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V-1

ﬂumwhwnmn'naanuuun-lin'lnzxﬁn

iloui : Audu
RN ee kL SIAES R I : 25 weinusognunerfiany
Ruck Constant (c) : 04
e Primer : Emulsion Certridge Size 60 mm x 400 mm (1.41 kg)
anwtnE © 1.25 glom”
Column Charge : ANFO
andd e (P)  0.85 giem’

Weight strength (s) : 1

Concentration : 3.86 kg/m
Degree of fixation (f) . 0.87
Spacing to burden ratio (S/B): 1.25
Application Error (Eapp) . 5%
Drilling Error (Epmy) 3 cmym
1. Maximum burden
BMax = 433 J(Prs)/(c+0.05)0557 5))
= 76/33 J((1x0.85)/0.4+ 0.05x0.95x1.25)
= 2.88 m.
2. Subdrilling
U = 0.3 X By,
= 03x2.88

=086 m - 5‘0.9 m,
3. Depth of blasthole
H = (M) xK)+ U
= ((1/0.97) x 10) + 0.86
=117 m = 112 m
4. Errorin driliing
E = Engp * (Epm x H)
= 0.05 +(0.03 x 11.17)
= 0.39 m.

= Buu~E

= 2.88-~-0.39
= 248 m, & 25 m. -V X

E
[ ]
[ ]
1]

6. Practical spacing
-]

7. Stemming

= 126x8
= 1.25x 249
= 311t m. A3 m

= 09x8B
= 08x249

= 224 m. &~ 22 m.

8. Height of total charge

hy

= H.h"
= 112-22
=9 m

0. Waight of total charge

@

10. Welght of primer
QP

11. Helght of primer
hy

‘-qﬁ%(j

= 3.86xh,
= 386x89
= 34.74 Kg.

= 6%xh

= 0.08 x 34.74 .

= 208 kg. (1.41 kg @ Cariridge)
= 2.08/1.41

~ 1.5 Cart

= 15xl,
= 1.3 x (400/1000)
=08 m

= H-hy-h,
= 11.2-22-08
=84 m

3.86 x h,
386x84
3242 Kg.




14. Quantity of Rock per Blasting

Qr = BxSxK
=25x3x10
~T5m.

15, Specific charge

Q = Q/Qg
= 3474775
= 0.46 kgim'

1-3

I

1]
¥
1]
14
1]
¥
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v = BXSXH =25X3X10 = 75 AU.LUAT X 2.5 fweanunadiuns
=187.5 i
/190 N
ﬁaonwnaaﬁugu Taz 550,000 A = 550,000 /300 = 1,833 i
N fiadesTadnlminoiue: 1,833+ 190 =  9.65 b w10 3

o -~ o
[CEOaE] nﬂumﬂi‘l:ﬁ:mn
d e a o a
= WTBNNTUEN Hydraulics Crawter DAl 9733 1 e
& &
- ﬂ'nummm'lun'mﬂ:p:tﬁﬁnma 3 W Unana 20 mm/m'[m

- FI'IIJI.lN'Hﬂ"I?HRﬂ’ﬂ:ﬂi)dl‘ﬂ'l-‘l"tﬂﬂ‘)uﬂ“ 10 3 8n 1.2 lIJﬂ1l1
ﬂUﬂ’l'llmﬂYNﬂuﬂ 112 07w

o & &
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- wwdovnmin Backhos {4 CAT 320 B Wlaifiourhy w1 du
- anwmansolunmyesn
M’/ 60 min hr = Cycles/60 min hr X Avg. Bucket Payioad in m

= 80 minshr X Avg. Bucket Payload
Cycle Time-min

Avg. Bucket Payload =

Heaped Bucket Capacity X Bucket Fill Factor

Actual m'hr = m’60 min hrX Job Efficlency Factor

Heaped Bucket Capacity = 1.2 ma

Bucket Fill Factor = 60 %

Cycle Time = 023 min '
-} fﬁcinncy Factor = 75 %
= 3 -» MR = 140.86 mfhr & 140 mhr

A -~ aanfiulnal = 1,833/15 & 1222 m (Loose)
3J
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= 8.73 Falaa
= 9 #7Tus
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[) I A Certified Medical Lab. Center

KiA L aburaluny Cultd

wvosisszsier {1 EAAMMRINR

Accreditation N>. 4117/65 ‘

NE .,

O BG LN.. 146488
Customer : WELL BEING (fhilnautvay) Date Regist: 09-Nay-2018 09:28:56 ":19 59 54 ARTINLIYASIY Fo-uwana. oadng eamy
Narrie : we Laduns saany 133/9 w3 nuEM 2.09 3.y 20000 Fuilwgan,. 2112561
Age: - Year Ward : 3200100603362 HN : 146491 = )
T THHAN T TATINONUIIUNT 198N

Remark :

Test Name Result Flag Unit Reference Range Method

2AUATALTA (Uric Acid*) 8.4 mg/dl 35-85 Dry Chem
Yedndiuda uaudy

Wnusvsian(siuuédana)  File attachments i

Tmlutuidudan(Total 238 High mg/dl 0- 200 Dry Chem

Chol*)

anawutalifadudngy Negative(0.07) Negative (< 0.9) an

1l{Hbs Ag)

RIIAUTIONWNIT L6 U File attachments Y

AnRfmoiasunnd File attachments

ATI4RNTI0N W aR(SPT) File attachments

m awiBnesinTasen : Wilawazuemagluinausiung

] swidnewsdusnsen : Anund

|
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214467

Rep(lrlc‘d‘ By : Miss Yauwarnan Boriwong M1.4287 iime : 09-Nov-2018 15:49;55 Remark :
(High) means higher than re“erence value ‘ 1 I a  www.wellness.co.th
) Tel 080-5734296,033-00222841005  Line ID @wellbelngia www.facebook.comAwebeln: byrl well .co.1)
Appioved By - Miss Yauwanian Boriwolig MT.4287 Thne : 09-Nov-2018 15:49:57 {Low) means lower than reference value S g c

{*) 150 15189 accredited
Print Date | ugse asds Nime: 09-Nov-2018 16:54:17
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Name : win 3n yeyay

Age : 62 Year Ward : u.NaaSuidaugugu HN : 146514
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Test Name Resuit Flag Unit Reference Range Method
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dmufnrvan(ssuuAdaan) File attachments

1ululududas(Total 227 High mg/dl 0-200 Dry Chem

Chol*)

anwniflalfadudniay  Positive(3630) Negative (< 0.9) an

1l(Hbs Ag)

ATIRANTIONMMTIHBY File attachments .

aatumalagunnd File attachments
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Reported By : Miss Yaowaman Boriwong MT.4287 Time : 09-Nov-2018 15:04:25 Remark :

Appraved By ; Miss Yaowaman Borlwong MT.4287 Time ; 03-Nov-2018 15:04:26

Print Date : Miwudad Juwue Time: 09-Noy-2018 15:26:24

(High) means higher than reference vl
{Low) means lower than reference vaiue
(*) 150 15189 accredited

Tal: 033-002228,044-000792 Website: www.rla.co.th

RIA Laboratory Co., Ltd
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Date Regist: 09-Nov-2018 09:29:12
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Age : - Year Ward : U NSRS YAauAugY HN : 146509

Remark :

Test Name Result Flag Unit Reference Range Method
o

Wnsmsan(isuudinaa) File attachments

Tnltuduidan(Total 197 mg/dl 0-200 Dry Chen

Chol*)

ananndaliadudniay Negative(0.05) Negative (< 0.9) an

fi(Hbs Ag)

AAAUINN WM lEu File attachments "

arnaranulasunne
/N TINNWUan(SPI)

File attachments
File attachments

R.epuutud By : Miss Yauwaman Boriwoig MT.4287 Tume : 09-Nov-2018 11:39;17
Approved By - Miss Yoowanian Botlwoiig M14287 TMine : US-Nov-2018 11:39;18

Print Date : inusiml durus Time: 09-Nov-2018 13:17:33

Remark :

