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ABSTRACT

The second Mekong international bridge construction project sited at
Mukdahan Province, will play an important role for the East-West corridor development
project. The bridge construction will be a key for the international transportation network
development among Thailand, Lao People’'s Democratic Republic, Vietham and other East
Asian countries. It also enhances the Mekong sub-regional countries to become an economic
corridor, leading to promote private investments, manufactures, commercials, agriculture,
tourism and services.

It is clear that large scale construction project may cause some unavailable direct and
indirect impacts to the environment nearby both during construction and operation phases.
Direct impacts on physiochemical and biological resources may occur to quality of air,
surface water, noise, and ecology and living resources. The impacts also occur indirectly to
water and solid waste management, healthy and hygienic living and social management due
to over crowd and immigration, especially in Mukdahan Municipal areas. Therefore,
environmental issues need more careful consideration for a sustainable development of
Makdahan climate.

A study of an environmental monitoring program nearby the second Mekong
international bridge site, Mukdahan Province during 2003 (before the international bridge
construction) indicated that environment of Mukdahan Municipal areas and the construction
site was in excellent conditions. Air, noise and surface water quality are in appropriate range
and suitable for normal living. Mukdahan Province is full of natural forests, parks and tourist
recreation sites. It is valuable to conserve the province environment for sustainable living of

the man kind.
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3.1.5 ANBUENNETAUINET
3.1.5.1 anwuzansniaiiu
ANBUENINEIIIINEN18999nd Ay NATMNTLsEna LAt it urTeliunrnautes
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(4) FAuna)nIu
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3.1.5.2 anasaldnugu (Geomorphology)
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3.1.6 anuLhU
dy dl ! 1 [ o/ o 1 a dgl dl o a 4
Wummuslmymmmmmuﬂmmm m@qiummuﬂﬁ‘:mwwuwmmumw@u

(Slope complex : Sc) HlafNdszanns 501,191 13 videmndluiesas 18.61 (NINWRUNTAY,
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I~ o
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, o o A a A = a = o X A
AR LATUNAIUEINAATLATARUINLNINTENAINT Al TARWARN (Satuk : Suk) Hiilad
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El

(1) NUNN 9T R
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(1.2) Thaeled wlaed 2 SR 135,937 14
(1.3) thealed wilasd 3 e 202,400 14
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(1.5) thaariea wlasd 5 Befi 19,788 I3
(1.6) thaatlsd wladi 6 e 19,063 '3
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(1.7) thealed wlasd 7 SR 6766 'l
(1.8) tlmuy dleil 132,506
(1.9) 1auy wtlaa 1 SR 7.500 4
(1.10) Uy wilaa 2 B 40594 '3
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A aA
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NNNIINHATTINNA 998901 AD Wuiwzlgnivels Seaaz 20.77 uaziunign ldnauas 1t
AU Feeay 12.57
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MUKDAHAN
JANUARY 1981 - 2000

Index station 48383

o 3 L] 10 1 21

Wind Speed ( Knots)

Latitude 1632’ N Longitude 104°43' E N
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Elevation of station above MSL 138.00 Meters

Height of wind vane above ground 11.00 Meters
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=l Calms included at center.

Rings drawn at 5% intervals.
Wind flow is FROM the directions shown.
186 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 3 [ 10 16 21

TOTAL OBS =4774 MISSING OBS = 186

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR Q 3 6 10 16 21

N 046 027 002 000 000 000 S 010 015 000 000 000 000
NNE 268 2.18 0.80 008 0.00 000 SSW 010 010 000 000 000 0.00
NE 526 545 272 082 002 000 SW 006 008 002 000 000 000
ENE 597 622 482 153 000 000 WSW  0.04 002 000 000 000 0.00
E 494 392 264 052 002 000 W 008 004 002 000 000 0.00
ESE 065 019 002 000 000 000 WNW 002 000 000 000 000 0.00
SE 025 010 000 000 000 0.00 NW 010 000 000 000 000 000
SSE 023 0.04 000 002 000 0.00 NNW 008 004 0.00 000 000 0.00

CALM OBS =2199 PERCENT CALM =46.06




MUKDAHAN
FEBRUARY 1981 - 2000

Index station 48383

Latitude 16" 32 N Longitude 104°43' E

[} 3 8 10 18 21

Wind Speed ( Knots)

Elevation of station above MSL 138.00 Meters

Height of wind vane above ground 11.00 Meters

2

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown.
172 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 3 6 10 16 2
N 046 037 009 000 000 000
NNE 200 1.8 057 000 002 000
NE 439 350 195 028 000 000
ENE 504 471 377 110 009 0.00
E 561 425 262 051 007 000
ESE 198 067 014 002 000 000
SE 062 028 007 000 000 000
SSE 053 028  0.02 000 000 000
TOTAL OBS = 4348 MISSING OBS = 172

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 1] 3 6 10 16 21
S 078 055 005 005 000 0.00
SSW 055 057 016 000 000 0.00
SW 08 071 034 000 000 000
WSW 090 069 034 002 002 000
W 037 037 014 000 000 000
WNW 005 005 002 000 000 0.00
NW 009 009 002 000 000 000
NNW 002 005 005 000 000 0.00
CALM OBS = 1922 PERCENT CALM =44.20




MUKDAHAN
MARCH 1981 - 2000

Index station 48383 Elevation of station above MSL {38.00 Meters

. o ! . o
Latitude 16° 32" N Longitude 104°43' § N Height of wind vane above ground 11.00 Meters
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Calms included at center.
Rings drawn at 5% intervals,
Wind flow is FROM the directions shown.

Wind Speed ( Knots) 186 observations were missing.
PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIR [ 3 6 10 16 2L DIR Q 3 i 10 16 21
N 040 02t 008 000 000 000 S 138 08 025 000 000 000
NNE 151 172 042 008 004 0.00 SSW 134 126 054 004 0.00 000
NE 214 285 130 048 000 0.00 SW 1.89 216 142 010 000 0.00
ENE 3.02 327 203 063 002 000 WSW 138 193 082 008 000 002
E 536 417 195 048 002 0.00 W 075 084 015 004 0.00 002
ESE 117 101 015 002 000 0.00 WNW 015 017 002 000 000 000
SE 0354 063 002 000 000 000 NW 015 008 002 000 000 0.00
SSE 092 038 006 002 000 0.00 NNW 013 027 008 000 000 000
TOTAL OBS = 4774 MISSING OBS = 186 CALM OBS =2127 PERCENT CALM =44.55




MUKDAHAN
APRIL 1981 - 2000

Index station 48383

Latitude 16" 32" N Longitude 104°43" B

Wind Speed ( Knots)

Elevation of station above MSL 138.00 Meters

Height of wind vane above ground 11.00 Meters

955 K,

Calms included at center.

Rings drawn at 2% intervals.

