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1 Biochemical Oxygen Demand 5-Day BOD Test, Azide Modification Method®?
2 Chemical Oxygen Démand Closed Reflux, Colorimetric Method™®
3 Free Chlorine lodometric Method?
4 Hexavalent Chromium Colorimetric Method®
5 Oil & Grease Liquid-Liquid, Partition-Gravimetric Method 2
6 pH Electrometric Method?
7 Sulfide lodometric Method?
8 | Temperature | Laboratory and Field Methods?
9 | Total Dissolved Solids Dried at 180 °C*?
10 | Total Suspended Solids Dried at 103-105 °C?
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1 pH Electrometric Method?
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1 Carbon Monoxide Instrumental Analyzer Method™
2 Cresol Adsorption Sampling, Gas Chromatographic Method™
3 Hydrogen Sulfide Absorption Sampling, lodometric Method™
4 Opacity Ringelmann’s Method™
5 Oxides of Nitrogen Absorption Sampling, Phenoldisulfonic Acid Method &
6 Sulfur Dioxide Absorption Sampling, Barium-Thorin Titrimetric Method™
7 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™
8 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
9 Xylene Adsorption Sampling, Gas Chromatographic Method™
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60 Appendix A, 2018.

4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004.
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method?

Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method™
Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method?

2) 5-Day BOD Test, Membrane Electrode Method?

4 Cadmium Digestion, Direct Air-Acetylene Flame Method?

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method?

6 Color ADMI Weighted-Ordinate Spectrophotometric Method?

7 Copper Digestion, Direct Air-Acetylene Flame Method?

8 Cyanide Distillation, Colorimetric Method?

9 Formaldehyde Distillation, Colorimetric Method™

10 Free Chlorine DPD Colorimetric Method®?

11 | Hexavalent Chromium Colorimetric Method™

12 | Lead Digestion, Direct Air-Acetylene Flame Method?

13 Manganese Digestion, Direct Air-Acetylene Flame Method?

14 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method?

15 Nickel Digestion, Direct Air-Acetylene Flame Method?

16 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method®

17 | pH Electrometric Method?

18 Phenols 1) Distillation, Chloroform Extraction Method?
2) Distillation, Direct Photometric Method?

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®?

20 Sulfide ZnS Precipitation, lodometric Method®?

21 | Temperature Laboratory and Field Methods™?

22 | Total Dissolved Solids Dried at 180 °C*

23 Total Kjeldahl Nitrogen Macro Kjeldahl Method?

24 | Total Suspended Solids Dried at 103-105 °C%

25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation?

26 Zinc Digestion, Direct Air-A/cetylene Flame Method?
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23" ed. Washington, DC: APHA, 2017.
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A6 dsuaie WheTen
1 | Aldrin Liquid-Liquid Extraction, Gas Chromatographic Method™
2z Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | O-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
5 | B-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
6 | O-BHC Liquid-Liguid Extraction, Gas Chromatographic Method™®
7 Y-BHC Liquid-Liquid Extraction, Gas Chromatographic Method™
8 | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method!™
2) 5-Day BOD Test, Membrane Electrode Method™
9 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
10 | Chemical Oxygen Demand 1) Closed Reflux, Titrimetric Method™
2) Closed Reflux, Colorimetric Method™
3) Open Reflux, Titrimetric Method™
11 | Chlordane Liguid-Liquid Extraction, Gas Chromatographic Method™
12 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method™”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method™
13 | Color ADMI Weighted-Ordinate Spectrophotometric Method'™
14 | Copper 1) Digestion, Direct Air-Acetylene Flarme Method™
2) Digestion, Electrothermal Atomic Absorption
| oo i) a1
15 | Cyanide ) Bttt iglely Dw&mnc Method™®

NSULTANT COMPANY LIM
2) Flow Injection Analysis Method™ j\'\"‘,’)‘]

16 o,p-DDT...
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16 | o,p-DDT Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | 4,4-DDD Liquid-Ligquid Extraction, Gas Chromatographic Method™
18 | 4,4-DDE Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | 4,4-DDT Liquid-Liguid Extraction, Gas Chromatographic Method™
20 | Dieldrin Liguid-Liquid Extraction, Gas Chromatographic Method™
21 | Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic Method®
22 | Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic Method™
23 | Endosulfan sulfate Liquid-Liquid Extraction, Gas Chromatographic Method™
24 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method™
25 | Endrin aldehyde Liquid-Liquid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colerimetric Method™
27 | Free Chlorine 1) lodometric Method™
2) DPD Ferrous Titrimetric Method™
28 | Heptachlor Liquid-Liquid Extraction, Gas Chromatographic Method™
29 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method™
2) Extraction, Direct Air-Acetylene Flame Method™
31 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method™
32 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method'
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™
33 | Mercury Digestion, Cold-Vapor Atomic Absorpticn Spectrometrlc
Method"
34 | Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic Method™
35 | Nickel

D‘ny ene Flame R
i L@m% e

UNlT D ANAL v‘,n\. INEEING
ARG Colibahe Shhreo -
3) Digestion, Inductively Coupled Plasma Method[“j \/Y\’)/

36 Oil & Grease...
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36 | Qil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method!”

