202 |
001 0.01000 0.0100 0.0000 0.00010 202
K R 0.10000 0.1000 0.0000 0.00010 2.02
| 1 1.00600 1.0000 0.0000 0.00010 2.02
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 49.99997 49.9992 0.0008 0.00012 2.01
100 99.99999 99.9990 0.0010 0.00017 2.00 u
150 148.99996 149.9985 0.0015 0.00023 _2.00
200 | 199.99987 199.9980 0.0019 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019

Nominal Test Value 50 (@)
Reference Points (g)
A B [ E
- 0.0000 0.0000 | 0.0000 | 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (9)
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departlre of indication from nominal value., Readabllity  0.0001 (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty «
() (@) (a) (9) (@
0.001 0.00109 0.0010 0.0000 0.00010 2.03
001 |  0.0100) 0.0100 0.0000 ) 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 _ 1,00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 ____0.0000 0.00010 202
10 9.99998 10.0000 0.0000 0.00010 2,02
50 | 49.999¢7 50.0000 0.0000 0.00012 2.01
100 99.999¢9 100.0000 0.0000 0.00017 2.00
150 149.99996 150,0000 0.0000 0.00023 2.00
| 200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019




°C CALIBRATION CENTER CO.,LTD.

8ol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2166-4333 Fax ; +66(0) 21854424
websile : hitpuMww.spe-rtoom

ey

Certificate of Calibration o5=>

il
e

e

:

Equipment: SPECTROPHOTOMETER  Certificate No.:  C06190376 %=X~
iy
Model: 732C Issued Date: 27 August 2019 mlﬂ;.?gi
Serial No. {or ID.): 2C41301043 (MEC-LAB11) Job No.: KCAL1911198
Manufacturer: KWF Page: 10of 3
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 245 °C k4 0.0 °C
Humidity 502 %RH t 04  %RH

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (Laboratory)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr.Nattapat Rungrueang

22 August 2019

In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Calibration By:

Calibration Date:
The Method used:
Traceability: This certificate is traceable Lo the CRM maintained by National Institute of Standards and

Technoloav (NIST) throuah Starna Scientific Limited.
The standard for Wavelenglh Certificate No. 72569 and 72568

The standard for Pholomatic Certificate No. 72671

S0

(Mr.Dumrong Boonsopon)

P e s

(Mr. Nattapat Rungrueang)

Person in charge Authorized signatory
| his certificata 1s issued the unils of ing lo the System of Unils (SI). It provides ity of Wi or naticnal standard or
olher recognized national sisnderd laboratones
fhe slatudis lhe which is obleined from the siandard i i by the factar (k=2) to provide a level of
conlidence of approximataly 35%. ks determinad in accordance with the Guide to of L n (GuM}
Thess resulls may be affactad by ions from spacifled Tha results relate anly to the items lasted calibrated or sampiod. The report shall not be reproduced excopt

In hull wathout approval of SPC Calibration Canler Co,, Lid,

SPCC-FM-C06-08: 01 Aug 2019

’C CALIBRATION CENTER CO,,LTD.

Wachirathamsathit 67 Sukhurmvit 101/1 Bangehak Prakanong Bangkok 10260
Tel : +86(0) 21864333 Fax : +66(0) 21854424

m:'mm
Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidih of Std at 4 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5803 0.586 0.0043 0.0045
420 nm
0.7€30 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0066 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0.531 -0.0008 0.0045
485 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0020 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9938 0.998 0.0018 0.0045
0.0020 0.000 0.0000 0.0045
0.5833 0.5685 0.0013 0.0045
530 nm
0.7249 0.722 0.0029 0.0045
1.0931 1.095 0.0011 0.0052

SPCC-FM-C06-08: 01 Aug 2019




5PC CALIBRATION CENTER CO.,LTD.

%Calthrat!on 6l Wechathameathit 57 Suktumvi 101/1 Bangohak Prakanong Bangkok 10260 N ] c viiin 1l uorrlodiom dria (duinetng) || [B) k4
e Tel : +66(0) 2185-4333 Fax : +66(0) 21864424 smawareeassociares co 1o JIRANATEE ASSOCIATES CO,LTD (Head office) | [isan |’
webslts : hitp/iwvww.spo-t.com e P s Ay s s, otk et i 130 oo
Certificate No. : C06190376 Page 30of 3
Calibration Results: Certificate Report
Without Adjustment
Photometric Accuracy (Absorbance) Customer Name : Mine Engineering Consultant
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty Customer Address : 124/37 Moo 1, Sol 2, Rangslt—Pathum road Pathum Thanl 12000
0:0000 0000 0:0000 0.0045 Instrument Calibrated Ambient Enviroment
X 0.569 0.0012 0.0045 .
635 nm 0702 Descdption : Sound Level Meter Temperature 1 (2443)°c
0.6921 0.689 0.0031 0.0045
Manufacturer : Aco Relative Humldity : (55215)%
i -0.0005 0.0052 )
10888 108 Model : 6226 Amblent Pressure  : (1008+5)hPa
Sertal No. 172841
The End of Certificate
Standards Used
® Sound Level Calibrator Delta ohm HD 2020
® Digital Multl meter Fluke 289/FVF S/N 67845
® Computer and Software Dell Vostro 5460 S/N 9CWD1Y1

Measurement Result

Method Standard Reading Eror After Adjustment
Reference (dB) (aB) (dB) + (dB)
Sound level 94.0 94.0 o] 894.0
Callbrator HD- =
114.0 114.0 o 114.0
2020

