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4% ° a ° -~ o o e o o
nnelasenisg : fiuaeedn Snneiies T inuTTug Juinadau : 8-15 AA1AY 2562
v d o ' P Y ¢ & ada as ¢ o w o e
AlAvAI9Ee U3 luid WBudilese Aoudaunuv $im WNBNUKA 15 fanan 2562
donlimsradn  : lsaludiuvaslasenis UssuvAiedns : e

AuvusnnRvasdaatingadn : UTM 48 P 0298864 E, 1652722 N.

fuvaAecliansr9 ALy : High Volume JuvasgUnIalaauLiivu : TE-5025A
Fuiimsaa¥uses (Certified Date) : January 28,2019 Tunuma1gnsERUBY : January 28,2020
. = “do 4w aca . HaATIZE Annasg Y
avligunwaImA | Juiiimsiiudiegn ShATeH 5 R
(mg/m~) (mg/m°)
TSP 6-7/10/2562 US.EPA 40 CFR 50, Appendix B 0.066 0.330

' = v ( a o od - o @
wnewmeg: ¥ ANATgiu salssnAnuEnIsn1sAnseNwise R aluil 24 (w.A.2547) 5o Amusasgruauawemaluussenelaely
TSP: fuareaisiu lade 24 Halus

e

(Mr. Kittiphid Plongkaew)

(Miss Parinthip Petjit)
Analyst Laboratory Manager
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Hagnén : USHW iuwes 11 MegnAn : 620028
Uszilasans : lasaimawilewsiugaamnssueiiafiuuzesad iiegmamnssuieaiz Ussvulngd 27256/15375
fdalasenns  : duaanein dunadies Jariayasug Fuifiudiagn : 6-7 manA 2562
fiudeEne  : uiem lnd 1Budidieds Aeutaunuyi S FuiuRanena : 8 aanen 2562
gonflasiain  : yusulhwiedn Fuilswauwa : 15 gaieu 2562
Auniainavaen1tingaadn : UTM 48 P 0299485 E, 1653824 N. Uszianiaedna : seAudes
juvasgunIaingIvin : ACO 6226 Juvasgunsaisauiiisy : CA-128/U2040047
sEAULEBId B lunsaauiiiou : 110 dB/1,000 Hz Fuinraatuses : 12 funau 2562

fntgmlénniedasimise (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  iaviltenansaauwiioy : HC190626

A1EAULEBREL (Equivalent Sound Pressure Level) (dB(A))
M

Leq 24 hrs. Lmax

12.00-13.00 u. 59.2 82.5
13.00-14.00 u. 58.1 84.5
14.00-15.00 u. 58.8 83.3
15.00-16.00 u. 594 84.1
16.00-17.00 u. 60.8 87.8
17.00-18.00 u. 59.5 78.9
18.00-19.00 u. 54.2 74.9
19.00-20.00 u. 515 82.5
20.00-21.00 u. 53.9 75.2
21.00-22.00 w. 53.0 74.6
22.00-23.00 wu. 48.7 67.3
23.00-00.00 u. 52.7 78.4
00.00-01.00 u. 48.9 71.2
01.00-02.00 w. 48.3 73.1
02.00-03.00 . - 48.5 68.7
03.00-04.00 u. 50.0 711
04.00-05.00 u. 56.9 727
05.00-06.00 u. 62.4 86.6
06.00-07.00 u. 61.1 85.8
07.00-08.00 w. 61.5 82.3
08.00-09.00 wu. 61.5 81.9
09.00-10.00 u. 59.6 85.2
10.00-11.00 u. 59.5 80.2
11.00-12.00 u. 60.5 81.3

sTAUdEdLaRY 24 Y. 58.2 -

seauLADSgagn - 87.8

Anasg’ 70.0 115.0

(w.A. 2500) (G0 AmumRsENIERUEDlaelY

WEWA: Y RS IuRISENIARNENSTUNTSAWIAG

(lonnikan

(Miss Chonnikan Nambubpha)
Analyst Laboratory Manager
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Fagné : USH huunes d1in THAGNAT : 620028
Uszvlasans : lassmawiiessivgaavinrsusiinfiuussead ogeamnssuneadns Ussmutngi 27256/15375
fndlasenis  : shuaanedn suneitos Yamiayisud Fuiiiudaegne : 6-7 panAw 2562
duddetne Uit land 1Budiiieds roudaumuyi $iim Fuiifudaetne : 8 manew 2562
antiasiadn  : lssludiuveslasenis Fulireauea : 15 aaiey 2562
AUViINNNYaean1ting29dn : UTM 48 P 0298864 E, 1652722 N. Uszianiede : seAuldes
juvasgunsalasiadn : ACO 6226 juvasqunsaisauliisy : CA-128/U2040047
seAudsedeBslunisaauiiiou : 110 dB/1,000 Hz Fuinsaafuses : 12 Shneu 2562
dnitguldaniadasinidua (SLM Reading dB(A)) : 106.30 dB/1,000 Hz  iawfllenansasuiBY : HC190626
A1szAuLdBsRal (Equivalent Sound Pressure Level) (dB(A))
Y13
Leq 24 hrs. Lmax

13.00-14.00 . 66.3 82.2

14.00-15.00 u. 64.5 82.5

15.00-16.00 . 65.2 80.9

16.00-17.00 u. 62.2 89.6

17.00-18.00 u. 615 68.2

18.00-19.00 u. 64.1 70.7

19.00-20.00 u. 62.4 81.8

20.00-21.00 u. 63.1 74.1

21.00-22.00 . 62.0 65.2

22.00-23.00 u. 62.2 67.6

23.00-00.00 u. 63.3 75.4

00.00-01.00 u. 64.3 66.5

01.00-02.00 . 65.1 80.4

02.00-03.00 . 61.0 78.7

03.00-04.00 . 63.0 _ 65.8

04.00-05.00 . B 58.8 73.1

05.00-06.00 u. 61.0 775

06.00-07.00 u. 63.8 79.8

07.00-08.00 . 65.9 87.8

08.00-09.00 u. 64.5 83.4

09.00-10.00 u. 61.4 87.3

10.00-11.00 u. 58.2 87.2

11.00-12.00 u. 65.4 82.8

12,00-13.00 u. 63.0 89.9

sAUFDaLREY 24 Y. 63.4 -
LAULABNENER - 89.9
AwAsg’ 70.0 115.0

AUBIR: Y 1R IG IR SE MR RTINS IRA Qe

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Yognin : UTEW HAuwes e SWAgNAT : 620028
Usztnwlasans : Tassmsiwileausiugramnssuniisfiuussead iNognawnssuneadts Ussnulngdl 27256/15375
findlasanis  : dwaanedn Sunewdles minyisud Fuiiudaatne : 6-7 nanAu 2562
giiudnedne U3 Ll Budilinse reudaunui S FuiSudaeen  : 8 manAu 2562
aonflasiadn - yuvuthuvhedn Fuilseauwa ;15 gaiAu 2562
AunINnavasdaaing9dn : UTM 48 P 0299485 E, 1653824 N, Ussividagne : auduasiiiou

Parameter TRANSVERSE VERTICAL | LONGITUDINAL

Result

Frequency ; Hz - - i

Peak Particle Velocity ; mm/sec = = -

Peak Displacement ; mm - . =
Standard"
Peak Particle Velocity ; mm/sec - = =

Peak Displacement ; mm - - .