Wind flow is FROM the directions shown.
120 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 3 6 10 16 21
N 085 056 021 006 002 000
NNE 143 107 043 009 000 0.00
NE 229 150 083 011 000 0.00
ENE 263 224 124 026 002 0.00
E 481 329 111 028 0.04 0.02
ESE 194 1.00 026 004 000 0.04
SE 115 088 013 000 0.00 0.00
SSE 098 043 009 000 002 0.00
TOTAL OBS =4680 MISSING OBS = 120

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 3 [ 10 16 2L
S 201 124 026 006 000 000
SSw 175 130 032 004 000 000
SW 203 137 098 0.06 0.00 0.00
WSW 171 158 094 019 000 0.00
W 132 090 058 004 000 000
WNW 032 015 006 002 000 000
NW 036 024 006 004 002 000
NNW 043 017 011 004 000 000
CALM OBS =2196 PERCENT CALM =46.92




MUKDAHAN
MAY 1981 - 2000

Index station 48383 Elevation of station above MSL 138.00 Meters

Latitude 16 32" N Longitude 104°43" B N Height of wind vane above ground 11.00 Meters

E
Calms included at center.
Rings drawn at 2% intervals.
Wind flow is FROM the directions shown.
Wind Speed ( Knots) 124 observations were missing.
PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIR Q 3 [ 10 16 21 DIR [1] 3 [ 10 16 21
N 0.72 0.23 0.19 0.02 0.00 0.00 S 2.77 1.16 0.27 0.00 0.00 0.00
NNE 0.91 0.54 0.23 0.02 0.00 0.00 SSW 1.84 1.18 031 0.04 0.00 0.00
NE 1.36 0.70 0.21 0.00 0.00 0.00 SW 246 225 041 0.08 0.02 0.00
ENE 1.26 0.89 0.33 0.06 0.00 0.00 WSW 240 221 0.60 0.10 0.00 0.00
E 3.72 1.88 0.56 0.14 0.00 0.00 w 1.05 0.85 0.31 0.08 0.00 0.04
ESE 1.61 112 0.19 0.00 0.00 0.00 WNW 0.35 0.17 0.06 0.04 0.00 0.00
SE 1.43 0.85 0.21 0.06 0.00 0.00 NW 031 0.27 0.04 0.04 0.00 0.02
SSE 1.16 0.45 0.10 0.00 0.02 0.00 NNW 037 0.27 0.08 0.00 0.00 0.00
TOTAL OBS = 4836 MISSING OBS = 124 CALM OBS =2725 PERCENT CALM =356.35




MUKDAHAN
JUNE 1981 - 2000

Index station 48383 Elevation of station above MSL 138.00 Meters

Latilude 16°32" N Longitude 104°43" E N Height of wind vane above ground 11.00 Meters|
|
I
t
+
i
i

w E
Calms included at center.
Rings drawn at 5% intervals.
Wind flow is FROM the directions shown.
Wind Speed ( Knots) 120 observations were missing.
PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIR Q 3 [ 10 18 21 DIR Q 3 [ 10 16 21
N 0.19 0.17  0.09 0.02 0.00 0.00 S 2.14 1.11 0.13 0.00 0.00 0.00
NNE 041 032 0.3 0.00 0.00 0.00 SSW 3.08 11 0.36 0.00 0.00 0.00
NE 045 015 004 0.00 0.00 0.00 SW 412 3.82 1.50 0.06 0.00  0.00
ENE 0.49 0.15 0.09 0.00 0.00 0.00 WSW 528 425 1.71 0.19 0.02 0.00
o) 1.05 0.64 0.02 0.02 0.00  0.00 w27 1.75 1.13 0.09 0.00 0.00
ESE 0.68 045 0.21 0.00 0.00 0.00 WNW 0.43 0.36 0.11 0.02 0.02 0.00
SE 0.49 041 0.06 0.00 0.00 0.00 NW  0.19 0.21 0.11 0.06 0.00 0.00
SSE 0.75 0.34 0.06 0.00 0.00 0.00 NNW  0.15 0.24 0.02 0.02 0.00 0.00
TOTAL OBS =4680 MISSING OBS = 120 CALM OBS =2574 PERCENT CALM = 55.00




MUKDAHAN
JULY 1981 - 2000

Index station 48383

Latitude 16" 32" N Longitude 104°43' E

N

Wind Speed ( Knots)

Elevation of station above MSL 138.00 Meters

Height of wind vane above ground 11.00 Meters

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown.
124 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 3 a 10 16 21 DIR
N 019 017 004 000 000 000 S
NNE 033 025 006 004 0.00 0.00 SSW
NE 039 019 004 000 000 000 SW
ENE 029 006 0.00 000 000 000 Wsw
E 066 029 000 000 000 000 W
ESE 050 021 006 002 000 0.00 WNW
SE 072 031 000 000 000 0.00 NwW
SSE 045 033 006 000 000 000 NNW
TOTAL OBS =4836 MISSING OBS = 124

PERCENT OCCURRENCE: Wind Speed ( Knots)

LOWER BOUND OF CATEGORY

Q 3 (i 10 16 21
258 155 014 000 000 000
343 213 052 000 000 000
467 358 145 010 000 0.00
556 482 122 0.0 0.00 0.00
2350 230 054 004 0.00 000
045 035 012 000 000 0.00
021 019 000 000 000 000
014 012 000 004 0.00 000

CAIM OBS =2682 PERCENT CALM = 5546




MUKDAHAN

AUGUST 1981 - 2000

Index station 48383

Latitude 16° 32" N Longitude 104°43" E

16

Wind Speed ( Knots)

21

Elevation of station above MSL 138.00 Meters

Height of wind vane above ground 11.00 Meters

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown.
124 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIR 0 3 [ 10 16 21 DIR 0 3 6 10 16 21
N 031 0.17 002 002 000 0.00 S 209 130 014 000 000 0.00
NNE 070 033 004 000 000 000 Ssw 215 118 043 006 000 000
NE 052 029 0.02 000 000 000 SW 447 331 1.41 0.17  0.00 000
ENE 064 027 000 000 0.00 000 WSW 486 333 1.67 025 000 000
E 095 070 002 0.02 000 000 W 263 209 079 0.06 000 0.00
ESE 043 039 006 000 000 0.00 WNW 060 035 004 002 0006 0.00
SE 058 037 006 000 000 000 NW 031 019 008 000 002 000
SSE 060 029 002 000 000 0.00 NNW 021 004 000 002 000 000
TOTAL OBS = 4836 MISSING OBS = 124 CALM OBS =2800 PERCENT CALM =57.90




MUKDAHAN
SEPTEMBER 1981 - 2000

Index station 48383 Elevation of station above MSL 138.00 Meters

Latitude 16732 N Longitude 104°43' E N Height of wind vane above ground 11.00 Melers
i
i
I
I
I
I
I

5.02

B 581- E

Calms included at center.
Rings drawn at 2% intervals.
wind flow is FROM the directions shown.