37 | pH Electrometric Method™

38 | Phenols 1) Distillation, Chloroform Extraction Method!
2) Distillation, Direct Photometric Method'

39 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'
2) Digestion, Inductively Coupled Plasma Method!™

40 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

41 | Temperature Laboratory and Field Methods!™

42 | Total Dissolved Solids Dried at 180 °C'

43 | Total Kjeldahl Nitrogen Semi-Micro-Kjeldahl Method™

44 | Total Suspended Solids Dried at 103-105 °Ct¥

45 | Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method: Calculation!®
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'

46 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!!

Y1lauY 9799U 126 518013

a79u #Asuany 35m189

1 Acenaphthene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

2 | Acetone Purge and Trap Gas Chromatographic/Mass
Spectr eﬁic e ]

1)-kiglig:liquid fx E%
UNTEEB RIS T AND ENGINEERING ?L%qgj%ﬁoec‘
CGNSULTANT COMPANY LIMITED

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™ %qf‘m@

3 Aldrin

4 Anthracene...
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10

11

12

13

14

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Digestion, Inductively Coupled Plasma Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method'”
2) Digestion, Inductively Coupled Plasma Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!
2) Digestion, Inductively Coupled Plasma Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method!
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'”

Liquid-Liquid Extraction, Gas Chromatographic

@]
Mﬁjﬁ' iqui BxtracEbn, Gas Chrom@grapgw

ass DpE_Lloméfﬁ N‘re_'t-”o oSN ; i q 3
UNTTED ARALYST AND ENGINEER e ;
CONSULTANT COMPANY LIMITED

15 Benzo(g,h,i)perylene...
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15 | Benzo(g,h,i)perylene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

16 | Beryllium Digestion, Inductively Coupled Plasma Method™

17 | Bis(2-chloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™

18 | Bis(2-ethylhexyl)phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™”

19 | Bromodichloromethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

20 | Bromoform Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

21 | Butanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™”!

22 | Butyl benzyl phthalate j Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

23 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!
3) Digestion, Inductively Coupled Plasma Method®

24 | Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

25 | Carbon disulfide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

26 | Carbon tetrachloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

27 | Chlordane 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

28 | p-Chloroaniline Liquid-Ligquid Extraction, Gas Chromatographic/
Mass/Sped viel Od[a]

29 | Chlorobenzene Plrge andidrap Gas

ST REEES, Eg WHIghND

30 Chlorodibromomethane...
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36

37
38
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40

41

Chlorodibromomethane

Chloroform

2-Chlorophenol

Chromium

Chromium (II1)

Chromium (V)

Chrysene

Cyanide
2,4-D
ODD

DDE

bOT

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!
3) Digestion, Inductively Coupled Plasma Method'®
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™”

2) Digestion, Inductively Coupled Plasma Method
Colorimetric Method; Calculation'™

1) Colorimetric Method™
2) Extraction, Air-Acetylene Flame Method”

1) Liquid-Liguid Extraction, Gas Chromatographic
Method'
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Distillation, Colorimetric Method'™”

Liquid-Liquid Extraction, Gas Chromatographic Method'

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™”
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

quu|d Liquid Extraction, Gas Chromatographic

—
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42 Dibenz(a,h)anthracene...
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42 | Dibenz(a,h)anthracene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method'
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

43 | Di-n-butyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method

44 | 1,2-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

45 | 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

46 | 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

47 | 3,3'-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

48 | 1,1-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

49 | 1,2-Dichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

50 | 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

51 | cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

52 | trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'

53 | 2,4-Dichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™®

54 | 1,2-Dichloropopane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

55 | 1,3-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

56 | 1,3-Dichloropropene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!

57 | Dieldrin

s A
(@ o
, £\ .
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ass Spectrometric Method™ 5y 0
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62
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65

66

67

68

69

Diethyl phthalate

2,4-Dimethylphenol

2,4-Dinitrophencol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™”

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"*

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method'™

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic

. + (4]
‘;ju ui —LléJid ¥
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70 Heptachlor epoxide...
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81

Heptachlor epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

OL-HCH

B-HCH

¥-HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone

Lead

1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™®
1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic
Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
1) Liquid-Liquid Extraction, Gas Chromatographic
Method'”
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption

@.

UNITED ANALYST AND ENGINEERIN
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82 | Manganese 1) Digestion, Direct Air-Acetylene Flame Method'™!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Coupled Plasma Method!™

83 | Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method!”

84 | Methanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

85 | Methoxychlor Liquid-Liguid Extraction, Gas Chromatographic Method™

86 | Methyl bromide Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

87 | Methylene chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

88 | 2-Methylphenol Ligquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

89 | 2-Methylnaphthalene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method!™

90 | Methyl tert-butyl ether Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

91 | Naphthalene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

92 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method®

94 | N-Nitrosodiphenylamine Liquid-Liquid ian, Gas Chromatoeraphic/Mass

et --
95 | N-Nitrosodi-n-propylamine 3 --’c+e1;] Gﬁ qﬁ%%ﬁrﬂ:ﬁ@aﬁs
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Polychlorinated Biphenyls
- PCB 1016

- PCB 1221

- PCB 1232

- PCB-1242

- PCB-1248

- PCB-1254

- PCB-1260
Pentachlorophenol

pH

Phenanthrene

Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Electrometric Method!

1) Liquid-Liguid Extraction, Gas Chromatographic
Method!

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method!®!

