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evegetation |

Planting

-]

1 and 2 years old seedlings

pines
2 years old seedlings

larch

— gonifers:

poplar, hornbeam, birch, black alders etc.

2 years old seedlings

— deciduous ireas

over 90 % machine planting

~ planting type

conifers 10.000 to 12.000 plants/ hectare

deciduous trees 7.000 to 10.000 plants/ hectare

Seeding

&

ties of seeds required (e.g. oak 500 kg/ héctare)

— quality is most important {only ceriified material)

- large quanii
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Mine Engineering Consultant Co., Ltd.

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

Qmait rine-engineering@hotmail.co.th /

ANALYSIS REPORT

Fognén : WeudIuR Fuusiadyne TagnAn : 620120

Uszsiamlasams : lasntswillesusivadaung Ussmutnsd 26201/15514 Fuiiusiaegne : 19-20 funau 2562
sunuialassnmstulsemudngi 19815/14577 Fufisudiaetng 21 flunau 2562

finalasans  : suauuieh sneuuiish SminunseRsssuTY Fuinagau : 21 fluAu-5 Wy 2562

fiiudegne  : usdm ld BuAiflese oudaususi $1dm Fufisieenuna ;5 wweu 2562

danniinsiain wieivindavneuusniientiu Usziamiaedns : a1nd

AUNUIANAYRIEATATIIN : UTM 47 P 0579984 E, 0970445 N.

fuvauAesiionsa9ATIEN : High Volume JuvesgUnIniaBuLiBy : TE-5025A
Sufinsaa¥uses (Certified Date) : January 28,2019 TunuAIgNTAEBULABY : January 28,2020
o o alin o . p HaATIEN Awasgu Y
viaunmema | Juiimsiiuaaedi WA s s
(mg/m°) (mg/m?)
TSP 19-20/03/2562 US.EPA 40 CFR 50, Appendix B 0.073 0.330
PM-10 19-20/03/2562 US.EPA 40 CFR 50, Appendix J 0.030 0.120

winewe:  Annsgiu maudssnAruenssunTRanedouuien? atuil 24 (w..2547) Gad dvunnasguaannamsluusseinialaealy
TSP: Huazesesiu Wde 24 Hlus
PM-10: Huazeasnuimannit 10 luaseu e 24 $alus

(Miss Paranee Lumboot)

(Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

Tenuatuiifusenaniziumegmlahuimssnsziviny 1-1
wuAragluiusewienanurauiiissued Ingldleueyginethalumednualdnusaamauidn
MEC-FM-45 Rev.00 01-10-2561
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Mine Engineering Consultant Co., Ltd.

Wil 2/115 wpefedn-unasuion 34/1 fuavszasiing Sunesyys Jarinuvusil 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-maﬂ. mine-engineering@hotmail.co.th /

ANALYSIS REPORT

Fognén : auaudtdn duusiasomua SEgNAT : 620120
Uszimlasams : Tasansuilesusinadaung Ussnudnsdt 26201715514

faunudalassnsiudsemudngd 19815/14577 Fuiitudaagne : 19-20 flunaw 2562
finalasens : FUAUUAAN BLNDUURRN SIMINUASATEIINIY Fufifudaegne : 21 fuem 2562
fiudegne U land Budidieds eoudaunut $10 Fulseaure  : 5 Wy 2562
anlinsadn  : whefivindgreuuiandwniu UTBINATEN @ SEAULEDN

AUNUINNAYB9E011IAT2930 : UTM 47 P 0579984 E, 0970445 N.

JUv29QUNTAINTIVIN : ACO 6226 juvatgunsnidauiieu : CA-12B/U2040047
szaudesdredslunisaauiisu : 110 dB/1,000 Hz
AnflanuldanniaTasinidies (SLM Reading dB(A) waz SLM adjust dB(A)) : 10630 dB/1,000 Hz

Suftnsaaiuses : 12 Tuiew 2562 wvfilenansaauifiou : HC190626

A1zAULEBNRaY (Equivalent Sound Pressure Level) (dB(A))
a0
Leq 24 hrs. Lmax
14.00-15.00 u. 56.6 86.8
15.00-16.00 1. 51.8 76.6
16.00-17.00 1. 50.8 74.3
17.00-18.00 1. 555 83.0
18.00-19.00 u. 55.6 814
19.00-20.00 wu. 60.7 88.4
20.00-21.00 u. 513 80.7
21.00-22.00 u. 51.4 83.9
22.00-23.00 u. 52.8 fH3
23.00-00.00 u. 57:5 69.4
00.00-01.00 u. 59.8 69.5
01.00-02.00 u. 53.6 76.0
02.00-03.00 1. 54.5 83.0
03.00-04.00 1. 579 82.8
04.00-05.00 u. 52.9 76.2
05.00-06.00 u. 51.2 79.7
06.00-07.00 . 55.7 71.5
07.00-08.00 u. 53.6 86.0
08.00-09.00 u. 53.1 74.3
09.00-10.00 . 54.6 74.5
10.00-11.00 u, 55.4 78.2
11.00-12.00 u. 53.1 81.6
12.00-13.00 u. 49.2 68.4
13.00-14.00 u. 53.6 778
JTAUHBUARY 24 YU /ﬁh -
FTAULALEEN D =0\, 88.4
AWIRTFIU /57 700 & N\ 115.0

o 3 LY = o w - )
VHBLWA: H mmg'mmuﬂ'izmﬁﬁmzﬂﬁumiaa ’ﬁ %‘ﬁ 2540) 1594 ﬂ’i“rﬂuqﬂiﬁﬁuixﬂuLﬂﬂd‘[ﬂﬁﬂ:l.lﬂ
L]

W

(Miss Chonnikan Nambubpha)

Analyst

Teuntuiiiusaaniziuiatdlfhunmaiemeiyini

(Mr. Kittiphid Plongkaew)

Laboratory Manager

wuAndeluiuamTanenunalimesud Tngldldsueyg et alumednuaisnwsanmaeuien

MEC-FM-45 Rev.00 01-10-2561
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Mine Engineering Consultant Co., Ltd.
\avil 2/115 seesedn-unsunen 34/1 duadssusiing sunesyyd Saiaunusi 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

~

S

ANALYSIS REPORT

A v L4 1 o o - L] )
¥agnn : vhaududnie duusieloua

Uszanlasanis : lesanswilaawsivasalns Usevmudngd 26201/15514
TamunuRlasInsiuUsemulngh 19815/14577

ﬂ‘ 5 o a0 o o 0 7] [ =l

Anelasanig : AUANURA 8LNBUURAY JIIRUASATSITUIIY

fifudaetng ;Ui lnd WBudiileSe reudaumusi S1in
aniinsada  : mheRvindgremuuienieniu

AunusnNnYasEn1ingadn : UTM 47 P 0579984 E, 0970445 N,

SgNAT : 620120

uifiudegne : 19 funau 2562
Junumede ;21 fdunau 2562
fufisenuna - 5wy 2562
Ussanmiesne : Anuduasiiiou

Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Freguency ; 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

wewg : “umsgiunulssnansennminenssssutiuarduwandey (a1 fmunnasgiumsmuauszRudssuarusduaiiou

NN (WA, 2548)

N/A = astadaliny, Frequency < 2 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm

nasziliamwiiag 17.00 u.