. | 78] 11 [ ooty
APPROVED BY | groduscn é.,,?mgr IR

Asanateyamednumaliafunds ; audul s ose-30a-3140

63/14-16,67/35-36 Potkasom 7,7/1 Rd., Thapm, Bangkokysl, Banghok 10600 Thalland
Tol: (66) 0-286808 12 Fax:(66) 0-2865-1889
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Calibration Certificate

Part Number: 721A2601
Description: Micromate DIN Base Unit

Serial Number: UM14539
Calibration Date: ~ DEC 1 3 2018
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a gquality system that is
designed fo assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or

National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unil, installed in the proper orientation and sufficiently level to
operate properly, This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be refurned fo Instantel or an
authorized service and calibration facility for annual calibration,

Calibrated By: 1¢eZ72—)

Xiaoming Yang

Z Instantel

Calibration Certificate

Part Number: 721A0201
Description;: MicroMate Linear Mic (2-250Hz)

Serial Number: UL3696
Calibration Date:  DEC 13 2018
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology, or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper oriemation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard,  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration,

Calibrated By:

71405201 Rev 11 © 2014 Xmark Corporation Instantel anc thc Instautel logo arc trademarks of Staniey Black & Decker or its affiliates
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Microphone Stand Assembly (part No. 72046001 T AT T s (e i S
_ [~
' s
Explanation
Instantel

The Microphone Stand Assemby provides increased flexibllity for various heights dependent on assembly,
as follows: §
o
Number of Sections Asssembled Helght E §
« 3 Sections 33.25” (84.46 cm), 8 - < R ik
+ 2 Sections 22.25" (56.52 cm) £ gl & Merci d'avoir choisi Instantel!
* 1 Section 13.25" (22.02 cm) (Requires optional Ground Spike, Part No. 1100241) 3 b4 s
' N
If height is requircd beyond the three combined sections, additional sections may be ordered or used from & : E
another existing microphone stand assembly. ! E ' Votre engagemeht avec
o= . as .
s €| « le leader mondial en matiére de moniteurs »
Package Contents p = . I Réasiy .
Microphone Siand Assembly PartNo. 720A6001 = § vous servira pour les années a venir.
(51 E |2
I 3 L) . . . . .
-Tﬁ:i;:ﬂ st:dt ::::::Iyni’ea:l.::\rsgmmm K gl d Gréce a votre achat, vaus étes 4 la pointe de la technologie en matiére de moniteurs. Au nom de tous les
« Optional Microphone Stand Assembly Extensi Section, Part No. 400-720020-000, - ¥ 3 § collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pour la réalisation de vos projets.
for extended length installations. g 2 s Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :
= Optional Geophone Spike, 3" (75 mm), Part No. 1100241, for short length installations.
* Rubber malley, as required. 3 g
o~
Installation @ S i 1) plus de 30 années au service des secteurs du batiment, d'activités minléres et de
1 Dy i :J.I:e quired height and bl lhel‘ i ';,‘ Stand by firmly hand- § géotechnologie
ighteni e i her. Do not use tools, such as a pliers or vice grips, to 3 . .
tighten the sections as this may damage the threads, 3 2) des conceptions durables et résistantes
2. Lim_e :;h Micmn!ion:d Stand lt\lsss‘mbly and e::ure lh:tc;he clip wilt allow you to insert § 3) des prodults faciles a utiliser gréce a une interface intuitive
mici one oriented towards the event to rECOr L - - -
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground 4) des options étendues de conformité réglementaire
is 100 solid, usc & rubber mallct and strike the top of the stand, being careful not to damage in the 6) un programme d'assistance, un service technique et une aide en ligne complets
microphone clip. DO NOT use a metal hammer as it will damange the stand. ™ f, A . N a7 n
4 Install the microphone into the clip. 6) Le logiciel Blastware® est fourni avec une garantie d'un an et des mises a jour gratuites pour la

premiére année f
Si un moniteur ou un capteur est ramené a l'usine pour étalonnage jusqu'a un an aprés [a date
d'achat, la garantie sera automatiquement profongée d'un an supplémentaire.

Use your hand or a rubber mallet to install the Microphone Stand; clip on the microphone. 7)
NOTE: DO NOT use a metal hammer as it wili damage the microphone stand.

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT ! Instantel n'envoie plus de manuels en version papier. Les
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le CD fourni, au format PDF Adobe
Acrobat® ou vous pourrez vous les procurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas & nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer

loer@i, l.com

l.com ou

un e-mail a service@ij

Nous vous remerclons de nouveau et avons hate de collaborer avec vous !

© 2016 Xmark Corporation. Instantel et son logo sant des marques dépasées de Stanley Black & Decker, Inc, ou de ses filiales. 72000201 Rév 04

StanteyBlock8 Decker
The World’s Most Trusted Vibration Monitors nstantel.co g’ InStantel

960-720006-000 Rev 01 - Product Spacticatinns sra Subjact to Changa
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method

4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method

6 Copper Digestion, inductively Coupled Plasma Method
7 Free Chlorine lodometric Method

8 Hexavalent Chromium Fittration, Colorimetric Method

9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 | Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method

14 | pH Electrometric Method

15 | Selenium Digestion, Inductivety Coupled Plasma Method
16 | Sulfide lodometric Method

17 | Temperature Laboratory and Field Methods

18 | Total Dissolved Solids Dried at 180 °C |
19 | Total Suspended Solids Dried at 103-105 °%C

20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method; Calculation

21 | Zinc - Digestion, Inductlvely Coupled Plasma Method _‘
\engaady

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23":l ed. Washington, DC: APHA, 2017.
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