Measured Instrument Brand Model

Instantel Minimate Blaster

newg : P1asgumuussniansensiminenssssuiuardandey (399 fmunnasgiunsmuaussiudsiuesuiduaniiou
NIV Inioiu (w.e. 2548)
: Lifimsssdenmimiies Wiesneglutrmimumiiniies

(Mr. Kittiphid Plongkaew)

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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Hognén : USW Thuuwes e MAGNAT : 620028
Uszamlasans : Tassmswileausiiugaanvnssuviinfiuuseeadt ilegramnssuneasts Ussnulingdl 27256/15375
finalasents  : dwaanein Sunadies Sariaydsud Fuiifudaedne : 6-7 AanAu 2562
fiudaedne  : U3 lnd BudidieSs reusaunui e Fuilsusaegns  : 8 manAw 2562
dantinsaada  : lsdluiiuvedlasenis Fuiiseasa 15 ganau 2562
AUNUIRAAYIEa1LRTIIN : UTM 48 P 0298864 E, 1652722 N. Ussuiiagne  : Anuduasiitoy

Parameter TRANSVERSE VERTICAL lr LONGITUDINAL

Result

Frequency ; Hz - - -

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - = _
Standard?
Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - - -
Measured Instrument Brand Model
Instantel Minimate Blaster

o - = v - ° @ o v -
mnewy : nespiumalsEmansEnTminensssuyIAuariinden Fee fmumnasgumsmuaussiuidanazsduaiiiou
VNS NUTEIAU (WA, 2548)
' P v P Pl ' o v -
: hllimsszdaniumiien Weswnegludrstanmiinviios

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Fogné : USWM i e TAPNAT : 620028
Usztamlasams : lassmsnilesusiugaamnssusiinhuuseeas Fuiiiudaegne : 7 nanau 2562

iegpamnTsuAeaine Usenunsil 27256/15375 Fuilfudedne ;-
fiRslasams  :shuaaein Sunedles Sartayisud Fuitvasiou -
diftudaetne @ USE Lt Buluieta aeudauaui s Juftwarusa ;15 ganAu 2562
anrfinsaadn  : vethiumurutinahedn Ussaniaagne iy
funusinnvessatiinsiain : - fneusAt9EN ;-

fnsg?
TWNINRFIU i vnaauuaritende? uamj nqusiiun | nusiaylay
o Az gogn
pH Electrometric Method (4500-H" B) * 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) * - -
Total Dissolved Solids meg/L Dried at 180 °C (2540 C) * Lidiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) * lsiviu 300 500
Turbidity NTU Nephelometric Method (2130 B) * 5 20
Sulfate me/L Turbidimetric Method (4500- SO?4E) G Laivfiu 200 250
Total Iron m/L Digestion, inductively Coupled Plasma N Litdy 0.5 1.0
Method (3030 F, 3120 B)

LIV OR 1 standard Methods for the Examination of Water and Wastewater. 23 ed. APHA, AWWA, WEF, 2017.
S Y 2 - Iy - ° Y « Y a o
;2 UINIFIAUNMNMNUTBNIANSENT IV SHYINGEITUYRRDSTUINNDY 1704 fvuAvinnaiLezanINTundvinatdmulleaiu

> Y A - v Py aa o ' -
suanssuguuaznslesiuluFedduwindeandufiv wa. 2551 fuilustefioniyunw @ 125 neufivew 85 a

asfuil 21 wquniAn 2552

& d a v v o ' v oar 3A v
: * vinnseendmviuivinaguuiuhsdanyitegiubiivaiiuuds

{Miss Paranee Lumboot)

Analyst

(Mr. Kittiphid Plongkaew)

Laboratory Manager

swyuntuiiivsaaamiziuiesimilimbhurieimmeiingy
wudreeluiusamenesmmauaiisiundiu lashilaiveygiretaduamednveidnwsnnmaisn
MEC-FM-45 Rev.00 01-10-2561




-

usem lund 1BuSidess aaudauaud 31da

Mine Engineering Consultant Co., Ltd.

vl 2/115 wee¥edn-uasunen 34/1 dualszvsting sunesynd Saiaunusnd 12130
2/115 Soi Rangsit-Nakornnayok 34/1 T. Prachathipat A. Thanyaburi Pathumthani 12130
Tel{662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253

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

#

ANALYSIS REPORT

Yognin : USHW Hiuwes 91iin TWAGNAT : 620028
Uszimlasams : lassmsvilesusiiugaamnssusiinfiuuzeoad Fuiliudedne : 7 nanan 2562

\egnanvnsauneains Ussvutngdl 27256/15375 FuitSudaedng  : 8 manAw 2562
ddlasans  :shuasedn Sunewles Siayiiud Fuivegeu  : 8-15 paAu 2562
diiudaegne  : UTE Ll Wulideds Aoudauaui i Fuireeuma 15 gaau 2562
gandinsaadn  : vedwimaguruthudedn Usstaniadne : dilday
fumisinavasaniiingiada : UTM 48 P 0299425 E, 1654084 N. dnwasdAede : la dmznou

ANnsgIu?
WA INAEBU wiag FsveaauuazIsaneda? ﬂamj nasidun | nusfaylax
e Mmnzay gean
pH Electrometric Method (4500-H* B) 6.96 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 294 Lsiiiu 600 1,200
Total Hardness meg/L as CaCOs; | EDTA Titrimetric Method (2340 C) 211 LA 300 500
Turbidity NTU Nephelometric Method {2130 B) 2.78 5 20
Sulfate me/L Turbidimetric Method (4500- SO*4E) 27.2 Laifiu 200 250
Total Iron me/L Digestion, Inductively Coupled Plasma 0.27 Wiy 0.5 10
Method (3030 F, 3120 B)

NUBINA: Y Standard Methods for the Examination of Water and Wastewater. 23" ed. APHA, AWWA, WEF, 2017.
4 o - N Y - . Iy - o 1Y
2 VIRTFIAUAMNNMUYTTAIANTENTIMIHBINTEITUYIALALFILIANBY 1589 AmuavannasiLazanasnsiunNNTdmTunsUasiu

v Y < y v - e a ' <
sumsguuaznisesiuludedwindenduie na. 2551 ARurlusteisnyune wdu 125 aeufitay 85 4

asiuil 21 nqumAu 2552

(Miss Paranee Lumboot)

Analyst

FuRluLsuTaaniznumeds A uIA IR IR TIEMYNLIY

ufadisluiusemienenmaudiissunsdn Tnshiladveygnedralumednuaidnysmnmaisn
MEC-FM-45 Rev.00 01-10-2561

(Mr. Kittiphid Plongkaew)
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RECALIBRATION

DUE DATE:
January 28, 2020

Calibration Certification Information
Cal. Date: January 28, 2019 Rootsmeter 5/N: 438320 Ta: 293 °K
Operator;  fim Tisch Pa: 745.5 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol. fnit Vol. Final AVol. ATlme AP AH
Run {m3}) {m3) (m3) {min) {mm Hg) {in H20)
1 1 2 1 1.4080 32 2.00
2 3 4 1 1.0050 6.3 4.00
3 5 § 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 L ) o | ”-"”( Ta/Pa )
{m3} (x-axls} |y-axis) Va {x-awis) (y~ands)
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|
0.5860, 1.1546 2.3424 0.9883] 1.1573 1.4703
0.9808 1.3794 2.8251 0.9831 1.3827 1.7732
= 2.09095 m= 1.30932
QSTD b= -0.06380 QA b= -0.04001
r= 0,99995 r= 0.89995
Calculations
Vstd=|AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[aVoi{{Pa-4P)/2a)
Qstd=|Vstd/ATime | Qa=|Va/ATime
For subsequent flow rate calculations:
_ Pa Tstd = .
Qstd= 1/m (( AH( oo )( = ))-b> Qa= 1/m (( [aH( Ta/Pa ]) b)