Wind Speed ( KI’IOtS) 120 observations were missing.
PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY

DIR 0 3 [ 10 16 21 DIR 0 3 b 10 16 21
N 098 047 015 002 000 0.00 S 120 075 004 000 0.00 000
NNE 224 18 034 000 000 000 SSW 124 064 013 000 0.00 000
NE 297 169 056 009 000 0.00 Sw  L77 083 015 000 000 000
ENE 259 18 047 013 000 0.00 WSw 192 081 015 004 000 000
E 357 173 041 006 002 002 W 058 060 013 002 004 000
ESE 11I 056 011 002 000 0.00 WNW 038 032 004 000 000 000
SE 083 036 017 000 000 000 NW 028 017 002 002 000 000
SSE 075 038 004 000 0.00 0.00 NNW 043 028 006 000 000 0.00

L TOTAL OBS = 4680 MISSING OBS = 120 CALM OBS = 2829 PERCENT CALM = 60.45




MUKDAHAN
OCTOBER 1981 - 2000

Index station 48383
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Wind Speed ( Knots)

Elevation of station above MSL 138.00 Metcrs

Height of wind vane above ground 11.00 Meters

13.98

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown.
124 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 3 6 10 16 21
N 1.03 085 023 004 000 0.00
NNE 416 269 120 012 000 0.00
NE 614 447 285 050 002 0.0
ENE 544 447 279 077 000 0.00
E 4.57 3.16 1.72 0.25 0.02 0.00
ESE 079 060 002 0.00 000 000
SE 043 023 006 000 000 0.00
SSE 023 019 002 000 000 0.00
TOTAL OBS = 4836 MISSING OBS = 124

DIR Q 3 [ 10 16 21

S 029 0.04 000 000 000 000
SSwW 010  0.06 000 000 000 0.00
SW 010 008 008 000 000 000
WSW 021 008 0.04 000 000 000
W 019 008 006 002 002 000
WNW 008 008 010 000 000 0.00
NwW 014 0.08 000 000 000 000
NNW 023 017 006 000 002 0.00

CALM OBS =2298 PERCENT CALM =47.52




[ndex station 48383

Latitude 16° 32’ N Longitude 104°43" B

Wind Speed ( Knots)

MUKDAHAN
NOVEMBER 1981 - 2000

Elevation of station above MSL 138.00 Meters

Height of wind vane above ground { 1.00 Meters

Calms included at center.

Rings drawn at 5% intervais.

Wind flow is FROM the directions shown.
120 observations were missing.

N

PERCENT OCCURRENCE: Wind Speed ( Knots)

LOWER BOUND OF CATEGORY
DIR Q 3 a 10 16
N 073 034 0.1 000 0.00
NNE 408 335 162 034 000
NE 868 724 438 139 015
ENE 658 7.07 562 182 019
E 363 323 205 041 000
CSE 028 013 004 000 000
SE 019 0.3 004 000 000
SSE  0.02 004 000 000 000
TOTAL OBS = 4680 MISSING OBS = 120

2L
0.00
0.00
0.02
0.04
0.00
0.00
0.00
0.00

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR [1] 3 6 10 16
S 006 006 000 000 0.00
SSW 004 002 000 000 000
SwW 002 002 000 000 000
WSW  0.06 000 000 000 000
W 009 000 000 000 0.00
WNW 002 000 000 000 000
NW 002 000 000 000 0.00
NNW 002 002 000 000 000
CALM OBS = 1665 PERCENT CALM = 35.58

21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00




MUKDAHAN
DECEMBER 1981 - 2000

Index station 48383

Latitude 16° 32" N Longitude 10443’ E N

Wind Speed ( Knots)

Elevation of station above MSL 138.00 Meters

Height of wind vane above ground [ 1.00 Meters

RS 22.15

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown.
124 observations were missing.

PERCENT OCCURRENCE: Wind Speed (Knots)
LOWER BOUND OF CATEGORY
DIR 1] 3 6 10 16 21
N 056 029 010 000 000 0.00
NNE 476 403 174 029 000 0.00
NE 792 7359 515 145 004 000
ENE 593 676 523 184 014 0.00
E 290 261 139 060 002 000
ESE 031 012 002 000 000 Q.00
SE 010 000 000 000 000 000
SSE 006 000 000 000 000 0.00
TOTAL OBS = 4836 MISSING OBS = 124

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR Q 3 & 10 16 2L
S 002 000 000 000 000 000
SSwW 0.02 000 000 000 000 0.00
Sw 002 0.02 000 000 000 000
WSW  0.00 0.00 000 000 000 000
w000 002 000 000 000 0.00
WNW 000 000 000 000 000 0.00
Nw 004 000 000 000 000 0400
NNW 002 000 000 000 000 0.00
CALM OBS = 1832 PERCENT CALM =37.88
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NANUIN A Substances and parameters in drinking water that may give rise to

complaints from consumers

Level likely to give rise to

consumer complaints

Reasons for consumer compliants

Physical parameters
Colour

Taste and odour
Temperature

Turbidity

Inorganic constituents
Aluminium

Ammonia

Chloride

Copper

Hardness

Hydrogen sulfide
Iron

Manganese

Dissolved oxygen

pH

sodium
sulfate
total dissolved solids

zinc

15 TCU®

5 NTJC

0.2 mgl/l
1.5 mg/l
250 mg/l

1 mgl/l

0.05 mg/l
0.3 mg/l
0.1 mg/l

200 mg/l
250 mg/l
1000 mg/l

3 mgl/l

Appearance
Should be acceptable
Should be acceptable

Appearance; for effective terminal disinfection,

median turbidity <1 NTU, single sample <5 NTU

Depositions, discoloriation

Odour and taste

Taste, corrosion

Staining of laundry and sanitaty ware (health-

based provisional guideline value 2 mg/litre)

High hardness: scale deposition, scum formation

Low hardness: possible corrosion

Odour and taste

Staining of laundry and sanitary ware
Staining of laundry and sanitary ware
(health-base provision guideline value 0.5
mg/litre)

indirect effects

low pH: corrosion

high pH: taste, soapy feel

preferably<8.0 for effective disinfection with
chlorine

taste

taste, corrosion

taste

appearance, taste

17;34’1 : Guideline For Drinking Water Quality (WHO), 1993
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Andersen Instruments, Inc. page 1 *
Orifice Transier Standard Certification Worksheet
Date: 041172003 Rootsmeter S/N; 8736553 Ta: 2200 C
Operator: RA Calibrator S/N: TIMK Pa: 757.7 mm Hg
Calibrator Model #: G254 Placed in service:
Run Vol Int. { Vol Final | 4 Vo, & Time AP aH
(m3) {3} (md) fmin) {mm Hg) | {in H2O)
1 1.00 2.00 1.00 1.427 3.18 2.00
2 3.00 4.00 1.00 1.018 6,26 4 00
3 £.00 8,00 1.00 0.907 7.75 5.00
4 7.00 8.00 1.00 0.865 8.59 5.50
o 9.00 10,00 1.00 0,708 12.92 8.0o
DCata Tabulation
[ wud f
\Vstd Qstd \IM(?T}[TTF Vo Qs AH{Te 7 Fe)
{3} (x~axis) {y-axis) {x-axis) (y-axis)
1.003 D.703 1,415 0.596 0.688 0.8832
0.980 0.881 2.007 0,992 0.974 1.248
0,987 1.099 2.244 ¢.990 1.081 1,386
0.996 1.151 2.3683 0.889 1.143 1,464
0.990 1.397 2.838 0.983 1.387¢ 1.785
Im = 2.0460 m= 1.2815
b= -0.008919 = -G, 005548
r= 0999832 r= (),998832
Calculations