(Miss Chonnikan Nambubpha)
Analyst

(Mr. Kittiphid Plongkaew)
Laboratory Manager

's’mawaﬂ'uﬁ%mmLﬂmzﬁuiﬁadww[ﬁﬁﬂmm’m’il.ﬂ‘i"lzﬁtﬁ'lﬁu 1-1

wuAnmeluiurenfenenurausiiisaunid nslildsuaygnedraluansdnuaidnesanmauitn
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Mine Engineering Consultant Co., Ltd.

\ail 2/115 geefedn-uasuien 34/1 duadssadtng sunesyyl Torimunusil 12130

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

@ail: mine-engineering@hotmail.co.th /

ANALYSIS REPORT

Fognén s Wvfududin Auusiadgma SWeAgNAn : 620120
Usztnlasams : Tassnsimileausivadauns Ussvudnsd 26201715514  Suiiifiusetne : 20 Sunau 2562
saunudalasanTsiudseniudnsd 19815/14577 Fuiifudegne ;21 Suneu 2562

findlasants  : shuauuiish sneuuiivh SwiauaseIsIINY Fuiinagou : 21 fwAu-5 Wwweu 2562

Afiudaetne U3 land Budidlee aeudausuni $1in FuiseauRa ;5 Wy 2562

aalingavin  : Aapaiu Ussiamineghe : thiniu

AunisNNAYaeEn1lngaa3n : UTM 47 P 0579837 E, 0968870 N. AnwEA9EIe  : dedld linsnau

FEMINAFDU wmia nedauuarisends HamMIATIdn | Aesgiu?

pH E Electrometric Method (4500-H* B) T2 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) 220 .
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 79.2 -
Turbidity NTU Nephelometric Method (2130 B) 2.86 -
Sulfate mg/L Turbidimetric Method (4500- SO E) 18.2 :

Digestion, Inductively Coupled Plasma
Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Calcium meg/L 24.66 -
Method (3030 F, 3120 B)

Total Iron mg/L 0.15 -

Digestion, Inductively Coupled Plasma

Magnesium meg/L 44.54 _
Method (3030 F, 3120 B)

wema: ¥ insguaua it luuvanhiiiunuUsenAnnenssunsandeuuiieid aldud 8 (na. 2537) sanmusnlunszwdydRdauasy
v = Y : - - o, S 1 8 a e aa a .
uaz S IAMATHEIARBNUMITIA W.A.2535 [F89 AMvuaumsgrumn i luuvaniiEnfu Afuilusieissmunw @y 111

maudl 16 1 avtuil 24 nuaiug 2537 (Wszianii 3)

(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst - ' Laboratory Manager

TenuatulTusasamEiumatiai ll.ﬁil’ﬂu'miw’uﬂi'wﬁl.ﬁ'lﬂu 1-2

WudndelususenFenenunauddisaunsdiu Inslilasuoygmedruliuarsdnuaidnesainmaudem
MEC-FM-45 Rev.00 01-10-2561
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Mine Engineering Consultant Co., Ltd.

\avil 2/115 weuiidn-unsunen 39/1 Muadszsrsiing Sunedeys Farimuvusil 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

Fognén : eviud AR Auuniadyua SEgNAn : 620120
Uszinlasins : lassmawilosusivladaths Usemiutngd 26201/15514  Sufiiudmedng : 20 futau 2562
Suunudalasantsfudsemulngd 19815/14577 Fuitfudaagne ;21 flunpu 2562

finslasanns  : duauuish Sunouuiid SmiaunselssTey Fuiinagau : 21 HUAN-5 WwIeY 2562

dfiudaegne  : usHh lnd WBudiiese meudaununi $1dn Fullneauma ;5 ey 2562

andnsiain  : Wguuiish Ussuamineths : 1hinu

AMUNUIANAYIEATNTI0 : UTM 47 P 0576751 E, 0972293 N. anwuEA9E1e  : dedld finznou

FIENVATOY i Wnsauuarisaneds Wan1IAsRdn | AunaTgiu’

pH - Electrometric Method (4500-H" B) 7.07 5.0-9.0
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) 125 .
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 18.0 -
Turbidity NTU Nephelometric Methad (2130 B) 3.33 s
Sulfate me/L Turbidimetric Method (4500- SO4> E) 248 ;

Digestion, Inductively Coupled Plasma
Total Iron me/L 0.92 =
Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Calcium me/L 11.79 -
Method (3030 F, 3120 B)

Digestion, Inductively Coupled Plasma

Magnesium mg/L 6.21 -
. # Method (3030 F, 3120 B)

v v ; .
winewn: ¥ iasgiununmhluwaniffuniuUssnirugnssun1sauindauuiend atfuil 8 (. 2537) ssnmumslunsessdydRdnadu
wazShwAuAMELIATEULYINIR W.A.2535 Ted dmunasgiuannmiluwdnhfafu Afflusviswnw e 111

meul 16 ¢ aatudl 24 nuaniug 2537 (Ussand 3)

(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager

TeeuatuisusauanIziumaE1e Iﬁ'ﬁwu’;m’m”ﬁﬂswﬁlﬁﬁﬁu 2.2

wufndelususemisnenuralaiisd lnshildfueygmedradumednuaidnesanmauisy
MEC-FM-45 Rev.00 01-10-2561
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RECALIBRATION
DUE DATE:

lanuary 28, 2020

Calibration Certification Information

Cal. Date:  January 28, 2819 Rootsmeter $/N: 438320 Ta: 293 K
Operator:  Jim Tlech Pa: 745.5 mm He
Calibration Model #:  TE-5025A Calibrator 5/: 2262
Vol inlt | Val. Finat AVol. ATime op AH
Run [m3) {m3} {m3) {maln) {mm Hg) {in H20}
1 1 2 1 1.4080 3.2 2.00
2 El 4 1 10050 6.3 4.00
3 5 &) i 0.8580 7.9 5,00
4 7 Bl 1 0.8540 8,7 5.50
5 5 10] 1 0.7110 146 8.00
Data Tabulatlon
Pa Tsid
vsta Qstd Ay )"'r—'a ) ® aH(Ta/Pa)
{m3) {x-axls} {y-oxis} Va [x-axis) {y-axls)
§.9934) 0.7055 14125 0.9957 0.7072 0.8860
0.9892 0.5843 31,9976 0.9915 0.9366 1.2538
09871 1.0992 2.2334 6.9824 1.1018 1.4018
0.9860) 1.1546 2.3424 09883 11573 14703
0.9308 1.3794 2.8251 0,9831 1.3827 1.7732
= 2.08085 = 1.30832
QSTD b= -0.06380 QA h= -0.04004
rz 0.99395 7= ,99935
Calculations
Vstd=|aVol({Pa-AP)/Pstd){Tstd/Ta} | Va=|AVol({Pa-AP)/Pa)
Qstda|Vstd/ATime | Qa=[Va/aTime
For subsequent flow rate caiculations:
- Pa 3\ Tod =
Qstd= lfm(( BH\pog m?;m)).b) Qa= 1/m ((JAHi Ta/Pa)) -a)