Standard Conditions

Tstd:] 298.15 eg

RECALIBRATION

Pstd:{ 760 mm Hg
Key
AH: callbrator manometer reading {in H20)
AP: rootsmeter manometer reading (mm Hg
Ta: actual absolute temperature | K)
Pa; actual barometric pressure (mm Hg)
b: intercept

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulatlons Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determinatlon of Suspended Particulate Matter in
the Atmosphere, 9.2,17, page 30

m: slope

Tisch Environmental, inc.
145 South Mlami Avenue
Viltage of Cleves, OH 45002

woww disch-env.corm
TOLL FREE: (877)263-7610
FAX: (513)467-9009

L ]
oA

Certificate Of Calibration

Ytem Audiogram Cer. No,
Brand:  QUEST Page
Model: CA-12B
Serial Number : V2040047 ID.NO.: =

Client : 13 lnd Budideds aoudnunf fn

HC190626

2/115 Tnsams iniosf 3 YaBin nnoal wonaa-unsion34/l sumszyr3ng sunoio fmdatyumil

12130
Room Ambient Condition Temperature : 2450 Celsiuss Humidity : 56.00 %
Calibrated Date 12 March 2019 Due Date 12 March 2020
Caliprated By Kiltinan Kittikornwattana Procedure Used TS/F/ICLI1TR
STANDARD USED
Description/Modecl Serial Number Manufacturing Traceability No, Due.Date
PRECTSION INTERATING SOUND LEVEL 1351 LARSON DAVIS EEL.BP.105/1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC187439 17 Scptember 2019

Result Scr Data Attached

The Report Uncertainty of Measurement was bascd on Standard Uncertainty Multiplied By a Covernge
k=2 Praviding a Level of Coniidence of Approximalely 95 %

This Certification is traceablc to

Thailand Instirute of Sclentific and Technolagical Rescarch (Tistr)

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

L 7 -
Calibrated By : _‘/"7'/"’:‘- 5/ iy Approved By :

( Kittinan Kittikornwattana J .
Engineer

uINn saafinga wmand v modiad dita

#1710 wifi 3 A w1l 0 mranquidy aalguaif 1240 Tng, 02433068314 ol 0-2433-9685

( Phakdee Chananoi }
Service Manager
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HOSPITAL ANSETS MANAOEMENT SERVICES Ca Lud

Calibration Results

Cer. No. 10 19062
Poge b
1 JPIFIN Qualiiative Tens Canmments 1 1P ) Quslitutive Tests Cummepie
L Chassis ibnpting 114 ¥ | b
[ Ed Mot [N Y| Mo Pumg Fan
11 ¥ | Cagier Brahey Lompnyesng |
14 |v AL Plug Wecepibacies B Y| FlndLevels
5| Ling Cord 3T ¥ | Bunen Cligrper
e | Serain Beliel i1 Ed Indicators_Displays
il Cireunt fireaker use (0] E4 User Cabibranan_ Seli-Test
18 71 Tukes Hwes 1.20[ Alsnns ks
i Cobles 121 Auditdi Sigmad
[ENEs Fliunge Cimpogtos o] I Labeling
BN ES Blegjsden T pumadier, [EEd ACTrssones
[H v | Filiets 124
[REI K Controls_Swilches
X |PIFIN Counntitarive Tests Ciimumenns
21 ¥ | timnmcing e sisanee n
& V| tpakn St - Chasedr s ___ .+, . A Leads, ’ A
23
14
28|
2h
a7
K
29
2| ¥ Soundt Accwrnes | 3 10 %)
Lty fertipp IncEcated Actual { Average | Error “aEtton T Uriceruins
dB i 106.30 =370 -1.36 RS
1 | Unenlesiie
OIS | ] Sound A | 1074 |
Unils Hemny Inocated netunl | Averags | Lrror Feloroe £ Uncenunty
Hz + 1 1004,00 0,00 .00 0.0S8
D Uncalculnie
] | |7 !
Unisls Sening Indicnted  Acual Actuat { Averags | Lo YoLror T Uneemniing
[ | Ungealentas
3 | Cheekif Dane I'reventive Mantemance Description pned Camments
LT X Clean
a2 ~ L ubricare
kX N Catlbmis | adjust
K] N Teplage

Comments :

-...il;j___

Cobye ok NoNwTen

Seatus ;
Pussed

Nenvice Becred

ooo

Remanec Fom Uke

]
NAC

IIRANATEE ASSOCIRTYS £01 ) ey

v Saufl usnTudwed d1iim (dninaning
TIRANATEE ASSOCIATES CO,LTD (Head office)

8)/14-15,61735-38

UI-SBID5I6 T Pichasen T, nmmu.wunn. Banghskiped, B-J-:E 10800 Thaslane!

N4 0800 1vu (as)uz-mummi - (66) 02-B0808SA
+(66) D2-BSB0H 12613 s, mmm

Certificate Report

Customer Name : Mine Engineering Consultant

Customer Address : 1

Instrument
Description
Manufacturer : Aco
Model ;6226

Serial No. 172841

Standards Used

: Sound Level Meter

24/37 Moo 1, Soi 2 , Rangsit-Pathum road Pathum Thani 1 2000

Calibrated Ambient Enviroment

1 (24+3)°c
: (55+15)%

Temperature
Relative Humidity

Amblent Pressure : (1008+5)hPa

® Sound Level Calibrator Delta ohm HD 2020

® Digital Multl meter Fluke 289/FVF S/N 67845

®  Compute

r and Software Dell Vostro 5460 S/N 9CWD1Y1

Measurement Result

CALIERATION BY -

APPROVED BY :

Method —I Standard Reading Error [ After Adjustment
Reforence (dB) (dB) (dB) + (dB)
Sound levetl 94.0 94.0 0 94.0
Callbrator HD~ ol T
114.0 114.0 o 114.0
2020 r . =

=L VR é’h?‘ho DATE

) N &
2/ v A‘%En.n /) ¢t /ooty

Y/ o1y

AosmadoyamoRunATANAN | quaAWA FHE 086-303-3140

63/14-15,67/35~36 Patkasem 7 7/1 Rd., Thaprn. Bangl
Tel: (66) 0-286B0812 Fax:(66) 0-2868—1889

10600 Thallend
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'C CALIBRATION CENTER CO, LTD.

| Wachirathamsathit 67 Sukhumvit 101/ Bangrhak Pralanong Banglok 10260

e Tel : +68(0) 21864333 Fax ; +86(0) 21854424
A weobsits : hitp/Avwaw spo-it.com
b M s -H\"‘.E’.'"?'\h
Certificate of Calibration e
Equipment: Balance Certificate No.;  C01193059 ?i,ff;\_'i“,??
bl e
Model: AZ214 Issued Date: 28 August 2619 LTS v
Serial No, (or ID.): 28092281 (M=C-LABO1) Job No.: KCAL1911190
Manufacturer; Sartorius Page: 10f 3
Condition: In condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

25 °C  07°C

57 %RH ¥ 4.7 %RH

Environment Condition: Temperature
Humidity

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

Calibration Place:

’C CALIBRATION CENTER CO.LTD.
Wammtﬂ?&ﬂtn::::“mmmg:

M:immmn

Certificate No.:  €01193059

Calibration Results:
Before Adjustment

Page: 20of

3

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

Callbration By:
Calibratlon Date:

The Method used:

Traceability:

.

