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aNudidumzveand : 25 wvﬁnﬁ"uﬁagnmﬂﬁmm

Rock Constant (¢) ;04

F8n3ziiin Primer : Emulsion Cartridge Size 60 mm x 400 mm (1.41 kg)
ATUANIUNE © 1.25 giem

Column Charge . ANFO

AU (P) : 085 91ch
Welght strength (s) : 1

Concentration : 3.86 kg/m
Degres of foation (f) 1 007
Spacing to burden ratio (S/B) : 1.25
Application Error (E,,,) : 5%
: 3 em/m

Orilling Error (Eora)

1. Maximum burden

BMax = d/33 [((Pxs)/(c+0.05)x5%S / B))
= 76/33 /((1x0.85)/0.4+0.05x0.95x1.25)
= 288 m.
2. Subdrilling
u = 0.3 X Byay
.- = 0.3 x 2.88
v e =08 m = 09 m.
LR = (M) xK)+U
s EI:EIJ"-: = ((1/0.97) x 10) + 0.86
% ‘ = 1117 m. =112 m.

= Epp * (Epa x H)
= 0.05+(0.03x11.17)
=039 m

6. Practical spacing
s

7. Stemming

hy

8. Height of total charge
hy

q ! 9. Weight of total charge
i °‘
[

lﬁ ! 10. Weight of primer
QP

11. Helght of primer

1.25x B
1.25 x 2.49
3.11 m. = 3 m.

09 xB
0.9 x 2.49

224 m. = 2.2 m,

H-h,
11.2-22

9 m.

3.86 x hy
386 x9
34.74 k9.

6% x hy

0.06 x 34.74

2.08 kg. (1.41 kg @ Cartridge)
2.08/1.41

~ 1.5 Cart

15xL;
1.5 x (400/1000)
0.6 m.

H-hg—-h,
12-22-06
84 m.

388 x h,
"3868x84
32.42 kg.




-4

-3

14. Quantity of Rock per Blasting

Qg

15. Specific charge
Q

= BxSxK
=25x3x10

= 75 m’.

= Q/ Qs
= 3474175
= 046 kym'

ot - - -
"11[’1:!6““?\:DDnlIU\llﬁTﬂﬂaﬂ’l]R‘i“n"’"'ﬂ“Na\!
1MnwAuAldeinnisizdia 1 e

S 2 S 5 gwaninanumg
L BXSXH =253 X10 = 75 KUILAT X 2 8

v
= 187.5 au
~ 190 an
WA anAniinu Ta: 550,000 Wi = 550,000 /300 = 1,833 awin
. 180 = 965 3 Yzl 10 3

~ & - - o o

PISHT ﬂDJLBW:‘):LUﬁlh:U'\N?HG: 1,833 ¢
- -~ -

ta3203n3lunrsanzzsain

” - . N A

- 1AT839NTMEN Hydraulics Crawler Drill  37Man 1 AW

nnummm'lumnm:g‘ﬁ:tﬁﬂvma 3 fia Usznme 20 wasalue

- uusuntndnsdaancidaiues 10 3 B0 112 wews
a & -
TWANUENMING 112 WaTH

= 560 = 6 'l‘;"ﬂua

- Aunn nmm'n'lun'mm:p:xﬁﬂ = 112/20

AU daaldramis 1 du InArawadmiumuznie
e g 2 & .

mmaanv‘lugaunuu’lutg

- IAS8IINTMEN Backhoe U CAT 330 B wiaifinulrin Fmam 1 du

= mMwmmsnlunisyadn

3
M/60min hr =  Cycles/60 min hr X Avg. Bucket Payloadin m’

= 60 minshr X Avg. Bucket Payload
Cycle Time-min

Avg. Bucket Payload

3 5 3
Mhr m /60 min hr X Job Efficiency Factor

Capacity= 12 m

%

Heaped Bucket Capacity X Bucket Fill Factor




vzdpaldiamiem = 1,222/140 .
- 8.73 lue
P 9 Falus

o 4. ~
Aoy dosld Backnoe ik CAT 330 8 7w 2 AN FauztRuanpNIzNUNINYAGN
Aulngifiudnldniolu 1 u usznielaziniild Back hos ju ST R O T
1 au Iflunasusuduimdouenz s dsussifuntsvnssussifuniossnidries
nvxﬂﬁ'm#aainma"nﬁzmﬁuwwu’ia-ﬂauummh}unm

msduFusoudatinlug

l¥InuTmnaudovuiauTimn 20 @4 300 HP dwuﬂ'lﬁmt‘mé'amsnn'lmnu
i 1 r . 2
20 ¢u TamaBousmnyds=anm 15 au uasldaruirlihin 20 Alawasdalus ol
L]
3 - —— i, - . .
anwuImnuazlusmwrnulen t#aanﬂrymnnu]uua:qunmq AurzuzEUiIIzWINg

(7 - I - -t o
whuniiesuthnldgsan 1,000 a3 (Han1dsr) FIRIIORUIRNINTBY (Cycle
Time) 'ln"ﬂ"afcr_

- nenedlundu 2,000 weT = (B0+20) X2 = 6 Wi
- weveaniulanszus 3 wifi
-~ amosgIonsuTnimiunia 0.8 W
- ey 0.5 Wi
- umnasrondurofivanll 08 wfl
; S et 1.4 wf

Wi dwowflnsdusdale = s+ 114 < 54  \fin

M 5 (v wie 5 X 15 fnfion
75 W7o/ Halug
600 au/m

= 308 AU A~ 4 &y
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1. AMPM URINE AMPHETAMINE arnnETEnialules s
AMPH NEGATIVE

2 BUN BUN anulsegnmbirusadls
BUN na 920 my/dl
BUN v 717 —y/dl

3 CBC COMPLETE BLOOD COUNT enadadanauinunnral
HCT L] 40-51 L3
HCT weje 3445 %
PMN 0.0 - 100.0 %
RBC_CBC Und
WBC_CBC 4000.0 - 10000.0 ccil/mm3

4. CHO TOTAL CHOLESTEROL arvidyimasnazestutan
CHO <200 mg/dl

5. CRE CREATININE enakaagmaviusadia
CRE wha 066-125 mg/dl
CRE Wl 0.52-1.04 nyd

6 COXm CHEST X-RAYS strRulinmsdvrven
O®R NORMAL/AB NORMAL

7. ENG EXG srvaliulditibla
EKG navnk

i FRS FASTING BLOOD SUGAR snwslinheatulae
FBS 74-106 og/dt

Y SGOT SGOT anaisegnhusssdy
SGOT "o 842 uL
SGOT wipe 627 uL

15 namw 2581 wh1an2 Raport by : TEERAPAK

.
sulndTiunsasn
utdn dasuse dide Tlartin 850
gene dheadas v sudusinin®
10. SGPT SGPT analoagn VR UL
SGPT w 13-33 uL
SGPT uehe 13-33 UL
1. sl SPIROMETRY anammInnTwlan
sP nmnd
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WBC 0.0-5.0 [HPF
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2. 850-00002 u.s ARQIDS szultgind BMI=2591=#u(rzhu 1),
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8. 85000021  wusaiusA egflnr RBC=Microcyte : Few .
9. 850-00022  WHATUNID MEY RBC=Microcyte : Few
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5. BS-00008  WmIR TR 26
6. 85000011  wwanqs Aedak n
7. 85000012 WEATIS ATTAA 225
8. 85000013  wimana 1efa 25
9. 865000015 winnus Bada 264
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fuuziivie 3.
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12.00-13.00 u. 59.6 79.3
13.00-14.00 u. 594 81.2
14.00-15.00 u. 60.8 83.0
15.00-16.00 u. 64.7 84.6
16.00-17.00 u. 66.1 85.4
17.00-18.00 u. 60.1 80.0
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20.00-21.00 . 57.7 76.6
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23.00-00.00 . 50.7 72.1
00.00-01.00 u. 50.3 73.5
01.00-02.00 w. 52.0 84.3
02.00-03.00 u. 47.8 61.6
03.00-04.00 u. 48.7 70.4
04.00-05.00 u. 52.4 774
05.00-06.00 . 57.1 74.9
06.00-07.00 u. 59.8 775
07.00-08.00 wu. 53.4 85.9
08.00-09.00 . 59.9 78.5
09.00-10.00 wu. 56.7 82.2
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. Leqg 24 hrs. Lmax
10.00-11.00 u. 63.6 82.5
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12.00-13.00 u. 63.1 82.8
13.00-14.00 wu. 62.7 81.3
14.00-15.00 u. 64.6 81.4
15.00-16.00 u. 63.2 82.6
16.00-17.00 u. 62.9 80.4
17.00-18.00 u. 61.1 82.3
18.00-19.00 u. 61.1 83.5
19.00-20.00 u. 593 80.4
20.00-21.00 . 57.9 81.4
21.00-22.00 . 55.6 779
22.00-23.00 . 531 72.5
23.00-00.00 wu. 52.2 70.9
00.00-01.00 . 55.2 79.8
01.00-02.00 u. 52.5 79.2
02.00-03.00 u. 49.7 72.4
03.00-04.00 1. 49.0 72.2
04.00-05.00 . 52.3 778
05.00-06.00 . 62.6 83.2
06.00-07.00 u. 64.0 87.0
07.00-08.00 . 64.8 85.1
08.00-09.00 u. 63.0 83.3
09.00-10.00 . 64.2 86.5
SAULERNLAGY 24 BU, 61.5 -

