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ANALYSIS REPORT

d v v i o - o Qs
YoagnAn s Maududie #aratunes SWHGNAT : 620074
A ' a a v dd o i
Usznnlasenis : lasansivilesusenamnssuviiniiuyu FuMNUA29819 : 5-8 LUWIBU 2562
¢ 1 Vv s d. ar AU W 1
\WoRmaUNsIUNRas1e Ussnuingi 32261/15924 FUNSUA29E19 ;9 LIWEU 2562
S8 o ° o w « o |
Pnelasanag D AUANYIEEY BILNDRINTN FIIAUATAITIA Jufinasau 1 9-23 Lwau 2562
or » a W ¢ a a a Y o W P |
Q’Lﬁumama s U3 Tand Budiilese poudaunu i FUNTWURE ;23 LU 2562
goniinsiadn  : lsaliiduvedlasanis Useunmaleeng  : 91

AU IRNAY98071A5999% : UTM 47 P 0654200 E, 1689902 N.

suvaaAIasilons29iasiest : High Volume suvasgunsalaauliisy : TE-5025A
Fuins795UT04 (Certified Date) : January 28, 2019 TUNUADIYNITHBUIBY : January 28, 2020
Fuiiquamennia | Juivinsiiudisedns WAt KA Aannag
! (mg/m?) (meg/m?)
5-6/04/2562 US.EPA 40 CFR 50, Appendix B 0.191
TSP 6-7/04/2562 |  USEPA 40 CFR 50, Appendix 8 0191 0.330
7-8/04/2562 US.EPA 40 CFR 50, Appendix B 0.192
5-6/04/2562 US.EPA 40 CFR 50, Appendix J 0.098
PM-10 6-7/04/2562  US.EPA 40 CFR 50, Appendix | 0094 0.120
[ 7_;8-/04/2_562 US.EPA 40 CFR 50, A_ppendiXJ 0.098

MBWg: D ANNASEIU MNUIENARMENTINNTEIAGENWINYIA RUUT 24 (W.A.2547) Gae AmununasgiunanwainAluuTsanialaesiily
TSP: Huazaadsaul wde 24 Halu
PM-10: Auazeasruiadinndn 10 lunseu Lads 24 $alus
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ANALYSIS REPORT
Fognén : nafudiudnia #ananuves TWHGNAT : 620074
Ussiamlasams : lassnanilowsgeamnssusiiniiuyu Fuiliiudene : 58 wwiou 2562
\legnamnssunoasns Ussmudnail 32261/15924 Fuiifudneeng  : 9 wwBu 2562
dnlasems  : duanness sunemnih Smiauasanssd Juitneseu  :9-23 Wwwou 2562
diudnegne  : U3 lind BudiileSe meudaunus e Fuiinieausa 23 ey 2562
andasandn  : thudwnassd Uszindedne : 91
FuvisRinvasantiingiada : UTM 47 P 0655601 E, 1690045 N.
{fuveunIasiiansd9AAszi ; High Volume juvasgunsalaauliey : TE-5025A
Fuitasa95uses (Certified Date) : January 28, 2019 JunuAIYAITEBUNABY : January 28, 2020
svilaunmeainia | Suivihmsiiudsene FWhasen N‘sﬁtﬁi’l: g ﬁ'lmnsg'13u ’
* (mg/m?) (mg/m>)
5-6/04/2562 US.EPA 40 CFR 50, Appendix B 0.068
TSP 67/04/2562 | USEPAAOCFR50, AppendixB | 0066 0.330
| 78/04/252 | USEPA 40 CFR 50, Appendix B 0.071
5-6/04/2562 US.EPA 40 CFR 50, Appendix J 0.027
PM-10 6-7/04/2562 | USEPA 40 CFR 50, AppendixJ | 0.020 0.120
7-8/04/2562 US.EPA 40 CFR 50, Appendix J 0.019

' y v ' a o o o ° o
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ANALYSIS REPORT

al LR A o as s )
YognAn : Waududnin Aanatunes sviEgnAl : 620074
) t A a v o & o r
Uszanlasins : lassnswiloswsanamnssusiiaiuyu JuMAUAI8EN : 5-8 luwey 2562
4‘ 1 v o d’ o dv g 1
WognamnsTuneaia Usemulngi 32261/15924 Junsudledne 9 lweu 2562
o9 ° ° v W v |
NeelAsaNTs  : UAIYIESY Sunamni) JNIAUATEITIA Junnagau 1 9-23 WIWIEY 2562
o ' a ¢ a o a 1Y) ° w o o
giiudaedne  : Uit il 1Budidiede reudaunuvi $1in TUNTIBOURE 23 L8 2562
aoniinsavin  : Urunussivg) Ussinmdiadne : aand

AMUNUIRARVBIA071IRTIIN : UTM 47 P 0652997 E, 1687433 N.

fuvaan3asiionsa9iAs v : High Volume Juvasgunsaisauiisy : TE-5025A
FufinsaaFusas (Certified Date) : January 28, 2019 TumungMsERUWIEY : January 28, 2020
sufiqunmeina | Suivimaiuiieene Whasen ueﬁmﬂ: o n"lmmg'lu ’
(mg/m?) (mg/m?)
5-6/04/2562 US.EPA 40 CFR 50, Appendix B 0.073
TSP 6-7/04/2562 US.EPA 40 CFR 50, Appendix B _00_66 N 0.330
. 7-8/04/2562 US.EPA 40 CFR 50, Appendix B &077
5-6/04/2562 US.EPA 40 CFR 50, Appendix J 0.023
PM-10 i 6-7/04/2562 US.EPA 40 CFR 50, Appendix J 6027 - 0.120
 7-8/04/2562 | USCPA GO CTR S0, Appendix) | 002

