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usun lud 1IBUDItsSY AoUBAIaUN VN0
MINE ENGINEERING CONSULTANT CO.,LTD.

oo T ognd ANALYSIS REPORT

OuNOBYUS doRdAUNUS 12130
InsAiwri : 02-0642253, 02-0644754
Insans : 02-0642253 Fo 102

Customer Details

Customer Name  : trfudaudie Auusieiaua Tnsimsumiiewdinadauns Ussmutingit 26201/15514 sauuaudilasins
fudsemudnsil 19815/14577

Address L IUANTBWALATUAUUHRA BLnBUURG Report No. : M630003
JmInunIATsIsu Y Sampling Date  : 11-12 March 2020

Sampling By - U3t land Budidieds reudounuvt $1ie Sampling Method : High Volume Air Sampler

Sampling Location  : wieindgveuuvissdiluniu (UTM 47 P 0579984 E, 0970445 N.)
Laboratory Details

Sample Type : 9INA Received Date  : 13 March 2020
Analytical Date : 13-19 March 2020 Report Date : 19 March 2020
Model of Equipment : TISH/Thermo Scientific Model of Traceability : TE-5025A/2262
Certified Date : 24 January 2020 Expiration Date : 24 January 2021
o . Sampline Dat Analvtical Method Result Standard ¥
arameter ampling Date nalytical Metho
Pins vt (mg/m?) (mg/m?)
TSP 11-12/03/2020 US.EPA 40 CFR 50, Appendix B 0.038 0.330
PM-10 11-12/03/2020 US.EPA 40 CFR 50, Appendix J 0.022 0.120

. v ' a oo < o o
Note: ¥ Uszmepznssumsaawindenwionid atiuil 24 (w.A.2547) Gea fmumnaspuaunmaneluussenmelaeiily
' < o
TSP: duazandsa wae 24 Hala
PM-10: Huazessyumanndt 10 luaseu by 24 Falu

-

(Miss Parinthip Petjit) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

menuatulifusenameiviaiimlinihesvinmeimniu
udrdeluiusemSensnumausiiosund lnsbildvaygregadumednvaidhyinnmmeuioh
MEC-FM-45 Rev.01 06-01-2563



usun Tud 1IBUDIdeSO AoUBAIaUR DIrT0
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 [nsomsioioalll 4 Svannaoy 1 ANALYS IS RE PORT

BoeIS0aAN-UNSLEN 34/1 FuausnNBOnE
ennosryus Sondhunusit 12130
Inseiwr : 02-0642253, 02-0644754
Insans : 02-0642253 o 102

Customer Details

Customer Name  : vhavfudaudniin Auusiadqua Tassntsiiioudinasiauns Ussnutingil 26201/15514 sausudalasems
fuusEvuRsTl 19815/14577

Address : AN JITUaLFUAUURG Snauufich Report No. : M630003
JwminunsaIsssu Sampling Date  : 11-12 March 2020

Sampling By - ¥ land iBudiieda Aoutaunu $1iim Sampling Method : Sound Level Meter

Sampling Location  : wihevindgvietuuvisnmuntu (UTM 47 P 0579984 E, 0970445 N.)
Laboratory Details

Sample Type R FANGEN Received Date  : 13 March 2020
Report Date : 19 March 2020
Model of Equipment : ACO 6226 Model of 1raceability : CA-12B/U2040047
Reference of level (dB(A)): 110 dB/1,000 Hz Calibrated Date : 12 March 2019
Measurement of Reading (dB(A)) : 106.30 dB/1,000 Hz Certificate No : HC190626
Time Equivalent Sound Pressure Level (dB(A)
Leq 24 hrs. Lmax
10.00-11.00 58.6 89.0
11.00-12.00 63.3 84.8
12.00-13.00 60.5 83.0
13.00-14.00 60.4 80.4
14.00-15.00 59.3 81.7
15.00-16.00 56.5 79.7
16.00-17.00 54.6 81.3
17.00-18.00 52.2 874
18.00-19.00 55.4 87.8
19.00-20.00 50.9 77.8
20.00-21.00 50.0 74.6
21.00-22.00 49.3 80.6
22.00-23.00 47.6 66.1
23.00-00.00 q71.7 68.4
00.00-01.00 41.7 63.2
01.00-02.00 47.8 64.6
02.00-03.00 47.9 79.1
03.00-04.00 48.0 63.2
04.00-05.00 49.7 718
05.00-06.00 48.3 68.1
06.00-07.00 51.6 79.2
07.00-08.00 55.3 77.1
08.00-09.00 60.0 78.9
09.00-10.00 64.2 89.8
Average 24 hrs. 57.0 -
Max - 89.8
Standard” £ 115.0

S » ' P T | & = o
Note : n UIsnARENITUNTALIASOUUVIYIRA DUUT qu‘ig’]u‘jsﬂutaﬂ‘ﬂﬂﬂ“"‘l‘]

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

peanplUiivienameiufmegalminia e ey
WudnaelufusamSessnunausisssdiu Tashildveygregauarsdnealdnesnnmeuism
MEC-FM-45 Rev.01 06-01-2563



usun Tud IBUDITESY AoUBaNaUR TN
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsivioal 87 Svannaoo 1 AN ALYS | S RE PORT

BOaSOAN-UASLNEIN 34/1 FivausinBOne
Sunosryus dondaunusit 12130
InsAwr : 02-0642253, 02-0644754
Insans : 02-0642253 gio 102

Customer Details

Customer Name : vharfudausaie Auusiadama Tasnsviloasinasauts Ussmudngil 26201/15514 sauuislasents
fudsevuting?t 19815/14577

Address : AuanTeBauaziuauudT Snauuiish Report No. : M630003
JminuasAIsssusy Sampling Date  : 11 March 2020

Sampling By - U3 Tl Budidess reudaunuv $1in Sampling Method : Ground Vibration Recorder

Sampling Location  : mieRvindgnenuuwvisnfundy
(UTM 47 P 0579984 E, 0970445 N.)

Laboratory Details
Sample Type - auduasiiou Received Date  : 13 March 2020
Report Date : 19 march 2020
Parameter TRANSVERSE ] VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A
Peak Displacement ; mm N/A N/A N/A
Standard?
Peak Particle Velocity ; mm/sec =
Peak Displacement ; mm
Measured Instrument Brand Model
Instantel Minimate Blaster

Note: ¥ fmnasgIu museniAnsensinineInsssamauasdunndon Foq ﬁwuﬂmniﬁ’mmimuquizﬁ'mﬁmuasuiaé"fuazl,ﬁau
RnMIImilesiiu (w.a. 2548)
N/A = asawdaliny, Frequency < 2 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm
nanssilamiied 16.30 u.