Mr. Piyapong 3ornkaew

22 August 2019

In house method, SPCC-WI-47, base on UKAS Lab 14

This certificate is tracesabla tc the S| Units maintained by Naticnal Instituts of Metrology
(NIMT), Thailand through SPC Calibration Center Co., Ltd. Certificate No. 02182473,
€02182572

—‘L

SPC Calloration Canter Co., Ltd,
— 5 7

Q\AAO{VOA__

(Mr. Piyapong Sornkaew)
Person in charge
This certificate is saued the units of

(Mr.Rungrod Jenkitirakulchal)

standard or olher recognized nalionst standard iaboratories.

The

of 96%. llis

Authorized signatory
othe Systemn of Unita (SI). I ity of o or national
stated ls the which la oblalned from the stendard uncartalnty mulf bythe ga factor (k=2) to provids s level of
in with lhe Guide to oL ty in GuMm;

These resulta may be affecied by deviations fiom spacifiad conditions. The rosults relate only ta the tems tested, callbrated or sampled. The report shall not be reproduced
excapt In full without approva! of SPC Calibration Canler Co., Ltd

SPCC-FM-C01-06: 01 Aug 2019

Nominal Test Value 50 (g)
Reference Points (g)
A B Cc D E ]
-0,0001 -0.0001 0.0000 0.0000
Repeatabliity: Determination of the standard deviation of walighing balancs., Readabllity 0.0001 (g}
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00005
Departure of indlcation from nominal vaiue., Readabllity  0.0001 (g}
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
@ (@ (@) (@) (a) )
0.001 0.00100 0.0010 _0.0000 0.00010 | 203
| 001 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10000 0.,1000 0.0000 0.00010 2.03
1 _1.00000 1.0000 ~0.0000 0.00010 2.03
5 5,00000 5.0000 0.0000 0.00010 2,03
|10 9.99998 10.0000 0.0000 0.00011 2.02
50 49.99997 50.0004 -0.0004 0.00012 2.01
100 99.99999 100.0022 -0.0022 0.00017 2,00
150 149.99996 150,0030 -0.0030 0.00023 2.00
200 199.99987 A 200.0040 -0.0041 0.00028 2,00

SPCC-FM-CQ1-06: 0t Aug 2019




- »
| - SPC CALIBRATION CENTER CO.,LTD. PC CALIBRATION CENTER CO, LTD.
%Callbraﬁun §64 Sof Wachinsthamsathit 57 Suktwamvit 10171 Bangchak Pralkanong Banghok 10260 > 3l Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Prakanong Bangkok 10260
e m "
Tel: +66{0) 21654333 Fax : +66(0) 21864424 | | icmsmees = Tel : +66(0) 2195-4333 Fax : +06{0) 2185-4424
websiie : hip/Awwy.spe-t.oom i webisls : httpuAwww.spo-rtoom
Certificate No.:  C01193059 Page:  3of 3 Certlﬁcate Of Callbratlon ; &,
Equipment; Balance Certificate No.:  C01193060 ’?:“x\‘*
After Adjustment R OGRS
Model: AB204-S Issued Date: 28 August 2019 “‘"""‘“&F’
Eccantric Emmor: Weight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference. Coluntion
8L | ¢ Serial No, {or ID.): 1123163290 (MEC-LAB02) Job No.: KCAL1911191
— Nominal Test Value 50 (g)
e b Manufacturer: Mettler Toledo Page: 10of 3
;é:) !)(E_f ;33 -"})\ Reference Points (g) 9
(@)@ (@ Condition: In condition
O A B c D E
- 0.0001 0.0000 -0.0001 0.0000
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.
) 2/115 JSP City Rangsltklong 1, Rangsit-Nakhon Nayok Rd,
tabllity: Determination of the standand deviation of weighing balance., Readabilit 0.0001 {; )
fiépeatabliiy; Dete 0 g7ng Y 9 Sol. Rangslt-Nakhon Nayok 34/1, Prachathipat,
Nominal test value Standard Deviation _ .
@ Thanyaburi, Pathum Thani 12130 Thailand.
0.00005 . tat
2 Environment Condition: Temperature 25 °C t o7°C
200 0.00005
Rumidity 57 %RH % 4.7 %RH
Departure of Indication from neminal value , Readabliity  0.0001 (g} Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD. (4 4)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty « 2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd,
(@ (9) {9) {a) (9) Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat,
0.001 0.00100 0.0010 0.0000 — 0.00010 203 Thanyaburi, Pathum Thani 12130 Thailand.
0.01 0.01000 0.0100 L 00000 | 0.00010 2,03 Callbration By: Mr. Piyapong Sornkaew
0.1 0.10000 0.1000 0.0000 0.00010 203 Calibratlon Date: 22 August 2019
1 1.00000 1.0000 0.0000 0.00010 2.03 The Msthod used: In house method, SPCC-WI-47, base on UKAS Lab 14
5 5.00000 5.0000 0.0000 0.00010 2.08 Traceability: This certificate is traceable to the S) Units maintalned by National Institute of Metrology
10 9.99998 10.0000 0.0000 0.00011 2.02 (NIMT), Theiland through SPC Calibratlon Genter Co., Ltd. Certificate No. C02182473,
50 49.99997 50.0000 0.0000 0.00012 2.01 C02182572
100 99.99999 . 100.0000 0.0000 0.00017 2.00
150 149.99996 149.9999 0.0001 0.00023 2.00
200 199.99987 199.6999 0.0000 0.00029 2,00 o _‘k Q\M = 0‘\._
; { Sl Golz . i
- e
(Mr. Piyapong Somkaew) {Mr. Rungrod Jenkittrakulchai)
The End of Certificate Person in charge Authorized signatory
This certificate Is lasuad the unita of g to the Systen of Unifs (SI). It provides of (LY i or national
standard or olher recopnized nationel standard laboralorian,
The y slaled Is the y which Is obtained from the standard b bythe factor (k=2) to provids a level of
of 05%. lLis in with the Gulde o of L ty in b {GUM}
Thess results may be affectsd by tom specifisd The results relale only to the fems tested, celloratsd or samplad. The repart shall riot be raproduced
exceptin full withaut approval of SPC Calibralion Center Co,, Ltd.




| .
S Catratin

i ) o 2 i e

BPC CALIBRATION CENTER CO,,LTD.

ol Wachirathamsathit 67 Sukhumvit 101/1 Bangohak Prakanong Bangkol 10260
! Tel: +66(0) 2185-4333 Fax : +66(0) 2185~4424
webslte : hitp/Mww.spc-t.com

Certlficate No.: 01193060 Page: 20of 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 references,
L

. Nominal Test Valus 50 {g)
i
— .“if) (@J | Raference Polnts (g)
©® A B c D E
- -0.0001 0.0001 0.0000 0.0000

Repeatabliity: Determination of the standard dewviation of weighing balance., Readability 0.0001 (g)
Nominal test valus (g} Standard Deviatlon
2] 0.00004
200 0.00004
Departure of indication from nominal value., Readabllity 0.0001 ({g)
Nominal Value | Conventional Mass Displayed Value Correction of Balance| Uncertainty «
(@) (9 (g) (g) (@)
0.001 0.00100 0.0010 0.0000 0.00010 202
0.01 0.01000 0.0100 0.0000 0.00010 202
0.1 0.10000 0.1000 0.0000 0.00010 _2.02
1 1.00000 1.0000 0.0000 0.00010 202
5 5.00000 5.0000 0.0000 0.00010 =202
10 9.99998 10.0000 0.0000 0.00010 2,02
50 49,99997 49.9992 0.0008 0.00012 2.01 |
100 99.99999 99.9990 0.0010 0.00017 2.00
150 149.99996 149.9985 0.0015 0.00023 2.00
200 199.99987 199.9980 0.0019 ___0.00028 2.00

SPGC-FM-C01-06: 01 Aug 2019

CALIBRATION CENTER CO.,LTD.