1) Distillation, Chloroform Extraction Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liquid Extraction, Gas Chromatographic
Method™

2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™
Digestion, Inductively Coupled Plasma Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
Purge and Trap Gas Chromatographic/Mass

MGW
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108 | Toxaphene 1) Liquid-Liquid Extraction, Gas Chromatographic
Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
109 | TPH (Cs- Cg) 1) Purge and Trap, Gas Chromatographic Method!?!
2) Purge and Trap, Gas Chromatographic/Mass
spectrometric Method!*#
110 | TPH (Cog = Cig) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®?"
111 | TPH (Corg— Css) Separatory Funnel Liquid-Liquid Extraction, Gas
Chromatographic Method®?!
112 | 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
113 | 1,1,1-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
114 | 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
115 | Trichloroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
116 | 2,4,5-Trichlorophencl Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method
117 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
118 | 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!” |
119 | Vanadium Digestion, Inductively Coupled Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
121 | Vinyl chloride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
122 | m-Xylene Purge and Trap Gas Chromatographic/Mass
S rermete-Method
123 | o-Xylene PUreé 3 C@Tﬁ\atorgraphic/l\ﬂa(ﬂ
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124 | p-Xylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
125 | Xylene (Total) Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™
126 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method'

‘El"lﬂ"iﬁLﬁEJ (Uaassgune) 37U 25 $98015

a9 dvuany ERRIGEREY

1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method"™!

2 Arsenic 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™®

3 | Cadmium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

4 | Carbon Monoxide Instrumental Analyzer Method™

5 | Chlorine Isokinetic Sampling, lon Chromatographic Method™

6 Chromium 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

7 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®™

8 | Copper 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Fl
2) Sghwp ngDlgestion, IHW_

9 Cresol ittb%m Téﬁ ég%?; ﬁ%é:,g%mm ﬂ }5 ‘
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10 Dioxins/Furans...
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10 | Dioxins/Furans lsokinetic Sampling™

11 | Hydrogen Chloride Isokinetic Sampling, lon Chromatographic Method™

12 | Hydrogen Fluoride Isokinetic Sampling, lon Chromatographic Method™

13 | Hydrogen Sulfide Absorption Sampling, lodometric Method™

14 | Lead 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

15 | Manganese 1) Isokinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®

16 | Mercury Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method®

17 | Nickel 1) Isckinetic Sampling, Digestion, Direct Air-Acetylene
Flame Method®
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

18 | Opacity Ringelmann’s Method'”

19 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid Method™
2) Instrumental Analyzer Method™

20 | Selenium 1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric Method™
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

21 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric
Method®™
2) Instrumental Analyzer Method™

22 | Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric Method™

23 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

24 | Vanadium Is' ing, [E@sﬁonhlnductively Copaled
Plodmariis J guugiios

25 | Xylene 1);%%éﬁﬁfﬁﬁ@ﬁﬁﬂﬁgﬁﬁ%%natographic ethod™

N
2) Adsorption Sampling, Gas Chromatographic Method[f{“
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Aldrin

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chlordane

Chromium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method %%
2) Ultrasonic Extraction, Gas Chromatographic
Method!'%#

Digestion, Inductively Coupled Plasma Method!*?

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method[z,a,lsl

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?5?!

3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™%!

4) Digestion, Inductively Coupled Plasma Method!"**!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?41*!

2) Digestion, Inductively Coupled Plasma Method!™!?!

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6!%

2) Digestion, Inductively Coupled Plasma Method!™"*

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method %514

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method>&!*

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"1

4) Digestion, Inductively Coupled Plasma Method!"**
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®%22!

2) Ultrasonic Extraction, Gas Chromatographic
Method!022

1) Waste Extraction, Digestjon, Flame Atomic Absorption

'Qa:%w% 3
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14

Chromium (II)

Chromium (V1)

Cobalt

Copper

2,4-D

DDD

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*¥

4) Digestion, Inductively Coupled Plasma Method!"**

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method; Waste Extraction, Colorimetric
Method; Calculation61%1¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric Method,;
Calculation®&13:14

3) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method,;
Calculationl"&1416

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation!’#*1€

1) Waste Extraction, Colorimetric Method®®

' 2) Alkaline Digestion, Colorimetric Method®*®

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method®®!*

2) Digestion, Inductively Coupled Plasma Method!"!*

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method#¢*4!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?4*3!

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*%!

4) Digestion, Inductively Coupled Plasma Method"**
1) Waste Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method#%#%
2) Ultrasonic Extraction, Gas Chromatographic
Method!10:22

1) Waste Extraction, Separatory Funnel Liquid-Liquid

|Oﬂ_}&@s Claromato e ey
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17

18
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21

22

DDE

DDT

Dieldrin

Endrin

Heptachler

Lead

Lindane

Mercury

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method#*??
2) Ultrasonic Extraction, Gas Chromatographic
Method! 1022

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method?%%?

2) Ultrasonic Extraction, Gas Chromatographic
Method[10.22]

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method!?%%2
2) Ultrasonic Extraction, Gas Chromatographic
Method[IO.ZZ]
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method?9%?
2) Ultrasonic Extraction, Gas Chromatographic
Method!16:22)
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method#*#
2) Ultrasonic Extraction, Gas Chromatographic
Method[lo,zi!]