Standard Conditions

AH: callbrator manomater reading (in H20)

AP; rovtsmeter manometer reading (mm He)

Ta! actuai absoiute temyperature K]

Pa: actual barometrc prassure {mm Hy)

b: intercept

Tstdif — 29B.15 ¢ RECALIBRATION
Psrd:} 760 mm Hy
KoY US EPA recommends annual racalibration per 1998

40 Code of Federal Regulations Part 50 to 53,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter I

the Atmosphere, 9.2,17, page 30

m: slope

Tisch Environmental, lne,
245 South Mlami Avenrue

Village of Cleves, OH 45002

“TOLL FREE: {§77)263-7610
FAX: (513)467-9009

(3110
S0,

S,

R b f%\‘zwm*f it

Calibratech Co.,Ltd.

%,
o

S
oy e

HEC-TISI-TIS1 70RS

710807 Moo 2, Sukkapmchasa 3 R, Bangpood, Pakired, Nonthaburi [1E20 CALIBRATION 0030
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Certificate No, 61-200289-2 Page : 1of2
Submitted by : Mine Engineering Consultant Co., Lid.

2/115 Sof Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A, Thunyabusi, Pathumihani 12110

Equipment : Electronic Balance
Manufecturer : METTLER TOLEDCG  Model 1 AB204-8
Serial No. : 1123163290
Capacily < 220 g Resolution : G000F g
Envirgnment : On site calibration was carried out at the Laboratery, Mine Engineering Consultant Co., Lid.
Ambient Terperature @ (27810290 °C
Relative Humidily : (67.01068.8) %
Alr Pressure 104040 mbar

Date of Calibration : 05 September 2018
Bate of Issue (8 Sceptember 2018

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : EAB 14

Edition 5, July 2015

Reference Standard Instruments ¢ This centitication is traceable to the International System of Units

Standard Weights
R Mo e Due Date Tregesbitisy
E261-E2624 C02172430 15 Nev 2018 Natienai Institute of Metrolegy (Thailang), (NIMT)

f

Approved by @ .t

{ Surachai Promthong )

Technical Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in fisll exeept wilh the prios wristen npproval of the Calibeatech Co. Lid.
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Calibratech Co.,Ltd.

TH06-7 Man 2, Sukh i 3 Rd., Dangpoed, Paltheed, Nombabud 11120

Tel(02) $hé-621F Faxd(2) 964-5155, e-mail : calivtmech, cald yaboo.oom, calibmish.i@hoimsiloom

Certificate No. : 61-200289-2

Result of Calibration ¢ Withoul Adjusimeat
UUC Conditlon As-Received :  Good

Departure of indication from nominal value

Nominal Valug Correction Uncertainty
(8) 4] .44
1 0.0000 0.006F1
2 G.000} 0.00611
5 0.0000 000012
i 0.0001 000612
20 0.0000 0.00412
] 0.000HF QU000
1060 -0.000% (LOG020
120 -0.0001 000028
130 X114 0.00038
200 ~0.c001 Q0.60038

d

This reported uncertainly of measurement was based on &

providing a Jevel of ¢onfidence of approximutely $5%

Eceentric ervor Loadest ¢ 50 g
A B C D E
96000 Q0000 -G0001 00000 00000 g

Repeatability Load test : 200 g
Stdav, : 000005 g
-ofo-

SAL-FO0M-03
.
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d uncertalaty mutiplied by 2 roverage facior k ~
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Certificate Of Calibration

ftem Audiogram Cer. Now HEC190626
Rrund GUEST Page H
Model: CA-LIB
Sertaf Numbar : V2040047 120,
Client : vhin Tl STt anaineud fin
12437 w1 snviadanlee pofnonn eodos sanesd 12000
Reem Amblent Conditlen Temperatare ; eI Colsniss Husndity oy *y
Callbrated Date 12 March 2019 Dase thate 12 March 2u20
Calihrated By Rattman Kankorns anana Procedure Used TEFCL78
STANDARD USED
DescnptonAtodet Seriat Number Manufaching Traczabniy Mo, Dee Dawe
PRECISION INTERATING SOLKDLEVEL 1341 LARSON DAVIS EEL.BP WA 1261 24 Janvary 2020
DIGITAL THERMO-HYGROMETER 35EGR1IET 1NGICON HOTETS50 17 September MY
Hesalt Sec Data Atrached

The Report Uncenmnty of Measvrement wis based on Standard tncertsimy Muiuphed By a Cos srags

k= 2 Providing a Level of Configence of Approsimately 93 %

Tins Certitication 1y traceabla o
Fhusitand Institute o1 Soentitic and Techaplogizal Bescarch Tyt

Hospitgl Avsats Monagement Seevice Co, 208 GHC Calibration Labiritory, And The Navemad Tnstitwte of Standards andd

. C'"'“g"\'m_ -
—tia

Calibrated By fi;‘ £ kgt LT Approved By

¥
t katonan kitbkomwanans ) ¢ Phakdee Chamanp 2
Engmeer ’ Serice Manager
viin gerfingn wmend maususnd wefiod dvin

$140 Wi 3 a0 oavuai sabmml 12190 g (2243390824 g 0-2432-9685




WEANIEY i 4} 1R HOSIITAL A38ETS MANAGEMENT SERVICES Go 144
Calibration Results R0
Cer.Noo UG 90020 - %eé 2 1} b g\
SN 2R
Loge : m%\\\g? i%ﬂg e SN e o SN /
&%m:“%‘:mw‘f:{;g:g m.\kx.‘.' :
) [eipls Quatisathve Testy Cammenis IR ; Qualitasive Tosts Cepiments o i
e 3 . -
T T T I AL — Calibration Certificate
;14 v it ¥ | Frus Levrle
17 i ¥} Baien e Part Number: 721A2501
. s Imbcatare (Roniang o : ‘
Le ; Tl v Uses Galdesogs e Descriptio; Micromate ISER Base Unit
'k VT e il Asaras Inaciligks
?[, 4 ,:;;-m [k Ausitde Sigmatc
- — G skl
ol Lt Extngga, = - Serial Number:  UM11032
[k Eisgrder  Transdavan IS AN Nuraber:
T ¥ | Fipore 12 Calibration Date: Nov 02 2017
I Commis buiiches L - . ., !
I Cuzmtitutlye Tesn Lununents Calibration Equlpmcnt: 71437402
11 V| G Bemsgiae s 4)
we | b Senent o Chxssi sk Lesds [
1
i Instantel certifies that the above product was calibrated in accordance with the
: et applicable Fistantel procedures, These procedures are part of a quality system that is
= : designed 1o assure fhut the procuct tisted above meets or exceeds Instantel
2% speeifications.
-9 T
S (L R z‘:,i‘ L=l i Auial | Avemags | Las: Sy 2 Lroama | T Instantel further certifies that the measurement instruments used during the calibration
Ol ki Ey N £)5%h " rx . . s
a8 116 16510 KD i) 2 £9 4 of this produet are traceable to the Nativnal Institute of Standards and Technology; or
! Nattional Research Counelf of Canada. Evidence of traceability is on file at Instantel
[Ty arrae ! . .
L 4 vt I Sy areel is vaifuble upen requust.
Tl ] TS e A | ) I ErT—
Lonsis “enep Izl Aeiall Averags ! b - \,;.{ = l;rw:ﬁ - T
(T A 2% — ’. Ky 1) - )
Hr ] Lol i i szt |\ The environment in which this product was calibrated is maintained within the
- w% aperating specifications of the instrument,
Uncakaing ¢
I Ter g
H v T : o Soa
‘mE e inficsted Actail Sl Averags Yot chins L el g-g{ﬁ% Please note that the sensor check Junction is intended to check that the sensors are
(23 \i\g connecled to the unit, installed in the proper orlentation and sufficiently level to
. \\:\‘\i operele properly.  This function should nor be conflesed with a formal calibration,
? TS Prevenils e Maintenance Trevcription and € smment bowhich requires the sensors be checked against a reference that is traceable to g known
" T weatl stundard. Instatel recommmends that products be returned to Instantel or
R < Lo authorized service and calibrarion Jocility for ennudd catibration.
. Lalibrate  Agjuar
Ty ‘\ Heplscs
Cumitkiieat Statur - N \}-_ 2 %
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Calibration Certificate