' . v ' a o a4 < ° o
g Y ANASEIY AMUTENARMENTINNTAIAGENUMIYIA atuil 24 (W.A.2547) Ges AmunnasguRun e nAluusIsNAlaeYily
) < o
TSP: Huazaadsau wae 24 $lus
PM-10: Huazaasruiadnndt 10 luasau wée 24 Falus
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¥
Fognén : avjududine Aaraunes egnén : 620074
Usznlasanns : lasansiilesusgranvnssusiinfuyu egeaivinssuneaine Usemudnsi 32261/15924
finslasenns : AUALIYIESY Bnemni Jwdiauasanssd Fuiiudaegne : 58 wweu 2562
giudiedn  : usn Ll iAdleSe reudaumni drrin Sufifusiegne ;9 W 2562
daiasivde  : Lsaludiuvedlasanig Fufisenuna  : 23 Wweu 2562
AUNUIRARYDIA01IATIVIA : UTM 47 P 0654200 E, 1689902 N. UssmAleeng  : szAudes
juvasgunIniaTIdn : ACO 6226 juvasgunsalaauiiisy : CA-128/U2040047
seauldedredslunisaeuiiou : 110 dB/1,000 Hz
ArfislfaniaTasimdse (SLM Reading dB(A) uaz SLM adjust dB(A)) : 106.30 dB/1,000 Hz
Suiinsa9¥uses : 12 fupu 2562 auRenasAEoUiBY : HC190626
AszAuIEsanRY(Equivalent Sound Pressure Level) (dB(A))
an 5-6 WwbU 2562 6-7 WO 2562 7-8 ey 2562
Leq 24 hrs. Lmax Leqg 24 hrs. Lmax Leq 24 hrs. Lmax
09.00-10.00 wu. 60.9 81.9 60.7 80.6 60.8 88.2
10.00-11.00 wu. 60.9 82.0 60.4 82.8 56.5 80.7
11.00-12.00 u. 58.8 80.4 56.9 81.9 55.3 78.1
12.00-13.00 1. 56.8 70.5 55.3 85.8 63.6 81.6
13.00-14.00 w. 575 87.2 593 82.5 56.6 82.8
14.00-15.00 u. 59.1 83.4 60.1 84.8 64.8 89.0
15.00-16.00 u. 57.8 81.9 58.6 804 64.4 85.8
16.00-17.00 u. 56.3 81.4 54.5 74.8 65.1 82.7
17.00-18.00 . 52.0 73.0 489 69.6 64.0 83.8
18.00-19.00 \. 46.9 62.1 46.4 72.6 47.7 76.0
19.00-20.00 u. 45.6 63.0 45.0 74.9 50.7 71.4
20.00-21.00 u. 45.0 50.0 16.8 78.7 43.2 68.6
21.00-22.00 . 51.4 77.6 46.5 62.7 39.5 57.7
22.00-23.00 u. 49.8 82.4 46.9 66.1 38.2 55.1
23.00-00.00 u. q47.5 65.5 47.5 74.9 30.1 65.9
00.00-01.00 u. 46.0 61.4 46.9 74.7 41.0 71.9
01.00-02.00 u. 44.2 62.3 532 84.1 41.3 76.3
02.00-03.00 u. 44.4 56.0 47.1 59.6 36.9 57.8
03.00-04.00 u. 48.2 75.4 48.1 73.4 37.1 52.1
04.00-05.00 . 44.3 55.7 46.5 58.1 36.9 51.6
05.00-06.00 u. 52.2 75.9 50.6 69.6 37.9 51.9
06.00-07.00 . 60.7 88.4 54.8 87.2 45.2 66.8
07.00-08.00 1. 64.2 81.7 52.7 85.5 52.3 81.4
08.00-09.00 u. 62.5 83.7 59.1 87.1 58.5 81.8
SAULABAREY 24 Yu. 57.2 - 55.3 - 58.6 -
FEAULHDIEEN - 884~ L [~ - 87.2 - 89.0
Annasgu’ 70.0 A15.0 4. 70,0 115.0 70.0 115.0
vanewn: 0 3nAsgIuRU TN ARLENTTIN TAIAGELUAT 20U, 15 (ﬂ.ﬁ;\é\%ﬂh} Gea Avumnasgszduiduilaoaly
A : E =t ia| \&/
Uw nm lzu n \ ¢ 53
\ ' L ."
(Miss Chonnikan Nambubpha) \\“ (Mr. Kittiphid Plongkaew)
Analyst i Laboratory Manager
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- /'/
dognén : vaviududia #anatunes SWagNAn : 620074
Ussiavilasems : lassmaniieausgmanvnssuviinfiuyu iiegnamnasuneasne Usenuldngi 32261/15924
fiadlasanis  : SMUalImIEss Snemni SaninuATaIsSE Suifiusaegne : 5-8 ey 2562
fiiudaedne  : T L iBudileSa aeudaumni $rin Sufisudegne ;9 Wy 2562
gnflesida  : Grudwiaasse Sufisrwauma ;23 wwiou 2562
AUNUINNAYB9EnEAT2990 : UTM 47 P 0655601 E, 1690045 N. Ussnmaaene : seauldes
JuvasgunIalagIadn : ACO 6226 juvasgunsalaauiieu : CA-128/U2040047
seaudesgnsdslunisaeuiieu : 110 dB/1,000 Hz
ArfiguldniaTesimdes (SLM Reading dB(A) waz SLM adjust dB(A)) : 106.30 dB/1,000 Hz
Suiinsraiuses : 12 e 2562 aviilenasaauiiiou : HC190626
AFsAULEEaaE (Equivalent Sound Pressure Level) (dB(A))
1281 5-6 WeEU 2562 6-7 WW8Y 2562 7-8 WU 2562
Leq 24 hrs. Lmax Leq 24 hrs. Lrnax Leq 24 hrs. Lmax
11.00-12.00 1. 62.3 80.1 56.7 82.3 55.7 78.5
12.00-13.00 1. 56.4 81.4 57.1 81.5 63.7 86.0
13.00-14.00 u. 52.4 69.6 53.7 72.5 52.3 73.5
14.00-15.00 u. 52.4 83.6 53.4 83.1 52.4 73.4
15.00-16.00 W, 55.3 82.4 50.9 71.2 53.6 72.2
16.00-17.00 . 61.9 83.0 52.2 78.4 51.8 82.0
17.00-18.00 u. 55.4 82.1 52.8 76.0 56.4 79.7
18.00-19.00 1. 60.4 84.6 55.1 79.7 49.7 775
19.00-20.00 . 48.2 75.5 54.6 80.3 42.9 51.7
20.00-21.00 w. 52.0 70.4 49.1 71.2 43.8 58.9
21.00-22.00 u. 50.3 77.0 45.4 62.0 415 55.1
22.00-23.00 u. 49.8 64.1 47.3 70.4 411 56.7
23.00-00.00 u. 49.8 57.8 46.0 55.1 43.7 79.6
00.00-01.00 u. 48,5 78.1 45.7 74.1 45.7 86.1
01.00-02.00 w. 46.2 59.8 41.3 49.1 42.3 63.1
02.00-03.00 . 53.4 81.5 50.1 79.8 55.2 81.9
03.00-04.00 u. 52.0 79.1 56.6 79.7 62.7 84.7
04.00-05.00 w. 61.2 85.3 61.8 82.7 62.8 85.4
05.00-06.00 u. 63.8 84.8 61.7 82.9 56.5 84.9
06.00-07.00 . 61.2 83.3 63.8 83.1 56.9 82.7
07.00-08.00 . 55.3 80.1 60.4 80.6 61.5 89.5
08.00-09.00 w. 59.1 86.3 62.1 85.4 59.0 83.2
09.00-10.00 w. 62.6 80.6 59.6 83.9 59.2 85.3
10.00-11.00 u. 62.5 87.5 63.4 88.4 63.0 88.0
ITAVLAURRY 24 B, 58.4 -~ |~ 57.8 - 57.7 -
ITAULHRNEIaR - T e N 88.4 - 89.5
AwnAsgu’ 70.0 /2450 700 115.0 70.0 115.0

' - I AP A W TS O T P &
newmn: Y mmg'lumuﬂizmﬁﬂmzniiumﬁaqmﬂam{ﬂm{amﬁw 15 (w.p1. 2540) 1589 rmusesgIuszaudslaoialy
ol

| 58 £ |
Chonnikan 2\ % 47 La/

*/ (Mr. Kittiphid Plongkaew)

(Miss Chonnikan Nambubpha)

Analyst - Laboratory Manager
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A
dognén : anududne Aaratunes EgNAN : 620074
Usztmlasents : Tassmsmilewigrawnsiveiiafuu iegramnssuneadns Usenulingil 32261/15924
o8 o o Y ¢ - | o 1
findlasanns  : ualesd gneaini JamlauaATaIsIa Juiifiufaegne : 5-8 wwau 2562
fiiudaeene Uity lnd 1Buldiilede reudaunur S1im Sufiusaetne 9 wwneu 2562
aefingidn  : Uuvuesivg Fufireeuna ;23 wweu 2562
AUMIIRNRYaa1TinT299R : UTM 47 P 0652997 E, 1687433 N. UssinmAaaeene  : sEauldes
JUV2UNIAIATIVIA : ACO 6226 juvasgunsalsaulfisy : CA-128/U2040047
szauldpadedslunmsaauiiieu : 110 dB/1,000 Hz
Aritguldanedasindes (SLM Reading dB(A) uaz SLM adjust dB(A)) : 106.30 dB/1,000 Hz
Sufinsaaiuses : 12 funau 2562 aviisnansaouiioy : HC190626
AszAuLEBLRaE (Equivalent Sound Pressure Level) (dB(A))
81 5-6 WWEU 2562 6-7 WwBU 2562 7-8 Wy 2562
Leqg 24 hrs. Lmax Leq 24 hrs. Lmax Leqg 24 hrs. Lmax
10.00-11.00 1. 54.8 82.6 50.9 78.7 50.4 74.2
11.00-12.00 u. 55.5 77.1 52.8 74.2 48.6 77.1
12.00-13.00 . 54.6 79.7 48.8 75.4 50.4 743
13.00-14.00 U 54.4 76.2 49.9 75.9 47.8 68.4
14.00-15.00 u. 49.9 75.4 50.1 713 6.7 66.9
15.00-16.00 u. 52.2 79.8 49.1 73.1 49.1 74.2
16.00-17.00 u. 49.5 68.6 47.2 66.6 46.1 66.9
17.00-18.00 \. 48.9 65.9 47.1 62.0 50.1 716
18.00-19.00 u. 48.7 73.8 q7.1 59.6 46.2 63.2
19.00-20.00 4. 455 60.3 47.2 56.1 46.1 56.8
20.00-21.00 w. 45.0 58.9 49.1 749 46.0 71.7
21.00-22.00 . 47.2 61.1 50.2 60.9 46.9 69.5
22.00-23.00 wu. 47.1 56.4 50.2 57.0 47.0 56.8
23.00-00.00 u. 46.9 54.0 477 55.2 45.8 54.3
00.00-01.00 4. 45.6 54.4 6.4 49.7 45.6 61.2
01.00-02.00 . 45.5 56.0 47.8 52.4 45.6 58.6
02.00-03.00 u. 45.6 58.9 46.8 52.2 45,1 62.1
03.00-04.00 u. 45.7 56.8 46.6 62.8 45.4 62.0
04.00-05.00 . 46.5 60.6 48.0 62.7 46.1 59.9
05.00-06.00 u. 50.8 73.1 51.2 72.0 49.9 718
06.00-07.00 . 51.8 76.3 48.5 64.0 48.8 81.0
07.00-08.00 u. 51.4 75.0 51.3 71.3 q47.8 67.8
08.00-09.00 . 53.9 82.8 52.7 815 483 65.8
09.00-10.00 u. 54.6 77.8 46.2 66.4 52.9 76.3
FEAULABARAY 24 Y4, 51.1 - 49.3 - 48.1 -
TLAULABIFIER - 82.8 - 81.5 - 81.0
AT 70.0 115.0 70.0 115.0 70.0 115.0