(High) means higher than reference vajue
(Low) means lower than reference value
(*) ISO 15189 accredited

lel: 033-002228,044-000792 Website: www.ria.co.th
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Customer : WELL BEING (fhinoulng))

'J I A Certified Medical Lab. Center

Accreditation No. 4117/55

Date Regist: 09-Nov-2018 09:33:43
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an A1sEauLABaLeab(Equivalent Sound Pressure Level) (dB(A))
Leqg 24 hrs. Lmax
10.00-11.00 u. 56.4 838
11.00-12.00 u. 59.8 783
12.00-13.00 u. 59.6 79.3
13.00-14.00 u. 59.4 81.2
14.00-15.00 . 60.8 83.0 o
15.00-16.00 u._ 647 84.6
16.00-17.00 . 66.1 854
17.00-18.00 u, 60.1 80.0
18.00-19.00 u. 58.9 74.4
19.00-20.00 1. 58.8 819
20.00-21.00 u. 577 76.6 -
21.00-22.00 u. 55.2 B 71.9
22.00-23.00 u. 51.7 67.8
~ 23.00-00.00 u. 507 721
00.00-01.00 u. 50.3 735
01.00-02.00 u. 52.0 84.3
02.00-03.00 u. 47.8 61.6
03.00-04.00 u. 48.7 704
04.00-05.00 u. 524 B 77.4 -
05.00-06.00 . 57.1 74.9
06.00-07.00 u. 59.8 775
07.00-08.00 u. 534 85.9 -
08.00-09.00 1. 1 59.9 78.5
09.00-10.00 wu. 56.7 82.2
szAULABNLRAY 24 Y. 59.0 -
T T - 85.9
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AsraudBaaaE(Equivalent Sound Pressure Level) (dB(A))
a0
Leq 24 hrs. Lmax
10.00-11.00 u. 63.6 82.5
11.00-12.00 w. 646 ) 84.4
12.00-13.00 1. 63.1 82.8
13.00-14.00 u. 62.7 81.3
14.00-15.00 w. 64.6 814
15.00-16.00 1. 63.2 826 |
~ 1600-17.00 u. ) 629 80.4
~ 17.00-18.00 u. 6Ll ) 823 ]
18.00-19.00 u. 61.1 83.5
19.00-20.00 u. 59.3 804
20.00-21.00 u. 57.9 ) 814
21.00-22.00 u. 55.6 77.9
T 22002300 u. 531 725
23.00-00.00 u. 52.2 70.9
00.00-01.00 u. 55.2 79.8
01.00-02.00 . 525 79.2
02.00-03.00 u. i 49.7 724
03.00-04.00 u. 49.0 72.2
04.00-05.00 u. 52.3 77.8
05.00-06.00 u. 62.6 83.2
06.00-07.00 u. 64.0 87.0 -
07.00-08.00 u. 64.8 85.1
08.00-09.00 w. 63.0 83.3
09.00-10.00 wu. 64.2 86.5
sauLdgLanY 24 1y, 61.5 =
svauLdesdedn - 87.0
AMIATEIY . 10.0 115.0
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e Arszauldsaeae(Equivalent Sound Pressure Level) (dB(A))
Leq 24 hrs. Lmax
11.00-12.00 1. 62.2 86.6 N
12.00-13.00 u. ) 629 76.0
13.00-14.00 u. 54.3 i 840
14.00-15.00 u. 57.2 - 78.6
15.00-16.00 u. 515 73.5
16.00-17.00 u. 52.0 75.9
B 17.00-18.00 u. . 522 83.3 -
18.00-19.00 u. 49.8 80.2
19.00-20.00 1. 499 65.0
20.00-21.00 1. 52.8 637 -
21.00-22.00 u. 53.4 il 65.3
22.00-23.00 u. 52.6 63.2
23.00-00.00 u. 53.0 63.7
00.00-01.00 u. 514 69.7
= 01.00-02.00 w. 51.7 80.6
02.00-03.00 u. a47.7 81.5
03.00-04.00 . 47.0 66.5
04.00-05.00 u. 52.5 83.0 -
05.00-06.00 u. 56.1 87.1
06.00-07.00 u. 514 72.0
07.00-08.00 u. 55.7 82.4
08.00-09.00 u. 52.3 72.2
09.00-10.00 u. 55.6 734
10.00-11.00 w. 54.0 77.3
STAULREARE 24 Y3, 55.3 -
syAULABIdEn T~ 87.1
ARSI . G 115.0
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AMNUINNAVDIEN1UNTIVIA : UTM 47 P 0713972 E, 1469669 N. Ussimdnagng ; Anuduasiiiou
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result !
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A 3
Peak Displacement ; mm N/A N/A N/A
Standard?
Peak Particle Velocity ; mm/sec - - 2
Peak Displacement ; mm - = -

Measured Instrument Brand Model

Instantet Minimate Blaster

wnewg  inesguemsismansmniminnnsssngfuardunsaes 5a ﬁwuamasg'mmsm'llqm.",ﬂ"1|Lﬁrlmazuﬂﬁ‘1’uaxl,ﬁau
Mnnsviumiiaaiu (w.A. 2548)
N/A maneia Frequency < 2 Hz, Vetocity <0.530 mm/sec wag Displacement < 0 mm
o -
Vassiuavilel 16.20 u.
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Result
Frequency ; Hz | NA N/A N/A
Peak Particle Velocity ; mm/sec N/A NA N/A
Peak Displacement ; mm N/A N/A N/A
Standard” B
~Peak Particle Velocity ; mm/sec - - -
Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel | Minimate Blaster
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N/A wsedia Frequency < 2 Hz, Velocity <0.530 mm/sec ua Displacement < 0 mm
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a013059990  : ARDIUNIUTS Ussandaegne : thAonu
AU NNAYeRnTATI9YA : UTM 47 P 0712387 E, 1469225 N. Snwusietne : la Savnswdntos lufindu
TBN1IMARY i Fenmdauuarifonss nan1sATIIA | Aanasgu?
pH - Electrometric Methed (4500-H B) 7.35 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 20.2 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 550 -
Total Hardness mg/L as CaCO, | EDTA Titrimetric Method (2340 O) 346.1 z
Turbidity NTU- Nephelometric Method (2130 B) 292 -
Sulfate meg/L Turbidimetric Method (4500-SO,7E) 63.7 -
Digestion, Inductively Coupled Plasma -
Total Iron me/L 0.015 -
Method (3030 F, 3120 B)

wnewg: ¥ wmsgiaunmiluuvanhiunalssnideasnssunsaanndouuisy @ atuil 8 (w.a. 2537) sanmuanatuwssudydRdadiy
WarNWIALAMBWIATONUNITIR W.A.2535 (Fos Mwumnasgivaunwmiluuanihfndu fRulussiasngiune @ 111

#ouil 16 ¢ aa¥uil 24 nuAUS 2537 (Ussuwdl 3)

Craromg

(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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dagnén : USEW wandusiRauaug Iie IWAgNAI : 620101
Uszimlasans : lasansmileansiugaamnssusiiniuyu Fuifivdaagne : 29 fuey 2562
Usenmulng 21379/15245 Fuitudaegne 1 ey 2562
fndlasans  : duawiles Sunadles Soravays Fuivedeu  : 1-12 Wiy 2562
giudegne  : Uew Ll Budilieds reudauni i Fuveeuma ;12 wwigy 2562
aafinsaedn  : asvithusaunans Usuandaogng : i
AUVLINARYBa URs299A : UTM 47 P 0712740 E, 1466760 N. Snwusiaetne : la favnoudnios lifindy
FenSNAdaY iy IBnaeuuarifeeds HANIATIVIA Amsgu?
pH - Electrometric Method (4500-H* B) 7.70 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 6.0 2
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 305 =
Total Hardness me/L as CaCO; | EDTA Titrimetric Method (2340 O) 183.0 % ]
Turbidity o NTU Nephetomnetric Method (2130 B) 1.67 - S
Sulfate me/L Turbidimetric Method (4500-S0,7E) 29.8 .
o Digestion, inductively Coupled Plasma
Total Iron mg/L <0.01 =
Method (3030 F, 3120 B)
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(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Tel(662) 0642253, (662) 0644754, 083-5459195 Fax(662) 0642253
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ANALYSIS REPORT