Part Number:
Description:

Serial Number:
Calibration Date:

72140201
MicroMate Linear Mic (2-250Fz)

UL2550
Nov 02 217

Calibration Equipment: 71437402

Instantel certifies that the gbove 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 meels or exceeds Instantel
specifications.

Instante! further certifies that the measurement insiruments used during the calibration
of this product are traceable to the Natioral Institute of Standards and Technology: or
Nationol Research Council of Canada. Evidence of iraceability is on file at Instantel
and is available upon request.

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

Please note that the sensor check function is infended to check that the sensors are
connected to the unil, installed in the proper orientation and sufficiently level to
aperate 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.

ya

Calibrated By:
Kinh Nguyen
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Microphone Siand Assenthly Par No. 72046008

Explanation

‘The Microphans Stand Aszemby provides lnereased fexIbifity Ror various heighls dependent on sssembly,
&4 [olfows:

MNumber of Sections Asssembled Height

» 3 Sectlons 33.25” (84.46 cm),

*» 2 Sections 22.25" (56.52 cm)

+ | Section 13,257 {22.02 em) (Requires optional Ground Splke, Part No. 1100241}

I feight is required beyund the e combined sections, sdditionz] sections may be ordered or used from
angilter existing microphone stand pssembly,

Package Contents

Microphone Stand Agsembly ParlNo. 72046001

Tools and Materlsis Required

+ Microphone Stand Assemsbly, Purt No, 720A60GL,

+ Optlonal Microphene Stand Assembly Extonslon Scction, Part No. 400-720020-000,
for extended length inatallations,

» Cptlonal Grophone Spike, 3" {75 mm), Part No. 1100241, for shart length installatinns.

= Rubber maiet, a3 required,

1 Seclion with optional Ground Spike - Part No. 1100241 _

Installation

I Determine the required height and aszesble the Microphene Stund by firmly band-
tightening the scetions together. Do avt use tools, such s  pliers of vice grips, to
tighten 1he sactions s this may damage the threads.

2 Logate the Microphone Stand Assemibly and ensure that the el lp will allow you 1o insent
the microphone orlented towards the event to ba recorded.
3 Tirmly push the Mictophone Stand Asseinbly into ihe ground using your hund, ar if' the ground

is too solid, wse o rubber matles and strike the top of the stand, being carcful ot to damage In the
microphone ctip. DO NOT use a metal hammer as It witl damange the stand,

2 Assombied Sections

3 Assembled Seclions: Microphone Stamd Assetnbly - Post No. 72016001

Middle Extension Section - Part No. 400-726020-000

q, Install the microphens into the clip,

Use your hand of a rubber matiet to Install the Microphona Stand; clip on the microphone,

NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

Instantel

S3G-T000-00Q Raw B + Product Spechiztors are Suiedt b Ovrge




Calibratech Co.,Ltd.
1T Moo 2, Sukhapreciasas 3 Rd., Bangpood, Pakkrod, Nenthabun 11120
Tel 4021 9644621 | Fax£02) 364-5155, e-mail . ealibratech. calfiyahoo.com, ealibmtschcalihotmail.eot

HEG-TISI-MS1702Y
CALIBRATION 003D
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Calibratech Co.,L1d.

T 067 Moo 2, Sukbaprachasan 3 R, Bangpeod, Pukkeed, Ni

hrhuri 11120

Certificate No,

Subinitted by :

Equipment :

Environment :

Date of Calibration :
Date of Issue

Calibrated by ¢

Callbration Method :

Ceenitieste o Calibrarnion

61-20028%-1 Page : 10f2

Mine Engineering Consultant Ca., Ltd,
27415 Soi Rangsit - Nakhon Nayok. 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110

Electronic Balance
Manafacturer ;  Sartorius Model @ AZ214
Serial No. 28092281

Capacity : 210 g Resolution ; 0.0001 ¢

On site calibration was camried out at the Laboratory, Mine Engineering Consulant Co., Lid.

Ambient Temperature : (249w27.1) °C
Relative Humidity (6ldtw6rl) %
Alr Pressure @ 1004.0 mbar

05 September 2018
08 September 2018

Akaradath Thippichai
In-house methed CAL-M2001 based on UKAS Publication ref'; LAB 14

Edition §, July 2015

Reference Standard Instruments ¢ This cenification is raceable to the lateraailonal System of Units

Standard Weights
jErAvicR
E261-E£2624

C02172430 16 Nov 2018

Natinnal Institute of Metrology (Thailend), (NIMT)

7
Approved by : /f/ [

[
{ Sumachai Promtiong )

Technical Muanager

‘The Uncenainlies are for a confidence probability of approximately 95%

This cerificate may not be repraduced other than In full except with the prier weiiten approval of the Catibratech Ce.Lid.

oo AL-FO031-03

T (021 964-62} Fax AD2) §64:5155, eomisil ; ealit -l Svakon.com, calibratonl califhetmalt com
S Rtion
Certificate No. 1 61-200289-1
Result of Callbration : Withour Adjustment
UUC Congtlitlon As-ftecelved = Good
Dzparture of indication from nominal value
Mominal Value Correction Uncertainty
(g} {g) (=g}
0.001 0.0000 0.00011
0.0} .00 0.00011
[OF3 AT 0.00011
H -0.0001 0.00¢11
5 0.6600 000042
1 40004 0.00012
50 0.0004 0.00014
100 -0.6001 ¢.00020
150 O 0.00038
200 0.G000 0.00038

‘Fhis reported uncertainly of measurement was based on g shindard uncestainty mutiplied by & coverage factor k =

providing a level of confldence of approximutely 5%

Eceentric error Loud test : oy
A B C 8] E
00005 (0002 G000L -D.0D0L Q0N g

Repeatability Laad test ! 04 [3
Stdev. < 0.00005 I3
~ollo -

Page 12 0f 2
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DKSH

i W T
NSC-FIS-TIS 17025
CALIBRATION 0224 CALIBRATION CERTIFICATE
Certificate No. ; 15STOB8E
Job No. : 00041382
Issus Date 1 13 September 2018
Location of Callbration © TN-Science Co., Ltd.
Customar Name . Mine Enginearing Consultant Co., Lid.