: i | A  wow - o w - )
WEWA: D 1asgunuUsE AR SIINTTRILIAGENUNYR alull 15 (WA, 2580) Bea MvumnpIguseaudsdlaaialy

Chonni ban

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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7
vagnAn : Fajuduin #anaiuves SAANAN : 620074
Usstnlassms : lassnsivilesusanavnssusiiaiiuyu ivegeanunssuneaine Ussmudngi 32261/15924
4% ° ° Y « P | o '
finalasang : FUANTINSY BLnen1n’l JandinuaTassA 'J‘LWILﬁ‘Uﬂ’JE]FJ'N : 5-8 lwgU 2562
fiiudaedne @ usEn lud BudiileSe reudauauy e Tuidudeene 9 wwgu 2562
annilasiada  : ddnasdianasyssangiuend FUNTBUNE 1 23 WU 2562
AuvdanNnavasaatingaadn : UTM 47 P 0654388 E, 1690274 N. Uszinaiegne : anududsiiiou
Parameter TRANSVERSE J VERTICAL 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
wnewe : DesgruslsEmAnsEnaneInsTIsLTALasAssdan 1389 fuumnesiunsaeseA sz sdusziiau
NMViuuilasiiu (w.a. 2548)
- Lisnsssdaniundies Wamnannzsudeginitase
Chonni ban \ﬁ/
(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manasger
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ANALYSIS REPORT

Hogndn : aud e Aatarunes SWaAgNA" : 620074
Uszamlasanns : Tasinsvileausgranvnssusiiniiuu iNegramnssunoadns Ussnmudngil 32261/15924
fndlasanms  :ualess Sunemnih Smiunsaasse Fuiifiudaegne : 5-8 wwey 2562
ffudaegne ;U3 Tl WBudilleSa reudauauni S1in Fuitsudaeene  : 9 Ly 2562
aardlasnndn  : tuwuedugudsieglndiFeciuilasimanniigadnuield  Sulssouma  : 23 wweu 2562
AunINAnvIantingaadn : UTM 47 P 652997 E, 1687433 N. Ussndegng : auduasiiiou

Parameter TRANSVERSE | VERTICAL LONGITUDINAL

Result

Frequency ; Hz - - -

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm 2 . ;
Standard?

Peak Particle Velocity ; mm/sec = = 2

Peak Displacement ; mm - - _

Measured Instrument Brand Model

Instantel Minimate Blaster

o -~ , v ” ° o y P~
WBIMR ; IAsgIumEUIENANSEN TN INeTIITALasRwanday (389 fmumnaspiumsmuussiuduasusiduasifiou
INN1svinilesiu (w.a. 2548)
1 o v - - o a - o
¢ hiinsssdaniviies ewniwzsudaiingdign

(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manaser
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ANALYSIS REPORT

Hognin : Maududnia Aaratuves sHagnAn : 620074
= ' a o v odd w 1
Ussmlasaims : lassmawviliesusgaamnasuyiiniuyy FUMAUAIREN : 8 Liwau 2562
y 1 [ 24 u lﬁ‘ o d.’ « 1
Lﬁﬂqma']ﬂﬂiiuﬂﬂai'm Usesmuunsi 32261/15924 FMUNTVAMWEN 9 LUWIBYU 2562
48 o o v @ ¢ o o
‘Vlﬂﬂiﬁiﬁﬂ'ﬁ : NUALYIYI0ES Bnnamna WHIAUATAITIA AWNNAGIU 1 9-23 wweu 2562
v & o ' a o ¢ & ada o ¢ o w L |
%lﬂ‘llﬂ')aﬂ'lﬂ T U 111‘” LOUILUY I ADUTALAUN 970R MWNTUNE 23 LYY 2562
anilngndn  : wodila Ussnniaedne  : dniRu
AumiIRinvasanling1adn : UTM 47 P 655500 E, 1688530 N. fnvusilegne : Awdsdla fnznewdndey
FWATNNEDY miy FovmsauuasIzaeBa HANTTAIINIR | ANNATgIY
pH - Electrometric Method (4500-H" B) 7.49 5.0-9.0
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) 8.9 -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 510 -
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 361.2 -
Turbidity NTU Nephelometric Method (2130 B) <1 -
Sulfate me/L Turbidimetric Method (4500- SO%4 E) 589.4 -

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

Digestion, Inductively Coupled Plasma

Arsenic me/L 001 .
Method (3030 F, 3120 B) laifiu 0.01

Total Iron me/L 0.017 -

Digestion, Inductively Coupled Plasma

Cadmium me/L <001 " .
4 Method (3030 F, 3120 B) Luifiu 0.05

Digestion, Inductively Coupled Plasma

Lead me/L <0.01 i
Method (3030 F, 3120 B) Litfiu 0.05

wnowg: n1mﬁquqmn’m%f’n'luuwa'uf’lﬁﬁﬁumwssmﬁﬁmmﬁumia'qumﬁauuﬁwﬁ atufl 8 (wa. 2537) aenmuenauluwssTedydhduay
uazinwiAuAALIRdeNLVINE WA.2535 Fa dvumnasgiununwiludniindu FRsefluseisenygune wa 111
pouTl 16 1 aviuil 24 nuamiug 2537 Uszinmil 3)
:* thiliaunsysnaluguves Cacos iundh 100 Tadnturodns

(Miss Paranee Lumboot) (Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager
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ANALYSIS REPORT

Hognén : Mafueudnia Aataunes sWagNAn : 620074
Ussianlasinis : lasmanilesuigaamnssueilafiuyu Fuiliudegne : 29 unsiam 2562
Wiegnanunssunaains Ussmutnsd 32261/15924 FuiSudaeeng  : 30 unTA 2562
fnalasans  : dualess Suneninih SwiauasaissA Fuiinasou : 30 UNTIAU-T NUNIWUG 2562
fituiiedne  : uie Ll Budiiede Aeudausui 91in Fulteaeuns 7 nunWug 2562
daling2ada  : vasuihuumiles Ussimiadne : UiaRu
AUNUIANAYBIAnTIRTRIR : UTM 47 P 654573 E, 1689300 N. dnwaAdedne : lalilid dnsnawdndes
M INATIY midg Wyndauuarisdnsds HaN13A3393A Annasgu?
pH = Electrometric Method (4500-H" B) 7.89 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 9.9 -
Total Dissotved Solids mg/L Dried at 180 °C (2540 C) 461 =
Total Hardness me/L as CaCOs | EDTA Titrimetric Method (2340 C) 289.6 -
Turbidity NTU Nephelometric Method (2130 B) <1 "
Sulfate me/L Turbidimetric Method (4500- SO?4 E) 181.9 =
Total Iron me/L Digestion, Inductively Coupled Plasma <0.01 _
Method (3030 F, 3120 B)
Arsenic L Digestion, Inductively Coupled Plasma 001 i 0.01
Method (3030 F, 3120 B) )
' Digestion, Inductively Coupled Plasma -
Cadmium e/ Method (3030 F, 3120 B) <00 Lty 0.05¢
Digestion, Inductively Coupled Plasma N
Lead e/t Method (3030 F, 3120 B) <001 Ly 0.05