Viid waVol({Pa —sB)/f Patd Tstd £ Ta)
Qsd =Vs1d /f ATime

Va = AVol({Pa — AP}/ Pa)
Qa=Va/aTime

For subsequent flow rate calculations:

_ Pa T sid JAHR (T2l Pa)
Qstd —Ilm[[\/&{(m)[ = ]J —h] Qe m i/ m(([AH (Ta/ Pa))—1).
Standargd Congiions: wheve;
Tstd: 26818 'K aH: calfbralor manometer reading (In H20)
Peid: TED mm Hg AP roatsmeler manomster raading (mm H)

Far aaditional information congul:
1. The Fadaral Ragister, val. 47, No.224, pp. 5480654071, Dac. 5, 1582
2, Guality Assurance Handbook, Vol IF (EPA 6007 4-77-277a), Seclian 2,11
3. Andersen Inzruments, [0C. Instrockion Menua

Motes:

Ta: actual absaluie lernparatura {* K)
Pr: agiual barometric pressure (mm Hyg)
b inlercept

m: siope

1, Capias of this calibrafen are nol kepd on Tlle.
2. EPA recommends calibrators should be recalitrated afler one year of uze.
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Andersen {astruments, Inc. Model: G254 SN:11MX page 2 .
Orifice Transfer Standard Certification

Qstd/Qa and Qstd ve deltak
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* y-axis equations:

Qstd series: .JA:I[ Poa W[T;td)

Patd T a

Qa series. ~(QH (Ts / Pa))



Engineering and Technical Division

ACREDMATCN
Instrumental Calibration Center \l,

1 Siam Cement Rood, Bangsve, Bangkok 10800, Thailand,
Teicphone @ {662) 586-5792, Fax : {662) 586.5791

Oc l Siam Cement Industry Company Limited /'\
LASOARTCRY

Web Site : vanw.seicalibration.com  E-mail : calibrate®cementhal.co.th o
Certificate No. M020368 _ .Fage 1 of 4
CERTIFICATE OF CALIBRATION
Equipment o Electronic Balance
Manufacturer : Diethelm
Model L FRZ00 MKII
Serial No. ! 8302908
Client Code . UAELAB.0032/2537 ;
N O
ID. No. : MA4683A0 L
Client -' United Analyst And Engmeerang Consultant Co ., Ltd.
' 17 Yotha Road, Talad Noi, Sampanthawong Bangkok 10100
Location : ~ United Analyst And Engmeer.mg Consultant Co ., Ltd.
Date of Receipt : 4 June 2002
Date of Issue : 13 June 2002
Calibrated By : éb’%zlf / Sanee Musikawan (Technician)
Approved By : /K:;A / Songkran Yingyongdee (Engin;cr)

The uncertainties are for a eenfidence probability of approximately 95%.

This Certificate 15 issued in accordance with the conditions of accredilation granted by the Thai Laborutory
Accredilation Scheme which has assessed the measurement capability of the labocagry and its traceability to
recognized nauonai standards and to Lhe units of measurement realized au the corresponding natiopal standard
laborotory. Thir ceriifieate may not be reproduced other than in lull except with the prior writien approval of the
tnsirurnemal Catibravon Center, : ;

FM-L14 102716-01-95
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Engineering and Technical Division - UBCRATRY KCCHEITATCH

Instrumental Calibration Center \l,

1 Siam Cemenlt Road, Banpsue, Dangkok 10800, Thoiland.
Telephone : {661) 5B6-5792, Fax : (662} 585-5791

Oc I Siam Cement Industry Company Limited - /'\

CALIBRATION
Web Site : www.calibration.in.th E-mail ; calibrate@eementhai.co.ih [
Certificate No. MQ20368 Page 2 of 4

CALIBRATION REPORT

Eqguipment :  Electronic Balance
Date of Calibration : 10 June 2092
Environment + . Temperature

Relative Humidiry

Condition of this result of test :

1. This halance was ¢alibrated by placed standard weights on t}lwe center of the pan according 1o in-house
work instruction No, WI=M10 The results of 1ast are in section 5.

2. Reference Standard Instrument :
Standard weight ser Mettler Switzerland , the error of this standard weighi set is within the Jimits of accuracy
of OIML elass E2. '

Instrument Mogel  SeriaNo. . Certificmie No.  Dug.Dag

| ¥ Standard weight set Mertler E2 Img-300mg 1588002 MM-0256/00 07-11.2002
2% Standard weight set Mettler E2 1g-300¢g | 5882/M04 Miv-0237400 07-11.2002

3. This certification is wraceable t0 .
. Physikalisch Technische Bundesanstalt ( PTB ), the Federat Republic of Germany. through National
Institute of Metrology Thailand { NIMT).
4, Description of Calibrated item ©  Balance eapaciy 210 g Seale division .1 my
Condition of Calibrated item : Good '
5. Resuhs of test :

{ %) without adjustment 200.0003 g ( 1 afier adjustment - g
Repeatability
Nominal Value ( g ) Standard Deviation of Reading ( g )
200 0.00005

Repeatability ( Hook )

Nominal Value (g ) Standard Devigtion of Reading ( g )

50 ' 0.00005

& _ s
Catibrated Ry : Uﬁfu%/ Reviewed By /nﬂ_ﬁ
7 7T

FM-L15 VD2/14-03-44



Siam Cement Industry Company Limited
lc I Engineering and Techmcal Division -

/IN

LABCAATORT MCHEEXTANCH
Instrumental Calibration Center \l/
1 Siam Cement Road, Bangsue, Banpkok 10800, Thailand.
Telephane : (662) 586-5792, Fax : (662) 586-5791 CALIBRATION
Web Slre : www.calibrationdnth  E.majl ; calibrate@cementhal.co.lh o, D01
Certificate No. M0O203068 Page 3 of 3

CALIBRATION REPORT

Departure from Nominal Value

Standard Valve | Balanee Dispiayed | Balance Correction} Uncertaincy Coverage Facetor
{g) {g) (g) + mg k
0.5000051 0.4999 0.0001 Q.07 2.00
1.00000067 0.9999 0.0001 0.07 2.00
15000058 1.5000 0.0000 ] 0.08 2.00
©2.0000158 2.0001 -0.0001 0.07 2.00
3.0000165 1.0000 0.0000 0.08 2.00
5.000005 5.0000 $.0000 0.08 2.00
9.999983 £0.0000 -0.0001 0.08 2.00
45.999974 50.0000 0.0000 0.09 2.00
59.995957 60.0000 0.0000 0.14 2.00
69.99905 69,9999 0.0001 0.14 2.00
99.999957 99.999¢ 0.0001 0.14 2.00
199.99599 - 200.0003 -(.0003 0.28 2.00

Eccentric Loading

A standard weight was placed on a pan and moved to varigus position.
The balance reading are given in the fable.