2115 Sol Rangsit - Nakhon Mayok 34/1
T. Prachathipal A. Thanyabur, Pathum Yhanl $1213C

Equipmant Name : Temperature Chamber
Manufecturer . MEMMERT
Madel : UF110
Sarial No. . B418.1125
1D No. T
Resolution 01 *C
Recsived Date + 29 August 2018
Calibration Dale . 29 August 2018
Amblent Temperature : {26%10)°C
Relatlve Humldity D {50£30) %
Pl
Calibrated by . tdr.Anupap Saiana Approved by : //W‘“'{
Calibration Enginaer Mr.Pramote Ramrong

.ahoratery Manager

The Uncarlalntlas are for a Confldenca Probability of Approximately 25%.
This certificate may not be reproduced oiher than In full except wilh tha prior written pproval of the head of Calibratlon
Laberatory Departmant.
DKEH {Thalland) Limited
Technoiegy
1412 bion 1. Tambon Payore. TICGH fagmbes Pek (TPARK WANGHIN) Snatiolyodin Real kit 85 b, Wangnal Iraviet
Prta ausr St Aputhava 13170 Fhone 0 2301 7208, Fax -G 3STRB832, Eamalt marote idha oo PAGE 113

Think Asia. Think DESH

CALIBRATION REPORT

Carlificale No. © 185TOGBE
Job No, © 00041392

Condition of this result of catibration :
4, Calibration Procadure
. This instrument was calibrated by  Insert $ standard RTD PT100 inlo chamber and Calibration according
te CR-T06-01 follow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Ghecks of Temperature
Conlroited Enclosures.
« The lemperature scals used was based on 1TS - 80,

- All data show below wera finat valuag and the initiat data may be obtained upon request.

2, Referance Standards [nstrument :

Instrument Searlal No./ine No, Certificate No., Traceability Due Date

Digita} Thermometer with MY49014782 / No. 2
RTO Ghannal ; 201 to 209

1B8TO00S DIKSH 20 January 2018

This cerificate is traceabls to The Interpational System of Uait,

3. Cendition of Calibrated item Goed
3.1 UUC Desceription :
Time Conslant 1 Hour i} Minute At 86 *c

Air valua or alr slider level : Off ; Fan Level - 100%
4. Result of Calibration : Without adjustment

4.1 Eqvironment condition :
Ambient temperature :  Minimum Value 260 °‘C Maximum Vakie 280 “C
Relative humidity t Minimurn Value 3B5 % Maximum Value 629 %
tine vollage supplied :  Minimum Value 225 VAC  Maximum Value 220 VAC

4.2 Sensors Installation Diagram :

e =
When ; 2 -
L 1 -~
A= Distance between senser and wall of chamber " o :
< v ¢
is 5 cm 048 m & b
~ { ot ' s,
e g
i

I -
aeldr# e 040 m

o AR

058 m e
/,@&»‘?1-4

Sensar installation tocation in Chamber @ Working Spacs!

PAGE 2/3

Think Asia. Think DKSH.




CALIBRATION REPORT

Cortificate No. : 1BST0686
Job No. 1 00041382

Table+t : Reporting of Temperature

Calibration Average Measured Temperature ("C) @ Sensor No, Uncorlainty
point (Sengor No.8 is REF)
(o w1 | w2 | #3 | #a4 | #s | w6 | a7 | w8 | #9 £ (°C)
BS 8530 | 8450 | 8561 | B5.08 | 8517 ] 8515 | B5.54 | 84.82 | 85.27 0.31
104 104.451103.99{104.61] 103.94 ] 104,92 104.00| 104.621103.72] 104.14 .34
180 18010 [179.711181.11] 479.69{ 180.44 | 179.74 [ 181.02{178.71} 1810 ;.88
Table 2 : Reporting of Characterization Resuit
Indicator Indicator Reading (°C) Stabllity Unlformity Overali variation
Set Paint (°C) MAX MIN £(°C) c) C)
85.0 85.0 85.0 0.08 0.43 0.86
104.0 1040 404.0 013 0.59 1.4
180.C 18090 1800 0.07 1.05 1,50
Nota
The reference sensor is preferably located of the geometric center -

The measured temperatura data readout by software “Benchlink Dalalogger 3 /;f...f
The quoted uncertainty include  Stability and " Loading effect (20% of Temp Uniformity) *

Stabitily - one-half of the greatest maximun differance of measured lemperatures at any one Sensor.

Lnjformily - the maximum difference of measured lemperatures at any sensors and the measured temperature
at the reference jocation which are observed at the same time or at as slose an observation time as possible

to delerming the temperature pattern or homogengity wilhin the chamber under steady stata condltions.

Ovarali Varighion - The difference of the maximum and minimum measured temperatures througout observation time.

Indicaing Temgeraiurg - the average reading of indicating device thal forms the integrat parl cf the enclosure.

The report uncertainty of measuremenl was nased on standard uncertainly multiptied by coverage factor & =
2, providing a levat of confidence of approximately 95 %.
--END--

PAGE 3/3

S st
Calibratech Co.,Ltd.

TA06-7 Meo 2. Subhaprach ARd, R I, Pakkred, Noithaburi 11820

TeL02) $E4-6211 Fax 02) 964-5355, crmail : valibrateck. califyaheo.cont, calibratesh ool hetmail com

Tt 28
GALIBRATION 0030

Certificate No, 61-420149-1 Page : 1of2

Submitted by ¢ Mine Engincering Consultant Co.,Lidl.
2/115 Soi Rangsit - Mokhon Nayok 34/1
T. Prachathipat A, Thanyabuzi, Pathum Thani (2110

Equipment : pH Meter with cicctrode

PH meter

Manufncturer : Eutech Model : pH 700
Range : WA pH Reselution : 0.0 pH
Serial No. : 983068 IDNo. : N/A
Eleatrode

Model : NZA Seria No. @ 275824)

Environment ; On site calibration was carried out at the Laboratory,
Mine Engineering Consultant Co..L1d.
(24.51025.0)°C

(501055) %

Ambient Temperature :
Relative Humidity

Date of Calibration : 95 September 2018
Date of Issue : 08 Scplember 2018
Calibrated by : Bunjerd Masri

Calibration Muthod : i
ation Methed In-housz method CAL-M4201 dircet measurement by using standard veltage calibsator

and using certified reference matetial (CRM)

Refercnce Standard Instruments 1 This cettificalion is traceable 1o the international System of Units
1. Multiproduct Czlibrator

Mo, Cert, No, Duz Date

400008 EIGITIONR 02 Sep 2009

Erggaliiite
Natienat fsstitate of Metrology Thailand (NIMT)
2. Stands#d Bulier Sofution

rH CenNn, Exg,Dase Trscenhility
4,005 1239 L3 Sop 2018
1000 1250 13 Sep 2018 Phyzikaliseh-Technische Bundesanstadt (FTE), Germmay znd
. (256 13 Sep 2015 Matienal Ingsitule of $tandards and Technology (NIST), U.S.AL, S.1.M.