TEAULHENE R - 87.0
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¥ognAn s Weududnda Iniifand (USEv Aatsusa 91in Futem) sWagnAl : 620105
Usznlasens : lassniswmiisausiugaanvnssusiaiuyu iweanamnssuneaine Ussmulngi 21378/15248

o & o - ° P v W o o A ad o i a
fAalasInIs s fuamiles Sunawios Jaminvays JuNUAI9ENs : 28-29 funeu 2562
ﬁf{tﬁw’\"aaehe - usEm Tunl BuRleSa AeuTanaun Ifn JuiSualeene ;1 Wweu 2562
#01UA59990  : USLIAIAMTNLIUBENS uNFIBUNE 12 WU 2562
AMMMUINNAYBIANTEATINN : UTM 47 P 0712720 E, 1467713 N. UssnNNieEe : seauldes
JuvagUnIaingadn : ACO 6226 Juvasgunsaiaauliiey : CA-12B/U2040047

szdurdeednedalunisaaudieu : 110 dB/1,000 Hz
Afiewldanniedestmdes (SLM Reading dB(A) uaz SLM adjust dB(A)) : 109 dB/998 Hz

JunsI95UTel : 12 flunaw 2562 wYRtenasaauiEy : HC190626
Assauldraaab (Equivalent Sound Pressure Level) (dB(A))
281

Leq 24 hrs. Lmax

11.00-12.00 u. 62.2 86.6
12.00-13.00 u. 62.9 76.0
13.00-14.00 u. 54.3 84.0
14.00-15.00 u. 57.2 78.6
15.00-16.00 . 51.5 73.5
16.00-17.00 u. 52.0 75.9
17.00-18.00 u. 52.2 83.3
18.00-19.00 u. 49.8 80.2
19.00-20.00 u. 49.9 65.0
20.00-21.00 u. 52.8 63.7
21.00-22.00 . 53.4 65.3
22.00-23.00 u. 52.6 63.2
23.00-00.00 u. 53.0 63.7
00.00-01.00 1. 514 69.7
01.00-02.00 1. 51.7 80.6
02.00-03.00 u. a7.7 81.5
03.00-04.00 u. 47.0 66.5
04.00-05.00 u. 52.5 83.0
05.00-06.00 u. 56.1 87.1
06.00-07.00 u. 51.4 72.0
07.00-08.00 w. 55.7 82.4
08.00-09.00 u. 52.3 72.2
09.00-10.00 . 55.6 73.4
10.00-11.00 wu. 54.0 77.3

EaULHsuRA 24 B 55.3 -
TEAULAEER - 87.1
AmTgIu’ P 115.0
waneme: © wmsgumalsemeanznssumsdannieuwisy gl ) o4 fwumunasgussiu@ssaoily

(Mr. Kittiphid Plongkaew)

(Chonilan

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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Jognén s aududda Infikand (U3en Aarsusa 91in Futiem) svagnAl : 620105
Usaalassms : Tasmawdlesiugaamnssudaiiuyu tiegpamnssuieaing Usgnulins?l 21378/15248
fndlasenis  : dawmiles Suneiles Swiavay3 Fuiiiudegne : 28 e 2562
diudnagne  : U3E land Budidinse meudaunui e FuiiSudaene  : 1 Wy 2562
amiasiata  : Unilslavdn Fuiineauna 12 wwiou 2562
AuvannaYadanlingaadia : UTM 47 P 0713972 E, 1469669 N. Usswénagng : auduasiitou
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A
Peak Displacement ; mm N/A N/A N/A
Standard”
Peak Particle Velocity ; mm/sec - - -
Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel Minimate Blaster

wewme ¢ ”mmsjﬂumwizmﬁnixwsmni"wmﬂiﬁisumﬁuaze“imfmﬁau Goa ﬁ’muﬂmmﬁwumimuqussﬁmﬁmuﬁzmﬁuamﬁau
PMAMTVviio sy (WA, 2548)
N/A = mi’m"ﬁ'ﬂ‘lﬁwu, Frequency < 2 Hz, Velocity <0.130 mm/sec wae Displacement < 0 mm
uassilawmiion 16.45 u,

Chopilean L@/, ]

(Miss Chonnikan Nambubpha)

(Mr. Kittiphid Plongkaew)

Analyst : Laboratory Manager
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ANALYSIS REPORT

Fagnén : vavjudusie Infiwan! (U Aatsusa 91ia Sudiem) swagnan : 620105
Ussimlassms : lassmawilosusiiugramnssusiiafiuyy tRegmaunssunoadns Ussmudngit 21378/15248
fndtasans  : shvuamiles Sunaiies Smiavay3 Fuiiiudaeeng : 28 flurau 2562
fiiiudredne ;U3 lnd Budleds aoudauni $1ii FuitFudaetne 1 wwou 2562
andasaadn  : UShadavtiunusens Fufiseenung ;12 e 2562
AUNUINIAYe9aa1n2998 : UTM 47 P 0712720 E, 1467713 N. Uszinndedne : Anuduasiiou
Parameter TRANSVERSE VERTICAL LONGITUDINAL
Result
Frequency ; Hz N/A N/A N/A
Peak Particle Velocity ; mm/sec N/A N/A N/A
Peak Displacement ; mm N/A N/A N/A
Standard?
Peak Particle Velocity ; mm/sec - - -
Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel Minimate Blaster

wnewn - DuesgrumuUssmAnsssiminensesueiarduwanden Gae dvuanasgiumsnuauszdudslasusduaiiou
nmsiuvilosiiu (w.a. 2548)
N/A = asaadalsiny, Frequency < 2 Hz, Velocity <0.130 mm/sec uag Displacement < 0 mm

asvnwmiles 16.45 u.

Choni ean

(Miss Chonnikan Nambubpha)

(Mr. Kittiphid Plongkaew)
Analyst Laboratory Manager
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ANALYSIS REPORT

Hognén : Wasfududie Infikan! (U Aansusa d1ia Sutie) TvignAn : 620105
Ustinlasans : lassmswdloausiiugranunssusiinfiuyu teguaunssunoadna Ussmudnsil 21378/15248
fiadlasams  : suamiles Sunaifies Smiavany3 Fuiudaagne : 28 funeu 2562
fifiudegne U3 land BuAiese reudaunui $1fin Fuiifusetns ;1 wwou 2562
aanlinsaada  : thuseuuu Fuiisenusa 12 oy 2562
AuALIRNAvaEnlingIadn : UTM 47 P 0713229 E, 1467604 N. Ussinniedne : avwidusstitou
Parameter TRANSVERSE VERTICAL LONGITUDINAL

Result

Frequency ; Hz N/A N/A N/A

Peak Particle Velocity ; mm/sec N/A ) N/A N/A -

Peak Displacement ; mm N/A N/A N/A

Standard”

Peak Particle Velocity ; mm/sec - - -

Peak Displacement ; mm - - -

Measured Instrument Brand Model

Instantel Minimate Blaster

WY DyasgLANUTENANTENTIN IR INSoTIITALAL Aandey 309 AmumnesgiunsmuausEiUdsLarusduaziiioy
INMIVniesiiu (w.a. 2548)
N/A = as23daliiny, Frequency < 2 Hz, Velocity <0.130 mm/sec wag Displacement < 0 mm
nasslamiies 16.45 u.