1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrometric Method#41%
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!?4*2!
3) Digestion, Flame Atomic Absorption Spectrometric
Method!"1¢
4) Digestion, Inductively Coupled Plasma Method!"'*
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method%?2
2) Ultrasonic Extraction, Gas Chromatographic
Method!1022
1) Fracti igestion, Cold-Vapor Atomic

Absbrptign ¥ (etdclM
2 Voot n@mﬂeug@me@:
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3) Digestion,...
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Methoxychlor

Molybdenum

Nickel

Polychlorinated Biphenyls

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2',5-Trichlorobiphenyl

- 2,4, 5-Trichlorobiphenyl

- 2,2',3,5"-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4-Tetrachlorobiphenyl
-2,2',3,4,5-
Pentachlorobiphenyl

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method*®
1) Digestion, Inductively Coupled Plasma Method ™!
5) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method®9#?
2) Ultrasonic Extraction, Gas Chromatographic
Method!10:22]
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?6!?
2) Digestion, Inductively Coupled Plasma Method*?
1) Waste Extraction, Digestion, Flame Atomic Abscrption
Spectrometric Method®4
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?&!%
3) Digestion, Flame Atomic Absorption Spectrometric
Method!"*
4) Digestion, Inductively Coupled Plasma Method™*!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method'®*#*
2) Ultrasonic Extraction, Gas Chromatographic

Method[mjf}l:;:[ \\\)\
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Pentachlorobiphenyl
-2,3,3,4,6-
Pentachlorobiphenyl
-22344'5'-
Hexachlorobiphenyl
-2,2,3,45,5-
Hexachlorobiphenyl
-22,355,6-
Hexachlorobiphenyl
-2,2,4455"-
Hexachlorobiphenyl
-2,2.3,3,44' 5
Heptachlorobiphenyl
-2,2'34455'-
Heptachlorobiphenyl
-22'34.4 5 6-
Heptachlorobiphenyl
=22 30855 6
Heptachlorobiphenyl
-2,2'3344' 55 6-
Nonachlorobiphenyl
Pentachlorophenol

pH

Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!2#2!

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?¢

Electrometric Method®!??

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method!?6:2!

2) \Vaste E aiéci D
Pla eth o
3) Digestion, HydpiEsI@ERB tion/Atomic

CONSULTAN"{ COMPANY LWEEED
Spectrometric Method""

ion, Inductively Coupled

sorption

4) Digestion, Inductively Coupled Plasma Method”'l%\-\'\?-
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35

Silver

Thallium

Toxaphene

Trichloroethylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?61

2) Digestion, Inductively Coupled Plasma Method**!
1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method®&1*

2) Digestion, Inductively Coupled Plasma Method!**!
1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method#*#4

2) Ultrasonic Extraction, Gas Chromatographic
Method %%

1) Waste Extraction, Purge and Trap, Gas
Chromatographic/Mass Spectrometric Method'#*##
2) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#%

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?613!

2) Digestioln, Inductively Coupled Plasma Method!*?!

1) Waste Extraction, Digestion, Flarne Atomic Absorption
Spectrometric Method!?64

2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method#%!?

3) Digestion, Flame Atomic Absorption Spectrometric
Method!"

4) Digestion, Inductively Coupled Plasma Method!"?!

Al 91UU 125 578015

ffu Asuaiy Fhased
1 Acenaphthene 1) Ultrasonic Extraction, Gas Chromatographic
Method%?¥
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!102!
2 Acetone

atographic/Mass
o;; nc&ﬂegéodé?i] CN“’){ .
”Hu1€ﬂﬁ i
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Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz(a)anthracene

Benzene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzoic acid

Benzo(a)pyrene

1) Ultrasonic Extraction, Gas Chromatographic
Methodlm,zz]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2¢

1) Ultrasonic Extraction, Gas Chromatographic
MethodflO.Zﬁ]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!

Digestion, Inductively Coupled Plasma Method!"*?

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™*?

2) Digestion, Inductively Coupled Plasma Method'"*?!
Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method*%2¢!

Digestion, Inductively Coupled Plasma Method!"*¥

1) Ultrasonic Extraction, Gas Chromatographic
Method(024

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%%¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%?°!

1) Ultrasonic Extraction, Gas Chromatographic
Method!1924]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%!

1) Ultrasonic Extraction, Gas Chromatographic
Method!10:24

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%%

Ultrasonic Extraction, Gas Chromatographic/Mass
d[10,26]

Spectrometric Metho

)uhﬁhtnaé;aﬁccr % riatstmeaﬂ@as gw)omlmgﬂp ﬂ/@s

CONSULTAN PANY U ¥
Spectrometric lethod ﬁ]“ Lg

15 Benzo(g,h,i)perylene...
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22

25

24

25

26

27

28

29

30

Benzo(g,h,)perylene

Beryllium
Bis(2-chloroethyl)ether

Bis(2-ethylhexyl)phthalate

Bromodichloromethane

Bromoform

Butanol

Butyl benzyl phthalate

Cadmium

Carbazole

Carbon disulfide

Carbon tetrachloride

Chlordane

p-Chloroaniline

Chlorobenzene

Chlorodibromomethane

1) Ultrasonic Extraction, Gas Chromatographic
Method!%?%
2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!*%%]

Digestion, Inductively Coupled Plasma Method'"*?

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!%%!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %!
Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!"?%

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#?*

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2?*

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2%!

1) Digestion, Flame Atomic Absorption Spectrometric
Method!%!

2) Digestion, Inductively Coupled Plasma Method"**

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method %2

Purge and Trap, Gas Chromatographic/Mass

Spectrometric Method!%%!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%]

1) Ultrasonic Extraction, Gas Chromatographic
Method!1922

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method?2¢!