Approved by : (‘?'7"_ /

{ Bunjerd Masri )
%:xﬁcr)i&zor

The Uneertaintics are for a confidence probability of spproximately $5%

Thimle ficin Tiiml KO

This cerificate may noz be reproduced other than in fisll except with the prior writtea approval of the Calibratech Co.,Lid,

o AL-FODF| 03




Calibratech Co.,Ltd.
F06-T Baw 2, Sukh ' 3 Rd., Bangpood, Pakired, Nontheburl 11120
Tel102) 954-6211 Fas.(02) Y54-5155, el ; calibrameh calfiyehososm, il h.cal@hotnail com

ICP 340492619

I

Crriteoans o aliyanion

PerkinEhnear” IPY TEST CERTIFICATE MODEL

Certificate No. :  61-420149-1 Page : 2of2 Aviozao

Result of Calibration : CUSTOMEr © widm Tuhfulttiutsnavilanoud $adn Date Tested: September 6, 2018

UUC Conditlon As-Recelved :  Good Recommendation Recertification

Funetlon : Eleztrical measurement Address 1 Tasnvtinahad Sieanast Perlod B Months
pH mter gonfidn-urauanzd d iy Bdnd Recertification Due: March 6, 2019

Perlorming starddard curve Dy Multiprotuet Calibrawor at plf (4.7, 10 Ennmdonit fawdlyuedl Date Last Certifled:

- - - User Name: aafadiinn] Visit Number: Installation
Adjusiment Curve | Applicd Voltage | Nominal Value | UUC Reading Correction Unéertainty Phane: 572073020 PerkinElmer Phone: 02-719-6420 oxt301-2
% nominal ot (mv) (M) JCottri(mvy| (V) (£mv) Fax: PerkinElmer Fax: 02-318-5587
1774800 4 4.004 {1 177.3 0.0 LR S|
EAA ] 0.0000 7 7.00 0.0 0.0 Q.040
-£77.480¢ Y 1000 | -177.6 G.1 QL
CONFIGURATION TESTED ACCESSORIES/COMPONENT
Funetion : pH miter with elecirade NOT INCLUDED
Pertorming o three - Builer sendird curs e ustag butfer noninad pH A7, 140 MODEL SERIAL NUMBER
Adjustment Curve | Siandard Bulfer | UUCReading | Corsection Unzcrtainty AVIO200 078518071803
at nominal pH {pH) {pH} (pH) (L pH)
4.005 491 G.00 0.020 TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
42,10 7.000 7.00 .60 0030 IPV Methods
6012 10.01 .60 960
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Remark Multielement Standard N0E9-1579 DEC 30, 2018
BUC - Unit Unéer Calibration Instrument Cal. STD4 ND930-0221 DEC 30, 2018
) . CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

This reparted uncertatnty of measurment was based on a stsadard uncertainly multiplied by a coverage factor k=2, 9, HNOS
providing a fevel of confidence ol approximalely 95% 10 % HNG3

-alk -

&
U

AL-FOR3L-03

Page 10t3

PerkinElgr Lid. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,

Khwang Bangkapi, Khet Muay Kwang, Bangkok 10320, Thailand




PerkinkEiiner

1PV TEST CERTIFICATE MODEL

ICP 340492618

AVIO200
SERIAL NUMBER : 979515071903 DATE TESTED : Seplember 6, 2018
PARAMETER SPEGIFICATION FINAL VALUE
Spectral Resolution : UV As 192,696 nm <0.009 (.00807 nm
NI 231,604 nm <0.011 £4.009t7 nm
NI 341.476 nm =0.015 0.05288 nm
Spectral Resolution : VIS Ba 455403 nm «0.020 0.017H1 fm
Precision
Zn 213.B56 nm % RSD <10 0.58 %
My 280,260 nm % ASD < 1.0 0.48 %
Mg 285.207 nm % ASD <10 0.8 %
Ba 455.380 nm %ASD <10 0.56 %
Detection Limits : Axial TI 190,801 nm 3(sd) <10.00 4.54 pob
As  192.686 nm 3(sd) <10.00 4.14 peb
Ss 196.026 nm 3(sd) <500 481 pab
Ph  220.353 nm 3(sd) <300 234 prb
Detectlon Limits : Radial A5 193,696 nm 3(sd) < B0 8.4 ppb
Zn  213.856 nm 3(sd) < 2.00 0.15 ppb
Mn 257.610 hm RIESH <1.00 0.02 ppb
La 379.478 ntn 3(s0) <3.00 0.79 ppb
Ba 455,390 nm B{sd) < 0.30 0.05 epb
Ba 493392 nm 3(ad) <060 0.04 ppb
BEC : Axial (1B X 10004(1S-I1B) Mn Z57.610 nm <30ppb 2754 ppb
BEG : Radlal (1B X 1060}/(I5-18) Mn 257610 nm <30 ek 22.11 ppb
Page 2 of 3

PerkinEler Lid. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Keang, Banghok 10320, Thailand

ICP 340492519

PerkiniZimer" IPV TEST CERTIFICATE MODEL
AVIQ200

SERIAL NUMBER : 0795180715803

Remarks :

DATE TESTED : September 6, 2018

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

meels
E::] does net maet

the PerkinElmer Specifications listed on this cartificata.

This cerlilizale does nol modify ParkinEimer's slandard terms and condition of sals,
including warranty terms.

Service Depariment PerkinElmer Lid.