(Mr. Kittiphid Plongkaew)

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager

waatuiisusonanziufmegailimhnaralinTsivin
WudnmeluiusenSensaunausiisund Tnehildiueygregraumednuaidnesanmeuion
MEC-FM-45 Rev.01 06-01-2563



usdn Tud 1IBudIteSo PouBalaun DA
MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Tnsomsivioal 873 Svannaoo 1 ANALYS | S RE PO RT

BOESLVAR-UASLIEN 34/1 FuausinB0me
ounosryus dondaunusid 12130
Inselwri : 02-0642253, 02-0644754
Insans : 02-0642253 sio 102

Customer Details

Customer Name - vudud e Guusiadgua Tassnanilawsinadath’ Usenulingil 26201/15514 Taaunudialasims
fuusemutingil 19815/14577
Address : fUANTIBaLATATUAUURAT BLnauURe Report No. : M630003
JwmIauAIAISIINIY Sampling Date  : 12 March 2020
Sampling By - 3w lnd 1BAilede Aoutaumui S1im Sampling Method : Grab Sampling
Sampling Location  : Waguuwen (UTM 47 P 0576751 E, 0972293 N.)
Laboratory Details
Sample Type thfiahu Received Date  : 13 March 2020
Sample Appearance : ldndld finznau Analytical Date  : 13-19 March 2020
Report Date : 19 March 2020
Parameter Unit Analytical Method ¥ Result Standard ?
pH @ 25°C - Electrometric Method (4500-H B) 6.99 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 84 -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 95 -
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 24 -
Turbidity NTU Nephelometric Method (2130 B) 4.50 -
Sulfate mg/L Turbidimetric Method (4500- SO4” E) 14 -
Total Iron m/L Digestion, Inductively Coupled Plasma 0.79 .
Method (3030 F, 3120 B)
Calcium me/L Digestion, inductively Coupled Plasma 439 )
Method (3030 F, 3120 B)
Magnesium me/L Digestion, inductively Coupled Plasma 0.5

Method (3030 F, 3120 B)

Note : ! Standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
S i S aa , v ' - o o o et -
2 103G IUARA NI TUUMANNRIAUATIUIENARMENTINASEILIARDULYIR QUUR 8 (W.A. 2537) aanmuANlunse Iy gRduddy
I 9 ¥ ' - ) ° b i S e aa a ' o
uaziﬂmﬂmm‘wﬁau‘)ﬂaauum'u'm W.AM.2535 1589 n'muﬁu'miﬁ'luqmmwu'ﬂuunaau’m‘m‘u nwuﬂuiwn%mqmﬂm 18y 111 @aun 16 9

aeiuil 24 nuanius 2537 Wazandt 3)

e
| -

Loofaonee S, . A—
(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

snuniuifuseuametuiaimlaihumnvinseivini
wudnaeluiusenidemenunauaiissursdn lnehildsveyginegaluaednyaidnusanmeuiom
MEC-FM-45 Rev.01 06-01-2563
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MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 Insomsioioalll B Svannao 1 AN ALYS l S RE P O RT

BOEISVAN-UASLNEIN 34/1 FuausBUnE
onnostyus dondaunusid 12130
InsAwr : 02-0642253, 02-0644754
Insais : 02-0642253 o 102

Customer Details

Customer Name  : thavfudusni AuusieSara Tassmavilasusimadatd Ussvulinsit 26201715514 Sasndalasans
fursevutiasit 19815/14577
Address : AUaNTTMALAUAUURF SnouuRen Report No. : M630003
JamdnunsATsITIIY Sampling Date  : 12 March 2020
Sampling By - U39 Tl Budiileds aoudaunuv daim Sampling Method : Grab Sampling
Sampling Location  : Aa@ay (UTM 47 P 0579837 E, 0968870 N.)
Laboratory Details
Sample Type S Thiiafu Received Date  : 13 March 2020
Sample Appearance : tdadld lnznou Analytical Date  : 13-19 March 2020
Report Date : 19 March 2020
Parameter Unit Analytical Method Result Standard 2
pH @ 25°C - Electrometric Method (4500-H* B) 7.61 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 78 =
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 156 =
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 106 -
Turbidity NTU Nephelometric Method (2130 B) 1.50 -
Sulfate me/L Turbidimetric Method (4500- SO4* E) <1 -

Digestion, inductively Coupled Plasma
Total Iron me/L 0.33 -
Method (3030 F, 3120 B)

. Digestion, Inductively Coupled Plasma
Calcium me/L 37.57 -
Method (3030 F, 3120 B)

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

Magnesium meg/L 3.37

Note : ! Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
2 ymsgrugmamluuaniiAunulssnfeuzassunsisdeuuiani atufl 8 (w.a. 2537) sensumnlunsziygRdaaiy
& o 4. ¥ ( Eaa an - . o
uaESNHIAUAMANINTOULITIA W.A.2535 (509 MnusmmsguAunmiTluurdinAIRY Aflussieanune 1@u 111 Aauil 16 9

avtuil 24 quaius 2537 (UszLamdt 3)

WO .o,
(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager

swsnaiuilivsssameiuiegunlminmnleT iy
wwAndeluusemdenenunausieusdiu laohildveygmethaluasdneaidnysanniasmm
MEC-FM-45 Rev.01 06-01-2563
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2C CALIBRATION CENTER CO.,,LTD.

Wachirathamsathit 57 Sukhumvit 10141 Bangehak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 21654424
webrshe : hitpswww ape-t.oom

W

=

¥,

Certificate of Calibration

%,

%y,
wﬁu

Equipment: Balance Certificate No..  C01193060 ’iﬁﬁ&
Model: AB204-S Issued Date: 28 August 2019 CTR TN
Serial No. (or ID.): 1123163290 (MECHLAB02) Jab No.: KCAL1911191
Manufacturer: Mettler Toledo Page: 10of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 25 °C * 07°C
Humidity 57 %RH % 4.7 %RH

Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (4u 4)
2/116 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Piyapong Sornkaew

22 August 2019

Calibration By:
Calibration Date:
The Method used: In house method, SPCC-WI-47, base on UKAS Lab 14
Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,

C02182572

—AL

SFC Caflration Center Ca. ,L1d,

— e —

“

(Mr. Piyapong Sornkaew)
Person in charge

qu\ofvoak_

(Mr. Rungrod Jenkittrakulchai)

Authorized signatory
Systamol Units (SI). lLprovides ilily of Wil or nalional

This certificate s issued the units af ing to the

standard or olher recognizod national standard laboratories.

The staled is the which 1s oblained from the standard uncertainty mulliplied by the coverage factlor (k=2) to provide a tevel of
ot i 95%. Itis tn with the Guide o of L inty in (GUM).
These results may be alfecled by deviations fom spocified The rosulls relate only to the ifems lested, calibratod or sampled. The report shall not be reproduced

exceptin full without appraval of SPC Calibralion Center Co., Ltd

SPCC-FM-C01-06: 01 Aug 2019

PC CAUBRATION CENTER CO.,LTD.

Wachirathamesathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +686(0) 2185-4424
websie : itp:iwww.spc-t.com

Certificate No.:  C01193060 Page: 20of 3

Calibration Results:
Before Adjustment

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

| |
! l e Nominal Test Value 50 o}
{‘A = L @; 4 Reference Paints (g)
@)@ @
= < A B c D E
= ,'_ ,' 1 - -0.0001 0.0001 0.0000 0.0000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation

20 0.00004
200 0.00004

Departure of indication from nominal value., Readabilily  0.0001  (g)

Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty v
@ (a) (a (@) @
0.001 0.00100 i 0.0010 0.0000 __0.00010 2.02
0.01 0.01000 0.0100 0.0000 0.00010 202
01 0.10000 0.1000 0.0000 0.00010 2.02
1 1.00000 1.0000 0.0000 0.00010 2.02
5 5.00000 5.0000 0.0000 0.00010 2.02
10 9.99995 10.0000 0.0000 0.00010 202
50 49.99997 49.9992 0.0008 0.00012 2.01
100 99.99993 99.9990 | 0.0010 0.00017 200 |
150 149 99996 149.9985 0.0015 0.00023 2.00
200 198.99987 199.9980 0.0018 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhumvit 101/1 Bangehak Prakenong Bangkok 10260
Tel : +66(0) 21854333 Fax : +66(0) 21654424
website ; hifp/www.spc-1t.oom

Certificate No.:  C01193060 Page: 30f 3

After Adjustment

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

@@ |G || A
@@ ‘(‘gy @

Nominal Test Value 50 (g}

Reference Poinis (g)
A B [ D E
- 0.0000 0.0000 0.0000 0.0000

Repeatability: Delermination of the standard deviation of weighing balance., Readability 0.0001 (g)