"

v

Chonniloan

(Miss Chonnikan Nambubpha)

{Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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ANALYSIS REPORT

d v 1 24 ] o Q a « o W a (-] L7 a 1 Qo ¥
YognAn s Wevjududndn Infivand (U3Yv Aatsuaa e Sutaem) sEgnan : 620105
Uszinlasenis : lassnisiulisausiugravnssueiiniiuyu Juiiudeeng : 29 Tueu 2562
dl 1 v L7 dl af AU s 1]
\WeoamamnIsuneaina Ussmulngdl 21378/15248 Junsuaaeee ;1 wweu 2562
o5& o P o - Y = I |
Anelaseanag : dvawmilas Sneiins Sminvays Junnagau : 1-12 Wwey 2562
fiiudedne Ui lud Budidee eeudauaun d1in Tufiieaura 12 Wy 2562
donfinsaadn  : Uswhdutulsluven Usziandaeene : Uildau
AunusRnavasanniingadn : UTM 47 P 0714049 E, 1469626 N. dnwasilegny : la dnvnauvuadn Lifindu
Awnsgu’
J18MINAFHDY Wie Fonnaouwazisanede - . [nostroms T inusiaulaa
aged | :
manzay gagn
pH Electrometric Method (4500-H* B) 7.18 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 ) 630 Lsisfiu 600 1,200
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 449.9 st 300 500
Turbidity NTU Nephelometric Method (2130 B) 0.83 5 20
Sulfate mg/L Turbidimetric Method (4500-S04%E) 103.3 1sitfiu 200 250
Digestion, Inductively Coupled Plasma .
Total Iron me/L <0.01 Lsivfiu 0.5 1.0
Method (3030 F, 3120 B)

MW D 1asg LA IMImLUsENANSENTIMINeINSs TSI IALAE Aandel (Tae Mvuavdninariuazinasnslumdnmsdmivleiu
suansisuguuarnistiesiuluGesduwndemnduiiy wa. 2551 FfuiluseRisaniunw @y 125 Aouhiay 85 9

asfufl 21 wquneu 2552

Chonni laa

(Miss Chonnikan Nambubpha)
Analyst Laboratory Manager

(Mr. Kittiphid Plongkaew)
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d v v ] o @ @ L4 = a o a 1 Qs
YognAn s wajududaia Infiwand (U3 Aarsusa 1 Sutien) ssgndn : 620105
Usznlasams : lassnisiviiosusitugaanvnssusiiaiiuyu Fudiiudaedne : 29 Junaw 2562
\iegsaunssuneadny Useyulngh 21378/15248 TunFudaeene 1 wweu 2562
#ndlaseims  : duawiles Suaeiles Swminvays Tumnsgiou : 1-12 Wwngu 2562
giudiegne @ Uit Tl 1Buddess aeudaunwi 91in MWATIWNURE  : 12 e 2562
dantingaada  : Usthdutuneuuy Uszinmdiegne  : Uildau
auvdsinavasan1ingaain : UTM 47 P 0713204 E, 1467655 N. anwaurdeeng : la dnznouvuisdn ldfindu
Annasgu?
] - -y - R -~ Nan’]i =
SWATNAEBU Wiy FvadaunaziTeneds - . | wneusiinun | ineusteylay
Aasen |
fwanzey gegn

pH - Electrometric Method (4500-H* B) 7.40 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 5.6 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 C) 518 laivin 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 360.4 T3y 300 500
Turbidity NTU Nephelometric Method (2130 B) 1.67 5 20
Sulfate me/L Turbidimetric Method (4500-504°F) 56.2 laiiiu 200 250

Digestion, Inductively Coupled Plasma .
Total Iron me/L <0.01 Tlaivfiu 0.5 1.0

Method (3030 F, 3120 B)

wnewme: D 11esguaanmiinuUsEnAnsEnTmIwenssssurAuasdindey 1389 Mmuamdninasiwazimsnistumanmsdwmivlaaiu
fhuansisaguuaznistesiuluFasduwandeudufiv wa. 2551 Afurlusieiayune @y 125 Aoty 85 9

astufl 21 wownew 2552

La/" |

(Mr. Kittiphid Plongkaew)

("hornntlegn

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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YagnAn s Weududia Iniwand (U3Ev Aatsusa i Sutaem) SWaAgNA : 620105
Usznnlasams : lasanismilesusiugraivnssuiiaiiuyu Fuiiudaedne : 29 fuiew 2562
a ' [ v o o Ao o '
\egaamnssunieasna Usenmlnsi 21378/15248 FUNTUADEN ;1 LUWIBU 2562
findlaseams  : shvawiies suneiiles Swinvays Junnageu 1 1-12 e 2562
diiudaedne  : usEm Tl Budideds Aeudaunusi 91ie Fulsneauna 12 Wwieu 2562
doniinsaada  : UstAuU uRBUNaNa Ussnaieene  : uilaeu
ANUINNAYRIANNLIRSI9IR : UTM 47 P 0712688 E, 1466237 N. dnwauzinagne : la dnznouvuiadn Lilindu
AmmsgIu?
J18AINAGDU Wing SsnagaunazIsoneda - . | wnowitun | wnastoylax
s |
iwanzay gogn
pH - Electrometric Method (4500-H" B) 7.98 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids me/L Dried at 180 °C (2540 Q) 296 lsiviiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 175.0 laisAu 300 500
Turbidity NTU Nephelometric Method (2130 B) 0.83 5 20
Sulfate mg/L Turbidimetric Method (4500-S04%E) 29.0 1sitfiy 200 250
Digestion, Inductively Coupled Plasma .
Total Iron mg/L <0.01 Litfiu 0.5 1.0
Method (3030 F, 3120 B)

winewe: 2 msgiuaanminunlsniensgmiamine nssrefvasiuanden (Fes Mmuavdninusivazinasmslunsdnimsdmiuteiu
shuansrsauquuarnistesiuluSsdunndautuiiv we. 2551 Afuilunvisomiunm @y 125 aeufiey 85 9

actuil 21 wqunien 2552

|

(Mr. Kittiphid Plongkaew)

Chonni ban

(Miss Chonnikan Nambubpha)

Analyst Laboratory Manager
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ANALYSIS REPORT

%agné’q s Wafududde Infiwand (U3 Aansusa 91in Sudie) sviagnan : 620105
Ussnlasenis : lasaniswileusiugraivnssuaiinfiuyu Fuiiiudedne : 29 flunau 2562
\legpanunssuneains Ussnudnsil 21378/15248 FuiiSudaegne  : 1 Wwey 2562
fiadlasans  :svawmiies suneiles Smiavanys Fuiivedeu  : 1-12 Loy 2562
fiudaegne  : U3 land Buieds aoudaunui i Fuilmeauna ;12 Wweu 2562
#01ins2%n  : Uauimnauiunauuy Ussmdnagne : hlday
AUNUINNAYDEUAS2930 : UTM 47 P 0713434 E, 1467441 N Snwazdangne : la daznouvuiadn Taifindy
. o o Asnsgu”
FWATNAEHBU ni2e IWNAABUURASITD198Y " ln?quﬁ-muﬂ Lﬂmfﬂaq‘lau
iwsnzaa 79§
pH - Electrometric Method (4500-H" B) 7.52 7.0-8.5 6.5-9.2
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) <5.0 - -
Total Dissolved Solids mg/L Dried at 180 °C (2540 Q) 286 Taitfiu 600 1,200
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 182.2 1aitAin 300 500
Turbidity NTU Nephelometric Method (2130 B) 0.83 5 20
Sulfate me/L Turbidimetric Method (4500-504%E) 26.7 TaitAu 200 250
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 laifiu 0.5 1.0
Method (3030 F, 3120 B)

wnewn: D resguaanmimulssniansenamineinssTefkarduiaden es fmuavdninusiuazsmsnislumdnnsdmiulesiu
shuassaguuarnislesiuluFesdundeuduiis wa. 2551 AfuilusieAaniyunm wu 125 Aeutitey 85 4

asiuil 21 wowmew 2552

Chormlegn Q"

{(Miss Chonnikan Nambubpha) (Mr. Kittiphid Plongkaew)

Analyst Laboratory Manager
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Fagnén s Wsudaudia Infivant (U3ty Aaisusa 91in Furem) siagnAl : 620105
Uszamlasems : lasamsivilaausiugaavnssusiaiuyu Fuiifudegne : 29 funeu 2562
\egnanunssuneadts Ussvudnsi 21378/15248 Fuiisudaeen 1wy 2562
dadlasants  : suawiles sunewles dmiavays Fuilnagay 1 1-12 Wwweu 2562
fiiudaegne U3 land BuAileds asudaumni 1 Fuilsenuwa ;12 vy 2562
doninsnadin  : AaeIualUse Uszandodne @ thiiu
FunUNNavasaalingain : UTM 47 P 0712387 E, 1469225 N dnwnzatne : la dagnounnaidn Lifindu
I IVATDY ming enaaauuazisansds wansnsada | Aunasgu’
pH - Electrometric Method (4500-H* B) 7.35 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 20.2 .
Total Dissotved Solids me/L Dried at 180 °C (2540 C) 550 .
Total Hardness meg/L as CaCOs | EDTA Titrimetric Method (2340 C) 346.1
Turbidity NTU Nephelometric Method (2130 B) 2.92 "
Sulfate me/L Turbidimetric Method (4500-504°E) 63.7 .
Digestion, Inductively Coupled Plasma
Total Iron me/L 0.012 .
Method (3030 F, 3120 B)

H 1.8 a a = v | a @ d o ey
wanewn: Y unasgiuaunmitluumanhBfunuusznmaruenssunidaindeuiand adun 8 (we. 2537) ssnmuriiilunszsvlydidudis
AT SPIANA A INADLUMIIIRA W.A.2535 1389 Amumnasgiuauniluwaaniify fuwlussiasaniunw @ 111

RouT 16 9 astufl 24 nuaUS 2537 (Uszmil 3)

(Mr. Kittiphid Plongkaew)