Ultrasonic Extraction, Gas Chromatographic/Mass

26]

Pyfree\aid '%_&gals;%:loma’to raphic/Ma§s®
o P8l 1M 1g 1A 0 Y
Pengerrmal GaupANEAMTRPomatogra Whid Mass

2251 o
[12,25] iﬂ”‘“"L

Spectrometric Method

31 Chloroform...
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34

35
36

37
38
39

a0

41

a2

Chloroform

2-Chlorophenol

Chromium

Chromium (IIl)

Chromium (V1)

Chrysene

Cyanide
2,4-D
COD

DDE

DOT

Dibenz(a,h)anthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?%

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%24!

1) Digestion, Flame Atomic Absorption Spectrometric
Method""*

2) Digestion, Inductively Coupled Plasma Method!"**
1) Digestion, Flame Atomic Absorption Spectrometric
Method; Alkaline Digestion, Colorimetric Method,;
Calculation("81416)

2) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation(™81316]

Alkaline Digestion, Colorimetric Method®!¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method%2%

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%¢!

Extraction, Distillation, Colorimetric Method!?82%37!

27]

Ultrasonic Extraction, Gas Chromatographic Method!

1) Ultrasonic Extraction, Gas Chromatographic
Method[lO,ZZ] )

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%?¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method[ic,zZ]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic
Method[lO.ZZ]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
& Athodoey
1)|Uktradp Rrac(idm;-Gps Cmroinﬁc;fr

.CWIE\’\"L\‘ST AND ENGINEERING ﬁ‘i %

2) BAPHSEHE BUPAREENESs Chromatographic/Mass
Spectrometric Method“o'z"’%\{wﬁd

43 Di-n-butyl phthalate...
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43 | Di-n-butyl phthalate Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2%!

44 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!%%!

45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22)

46 | 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method#2°!

47 | 3,3'-Dichlorobenzidine Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!2¢

48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%%!

49 | 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2#!

50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2%°!

51 | cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'2?!

52 | trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%!

53 | 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%)

54 | 1,2-Dichlorpopane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22°!

55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!?%

56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2*!

57 | Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic
Method!1022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad?2¢!

58 | Diethyl phthalate 2‘[ ah, Gas Chromatograpk@’rﬂass
o e UG NI B

59 | 2,4-Dimethylphenol U&F@%Qﬁl@fgﬁc&%‘% ER'NDGas Chromatographlc/Mass

ONSUL

Spectrometric Method! 1926 = TAAN

60 2,4-Dinitrophenol...
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65

66

67

68

69

70

2,4-Dinitrophenol

2,4-Dinitrotoluens

2,6-Dinitrotoluene

Di-n-Octyl phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! %%
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2%
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
1) Ultrasonic Extraction, Gas Chromatographic
Method!1%%Z
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%%!
1) Ultrasonic Extraction, Gas Chromatographic
Method!'%?2

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2¢
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2?”!
1) Ultrasonic Extraction, Gas Chromatographic
Method[lo.Zﬂ]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*®%¢!
1) Ultrasonic Extraction, Gas Chromatographic
Method!®29
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method%2
1) Ultrasonic Extraction, Gas Chromatographic
Method!1%?Z
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!

1) Ultrasonic Extraction, Gas Chromatographic

Spewbﬁwwmahwﬁm@&

ﬁ“ff‘ﬁf’rzjw

71 Hexachlorobenzene...
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76

77

78

79

80

81

82

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

Ol-HCH

[3-HCH

Y-HCH

Hexachlorocyclopentadiene

Hexachloroethane

Indeno(1,2,3-cd)pyrene

Isophorone

Lead

Manganese

1) Ultrasonic Extraction, Gas Chromatographic
Method!t022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!*2%]
Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22%
1) Ultrasonic Extraction, Gas Chromatographic
Method!t022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%¢!
1) Ultrasonic Extraction, Gas Chromatographic
Method!%?
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%¢!

1) Ultrasonic Extraction, Gas Chromatographic
Method!022
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%°!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'%%
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%%

1) Ultrasonic Extraction, Gas Chromatographic
Method!1024]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2¢
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%%!

1) Digestion, Flame Atomic Absorption Spectrometric

Coylpled Ptasmﬂd&hod” 13

Bt | n, Flame ﬁfﬁ &ﬁ&%t%g%rg}nltnc

UNY TEI.J AN di);“{ ND ‘:HuNE"RlHG

dMethoehy Company LIMITED

2) Digestion, Inductively Coupled Plasma Method”‘”%w

83 Mercury...
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Mercury

Methanol

Methoxychlor

Methyl bromide

Methylene chloride

2-Methylphenol

2-Methylnaphthalene

Methyl tert-butyl ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method'*®

2) Digestion, Inductively Coupled Plasma Method!**
3) Thermal Decomposition Amalgamation and Atomic
Absorption Spectrometric Method!”

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!22°!

1) Ultrasonic Extraction, Gas Chromatographic
Method!1922

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method#!

Purge and Trap, Gas Chrormatographic/Mass
Spectrometric Method!'2%°]

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?%°!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%¢!

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%?¢!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%

1) Ultrasonic Extraction, Gas Chromatographic
Method[10,24]

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!*%%!

1) Digestion, Flame Atomic Absorption Spectrometric
Method'"'

2) Digestion, Inductively Coupled Plasma Method!**!
Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!%2¢]

Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!?%!