FagnAn : U3t windnusifauauge $1iia FWEGNAT : 620101
- 1a a a o da o ' -
Uszimlasans : lassntamileausiiugnamnssuyiinfiuyu WAAUABEY ;29 LUAU 2562
Usenulng 21379/15245 JuniuRleene 1 weu 2562
4Y o P ° P v o ar
nAalATINIG : MNUALUADY BUNDABY WWWINTAYS Sufivedou 1 1-12 Wwweu 2562
giiudaedne  : U3dw Tl Budideds eeudaueud $1ie Tuiis1weuna ;12 Wegu 2562
gainslada  : Usiautulsluvdn Uszinndaegny  : dileinu
Auviinavasan1ngaaia : UTM 47 P 0714049 E, 1469626 N. Snweusdieine : 1alifld dnznou lafindu
Amnsgt
, - . WaN1s
TenIINAEaY wue Aonadoauuazifeneds - « | uhueinviua Lnguﬁa-;ﬂau
AAsei

vanzau gaan
pH - Electrometric Method (4500-H" B) 7.18 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 630 <600 1,200
Total Hardness me/L as CaCO, | EDTA Titrimetric Method (2340 O 449.9 <300 500
Turbidity NTU Nephelometric Method (2130 B) 0.83 5 20
Sulfate meg/L Turbidimetric Method (4500—SO4Z’E) 103.3 <200 250

Digestion, Inductively Coupled Plasma
Total fron mg/L <0.01 =0.5 1.0
Method (3030 F, 3120 B)
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(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst >/ Laboratory Manager
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\E-mail: mine-engineering@hotmail.co.th /

ANALYSIS REPORT

Hagnan : USE nandnusidauaugy $1in SWEGNAI : 620101
Usznlasanis : lasimamileausiugaamnssuslindiuyu Fuiifiudaegng : 29 funau 2562
Usgnulng 21379/15245 Fuifusaetne ;1 wwieu 2562
fifdlasens  : dhuawiles Sunedes Sariavayd Fuiinegou  : 1-12 wweu 2562
gfiudaedne - uiew Ll Budidiete reudaumuyi $1i Fuireeuma ;12 wygu 2562
gandinsaade  : Uethauthumeuuy Ussndaegng : dildiau
AUVLIRARYDIEANTIATIIR : UTM 47 P 0713204 E, 1467655 N. Snwausdaene : lalifid fesneu lifindu
- Anasg’
S1UNIINAFD Wiy Fonadaunazifansds :‘anf, nsusitvua | inausioylan
A dnnzay gedn
pH Electrometric Method (4500-H* B) 7.40 7.0-85 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 5.6 - -
T_otal Dissolved Solids mg/L Dried at 180 °C (2540 C) 518 <600 1,200
Total Hardness me/L as Ea&); “ ETAﬁrimetric Method (2340 C) 360.4 <300 500
Turbidity NTU Nephelometric Method (2130 B 1.67 5 ] 20
Sulfate meg/L Turbidimetric Method (4500-S0,7F) 56.2 <200 250
Digestion, Inductively Coupled Plasma
Total Iron meg/L <0.01 =<0.5 1.0
Method (3030 F, 3120 B)
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(Miss Onanong Ruangsan) (Mr. Kittiphid Plongkaew)

Analyst . Laboratory Manager
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A

ANALYSIS REPORT

Yagnan : USEW sdnsiusidauauge d1in FAEYNAT : 620101
P ia a o v dd o ' P
dszianlasanis : lassnnavileusiugraunssusiiniiuyu Juihudaagne : 29 unay 2562
Usgnuling 21379/15245 Juniumiegne 1 gy 2562
vrdasants  :shuawmiles Sunadier Swiavays Iuninagau : 1-12 wweu 2562
diiudadne 1 U3ev Tl BudifieSa reudaunud $rie Fusenuma 12 wyiey 2562
daringaada  : UsumuluABUNAN Uszinmdaagne : nleiduy
AUV ANAYasaalns2I99m : UTM 47 P 0712688 E, 1466237 N. fnwusdedny : Talifld dnsnou ladfindu
Amnsgu?
[ =y o) ¥ (=3 Nan"s
FBN1INAEHDY WY ToNAABULAZIDD 1904 - . | inndinmue | ineusiaylax
Taszd |

fimunzay degn
pH - Electrometric Method (4500-H* B) 7.98 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 296 <600 1,200
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 175.0 <300 500
Turbidity NTU Nephelometric Method (2130 B) 0.83 5 20
Sulfate me/L Turbidimetric Method (4500-50,EF) 29.0 <200 250

Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 <0.5 1.0
Method (3030 F, 3120 B)
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(Miss Onanong Ruangsan)

Analyst

(Mr. Kittiphid Plongkaew)

Laboratory Manager
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KE—rnail: mine-engineering@hotmail.co.th /

ANALYSIS REPORT

Hagnén : U3 mandnusidatudugu i SWEgNAN : 620101
& 1a a a o dd o v o
Uszunlasenis : lassmamiiesusiugaavnssueiindiuyu JunhuAiedns : 29 A 2562
Usgymuling 21379/15245 JuhsuRaedne 1 wweu 2562
fnslasants  : duawmdies Sunadies Swinvays Juiivegeu  : 1-12 wwieu 2562
diiudaegne  : uSem Ll ddeSe moutausud $1ia Sulsroeuma 12 Wweu 2562
#0N0R59990 @ Yauianat unauuu Ussinn@legne : uladu
AuvLsiinvasdnniingadn : UTM 47 P 0713434 E, 1467441 N. anwuzdeene : la dngnsudnios Lifindu
Amassu?
FIWNYINAEDY ¥y nadouuazise1ads - . | wnaaeifivua snmviaaﬁa:u
Aeswh |
fiviunzay GG
pH - Electrometric Method (4500-H" B) 7.52 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <50 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 286 <600 1,200
Total Hardness meg/L as CaCO; | EDTA Titrimetric Method (2340 C) 182.2 <300 500
Turbidity NTU Nephelometric Method (2130 B) 0.83 5 20
Sulfate me/L Turbidimetric Method (4500-SO,%E) 26.7 <200 250
Digestion, Inductively Coupled Plasma
Total fron me/L <0.01 =<0.5 1.0
Method (3030 F, 3120 B)
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(Miss Onanong Ruangsan) xz (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Environment

al

RECALIBRATION
DUE DATE:

January 28, 2020

Calibration Certification Information

AP: rootsmeter manometer reading {

mm Hg]

Ta: actual abselute temperature | k)

|Fa: actual barometric pressure (mm Hg)

b: Intercept

m: slope

Cal. Date: January 28, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Operator:  Jim Tisch Pa: 7455 mm Hg
Calibration Model #:  TE-5025A Calibrator §/N: 2262
Vol. init Vol. Final AVol. ATime 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 63 4.00
3 5 6 1 0.8980 7.9 5.00
4 7 8 1 0.8540 8.7 5.50
5 9 10| 1 0.7110 12.6 8.00
Data Tabulation
Pa_\ Tstd
Vstd Qstd M( Pstd /\ Ta ) Q | BH(Ta/Pa}
{m3) {x-axis) (y-axis) Va {x-axis) {y-axis)
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 m= 1.30932
QSTD b= -0.06380 QA b= -0.04004
r= 0.99995 r= 0.99995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subseq flow rate i
- Pa Tad -
Qstd= llm(( ;‘.H(WXT—-))-b> Qa= 1/m (( JaH{ Ta,fpa)> —b>
Standard Conditions
Tstd:|  298.15 RECALIBRATION
Fstd| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: callbrator manometer g {in H20) 40 Code of Federal Regulations Part 50 to 51,

Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

Tisch Environmental, inc.
145 South Miami Avenue
Village of Cleves, OH 45002

www tisch-env.com
TOLL FREE: {877)263-7610
FAX: (513)467-9009

CAL i

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukh h 3IRd, B
Tel{02) 9646211 Fax.(02) 964-5158, e-mail : calibrurech. cak@yshoo.com, calkbvatech .caifhotmall.com

N NBC-TISI-TIS 17025
gpood, Pakkred, nize CALIBRATION 0030

Certificate of Calibration

Certificate No. : 61-200289-2 Page : 10f2

Submitted by : Mine Engineering Consultant Co., Ltd.
2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment : Electronic Balance
Manufacturer : METTLER TOLEDO Model : AB204-S
Serial No. : 1123163290
Capacity : 220 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
Ambient Temperature : (27.81029.0) °C
Relative Humidity : (67.0t068.8) %
Air Pressure 1004.0 mbar
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

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

Standard Weights
ID No, Cert, No, Dug Date Trageability
E261-E2624 C02172430 16 Nov 2018 National Institute of Mctrotogy (Thailand), (NIMT)
Approved by : -
( Surachai Promthong )
Technical Manager
The U inties are for a confid probability of approximately 95%

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

L-FO031-03




CAL

Calibratech Co.,Ltd.
7 106-7 Moo 2, Sukhuprachasan 3 Rd., Bingpood, Pakired, Noathaburl 11120
Cel(U2) 964-6211 Fax (02) 964-5155, e-mail : calibruicel;._ealdiynhoo.com, calibmtech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-200289-2 Page : 2 0f2

Result of Calibration : Without Adjustment
UUC Conditlon As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) ® (£8g)
| 0.0000 0.00011
2 0.0001 0,0001]
5 0.0000 000012
10 0.0001 0.00012
20 0.0000 0.00012
50 0.0000 0.00014
100 -0.0001 0.00020
120 -0.0001 0.00038
150 0.000t 000038
200 -0.0001 0.00038

This reported uncertainty of measurement waes based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0000 0.0000 -0.0001 0.0000 0.0000 g

Repeatability Load test : 200 g
Stdev ? 0.00005 g

~o0o -

CAL-FDUYI-03

211,

mrv‘
[ ]

Certificate Of Calibration
1tem Audiogram Cer. No. HC190626
Brend: QUEST Page 1
Model: CA-12B
Serial Number : V2040047 ID.NO.: -
Client:  vin Tl Fuiidicts rougnumnd §1im

2/115 Tasan1a woion@ 31 §3fa nnoal woofsfn-unnion3d/l iunlseniing dunosgnd famiminusiil

12130
Room Amblent 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/P/CL/178
STANDARD USED
Description/Mode!l Scrial Number Manufacturing Traceability No. Due Date
PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 September 2019
Result Sce Data Atiached
The Report Uncertainty of M was based on Standard Uncertamty Multiplied By a Coverage
k =2 ,Providing a Level of Confid of Approximately 95 %

This Certification is tracesble to -
‘Thailand Institute of Scientific and Technological Research (Tistr)
Hospital Assets Mansgement Service Co,,Ltd.,GlIC Calibration Laboratory, And The National Institute of Standards and

T -

Y'Approved By: ®

{ Phakdee Chananoi )

Calibrated By : /j'

4 NS
( Kittinan Kittikornwattana |-

Engineer Service Manager
- N ’ ¢ m d e
YINM BoaAnena @A IR weiind §ine

31110 wifit 3 A o memquudy salguaill 12140 T, 0-24339682-4 urdnef 0-2433-9685
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Calibration Results

Cer. No.  HC 1v0626

Page 2
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Calibration Certificate

Part Number: . 721A2601
Description: Micromate DIN Base Unit

Serial Number: UM 14539
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 iy

designed (o assure that the product listed above meets or exceeds [nstantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standurds 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 Junction is intended to check that the sensors are
connected 1o the wnit, installed in the proper orientation and sufficiently level 1o
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against « reference that is traceable to a known
standard. . Instantel reconmends that products be returned. to Instamtel or an
authorized service and calibration facility for annual calibration.

-~

1Pz

Xiaoming Yang

Calibrated By:

Z Instantel

71405201 Rev 11




Calibration Certificate

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

Serial Number: UL3696
Calibration Date:  DEC 13 201
Calibration Equipment: 71417402

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

Instuntel 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 Instartel
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 1o the unit, installed in the proper orientation and sufficiently level 1o
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: %

Alinh Nguyen

Z Instantel

Microphone Stand Assembly ®art No. 72046001

Explanation
The Microphoae Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Helght

* 3 Sections 33.25” (84.46 cm),

* 2 Sections 22.25” (56.52 cm)

¢ | Section 13.25" (22.02 cm) (Requires optional Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from

another existing mlcrophone stand assembly.

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

* Microphone Stand Assembly, Part No, 720A6001.

+ Optional Microphone Stand A bly E: ion Section, Part No. 400-720020-000,
for extended length instaliations.

* Optional Geaphone Spike, 3" (75 mm), Part No. 1100241, for short length instaiiations.

* Rubber mallet, as required

Installation
1. D inc the required height and ble the Microphone Stand by firmly bund-
ightening the i her. Do not use tools, such as a pliers or vice grips, to
tighten the scctions as this may damage the threads.
2. Locate the Microphone Stand Assembly and ensure thut the clip will allow you to insert
the microphone oriented towards the event to be recorded.
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground

19 100 solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT usc a metal hammer as it will damange the stand,
4. Install the microphone into the clip.

¥4
— ]
bly - Part No. 72046001 I !
Middle Extension Section - Part No. 400-720020-000

—

Stand A

2 Assembled Sections

1 Section with oplional Ground Spike - Part Ne. 1100241

Use your hand or a rubber mallet to install the Microphone Stand; clip on the microphione.

Z Instantel

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

980-720008-000 Rwv D1 - Product Speciications are Subject tn Change

The World's Most Trusted Vibration Monitors www.instantel.com
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Instantel

Merci d'avoir choisi Instantel!

Votre engagement avec
« le leader mondial en matiére de moniteurs »
vous servira pour les années a venir.

Grace a votre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'‘avoir fait choisi nos produits pour la réalisation de vos projets.
Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :

1)

2)
3)
4)
5)
6

-—

7

plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
géotechnologie

des conceptions durables et résistantes

des produits faciles a utiliser grice a une interface intuitive

des options étendues de conformité réglementaire

un programme d'assistance, un service technique et une aide en ligne complets

Le logiciel Blastware® est fourni avec une garantie d'un an et des mises a jour gratuites pour la
premiere annee

Si un moniteur ou un capteur est ramené a 'usine pour étalonnage jusqu'a un an apreés la date
d'achat, la garantie sera automatiquement prolongée d'un an supplémentaire.

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT ! Instantel n'envoie plus de manuels en version papier. Les
manuels du logiciel Blastware® et tous ies 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 a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer

un e-mail a service@instantel.com ou sales@instantel.com.

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

Calibration Certificate

Part Number: - 721A2601
Description: Micromate DIN Base Unit

Serial Number: UM14540
Calibration Date: ~ DEC 13 2018
Calibration Equipment: 7147402

Instanel 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.

Instalnrel Jurther certifies that the measurement instruments used during the calibration
af "‘_“’ product are traceable to the National Institute of Standards and Technology; or
ngnw‘ Research Council of Canada, Evidence of traceability is on file at Instante!
and is available upon request.

The er':vironmem‘ in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check Junction is intended to check that the sensors are
connected to the unit, 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 returnéd. to JInstantel or -an
authorized service and calibration Jacility for annual calibration,

.r/ ]
Calibrated By: },.-‘;' el <
o e

Xiaoming Yang

Z Instantel

© 2016 Xmark Cerporauan. Instantel et son logo sont des margues déposées de Stanley Black & Decker, Inc, ou de ses filiales. 72000201 Rév 04

Z Instantel StanleyBlockaDecker

. Orparation, Instante! and the Instantel logo are trademarks of Staniey Black & Decker or its sffiliates 71405201 Rev 1}
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Microphone Stand Assembly (art No. 72046001)

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

tighten the sections as this may damage the threads
Locate the Microphone Stand Assembly and ensure that the elip will allow you to insert
the microphone oriented towards the event to be recorded.