¥ (¥ a e o v e
g Y inaspuaan i luudnh@funul ssnernenssunsaunadeuusnd atui 8 (we. 2537) ssnmumnalunsesudygRduady
) Y v ' a < o 3 ') 8 a a aa a :
UAZSNYIAMNMEWINADULAITIA W.A.2535 (F89 AMnumnaTEIuAMA U lumatRdRY Afniluseisnguny iy 111

RouT 16 ¢ aatudl 24 nuAS 2537 (Ussanit 3)
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(Miss Paranee Lumboot)

(Mr. Kittiphid Plongkaew)
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Analyst Laboratory Manager
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E-mail: mine-engineering@hotmail.co.th

S
Hognén : Vaudndin Aatauves FWAgNAT : 620074
Uszimlasents : lassmamiiossgaamnssusiiafiuyu uiifiufiaotn @ 8 Wwioy 2562
\Wagmamnssuneas’y Ussmulngf 32261/15924 TunTuddeEng  : 9 wwBu 2562
g’l (] o s ar 4 o d
AnelAsaNIs : MUalNYIEsd onesni Jmiauasaissa Iunvagau : 9-23 LWweU 2562
v Y ' a o ¢ aa a o ¢ o o Y- |
fiivdaegne st Tl BudidleSe reudaunur $1in FJUNTIWIUNR ;23 WY 2562
A01UAT9R  : UoUmaU Ut WIEITIA Usenn@egne  : uiladu
AKUINNAYDIEATURTIVIR : UTM 47 P 0655648 E, 1689836 N. anwauzalegne : lalddid Lifieeneu
Ansgu?
IWNINAFDU Wiy FSvmdaUnazITa19Ds - ¢ | wasidmun | nausteylay
AR |
Pmanzea dege
pH Electrometric Method (4500-H" B) 7.14 7.0-8.5 6.5-9.2
Total Suspended Solids mg/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 487 laisiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 321 Lsitfu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate me/L Turbidimetric Method (4500- SO%4 E) 162.4 Taifiu 200 250
Digestion, Inductively Coupled Plasma L
Total Iron me/L <0.01 laifiv 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic meg/L <0.01 - 0.05
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Cadmium me/L <0.01 - 0.01
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Lead mg/L <0.01 - 0.05
Method (3030 F, 3120 B)

H ) a S v P ° v a @ v
NUIBUA: R 11'1Fﬁj’]‘llﬂmﬂ’]wu’]W]LlUi.‘!ﬂ’]ﬁﬂi%ﬂi’NVliWEJ']ﬂiﬁ‘i?u‘vﬂﬂuﬁzadu’mﬁaﬂ L3N n’muﬂwanLnruv?uasmmimilumwn*m’ﬁe?'msuﬂaqnu

mumsrsuzguuazmslesiuluFesduindendufiv we. 2551 ARuilussianiuun @y 125 seufiay 85 4

av¥uil 21 mwnaw 2552

(Miss Paranee Lumboot)

Analyst
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Tel(662) 0642253, (662) 0644754, 083-5459195 Fax.(662) 0642253
\E—mailz mine-engineering@hotmail.co.th

o
Hognén : Faudndnin Aanaiuvias SHARNAT : 620074
Usstanlasans : lassmamiiowsanavnssuvilafiuyu Fuifiudegns : 8 wwiey 2562
\WagmamnIsuieasna Usemulngfl 32261/15924 Junfudegne 9 Wy 2562
figelasens : FUALNYIESY D LnentAR Jwmdauasaissa Fuiivagou : 9-23 LWwau 2562
v Y ' a W « a a a 19 ¢ o o o
QLﬁUG\’JaEJ'N : U3t Tind WBudidleSe reudaunusi S1im WNTIRURE 1 23 LUWIBUY 2562
aadniavda  : Usvmathuvuedivg Uszmaleene : uilahu
AUNUIRNAYDIEUNTI9TA : UTM 47 P 0654979 E, 1688288 N. anweuzdtegne : lalifid lifingneu
AnnasgIuY
FWANSNAEDY wioe VAR ULATITDDY - . | nnsidvue | nasieulay
LG ERE] :
Hmanzay g4gn
pH Electrometric Method (4500-H* B) 7.62 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 Q) 491 ladvfiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 382 laiviiu 300 500
Turbidity NTU Nephelometric Method (2130 B) <1 5 20
Sulfate mg/L Turbidimetric Method (4500- SO%4 E) 151.4 Laiviiu 200 250
Digestion, Inductively Coupled Plasma ' a
Total Iron mg/L <0.01 Taivfiu 0.5 1.0
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Arsenic me/L <0.01 - 0.05
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Cadmium meg/L <0.01 - 0.01
Method (3030 F, 3120 B)
Digestion, Inductively Coupled Plasma
Lead mg/L <0.01 - 0.05
Method (3030 F, 3120 B)
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Analyst
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Laboratory Manager
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TISCH

Environmental

J

RECALIBRATION
DUE DATE:

January 28, 2020

Calibration CertHfication Information
| Cal. Date: January 28, 2019 Rootsmeter S/N: 438320 Ta: 293 °K
Operator: Jim Tisch Pa: 745.5 mm Hg
Callbration Model #:  TE-50254 Calibrator S/N: 2262
Vol.init | 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 S, 6 1 0.8980] 7.9 5.00
4 7 8 p s 0.8540 8.7 5.50
5 9 10 1 0.7110 12.6 8.00
Data Tabulatlon
Pa \ Tstd
vstd astd | v ““i’FEﬁTjE Ta ) Qs |y aHZTa/pa)
{m3) (x-axis) (y-aaxis) Va (x-axis) (y-axls)
0,9934 Q.7055 14125 0.9957 0.7072 0.8866
0.9892 0.9_;'_43 1,9976 0.9915 0.9866 1.2538
0.9871 1.0992 2.2334 0.9894 1.1018 1.4018
0.9860 1.1546 2.3424 0.9883 1.1573 14703
0.9808 1.3794 2.8251 0.9831 1.3827 1.7732
m= 2.09085 m= 1.30932
QSTD b= -0.06380 QA b= -0.04004
= 0.99995 T= 0.99995
Calculations
Vstd=|aVol({Pa-4P)/Pstd)[Tstd/ Ta) | Va={AVol[{Pa-AP)/Pa)
Qstd=|Vsd/ATime | Qa=|Va/bTime
For subseq flow rate calculations:
N\
— Pa Tard =
Qstd= llm(( e )) .u) Qa= 1/m ((I‘ ﬁHil Ta/Pa }) -h)
Standard Conditions
Tetd:] 20815 g RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998

ZH: callbrator manometer reaging (in H20)

AP: rootsmeter manometer reading (mm Hg)

Ta: actual absolute temperature

Pa: actual barometric pressure (mm Hg)

b intercept

m: slope

40 Code of Federal Regulatlons Part 50 to 51,
Appendix B to Part 50, Reference Methed for the
Determination of Suspended Partlculate Matter in

the Atmosphere, 9.2.17, page 30

Tisch Environmental, In¢,
145 South Miami Avenue
Village of Cleves, OH 45002

www theh-eny.com
TOLL FREE: (877)263-7610
FAX: (513)467-9003

ok
o

B .

.

Calibratech Co.

¢ 4

A
U
,Ltd. KITAR

NSC-TISI-TIS17025

71067 Muo 2, Sukhapmehasan 3 Rd.. Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel4D2) Y64-621 | Fux(02) 964-5155, c-mail : opl hegyuboo.com, calik ol l,com
Certificate No. : 61-200289-2 Page : 10f2

Submitted by :

Equipment :

Environment :

Date of Calibration :

Date of Issue :

Callbrated by :

Calibration Method :

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

Electronic Balance

Manufacturer : METTLER TOLEDO Model : AB204-S
Serial No. : 1123163290
Capacity : 220 g Resolution : 0.0001 g

Qn site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.