Bol Wachimsthamsathit 57 Sukhumvit 101/ Bangchak Prakanong Banglask 10260

Tel: +66(0) 21864333 Fax : +686(0) 2185-4424

websls | hitp/Avww.spot.com

After Adjustment

Certificate No,:

C01193060

Page:

3of 3

Eccentric Emor: Waight to be1/4 or 1/3 of Maximum capacity, taken from the center of the pan as a zero reference.
b | !

Nominal Test Value 50 (g)
L Reference Points (g)
; A B Cc E
0.0000 | 0.0000 | 0.0000 | 0.0000
Repeatability: Datermination of the standard deviation of welghing balance., Readability 0.0001 (g)
Nominal test value (g} Standard Deviation
. 20 0.00004
200 0.00005
Departure of indication from nominal value,, Readabllity  0.0001 (@)
Nominal Value | Conventional Mass Displayed Value Correction of Balance | Uncertainty
(0) (@ () {a) (@) “
0.001 0.00100 0.0010 0.0000 0.00010 2.03
0.01 0.01000 0.0100 0.0000 0.00010Q 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 $.0000 0.0000 0.00010 2.02
10 9.99998 10.0000 0.0000 0.00010 202
50 49.99897 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
| 200 199.99987 200.0000 -0.0001 0.00029 2.00

The End of Certificate

ik s e e

SPCC-FM-C01-06: 01 Aug 2019




CALIBRATION CENTER CO.,LTD.

ol Wachirathamsathit 57 Sukhumvit 101/1 Bangchak Pralanong Banglok 10260

0.e
S — ! Tel : +60(0) 2185-4339 Fax : +08(0) 21854424
8 webele : hitpwww.spo-iL.oom
[ . . s,
Certificate of Calibration S
Equipment: pH METER Certificate No.  CO7180480 ?,’%‘z:':.\(ﬁ‘»
ot
Model: pH700 Issued Date; 26 Augusl 2019 llmm-mags
Serial No. (or ID.): 983068 Job No.: KCAL1911196
Manufacturer; EUTECH Page: 10f 4
Electrode Serial No.: 029 Model: 93X218814 Brand: EUTECH
Condition: In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

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

Temperature 23 °C + 2 °'C
Humidity 50 %RH S 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:
Calibration Date:
The Method used:
Traceability:

Mr, Plyapat Saidoung

26 August 2019

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

This certlfl=ate Is traceable to the CRM maintained by DAKKS/DKD calibration laboratory
through Radiometer Analytical Co., Ltd. Certificate No. 1289, 1285, 1288

and traceable to the S| Units malntained by National Instituta of Metrology (NIMT),

Thailand through Industrial Foundation Electrical and Eleclronics Institute Certificate No.

0S30EL18 -‘L O

MeFa( - S Cabiton et Co. L, @Y
e e
(Mr. Piyapat Saldoung) {Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This cariificale Is issuad Lhe unils of. P lo the System of Unita (S1). I ity of o i or natlonal stancard
or ather cognizad netional slandard laboratories,
The otated is the which |5 obtained from the standard Y by the ga factor (k=2) to provido a ievel of
of 06%. Itis In wilh the Guide lo Exp. ion of | y in (QUM),

These results may be Bffected by from apH The roaults relate only to the itams tested, calibrated or sarpied, The report shall not be reproduced

axcept In lulf without approval of SPC Caltbration Center Co., Lid,

SPCC-FM-C07-06: 01 Aug 2019

—

PC CALIBRATION CENTER CO..LTD.

S0l Wachlrathamsathit 57 Sukhumvit 1014 Bangchak Prakanong Banghok 10280
Tel : +86(0) 2186-4333 Fax : +86(0) 2185-4424

webele : htip/faww.spo-t.oom
Certlficate No. : C07190490 Page 2 of 4
Calibration Resuits:
pH Scale
Input pH Meter Reading Uncertainty of
Coverage Factor (k)
Measurement (mv)

(mv) {mV) Error (mv) (pH)
41412 414 -0.12 0.02 0.58 2.00
354.96 356 0.04 1.02 0.58 2.00 .
295,80 296 0.20 2.02 . 0.58 2.00 .
236.64 237 0.36 3.0t 0.58 ) 2_._00
17748 | 1775 02 | em | ooss | 200
118.32 118.3 -0.02 5.01 0,065 2.00

50.16 59.2 0.04 6.00 0.065 2.00

0.00_* 0.0 0.00 7.00 0.065 2,00
-569.16 -59.2 -0.04 8.00 0.065 2.00
-118.32 B -118.4 _-0.0B 8.99 e 0.065 2.00
-177.48 -177.6 -0.12 9.99 0.065 jg() -]
-236.64 237 | -0.36 10,99 0.58 2.00
-295.80 -296 -0.20 11.98 0.58 2.00 —l
-354.96 -365 -0.04 12.98 0.58 2.00
-414.12 -414 0.12 13.97 0.58 2.00

SPCC-FM-CO7-06: 01 Aug 2019




3PC CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhumvi 101/1 Bangchek Prakanong Bangiok 10260
Tel: +66(0) 2185-4339 Faxx : +66(0) 21854424

b
SR Caltraton

SPC CALIBRATION CENTER CO.LTD.

Sol Wachirathamaathit 57 Sukhunvit 101/ Bangohak Prakanong Banglok 10260
Tel: +66(0) 21864333 Fax : +66(0) 2185-4424
webshe : hiipywww.spo-it.com

Certificate No. : C07190480 Page 4 of 4

Electrode Test Results*

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

The practical slops of the pH electrode;

webette : http:/www.spc-iL.oom
Cartificate No. : C07190490 Page 3 of 4
Electrode Test Results*
The two-point calibratlon using two stavdard buffer solutions; pH 4.004 and pH 7.001
The practical slope of the pH electrod; 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
Differsnce (pH) Coverage Factor (k)
Solution (pH) Calibration (pH) Measurement (pH)
4.004 400 | 0008 0.0076 200
7.001 7.00 0001 | 00077 | 200
10.011 8.85 -0.061 0.0080 2.00

57.51 (mVIpH),  97.22%
The zero point of the pH elsctrode; 6.82 (pH)
Sample Test Results
Standard Buffer Unit Under Uncertainty of
bifference (pH) Coverage Factor (k)
Solutlon (pH) Calibration (pH) Measurement (pH)
4,004 3.95 : _-_E_):gfi_d_ B ____0.007@__ B __2_0Q
7.001 7.00 ~0.001 0.00_7Z e 2_._(_)0___ )
10.011 10.01 -0.001 0.0080 2.00

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

SPCC-FM-C07-06: 01 Aug 2019

* Calibration Marked * Not 11S! Accredited " in this Certificate have been Included for completeness.

The End of Certificate

8PCC-TM-C07-06: 01 Aug 2019




C CALIBRATION CENTER CO.,LTD.

Wachirsthamsathit 67 Sukhumvit 1014 Bangchak Prakanong Banghok 10260
Tel : +88(0) 2185-4333 Fax ; +66(0) 21854424

e

wabsite : hitp/Awww.spc-t.com
- . . A,
N S
Certificate of Calibration S
Equipment: Digital Thermometer Certificate No.: 15190293 "”‘f‘f;:-;:\:
N T

Model: pH 700 Issued Date: 23 August 2019 RS0y

Serial No.{or ID) 983068 Job No.: KCAL1911195

Manufacturer  EUTECH Page: 10f 2

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

2/115 JSP City Rangsitklong 1, Rangslt-Nakhon Nayok Rd,
Sol. Rangsil-Nakhon Nayok 34/1, Prachathipat,
Thanyaburl, Pathum Thani 12130 Thalland.