ULE?DEIC I%ﬁcta\%n,%i: hromatographlc/Ma_
Spectromdtricivet 2 2 "‘lq (2o

UNITED ANALYST AND ENGINEERING LRLECRETEL “ g %

GONSULTANT COMPANY LIMITED
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96 Polychlorinated Biphenyls...
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Polychlorinated Biphenyls

- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Aroclor 1260

Polychlorinated Biphenyls

- 2-Chlorobiphenyl
- 2,3-Dichlorobiphenyl

- 2,2" 5-Trichlorobiphenyl
- 2,4',5-Trichlorobiphenyl
- 2,2'3,5-Tetrachlorobiphenyl
- 2,2',5,5'-Tetrachlorobiphenyl
- 2,3',4,4'-Tetrachlorobiphenyl

-2,2'3,4,5-
Pentachlorobiphenyl
-2,2',455'"-
Pentachlorobiphenyl
- 2,3,3,4',6-
Pentachlorobiphenyl
-22'3445-
Hexachlorobiphenyl
-22'3455"-
Hexachlorobiphenyl
-2,2,3556-
Hexachlorobiphenyl
-2,2'44' 55
Hexachlorobiphenyl
-2,2'33 6,45
Heptachlorobiphenyl
-22,344 55
Heptachlorobiphenyl
-2,2.3,4,4'5'6-
Heptachlorobiphenyl

1) Ultrasonic Extraction, Gas Chromatographic
Method!®?*
2) Ultrasonic Extraction, Gas Chromatographic/Mass

Spectrometric Method!'%?¢

Ultrasonic Extraction, Gas Chromatographic Method 110,231/

INAEH

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

’muﬁfﬂm:

\f\'}\f

« 2,2.348.55.6..
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-2,2'3455' 6-
Heptachlorobiphenyl
-22'3,3,4455'6-
Nonachlorobiphenyl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrormetric Method! ¢!
98 | Phenanthrene 1) Ultrasonic Extraction, Gas Chromatographic
MethodeO,Zﬂl]
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%2¢!
99 | Phenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!1%2%!
100 | Pyrene 1) Ultrasonic Extraction, Gas Chromatographic
MethOd[w’m
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%%!
101 | Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!"#2
2) Digestion, Inductively Coupled Plasma Method!"*?!
102 | Silver Digestion, Inductively Coupled Plasma Method!"!!
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!2%
104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!??”!
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%!
106 | Toluene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method22*!
107 | Toxaphene Ultrasonic Extraction, Gas Chromatographic Method!%%?
108 | TPH (C5-Cg) 1) Purge and Trap, Gas Chromatographic Method!%2!
2) Purge and Trap, Gas Chromatographic/Mass
Spectr ]
109 | TPH (Cos-Cye) Ultrasdni s Chromatographic Maghod1®!
110 | TPH (Co16-Cas) Ultrasonre Etrachion s mgGCharﬂeLtu AGHBLAoo
111 | 1,2,4-Trichlorobenzene PUTEECEHE AP ENS 'Fgmatographlc/!\/\ass

Spectrometric Method"** "= ]

112 1,1,1-Trichloroethane...
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112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!!2%°!
113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method(!22!
114 | Trichloroethylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%2*!
115 | 2,4,5-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %24
116 | 2,4,6-Trichlorophenol Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!%?
117 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!%%]
118 | Vanadium Digestion, Inductively Coupled Plasma Method'"*?
119 | Vinyl acetate Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'#%%
120 | Vinyl chloride Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'?2%
121 | m-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!22}
122 | o-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!'%?%!
123 | p-Xylene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! %]
124 | Xylene (Total) Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method?2
125 | Zinc 1) Digestion, Flame Atomic Absorption Spectrometric
Method!4
2) Digestion, Inductively Coupled Plasma Method™**
LDNE591984

F1UieRIYLuNE. 4 SwaAy 2549, Eun 12E}1 0
2. NIENTHYNEMNTTY. Useniansenizeadan;
wsmammhﬂfuum F19ARYLUNEN. 25 UNTIRE 2‘549 STANTENDS R

1. N3ENTNYRAMNTIH. UTENIANTENTNGAAIMNTIN, WA 2549, (509 MyuaAUTInaun
o o a = | v 5 o * & a
mundsvulueinaissuisaananUaesamsounseddnildunauidudamas,

e g

e \’\
CONSULTANT COMPANY LIMITED
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3. anauimnssuAundoswisssmalng. gilodnsesiinde. fuiaded 4. nganme:
SouLAINISRUN, 2547

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

5. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.

6. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.
SW-846 Method 3060A, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste 3. Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996. _

10. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Ultrasonic Extraction. SW-846 Method 3550C, 2007.

11. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Purge and Trap for Aqueous Samples. SW-846 Method
5030C, 2003.

12. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed System Purge and Trap and Extraction for
Volatile Organics in Soil and Waste Sample. SW-846 Method 5035A, 2000.

13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Optical Emission
Spectrometry. SW-846 Method 6010D, 2014.

14. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry. SW-846
Method 7000B, 2007.

15. United States Environmental Protection Agency Test Methods for Evaluation Solid

Waste Physical/Chemical Methods Arseni aseous Hydride). SW-846
MethOd 7061A 1992 4\‘ \‘!i‘\ FFFFF / w.\_ ———1 ) -
UNITED ANALYST AND ENGINEERING ’T Ii A .I g ﬂ ﬂ a :

CONSULTANT COMPANY LIMITED

16. United States...
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16. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric). SW-846 Method
7T196A, 1992.

17. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Liquid Waste (Manual Cold Vapor
Technique). SW-846 Method 7470A, 1994,

18. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 74718, 1998.

19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007.

20. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Selenium (Atomic Absorption, Borohydride
Reduction). SW-846 Method 7742, 1994.

21. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Nonhalogenated Organics Using GC/FID. SW-846
Method 8015D, 2003.

22. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Organochlorine Pesticides by Gas Chromatography.
SW-846 Method 8081B, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polychlorinated Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082A, 2007.

24. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Polynuclear Aromatic Hydrocarbons. SW-846 Method
8100, 1980.

25, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry. SW-846 Method 8260D, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry. SW-846 Method 8270E, 2018.

27. United States Environmental Protecti Methods for Evaluation Solid
Waste Physical/Chemical Methods. ChLo@ti“ i ?Lé{ s%ﬂcpﬁliﬂ ﬁcnﬁ@ 1
Pentafluorobenzylation Derivatization., SW-846 Metha@d&iald, ) j@(

CONSULTANT COMPANY LIMITED

28. United States...
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28. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide : Distillation. SW-846
Method 9010C, 2004.

29. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oils. SW-
846 Method 9013A, 2014,

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method
9040C, 2004.

32. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Soil and Waste pH. SW-846 Method 9045D, 2004, Y\,\,r)j

GQNSULTAA-H CUMPANY LIMITED
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION D030
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech. cal(@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420108-1 Page : 10f2

Submitted by : Pacific Laboratory Co.,Ltd.
14/5358 Moo 14, T. Bang Bua Thong. A. Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : pH Meter with clectrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 2841303 ID No. : LAB-PH-002
Electrode
Model : N/A Serial No. : 3093341
Environment : On site calibration was carried out at the Laboratory Pacific Laboratory Co.,Ltd.
Ambient Temperature : (25210 25.8)"C
Relative Humidity : (50to 55) %
Date of Received : 17 December 2022

Date of Calibration : 17 December 2022

Date of Issue : 19 December 2022

Calibrated by : Bunjerd Masri

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)

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

1. Multiproduct Calibrator

ID No. Cert. No. Due Date Traceability
400005 SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to 1ISO 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Lid. Accredited to 1ISO 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to 1ISO 17034 and ISO/IEC 17025

Approved by

 —

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

CEGD

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420108-1 Page : 2 0of 2

Result of Calibration :

UUC Condition As-Received :  Good

Function : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
al nominal pH (mVv) (pH) ( pH)[( mV) (mV) (£mV)
177.4800 4 4.00 | 177.5 0.0 0.12
4.7.10 0.0000 7 7.00 0.0 0.0 0.086
-177.4800 10 10.00 | -177.5 0.0 0.12
Function : pH meter with electrode

Performing a three - bufTer standard curve using bufTer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4.7.10 6.986 7.00 -0,01 0.011
10.010 10.01 0.00 0.014

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2 ,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.
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NSC-TISI-TIS17025

7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

CALIBRATION 0030

Tel102) 964-6211 Fax.(02) 964-51535, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400648-1 Page : 1 of 2

Submitted by : Pacific Laboratory Co.. Ltd

14/5358 Moo 14. T. Bang Bua Thong. A. Bang Bua Thong. Nonthaburi 11110 Thailand
Equipment : Digital Thermometer with Thermistor probe

Temperature Indicator

Manufacturer : Eutech Model : pH 700
Range : N/A e Resolution : 0.1 "C
Serial No. : 2841305 ID No. : LAB-PH-002

Thermistor probe

Model : N/A Sheath Material :  Stainless
Diameter : 3 mm. Length : 115 mm.
Serial No. : PHSTEMBOI1P 049 ID No. : LAB-PH-002

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co., Ltd

(25.21025.8) "C
(50 10 55) Yo
(220.0 10 222.0) VAC

Ambient Temperature :
Relative Humidity
Line Voltage

17 December 2022

17 December 2022

19 December 2022

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by : Bunjerd Masri
Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)
1D No. Cert. No. Due Date
400002 TT-0074-22 20 Jun 2024

2. Standard Digital Thermometer

Traceability

National Institute of Metrology Thailand (NIMT)

1D No. Cert. No.  Due Date Traceability
400033 22569 22 Feb 2024 National Institute of Metrology Thailand (NIMT)

Approved by :

( Bunjerd Masri )
Supervisor

The Uncertaintics are for a confidence probability of approximately 95%

This cerilicate may not be reproduced other than in full except with the prior written approval of the Calibratech Co..Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :  65-400648-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received :  Goud

Function : Temperature measurement
Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) ¢e) ('¢) B3y ) (FG)
115 25.003 24.9 0.1 0.19
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place ol calibration only.
This reported unceriainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =2,

providing a level of confidence ol approximately 95%
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QUALITY CALIBRATION CO.,LTD. S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 e
z

www.qcalibration.com ‘4.4,/,.:}“\&“

|

NSC-TISI-TISI 7025
CALINRATION (049

CERTIFICATE No : 22M8888 PAGE:10F2
REFERENCE No : 66223-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SHIMADZU