(honnileon

(Miss Chonnikan Nambubpha)
Analyst Laboratory Manager
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?fagné’q s Wajudusie Infivend (USEw Aatsusa 91in Sudie) svignal : 620105
Uszimlasams : lassmamileusiugaanvnsausiiaiiuyy Fuiitfudedne : 29 fluraw 2562
Wiegnamnssuneains Ussmungd 21378/15248 Fuilfudeeng ;1 wwey 2562
finddasens  : shuamiles Sunewies Savinvays Fuiineaay : 1-12 lwey 2562
fifudaagne U Ll 1Budidieds roudauauii i Fuilneausa ;12 Wwigu 2562
gandlnsasa  : asmhithunounans Ussandnagng : ik
AuvlaRnavasdaaniingada : UTM 47 P 0712740 E, 1466760 N Snwmrdaedne : la fngneusuiaidn Taindu
$BA1TVIAEDY Wiy FinndaunazIsansds Hansnsavdn | Aussgu?
pH - Electrometric Method (4500-H* B) 7.71 5.0-9.0
Total Suspended Solids me/L Dried at 103-105 °C (2540 D) 6.2 -
Total Dissolved Solids me/L Dried at 180 °C (2540 C) 310 .
Total Hardness mg/L as CaCOs | EDTA Titrimetric Method (2340 C) 182.6 -
Turbidity NTU Nephelometric Method (2130 B) 1.67 -
Sulfate mg/L Turbidimetric Method (4500-SO4>E) 29.8 .
Digestion, Inductively Coupled Plasma
Total Iron me/L <0.01 -
Method (3030 F, 3120 B)

wemn: Y nesgugaamiiluuvsnhfitunussmanuenssunsiwndouuied adui 8 (ne. 2537) senmummilunsesvdydRdaey
was¥NYIAMAMAILINABULIITIR W.A.2535 1599 AMmuaasguAamn i luuvaniify ARuiluseisangunm @y 111

mouTl 16 3 arfufl 24 nuATWLS 2537 (UseLawdl 3)

Chovn ban

(Miss Chonnikan Nambubpha)
Analyst Laboratory Manager

(Mr. Kittiphid Plongkaew)

sanuatuiivsasamsiuiegunlainnmadinseiiviniyg 66
nufaceluusemiZenenurawsifisunsdi Tesllldueygnethaluaednvaldnysmnmauisy
MEC-FM-45 Rev.00 01-10-2561
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CAL T
Calibratech Co.,Ltd. ol

7106-7 Moo 2. § R4, B Pakkred, buri 11120
Tek{02) 964-6211 Fux.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, alibratech .cabiighotmai |.com

Certificate ot Calibration
Certificate No. : 61-200289-2

Submitted by : Mine Engineering Consultant Co., Ltd.

2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A. Thunyaburi, Pathumthani 12110

Equipment : Electronic Balance

Manufacturer : METTLER TOLEDO Model : AB204-S

Serial No. : 1123163290
Capacity : 220 g Resolution : 0.0001 g
Eavironment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
Ambient Temperature : (27.81029.0) °C
Relative Humidity  : (67.01068.8) %
Air Pressure 1004.0 mbar
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Callbrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Weights
1D No, Cert. No, Due Date Traceabifity
E261-E2624 C02172430 16 Nov 2018 National Institute of Metrology (Thailand), (NIMT)
Approved by : /(_
( Surachai Promthong )

NSC-TISI-TIS17025
CALIBRATION 0030

Page : 10of2

Technical Manager

The Uncertainties are for a confidence probability of approximately 95%

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

. Thi
“AL-F0031-03

11 CAL

Calibratech Co.,Ltd.
7:106-7 Moo 2, Sukh 3 Rd., Hungp Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax (02) 964-5155, e-mail : calibratech. cal@yuhoo.com, calibmiech, salfEhotmail.com

Cernificais of Cattbration

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

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

Departure of indication from nominal value

Nominal Value Correction Uncertainty

(®) (8) (+g)

1 00000 0.00011

2 0.0001 0.00011

5 0.0000 0,00012
10 0.0001 0.00012
20 0.0000 0.00012
50 0.0000 0.00014
100 -0.0001 0.00020
120 -0.0001 0.00038
150 0.0001 000038
200 -0.0001 0.00038

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 211,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0000 00000 -0.0001 0.0000 0.0000 g

Repeatability Load test i 200 8
Stdev. : 0,00005 ]

=000 -

AL-FOU31-03

[




N RECALIBRATION Im'.v.‘
TISCH =
| ‘ January 28, 2020

. Certificate Of Calibration
E nv l r Q D_m e_f_‘]__t_a_! d Cer. No. HC 190626
Audiogram

% ~ ft é ; @ Erand : QUEST Page 1
Model:  CA-12B

—_—— Item

Calibration Certification Information Scrial Number U2040047 IDNO.
Cal. Date: January 28, 2019 Rootsmeter 5/N: 438320 Ta: 293 °K Client : Lhim lnd @duidinss neugaunu e
Operator:  Jim Tisch Pa: 745.5 mm Hg . s . N
12437 i 1 nuudaanabqy adwnen oades vausiii 12000
Calibration Model #:  TE-5025A Calibrator S/N: 2262
Vol.Init. | Vol. Final AVor L . ) . Room Ambient Condition Temperaturc : 24.50 Celsiuss Hunudity : 5600 %
Run {m3) {m3) (m3) {min) {mm Hg) {in H20)
1 1 2 1 14080 3.2 2.00) Calibrated Date 12 March 2019 Due Date 12 March 2020
2 3 4 1 1.0050 6.3 4.00]
3 5 6 1 0.8980 7.9 5.00 Calibrated By Kimuman Kittikormwarana Procedure Used TSFCL 17K
4 7 8| 1 0.8540 8.7 5.50)
5 9 10] 1 0.7110 12.6 8.00) STANDARD USED
Data Tabulation Description Mode! Serial Number Manutacturing Traccubility No. Duc Dute
Pa Tstd PRECISION INTERATING SOUND LEVEL 1351 LARSON DAVIS EELBP 1057261 24 January 2020
Vstd Qstd A\ psg A T3 Qa |y LH(Te/ Pa)
. = N = DIGITAL THERMO-HYGROMETER 355081337 DIGICON HC 187439 17 September 2019
{m3) {x-axis) (y-axis) Va {x-axis) (y-axis)
0.9934 0.7055 1.4125 0.9957 0.7072 0.8866
0.9892 0.9843 1.9976 0.9915 0.9866 1.2538 N
09871 1.0993| 22334 0.9894] 11018 1.4018 Resau i gz icd
0.9860 1.1546| 23424 0.9883 1.1573 1.4703
0.9808 1.3794| 2.8251 0.9831 1.3827 1.7732 The Repon Uncertaimty of Measurement was based on Standard Unceramry Multiplicd By a Coverage
m= 2.09035 ALl 1.30932 k= 2 .Providing 1 Level o' Confidence of Approxmmately 95 ®u
QSTD = -0.06330 QA b= -0.04004
— = ] i 0:39993 This Cerufication 1s traccable W
Calculati " Thailand Institute of Scienufic and Technological Research (Tistr)
Vstd=[aVol{{Pa-AP}/Pstd)(Tstd/Ta) | Va=]AVol{[Pa-AP}/Pa) )
Qstd:]Vstd/ATime I O.a:]Va/ATlme Hospitsl Assets Munagement Service Co Lid .GIIC Calibration Laboratory. And The National Institute of Standards and
For sub: flow rate calculations:
= Pa Tstd -
Qstd= 1/m<( na(ﬁ( L ))b) Qa= 1/m << aH( Tafpa)>.b)

Standard Conditions

Tstd:]  298.15 RECALIBRATION
Pstd:| 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH; callbrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the

Ta: actual absolute temperature (°K)

Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg}

the Atmosphere, 9.2.17, page 30

b: intercept / b~
m: siope Calibrated By : i f Lnis) Approved By : —
" . 1 !
Tisch Environmental, Inc. www.tisch-efv, com ( Kitunan Kittikormwarttana ) ( Phakdee Chananor )
145 South Miami Avenue TOLL FREE: (877)263-7610 Engineer Service Manager
Village of Cleves, OH 45002 FAX: {513)467-9009

Uit soawnen waiemd Wi niiad din

B1/10 it 3 ol o.mmmquuy v ol 12140 Tns. 0-2433-9682-4 wind 0-2433-9665




HOSHTAL ASSITS MANAGEMENT SERVICES Co Ll

Calibration Results

Cer.No.  HC t9in2e
Page 2
HIREIES Qualitative Tesis Cwmmcnts 1| N Qualitstive Tests Comments
B Chasiis Jowsing [ ¥ | | Miswier
v i) 115 # | Ml Paiip Fn
1 ¥ | Caster Drakes Compremes
14 |e AC Plug Recepiscles (BT * | Flwd Luls
[0l K e Curd LT * | Baten Chaiyer
Wl Simain Reliel Lis] ¥ Indicators Displass
T Cancn Iieaker Juse Liu|v User Calibratson Self-Test
» 7| b Ties 120] ¥ Aarme_Inwrlocks
iw | e 121 Audible Sipnals
jof v silings Connectors 12 {abeling
Nk Licutriades Transducers 128 Acezmina
[ME: ¢ | 1 g 124
TN Lol Switches 133
2 | PrlF]N Cruantitative Tiests Cammenits
23 # | rounding Resistance __ 0
k] ¥ 1§ cukage Curment © Chasais . _ A Louds - BA
=i
3
i
4
T >und Aceuracy | E 10 4]
e Sctuutty Imdjcissl Actua) € Average ) Lrror Sabinru T Uncertuingy
uB 10 106.30 -3 70 116 0 05k
| Unealiudiate
slfe] | s Aeurses | 011" |
Ui Sctting Indecaied Actuwil { Average ) Eprat *uk rrot X Uncerysitifs
Hz 1000 TERX £ [0 [T 008y
7. | Lincabibane
sz ] |
Uit Sterdtn Indicated  Actund Actwal C Average ) Frw *skitin T Urscnums
[ | Uncateutan
3 | Check if Done Preventive Maintenance Deseripthen and Cymunynes
' ¥ Cian
12 N Lubrisads
N Calibrate_Adiust
] i Repliie
Comments : Status @
J Passed a
B Senviee Required O
-
!