Environment Condition: Tempsra-ure: 22 °C + 30°C
Humidity: 50 %RH + 15.0 %RH
Voltage: 230 VAC + 11.0 VAC

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

Bangchak, Prakhanong, Bangkok 10260 Thailand

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

Mr, Twewong Thaithlang
23 Augus: 2019
In house method, SPCC-WI-19, by comparison with standard thermometer

This certificate is traceabls to the S| Units maintained by Quality Reborn Co. Ltd,

(QR) Certificate No. QR19-1015
(Mr. Udon Srichana)

(Mr. Tweewong Thalthiang)

| .

SPC Callration Center Co.,Lid,

- e

Person in charge Authorized signatory
This cartificate |s issuad iha units of measurement a3cording to the Intamallonat System of Units (SI). Rtprovides of lo
or national slandard or other recognized national stardard laboratories.
The inty staied Is the which fs oblalned from the stendard bythe ge factor (k=2)

with the Guide to ion of U inty In (GUM).

lo provide a leval of confi of i 95%. Itis di ined in
Thase results maybe affacted by deviations from spacified condilions. The rosults rolate only ta the items testad, callbrated or sampled, The Bporl shall not

be reprodured except In fult without approval of SPC Calibration Canter Cao, Ltd,

SPCC-FM-C15-06 :01 Aug 2019

SPC CALIBRATION CENTER CO.,LTD.

Wachirathamsathit 57 Sukhurmvit 1014 Bangehak Prakanong Bangkok 10280
Tel : +66(0) 21854333 Fax : +06(0) 2185-4424

webshs : hitp/ivwww.spo-it.com
Certiflcate No.: 15190293 Page: 20f 2
Calibration Results:
Without Adjustment
Sensor Type: Thermistar Channel: -

Diameter (mm):3
Desired Temp.(°C)

Langth (mim); 112 Immarsion (mm); 110
STD. Reading (*C) UUC., Reading (°C) |Cormection of UUC {°C) Uncertainty (+ °C})
25,0 25.006 25.1 -0.094 0.080

The End of Certificate

SPCC-FM-C15-06 :01 Aug 2019




‘L . ) “L X o
o o 4@PC CALIBRATION CENTER CO,,LTD. e -_SPC CALIBRATION CENTER CO. LTD.
dllbration o §4 5ol Wachisathamsathit 57 Sukhumvt 101/1 Bangohak Prakanong Bangkok 10260 % slibration il 34 Sol Wachirathemsatrit 57 Suktwumvit 1014 Bengchak Prakenong Benghok 10260
13 Tel : +56(0) 21854333 Fax : +86(0) 2186-4424 Tel : +58(0) 21854333 Fax : +66(0) 2186-4424
Websils ; hipdiwww.spe-i.com
Certlﬁcate Of Callbratlon Certificate No. : C06190376 Page 2 of 3
Equipment; SPECTROPHOTOMETER  Gertificats Mo GO6130376 : Calibration Results:
Modl: 732C lssued Date: 27 August2018 HicHs s vioas Without Adjustment
Sarial No. {or ID.): 2C41301043 IMEC-LAB11)  Job No.: KCAL1911198 Wavelength Accuracy (nmy), The spectral bandwidih of Std at 4 nm and UUC at 4 nm
Manufacturer: KWF Page: 10of 3 Standard Wavelength Unit Under Calibration Corraction Uncertainty
Condition: In Condition 361.26 359.7 1.56 013
418.48 417.2 1.28 0.
Customer: MINE ENGINEERING CONSULTANT CO.,LTD. 12
3 i 536.90 535.6 1. X
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd, 30 013
. . . 513. . K
Soi. Rangsit-Nakhon Nayok 34/1, Prachathipat, 70 5122 150 0.13
Thanyaburi, Pathum Thani 12130 Thailand. 528,72 527.3 1.42 0.13
Environment Condition: Temperature 245 °C * 0.0 °C Phatometric Accuracy (Absorbance)
Humidity 502  %RH + 0.4 %RH Wavalangth Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
Calibration Place: MINE ENGINZERING CONSULTANT CO.,LTD, (Laboratory) 0.5903 0.586 0.0043 0.0045
. . . 4
2/115 JSP City Rangsitklong 1, Rangsit-Nakhon Nayok Rd, 20nm 0.7630 0.759 0.0040 0.0045
Soi. Rangsit-Vakhon Nayok 34/1, Prachathipat, 1.0280 1.023 0.0050 0.0052
Thanyaburi, Pathum Thani 12130 Thailand.
) y 0.0000 0.000 0.0000 0.0045
Calibration By: Mr.Nattapat Rungrueang
0.5799 0,578 0.0019 0.0045
Calibration Date: 22 August 2019 440 nm
7 R K .
The Method used: In house method, SPCC-WI-24, base an ASTM E 275-08 and ASTM E 387-04 0.7454 0.743 0.0024 0.0045
e 1.0056 0 . :
Traceability: This certificate Is traceable to the CRM malntained by National Institute of Standards and 1.003 0.0026 0.0052
0.0000 0.000 0.0000 .
Technoloav (NiST) throuah Starna Scientific Limited. 0 0.0045
The standard for Wavelenglh Cerlificate No, 72569 and 72568 465 nm 0.5302 0.831 -0.0008 0.0045
The standard for Photomatic Certificate No. 72571 0.6878 0.687 0.0008 0.0045
0.9549 0.956 -0.0011 0.0045
0.0000 0.000 0.0000 0.0045
_‘h ® oo 0.5479 0.547 0.0009 0.0045
46.1 nm
P o SPC Calbration Cante o, it &7 0.6970 0.695 0.0020 0.0045
_ TR AW
(Mr. Nattapat Rungrueang) {Mr. Dumrong Boonsopon) 0.9998 0.998 0.0018 0.0045
Person in charge Authorized signatary 0.0000 0.000 0.0000 0.0045
This cerlificats is lssued the units of ing to-lhe | i Sysien of Unils (SI). )t provides ity of o of natlenal stendard or 0.5863 0.585 0.0013 0.0045
other recognized netional standard laboratories. 590 nm
The inty stated is the which is obleined from the atandard y mulipited by the ge factor (k=2) © provide a lovel of 0.7249 0.722 0.0029 0.0045
of spprovimalely 95%. ks In accerdanc wilh the Guids to Expression of Uncertalnty In (oumy 1.0961 1.005 0.0011 0.0052
These results may be affacted by from The resuls relate only lo the tems tasted, calibraled or sempled. The raport shell not be reproduced except
infull without approval of SPC Calibralion Center Ca . Lid.
SPCC-FM-C06-08: 01 Aug 2019 _{ SPCCFM-C08-08: 01 Aug 2019




| .