Ambient Temperature : (278t029.00 “C
Relative Humidity (67.0t0688) %
Air Pressure 1004.0 mbar

05 September 2018
08 Scptember 2018

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

Edttion §, July 2015

Reference Standard Instruments : This certitication is traceabie to the International Sysiein of Units

Standard Weights

LD No.
E261-E2624

Traceabili
National Institute of Mctrology (Thailand), (NIMT)

Due Dage
16 Nov 2018

Cert, No,
02172430

Approved by :
( Surachai Promthong )

Technical Manager

The Uncertainties are for a confidence probability of approximstely 95%

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

e
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Calibratech C Ltd N }J\C uism Sruit uon Tadiomd frin nfoonng) B U
1057300 B iy oot 11120 sasrsrie wocsriec o JIRANATEE ASSOCIATES CO.,LTD (Head office) | ot
Tel{02) 964-6211 Fax.(U2) 964-5155. e-muil : calibratech. cal(@yahoo.com, calibratech .cak@hotmsil.com g::::;.:;x:h & _'};!I. Ui -‘“'w‘::i.‘- 1 1nmm l!:mmw&%‘;fﬁwm

Certificate No. : 61-200289-2 Page : 2 of 2

Certificate Report

Result of Calibration : Without Adjustment

UUC Condltion As-Received :  Good Customer Name : Mine Engineering Consultant

Departure of indication from nominal value

Customer Address ;: 124/37 Moo 1, Sol 2 , Rangsit—Pathum road Pathum Thanl 12000
Nominel Value Correction Uncertainty
® ® (g Instrument Calibrated Amblent Enviroment
‘ 0:0000 (o0ar Description : Sound Level Meter Temperature : (24+3)C
2 0.0001 000011
s 0.0000 0.00012 Manufacturer  : Aco Relative Humidity 1 (55£185)%
10 0.0001 0.00012 Model 1 8226 Amblent Pressure : (1008+5)hPa
20 0.0000 0.00012 Serlal No. 172842
5 0000 0.00014
50 0.00 Standards Used
100 -0.0001 0.00020
[
120 20,0001 0.00038 Sound Level Callbrator Deita ohm HD 2020
150 00001 0.0003% ©  Digital Multl meter Fluke 289/FVF S/N 67845
200 “0.0001 000038 ® Computer and Software Dell Vostro 5460 S/N 9CWD1Y1
This reported uncertainly of measurement was bascd on a standard uncertainty muliplied by a coverage factor k ~ 211, Measurement Resu't
roviding & level of confidence of approximutely 95%  — N S —— e - —— —
PIERISInE PP | Method Standard Reading Envor After Adjustment
|
Eccentric error Load test : 50 g Reference (dB) (dB) (dB) + (dB)
A B (o D E o o I S
0.0000 0,0000 -0.0001 0.0000 0.0000 g Sound level 924.0 94.0 0 94.0
Callbrator HD—- | — e i s =
114.0 114.0 0 114.0
2020 |
=== S - —— = '1 _—
Repeatability Load test : 200 g [
Sidev. . 0.00005 ] ‘ CALIBRATION BY // TE * a ,‘;/0 /ﬂ’ﬁ/g
) | APPROVED BY © & 3ol 1n Eim] ©4 10 )2010g
-oo- Py, X} —
! ' li'aun11ﬁ‘ug||meﬁ1umnﬁm#mﬁu : duli farus 080-303-3140
{I - o i e
.’|I J 63/14~15,67/35-36 Potkasem 7,7/1 Rd., Thapra, Bang} Bangkok 10600 Thal
‘ Tel: (66) 0~28680812 Fax:(88) 0-2868-1889

Al

-




NAG viiin F3ufl uorladiomi 1 (Fninaruing)) _

6V 14-(5,6705-36 TOONCRALMUT I QULRWTINMG w34 Tariamie rem j npane (oo Twa: foel o 3 sl (4 0
V1413573536 Bol Pechirmsein?, 11, Peackiasers fid, Wetthapes, Basghokysi, 10400 Thalaesd Tl (1€} 02-8580R1 2813 Fox, - (65) 03-8480850

Certificate Report

Customer Name : Mine Enginesring Consultant

Customer Address . 124/37 Moo 1, Sol 2 , Rangslt-Pathum road Pathum Thanl 12000

Instrument Callbrated Amblent Enviroment

Desctiption  : Sound Level Meter Temperature ! (24+3)°c
Manufacturer : Aco Relative Humldity 1 (55+15)%
Model : 6226 Ambient Pressure : (10084+5)hPa

Serlsl No. 172841
Standards Used

® Sound Level Calibrator Deita ohm HD 2020

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

® Computer and Software Dell Vostro 5460 §/N 9CWD1Y1

Measurement Result

Method Standard Reading Error - After Ad]:ll;ment
Reference (dB) (dB) (dB) + (dB)
Sound level T 94.0 94.0 _0 84.0

Callbrator HD- [~ = . =
114.0 114.0 Q 114.0
2020 . =)
2 xm= ] ~
cAUBRATION BY : Q/M,_ o amop i Gs.om) ¢/ / fo _/.;.,/(; '

APPROVED BY:  grolnasn é;‘}’”[ DATE: o4 /1o /101¥

63/14-185,67/35~36 Petkasem 7,7/1 Rd., Thapra, Bangkokyal, Bangkok 10600 Thalland
Tol: (56) 0-28680812 Fax:(66) 0-2B68-1880

HAMS »

Certificate Of Calibration

Ttem Audiogram Cer. No, HC 190626
Brund:  QUEST Page |
Model:  CA-12B
Serial Number : U040047 IDNC, ¢
Client : vt il 1Butifinia aoumau $1in
12437 w1 owvdednliy nafnnan vidoy sdnemit 12000
Raom Amblent Condition Temperature : 24350 Celsiusy Humidiry : 26,00 *
Callbruted Dare 12 March 2019 Due Date 12 March 2020
Calihrated By Kittinan Kittikorow atrana Procedure Used TS/FCL TR
STANDARD USED
Description Mode! Serial Number Manufacturing Tracesbility No Due Date
PRECISION INTERATING SOUND LEVEL  135) LARSON DAVIS EELBP 105:1261 24 January 2020
DIGITAL THERMO-HYGROMETER 355081337 DIGICON H 187439 17 Seprember 2019

Result See Data Attached

The Report Uncertasnty of Measurément was based on Standard Uncertainty Multiplied By a Coverage

k = 2 Providing a Level of Confidence ol Approximately 95 %
This Cenification is racenble 10

Thailond Instiute of Seientitic and Technologicnl Rescureh (Tistr)

Haspital Assets Monugement Service Co. Lid.G1IC Calibration Labaratory. Aad The National Institute of Standards and

{ (—."—\‘-A
Calibrated By ¢ 'L,_ el Approved By : —
¢ Kittnan Kitukorns otlans ) ¢ Phakdee Chunanes
Engineer Senace Manager

1n gonwinon waemd wivsunol wedied didn
B0 waff) 3 wiirls] o mmguia ealpuad 12140 Tnr 0-2433-9682-4 wving 0-2433.9685
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Calibratech Co.,Ltd.

7 106-7 Moo 2,

NSC-TISI-TIS1702%

e Pakkred, i11120 CALBRATION 0030

1l (02) 963-6211 Fax (02) 964-8155, ¢-mail : cali h.cal@yahoo.com, cali h.cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Callbration :

Date of Issue :

Calibrated by :

Callbration Method :

61-200289-1 Page : 10f2

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

Electronic Balance

Manufacturer :  Sartorius Model : AZ214
Serial No. : 28092281
Capacity : 210 g Resolution : 0.0001 g

On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., L1d.