Nominal test value (g) Standard Deviation

20 0.00004
200 0.00005

Departure of indication from nominal value., Readabitity  0.0001 (@)

Nominal Value | Convenlional Mass Displayed Value Comection of Balance| Uncertainty «

(@) (@ (g) @ (9)

0.001 0.00100 0.0010 0.0000 0,00010 2.03

0.01 0.01000 0.0100 0.0000 0.00010 203
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 ~1.00000 1.0000 0.0000 0.00010 203 | |
5 __5.00000 5.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 2.02
50 48.99997 50.0000 0.0000 0.00012 2.01
100 99.99999 100.0000 0.0000 0.00017 2.00
150 149.99996 150.0000 0.0000 0.00023 2.00
200 189.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019

RECALIBRATION
DUE DATE:

TISCH

January 24, 2021

Environmental |G |

Calibration Certification Information
Cal. Date: January 24, 2020 Rootsmeter 5/N: 438320 Ta: 295 °K
Operator:  Jim Tisch Pa: 749.3 mm Hg
Callbration Model #: TE-5025A Calibrator S/N: 2262
Vol. Init Vol. Final Avol. ATime AP AH
Run m3) {m3) (m3) (min) {mm Hg) {in H20}
1 1 2 1 1.4260 3.2 2.00
2 3 4 1 0.9990 64 4.00
3 5 & 1 0.8940 7.9 5.00
q 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.7030 12.7 8.00
Data Tabulation
Pa Tstd
Vstd 2std "‘H( Fistd )( ) Qa \«"'-"H(Tal Pa)
{m3} {x-axis} {y-axis] Va (x-axis) [y-axis)
0.9917 0.6954 1.4113 0.9957 0.6983 0.8874
0.9874 0.9884 1.9959 0.9915 09925 1.254%
0.9854 1.1023 2,2315 0.9895 1.1068 1.4030
0.9843 1.1634 2.3405 0.9883 1.1682 1.471%
09791 13927 2.8227 0.9831 1.3984 1.7747
m= 2.01968 m= 1.26469
QSTD = 0.00245 QA = 0.00154
r= 0.99989 r= 0.99989
Calculations
Vstd=[AVoi({Pa-4P)/Pstd)(Tstd/Ta] | Va=[AVal{(Pa-AP}/Pa)
Qstd=[Vstd/aTime | Qa=(Va/aTime
For subseq flow rate caiculations:
— [ Pa Tstd ) - o pm )
Qstd= 1/;..(( hH( e (e )b) Qa= 1/m<<‘/qua/Pa)> -b)

Standard Conditions

Tstd:] 29815 -k RECALIBRATIDON
Patd:] 760 mm Hg
Koy US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading {in H20)
AP: rootsmeter manomater reading {mm Hg)
Ta: actual absolute temperature ()

Pa: actual barometric pressure [mm Hg)

b intercept

me slope

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

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

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




HAVIS ¥«
Certificate Of Calibration

Cer. No. HC 190626
Item Audiogram Cer. No. g

Brand : QUEST Puge 1
Model:  CA-12B
Senal Number : U2040047 ID.NO.: -

~ . - d - . v
Client : vhin W Bundies: aousounud §iin

12437 wy 1 ouufafi-gy mafmnan sadios valqueadl 12000

Room Ambient Condition Temperature : 24.50 Celsiuss Humidiry ; 56.00 "
Calibrated Date 12 March 2019 Due Date 12 March 2020
Calibrated By Kittinan Kittikomwattana Procedure Used TS/F/CLATR
STANDARD USED
Description’Model Serial Number Manufacturing Traceability No Due Dute

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 Attached

4.

The Report Uncertainty of Measurement was based on $

d Uncertainty Multiplied By a Coverage

k = 2 ,Providing u Level of Confidence of Approximately 95 %

This Centification is traccable 10
Thailand Institute of Scientific and Technological Research (Tistr)

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

Culibrared By :

% . bynis] “Approved By : ]

{ Phakdec Chananoi )
Engincer Service Manager

( Kittinan Kittikornwattana )

viim geofinoa weewemd wuans wofiad diin
8110 wifit 3 il pvewguuffs eatyumii 12140 Tns. 0-2433-9682-4 uvin 0-2433-9685

TSFO6 Rev JE:Dale 1092008

HOSPITAL ASSETS MANAGEMENT SERVICES Co Lid

Calibration Results

Cer.No.  1IC 190626

Puge 2
BEAGEE Uualliutive Teas Conunenn B EE Qualitathe Trais Cummenty
EREd Chassis Houstag 1.1% | pivarer
)2 | Mol RES * | Mo Funp Fan
13 ¥ | Caster_Brakes Compresaa
14 |7 AC Pluy Reveplucles 11 * | rid Levaly
15 |7 Lime Courd 14T ¥ | Bunen Charger
167 Sirin Re s s Indicators_Displays
17 |7 Circuil Breaker Fuse L] User Calibraion  Self-Test
I K | Tuber Hawen 1] ¥ Alorms _inierlucks
| Cablis 12 Andible Siynabi
L] ¥ Filungs _Conncetors |22 v Lubeling
(RIEd Electrodes Tramsducers [EITE4 Accessones
i12 7| Filuns 124
Lit] Conuols_Swincacs 125
2 IPIFIN L Tests Commenis
21 ¢ | Orouniing Revstunce - 0
33 # | Leaksge Curent = Chassis '~ A Leaibs - LA
23
24
28
h
28
Y
BT Sound Ascuracs | £ 10%]
Usigs Setlany Imibiaisd Acal { Average ) Evvar SuEmor T Uscriajnty
dB - (0] 106 30 DT -3.36 BOSE
[ | Uncateutain
2l AT T T scund Aveucs [ £ 105 |
Unis Settanng [ Actal{ Average | Erar ©aError * Uncerainiy
Hz 1000 1000 {is 000 [ 0058
7 | Uncaousme
ul TIT7 |
Units Siing Ludicated  Actual Acual Average Eimig “sbrmon X Uscerunn
[ | Uncuteiane
3 | Cheek if Done Preventive Mabuenanes Diseription and Comiments
i B Clean
o N L pbrecais
11 N Calfbrate - Adjit
Y T
Comments : Starus :
I Pasoed jm}
e Senvice Required O
I Removed FromUse [




Frequency Response of UM14539

ompiesca Phum Tasgen: Wanas E
Transverse OSFCIHY AL ORIV LN e~

Calibration Certificate

N
2,/
1]

Part Number: 72142601 G U I/ NIEN—
I ’, e ) - - "~
Description: Micromate DIN Base Unit :i‘ o j / / \\\ E o ~
230~
AR = n@ i
Serial Number: UM14539 ol \ ~
Calibration Date: DEC 13 2019 : \ i —_
Calibrati . . ) 5y IR R e PR - i g W ke
alibration Equipment:  714J740: L ey Fragunncy tray
Vertical
Al 8
Instantel certifies that the above product was calibrated in accordance with the |8 T N\ "
applicable Instantel procedures. These procedures are part of a quality sysiem that is || ( ) " 1" \ . 1
designed io assure that the product listed above meets ar exceeds Instantel | |22 / el \"‘l - A |
specifications. < : " / /’ ) \\X IE -: — N
P o e
Instantel further certifies that the measurement instruments used during the calibration ) ] { // \\ &
of this produet are traceable 1o the National Institute of Standards and Technology; or | [¥gegl g \ o [
National Research Council of Canada.  Eviderice of traceability is on file at Instantel Wiy S IV/ v\ = |
and is available upon request. . g 4 7o
e
The ‘environment in which this product was calibrated is maintained within the | |§58% ) T Ty LSS0 /O F L R, 9 @0 | ame e
operating specifications of the instrument, ' Frasuney 1) ey
Longitudinal
Please note thar the sensor check Junction is intended to check that the sensors are 10 e
connected o the unit, installed in the proper orientation and sufficiently level 1o | |Pitae N T g
operate properly.  This function should not be confused with a Sormal calibration, ) e L 1 \\\ o P
which requires the sensors be checked against a reference thar is traceable 1o a krown e / il N | |
standard.  Instantel recommends that products be returned fo bwtantel or an |8 : _ / / } \\\ 3®
authorized service and calibration facility for annual calibration ( E . /é/.* \\ :3 as <
|