’;@;‘E\\ :

0 . g
Calibration Certificate e Explanation
> The Microphone Stand A by provides | d flexiblity for vasious heights dependent on assembly,
a3 follows: .’ ‘i S
Part Number:  721A0201 i Number of Sections Asssembled Height X ‘ 8
Description: MicroMate Linear Mic (2-250Hz) + 3 Sections 33.25” (84.46 cm), §‘ I
* 2 Sections 22.25" (56.52 cm) = g §
* | Section 13.25" (22.02 cm) (Requires optional Ground Spike, Part No. 1100241) s s s
Serial Number: UL3697 » If height is required beyond the three combined sections, additional sections may be ordered or used from E & b
. . DEC 13 208 p another existing microphone stand assembly. ' $ €
Calibration Date: % * E :
Calibration Equipment: 714J7402 Package Contents 14 : §
: Microphone Stand Assembly PartNo. 720A6001 g s
| e
; Tools and Materials Required % -% §
Instantel certifies that the above product was calibrated in accordance with the » + Microphone Stand Assembly, Part No. 720A6001. 4 £ IR
applicable Instantel procedures. These procedures are part of a quality system tha: is : foof:)(::'nldcd knr;‘h n i“ll:“:_-‘ ly Extension Scction, Part No. 400-720020-000, 3 § 3 g
X h e installations, 3 p
a’e.s-:gr{cd to assure that the product listed above meets or exceeds Instantel : + Optional Geophone Spike, 3" (75 mm), Part No. 1100241, for short length installations. § E E
specifications. = * Rubber mallet, as required. K g §-
~ B
3 . 5 5 [ =
Instantel further certifies that the measurement instrumenis used during the calibration fnstall:tloq the required height and " Stand by f - i
. . o . . e R - q cight an ble the Microph tand by firmly hand-
of this product are traceable to the National Institute of Standards and Technology: or o the sections together. Do not use tools, such as a pliers or vice geps, t0 §
E
<

. ) . . N . . ) . I = 3 Firmly push the Microphone Stand Assembly inta the ground using your hand, or if the d
The environment in which this product was calibrated is maintained within the \\&\“. is too solid, use a rubber mallet and strike mz top om: stand, belil:gycareﬁll not lroldamagg':?: the
operating specifications of the instrument. h\ N microphone clip. DO NOT use a metal hammer as it will damange the stand.
! g} 4 Install the microphone into the clip.
Lo B
Please note that the sensor check function is intended to check that the sensors are 47
L i , . 9 V. Use your hand or a rubber mall i i ; cli i
connected to the unit, installed in the proper orientation and sufficiently level to 7 y allet to install the Microphone Stand; clip on the microphone.

h A NOTE: DO NOT use a metal hammer as it will damage the microphone stand.
operate properly. This function should not be confused with a formal calibration, || i g ici ne stan

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 fucility for annual calibration.

Calibrated By:

SAD-720008-D00 Rev 01 - Product Spaciications are Subact In Chanige

The World’'s Most Trusted Vibration Monitors www.instantel.com
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Instantel

Merci d'avoir choisi Instantel!

Votre engagement avec
« le leader mondial en matiére de moniteurs »
vous servira pour les années a venir.

Gréace & votre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pour la réalisation de vos projets
Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :

1) plus de 30 années au service des secteurs du batiment, d'activités miniéres et de

géotechnologie

2) des conceptions durables et résistantes

3) des produits faciles a utiliser grace a une interface Intuitive

4) des options étendues de conformité réglementaire

5) un programme d'assistance, un service technique et une aide en ligne complets

6) Le logicie! Blastware® est fourni avec une garantie d'un an et des mises a jour gratuites pour la
premiére année

7) Siun moniteur ou un capteur est ramené a l'usine pour étalonnage jusqu'a un an aprés la date
d'achat, la garantie sera automatiquement prolongée d'un an supplémentaire.

-

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 CO fourni, au format POF 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 juestions ou de
commentaires, n'hésitez pas a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel.com ou sales@instantel.com.

Nous vous reinercions de nouveau et avons héate de collaborer avec vous !

2016 Xmark Corporation. Instantel et son logo sont des inarques déposcées de Stanley Black & Decket, Inc, ou de ses fibiales. 72000201 Rév 04

Z Instantel  StanleyBlackaDecker

Calibration Certificate

Part Number: 721A2501
Description: Micromate ISEE Base Unit

Serial Number: UM11032
Calibration Date: Nov 02 2017
Calibration Equipment: 714J7402

!m.'a‘mef certifies that the above product was calibrated in accordance with the
ap;r.hcub{u Instantel procedures. These procedures are part of a quality system that is
designed 1o assure that the product listed above meets or exceeds Instantel
speeifications.

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 Insra;ire!
and is available upan request,

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

Please note that the sensor check Sunction is intended to check that the sensors are
vonnected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should nor be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a bmww;
standard,  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration.

b %
Calibrated By: _X¢ @oy)

Xiaoming Yang

Z Instantel




Calibration Certificate

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

Serial Number: UL2550
Calibration Date: Nov 02 2017
Calibration Equipment: 71417402

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 (o assure that the product listed above meets or exceeds Instantel
specifications.

Instaniel 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 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 iraceable to a known
standard.  Instantel recommends that producis be returned to Instantel or an
authorized service and calibration facility for annual calibration.

Calibrated By: /%’——

"ﬁ’inh Nguyen

Z Instantel

Microphone Stand Assembly part No. 72046001)

Explanation
The Microphone Stand A by provides i fiexibility for various heights dependent on assembly,
as follows: ﬂ §
. - 8
Number of Sections Asssembled Height = §
* 3 Sections 33.25" (84.46 cm), 2 - ~
+ 2 Sections 22.25” (56.52 cm) t= 2 $
* | Section 13.25" (22.02cm) (Requires optional Ground Spike, Part No. 1100241) S ’§° Q
If height is required beyond the three combined sections, additional sections may be ordered or used from 5 '; E
another existing microphone stand assembly. % E N
i
Package Contents @ ‘ - g
Microphone Stand Assembly Part No. 720A6001 k 5
c g I| | E
Tools and Materlals Required § s %
» Microphone Stand Asscmbly, Part No. 720A6001. 4 3 B q
« Optional Microp} Stand A ly E ion Seclion, Part No. 400-720020-000, > ° I §
for extended length instaliations, £ 3 g
+ Optional Geophone Spike, 3" (75 mm), Part No. 1100241, for short length installations. &
« Rubber mallet, as required. § :
¢ R
Installation I~
L. D ine the required height and ble the Microphone Stand by firmly hand-
the sections together. Do not use tools, such as & pliers or vice grips, to 3
tighten the sections as this may damage the threads P
2, Locate the Microphone Stand Assembly and ensure that the clip will ellow you to insert h
the microphone oriented towards the cvent to be recorded. r
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground
is too solid, use a rubber mallet and strike the top of the stand, being carcful not to damage in the &
microphone clip. DO NOT use a metal hammer as It will damange the stand. o
4, Install the microphone into the clip.