Ambient Temperature : (2491027.1) “C

Relative Humidity (614t067.1) %
Ait Pressure 1004.0 mbar
05 September 2018

08 Seprember 2018

Akaradath Thippichai

In-housc method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition §, July 2015

Reference Standard Ipstruments : This certification is traceable 10 the [nternational System of Units

Standard Weights

1D Na.
E261-E2624

Cent, No.
C02172430

Ruz Date Traceability
16 Nov 2018 Nationa! Institute of Mctrology (Thailand), (NIMT)

Approved by : R
S —

( Surachai Promthong )

Technical Manager

‘The Uncertainties are for a contidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the

.:%.:, i CAL-F3-03

Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukt h 3Rd d, Pakkred, i 11120
Tel.(02) 964-6211 Fax,(02) 964-5155, c-mail : calibratech.cal@yshoo.com, calibratech .cai@hotmail.com

E& pKsH

Certificate No. : 18ST0686
Job No. ; 00041392

CALIBRATION CERTIFICATE

e

Certiflcate No. : 61-200289-1 Page :2of 2
Result of Callbration : Without Adjustment
UUC Condition As-Recelved :  Good Issue Date 13 September 2018
Departure of indication from nominal veluc
Nominal Value Correction Uncetsinty Location of Callbration . TN-Science Co., Lid.
Customer Name . Mine Engineering Consuitant Co., Lid.
® (®) (zeg) -
2/116 Sol Rangsit - Nekhon Nayok 34/1
0.001 0.0000 0.00011 T. Prachathipat A. Thanyaburi, Pathum Thanl 12130
0.01 0.0000 0.00011
0.1 0.0000 0.00011 Equipment Name . Temperature Chamber
) -0.0001 0.00011 Manufacturer . MEMMERT
5 0.0000 0.00012 Model 1 UF110
10 0.0001 0.00012 Serial No. : B418.1125
50 0.0000 0.0001 10 Ne- .
i 4
Resolution 01 C
100 —_— 0.00020 Received Date : 29 August 2018
150 0.0000 0.00038 Callbration Date . 28 August 2018
200 0.0000 0.00038 Ambient Temperature . (25x10)°C
Relative Humidity 1 (50230) %
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coversge factor k = 211,
providing a level of confidence of spproximately 95%
Ecceniric error Load test : 50 g
A B C D E
0.0005 0.0002 0.0001 -0.000]1 0.0000 g
.
T
Calibrated by : Mr.Anupap Saiana Approved by : ,,,J""""”“—""
Calibration Engineer Mr.Pramote Ramrong
Repeatability Load test = 200 '3 Laboratory Manager
Stdev, | 0.00005 8
\ Ir!" I
-olo- y JII | The Uncertainties are for & Confildence Probability of Approximately 85%.
AF
4 ’ y This certificate may not be reproduced other than in full except with the prior written spproval of the head of Calibration

Laboratory Department.

DKBH (Thalland) Limlted

Tachnology

141/12 Moo 1, Tambon Payomn, TICON Logutics Mark (TPARK WANGNOI) Phaholyothin Raad kin, b5 b, Wangnoi Dietrict,

Otwa-nakorr SH Ayulthaya 141/0 Phone 0-2301 7208 Fax ; 0-3576 0832, E-mail pramola «@dksh com PAGE 1/3

Think Asia. Think DKSH.




echnology

%& DKSH
CALIBRATION REPORT

Certificate No : 18ST0686
Job No : 00041392

Conditlon of this result of calibration :
9. Calibration Procedure
- This instrument was calibrated by  Insert 9 standard RTD PT100 into chamber and Calibration according
to CP-T06-01 foliow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature
Controlled Enclosures
- The temperature scale used was based on ITS - 90

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

2. Referance Standards Instrument :

Instrument Serlal No./Ins No. Certificate No. Traceability Due Date

Digital Thermemeter with MY49014789 / No 2

1870005 DKSH 20 January 2019

RTD Channel : 201 to 209

This certificate is traceable to The International System of Unit

3. Condition of Calibrated Item : Good
3 1 UUC Description :
Time Constant 1 Hour 6 Minute At 85 °C

Air value or air slider level: Off . FanLevel : 100%
4. Result of Callbration : Without adjustment

4 1 Environment condition .

Ambient temperature :  Minimum Value 260 “C Maximum Value 280 °‘c
Relative humidity ~ :©  Minimum Value 385 % Maximum Value 629 %
Line voltage supplied :  Minimum Value 225 WVAC  Maximum Value 229 VAC

4.2 Sensors Installation Diagram :

L] -

When | i —

% -4
A = Distance between sensor and wall of chamber . | e

is 5§ cm 048 m .a_‘ I i
= "~ [ -
= .

st £ L. < 040m

[;nsor installation location in Chamber @ Working SpaceJ = W o
0.56 m ==
- »

PAGE 2/3

Think Asia. Think DKSH.

Technology

@fa DKSH
CALIBRATION REPORT

Certificate No : 18ST0686
Job No = 00041382

Table1 : Reporting of Temperature

Calibration Average Measured Temperature (°C) @ Sensor No. Uncertainty
point (Sensor No.8 Is REF)
e #1 | w2 | #3 | w4 | w5 | #6 | w7 | e | w0 £ (°C)
85 8530 | 84.90 | 85.61 | 85.08 | 8517 | 85.15 | 8564 | 84.92 | 85.27 0.31
104 104.45|103.99[104.61|103.94 [ 104,12 | 104.00 | 104.62103.72 | 104 14 0.34
180 180 10|179.71[181.11|179.69 | 180.44 | 179,74 | 181.02]179.71 | 180.10 0.88
Table 2 : Reporting of Characterization Resuit
Indicator Indicator Reading ("C) Stabllity Uniformity Overall variation
Set Point (°C) MAX MIN 1 (°C) ¢C) °C)
850 850 85,0 008 043 0.86
104.0 104.0 104.0 013 0.59 1.14
1800 180.0 1800 0.07 1.08 1.50
Note
The reference sensor is preferably located of the geometric center
The measured temperature data readout by software "Benchlink Datalogger 3" e —

The quoted uncertainty include " Stabllity " and " Loading effect (20% of Temp Uniformity) " -~

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

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

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

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

Overall Vangation - The difference of the maximum and minimum measured temperatures througout observation time

Indigating Temparature - the average reading of indicating device that forms the integral part of the enclosure

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

--END-
Think Acia Think DKSH PAGE 3/3
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Calibratech Co.,Ltd. e e TTos
77106-7 Moo 2, Sukh h 3 Rd, Bangpood, Pukkred, ) 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax (02) 9%64-5155, c-mail : calibratech. cal@@yahoo.com, callbratoch cal@hotmail.com
Comificate of Calibraiion
Certiflcate No. : 61-420149-1 Page : 10f2
Submitted by : Mine Engincering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1
T. Prachathipat A. Thanyaburi, Pathum Thani 12110
Equipment : pH Mecter with electrode
pH meter
Manufacturer : Eutcch Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. ; 983068 ID No. : N/A
Electrode
Model : N/A Scrial No. : 275824|

Environment :

Date of Callbration :
Date of lssue :
Calibrated by :
Calibration Method :

On site calibration was carried out at the Laboratory,

Minc Engincering Consultant Co..Ltd.