PoPae 1ava NG NeTen

Remed lom Use [

||

=0

. /J\ - u3in S1udi neaTaGiony S1fim dninalng)
pesarre wnsrisc o JIRANATEE ASSOCIATES CO.,.LTD (Head office)

63/14-15,675-36 SUBNETHINT, L QUUIMIIINNN twdadamnez penutanen e nomnd (06 Ta: (66) (Z-86B0B1 3813 UriAY, (65) 02-640063
62/14-15,67/35-36 Soi Pvckiasei? /|, Prackioses Rd, Walthepra, Dangankyai, 10600 Thaltand Tel : {66) @2-8680812#() Fax * (84) (128430060

Certificate Report

Customer Name . Mine Engineering Consultant

Customer Address : 124/37 Moo 1, Soi 2 , Rangsit—Pathum road Pathum Thani 12000

Instrument Calibrated Ambient Enviroment

Description  : Sound Level Meter 1 (24+3)°c

1 (55+15)%

Temperature
Manufacturer : Aco Relative Humidity

Model . 6226 Amblent Pressure : (1008+5)hPa

Seral No.

Standards Used

172841

® Sound Level Calibrator Delta ohm HD 2020
® Digital Multi meter Fluke 289/FVF S/N 67845

® Computer and Software Dell Vostro 5460 S/N SCWD1Y1

Measurement Result

Method | Standard Reading Error After Adjustment
Reference (dB) (dB) (dB) + (dB)
Sound level i 24.0 94.0 o 94.0
Callbrator HD- — {1~ — : ———
114.0 114.0 o 114.0
2020 / - =

S NAC ¢ _
CALIBRATION BY : 2/ Hiontii amnRiliba om oy
}_rmg,_f DATE : OA_/no Jnory o

APPROVED BY :

oleegn

desmsiayamoduimATiA NSy ; ANAUE Huur 086-303-3140

63/14-15,67/35~36 Petkasem 7,7/1 Rd., Thapra, Bangkokyal, Bangkok 10600 Thailand
Tel: (66) 0-28680812 Fax:(66) 0~2868-1889




uSain Suii nea ladiomd 1ia d@ninnulng)

..“NAWI\J'}EWO 1o JIRANATEE ASSOCIATES CO.,LTD (Head office)

63/14-15,67135-36

63/14-15,67/35-36 500

b1
7310, Pelck Rd, Weilbapra, £

| Aot |

g nqamng 10600 Tri: (6} O2-06800 1213 (i C68) 02-3680860

ghokyal, Bangkok 10600 Thalland Tel. - (6) 02-830K1 393 Fux : {64) 2-B80860

Certlficate Report

Customer Name . Mine Englneering Consultant

Customer Address : 124/37 Moo 1, Soi 2 , Rangslt—-Pathum road Pathum Thanl 12000

Instrument Calibrated

Amblent Enviroment

Description : Sound Level Meter Temperature : (24+3)°c
Manufacturer : Aco Relative Humldity 1 (55+15)%
Model 1 6226 Amblent Pressure : (100845)hPa
Serlal No. : 72842
Standards Used
®  Sound Level Callbrator Delta ohm HD 2020
® Digital Multl meter Fluke 289/FVF S/N 67845
® Computer and Software Dell Vostro 5460 S/N 9CWD1Y1
Measurement Result
|! - Me:hod . Standard Reading Error After Adjustment
| Reference (dB) (aB) (dB) + (dB)
Sound level 94.0 94.0 1] 94.0
Callbrator HD— I S |
: 114.0 J 114.0 0 114.0
2020 | -
- y - "
CALIBRATION BY ; 4 BGTE q / /a_/a[a/&
APPROVED BY :  @rodoecn i i) ©2 10 J201%
5]

Tel: (66) 0-28680812 Fax:(66) 0-2868-1889

. —
asmstesanisiunataaGs © dud finur 086-303-3140

63/14-15,67/35-36 Petkasem 7,7/1 Rd., Thapra, Bangkokyal, Bangkok 10600 Thalland

Calibration Certificate

Part Number:

Description:

Serial Number:
Calibration Date:
Calibration Equipment:

721A2601
Micromate DIN Base Unit

UM14540
DEC 13 2018
71417402

Instantel certifies that the above product was calibrared in aceordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed fo assure thar the product listed above meets or exceeds [nsiantel
specifications,

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable 1o the National Institute of Standards and Technology; or
National Rescarch Council of Canada. Evidence of traceability is on fife at Instantel
and is available upon request,

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

Please note thar the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper arientation and sufficiently level to
aperate properly.  This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel' recommends thar products be returned to Instantel or an
authorized service and calibration Jacility for annual calibration,

-

; } | cb\:;‘? (j_

Xiaoming Yang

Calibrated By:

Z Instantel

71405201 Rev 11



Microphone Stand Assembly (parnt No. 72046001)

Calibration Certificate Explanation -
The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
{ ¥ as follows: g
Part Number:  721A0201 Number of Sectlons Asasembled Helght % 8
Description: MicroMate Linear Mic (2-250Hz) | < » 3 Sections 33.25" (84.46 cm), 8 = N
« 2 Sections 2225 (56.52 cm) = § $
* | Section 13.25(22.02cm) (Requires optional Ground Spike, Part No. 1100241) ﬁ g 3
o
Serial Number: UL3697 pad If height is required beyond the three bined sections, additional sections may be ordered or used from E ';- )3
200 another existing microphone stand assembly. ' 2 ‘?
Calibration Date:  DEC 13 201 % E
Calibration Equipment: 71437402 % Package Contents @ g §
Microphone Stand Assembly PartNo. 720A6001 E E
5] - | | g
) Tools and Materials Required 3 g < %
Instantel certifies that the above product was calibrated in accordance with the > * Microphone Stand Assembly, Part No. 720A600t. 5 RS i
applicable Instantel procedures. These procedures are part of a quality sysiem that is * Optional phone Stand A ly E Section, Part No. 400-720020-000, 8 g &
igne isted ab eets or exceeds Instantel for extcnded length installations. § :
designed to assure that the product listed above m iz » Optional Geophone Spike, 3" (75 mm), Part No. 1100241, for short length installations. A
specifications. =<  Rubber mallet, as required. g g 3,
o g
. P ] b
Instantel further certifies that the measurement instruments used during the calibration Il[nstalllatlor! el S . ) - 0
of this product are traceable to the National Institute of Standards and Technology; or 34 i L cight e ;::nm:ep} [:: I::; jtem:::::-
National Research Council of Canada. Evidence of traceability is on file at Instantel Y tighten the sections as this may damage the thresds. ¢
and is available upon request. % 2. Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert 1
s the microphone oriented towards the event to be recorded. 3
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground

The environment in which this product was calibrated is maintained within the is toa solid, use o rubber mallet nnd strike the top of the stand, being cireful not to damage in the

operating specifications of the instrument. | ; microphanc clip. DO NO'l use a metal hammer as it will damange the stand. :
4 Install the microphone into the clip -

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returned fo Instantel or an
authorized service and calibration facility for annual calibration.

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

Calibrated By: %

C!‘ﬂaﬁhlguyen

980-720008-000 Rev 01 - Product Spaciications are Subject to Change

Z Instantel

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

© 2014 Xmark Corporation Instantel and the Instantel logo are teademarks of Stanlcy Black & Decker or its affiliates




=
Instantel

Merci d'avoir choisi Instantel!

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

Gréce a votre achat, vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'instantel, nous vous remercions d'avoir fait choisi nos produits pour ia réalisation de vos projets.