Nominal Weight 30 { g )

Center Left Right From Back Max Difference { ¢
499999 1 499996 | 50.0000 | 49.9596 50.0000 0.0003
7 /
Calibrated By : c%fi%/ Reviewed By /{:U.j} é
I 7

FM:[15 v02{14-D3-44
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Siam Cement Industry Company Limited /'\
. LADCAATTAY

Engineering and Technical

Division

Instrumental Calibration Center

1 Siam Cement Road, Danpsue, Bangkok 20800, Thaitand.

N4

Telephone : (662) 586-5792, Fax : (662) 586.5791 CALIBRATION
Web Site : wwwiczlibratlon.in.th E.mail : calibrate@cementhai.co.th No 0011
Certificate No. MO020368 Page 4 of
{

CALIBRATION REPORT

Departure from Nominal Value { Hook )

Standard Value | Balance Displayed | Balance Correction| Uncertainty | Coverage Factor
{g) (g) (g) t mg k
0.5000051 0:4999 -0.0004 0.07 2.00
1.6000007 0.9549 -0.0005 0.07 2,00
1.5000058 1.5000 ~0.0001 0.08 2.00
2.0000158 2.0001 -0.0002 0.07 2.00
3.0000165 3.0000 -0.0005 0.08 2.00
5.000009 5.0000 .0000 0.08 2.00
9.999983 10.0000 -0.0004 0.08 2.00
49.999%74 50.0000 -0.0004 .09 2.00
59.999957% 60.0000° -0.0004 0.14 2.00
£6.99595 65.9599 -0.0005 0.14 2.00

The calibration resutts apply only the above calibrated item.

The results of test were found accurate as shown on date and place of fes{ only,
The reported expanded uncertainty are based on a standard uneertainty multiplicd by
f eoverage factor k which for a t-distribution with veff effective degrees of freedom

corresponds 1o a coverage probability of approximately 95 %%

AH

Calibrated By C%O/M

Reviewed By :

FM-L15 VO2/14.03.44



\ i

:g § National Institute of Metrology (Thatiand)

- " Ministry of Science and Technology
- ,|.“

1
! B~
. .

Certificate of Calibration

i

Certificate Mo, @ MaA-010/03 - ;
Issued by I ACOUSUCS and Vibration Laboratory, Department of Mechanical Metrology
! .
‘ _ = - Page 1 of 111 Pages
/’
Customer : United Analyst and Engineering Consultant.Co.,Ltg.
- " 17 Yotha Road, Talad Noi, Sampanthawong, Bangkok 10100

‘Tel.0-2233-4027, 0-2235-5485 Fax: (66)2639-0605

i

Equipmept : . Sound Level Meter
1 ‘\.!u -
. f & : :'.. - i . . .
Model : Meter NL-04 , Microphone UC-52 ' : N
) ' ‘ f_ ~ ;
. b - ' -
! . . s = : i
Serial No, : Meter 10596172, Microphone 66278 | :
: : i .
) - N .

Manufacturer ; RION

4
1

" The reported unceria1nty is based on a standard uncentainty multiphed by 2 coverage tactor k=2, providing 2
level of confidence of approximately 35%. ¢

Reference o Date ‘f Authorized Signatory Person in charge
CSR Mo, £591/02 28.12.2002
: LZQM#» Lmﬁ/w-«g-mf- U{‘ﬂj{- H&\ﬂaaﬁ\@m
s {‘v':cra Tulzsombut ) (Virat Plangsangmas}

—— #

This calibration certificate may not be reproduced other than in full except with rhe'perrmssxon of the Director
of National instilute of Metrology (Thailand),

Meripnafl fn,?'lfli-rlz of Metraiogy (Thailand), 75/7 Ramao VI Rood, Thungphyarhei, Rajthevi, Bonghok 10400 Thailond
Telephone (66) 2748- 2181 Fax (66) 22484453 f /
. ' 7

- . - W e ————— A



RIMT

National Institute of Metrology {Thailand)

Continuation of Catibration Report serial number MA-010/03  Page 2 of [1 pages

Equip ment : : Sound Jevel meter
Manufacturer : RION
Model : Meter NL-04, Microphone UC-52 "
+ Serial No. : Meter 10596172, Microphone 66278
Customer : United Anatyst and Engineering Consuitant Co.,Ltd.
Date of Received : 12 December 2002
Measurement date 12 February 2003

ENVIRONMENTAL CONDITIONS :

The measurement was carried out in the following ambient conditions.
Témperature $23.0£10  °C
Pressure : 1013.254 10 hPa
Relative Humidity : 5010 %

MEASUREMENT METHOD :

The tests applied to the sound level meter are described in IEC 651 {1979) section
§ and IEC 804 (1985).

Absolute sensitivity was established by the use of the B&K type 4226 muliifunction
acoustic calibrator. The tests of the meter acoustic frequency response were made by
using a multifunchion acoustic calibrator set to “pressure fieid”. The tests were performed
at octave intervals from 31.5 Hz to 16 kHz at a level of 94 dB nominal.

Test of the detector, indicator and attenuator were carmed out by a direct elecineal
mput 1o the meter in place of the microphone preamplifier output.

During the tests, the measurement according to all of the test items were made by
observation of the display.

TABULATION OF RESULTS :

The tables in the following pages give the calibration results apd associated measurement
uncertainties at approximately 95% of confidence level. The stated tolerance are taken
from IEC 651 standards for type 2 sound level meter, The user should determine the
suitability of the instrumnent for its imended use.



HIMT

+ “Guide 1o the Expression of Uncertainty in Measurement (GUM)".

MNational Institute of Metrology {Thailand)

Continuation of Calibration Report serial number MA-010/03

Page 3 of {1 pages

1

UNCERTAINTY OF MEASUREMENT :

The uncertainty stated is the expanded uncertainty obtained by multiplying the standard
uncertainty by the coverage facior k=2. It has been determined in accordance with EA
. publication EA-4/02 “Expression of the Uncertainty of Measurement in Calibration” and

The value of the

measured ties within the assigned range of value with a probability of 95 %.

TRACEABILITY :

The measurement is traceable to National Institute of Metroiogy Thailand (NIMT)
through NIMT Certificate No. MA-1-007/03,

RESULT:

1. Abseclute Sensitivity

Reference UUT (dB)
Acoustic Signal
at 1 kHz Indicated . _ _
(dB) Level Deviation Uncertainty Tuleran_ce
20 240 0.0 +1.3

* The gain adjustment potentiometer was adjusted and the value of 93.75 dB was
indicated when the “CAL™ switch was pressed.

2. Self - Generated MNoise

R(?;;Sg)e Frequency Weighting Indica::t;g) Level
20~ 80 A 20.5
20 - 80 Linesr (Flat) 27.0
20 - 80 C 22.5




National Institute of Metrology (Thailand)

HIMT

Continuation of Caiibration Repart serial number MA-010/03 Page 4 of 11 pages

1

3. Freqﬁency Response

Meter pressure acoustic response with reference to ) kHz at a level of 94 dB nominal.