~ ‘ - . ’ { i ‘\
Calibrated By: 1L F72—)

Xiaoming Yang PERLT a5

Z Instantel

T LA e e R T L T T e e L
-] bl mo

Feaavanay ) Fraquancy Hzy

=30 O R LR L e

I n




Amplitude Frequency Response of UL3696

— Amplitude F}KF
50 Microphone ISEE Limits M
Calibration Certificate -

Part Number:  721A0201 20 s I

Description: MicroMate Linear Mic (2-250Hz)

Gein (dB)
=
Y
v

Serial Number: UL3696 !
Calibration Date:  DEC 132019 1177 gipdl. / \
Calibration Equipment: 71417402 222 Gx: 30 ' i

10,000 100,000 513.000
Frequency (Hz)

Instantel certifles that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is

designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology: or
National Research Council of Canada. Evidence of traceability is on file ar 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 orieniation 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

dard. 1 ds that products be returned to Instante! or an
authorized service and cahbralmn Jacility for annual calibration.

Calibrated By:

Z Instantel

O 2014 Xmark Corporation Instantel and the Instanicl loeo arc trademarks of Stanlev Black & Decker or its affiliates 1409900 Hin




Microphone Stand Assembly (part No. 72046001)

Explanation —_— = .
The Microphone Stand Assemby provides increased flexibility for various heights dependent on assambly. §
as follows: *
Number of Sections Asssembled Height 3 g
+ 3 Sections 33257 (B4.46 cm). 8 Il ]
+ 2 Sections 22,25 (56.52 cm) = § §
| Section 13.257(22.02 em) (Requires optional Ground Spike, Part No 1100241) 2 § S
If height is required beyand the three combined sections, additional sections may be ordered or used from E ~ E
another existing microphone stand assembly. % g "
§ §
Package Contents % : g
Microphone Stand Assembly PartNo. 720A6001 % s
& 3 l
Tools and Materials Required E 2K §
+ Microphonc Stand Assembly, Part No. 720A6001. % E g
+ Optiona) Microphone Stand A bl Section, Part No. 400-720020-000, E a ﬁ
for extended tength installations. § = s
* Optional Geophone Spike, 37 (75 oum), Pant No. 1100241, for short Iength installations 4
= Rubber mallet, as requircd. g E 3
a i
Installation - ]
1. Detenmine the required height and assemble the Microphone Stand by firmly hand-
lighiening the sections together. Do not use tools, such as a pliers or vice grips. to
tighten the sections as this may damage the threads. <
2. Locate the Microphane Stand Assembly and ensure that the clip will allow you to insert
the microphone ariented lowards the event to be recorded I
3 Firmly push the Micraphone Stand Assembly into the ground using your hand, or if the ground
is wa solid, usc a rubber mallct and strike the 1op of the stand, being carcful not to damage in the E
microphone clip. DO NOT use a metal hamumer as it will damange the stand Py
q. Install the microphane into the clip.

Usa 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.

$00-720008-000 e 01 - Pradurt Spaccations 3rs Subljedt In Chnge

Z Instantel

The Worl www,instantel

o
=

Warranty
Instantel’s products ane warranted against defects in matenals and workmanship and shall perform in accardance
with published specifications for & period of ninety days, This warranty is vaid if the protective heat-shrink s removed

fram the catles. The campany makes no Y, expl d ar implied of fitness for purpase, merchantability or
function of the products. Instantel does not reprasent that any product will prevent todily Injury or damage 1
property.

Should a product fail to oJerate o these specifications within the warranty period it shall be repaired or replaced
free of charge. This warranty is void if the equipment has been dismantled, altered or abused in any way. Autharity
lo refum the product must be obtained fram Instantel prior to shipment. Shipping charges to Instantal's factory will
be paid by the customer and Instantel shall pay for the ratum freight.

Instantel assumes no responsibility for damages of any description resulting from the aperation or use of its
produats. Since it is impossible to anticipate all of the conditions under which its products will be used, either by
themsalves or in conjunction with ather products, Instantel cannot scoept responsibility Tor the results unless it has
eniered into a contract for services which clearly define such an extension of responsibility and Rability. Instantel
retains the right to change specifications without notice.

Corporate Office:
109 Lagget Dives,

| Ottias, Onlarln KK JAD
Canadu Frnad, sdles@aitaited dum

I I t I
E le © 2012 Xmark Cov Inifantel the Irataciel doge, Bleitmake, Blesiware,
ns an it Minkmale s Hadeiriaks of Gtamey Flah & Decher, I, o i3 aMiutes

The World's Most Trusted Vibration Monitors

808 Comuneste bark Drive, Tainghane! (BL1) S92 4EAL
Oudemabury. hiew Yark 13860 Fecsimile. (617} 533 4396

Uk Officar | Todl Free: (WMD) 267 111

O-770006-000 Aav 01 - Pracuct SPACTICHIRN 219 Sulact to Changa
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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 3 venir.

Gréce 4 volre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collabarateurs d'Instantel, nous vous remercions d'avolr fait choisi nos produits pour la réalisation de vos projets.
Les produits Instante! 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

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

6) Le logiciel Blastware® est fournl avec une garantie d'un an et des mises a Jour gratuites pour ia
premiére année

7) Siun iteur ou un capteur est r @ a l'usine pour étalonnage jusqu'a un an aprés la date

d'achat, la garantie sera tiq t prolongée d'un an supplé taire.

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

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

un e-mail 3 service@i l.com ou sal i l.com

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

[ 2 T TR = e | B B
Z
Instantel

Thank you for selecting Instantel as part of your team!

Your Investment in
“The World’s Most Trusted Monitors”

will serve you for years to come.

Your purchase places you on the leading edge of monitoring technology. On behalf of everyone at Instantel,
thank you for choosing our monitoring products for your projects. Instantel's products include the following
industry leading features a1d benefits:

1
2) Rugged, long lasting designs

3) Easy to use with an intuitive interface
4
5
[
7

—

Over 30 years serving the Construction, Mining and Geotechnical Industries

-

Expansive regulatory compliance options

-

Comprehensive support program, technical service and online help

-

Blastware® Software comes with a 1 Year Warranty and free upgrades for the first year

-~

If a monitor or sersor is returned to the factory for callbration one year from its purchase date,
the warranty will automatically be extended for a second year.

Instantel is GREEN! Instante no longer ships manuals; The manuals for Blastware® and each product Operatar Manual
will be available on the incluced CD, as an Adobe Acrobat® PDF format, or requested from your Instantel Dealer
Representative in hardcopy.

We are committed to providing you with the highest leve! of customer satisfaction possible. If for any reason you have
questions or comments, we would be interested to hear from you. Call our toll-free number, 1.800.267.9111, or send us

email at service@i l.com or com.

Agaln, thank you, and we loo< forward to working with you!