Les produits Instantel incluent les éléments les plus aboutis du domaine tels que :

1

~—

2)
3)
4)
5)
6)

7)

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

des conceptions durables et résistantes

des produits faciles a utiliser grace a une interface Intultive

des options étendues de conformité réglementaire

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

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

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

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

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas & nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@ instantel.com ou sales@instantel.com.

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

@ 2016 Xmark Corporation Instantel et son loga sont des marques déposées de Stanley Black & Decker, Inc. au de scs filiales 720U0201 Réy 04

Z Instantel

StanieyBlock@Decker

Calibration Certificate

Part Number: 721A2601
Description: Micromate DIN Base Unit

Serial Number: UM14539
Calibration Date: ~ DEC 13 2018
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration

of r}.1is product are traceable o the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

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

Please note that the sensor check Junction is intended to check that the sensors are
connected to the unil, ‘instalied in the proper orientation and sufficiently level to
operate properly.  This function should not be confused with a formal c;?b'bran‘an.
which requires the sensors be checked against a refevence that is traceable to a known
standard. — Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for anmial catibration,

.

1Al zZ—77

Xiaoming Yang

Calibrated By:

firp=itatiom Instantel and the Instanicl logo are trademarks of Stanley Black & Decker or its affilintes 71405201 Rev 11




© 2014 Mmark Carporation Instantel and Ihe Instante) loga are trademarks of Stanley Black & Decker or its affiliates

Calibration Certificate

Part Number:

Description:

721A0201
MicroMate Linear Mic (2-250Hz)

UL3696

DEC 13 201
714J7402

Serial Number:
Calibration Date:

Calibration Equipment:

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is
designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

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

Please note that the sensor check function is intended to check that the sensors are
connected to the unil, installed in the proper orientation and sufficiently level to
operate properly.  This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard,  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration.

/A

inh Nguyen

Calibrated By:

N
.‘%‘.“

P’.—'ﬁr

F1405200 Rev |
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Microphone Stand Assembly part No. 72046001

Explanation —
The Microphone Stand A by provid d flexibility for various heights dependent on assembly,
as follows:
Number of Sections Asssembled Helght *
* 3 Sections 33.25" (84.46 cm), §
* 2 Sections 22.25” (56.52 cm) -
¢ 1 Section 13.25" (22.02em) (Requires optional Ground Spike, Part No. 1100241) g
If height is required beyond the three combined additional may be ordered or used from E
another existing m crophone stand assembly. '
i
Package Contents )
Microphone Stand Assembly Part No. 720A6001
Tools and Materlals Required
* Microphone Sta1d Assembly, Part No. 720A6001. 5
« Optional Mi Stand A bly E. Section, Part No. 400-720020-000, 3
for extended length inatallations. g
* Optional Geophane Spike, 3" (75 mm), Part No. 1100241, for short length installations.
* Rubber mallet, es required. :
Installation 2
1. D ine the required height and le the Microphone Stand by firmly hand-
ightening the secti her. Do not use tools, such as a pliers or vice grips, to
tighten the scctions as this may damage the threads.
2. Locate th= Microphone Stand Assembly and ensurc that the clip will allow you to insert
the micraphone oriented towards the event to be recorded.
3 Firmly pish the Microphone Stand Assembly into the ground using your hand, or if the ground
i1 100 solid, use 8 nubber mallet and strike the top of the stund, being careful not to damage in the
microphone clip. DONOT use & metal himmer as it will damange the stand,
4. Install the microphone into the clip.

ke |

2 Assembled Sections

3 Assembled Sections: Microphone Stand Assembly - Part No. 72046001

=

Middle Extension Section - Part No. 400-720020-000

Usz your hand or a rubber mallet to install the Microphone Stand; clip on the microphone.

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

Z Instantel

The World’s Most Trusted Vibration Monitors

900-T20008-000 Rav 01 - Product Specfications sre Subject to Change:
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Instantel

Merci d'avoir choisi Instantel!

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

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

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

2) des conceptions durables et résistantes

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

4) des options étendues de conformité réglementaire

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

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

premiére année

Si un moniteur ou un capteur est ramené a ’'usine pour étalonnage jusqu'a un an aprés la date

d'achat, la garantie sera automatiquement prolongée d'un an supplémentaire.

7

~—

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

Nous nous engageons pour que vatre satisfaction en tant que client soit la meilleure possible. £n cas de questions ou de
commentaires, n*hésitez pas a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel.com ou sales@instantel.com.

Nous vous remerclons de nouveau et avans hate de collaborer avec vous !

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

Z Instantel StanieyBlackaDecker
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ScCalibration

4 SPC CALIBRATION CENTER CO. LTD.

'I.ﬂ SolWachirathamsathnt 67 Sukivamvit 10171 Bangchak Piakbanung Bangkok 10260
Tel:+6010) 2185-6333 Fax: 166 (0 2185-4424
website , hetpz/vww spegroup o th

.  Certificate of Calibration .
SR

Equipment: SPECTROPHOTOMETER Certificate No - CHG180438 5'

Model 230 Issued Date 27 October 2018
NSCTISI IS 17025
Sarial No. (or ID ) 2041301043 Job No KCAL 1813763 Salileafion 0OF
Manutacturer: KWF Page 1ol 2
Condition: in Condition
Cuslomer: MINE ENGINEERING CONSULTANT CO.,LTD

2115 JSP City Rangsitklong 1, Rangsit- Nakhon Nayok Rd,
Soi. Rangsit- Nakhon Nayok 34/1, Prachathioat, Thanyaburi, Pathurn Thani 12130

Environment Condition:  Teinperatur: 241 C - 01

Humidity 57.2  %RH
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Calitration Place: MINE ENGINEERING CONSULTANT CO. LTD (Laboralory)

2/116 JSP City Rangsitklong 1, Rangsit- Nakhon Nayok Rdl,

Soi. Rangsit- Nakhon Nayok 34/1, Prachathipal, Thanyaburi, Patbum Thaei 12130
Calibration By: tr. Dumrong Boonsopon
Calibration Dale: 2 October 2018
The Method used; In house method, SPCC-WI-24. base on ASTM E 275-01 and ASTM € 287-04
Traceability: This certificate is traceable to the CRM maintained by Nalional Institute of Standards and
Technology (NIST) through Starna Scientific Limited

The standard for Wavelength Cerviicate No 62719 and 62718

The standard for Photomatic Certficata No 62714
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Persan in cling: Chemdbo Division Manager
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SE Calibration
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The End of Certificate

—

o Cerlificate No, : C06180138 Page 2 ot 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 0.1 nm and UUC at 4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
360 90 3606 030 030
41849 4179 059 030
53C 42 53G.1 032 030
51044 5129 054 030
52% 89 5282 069 030
Photomelric Accuracy (Absorbance)
Wavelength Slandard absorbance Unit Under Calibralion Correclion Uncerfainty
0.0000 0.000 40000 00045
05508 0550 00008 00045
440 nm
0.7206 0719 0.0016 00045
1.0317 1.031 0.0007 0.0054
0.0000 0.000 0.0000 00045
05032 0 504 -0.0008 00045
465 nm
06723 0672 00003 00045
0.9615 0962 -0.0005 00045
0.0000 0000 0.0000 00045
0.5192 0518 00012 00045
£46 1 nm
06936 0692 00016 00045
0.9927 0992 0.0007 00045
0.0000 0.000 00000 000415
05549 0.553 00019 00045
590 min
07209 0718 00029 00045
1.0321 1.030 00021 00053
0.0000 0000 0.0000 00045
. 05393 0.638 00013 00015
e 01,6886 0.686 00026 00045
09847 0982 60017 00045
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( Mr. Dumrong Boonsopon )

Service Engineer




ICP 340492619

PerkinElme:~” IPV TEST CERTIFICATE MODEL

AVIO200
Customer : ut#v Lundusidedonaudauauy $18a Date Tested: September 6, 2018
Recommendation Recertification
Address : Tnsanrstardbd Soltanaaod Period 6 Months
nanfadi-umturnnaa suauszangiing Recertification Due: March 6, 2019
et n i QamSminusail Date Last Certified:
User Name: aatfindivgef Visit Number: Installation
Phone: 872073020 PerkinElmer Phone: 02-719-6420 ext301-2
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
AVIO200 079518071903
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 DEC 30.2018
Instrument Cal. STD4 N930-0221 DEC 30, 2018
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

Page 1 of 3

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

ICP 340492619

' 3 IPV TEST CERTIFICATE MODEL
PerkinElmer
AVI0200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018

PARAMETER SPECIFICATION FINAL VALUE

Spectral Resolution : UV As 193.686 nm <0.008 000807 ~~ nm
Ni 231.604 nm <0.011 0.00917 nm
NI 341.476 nm <0.015 0.01298 nm

Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01771 nm

Preclsion
Zn 213.856 nm % RSD <10 0.58 %
Mg 280.260 nm % RSD <10 0.48 %
Mg 285.207 nm % RSD <1.0 0.8 %
Ba 455.390 nm % RSD <1.0 0.56 %

Detection Limits : Axial TI 190.801 nm 3(sd) <10.00 454 ppb
As 193.696 nm 3(sd) <1000 4.14 ppb
Se 196.026 nm 3(sd) <5.00 4.81 ppb
Pb 220.353 nm 3(sd) <3.00 234 ppb

Detection Limits : Radial As 193.696 nm 3(sd) <60 8.4 ppb
Zn 213.856 nm 3(sd) <2.00 0.15 ppb
Mn 257.610 nm 3(sd) < 1.00 0.02 ppb
La 379.478 nm 3(sd) <3.00 0.79 ppb
Ba 455.390 nm 3(sd) <0.30 0.05 ppb
Ba 493.392 nm 3(sd) <060  0.04 ppb

BEC : Axial (IB X 1000)/(IS-IB) Mn 257.610 nm < 30 ppb 27.91 ppb

BEC : Radial (1B X 1000)/(1S-1B) Mn 257.610 nm < 30 ppb 22,11 ppb
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PerkinEler Ltd 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 8 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand




ICP 340492619
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PerkinElmer’ IPV TEST CERTIFICATE MODEL

AVI0200

SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018

Remarks :

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

meets
I:I does not meet

the PerkinEimer Specifications listed on this certificate.