Deviation from various Frequency W;ighting Response Curve
Frequency (dB) g
(®z) Linear | C Weighting | 4 Weighting | Uncertainty e Fieid
31.5 0.4 0.6 1.4 0.1 +3.0
63 0.3 0.4 0.8 0.1 +2.0
125 . 0.2 0.3 05 0.1 £1.5
250 0.1 T02 0.3 0. +1.5
500 0.0 0.1 0.1 0.1 £1.5
1000 0.0 0.0 0.0 0.1 +15
2000 0.0 0.0 -0.1 01 £2.0
4000 -0.4 -0.5 -0.5 0.2 +3.0
8000 3.6 3.6 -3.8 0.3 5.0
12500 -6.2 -6.} -6.4 0.3 +5,0, e
16000 -5.1 -4.8 5.0 0.3 +5.0, o0

WMo e mm— ey -



NIMT

National Institute of Metrology {(Thailand)

Continuation of Calibration Report serial number MA-010/03

Page 5 of 11 pages

4. RMS Performance

4.1 Repetitive Unidirectional ( pulses test)

Crest Applied Indicated Deviation | ypcertainty Tﬂleraﬁce Overload
Factor | ¢V Level (d8) @8) | Indication
(dB) (dB) (dB)
30 98.0 98.0 0.0 0.2 1.0 No
4.2 Sine bursts test
Crest Aﬁf‘:i;d Iniic::led Deviation | Upcertainty | Telerance Overload
Factor (dB) (dB) (dB) - {(dB} {dB) Indication
3.02 98.0 98.1 0.1 0.2 +10 No
5. Time Weighting
5.1 Fast and Siow Characteristics
Meter Response to a tone burst of 2 kHz
Time Indicated Leve] Deviation Uncertainty Tolerance
Weighting (dB} {dB) (dB) (dB)
Fast 95.1 0.1 0.2 +1], -2
Slow 922 0.3 0.2 2




Mational instituie of Metrology (Thailand)

NIMT

Continuation of Calibration Report serial number MA-010/03  Page 6 of 11 pages

1

5.2 Overshoot and Decay Characteristics

Meter Response to a suddenly apphied or removed signal

b

Meter Overshoot Ovﬁzibo ¢ Decay Time | Uncertainty | Tolerance
Setting {(dB) (dB) {(second} {second) {second)
Fast 0.0 1.1 0.2 0.2 <0.5
Slow 0.0 1.6 2.1 0.2 £3.0

6. Level Range Control Accuracy
Deviation {dB)
Level At At At Uncertainty | Tolerance
(dB) Frequency Frequency | Frequency (dB) (dB)
31.5 Hz 1 kHz 8 kHz
140,0 0.0 0.0 0.0 0.1 07
130.0 -0.1 .0 0.0 0.] =07
120.0 0.1 0.1 0.1 0.1 +0.7
110.0 -0.1 0.0 0.0 0.1 +0.7
100.0 (.0 0.1 0.1 0.1 £ 0.7
90.0 (.0 0.1 0.1 0.1 +0.7
80.0 0.0 0.1 0.0 0.1 07

- G TP I T T T ET v




() National Institute of Metrology (Thailand)

NIMT

Continuation of Calibration Report serial number MA-010/03 Page 7 of 1] pages
L T Linea.rity of Indicator
Deviation (dB) o
Level Al At AL Uncertainty | Tolerance
(dB) Frequency | Freguency | Freguency (dB) (dB)
315 Hz 1 kHz - 8 kHz
ﬁ 100.0 -0.1 0. - 0.1 0.1 +1.0
$9.0 -0.1 0.0 0.0 0.1 +0.3
98.0 0.1 0.0 0.0 0.1 £0.3
97.0 0.0 0.0 0.0 0.1 +0.3
96.0 0.0 0.0 0.0 0.1 =03
95.0 0.0 0.0 0.0 0.1 +03
94.0 0.0 0.0 0.0 0.1 +0.3
93.0 -0.1 0.0 0.0 0.1 =03
92.0 -0.2 0.0 0.0 0.1 0.3 -
91.0 -0.2 0.0 0.0 0.1 203
90.0 -0.2 0.0 0.0 0.1 +03
0.0 0.2 -0.1 -1 0.1 1.0
i 70.0 -0.2 -0.1 -0.1 0.1 1.0
60.0 -0.3 -0.1 -0.1 0.1 +1.0
| 50.0 -0.1 0.0 0.1 0.1 + 1.0
' 40.0 0.1 0.3 0.4 0.1 1.0

o ——
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MNational Institute of Metrology (Thailand}

Continuation of Calibration Report serial number MA-010/03

Page 8 of 11 pages

T

8. Freqm-ency Weighting ( Electrical Test }

Weighting Network Response with reference to | kHz, 98 dB

Deviation from various Frequency

Freguency Weighting Response Curve (dB) Uncertainty | Tolerance
(Hz) (dB) (dB)
Linear C weighting | A weighting
10.000 2.8 -0.2 2.4 0.] +5, 200
12,589 1.8 0.0 -9.1 0.1 +5, ~00
15.849 -0.8 0.0 0.6 0.] +5, o
19.953 -0.4 0.0 0.7 0.1 £3.0
25116 -0.3 0.0 0.5 0.1 +3.0
31.623 0.2 0.0 0.5 0.} £3.0
39.811 -0.1 0.0 0.4 0.1 +2.0
50.119 0.0 0.0 0.3 0.1 +2.0
63.096 0.0 0.0 0.3 0.1 + 2%
79.433 0.0 0.0 0.3 0.1 +2.0
100.00 0.0 0.0 0.2 0.1 1.5
125.89 0.0 0.0 0.2 0.1 1.5
158.49 0.0 0.0 0.1 0.1 x 1.5
199.53 0.0 -0.1 0.2 0.1 +1.5
251.19 0.0 0.0 0.1 0.1 +1.5
316.23 0.0 0.0 0.1 0.1 £1.5
398.11 0.0 0.0 0.1 0.1 1.5
501.19 0.0 0.0 0.0 0.1 +1.5
630.96 0.0 0.0 0.1 0.1 +1.5
79433 0.0 0.0 0.0 0.3 +1.5




NIMT

B TICN FEE LT

Continuation of Calibration Report serial number MA-010/03

National [nstitute of Metralogy (Thailand)

Page 9 of 11 pages

8. Frequency Weighting ( Electrical Test ) (contin.ue}

PR dae 1,

Deviation from various Frequency

TR e 0

Frequency Weighting Response Curve (dB) Uncertainty | Tolerance
(Hz) T (dB} (dB)
Linear C weighting | A weighting ’
1000.0 0.0 0.0 (.0 0.1 +1.5
1258.9 0.0 0.0 0.0 a.1 +1.5
15649 0.0 0.0 0.1 0.1 *2.0
1995.3 0.0 0.0 0.0 0.1 £2.0
25119 0.0 0.0 0.1 0.1 *2.3
3162.3 0.0 0.0 0.0 0.1 2.5
3981.1 0.0 -0.1 -0 0.1 +3.0
5011.9 0.0 -0.1 -0.1 0.1 3.5
6309.6 0.0 -0.1 -0.1 0.1 45
79435 0.0 -0.1 -0.2 0.1 2590
10000.0 0.0 -0.1 -0.2 0.1 +5, -0
12589.0 0.1 0.2 -0.2 0.1 +5, -c0
15849.0 0.4 0.2 03 0.1 45, 50
19953 0 10 0.2 0.3 0.1 +5, <0