(24.51025.0)"C
(S0w55) %

Ambient Temperature :
Relative Humidity
05 September 2018
08 Scptember 2018

Bunjerd Masri

In-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)

Reference Standard Instruments :

1. Multiproduct Catibrator

1D No, Qart No,
400005 EIG{71068
2. Swandard Buffer Solution
pH Cerl. No,
4.005 1249
7.000 1250
10,012 1256

This centification is iraceable 10 the [nternational System of Units

Dua Date
02 Sep 2019

Trnceability
National Institute of Metrology Thailand (NIMT)

Exp, Date Tmmgeability
13 Sep 2018
Physikalisch-Technische B 1t (PTB), Germany and
11 Sep 2018
National Inatituto of Standards and Technolegy (NIST), U.S,A., S.R.M.
13 Sep 2018

»_
{ Bunjeed Masri )

§ "
.‘u-p:’r}ﬂw

Approved by :

The Uncertainties are for & confidence probability of approximately 95%

e e

m&' LCAL-FDO31-03

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

Calibratech Co.,Ltd.
F106-7 Moo 2. Sukh hy 3 Rd,, B: d, Pakkred, Nontheburi 11120
Tel.(02) 9646211 Fax.{02) $64-5155, e-mail : calibratech. csl@yshoa.con, calibratech .calighotmall.com

FRION

Certificate No. : 61-420149-1

Resuit of Calibration :
UUC Conditlon As-Received :  Good
Function : Electrical measurement
pH meter

Performing stundard curve by Mulliproduct Calibrator a pif (4,7, 100

Page : 2 0f2

Adjustment Curve Applied Voliage | Nominal Value | UUC Rending Correclion Uncerminty
at nominal pH (mV) (pH) (pH) [ mV) (mv) (+mV)
177.4800 4 400 | 1775 0.0 0.1
4,7, 10 0.0000 7 7.00 0.0 00 0.090
-177.4R00 10 - 10.00 [ -177.6 0.1 0.1
Functlon : pH meter with electrode
Performing a1 three - bulter standard curve using bufTer naminal pH (4.7.10)
Adj Curve dard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (xpH)
4.005 4.01 0.00 0.020
47,10 7.000 7.00 0.00 0030
10.012 10.01 0.00 0.060
Remark

UUC : Unit Under Calibration

This reported uncertainty of measurment was based on a

providing a level of confidencc of approximately 95%

s

m};\ L-F0031-03

dard uncertainty

BUINE

Itiplied by a coverage factork =2,
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IPV TEST CERTIFICATE MODEL

ICP 340492619

PerkinElmer’ IPV TEST CERTIFICATE MODEL
AVIO200
Customer : usin lhdvitirionninlauau $1An Date Tested: September 6, 2018
Recommendation Recertification

Address :  Tanvtsids Ssdnnanst Perlod 6 Months
gonfaRn-unTuun3a Funtazedidng Recertificatlon Due: March 6, 2019
Snedoyud ST Date Last Certified:

User Name: Anfinéiigaf Vislt Numbet: Installation

Phone: 872073020 PerkinElmer Phone: 02-719-6420 ext301-2

Fax: PerkinElmer Fax: 02-318-5597

“CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

AVIO200 079518071903

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Multielement Standard N069-1579 DEC 30, 2018

linstrument Cal. STD4 Ng30-0221 DEC 30, 2018

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNOA

Page 1 0f 3

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

Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand

PerkinElmer’
AVIO200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolutlon : UV Az 193.686 nm <0.009 0.00807 nm
NI 231.604 nm <0.011 0.00917 nm
NI 341476 nm <0.015 0.01298 nm
Spectral Resolutlon : VIS Ba 455.403 nm <0.020 0.01771 nm
Precision
Zn 213.856 nm % RSD <1.0 0.58 %
Mg 280.260 nm % RSD <1.0 0.48 %
Mg 285.207 nm % RSD <1.0 0.8 %
Ba 455.380 nm %RSD <10 0.56 %
Detectlon Limlts : Axlal TI 190.801 nm 3(sd) <10.00 454 ppb
As 193.696 nm 3(sd) <10.00 4.14 ppb
Se 196.026 nm 3(sd) <500 481 ppb
Pb 220.353 nm 3(sd) <300 234 ppb
Detectlon Limits : Radial As 193.688 nm 3(sd) <60 8.4 ppb
Zn  213.856 nm 3(sd) <200 0.5 ppb
Mn 257.610 pm 3(sd) <1.00 0.02 ppb
La 379.478 nm 3(sd) <3.00 079 ppb
Ba 455.390 nm 3(sd) <030 0.05 ppb
Ba 483.392 nm 3(sd) <0.60 0.04 ppb
BEC : Axlal (1B X 1000)/(I1S-IB) Mn 257.610 nm <30 ppb 27.91 ppb
BEC : Radlal (1B X 1000)/(IS-18) Mn 257.610 nm <30 ppb 22.11 ppb
Page 2 of 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang. Bangkok 10320, Thailand
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 Bg
PerkinElmer’ IPV TEST CERTIFICATE MODEL
AVIO200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018
Remarks :

This Is to certify that the above tests have been psrfomed and the configuration tested

meets
D does not meet

the PerkinElmer Specifications listed on this certificate.
This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Department PerkinElmer Ltd.

SFonrny -
Auth i d =-,ll i i
( Mr. Naronﬁanakit )

Asslstant Service Leader

Page 3 of 3

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

PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: Nosg1573

Description: Optima Famlly Multl-Element Standard
Matrix: 2% HNOa

Lot Number: 3-177MKBX1

* Instrumental Analysls using OPTIMA 7300 DV ICP Specfrometer:

Analyts  Labsled  Measured  SRW Analyts  Labelod  Measurad  SRM
S00pgmL  503pgmi  3103a* Ni 100pgmL 104 pgiml 3138
500ugimL  S0SpgmL  Made* s 10.0pgmL  9.99pgiml 31532
100ugml  101pgmL 31278 Zn 100pgil  10.1pgimL  3168a*
100pgml  0.08ug/mL  3126a* Ba  100pgmL 101 pgimL  3104e*
100pgmL  100pgiml. 3132 Mg 1.00ugimi  1.01ughil  2131e"

*- indicates NIST 8RM T~ Indicates CRM (when NIST SRM I not avalabls)
Refarance Multl: Lot# 3-89MKB, 12-71YP
Refer to side 2 for datalis of certification.

Balancas are celbrated with weight sets racaable 1o NIST,
W guirantes that our PeddnEimar Pum Alomic Spectruacopy Standards are stable and accurate to £0.8% of carlified
concentration unid the sxpirstion dile, provided Lhe atandards are feap! tightly capped wnd slored under normal lnboratory
eaniditons, This value is the sum of errora inled wilh L analviical Borm, plpating, and aiuting to final
valuma. For these solulions we Lse high purity acids, ASTM Typa | wirler (18 megohm double deiosized), ard leached,
tripie-rinsed baftles, All giummware used Is tass A.

' ) Gerlitylng Officer: _‘Z ’ l&‘ﬁbj/?

Perkin

PerkIinEimer’

(9001

ConiﬁeationDahJUN == 2017
ExplnﬂonD-teﬂEE 30 2018

Inc.




Details of Certification

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

Guide To The Expression Of Uncertainty In Measurement 1997

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

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

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

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

18O Guide 31: Contents of certificales of reference materials

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

Instructions for Use:

Primary usage of this CRM is in neat form or by serial dilution with a matrix of purity at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compatible with all present ce:tifled analytes
and contain stabilizers appropriate for the period of intended use. The CRM can also be used ns s spike ar with a spike,
again with appropriate compatibility considerations. All solutions shauld be thoroughly mixed, by shaking, prior to
use and never pipstted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleanied and leached prior to use. Dilutions should be performed only with Class A volumetric glassware.

Method of Preparation:

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

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

Statistical Estimator and Confidence Limits:

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

Usku, where k=2 is the covarage factor at the 95% confldence level

u_ s obtained by combining the individual element standard uncertainty components u, and u.=w/§.’u|’

PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

Description: Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 2-85MKBY1

Cortification Dllc:JUN - - 2017
ExplnuoanDE[: 30 2018

* Instrumental Analysis using OPTIMA 7200 DV ICP Spectrometer:

Analyte  Labeled Mossured SRM Anaiyte Labeled Measurad
As 100pg/mL 98,0 pg/mL 3103e* Pb §0.0 pg/mL. 40.7 pg/mi
T 100 pgiml  96.7 pg/ml 3158* Se 50,0 pgimL 40.8 pg/ml
Cd 50.0 ygrmL 49,4 pgiml 3108

* e Indicates NIST BRM 1 - Indicates CRM (when NIST SAM is nol available)
Raference Multi: Lot# 1-121MKB, 1-07MKB

Refer to side 2 for detnite of certlfication.