- 'C CALIBRATION CENTER CO. LTD.
%C@Ilb;&i‘tlon Wachirathamsathit 57 Sulhumvit 1014 Bangehek Prakanong Banglok 10260
P — gL : Tel : +66(0) 21864333 Fax : +66(0) 21854424
Certificate No. : C06190376 Page 3of 3
i Perkintimer’
Calibration Results: For the Better
Without Adjustment
Photometric Accuracy (Absorbance)
Wavalangth 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

Preventive Maintenance Report

The End of Certificate

Company Name: van. lasiidudiludonausaunut

Instrument Location: e.asznided o.5aeyd dnusil

Instrument Serial No.: 079518071903

Date: 30-May-2019




ICP-OES/Avio200 Preventive Maintenance (PM)

Component List

Component / Specific Model

Serial #

Configuration Notes

Parts Lists

Parts Included with the PM

Company Name: e Lnfubwdtedomoudounyel
Address
shrenftiod 0. ey i
nstrument Location): " ) e
Serlal Number: 079518071903 PM Number: 172
contibli hle" . 079518071903 Telephone Number:
| [if applicable):
SEfvice Engiosy Thanawat Tirakotai Service Order |y 50506035
Name: Number:
Date PM Performed: 30-May-2019 Next PM Due Date: 30-May-2020
[DO-MMM-TYYY) (Do-MMM-TYYY)
Standard Labor Hours ta Complete PM : 4 hours
Part Number Release Publication Date ' )
40 . B -
09370140 Rev.4 January 2018 PerkinEirner
Stope

The purpose of this PM Istoensure the continued functionallty of the PerkinElemer/Avio200 by
Inspecting and replacing any wom or damaged parts. This service should only be performed by @ 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 affact the customer’s analysis or callbratlon, including a current back-up of system software and/or
data files. The completed document should be signed by an authorized PerkinEimer and customar
representative and left with the customer. Update the PM sticker and instrument logbook as required.

Copyright Information

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

No part of this publication may be reproduced In any form whatscever or translated into any language
without the prior, written permission of PerkinElmer, inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Reglstered names, trademarks, ezc. used In this document, even when not specifically marked as such, are
protected by law. PerkinElmer i 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 thelr respective owners.

Bxcept o3 spacifically set forth in Its terms snd conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this document, Including, but not limited to, the kmplied warranties of
merchantabliity and fitness for a particular purpose.

PerkinElmer shall not be llable fer Incidental or consequential damages in connection with the furnishing
or use of this document.

Part Number

(if applicable) Description Quantity
09955098 Air Filter-Spectrometer Clean
N077520 Air Filter-RF Generator Clean
09592731 Axial Window Clean
B0810377 Radlal Window Clean
ND770438 O-ring Kit, injector support adapter Ckeck
NO780437 O-ring kit, torch Check

Additional Reagents and Standards Required for PM
I"art N‘_""ber Deseription Quantity Batch/lot# | Expiration Date:
(if applicable) IMna/vy)
Multl-Element Standard

ND691579 {N069-15789 diluted 10X) 1 2-30WGX1 Apr-2020
N9300221 Instrument Calibration-4 1 5-97MKY1 Dec-2019

(N9300221 diluted 100¥)

| 1cP-0ES/Avio200 Preventive Maintenance (PM) Pago 1 of 6 |

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

A ask customer about unit’s performance since last visit.
2 Check incoming AC line voltage under load for proper levels and grounding.

4 s the Instrument operational?
2. Mechanical:

2 Inspect and clean all fans and filters,
@ Inspect and replace torzh components and necessary.

Torch Components Replaced: [Yes ZINo
If yes, list components replaced:
@ tnspect all tubing for signs of cracking cr leaking and replace as necessary.
Tubing Replaced: OYes ZINo
If yes, list tubing replaced:

& Inspect the peristaltic pump for proper operation.
¥ Check and adjust i necessary, the external nitrogen, argon shear gas and water supply pressures.
& Check and adjust if necessary, the intemal 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 35psl

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

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

¥ Inspect the function of al! spectrometer motors, Drive the motors from the Spectrometer DCM. Check all
motars, couplings, set screws, gears or drive assembly lacated on the spectrometer {prism/grating
wavelength drives, siits, shutter, DV mirror, X/Y mirror) if problems are found.

¥ Perform preventative maintenance on the chiller as fequired. Make the customer aware of the importance
of maintaining the chiller fluld leve! and filter replacement.

¥ Drain air compressor su-ge tank.

¥ Clean exterior of instrument.

I 1CP-OES/Avio200 Preventive Maintenunce (PM) Puge 3 of 6 I

3. Electrical:

4] Visually inspect all P boares for cleanliness and signs of corrosion.
7] Check all RF generator and spectrometer power supply voltages.

1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
73 Check the RF generator status screens,
71 Check the function of all interlocks.

Spectrometer:
7 check the spectrometer status screens.
7] Check for proper function of all motors from the Motor Control window.

4. Optlcal:

¥ Check the neon lamp for proper operation,

& Ensure that nean initialization passes at power up.

¥ Ensure that there is a single, well 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 nzon correction table if problems are encountared, If problems are still exhitited after the
table is re-genarated, replace the neon lamp assembly,

Neon Lamp Replaced: JYes ¥iNo

¥ perform the Initialize Optics routine from the Spectrometer Control window.

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

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

&l Check the shutter home sensor position.

¥ Check prism/electrunics temperature sensor readback values from the DCM. Itis normal for
these readings to be shown in red. A typlcal prism temperature Is approximately 29.5 degree C.
A typical electronics temperature Is approximately 35 degree C,

¥ Chack the detectar temperature from the DCM for -7,0 to -8.5 degree C. If outslde of this range
the datector cooling fan may not be operational. Further Inspection may be necessary.

@ Inspact for proger function of the transfer optics. 1) shutter 2} DV mirror 3) X/¥ mirror,

7l Cleanor replace the axial and radial view windows as necessary,
Axial Window Replaced: Oves ZINo
Radial Window Replaced: OvYes ZNo

5. Post PM Performance Tests:
A Perform View Align.

5.1 Spectral Resolution:
& Measure the spectrometers abllity to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fall
As 193.696 - Resolution <0.009 0.007 Passed
NI 231.604 - Resolutlon <0.011 0.008 Passed
NI 3341.476 - Resolutlon <0.015 0.012 Passed
Ba 455.403 - Resolution £0.020 0.017 Passed

] 1CP-OES/Avin200 Preventive Maintenunce (PM) Pagedof6 I




5.2 Precision:
& Test for reproducibility of a set of measurement.
Parameter Specification Test Result Pass/Fail
Zn 213856 HRSD'S 1% 0.42 Passed
Mg 280.856 %RSD 1% 038 Passed
Mg 285.207 RS0 < 1% 031 Passed
Ba 455,403 %RSD S 1% 057 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 (NDE9-1579/10)", record intensities.
Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Additional Comments

Additional Comments Regarding the PM

Elerment Mode Conc. 1B s
|__Mn 257.610 ‘Radlal 1,000 ppb 5224.2 445356.8
Mn 257,610 Axial 1,000 ppb 14670.5 1167676.0
Mn 257,610 |B*Conc. 1$-18 - BEC Spec - Pass/Fall
Radlal 5224200 4401326 11.86 <30 PPE Passed
. Axlal . 14670500 1153005.5 12.72 <30 PPB Passed
6. Review:

7 Review with the customer PM work performed.

¥ Discuss recommended customer supplied materials to have on hand.