1 arden] e
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9. Overload Indications

Reference
Frequency ]w:' fo Inf;:::td Deviation Uncertain‘tyﬂ Tolerance | Overload
(Hz) weighting (dB) {dB) (4B} {dB.) indieation
(dB} "

1000.0 0.0 100,0 0.0 0.1 1.5 No
794.3 -0.8 100.0 0.0 0.1 +15 No
651.0 - 1.9 160.0 0.0 0.1 +].5 MNo
5012 | -32 100.1 0.1 0.1 £15 No
398.1 -4.8 100.) 0.1 0.1 1.5 No
316.2 -6.6 100.2 0.2 0.1 $1.5 No
251.2 -85 100.2 0.2 0.1 t1.5 No
199.3 -10.9 160.2 0.2 0.1 1.5 No

1585 -13.4 100.3 0.3 0.1 + 1.5 No -
125.9 - 16,1 100.3 0.3 0.1 1.5 Ne
100.0 < 159.1 100.3 0.3 0.1 1.5 No
79.4 -22.5 100.3 0.3 0.1 +2.0 No
63.1 -26.2 100.4 0.4 .1 x2.0 No
50.1 -30.2 100.4 0.4 0.1 +2.0 No
36.8 -34.6 1905 0.5 0.1 +2.0 No
31.6 -35.4 10G.5 0.5 0.1 z3.0 No
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10. Time .Averaging s Laey and SEL

Performance of Time Averaging for a 60 second period

.| Burst dury

Amplitute

Lan (dB)

SEL (dB)

A Uncertainty | Tolerance
factor of iDcrease . ©@B) | (dB)
test signal {dB) Indicator | Deviatien Indicator Deviation

Contimous 0 60.0 0.0 77.8 0.0 N/A N/A
110 10 59.8 -0.2 77.6 0.2 0.2 +1.0
1102 20 59,7 -0.3 717.5 03 0.2 + 1.0
1:10° a0 $9.3 0.7 77.1 07 0.2 +15

oaoooMboooon




Alr Procucts And Chemicats, Int.

Specialy Gases 4 f
1 grang Road R —
L.a Porte, Texas TTaf PRDDUCTS

(281) 478-3119

CERTIFICATE OF ANALYSIS

CERTIFSED GAS MIXTURE: Carbon Menoxide In Kirogen
CUSTOMER ORDER NO: WT4-865383.03
CUSTOMER PURCHASE ORDER NUMBER: 0)1320

SAMFLE DATE: 12-04-01 REQUESTED BY: EBANGKOR INDUSTRIAL GaS CO.LTD.

183 RaJANAKARN BUILDING

16™ FLOOR, SOUTH SATHORN RQAD
YANRKAWA, SATHORN

BANGROE. #1 10120 f

REMAREKS: The intormation provided on this Certibonte ol Anedviio conforms 1o the

requirernents of the Porchase Order Lned above
Anslvtica] nformation: Thix mixnure wis made to a minlmian of +f_ 1%
aCCuUracy wsing scales thal have monthly callbration checla for proces
corrol purposcs, Scales are calibraed twice » year by “Houston seslr
Ine” crwceable fo MLST. (NIST 1ost No's 39569, 179388, 241548, 253 954). -
Las Culjpratiph 06/1640] '

EXPIRATION DATE: Nevember 2004

CGA: 350 Brass .

VOLUME: d.lem PEIC: 2000

Cyilnder must be siered vertically

ANALYSIS
COMPONERT cax CONCENTRATION AMALYTICAL UWIT
LABNO.  £¥1. NO. REQUESTED NO. REQUESTED RESULT MEASURE
Jodinrag CC91745 Carbon Monoxide £30-08-0 50 £) Seolar PPM
{FHFBL5) Nhurogen 7127-37.5 Halance

TION
THIS ANALYSIS Hal BEEN PERFORMED UTILIZING APFROVED
ARALYTICAL METHONS) AND 1S CORRETT TO WITHEN THE
ANALYTICAL ACCURACTES OF THIS (THESE) METHOD{S)

Mo

AUTHORIZED SICKATURE




izture Specilicatipns ?

meeptration Preparsation Certification
wge . — __Tglerance Tolerante
PPM TO 99 PPM +i- 24 +in K0y

4 PEM TO 0.9%% +/- 18% L

A T 49% +f- 5% +f- 1%%

Thase olerances may vary from those stated in the table under the following Swatons:
wlismures comaining lew melecv)af wergin comiponems such a5 hvdrogen and elium. depending, on their contentration.
hivhenes comaining cogmpotents which pressm adsarprion. ssbilmy, or other Blevding probiess.
W gRicomponent blmdy, dependmg op the Type, Dumbe?, and copsemraiion of Wt tomponems.

Depending on the component concentrations, it is sometimes possible 10 produce gas mosmures with wlesances that surpass those
indicated. If you require accuraces which excsed our stated 1olerances, our Technical Information Center will assist you.

M&%%

AUTHORIZED SIGNATURE
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RION CO., LTD.

3.20-41 Higashimoromachi Kokubunii Tokoyo 185-8533
Phone:042{35917888, Facsimile:042{359)7442

Certificate of Calibration

Name : Sound level meter

Model : NL-21 S/No. : 00332622
Microphone : UC.52 8/No. : 89363
Preamplifier : NH-21 §/Na. : 07096

Date of Calibration : March, 25, 2003

We hereby certify that the above product was tested and calibrated according to the prescribed Rion
procedures, and that it fulfills specification requirements.

The measuring equipment and reference devices used for testing and calibrating this unit are managed
under the Rion rraceability system and are raceable secording to official Japanese standards and

official standards of countries belonging to the Intemnational Committee of Weights and Measures.

RION CQ,, LTD.

7

Manager, Iﬁspec tion Department
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SCIENTIFIC PROMOTION CO..LTD.
CALIBRATION DIVISION

1759 Wachlrathurrmnnthll 57 Sukhurmvil 10111 B:ngchak Prakhanong Banu‘wk 10260 Tel2327560-4 Fax 326718 o Eee

Certificate of Cahbm‘uon

HRAOIMETI 4

200 P Cerificale Mo, T COBOR1ED
SROB000Y T 144 Izzued Date o Ociober 9,2007
ERIC 1661 314066300330001 Page : 1T o2

HACH COMPANY Controf No. v CO208087

anidTuaRTITILRAR

IR MBI G

toviranmenl Condition - Termparalure o, G t I
' Humidity A5 %RH & 15  %RH
Calibrated Place  ©  Calibralion Laboralory 5

Mir Apinunt Khumlaur

October 7,2002
Sae Data Alteched

easuremnsnt Method  :  According to Hach Manufacturer Melhod 8185

Callbration Procedura No. CALAWI-28 Rew, Q

-
o

This rapad applies only to the iem tested and shall anly be reproduced in full. Unlass approved in wiiing by

Calibration Tperation Division, Belentift Promotion Sempany Lirited

Authorised Signatory Ji

- —




Edlficala Mo, C4B02182

SCIENTIFIC PROMOTION CO.,.LTD.