This certificate does not madify PerkinElmer's standard terms and condition ol sale,
including warranty terms.

Service Department PerkinElmer Ltd.

{ Mr. Namn%&nﬁk:l )

Assistant Service Leader

Authorized Rep
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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: Nosg1579

Description: Optima Family Multi-Element Standard
Matrix: 2% HNOs
Lot Number: 3-177MKBX4 Certification DahJUN == 2017

ExplutlonDateBEC 3 0 2018

* Instrumental Analysis using OPTIMA 7300 DV iCP Spectrometer:

Analyte  Labeled Measured SRM Analyts Labeled Measured SRM
As 50.0pg/mL  50.3 pg/ml 3103a* Nt 10.0 pg/mL 10.1 pg/mL 3136
K 50.0 ug/mL  50.3 yg/mL 3141a° Sr 10.0 pg/mL ©.99 pg/mL 3153a°
La 100pp/ml 101 pg/mL 31272 Zn 10.0 pg/mL 10.1 pgimL 31682*
u 10.0 pg/mL. 9.98 pg/mL 3120a* Ba 1.00 pg/mL 1.01 pg/mL 3104a*
Mn 10.0 ug/mk. 10.0 pg/mL 3132¢ Mg 1.00 pg/mL 1.01 pgimlL. 3131a"

¢ -Indicates NIST SRM T - Indicalas CRM (whan NIST SRM Is not available)

Referance Multi: Lot# 3-68MKB, 12-71YP

Refer tc side 2 for details of certification.

Balances are calibeated with weight sets traceabla (o NIST.

We guamnies that our Porki Pure Alomic S S are stable and accurate to £0.5% of certified
urill the date, provided the are kept tightly cappzd e stored undar normal floratory
;.nn-dﬂ.luns Thia value is (he sum of |l with the . pipeting, and diluling to final

erors
velume, For thise solutions we use Righ purlly aclds, ASTM Type Dwaler (18 megahm double delonized), ans feached,
lriple-rinsed bottles. AN glasswarne umed (s class A

' ) Certifying Officer: j : lod'ﬁb/(ﬂ

PerkinElmer, Inc. W

US.A Tok: 1-203-825-4600 .r
1 _US.A. Toll Froc: 1-800- 1sz4nu

PerkinElmer’

e e G e R e e S B ST

plete listing of our global offices,

/lasoffices for a




Details of Certification

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

Guide To The Expression Of Uncertainty In Measurement 1997

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

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

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

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

ISO Guide 31: Contents of certificates of reference materials

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

Instructions for Use:

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

Method of Preparation:

Clean laboratory practices and techniques have been used throughout the preparation. All materials, equipment,
analylical 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

U=ku_ where k=2 is the coverage factor at the 5% confidence level

u is obtained by combining the individual element standard uncertainty components u and u = \/Zuz

PerkinElmer Pure

Atomic Spectroscopy Standard

Certificate of Analysis

PerkinElmer Number: N9300221

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

Certification Date: J|JN = = 2017
Expiration DamDEE 3 U 2018

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyto Labeled Measured
As 100 pg/mL 98.9 ug/mt. 3103a* Pk 50.0 pg/mL. 49.7 pg/imL
Tl 100 pg/imL 987 pg/mL 3158* Se 50.0 pgimL 49,6 pugimL
Cd 500 pgimL 494 pg/ml 3108"
* - indlcales NIST SRM T - Indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 1-121MKB,1-07MKB

Refer to side 2 for details of certification.

Balances are callbraled with weight sets traceable to NIST.
We qunrnr]lee that our ParkinElmer Pure Atoimic Spaciroscopy Standards are siable and accurate 1o £0.5% of cerlifled

untl the ian date, provided ihe are i:nm fightly I:Epp'ﬂﬂ and slot.ed under normal laboratory
conditions. This value is the sum of erory i pépetiing, nn:unhmmg lo final

wilh the
wolume, For thesa solulions we use high purity acids, ASTM Typs rmm (18 megohm double deioniza
friple-insed batiles. All glassware used Is class A, ionized), and leached,

' ) Certifying Officar: '\'/ . p&‘ﬁh’(/)

PerkinElmer’

PerkinElmer, Inc,

.s.4. Tel: 1-203-925-4600 ‘ [
U.5.A. Toll Fres: 1-800-762-4000 _|f

Visit www.peckinelmer.com/lasoffices for a complete ]uung of our global offices.




Details of Certification

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

Guide To The Expression Of Uncertainty In Measurement 1997

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

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

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

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

ISO Guide 31: Contents of certificates of reference materials

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

Instructions for Use:

Primary usage of this CRM is in neat form or by serial dilution with a matrix of purity at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compalible with all present certified analytes
and contain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
usc and never pipelted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior 10 use. Dilutions should be performed only with Class A volumetric glassware.

Method of Preparation:

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

Us=ku,_ where k=2 is the coverage factor at the 95% confidence level

u, is obtained by combining the individual element standard uncertainty components u, and uc=w/):ul2

CAL =W |

e
. "(,,/":_Q\\\‘,.\“
Calibratech Co.,Ltd. L et B I
7'106-7 Moo 2, 3 Rd, Bangpood. Pakkred. i11)20 CALIBRATION 0030
Tel (02) 964-6211 Fax (02) 964-5155, e-mail : calit I@yahoo.com, calib cal@hotmail.com
Certif alibration
Certificate 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 Mcter with clectrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0,01 pH
Serial No. : 983068 ID No. : N/A
Electrode
Model! : N/A Serial No. : 2758241
Environment : On site calibration was carricd out at the Laboratory,

Mine Engincering Consultant Co.,Ltd.
Ambient Temperature :  (24.5 0 25.0)" C
Relative Humidity g (50t055) %

Date of Calibration : 05 September 2018

Date of Issue : 08 September 2018

Calibrated by : Bunjerd Masri

Calibrati . .
ration Method : 1, b0 ce methad CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)

Reference Standard Instruments :  This certificalion is traceable to the [niernational System of Units

1. Multiproduct Calibrator

1D No. Cert, No. Due Date Traceability
407005 EIGI71068 02 Scp 2019 National Institute of Mctrology Thailand (NIMT)
2. Standard BufYer Solution

o c Exp.D I .
4.005 1149 13 Sep 2018
2000 1250 13 Sep 2018 Physikalisch-Technische Bundesanstali (FTR), Germany and

10,012 1256 13 Sep 2018 National tnstitute of Standerds ang Technology (NIST), US.A, SRM.

Approved by ; ',"p'ﬁ /
( Bunjerd ami )
Slfphar
The Uncertainties are for a confidence probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co. Ltd.

AL-FOD31-03
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Calibratech Co.,Ltd.

khaprach: 3Rd, d, Pakkred, buri 11120

Tel (02) 964-621 1 Fiix.{02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech_cal@hotmail.com

Corsioas

Certificate No. : 61-420149-1

Result of Callbration :
UUC Conditlon As-Recelved : Good

20 Talibration

Page : 20f2

Function : Electrical measurement
pH meter
Performing standard curve by Multiproduct Calibrator at pli (4.7,10}
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
al nominal pH (mV) (pH) ( pH)|( mV) (mv) (xmvV)
177.4800 4 4.00 | 1775 00 0.11
47,10 0.0000 7 700 | 00 0.0 0.090
-177.4800 10 10.00 [ -177.6 0.1 0.11
Functlon : pH meter with electrode
Performing a three - buler standard curve using bufTer nominal pH (4.7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.005 4.01 0.00 0.020
4,7,10 7.000 7.00 000 0.030
10.012 10.01 0.00 0.060
Bemark

UUC : Unit Under Calibration

This reported unccrtainty of measurment was based on a standard uncertainty multiplied by a coverage factor k = 2,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.