.
Authorized Rapresentative < /m

{ M. Narong%anakét )

Assigtani Service Leader
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PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Nosgis7g
Description: Optima Family Multi-Elament Standaed

Matrix: 2% HNOs
Lot Numbar; 3ATTMKEX cortification Datd UN = = 2017

Explration Da:e:BEC 3 0 2013

* Instrumentzl Analysls using OPTHMA 7305 DV ICP Spectrometer:

Analyta  Labafed Moasured SRM Analyto Labeled Meazured SRK
Az S00pMmL  SD3pgiml  310%a” NI 0L pupiml 10.1 pgimt. 3138°
K 500 ugiml 503 ugAnL 31418 & G0 pgiml 9.99 pgiml. 315320
La 09pgml 101 ppiml 2rat 2n 10.0 pa/ml 0.1 pgiml, 31650"
100 ppimt, 5,08 pefml. Ji2gar Be 0o pgml 101 pgiml, tda
100 pgml 100 pgfmlL F132r My T00pg/ml 1,01 poiml Jidtar

* -~ indfleates NIST SRM 1 indicales CAM {wihen MIST 54 bt netavatabie)

Ralarancs Muli: Lott 3.650K8, 12-T1YP

Referto sida 2 for detalls of certification,

e Balanees ara callorated with welght sels tracsable to JIST,

guarantee thal our PerknElmar Pure Atoimic Speciroscopy Siendards are steble and accurats to £0,5% f catlfied

caneantration unll the expiration dale, provided tha elandards are kept ightly capped and slorod vndar nomnal Iaboratory

vc:&d:{:n; T:\r:;t:am;&smu:: sum of l'::rrr\:.dutive eitora aasocialed with Lhe analytlca! detenminations, plpatiing, ang oiuling 1o finat
. For 3 wer Une high purity aclds, ASTH Typa | waler (18 mugohm doubly dotan] , and lenchad,

tripte-rinsud Dotian, AN glnssware user Is class A, R ¢ ¥ Tech teachesh

Cerlifying Officar: V : pdﬁl':fﬁl/]

PerkinEimer®

Visit wwwperkinclmer.com/lasoffices for a complese Hsting of aur global offices,

Details of Certification

This Certified Reference Materiat (CRM) has been prepared and certified under an ISO 9001 system consistent with
the following guides:

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEMICITAC Guide: Quantifying Unceriginty in Anaiytical Measurement - Second Edition

ASTM D£362-98 Standard Practices for Certificates of Reference Materials for Water Analysis

I80 Guide 34 General requirzments for (e competence of reference materinis producers

180 Guide 17025: General requirements for the competence of testing and calibration laboratories

ISO Guide 31: Contents of certificates of reference materinls

NIST Technical Note 1297; Guidetines for Evaluating and Expressing the Uncertainty of NIST Meaosurement Results
1L AC-(12-2000: Guidelines for the requirements for the competence of raference materials producers

Instructions for Use:

Primary usnge of this CRM is in neat form or by serial dilution with a matvix of purily at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compatible with all present certified analytes
mmd contain stabilizers sppropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate ¢onipatibility considecations, All solutions should be tharaughly mixed, by shaking, prior to
use and never pipelted directiy from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior to use, Dilutions should be performed only with Class A volumeiric glassware.

Method of Preparation:

Clzan laboratory practices and techniques have been used throughout the preparation. All materials, equipment,
analytical instrumentation and personnel bave been qualified prior to use. The highest purity acids applicable, 18 megobm
dotble deionized water, acid-leached triple-rinsed bottles, and Class A glassware havs been used in all preparations.

Homogeneity:
Random, replicate samples of the final packaged matarial have been snalyzed to prove the homogeneity in accordance
with our internal procedures. This is consisient with the intended use of the Certified Reference Material,

Stafistical Estimator and Confidence Limits:

The certified value 'x’ listed on the reverse of this document is at the 95% level of confidence and can be ¢xpressed as:
X = x+/-1), where X =True value {Labeled Value}, U= Expanded uacertainty

U=k, where k=2 is the covernge factor at the 5% confidence levet

u, 15 obtnined by combining the individun! element standard uncertainty components v, and o svE?




PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Ng300224

Description: Instrument Catibration Standard 4
Matrix: 8% HNO,
Lot Number: 2-85MKBYY

* Instrumental Analysis using OPTIMA 7300 DV |CP Spectrometer:

Anzlyte  Labeled Hoeneured SR# Analyie Lahgled Beasured
As 00 gt PBYpgimE 21032 P 60,0 piml 49,7 gl
l 00 pgml  98.7 pgimb 316 8e SO0 pfml  49.8 poimi,
©d 500 pgmh 494 pmimL 3108
* = Indicates HIST $RIS 't~ lndizates CRM (whes MIST SAL & nal avaitabio}
Rafaranse Multl: Lot 1-121MKB, 1-07MKB

Reder to side 2 for details of cartificaticn.

Bolances am calibeated with waight sats lrcasbia to MIST.
W guneanies that our PerkinEimar Pure Atemic Spactroacopy Stendards are stable and acourslo 1o £0.5% of cerdified
tratlon unt tha dato, provided the Js are Kzpt Ughlly capped end slored under nomal Faboratory

Corlification Date; JUN -- 2317
Explration DnlDE E 3 U 2018

SRM
312
atdp

conditiona. This vatue la tha sum of falive arrors lated wilh he analyilcal determinations, pipatiing and cifuling to fingl

volume, For thess soiulions we use high purity acids, ASTM Typa | water {18 megohm doubls daicn}zlad). and feached,
{ripto-rinsed bellios. All glassware uzed s clags A,

5 ) Certifying Officen: ? 1 &‘3‘:,4/(/7

FPerkinElmer”

PerkinElmer, Ine

5.4, 7ok 1-203-925-4600
U.8,8, Yol Frec: 1-800-752-4000

Visit wwwi com{lanoftices for a complets Listing of our global offices.

Details of Certification

This Certified Reference Material (CRM) has been prepared and certified under an 1SO 9001 system consistent with
the following guides:

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEMICITAC Guide: Quantifying Uncertainty in Analytical Measurement — Second Edition

ASTM D6362-98 Standard Practices for Certifieates of Reference Materials for Water Analysis

150 Guide 34: General requirements for the competence of relerence materials producers

IS0 Guide 17025: General requirements for the competence of festing and calibration lsboratories

180 Guide 21: Contents of cerlificates of reference materials

NIST Technical Note 1297: Guidelines {for Evaluating and Expressing the Uncertainty of NIST Measurement Results
ILAC-(312-2000: Guldelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primnry usage of this CRM is in neat form or by seriel dilution with a matrix of purity ot or greater than the purity of
tke original matrix solution, If dilution is required the diluent must be compatible with all present certified analytes
and cantain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriste compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly from the bottie, Al surfaces that come in contact with the solation must be thorgughly
cleaned and leached prior to use. Dilutions should be performed only with Class A volumetric glussware,

Method of Preparation:

Clean laboratory practices and techniques have been used throughout the preparation. All mateejals, equipmest,
analytical instrumentation end parsonnel have been quelified prior to use. The highest purity ncids applicabls, 18 megohm
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in a1l preparations,

Homogeneify:
Random, replicate samples of the final packaged material have been analyzed to prove the homogeneity in accordance
with our internal procedures. This is consistent wilh the intended use of the Certified Reference Material.