CALIBRATION DIVISION

1759 Wachirathuramaathit 57 Sulhumit 10141 Bapaehak Praknhaneng Bangkok 10280 TelJIZ7860-4 Fan. 3226216 CAL PR
— —_— ___1

Page

Deseription { Maodal Codg Traceability Cal. Duae
o
Stable Cal Standard Sel For 2100F ./ 26584-05f Lot A2023 | CAl-5R5-42-02 NIST Eﬁ June 2003 .
ALIBRATION RESULT

Stendarg { NTU ) UUT Reading { NTU ) Error { NTU ) Oevition { +NTU )} |
n ! N 1 | nn |

1001 1 q9.H iy i ]

800 760 “ 0.0 I

End of Report
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SCIENTIFICPROMOTION CO..LTD.
CALIBRATION DIVISION

1756 Wachirsthummaaathir 57 Sukhumyit 10111 Bangchak Prakhandeg Bangkek 10260 Tel3327960-4 Foe.3326216 ALY
—— T————r —_— ——
L] [ 2 *
Certificate of Calibration
pH Meder
210 4 Cerificate No. ©  CO7D2160
DO4TES {ssuad Date o Qelober 14, 2002
. Page : 1 o z
Buanufacturer  : DRION Control No. 0205088
f0niBYEemzLIadau
PeannuTine e
e 1fiﬂ\fimr\ment Candition Temperature a5 °C 1 2 °C
% Humldity 45  %RH ¢ 15 %RH
B
~lalibrated Place  :  Callbralion Laboratory 5
B
Joaibrated By 1 Mr.Apinunt Khumleur

Alalibrated Date @ Qclober 14, 2002

::ﬁ_Rawll ! 5ee Dala Allached
i
?,-‘Rﬂasuramant Mathod . Aggording lo ASTM 01293

Ltalibration Procedurs No.  CAL-WI-07 Rev. 0
H

ol ot T

This raport applies anty (o the iten e sted and shad only be reproduced In full. Unlass appraved in wiling by

T )

Calibralipn Operation Division, Scientific Promotion Company Limited

P

Authorize Signsatory




SCIENTIFIC PROMOTION CO..LTD.
CALIBRATION DIVISION

1739 Wachirathummasathit 57 Sukhumyit 10114 Beagchak Prakhansng Eangkok 10280 Tel.3327460-4 Pax. 3326218 CALPrae

artificale Mo, : CO7Q2169 Page : 2 of 2
B\ n'
STANDARD USED
a3
5 tam Description f Model Code Traceadiliyte | Cal. Due |
T 1 Buifer Sollion pH 4.01 /Lot Mo A1242 CAL-SRS-68-01 NIST \ 30 Mow 2002 N
o
2 | Buifer Soiution pH 7.00/ Lol No A1151 CAL-SR5-69-01 NIST \ 30 Nov 2002
3 Butfer Solulion pH 10,00 / Lot No 001012 CAL-SRE-89-01 NIST Le Mar 2003 H
.; CALIBRATION RESULT
) " Standard Bullar (pH) UUT Reading {pH) Error ( pH
4.01 4.00 - 0.0
T 7 Ne LYas]
|
ke JI_ 1 o 1 YR L J- i

End of Report

§ Segnaidhy Fusl bip sBme 1he ISt pape |




JSCIENTIFIC PROMOTION COZLTD.
CALIBRATION DIVISION

~ 1758 Wachimthummasathi 37 Sukhuevit 1061 Baagehak Peakhanong Bangkox 10250 Tal 33279604 Fax 3326218

[ AN el

Cgrtiﬁf;z;te of Calibration 1
B ipment © OVEN R Al FUTR AN IR DU TO 10264 1
Wodel U3 Cerificate Np., : CD107683
b, '. arial No. L 790245 Isaued Dala Oetober 26,2002
0. No. - Page : 1 of 3
Wianufacturer ¢ Memmedt Contrel No. L Q209080
Kliont D aomiddtsaotuantan |
REANFORIUMTINe Y
%F_mfironmant Condition Temparature ao  *C + 1 *C
: 1 Humidity 52  %RH * 7 “%%RH
% Vallaga 223 Vac + q Vag
Yedibratod Placa S DERANNTIIAREY ;
ghsantimTingfy l
alibrated By © Mr Thangrehan Kharmsic i
Salibrgea Liala SeplBIniEe 2q, AN |
R:esult. _ ' See Dala Attached

¥aasuremnant Method Calibralien Procedure was apelied to ASTH4 L E145-94 and MATA I NOTE 12

Indicated temparature of UUT was compared 1o temperaiure oblained form Working
Standard at Calibration poinl. Fecord the termperatyre of UUT when temparalure (o
reach a steady state.

“libration Procedurs No.  CALWI-18  Rev. 1

Repart uncertalnty is hase on Standard Uncedainly Mullislied by a Coverage Factor K = 2 praviding a level of
canfidence approximately 95 %

This roport agpplies ook (o the item tested and shall not be reproduced in full, Unless approved in witing Oy
Calibwation Opera‘ﬁan Division, Scentific Promation Company Limited

Thiz calibratian {enificate Document the Traceability te prational Standard, Which the Linil of Measuramant
According to the International System af Unit {81

T
A \ﬂnwm
AR o

Authorized Signatory




SCIENTIFIC PROMOTION CO..LTD.

( : CALIBRATION DIVISION
1758 Wathirathummasathit 57 :Sukhumdl 1014 Bangohak Prakhaneng Bangkok 10260 Tel3327960-4 an.3326:218 AL B
' Certificate No. £0102683 fage 2 of 3
PAC)] 7
@
4
(&)
Frant I
STANDARD USED
Description {/ Model Code Trageability to Cal. Due
; Nawa lugaer 2 F 2635 X R R I (Elas '. VLG TS
| ewarsal Modute 1t £ YT T CAL-SU 34 HpL 507 aucE
Thermo Hygromaeler 2 7 606-H1 CAL-813-40 UKAS 19-08.2003
Chigital Muktimeter 2/ 73 11 CAL-513-42 NIMT 27-07-20073
JCALIBRATION RESULT H
fverage of positicn 1
1 2 3 4 5 & 7 8 9
103.7 102.3 104,86 102.4 Q3. 102.1 104.3 102.2 104.2

! Signatory musl be same Lrur frst page |




SCIENTIFIC PROMOTION CO..LTD.
c CALIBRATION DIVISION

1755 Wachimthummanathid 57 Sukhumwit 101/1 Bangchak Pravkancng Bangkok 10260 Tal.3327H60-4 Fax 33126216

CALFAAD 1M
X Centificate No.  :  CO102683 Page . 32 o 3
CALIBRATION RESULT
BEFORE ADJUSTMENT
Selling Temp STD Reading UUT Reading Ervor Uncerlainly Unilonmity Stability l
(“C} {°C) (*C) (°C) {£°C) {+°C) (£°C)
103 103.3 a9 4.3 2.6 1.6 1.3

End of Report

Approved By %(
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