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

980-720008-000 Rev 03 ~ Product Spacifications ara Sviject to Chenge

The World's Most Trusted Vibration Monitors www.instantel.com
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Calibratech Co.,Ltd.
71007 Moo 2,8 3R4, B
121{02) 964-621t Fux.(02) 964-5155, e-mail ; calibra

NSC-TISI-TIS17025

d, Pakkred, Nonthaburi 11120 CALIBRATION 0030

cal@yahoo.com,
Certificate of Calibration

calfijhotmail com

Certificate No. : 61-420149-1 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1

T. Prachathipat A. Thanyaburi, Pathum Thani 12110

Equipment : pH Mcter with clectrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No, : 983068 IDNo. : N/A
Electrode
Model : N/A Serial No. : 2758241

Environment : On site calibration was carried out at the Laboratory,
Mine Engincering Consultant Co.,Lid.
(24.51025.0)"C

(50t055) %

Ambient Temperature :

Relative Humidity
Date of Calibradon :
Date of Issue :
Calibrated by :

05 September 2018
08 September 2018
Bunjerd Masni

Calibration Method :  [p pouse method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material {CRM)
Reference Standard Instruments :  This certification is traceable to the International System of Units

! Multiproduct Calibrator

400003 EIGI171068 02 Sep2019 National Institute of Metrology Thailand (NIMT)
2 Standard Buffer Solution
pH Cert, No, Exp. Date Traceability
4005 1249 13 Scp 2018
Physikalisch-Techni Bund (PTB), Germany and
7.000 1250 13 Sep 2018
National Institute of Standards and Technology (NIST), US.A., S.RM
vz 1256 13Sep 2018
il
Approved by : ’/,?3 <~
R Sl i el T
{ Busjerd Masri )
y

$ .
\_I.f?g’)ml

The Uncentainties are for 2 confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
& -F0031-03

AlL-F0031-03

Calibratech Co.,Ltd. ‘
7/106-7 Moo 2, Suk 3 Rd., Hingp Pakkred, h 1120 ]
Tel (02) 964-6211 Fax (02) 964-5155, e-mail : calibmtech. cai@yahoo.com, calibratech .cal@hotmail.com
e S ye .
Certificate of Calibration
Certificate No. : 61-420149-1 Page : 2 0f2
Result of Calibration :
UUC Condltion As-Received: Good
Functlon : Electrical measurement
pH meter
Performing standard curve by Multipreduct Calibrator at pH (4.7,10)
Adjustment Curve Applied Voliage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mv) (pH) (pH)|{ mV) (mv) (+mV)
177.4800 4 4.00 | 1775 0.0 0.11
4.7, 10 0.0000 7 7.00 0.0 0.0 0.090
-177.4800 10 10.00 | -1776 0.1 0.1t
Function : pH meter with electrode
Perfarming a three - buNer standard curve using bul¥er nominal pH (4.7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.005 4.0 0.00 0.020
4,710 7.000 7.00 0.00 0.030
10.012 10.01 0.00 0.060
Remark
UUC : Unit Under Calibration
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a ge factork =2,
providing a level of confidence of approximately 95%
-olo -
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T100-7 Mou 2.8 h

Calibratech Co.,Ltd.
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4 Pakaed. — NSC-TISI-TIS17025

Certificate No. :

Submitted by :

Equlpment :

Environment :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

CALIBRATION 0030

1'eli02) 964-621} Fax (02) 964-5153, c-mail : calibratech_cal@yuhoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

61-200289-1 Page : 1 0f2

Mine Engineering Consultant Co., Ltd.
2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110

Electronic Balance

Manufacturer :  Sartorius Model : AZ214
Serial No. : 28092281

Capacity : 210 g Resolution : 0.0001 g

On site calibration was carried out at the Laboratory, Mine Engineering Censultant Co., Ltd.

Ambient Temperature : (2491027.1) “C
Relative Humidity 6l4w67.1) %
Air Pressure 1004.0 mbar

05 September 2018
08 September 2018

Akaradath Thippichai
In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 20135

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

Srandard Weights

E261-E2624 C02172430 16 Nov 2018 National Institute of Mctrology (Thailand), (NIMT)
Approved by : .
—_
( Suruchai Promthong )
Technical Manager
The U inties are for a d probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.Ltd
;N'--m 1-03

CAL

Calibratech Co.,Ltd.

7:106-7 Moo 2, Sukh h 3Rd, Pakkred, Nonthaburi 11120
Tel (02) 964-621 | Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo,com, cali

h .cal@hotmail. com

Certificate of Calibration

Certificate No. : 61-200289-1

Result of Calibration : Without Adjustment
UUC Conditlon As-Recelved :  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(8) (®) (+g)
0.001 0.0000 0.00011
0.01 0.0000 0.00011
01 0.0000 0.00011
| -0.0001 0.00011
5 0.0000 0.00012
10 0.0001 0.00012
50 0.0000 0.00014
100 -0,0001 0.00020
150 0.0000 0.00038
200 0.0000 000038

This reported uncertainty of measurement was based on 8 standard uncertainty mutiplied by a coverage factor k =

providing 8 leve! of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0005 0.0002 00001 -0.000} 0.0000 g
Repeatability Load test T 200 g
Stdev. I 0.00005 3
-00o -

Lﬁbmm

Page : 20f2

211,




NSC-TISI-TIS 17025
CALIBRATION 0224

Issue Date

Location of Callbration
Customer Name

Equipment Name
Manufacturer

Model

Serial No

1D No.

Resolution

Recsived Date
Calibration Date
Ambient Temperature
Relative Humidity

Calibrated by

@!& DKSH

Centificate No. : 18ST0686
Job No. : 00041392

CALIBRATION CERTIFICATE

13 September 2018

. TN-Science Co., Ltd.
. Mine Engineering Consultant Co., Ltd
2/115 Soi Rangsit - Nakhon Nayok 34/1
T. Prachathipat A. Thanyaburi, Pathum Thani 12130

. Temperature Chambar
: MEMMERT

UF110
: B418.1125

01 °C
;29 August 2018
: 29 August 2018

(25+10)°C
(501£30) %

Mr.Anupap Saiana
Calibration Engineer Mr.Pramrote Ramrong

Laboratory Manager

The Uncertalnties are for a Confidence Probability of Approximately 95%.

This certificate may not be reproduced other than In full except with the prior written approval of the head of Calibration

Laboratory Department.
DKSH (Thailand) Limited

Tachnology

141,17 Moo |, 1ambon Payom, TICON Logistics Park (TPARK WANGNOI) Phaholyothin Road krm 59 5, wangnoi District,

Blwa nakuti Sn Ayutihaya 13170 Phang 0-2J01 7208, Fax : 0-3574-9832, E-mail: pramate r@dksh com PAGE 1/3

Think Asla. Think DKSH.

Approved by : %—/

Biap#iess Unit

Technology & DKSH
CALIBRATION REPORT

Certificate No. : 18ST0686
Job No. ; 00041392

Condition of thie result of calibration :
. Calibration Procedure
- This instrument was calibrated by  Insert 9 standard RTD PT100 into chamber and Calibration eccording

-

to CP-T06-01 follow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature
Controlled Enclosures.
- The temperature scale used was based on ITS - 90 .

_ All data show below were final values and the initial data may be obtained upon request.

2. Reference Standards Instrument :
Instrument Serlal No./Ins No. Certificate No. Traceability Due Date
Digital Thermometer with MY49014789/ No. 2
9 1870005 DKSH 20 January 2019
RTD Chaninel : 201 to 209
This certificate is traceable to The International System of Unit
3. Condition of Callbrated item : Good
3.1 UUC Description :
Time Constant 1 Hour 6 Minute At 85 °C
Alr value or air slider level : Off ; Fanlevel : 100%
4. Result of Callbration : Without adjustment
4.1 Environment condition :
Ambient temperature .  Minimum Value 26.0 °C Maximum Value 28,0 °C
Relative humidity Minimum Value 385 % Maximum Value 629 %
Line voltage supplied :  Minimum Value 225 VAC  Maximum Value 229 VAC

4.2 Sensors Installation Diagram :

Ha “
When ; : &

A = Distance between sensor and wall of chamber [

|

. : i

is 5 cm 0.48m;_-, \“ e

| T
- A .
J I .,.&_ ¥ 040 m
Sensor installation location in Chamber @ Working Space | ral o ——
0.56 m /A/

PAGE 2/3

Think Asila. Think DKSH.