© 2016 Xmark Corparation. Instantel et son logo sont des marques déposées de Stanley Black & Decker, Inc ou de ses filiales. 72000201 Réy 04

Z Instantel

© 2016 Xmark Carporation. Instantel and the instantel logo are trademarks of Staniey Black & Decker, Inc., or its affiliates. 72000201 Rev 04
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C CALIBRATION CENTER CO.,LTD.

| Wachirathamsathit 67 Sukiumvit 101/1 Bangehak Prakanong Bangkok 10260
. Tol : +66(0) 21864333 Fax : +66(0) 21854424
- websle ; hitpJ/www.apo-t.com

Certificate of Calibration 82
Equipment: pH METER Cerificate No.  CO7190490 % 7~
e

Model: pH700 Issued Date: 26 August 2019 ﬂ-ﬂu-m;ﬂmﬂzs

Serial No, (or ID.): 983068 Job No.: KCAL1911196

Manufacturer: EUTECH Page: 10f 4

Electrode Serial No.: 029 Madel: 93X218814 Brand: EUTECH

Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/116 JSP City Rangsitklong 1, Rangsit-Naknhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

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

Environment Condition:

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

Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr. Piyapat Saidoung
26 August 2019

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

Calibration Date:
The Method used:
Traceability: This certificate is traceable to the CRM maintained by DAKkS/DKD calibration laboratoy
through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288

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

Thailand through Industrial Foundation Electricat and Electronics Institute Certificate No.

0530EL18
N owanl - SPC Callbiaion ot o, L )0
— T - e —
(Mr. Piyapat Saidoung) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatary

This cerlificale is issued Ihe units of tothe Systom of Units (SI). It providos ility of 0 ional or national slendard
o 0NEd faccgnaed nalonal suelarg lbicsslones
Tha inty slaled is the uncertainty which is obtained trom the standard Y i by tho ga factor (k=2) to provide a leval of
of i 95%, itis In with the Guide to of L in (GUM)

These resulls may be sffectad by daviatons fo ified Tha results rolale only lo tha itoms tasted, calibraled or samplod. The roport shall nol ba reproducod

oxcepl in il without approval of SPC Calibraton Center Co, Ltd

SPCC-FM-C07-06: 01 Aug 2019

'C CALIBRATION CENTER CO.,LTD.

allorat ol Wachimthamsathit 67 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
‘ 1 Tel : +66(0) 21854333 Fax : +66(0) 2165-4424

websle ; hitp:/www.spe-t.oom

Certificate No. : C07190490 Page 2 of 4

Calibration Results:

pH Scale
Input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mV)
(mv) (mvV) Error (mV) (pH)
414.12 414 -0.12 0,02 0.58 - ﬂo
354.96 355 0.04 1.02 0.58 2.00
295.80 296 i Il 0.20 2,02 0.58 2.00
236.64 237 —p 0.36 | 3.01 R 0.58 2.00
177.48 177.5 0.02 4.01 0.065 2.00
118.32 = — 118.3 ! _—902 _501 0.065 2.00
_59‘16 59.2 0.04 6.00 0.065 2.00
0.00 0.0 0.00 7.00 0.065 2.00
—59.16 -59.2 -0.04 I ) 8.00 | 0.065 2.00
-118.32 -118.4 -0.08 | ELQQ 0.065 2.00
-177.48 -177.6 -0.12 9§9 0.065 2.00
-236.64 -237 -0.36 10.99 0.58 2.00
-2985.80 -296 -0.20 11.98 0.58 L 2.00
-354.96 -355 -0.04 12,98 0.58 L 2.00
-414.12 -414 0.12 13.97 0.58 2.00

SPCC-FM-C07-06: 01 Aug 2019




Electrode Test Results*

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

C CALIBRATION CENTER CO.,LTD.

ol Wechirathamsathit 57 Sukhumvit 101/1 Bangchak Pralenong Bangkok 10260
: Tel : +66(0) 21854333 Fax : +66(0) 21654424

wibslte : hitps/www spe-t.oom

Page 3of 4

Cortificate No. : C07190490

b
SR Catvration

Electrode Test Results*

CALIBRATION CENTER CO.,LTD.

Boi Wachirathamsathit 57 Sukhumv 101/1 Bangchak Prakanong Bangkok 10260
: Tol : +66(0) 2186-4333 Fax : +68(0) 21854424
website : hitp:/Aww.spe-.com

Page 4 of 4

Certificate No. : C07190490

The two-point calibration using two standard buffer solutions; pH 7.001 and pH 10 011

Solution (pH)

Calibration (pH)

Difference (pH)

The practical slope of the pH electrode; 58.93 (mV/pH), 99.62%
The zero point of the pH electrode; 6.83 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of

Measurement (pH)

Coverage Factor (k)

4.004 4.01 0.006 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 9.95 -0.061 0.0080 2.00

The practical slope of the pH electrode; 5751 (mVipH), 97.22%
The zero point of the pH electrode; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
Difference (pH) Coverage Factor (k)

Solution {pH)

Calibration (pH)

Measurement (pH)

4.004 395 -0.054 0.0076 2.00
7.001 7.00 -0.001 0.0077 2.00
10.011 10.01 -0.001 0.0080 2.00

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

SPCC-FM-CQ7-06: 01 Aug 2019

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

The End of Certificate

SPCC-TM-C07-0G: 01 Aug 2019




'C CALIBRATION CENTER CO.,LTD.

ol Wachiathamsathit 67 Sukhumvit 101/t Bangchak Prakanong Banglkok 10260
Tel : +66(0) 2185-4333 Fax : +66(0) 21854424

websils : hitpuwww.spo-it.com

Certificate of Calibration ﬁ&“@/ 2

=

Equipment: Digital Thermometer Certificate No.: C15190293 :v'.,/::“;}
Model: pH 700 Issued Date: 23 August 2019 SR i
Serial No.(or ID) 883068 Jab No.: KCAL1911195
Manufacturer: EUTECH Page: 1of 2
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.
Environment Condition: Temperature: 22 °C + 30°C

Humidity: 50 %RH + 150 %RH

Voltage: 230 VAC + 11.0 VAC
Calibration Place: Sensor Laboratory, SPC Calibration Center Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Twewong Thaithiang
23 August 2019

in house method, SPCC-Wi-19, by comparison with standard thermometer

Calibration Date:
The Method used:

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

(YL~

{Mr. Udon Srichana)

(QR) Certificate No. QR19-1015

-

(Mr. Tweewong Thaithiang)

| -

SPC Cafration Center Co., Lt

Person in charge Authorized signatory

This carlificate is issued Ihe units of measurement according 1o he International System of Unils (SI). I provides ility ot toi
or national slandard or olher recognized national slandard labaratories

The measurement uncertainty slated is the expandad uncertainty which is obtainad from the slandard uncertainty mulliphed by the covorage lactor (k=2)

lo provide a level of confidence of i 95%. ltis ined in wilh the Guide lo Expression of Uncertainty in Measurement (GUM).

These rasults may be affecled by devialions lrom specified conditions. The results relata only to the lems tesled, cahbraled or sampled Tho report shall nol

be reproduced except in full wilhout approval ot SPC Callbration Canler Co., Ltd.

SPCC-FM-C15-06 :01 Aug 2019

PC CALIBRATION CENTER CO.,LTD.