Statistical Estimator and Confidence Limits:

The certified value ‘" listed on the reverse of this document is al the 95% level of confidence and can be expressed as:
X = x+/- U, where X =True vaiue (Labeled Value), U= Expanded uncertainty

Uszku_ where k=2 Is the coverage factor at the 95% canfidence level

u, Is othined by combiaing the individual clement standard unceriainty components u, and u=vEu?
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SR Catiation

Equipment;
Fodet
Senal No. tor 1)
Manutacturer:

Conrlition,

Cuslomer:

Environment Condition:

CGalibrabon Flace:

Calibralion By:
Calibration Date:
The Method used:
Traceahility:
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Foesam v ot

' CALIBRATION CENTER CO.LTD,

lW!Kh-'-ﬂhf!rn'ﬂlilk 57 Suhoamwt 10447 Bangehak Prakhaneng Bangrok 10260
ek 66100 21854333 fax 066 05 2185 4324
wiehsle. bt spdgreupanin

Cer uﬁcate of Calibration S,

et

SPECTROPHOTOMETER  Certiicate Mo  COG180438 2 &
' L g
s - E Rt
FRIL tesued Date: 22 Qatober 2018 I ARRY 3
HECTISHITS 170
04121043 Job No : KCALIR13763 Gt
KWF Page, taf 2

in Contiton

MINE ENGINEERING CONSULTANT CG LID
2115 JSP Gity Rangsitkong 1, Rangsil- Nakhon Nayok Rd,
Sot. Rangsit- Nakhon MNayok 2471, Prachathipat, Thanyaburd, Pathum Thani 12120

Temperature 241 " * 0.1 [+
FHumidity 872 RN + 15 GRH

MINE ENGINEERING CONSULTANT COL L
21115 8P Cily Rangsitkiong 1, Rangsit- Nakhon Nayok Rd,

TD.{Laboratary}

S Rangsit- Nakhon Nayok 2441, Prachativeal, Thanyabun, Pattium Thani 12130
. Bumrang Sconsopon
22 Outober 2018
I house mathad, SPCCAWR24 bave an ASTRE 27501 and ASTM £ 387-04
This cerbficale s aceable t the GRAM miwantaingd by National Insttute of Standargds and
Technalogy (NIST) Wrough Starna Soisnbhs Lintzl,

Tha standard far Wasetength Certhicate Ho GR719 and 62718

Tha stanclard lor Photomats: Qerifats Mo 62714

/\

U 8r Mitinon, Sehaean

Che&EEnad Dramnn ana)s

R0 My 2ty

?C CALIBRATION CENTER CO.,LTD,

i Wiachirgthams ythil 37 uthuswt 1611 Bangehak Fakbanang Rangkok 102¢0

Fel 160401 21850333 Fax 164 () 2165 9424

wehsite s BUpdawasprgrospenti

. Calibration Results:

Without Adjustmeant

Cettficale Noo COZ1B0438

Wavalongth Accurgey {nm), The apecirnl bandwidih of Std at 0.1 nm and UUC at 4 nm

Faga2nf 2

Piwotamelric Accuracy (Absorbanca)

Standard Wavelzngih Unlt Under Calibration Correclion Uneertainly
B0 20 0.6 0.0 430
11849 417.9 [ehat) 0.30
53642 53061 032 .30
513 44 wmzy .44 030
52052 5082 46D .30

The End of Certiflcate

Wavolength Standard abgotbance Uit Under Calibration Correction Uncerlainly
£.0000 0.000 ¢ QU0 20045
0.5508 0550 00098 00045
440 nm
07300 0.7%9 80016 00045
14347 1.031 20007 00054
8.0000 0.600 40620 0.0045
05032 (604 00008 Q.0045
464 nm
06723 Q672 40003 00045
08615 0967 4.0005 L0045
0.0090 0060 jaltie] 00045
05103 04518 IEsHEYS 00015
546 1 nm
06330 0.607 10016 000345
0.0927 3097 a0ua7 Q0045
1.0050 000 000 00045
BL5a0 1552 R LS 0.004%
590 nm
07309 0738 80629 0.0046
1aIn 1.0%0 20021 DUIH3
[iRaieil (3 00 .00 00045
15303 04528 e QLoas
GO
0 G385 OGRG BOGAG RCHEE
AT 0.03% Gy (360345

SRSt AT LY KL S YR EL TN




C CALIBRATION CENTER CO.,,LTD,

Warhitathamsartit 57 Sukhunivat 10471 Bangelsak Peaklanong Banghok 10266
Tk 064 (0] 27854333 Fax. 466 (0 2185 44929
webisite - hUp e spuarup Lo

i

e

ugnIAsaviadsmaasda

TuasIasa
iwedTuan;  KCALEB13763
uflpedosfin:  SPECTROPHOTOMETER  su: 723C wnoaetas: 20413010432
ATTARAL {3u) SRR RG]
22 Oct 2018 Puammmnada 22 Oct 2018 MUILAG
Unéi | g nd | g
General
[5] [} 1 evumsysobadas m [
[ ] 2. pvwitaie { deatddaadie, molu-uanindsd) 7] 3
71 3 3. mivd fia - e wlas {On-OF Swicth) 5 ]
[ i 4 1funa (Keypad) w7 i
(] ] 5 wihaa (Display, Screen Contrast) ] [
Spectrophotomater
I " 6. wredwludla (Battery Backup) »>= 2,5 VDT ] il
M 3 7. dmuuidonatineyn v (Wevelength Contrel) | [ I
Il [ 8 mrumniady (Wevelength Chack) i" ]
) ] 9. wmasdwliauae (W < 3,000 how) ] M|
3 10, sunasugauda (Visible < 5,000 hour) =l [}
I¥] ! 11, davdnwaindiain (Carousel Module) 71 I
pH Metor and Conductivity Meter
I . 12, SdaTvin ( Bfectrode and Connection Cable } i 1
[N o 13, sedumsazaely Electrode {Level KCL ) [ 0
1 . 14, dhiladudany Electrode (Dust Protection Hood) | [ I
1 e 15, avuilininen (Stand) I 1
Turbidimeter
3 0 16, ewmamyudianas {No Sample) i1 3
! I 17, wdunwdosainneaes (>= 2,5 Ykfy 3.0) 3 ]
Auntomatic titrator
M T 18, anaw Piston Burelties - M
1 i 19, Function Rinsing and Dosing - 3
[} { 20, stwuvinswranaradnsalifsinay ] 1
handnfinain o . /'-m
O

( Mr. Dumrong Boonsopon )

Service Engineer
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1 | Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductivety Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azlde Modification Methed
4 Cadmium Digestion, Inductively Coupted Plasma Methed
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
3 Copper Digestion, Inductively Coupled Pltasma Method
7 Free Chloring lodormetric Method
8 Hexavatent Chromium Fittration, Colorimetric Method
g Lead Digestion, inductively Coupled Plasma Method
10 | Manganese Digestion, inductively Coupled Plasma Method
11 | Mercury Digastion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method

14 pH Elactrometric Method

15 | Selenium Digestion, Inductively Coupled Plasma Method
16 | Sulfide ledometric Method

17 | Temperature Laboratary and Field Methods

18 | Total Dissolved Solids Dried at 160 °C

19 1 Total Suspended Solids Dried at 103-105 °C

20 i Trivalent Chromium Digestion, Inductively Coupled Plasma Method;

Filtration, Colorimetric Method; Calculation
21 | Znc Digestion, Inductively Coupled Plasma Methed
(nnasghady

APHA, AWWA, WEF. Standard Methods for the Examination of Water and
wastewater, 23” ed. Washington, DC: APHA, 2017,
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