) Attach PM sticker.

l 1CP-OES/Avio200 Preventivz Maintenunce {FM)

Page Sof'n ]

Review

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

have been completed,

This ICP-OES/Avia200 Passes & Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: .
TWOUWR  Aransic

Date:
30-May-2019
(SE-MMA VYY)

Authorized Customer Representative:

FiFhowd

Date:
30-May-2019
;UD-MMM-Wl

| 1CP-OES/Avio200 Preventive Maintenunce (PM)
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ICP-OES/Avio200 Preventive Maintenance (PM)

Company Name: o, Lrfi oo eendaunmd
Address

| B

PerkinElmet’

o s dadnd b, famyd v, it

For the Better [taiment onk:

Serlal Number; 079518071903 PM Number;
stomer Name 079518071903 Telephone Number:
[If applicable): ’

Service Engineer Thanawat Tirakotai Service Order 1,5 0437406

Name: Number:
Date PM Performed: 12-Nov-2019 Next PM Due Date: 11-May-2020
(PB-MMNYYYY) [DB-MMMYY)

Standard Labor Hours to Complete PM : 4 hours

Part Numb Rel Publication Date ' )

09370140 Rev.4 B January 2018

PerkinElimer

Scope

The purpase of this PM istoensure the continuad functionality of the PerkinElemer/Avio200 by
inspecting and replacing any worn or damaged parts. This sarvice should only be performed by a trained
represantative of ParkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operationsl data to demaonstrate recent Instrument
performance prior to starting the PM. Always check with the customer before making any changes that
may affect the customer's analysis or callbration, Including a current back-up of system software and/ar
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 propristary Informatlon that is protected by copyright.All rights are reserved.
, No part of this publication may bé reproduced in any form whatsoever or translated into any language
Compa ny Name: van. vLN%iLS%ﬁOLﬁBﬁQﬂB%’J?mLM%ﬁ without the grior, 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. PerkinEimer is a registered trademark of PerkinElmer, Inc. All other trademarks and
registered tratlemarks 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 conditlons of sale, PerkinElmer makes no Warranty of
any kind with regard toc this d » Including, but not limited to, the implied jes of
merchantability and fitness for a particular purpose.

PerkinElmer shail not be liable for Incidental or consequential damages in connectlon with the furnishing
or use of this document.

Instrument Location: a. dsewdddad 0. Seyayyd a. dnamil

Instrument Serial No.: 079518071903

Date: 12-Nov-2019

I ICP-OES/Avio200 Preventive Maintenance {PM) Page | oFG—I




Component List

Component / Specific Mode! Serial #

Configuration Notes

Parts Lists

Procedure Checklist
Use {v' ) to check off those steps In the checkilst that have been completed.

1. General:

¥ Ask customer about unit's performance since last visit.

i Check incoming AC line voltage under lpad for proper levels and grounding.
4 Is the instrument operational?

2. Mechanical:

1 Inspect and clean all fans and filters.

& Inspect and replace torch components and necessary.
Torch Components Replaced: CYes ¥INo
If yes, list components replaced:

@ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ClYes ?No
If yes, list tubing replaced:

7 inspect the peristaltic pump for proper operatian,
@ check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures,
@ Checkand adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

Parts Included with the PM
pant Nl:lmber Description Quanthy

(if applicable)
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 O-ring kit, torch Clean

Additional Reagents and Standards Required for PM
Part Number 3 Explratlon Date:
;i Description Quantit Batch/Lot # P
(if applicable) b "' / MM/
Multi-Element Standard
2-30WGX1 30-Apr-2020
N0B91575 (ND69-1579 diluted 10X) ! P
Instrument Calibratlon-4
5-97MKY1 30-Dec-2019

N9300221 (N9300221 diluted 100X) g

I_ ICP-OES/Avio200 Preventive Maintenance (PM) Page 2 of 6 I

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

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

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

A Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check ali
motars, couplings, set serews, gears or drive assembly located on the spectrometer (prism/grating
wavalength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found,

¥ Perform praventative 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 LCP-OES/Avio200 Preventive Muintenunce (PM) Page 3 of 6 ]




3. Electrical:

vl Visually inspect all PC boards for cleantiness and signs of corrosion.
7] Check all RF generator and spectrometer power supply voltages.
1 Run instrument diagnostic checks from the appropriate Device Control Module.

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

Spectrometer:
71 check the spectrometer status screens,
# Check for proper function of all motors from the Motor Control window.

4. Optlcal;

1 Check the neon lamp for proper operation.

i) Ensure that neon inizialization passes at power up,

) Ensure that there Is 2 single, well defined peak of sufficlent intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm nean line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table If problems are encountered. If problams are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: {JYes ?iNo

¥ Perform the Initialize Optics routine from tha Spectrometer Control window.

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

1 Insure the Dark Current measurement {Detector Calibration) passes at initialization.

i Check the shutter home sensor position.

7 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typlcal prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C,

] Check the detector temperature fram 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,

1 Inspect for proper fusction of the transfer optics. 1) shutter 2} BV mirrar 3} %/¥ mirror.

¥l Clean or replace the axjal and radial view windows as necessary.
Axial Window Replaced: Oves ZiNo
Radial Window Replaced: OvYes ZNo

S. Post PM Performance Tests:

& Perform View Allgn.

5.1 Spectrul Resolution:
&) Measure the spectrometers abllity 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 Paseed
NI 341.476 - Resalution <0.015 0012 Passed
B3455.403 - Resoluslon <0.020 0.016 Passed
ICP-OES/Avio200 Preventicre Maintenunce (PM) Page 4 of 6

5.2 Precision:
1 Test for reproducibility of a set of measurement.
Faramater Spetification Test Rasult Pass/Fall
Zn 213,856 %RSD S 1% 0.29 Passed
Mg 280.856 %RSD S 1% 0.20 Passed
Mg 285.207 %RSD <1 % [oX:3] 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 {NDE9-1579/10)", record intensities.
Calculated BEC: BEC = (1B * Conc of Std) / (IS - 1B). Where Conc of Std = 1,000 PPB

Element Mode Conc. ] is
Mn 257.610 Radlal 1,000 ppb 30424.3 3984830.9
Mn 257.610 Axlal 1,000 ppb 58059.2 128587313
Mn 257.610 1B*Conc. 1S- 1B i BEC Spec Pays/Fail
Radial 30424300 3954406.6 7.69 <30 PPB Passed
Axlal 58059200 12800672.1 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.

ICP-OES/Aviv200 Prevenlive Muintenunce (PM) Page 5ot 6 ]




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 B] Fails [0 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

T ok 12-Nov-2019

1DD-MAMM-AYYY)

Authorized Customer Representative: - Date:
estuwm 12-Nov-2019

{DO-MIMM-Y VYY)

| 1cP-0ES/Avio200 Preventive Muintenance (PM) Puge 6ot6 |
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Digestion, Inductively Coupled Plasma Method
Digestion, inductively Coupled Plasma Method
5-Day BOD Test, Azide Modification Method
Digestion, Inductively Coupled Plasma Method
Closed Reflux, Titrimetric Method

Digestion, Inductively Coupled Plasma Method
lodometric Method

Filtration, Colorimetric Method

Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Digestion, Inductively Coupled Plasma Method
Liquid-Liquid, Partition-Gravimetric Method
Electrometric Method

Digestion, Inductively Coupled Plasma Method
lodometric Method

Laboratory and Field Methods

Dried at 180 °C

Lried at 103-105 °C

Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation

Digestion, Inductively Coupled Plasma Method

et CREPILITLY
1 Arsenic
2 Barium
3 Biochemical Oxygen Demand
4 Cadmium
5 Chemical Oxygen Demand
6 Copper
7 Free Chlorine
8 Hexavalent Chromium
9 Lead
10 Manganese
11 Mercury
12 Nickel
13 Oil & Grease
14 pH
15 Selenium
16 | Sulfide
17 Temperature
18 | Total Dissolved Solids
19 [ Total Suspended Solids
20 | Trivalent Chromium
21 | Zinc
LONEH1591989

ngmIgIsMTileTinadauNaRvlaznsdouiaslfiing nevideuasiieudsuafiviseu nadssugadmasin ns. o bleok ceeo-w

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