: Wachirathamsathit 57 Sukhurmvi 101/1 Bangchak Prakanong Bangkok 10260
Tel: +66(0) 21864333 Fax : +66(0) 21654424
webslts : hitp/Awwaw.spe-t.com

Certificate No.:  C15190293 Page: 20f 2

Calibration Results:

Without Adjustment

Sensor Type: Thermistor

Diameter {mm). 3

Channel: -

Langtn (mnm): 112 Immersion {(mm): 110

Desired Temp.(*C)

STD. Reading (°C) UUC. Reading ("C) |Correction of UUC (°C}| Uncertainty (+ °C)

250

25.006 251 -0.094 0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019
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SR Caiation

Equipment:

Maodel:

Serial No.{or ID):
Manufacturer:
Condition:

Shelves(pc.):

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

CALIBRATION CENTER CO.,LTD.

2l Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel: +66(0) 21854333 Fax : +66(0) 21864424

webslts ; hitp:/Awww.spo-it.com
- . - \.-\"l"r'-,
Certificate of Calibration 5=
Oven CetficateNo:  C31191681 %z
TR T,
UF 110 Issued Date: 27 August 2019 a1t
B418.1125 (MEC-LABO5) Job No.: KCAL1911201
Memmert Page: 10f S
In Condition Ventilation Valve: Closed
2

MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature: 31 £ 07 °C
Humidity: 56 + 2.8 %RH
Voltage: 226 3.7 VAC

MINE ENGINEERING CONSULTANT CO.,LTD. ('ﬁu 4)

2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,

Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,

Thanyaburi, Pathum Thani 12130 Thailand.

Mr. Nattapat Rungrueang

22 August 2019

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

This certificate is traceable to the SI Units maintained by National Institute of Metrology

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

(b~

T SPC Calfbration :mmm
R e e —
(Mr. Nattapat Rungrueang) (Mr.Udon Srichana)
Person in charge Authorized signatory
Thus ceruficate is 1ssued the units of g lo tha i System of Unils (S1)_ Il provides ity of ta ar nalional
slandard or other recognized nationat standard laboratorles
The measurement uncertainty staled is lhe expanded uncertainty which is abtained from the standard bythe factor (k=2) ta provide a
level of of 95%. Itis n with Lhe Gulde to jon of L inty in (GUM)

These results may be atfected by deviations kom specified conditions The results relale only to the itorns lasted, calibrated or sampled. The raport shall not be

‘ reproduced exceptn full without approval of SPC Calibration Cenler Co., Lid

SPCC-FM-C31-03: 01 Aug 2019

'C CALIBRATION CENTER CO.,LTD.

i Wachkathamsathit 67 Sukhumvit 101/1 Bangchak Prakanong Bangiok 10260
Tel : +66(0) 21854333 Fax : +66(0) 2185-4424
webshe ; hitpc/iwww spe-itoom

Certificate No..  ©31181681 Page 20f5
4 - . -
" |
| e#2 a0
Sm==gp ) Ty
i :
#le | o3
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®#9

: H/2

) .

R R
T br
P | ,
- W -

Standard Installation Locations
Volume (Calibration Zone)= 51 tLiters)
Inside chamber: W= 57 (em) D= 40 (cm) H= 48 (cm)
Standard Locations (#1, #2, #3, #4): w= 6 (cm) d=5 (cm) h=15 (cm)
Standard Locations (#5, #6, #7, #8). w= 6 (cm) d=5 {cm) h=5 (cm)

#9: Geometric center of the chamber

Position of Std

#1 #2 #3 HA #5 #6 H7 #8 #9

Channal of Loggar

Definitions

Indicating Temperature: The average re

Measured Temperature: The average reading of standards at any positions or location.

Measured Uniformity. The maxim 1m dif

measured temperature at the reference

possible to determine the temperature pattern or homogeneily with the chamber at steady-state. The reference

probe is preferably located in the georm

Measured Stability. The one-half of grea

Overall Variation: The difference 2f maximum and minimurn measured temperatures throughout observation time.

ading of indicating device which forms the integral part of the enclosure.

ference of measured temperatures between of any probes and the

location which are observed at same time or at close observalion time as

etric center of the chamber.

test maximum difference of measured temperatures al any one probe.

SPCC-FM-C31-03: 01 Aug 2019
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R Caltaton

C CALIBRATION CENTER CO.,LTD.

o Wechiathamsathit 57 Sukhumvit 10141 Bangchak Prakanong Bangkok 10260
Tel : +66{0) 21854339 Fax : +66(0) 2185-4424
websiie ; hitp:/Awww.spc-t.com

Certificate No.:  C31191681 Page 30f5
Calibration Results:
Before adjustment
Setting: Indicating: #1: #2: #3: #4: #5651 #6:  H#T: HB: #O:

104.0 104.0 103.47 103.59 104.46 103.64 103.93 103.48 10249 103.09 10384
After adjustment

Measurement Temparature at Spread Locations, Indicating of Unit Under Calibration: 85.0 “C

Measured Correction of UUC. Uncertainty
Locations Temperature
(°C) (°C) (x°C)
#1 84.96 -0.04 0.3%
#2 85.02 0.02 0.39
#3 85.65 0.65 0.39
#4 85.03 0.03 0.39
#5 85.26 0.26 0.39
#6 84.93 -0.07 0.39
#7 84.10 -0.90 0.39
#8 84.62 -0.38 0.39
#9 85.19 0.19 0.39
Tamperature Distribution
Desired | Setting |Indicating Measured Temperature at Spread Locations (°C) Uncertainty
(°C) (°C) (°C) #1 #2 #3 #4 Ho | #6 | H7 | #8 | #9 (£ °C)*
85.0 85.0 850 | 8496|8502 | 8565|8503 | 85.26 | 84.93 | 84.10 | 84.62 | 85.19 0.39

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overall Variation
tc) (°C) (£ °C) (°C)
85.0 1.18 0.08 1.69

Note: * Maximum uncertainly of the each position

SPCC-FM-C31-03: 01 Aug 2019

'C CALIBRATION CENTER CO. LTD.

Wachirathameathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tet: +66(0) 21854333 Fax : +66(0) 21854424
webalte : hilp/iwww spc-rLoom

Certificate No.:  C31191681 Page 4 0of5
After adjustment (Cont.)

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

Measured Correction of UUC. Uncertainty
Locations Temperature
°C) (°C) (x°C)

#1 103.89 -0.01 0.71

#H2 104.11 0.11 0.74

#3 105.00 1.00 0.77

#4 104.09 0.09 0.66

#5 104.50 0.50 0.75

H6 103.96 -0.04 0.66

H#7 102.81 -1.09 067

#8 103.59 -0.41 0.66

HO 104.16 0.16 0.74

Temparalure Distribution
Desired Setting |Ind cating Measured Temperature al Spread Locations {"C) Uncertainty

°C) (°C) 1°C) #1 #2 | #3 | #4 | #5 | w6 | #7 | w8 | #9 (x°C)*
104.0 104.0 104.0 103,99 104.11 110500 | 104 09 [ 104.50 | 103.96 [102.91 | 103.59 |104.16 0.77

Chamber Characterization

Indicating Measured Uniformity Measured Stability Overali Variation
(°C) (°C) #°C) {C)
104.0 1.46 0.55 3.1

Note: * Maximum uncertzinly of the each position

SPCC-FM-C31-03: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

S0l Wachirathamsathit 57 Sukhumvit 101/ Bangchak Prakanong Banglok 10260
| Tel : +66(0) 21854333 Fax : +86(D) 21854424
website : hilp:www.spc-tcom

Certificate No.:  C31181681 Page 50f5

After adjustment (Cont.)