TJechnology éﬁ DKSH
CALIBRATION REPORT

Certificate No. © 18ST0€E86
Job No. . 00041392

Table1 : Reporting of Temperature

Calibration Average Measured Temperature ("C) @ Sensor No. Uncertainty
point (Sensor No.9 is REF)
¢c) | #2 | #38 | #a | #5 | we | w7 | w8 | ¥ £ (C)
85 8539 | 84.00 | 85.61 | 85.08 | 85.17 | 8515 | 8554 | 84.92 | 85.27 0.31
104 104.45]103.99| 104.61 103.94 | 104.12| 104.00 | 104.62 103.72(104.14 0,34
180 180.10|179.71| 181.11| 179.69 | 180.44 | 179.74| 181.02 | 179.71 180.10 0.88

Table 2 : Reporting of Characterization Result

Indicator Indicator Reading (°C) Stabllity Uniformity Owerall variation
Set Point (°C) MAX MIN t(°C) ¢c ¢c)
85.0 85.0 85.0 0.08 0.43 0.86
1040 104.0 104.0 013 0.59 1.14
1800 180.0 180.0 0.07 105 1.50

Note

The reference sensor is preferably located of the geometric center

The measured temperature data readout by software "Benchlink Datalogger 3"

The gquoted uncertainty include " Stability “ and " Loading effect (20% of Temp Uniformity) "

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

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

at the reference location which are observed at the same time or at as close an observation time as possible

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

Ovyerall ariation - The difference of the maximum and minimum measurad temperatures througout observation time.

(ndicaling Temperature - the average reading of indicating device that forms the integral part of the enclosure

The report uncertainty of measurement was based on standard uncertainty multiptied by coverage factor k =
2, providing a level of confidence of approximately 95 %.

| -

QL

Wachirathamuathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Tel: 166 (0) 2185-4333 Fax : +66 (0} 2185-4424
website : http//www.spcgroup.co th

Certificate of Calibration

Equipment: SPECTROPHOTOMETER  Cerlificate No:  C06180438 L X
P
Model: 723C Issued Date: 22 Octobuar 2018 AR
WSCTISI-TIS 17625
Serial No. (or [D.): 2C41301043 Job No: KCAL1813763 Calibeatian 4047
Manufacturer: KWF Page: 1ot 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

Environment Condition: Temperature 241 °C + 01 °‘C
Humidity 57.2 %RH + 16 %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

Calibration By: Mr. Dumrong Boonsopon

Calibration Date: 22 October 2018

The Method used:

Traceability:

In house method, SPCC-WI-24, base on ASTM E 275-01 and ASTM E 387-04
This certificale Is traceable to the CRM maintained by Nalional Institule of Standards and

Technology (NIST) through Starna Scientific Limited
The standard for Wavelength Certificate No 62719 and 62718
The standard for Photomatic Certificate No. 62714

b

90 oo el (4 A

=
O.‘I@J S

- o

( Mr. Dumrong Boonsopon ) { Mr Nitinun  Srihawan )

Person in charge Chem&Envi Division Manager
Triy ceahantn 1 meend tha unids, of medburernin? a¢Cordirg 1o tha INtgrale tal Symlam of Und, (S 1 nrenads 10aceab izt imeasurument to rdamnatanal or natonal Ztiedacd o

wtter recogniied nationai SN’ a I3HCrmonss
T mediureninl oncsiaint, statad ¢ 1he a=pandud uncarbinty which i3 oLldined iom th2 slan Jard uncatanty mulliphnd by the cosurage actor G 25 0 proyode a leva of

contdan Ce ol appigsimalely 9% 111 Galertiingt) (N ACOMIUNCE With (he Gurd2 1 Expnoason ofInciemanly in Measuentant (GUM Tre aifect INAL (NG 1é5uits 1813tg unuy 1 ha)lem

©abratea
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—END- PAGE 3/3
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SPCC-FM-CO6-07 03 May 2016




| .
QR Calvation

PC CALIBRATION CENTER CO. LTD.

MWachirathamiathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
| Tel: 466 (0) 2185-4333 Fax :456 (0) 2185-4424
webnite : hitp//www spegroup co.th

Carificale No.: C06 180438 Page 2 ot 2
Calibration Results:
Withoul Adjustment
Wavelength Accuiacy (nm), The spectral bandwidth of Std at 0.1 nm and UUC at 4 nm
Standard Wavelength Unil Under Calibration Correclion Uncertainty
260 90 3606 030 030
41849 4179 059 030
3G 42 536 1 032 030
1344 5129 0.54 030
52889 528 2 069 030
Photomelric Accuracy {Absorbance)
Wavelength Slandard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0000 00000 00045
05508 0550 00008 0.0045
e 0.7206 0719 0.0016 00045
10317 1.031 00007 0,0054
B 0.0000 0000 0.0000 00045
) 05032 0.504 -0 0008 00045
i 06723 0672 00003 00045
0.9615 0.962 -0.0005 00045
- 0.0000 0000 0.0000 00045
0.5192 0518 00012 00045
o 06936 0692 00016 00045
09027 0992 00007 00045
0.0000 0.000 0.0000 00045
06549 0553 00019 00045
= 07209 0718 00029 00045
10321 1.030 ¢.0021 0.0053
- 0.0000 0000 0.0000 00045
05393 0.538 0.0013 00045
' 1) 6886 0,686 00026 00045
0.9847 0983 00017 00045

The End of Certificate
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SPCC #M-CO0G-07 03 May 2016

PC CALIBRATION CENTER CO.LTD.

i Wachimthamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Tel:+66 (0} 2185-4333 Fax: +66 (0) 2185-4424
website : http://www.spcgroup.co th
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anadgau (%) naday (f9)

22 Oct 2018 nunsenada 22 Oct 2018 WUUR

Unét | Lhlnd unét | Lidnd
General

O 1. euauysoliafas O

O 2, anudre ( dasldiineng, melu-uaniadae) O

O 3. &Ind 9 - 1fia watas (On-Off Swicth) 0

O 4. 1una (Keypad) O

O 5. waa (Display, Screen Contrast) O
Spactrophotometer

M ] 6.  usssulvivy (Battery Backup) >= 2.5 VDC N (]

O O 7. dmuifanaimuonialu (Wavelength Control) O 0

O O 8.  m1wu1an8u (Wavelength Check) 0 O

O O 9. umavAnganse (UV < 3,000 hour) | |

O 10.  uuRsrAdauss (Visible < 5,000 hour) 0

[ 11.  aavTauarudrane (Carousel Module) & ]
pH Meter and Conductivity Meter

] O 12.  AufaTna ( Electrode and Connection Cable ) O O

0 O 13.  ssdusrtazaulu Electrode (Level KCL ) d O

[} ] 14.  drflafudanu Electrode (Dust Protection Hood) | [ O

0 ] 15, wdudSidavse (Stand) O O
Turbidimeter

O O 16.  dmrwuvlenge (No Sample) 0 0

] [ 17, sefumIdaoRivuaduas (>= 2.5 TaliAu 3.0) | O
Automat/c titrator

] 3 18.  #nvi Piston Burettes 0 ]

] M 19.  Function Rinsing and Dosing M [

O =] 20.  smuviaswowusvadnsellsinay O O

Wisiu/ganusi ; 0 —
b/

( Mr. Dumrong Boonsopon )

Service Engineer
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ICP 340492619

PerkinElmer’ IPV TEST CERTIFICATE MODEL
AVI0200
Customer : usin Lwudulduionavdaunuyi 9160 Date Tested: September 6, 2018
Recommendation Recertification
Address :  TasenvisaaAdd falnnaaet Period & Months
paniake-unsun3s inustrzntdag Recertification Due: March 6, 2019
mures i Sewdnunoi Date Last Certified:
User Name: amfindigaf Visit Number: Installation
Phone: 872073020 PerkinElmer Phone: 02-719-6420 ext301-2
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
AVIO200 079518071903
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 DEC 30, 2018
Instrument Cal. STD4 N930-0221 DEC 30, 2018
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 1 0f 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 3oad,

Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand

ICP 340492619
' . IPV TEST CERTIFICATE MODEL
PerkinElmer
AVI0200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm < 0.009 0.00807 nm
Ni 231.604 nm < 0.011 0.00917 nm
NI 341.476 nm <0.015 0.01298 am
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01771 nm
Preclsion
Zn 213.856 nm %RSD <10 0.58 %
Mg 280.260 nm % RSD <10 0.48 %
Mg 285.207 nm %RSD <1.0 0.8 %
Ba 455.390 nm %RSD  <1.0 0.56 %
Detection Limilts : Axlal TI  190.801 nm 3(sd) <1000 4.54 ppb
As 193.696 nm 3(sd) <1000 4.14 ppb
Se 196.026 nm 3(sd) <500 4.81 ppb
Pb 220.353 nm 3(sd) <300 234 ppb
Detection Limits : Radial As 193.696 nm 3(sd) <60 8.4 pob
Zn 213.856 nm 3(sd) <200 D15 ppb
Mn 257.610 nm 3(sd) <1.00 0.02 ppb
La 379.478 nm 3(sd) <3.00 0.79 ppb
Ba 455.390 nm 3(sd) <030 0.05 ppb
Ba 493.392 nm 3(sd) <060 0.04 ppb
BEC : Axial (IB X 1000)/(IS-18) Mn 257.610 nm <30 ppb 27.91 ppb
BEC : Radlal (I8 X 1000)/(1S-IB) Mn 257.610 nm < 30 ppb 22.11 ppb
Page 2 of 3

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




ICP 340492619

PerkinElmer Pure

' ) = Atomic Spectroscopy Standard
PerkinElmer’ IPV TEST CERTIFICATE MODEL | Certgﬁ'cate of}lnaljms
AVI0200 |
PerkinElmer Number: N0631579
| Description: Optima Famlly Multi-Element Standard
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018 i Matrix: 2% HNO. e
i Lot Number: 3-177MKBX1 certification atad UN = = 201

Remarks :

Explration Da(aﬂEC 3 U 2018

* Instrumental Analysls using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured
50.0pg/mL  50.3 pgfml 3103a* Ni 10.0 pg/mL 10.1 pg/ml.
50.0 yg/mL  50.3 pg/mL 3141a° Sr 10.0 pg/mL 9.99 pg/imL
10.0pg/ml. 10.1 pg/mL 3127a° Zn 10.0 pg/mL 10.1 pgimL
10.0 pg/ml. 9,98 pgimL 3129a" Ba 1,00 pgfmL 1.01 pg/mL
10.0 pg/mk. 10.0 pg/imL 33z Mg 1.00 pg/mi 1.01 pg/mL.

* - Indicaies NIST SRM - Indicates CRM (when NIST SRM Is not available)
Reference Mulli: Lot 3-68MKB, 12-71YP

Refer to side 2 for details of certification.

This is to certify that lhe above tests have been perfomed and the configuration tested
meets
D does not meet

the PerkinElmer Specifications lisied on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms

Service Department PerkinElmer Ltd.

m .
Avthorized Representative : /

( Mr. Narongﬂanakit ) :
| Balances are callbrated with weight sets traceable to NIST.
Assistant Service Leader L We guaranies that our PerkinElmer Pure Atomic Spectroscopy Slandards ara stable and accuiate 10 +0.5% of cartiied

coneeni uniil the sxpiration date, provided the 2re kepl lighlly capped and slored under normal taboratory
conditions, This value Is the sum of iallve errors with ihe analylical d [ g, and diluting 1o final
volume, For tnese solulions we use high purily acids, ASTM Type | water {18 megohm double delonized), and leached,
Iripte-rinsed botties, All glassware used is class A

PerkinElmer, Inc.

.5.4. Tal: 1-203-925-4600
U.5.A. Tall Free: 1-800-762-4000 |5y

PR 3TN g AR g K g AR

Visic www.pcrkinel /lasoffices for a lete listing of our global offices.

Page 30f 3 ' ) Certifying Officer: "y ’ PA.‘T\\,P(/)

' kgl PerkinElmer’

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama ¢ Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand




Details of Certification

This Certified Reference Material (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

EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition

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

ISO Guide 34: General requirements for the competence of reference materials producers

1SO Guide 17025: General requirements for the competence of testing and calibration laboratories

ISO Guide 31: Contents of certificates of reference materials

NIST Technical Note 1297: Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primary usage of this CRM is in neat form or by serial dilution with a matrix of purity 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
and contain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly 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 volumetric glassware.

Method of Preparation:

Clcan laboratory practices and techniques have been used throughout the preparation. All materials. equipment,
analylical instrumentation and personnel have been qualified prior Lo use. The highest purity acids applicable, 18 megohm
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations.

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

Statistical 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 expressed as:
X = x+/-U, where X = True value (Labeled Value), U= Expanded uncertainty

U=ku_ where k=2 is the coverage factor at the 95% confidence level

u_is obtained by combining the individual element standard uncertainty components v, and u= \/Zu 2

erkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNO,
Lot Number: 2-85MKBY1

Certiflcation Datn:JUN - - 2017
Explration DataDE[: 3 0 2018

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyto Labeled Measured
As 100pg/ml 989 ug/mt  3103a* Pb 500pg/mL  49.7 pgimL
Tl 100 pg/mL 987 pg/mL 3158 Se 50,0 pg/mL 48.6 ug/mL
Cd  S0.0pgimL  49.4 pgiml 3108"

*«indicates NIST SRM T - Indicates CRM {when NIST SRM is not available)
Reference Multl: Lot# 1-121MKB, 1-07MKB

Refer to stde 2 for details of certification.

Balances are callbraled with weight sels traceable to NIST.
Wa guarantee that our PerkinElmer Pure Atomic Specuuscopy Standards are stable and accurate 10 £0.5% of certified
wlll Ihe dale, dards are kepl lightly cappeﬁ and m:eu under normal laboratory
conditions. This value iz the sum of lati urrr:r: iated with The pipatiing, and diluting to fina)
volume, For these solutlons we use high purily acids, ASTM Type | water {18 megohm double deionized), and leached,
{riple-rinsed battles. All glassware used Is class A.

' ) Certitying Officer: '\/ v pﬁ.‘l’:’#(’?

PerkinE!mer’
U.S.4. Tel: 1-203-925-4600
”"Wm‘m

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.




Details of Certification

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

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEM/CITAC Guide: Quantifying Uncertainty in Analylical Measurement — Second Edition

ASTM DG6362-98 Standard Practices for Certificates of Reference Materials for Water Analysis

ISO Guide 34; General requirements for the competence of reference materials producers

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

ISO Guide 31: Contents of certificates of reference materials

NIST Technical Note 1297: Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primary usage of this CRM is in neat form or by serial dilution with a matrix of purity 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
and contain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly 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 volumetric glassware.

Method of Preparation:

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

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

Statistical 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 expressed as;
X = x+/-U, where X = True value (Labeled Value), U= Expanded uncertainty

U=ku_ where k=2 is the coverage faclor al the 95% confidence level

u, is obtained by combining the individual element standard uncertainty components u, and “==‘/&‘|z
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| 1 Arsenic Digestion, Inductively Coupled Plasma Method
f 2 | Barium Digestion, Inductively Coupled Plasma Method
| 3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4q Cadmiumn Digestion, Inductively Coupled Plasma Method
5 ‘ Chemical Oxygen Demand Closed Reflux, litrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
‘ 8 I lexavalent Chrormiurnm Filtration, Colorimnetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasrma Method
11 Mercury Digestion, Inductively Coupled Plasma Method
| 12 | Nickel Digestion, Inductively Coupled Plasma Method
| 13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
| 14 |l Electrometric Method
15 | Selenium Digestion, Inductively Coupled Plasma Method
16 Sulfide lodometric Method
17 lemperature Laboratory and FHeld 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 N | Digestion, Inductively Coupled Plasma Method
1Ay
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017,
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