NSC-TISI-TIS17025

7:106-7 Moo 2. 3 Rd,, Bangpood, Pakkred, i11120 CALIBRATION 0030
Tel (02) 964-621 1 Fax(02) 964-5155, c-mail : I@yahoo.com, cali cal(@hotmail.com

Valibration
Certificate No. : 61-400515-4 Page : 10f2
Submitted by : Mine Engineering Consultant Co.,Ltd.

2/115 Soi Rangsit - Nakhon Nayok 34/1 T. Prachathipat
A. Thanyaburi, Pathum Thani 12110

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 22
Range N/A °C Resolution : 0.1 °C
Serial No. : L512.1477 IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co.,Ltd.
Ambient Temperature :  (28.0t0 30.0) °C
Relative Hurnidity : (5510 60) %
Line Voltage : (223.010224.0) V
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Permpon Chanpu

Calibration Method :  This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

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

Standard Digital Ther with RTD probe
1D No, Cer. No, Duc Date Traceability
400029 & 400031 61-400114-1 30 Sep 2018 National institute of Metrology Thailand (NIMT)

Approved by : ¢ - e T
i Bunjeed i)

/
) fisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,L1d.

CAL-FT03 1-03




CAL

Calibratech Co.,Ltd.
7106-7 Moo 2, h 3Rd, 4, Pakkred, i 11120
Tel (02) 964-621 | Fax.(02) 964-5155, e-mail ; calik . calizyaby dib

Certificate No. :61-400515-4

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

Certificate of Calibration

. cali@hotemal com

Page : 2 of 2

Function : Temp
4#
, 2 ) \Soin
sep
‘ Front
| Test Setting Indicati M d Temp 0@ y Measured Measured
. ncertaint
Point | Temperawre | Temperature Sensor No. Y Uniformity Stability
C) (°C) (rc) I 2 3 4 5 (£°C) (°C) (*c)
850 85.0 85.0 8512| 85.15] 85.15| 85.11 85.03 0.18 0.15 0.05

Remark The uncertainty is not combine uniformity of the water bath

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

| providing a level of confidence of approximately 95%
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NSC-TISTIS 17025
CABRATION 0224 CALIBRATION CERTIFICATE
Cerlificate No. : 18ST0686
Job No. : 00041392
Issue Date 13 September 2018
Location of Calibration TN-Science Co., Ltd.
Customer Name - Mine Engineering Consultant Co., Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1
T. Prachathipat A. Thanyaburi, Pathum Thani 12130
Equipment Name Temperature Chamber
Manufacturer MEMMERT
Model . UF110
Serial No. . B418.1125
1D No. =
Resolution 01 °C
Received Date 1 29 August 2018
Calibration Date : 29 August 2018
Amblent Temperature 1 (256+10)°C
Relative Humidity . (50x£30) %
Calibrated by Mr.Anupap Saiana Approved by : A—(

Calibration Engineer

-

Mr.Pramote Ramrong

Laboratory Manager

The Uncertalnties are for @ Confidence Probabliity of Approximately 85%.
This certificate may not be reproduced other than in full except with the prior written approval of the head of Callbration

Laboratory Department.
DKSH (Thalland) Limited
Technalogy

141/12 Moo 1, Tambon Payom, TICON Loglstics Park (TPARK WANGNO!1) Phaholyothln Road km, $5 5, Wangiol District.
Phra-nakom Sri Ayulihaya 13170 Phone 0-2301-7208, Fux : 0-3579-8832, E-mall: pramote r@dksh com

Think Asla. Think DKSH.

PAGE 1/3




'T‘ec.hm logy é& DKSH
CALIBRATION REPORT

Certificate No, - 185706886
Job No.: 00041392

Condition of this result of calibration :
1. Callbration Procedure
- This instrument was calibrated by Insert 9 standard RTD PT100 into chamber and Calibration according

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

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

2. Reference Standards Instrument :

Technology e& DKSH
CALIBRATION REPORT

Certificate No. . 18ST0686
Job No. = 00041392

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

Digital Thermometer with MY49014789/ No. 2

18T0005 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 [ Minute At 85 °C

Air value or air slider levet : Off ; FanlLevel : 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 VAC  Maximum Value 229 VAC

4.2 Sensors Installation Diagram

L) Lol
When ; = F
11 -
A = Distance between sensor and wall of chamber . r | .
is 5cm 0.48 m 3 = ) - =

Lam | bz

<1 o, 11 /"c‘? 040 m
Sensor installation location in Chamber @ Working Spacel 1 RN =

0.56 m /4(/ -

PAGE 2/3

Think Asia. Think DKSH.

Table1 : Reporting of Temperature

Calibration Average Measured Temperature (*C) @ Sensor No. Uncertainty
polnt (Sensor No.9 is REF)
co o | w2 | # | #a | w5 | #6 | #7 | w8 | # £ (°C)
85 85.39 | 84.90 | 8561 | 8508 | 8517 | 85.15 | 8554 | 84 92 | 85.27 031
104 104.45]103.99| 104 61 103.94| 104.12| 104,00 | 104.62|103.72 104.14 034
180 180.10|179.71]181.11|179.68| 180 44 | 179.74| 181.02 | 179.71 180.10 0.88
Table 2 : Reporting of Characterization Result
indicator Indlcator Reading (°C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN 1 (°C) (C) c
85.0 85.0 85.0 0.08 0.43 0.86
1040 104.0 104.0 013 0.59 114
180.0 180.0 180.0 0.07 1.05 1.50
Note
The reference sensor is preferably located of the geometric center
The measured temperature data readout by software “Benchlink Datalogger 3" 2 ,f'/

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

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

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

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

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

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

Indicating Temperaturg - the average reading of indicating device that forms the integral part of the enclosure.

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

—-END-
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Calibratech Co.Ltd. =~~~ " seiiiio " e naes Calibratech Co.Ltd.
‘ ) § i ) 0030 7/106+7 Moo 2, Sukhap 3Rd, d, Pakired, Nonthaburi 11120
Tel(02) 9646211 Fax.{02) 964-5155, e-mail : calibratech. cal@yaboo.com, calibratech .cal@hotmail. com Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : cali cal@yshoo com, - i com
Certificate of Calibrati o NS T
¢ Cal:bration Certificate of Calibration
Certificate No. : 61-200289-1 Page : 10f2 Certificate No. : 61-200289-1
Submitted by : Mine Engineering Consultant Co., Ltd. Result of Calibration : Without Adjustment
2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110 UUC Condition As-Recelved :  Good
Equipment : Electronic Balance Dep of indi from nominal velue
Manufacturer :  Sartorius Model : AZ214 Nominal Value Correction Uncertainty
Serial No. : 28092281 (® (8) (g
Capacity : 210 g Resolution : 0.0001 ¢ 0.00) 0.0000 0.00011
. S . . L. 0.01 0.0000 0.00011
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
) . 0.1 0.0000 0.00011
Ambient Temperature : (2491027.1) °C
o 1 -0.0001 0.00011
Relative Humidity : 614t067.1) %
5 0.0000 0.00012
Air Pressure 1004.0 mbar
10 0.0001 000012
Date of Callbration : 05 September 2018 50 0.0000 0.00014
Date of Issue : 08 September 2018 100 -0.0001 0.00020
Calibrated by : Akaradath Thippichai 150 0.0000 0.00038
Calibration Methed : in-house method CAL-M2001 based on UKAS Publication ref: LAB 14 200 0.0000 0.00038
Edition 5, July 2015
This reported inty of was based on a standard lied by 2 coverage factor k =
Reference Standard Instruments : This certification is traccable to the International System of Units providing a level of confidence of approximately 95%
Standard Weights Eccentric error Load test : 50 g
E : A B C D E
E261-E2624 C02172430 16 Nov 2018 National Institute of Metrol gy (Thailand), (NIMT)
0.0005 0.0002 0.0001 -0.0001 0.0000 B
Repentability Load test : 200 g
Stdev. : 0.00005 g
-o0o-
Approved by
———————
( Surachai Promthong )
Technical Manager
The U inties are for a confid probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.Lud.
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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, Partitlon-Gravimetric Method
Electrometric Method

Digestion, Inductivety Coupled Plasma Method
lodometric Method

Laboratory and Field Methods

Dried at 180 °C

Uried at 103-105 °C

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

Aiudl MueRY
1 Arsenic
2 Barium
3 Blochemical Oxygen Demand
4 Cadmium
5 Chemical Oxygen Demand
6 Copper
7 Free Chtorine
8 Hexavalent Chromium
9 Lead
10 Manganese
| 11 Mercury
|12 | Nickel
I 13 | Oil & Grease
14 | pH
15 | Selenium
16 | Sulfide
17 | Temperature
18 | Total Dissolved Solids
19 | Total Suspended Solids
20 | Trivalent Chromiumn
| 21 |Zinc
wenanzfrafy
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APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23'd ed. Washington, DC: APHA, 2017.
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