Measuremenl Tesnprarature at Spread Locations, Indicating of Unit Under Calibration: 180.0 °C

Measured Correction of UUC, Uncertainty
Locations Temperature
(°C) (°C) (£°C)
#1 179.90 -0.10 075
#2 180.23 0.23 0.77
#3 181.78 1.78 0.78
#4 179.68 -0.32 0.75
#5 180.72 0.72 0.77
#6 179.56 -0.44 0.74
#7 177.97 -2.03 0.75
H8 179.00 -1.00 0.77
#3 180.46 0.46 0.77
Tempetature Distribution
Desired Setting | Indicating Measured Temperature at Spread Localions (°C) Uncertainty
(°C) (°C) (°C) #1 | #2 | w3 | #a | w5 | w6 | w7 | w8 | #o (£°C)*
180.0 180.0 180.0 179.90(180.23| 181.78|179.68(180.72( 179.56| 177,87 179.00] 180.46 0.78

> | .
Caliraion

e e 7

ol Wachirathamssthit 57 Sukhumvit 101/1 Bangchak Prakanong Banglok 10260
Tel: +66(0) 21854333 Fax : +66(0) 2185-4424
websle : http/Avww.spo-t.com
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Certificate of Calibration

Equipment: Balance Certificate No.:  C01193059 P78
Hrabeud A
Model: AZ214 Issued Date: 28 August 2019 e 7o i
Serial No. (or ID.): 2€092281 (MEC-LABO1) Job No.: KCAL1911190
Manufacturer: Sertorius Page: 1 of 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand.

Environment Condition: Temperature 25°C * 07°C

Humidity 57 %RH T 4.7 %RH

Calibration Place: M NE ENGINEERING CONSULTANT CO.,LTD. (§u 4)
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Sai. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Tranyaburi, Pathum Thani 12130 Thailand.

Calibration By:

Calibration Date:

The Method used:

Mr. Piyapong Sornkaew
22 August 2019
In vouse method, SPCC-WIi-47, base on UKAS Lab 14

Chamber Characterization

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

Indicating Measured Uniformity Measured Stability Overall Variation
(°C) (°C) (£°C) (°C)
180.0 2.66 0.34 4.43

Nate: * Maximum uncertainty of the each position

The End of Certificate

SPCC-FM-C31-03: 01 Aug 2019

(N MT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. C02182473,
C(2182572

| -

%

Rangrode

SPC Calbyation Center Co, L,
i e —
(Mr. Piyapong Sornkaew) (Mr. Rungrod Jenkittrakulchai)
Person in charge Authorized signatory
This cerlificala is issued the unils of to the Syslom of Units (S)). It providos of lo or netional
Ednaed or olbet fretognined ralion sanda-d laboratorios
The inty sloted is the which is oblained from the standard by tha go factor (k=2) to provide e leval of
confidence ot 95% Itis in with the Guide to E of\ inty in {GUM)

Thaye results may be affscled by deviationt Irom specified conditions. The rosults relate only 1o the toms testod. calibrated or sampled. The report shall not be reproduced
excapt in tull withoul approval of SPC Calibraleon Conler Co, Lid

SPCC-FM-C01-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 67 Suldwamvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +86(0) 21854424
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Certificate No.:  C01193059 Page: 20f 3
Calibration Results:

Before Adjustment

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

| -

Callbration

Camiur

'C CALIBRATION CENTER CO.,,LTD.

i Wachirathamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Bangkok 10260
. Tel : +66(0) 21854333 Fax : +86(0) 2185-4424
webslte : hitpwww.spet.com

3of 3

Certificale No.:  C01193059 Page:

After Adjustment

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

: rJN‘; Nominal Test Value 50 (g)
@ L@ (fa DE Reference Points (g)
OO, Qg L@":.)j@ A B c D E
{ T i - -0.0001 -0.0001 0.0000 0.0000

Repeatability: Determination of the standard deviation of weighing balance., Readabili

ty 0.0001 (g}

Nominal test value (g}

Standard Deviation

20 0.00004
200 0.00005
Departure of indication from nominal value., Readability — 0,0001  (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty ‘
(@) (@ (9) (9) (@
0.001 0.00100 0.0010 0.0000 0.00010 203 |
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.1000 0.0000 0.00010 2.03
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.00000 5.0000 0.0000 | o.00010 2.03
10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0.00017 200 |
150 149.99996 150.0030 -0.0030 0.00023 2.00
200 199.99987 200.0040 -0.0041 0.00029 2.00

e Nominal Test Value 50 [(3}]
r@} @"J Reference Points (g)
- A B C D E
[ 0.0001 0.0000 -0.0001 0.0000
Repeatability: Determinalion of the slandard deviation of welghing balance., Readabillty 0.0001 (g)
Nominal test value (g) Standard Deviation
20 0.00005
200 0.00005
Departure of indication from nominal value., Readalility — 0.0001  (g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty «
@) (@) (g (q) @
0.001 0.0010) 0.0010 0.0000 0.00010 2.03
0.01 0.01003 0.0100 0.0000 0.00010 2.03
0.1 0.1000) 0.1000 _0.0000 0.00010 203
1 1.00000 1.0000 0.0000 0.00010 2.03
5 5.0000) 5.0000 0.0000 0.00010 2.03
10 9.99993 10.0000 0.0000 0.00011 2.02
50 49.88947 50.0000 0.0000 0.00012 201
100 99.99959 100.0000 0.0000 __0.00017 200
150 149.99936 149.9999 0.0001 0.00023 2.00
200 | 19999937 199.9999 0.0000 0.00029 2.00

SPCC-FM-C01-06: 01 Aug 2019

The End of Certificate

SPCC-FM-C01-06: 01 Aug 2019
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| Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
Tel : +66(0) 2185-4333 Fax : +86(0) 21854424

E webshs : hitp:/www.spc-fL.oomm
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Certificate of Calibration i%ﬂ
Equipment: SPECTROPHOTOMETER  Certificate No:  C06190376 %=
DR
Model: 732C Issued Date: 27 August 2018 MECI R s
Serial No. {or iD.): 2C41301043 (MEC-LAB11)  Job No.: KCAL1911198
Manufacturer: KWF Page: tof 3
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
Thanyaburi, Pathum Thani 12130 Thailand,
Environment Condition: Temperature 245 °C * 00 °C

Humidity 50.2  %RH * 0.4  %RH

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

Mr.Nattapat Rungrueang

22 August 2019

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

Calibration By:

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

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

The standard for Photomatic Certificate No, 72571

| - O

Py SPC Cabition Cete o, U )7
— R —
(Mr. Nattapat Rungrueang) (Mr. Dumrong Boonsopon)
Person in charge Authorized signatory
This certificate is 1ssued the units of ing lo the Syslem of Unils (SI). llprovides ility of o or nalional standard or
olher recognized national slandard laboratones,
The y slated is the which is oblained from the slandard i ipfied by the e faclor (k=2) to provide & level cf
of i 95%. I n with the Guida to of L y In {GUM).