Balances are calibrated with waighl sels tracesbls to NIST.
We guwmtn that our PeridnEimer Fure Alomic Speciroscopy Sturicards are stable and accurule o +0.6% of certiied
untll ihe expirntion date, provided the s arv kept fightly r:-ppor: und stored under nonmal feboeatary
condilions. Thia valua Is the sum of al rTore o with tha , plpatiing, and diluting to fina)
uwmn For these solutlors we use high pusily acids, ASTM Typa | witer {1! megohm double delonired), and leached.
{rigl <t bottles. AN gl used |5 clans A,

, ) Ceriitying Officer: «7 ' @m_:b&

PerkinElmer’

US4 Tek: 1-203-925-4600
U.5.R, Toll Freg: 1-&00 762-4000 |

Visit www.perkinel flasofices for 2 complete listing of our glabal affices.




Details of Certification

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

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEM/CITAC Guide; Quantifying Uncertainty in Analytical Mensurement — Second Edition

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

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

150 Guide 17025: General requir for the comp of testing nnd calibration laboratories

180 Guide 31: Contents of certificates of reference materials

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

Instructions for Use:

Primary usage of this CRM is In neat form or by serial dilution with a matrix of purity at or grenter than the purity of
the original matrix solution. 1f dilution is required the diluent must be compatible with all present esrtified analytes
and eontain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with & spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed; by shaking, prior to
use and never pipetted directly fram the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior to use, Dilutions shou!d be performed only with Class A volumetric Elassware.

Method of Preparation:

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

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

Statistical Estimator and Confidence Limits:

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

Usku_ where ke2 is the coverage factor at the 95% confidence Jevel

u, is cbtained by combining the individual element standatd uncertainty components u, and u=vEu?

| .
SE Calibration

— —

Equipment:
Model:
Seriat No., 1or 1D}
Manufacture::

Conchiton

Cuslomer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Melhod used:
Traceability:

M Do B

o /D
SYSUCEE

SPC CALIBRATION CENTER CO. LTD.

T SalWachitathamsathit 57 Suktumyit 10171 Bangchak Prakhanong bangkok 10260
| Teli 1066 (0Y 21851333 Fax: 166 (0) 2185 4474
| wrebsite : hitp:iwyewspogroup.co th

Certificate of Calibration _,_

o

==
SPECTROPHOTOMETER  Certificate No:  C03180428 HaE=NRA

P e
723C lssued Date: 22 Qctaber 2018 R e

RECTIA TS 1700

2041301043 Job No: KGAL1813765 Glbenian G053
KWF Page: 10f 2

In Condition

MINE ENGINEERING CONSULTANT CO 11D
20116 JSP Cily Rangsilklong 1, Rangsit- Nakhon Nayok Rdl.
Sai. Rangsit- Nakhon Nayok 34/1, Prachathipat, Thanyaburi, Pathum Thani 12130

Temperature 24.1 C E 01 C
Humiciity 57.2  %RH + 1.6 SaRH

MINE ENGINEERING CONSULTANT CQ.,LTD (L.aboralory)

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

Soi. Ranysit- Naklion Nayok 34/1, Prachathipal, Thanyaburi, Pathum Thani 12130

Mr Dumrong Boonsopon
22 Qulober 2018
lnhouse inothod, SPCCAYI-24, bass on ASTM E 275-01 and ASTM E 387-04
This cerlificale 5 tracaable 1o the CRM mantainsd by National Institute of Standards and
Technology (N!ST) through Starna Scientific Linited
The slandard for Wavalength Cerlificate No 82719 and 627 18

The standard for Pholomalic Certiicate Na. 52714

(Mr Nitioun Srilarwan »

WM

I Chernd&Ena Division dan aejer

SO0 03 May Qg




. SPC CALIBRATION CENTER CO. LTD.
S% Ca“bratmn 1 mw Wachuatharmsathin 57 Sukbumvit 10171 Bangehak Prakhanong Bangkok 10260
Tel 166 (0) 2185 4133 Fax: 166 (0) 2145 4424
— 4 2 Y website @ htp://www.spegroup co.th
Cerlificate: No : C0618038 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spactral bandwidth of Std at 0.1 nm and UUC al 4 nm
Standard Wavelength Unit Under Calibration Correcllon Uncertainty
360,90 360.6 0.30 03c
418 19 M79 059 0,3C
536.42 526.1 022 03¢
51344 512.9 Q.54 030
52889 528.2 069 030
Photomelric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Carrection Uncerlanty
(0000 0,000 0.0000 00015
05508 0.550 0.0008 00045
440 nm
0.7206 0.719 0.0016 00043
1.0317 1031t 0.0007 0.005%
0.0000 0,000 0.0000 0.0043
0.5032 0504 -0 0008 00045
465 nm
0.6723 0672 00003 00045
0.9615 0,962 -0 0005 00045
0.0000 0.000 00000 00043
0.6192 0518 00012 00045
5461 nm
0.6936 0692 00016 00045
0.9927 0.992 00007 0.0045
0.0000 0.000 00000 00045
0.5549 0.563 00019 00045
590 nm
0.7209 G718 00029 00015
1.0321 1030 0o 00053
0.0000 0000 noono 00045
{,65393 0528 0003 00045
635 nm
0.6886 0 GEB 00026 U004
0.9817 0982 00017 (0045
The End of Certilicate
SPC-FRTCO0-071 02 Ly 211G

| .
S%Caiibration

— 4 TR W —

t'

« SPC CALIBRATION CENTER CO.,LTD.

”f‘SUIWuthr.uhmmulhn 57 Sukhumvil 10171 Bangehak Prakhanong Bangkok 1060

tel:4 66 (0) 2185-4333 Tax: 166 (Q) 21854424
weebsite : hp /iwwvspegroup.co th

luasagauaninafasindininsan

wuvitueu:  KCAL1813763
ufaeSaefla;  SPECTROPHOTOMETER  4u: 723C winuauelas: 2041301043
ny3asay (Yu) m17adou (a)
22 Oct 2018 nummnada 22 Oct 2018 N
Ung | ldun® Und | Liung
General
[ . 1. mwmsuyiniatay 7 0
] [ 2 anuFzan ( Yoslddradie, mulu-vaniatas) | ]
[2 O 3. a%d ta - e tedae (On-Off Swicth) M| [
4] [ 4. {una (Keypad) 7] ]
[A [ 5. winaa (Display, Screen Contrast) = ]

Spectrophotometer

6. wrodulvivl1 (Battery Backup) >= 2.5 VDC

il

7. dwyuifanaimeiandu (Wavelength Control)

iy )i

8. mywunniu (Wavelength Check)

9. iwmssrinflauas (UV < 3,000 hour)

10.  uwavAuflauas (Visible < 5,000 hour)

K (Sl i T (W i
e

S (OO e
0o 1o e

[ 11, daviauaudiatie {Carousel Module) 7] M

PH Mater and Conductivity Metar

] . 12. 3w ( Electrode and Connection Cable ) | |

I I 13, ssstusrtaranuly Electrode (Level KCL ) 0 |

M [ 14, dhilaAydnu Electrode (Dust Protection Hood) [ M M

& I 15, u¥udifansa (Stand) | O
Turbidimeter

0 o 16. A wsiuiasaa (No Sample) | I

M I 17, sedunrtRoomdwnaonss (>= 2.5 iy 3.0) =] 0
Automatic titrator

] 18.  #nAw Plston Burettes j] I

] 19.  Function Rinsing and Dosing n! "

[N ! 20.  sauuviad@wovuatadnsaldsinay | ]

Winldu/dauue : .

&
oG
{ Mr. Dumrong Boonsopon )

Service Engineer
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1 Arsenic Digestion, Inductively Coupled Plasma Method
2 Barium Digestion, Inductively Coupled Plasma Method
3 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method
4 Cadmium Digestion, Inductively Coupled Plasma Method
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method
6 Copper Digestion, Inductively Coupled Plasma Method
7 Free Chlorine lodometric Method
8 Hexavalent Chromium Filtration, Colorimetric Method
g Lead Digestion, Inductively Coupled Plasma Method
10 | Manganese Digestion, Inductively Coupled Plasma Method
i1 | Mercury Digestion, Inductively Coupled Plasma Method
12 | Nickel Digestion, inductively Coupled Plasma Method
13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method
14 | pH Electrometric Method |
15 | Selenlum 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 Coupted Plasma Method;
Filtration, Colorimetric Method; Calculation
21 | Zinc Digestion, Inductively Coupled Plasma Method
sanmrafhady

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