These resulls may be affected by

from specified The results relate only to the ems tested, calibrated or samplod The report shall not bo reproduced excopl

in full without appraval of SPC Calibration Conler Co., Lid

SPCC-FM-C06-08: 01 Aug 2018

?C CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 57 Sukdwmvit 101/1 Bangehak Prakanong Bangkok 10260
Tel : +86(0) 2186-4333 Fax : +66(0) 2185~4424
websle : hitp:/www.spo-rtcom

Certificate No. : C06190376 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC al 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
361.26 359.7 1.56 0.13
418.48 417.2 1.28 0.13
536.90 535.6 1.30 0.13
513.70 512.2 1.50 0.13
528.72 527.3 1.42 0.13
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5903 0.586 0.0043 0.0045
420 nm
0.7630 0.759 0.0040 0.0045
1.0280 1.023 0.0050 0.0052
0.0000 0.000 0.0000 0.0045
0.5799 0.578 0.0019 0.0045
440 nm
0.7454 0.743 0.0024 0.0045
1.0056 1.003 0.0026 0.0052
0.0000 0.000 0.0000 0.0045
0.5302 0,531 -0.0008 0.0045
465 nm
0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
0.5479 0.547 0.0009 0.0045
546.1 nm
0.6970 0.695 0.0020 0.0045
0.9998 0.998 0.0018 0.0045
0.0000 0.000 0.0000 0.0045
0.5863 0.585 0.0013 0.0045
590 nm
0.7249 0.722 0.002¢9 0.0045
1.0961 1.095 0.0011 0.0052




PC CALIBRATION CENTER CO.,LTD.

of Wachirathamsathit 57 Sukhumvit 101/1 Bangehak Prakanong Bangkok 10260
Tel : +66(0) 21856-4333 Fax : +66(0) 21854424

wabslts ; hitpi/www.spc-t.com

Certificate No. : C06190376 Page 3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5702 0.569 0.0012 0.0045
635 nm
0.6921 0.689 0.0031 0.0045
1.0885 1.089 -0.0005 0.0052

The End of Certificate
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For the Better

Avio200
Preventive Maintenance Report

Company Name: wan. lashidudaiiodenousauaut

Instrument Location: . dszmndidad o. fayayus 2. dnusit

Instrument Serial No.: 079518071903

Date: 12-Nov-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Component List

Company Name: ian. L ndaito3unanedoun it
Address o alszmBifng o, fogeyagd <. dnamit
{Instrument Locatlan):
Serfal Number: 079518071903 PM Number:
Customer Name
079518071903 .
{if applicatia) ) Telephone Number:
Service Englneer Thanawat Tirakotai Service Order WO0-00437496
Name: Number:
Date PM Performed: 12-Nov-2019 Next PM Due Date: 11-May-2020
{DD-MMM-YYYY) {DD-MMM-YYYY)
Standard Labor Hours to Complete PM ; 4 hours
Part Number Release Publication Date ' )
09370140 Rev.4 B January 2018 - .
v PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer

The customer should save their method before the PM begins

General Instructions:

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

Copyright Information

This document contains proprietary information that is protected by copyright.All rights are reserved
No part of this publication may be reproduced in any form whatsoever or translated into any language
without the prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are
protected by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered trademarks not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the
property of their respective owners

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

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing
or use of this document

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number
Description anti
{If applicable) . B
09995098 Air Filter-Spectrometer Clean
ND77520 Air Filter-RF Generator Clean
09992731 Axial Window Clean
B0810377 Radial Window Clean
NO770438 O-ring kit, injector support adapter Clean
NO780437 0-ring kit, torch Clean
Additional Reagents and Standards Required for PM
Part Number n i R
Description uanti Batch/Lot Explration Date:
(If apphicable) - Gy /Lot ¥ )
Multi-Element Standard
2-30WGX 30-Apr-2020
NOBS1579 {N069-1579 difuted 10X) ! ! Pr
Instrument Calibration-4
5-97MKY1 30-Dec-2019
N9300221 (N9300221 diluted 100X) 1

I 1CP-OES/Avio200 Preventive Maintenance (PM)

Page | of 6 I

[ ICP-OES/Avio200 Preventive Maintenance (M)
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Procedure Checklist
Use {¥ } to check off those steps In the checklist that have been completed,
1. General:

# Ask customer about unit's performance since last visit,
¥ Check incoming AC line voltage under load for proper levels and grounding.
W Is the instrument operational?

2. Mechanical:

1 Inspect and clean all fans and filters.
¥ Inspect and replace torch components and necessary

Torch Components Replaced: OYes ¥No
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: CYes ZINo
If yes, list tubing replaced:

¥ Inspect the peristaltic pump for proper operation
7] Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures
) Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

¥1 Check the shear gas nozzle for blockages and proper, uniform flow

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

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

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

¥ Drain air compressor surge tank.

¥ Clean exterior of instrument

I ICP-OES/Avio200 Presentive Maintenance (PM) Page3olo I

3. Electrical:

7 Visually inspect all PC boards for cleanliness and signs of corrosion.
1 Check alt RF generator and spectrometer power supply voltages.

¥] Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens
1 Check the function of all interlocks.

Spectrometer:
71 Check the spectrometer status screens
1 Check for proper function of all motors from the Motor Contro! window.

4. Optical:

1 Check the neon lamp for proper operation.

¥ Ensure that neon initialization Jasses at power up.

1 Ensure that there is a single, w2l defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window . Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly

Neon Lamp Replaced: [Yes ?INo

¥ Perform the Initialize Optics routine from the Spectrometer Control window

Y] Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

7 Insure the Dark Current measurement (Detector Calibration) passes at initialization,

71 Check the shutter home sensor position,

1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29,5 degree C
A typical electronics temperature is approximately 35 degree C.

1 Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary,

7 Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3} X/Y mirror.

1 Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: OYes @No
Radial Window Replaced: [ves 7INo

5. Post PM Performance Tests:
7 Perform View Align

5.1 Spectral Resolution:
71 Measure the spectrometers ability to separate two adjacent wavelengths

Parameter Specification Test Result Pass/Fall
As 193,696 - Resolution $0.009 0,007 Passed
Ni 231.604 - Resalution <0.011 0.008 Passed
NI 341.476 - Resolution £0.015 0.012 Passed
Ba 455.403 - Resolution <0.020 0.016 Passed

I ICP-OLES/Avio200 Prevenlive Mainlenance (PM) Page 4 ol'6 j




5.2 Precision:

7 Test for reproducibility of a set of measurement,

Parameter Specification Test Result Pass/Fall
Zn 213.856 %RSD £ 1% 029 Passed
Mg 280,856 %RSDS 1% 0.20 Passed
Mg 285.207 %RSD < 1% 0.41 Passed
Ba 455.403 %RSD $1% 0.26 Passed
5.4 Mn BEC:

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

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB {2%HNO3)” and “IS {NO69-1579/10)", record intensities.

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

Element Mode Conc. 1B IS
Mn 257.610 Radlal 1,000 ppb 304243 3984830.9
Mn 257.610 Axial 1,000 ppb 58059.2 12858731.3
Mn 257.610 1B*Conc. IS - 18 BEC Spec Pass/Fall
Radlal 30424300 3954406.6 7.69 <30 PPB Passed
Axlal 58059200 128006721 4.53 <30 PPB Passed
6. Review:
¥ Review with the customer PM work performed.
¥ Discuss recommended customer supplied materials to have on hand
¥) Attach PM sticker.
I ICP-0LS/Avio200 Preyentive Maintenance (PM) Pape 5 ol'0 ]

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Avio200

have been completed.

This ICP-OES/Avio200 Passes ¥ Fails (1 the preventive maintenance.

R | of L) Mal e,
Authorized PerkinElmer Representative: Date:
T et 12-Nov-2019
{DD MMM VVVY\
Authorized Customer Representative: - Date:
Yo 12-Nov-2019
(DD-MMM-YYYY)

[ 1CP-OES/AVI0200 Presentis ¢ Maintenance (PM)
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, inductively Coupled Plasma Method
3 Biochernical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine todometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
9 Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
11 | Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, Inductively Coupled Plasma Method
13 | Oil & Grease tiquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method
15 | Selenium Digestion, Inductively Coupled Plasma Method
16 | Sulfide lodometric Method
17 | Temperature Laboratory and Field Methods
18 | Total Dissolved Solids Dried at 180 °C
19 | Total Suspended Solids Uried at 103-105 °C
20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
21 Zinc Digestion, Inductively Coupled Plasma Method
1anangseds

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