MODEL : AF225WD

SERIAL No 2 D316301828

ID No : LAB-BL-003

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI

11110
CALIBRATED BY : ATSAWIN Y,
CALIBRATION DATE : 01-Aug-22
APPROVED BY
I’UNUVI‘\. J.
ISSUED DATE : 02-Aug-22
RECEIVED DATE ‘ 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M8888 PAGE:2OF2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL . AF225WD
MANUFACTURER : SHIMADZU S/N : D316301828

ID No : LAB-BL-003 RECEIVED DATE : 01-Aug-22

AIR PRESSURE : 1005mbar + Imbar CALIBRATION DATE : 01-Aug-22
AMBIENT TEMPERATURE : 285CEI°C RELATIVE HUMIDITY : 56 %RH = 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
- THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

=

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.000 0.0000 0.0000 0.000075
0.001 0.0010 0.0000 0.000075
0.010 0.0100 0.0000 0.000075
0.050 0.0500 0.0000 0.000076
0.100 0.1000 0.0000 0.000075
1.000 1.0000 0.0000 0.000077
2.000 2.0000 0.0000 0.000077
5.000 5.0000 0.0000 0.000079
20.000 20.0000 0.0000 0.000086
50.000 50.0000 0.0000 0.00011
100.000 100.0001 -0.0001 0.00019
150.000 150.0001 -0.0001 0.00026
200.000 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 1 4 2 100.0000
3 100.0000
2 5 4 100.0000
S 100.0000
OFF-CENTER LOADING 0.0000

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED By A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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CALIBRATION 0045

CERTIFICATE No : 22T8890
REFERENCE No : 66223-4

Certificate of Calibration

PAGE: 1 OF 2

EQUIPMENT INCUBATOR
MANUFACTURER AQUA LYTIC
MODEL TC135S
SERIAL No 0614/000033
ID No LAB-IB-001
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : PACIFIC LABORATORY CO., LTD.
14/5358 MOO. 14 TAMBOL BANGBUA THONG
AMPHOE BANG NUA THONG, NONTHABURI 11110
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE 01-Aug-22
&
APPROVED BY
PONGRAK J.
ISSUED DATE 02-Aug-22
RECEIVED DATE 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T8890

EQUIPMENT

MANUFACTURER

MODEL
ID No

RECEIVED DATE

AMBIENT TEMPERATURE

.
.

Calibration Report

INCUBATOR
AQUALYTIC
TC1358
LAB-IB-001
01-Aug-22
26°C+1°C

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm
TO 10 cm. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT

1) DATA LOGGER WITH TC TYPE K
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :-

MODEL

HYDRA 2635A

WITHOUT ADJUSTMENT
GENERAL INFORMATION

S/N

CALIBRATION DATE
RELATIVE HUMIDITY

SERIAL No
8009008

PAGE:20OF2

0614/000033
01-Aug-22
53 %RH + 10 %RH

CERTIFICATE No
2217512

DUE DATE

05-Jul-23

Overall Ambient Temperature around the Chamber (°C) variation : 7

Overall Line Voltage (V) variation : 10

Instrument Condition : Normal

CHAMBER PERFORMANCE
Controller Indicating Temperature | Temperature Overall
Temperature | Temperature Stability Uniformity Variation
FRONE &S &) &°C) (C) 0)
20.0 20.0 0.63 0.48 1.43
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£°C)
20.0 20.0 20.07 | 20.08 | 20.07 | 20.07 | 20.11 20.07 | 20.01 19.96 19.83 0.91

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

NSC-TISI-TIS| 7028
CALIBRATION 0049

CERTIFICATE No : 22T8896
REFERENCE No : 66224-2

Certificate of Calibration

PAGE:10F2

EQUIPMENT WATER BATH
MANUFACTURER : MEMMERT
MODEL WNB22
SERIAL No L514.0184
ID No LAB-WB-001
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG

AMPHOE BANG NUA THONG, NONTHABURI 11110
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 01-Aug-22

rd
APPROVED BY
PONGSAK J.

ISSUED DATE 02-Aug-22
RECEIVED DATE : 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22T8896 PAGE:20OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL : WNB22

ID NUMBER LAB-WB-001 SERIAL NUMBER E L514.0184

RECEIVED DATE 01-Aug-22 CALIBRATION DATE 01-Aug-22

AMBIENT TEMPERATURE 29°CE1:°C RELATIVE HUMIDITY 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 22T7514 05-Jul-23
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.5
e i Overall Variation of Line Voltage (V) : 11
b :_:‘--"i'"-:;' 1”{- = Instrument Condition : Normal
& @ o
I BATH PERFORMANCE
/ Controller Indicating Temperature | Temperature Overall
= Temperature | Temperature Stability Uniformity Variation
PROBE INSTALLATION £<) &) E0) 69) (&)
POSITION IN THE BATH 85.0 85.0 0.16 0.12 0.33
95.0 95.0 0.17 0.09 0.35
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 (£°C)
85.0 85.0 84.71 84.72 84.66 84.70 84.77 0.23
95.0 95.0 94.71 94.71 94.72 94.66 94.75 0.24

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
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Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T3
www.qcalibration.com "4,4 4 ',";"‘“\\3“’ NSCTISLTIS! 228
CERTIFICATE No : 22T8889 PAGE:10OF2

REFERENCE No : 66223-3

Certificate of Calibration

EQUIPMENT HOT AIR OVEN
MANUFACTURER MEMMERT
MODEL UNS5
SERIAL No B214.1879
ID No LAB-OV-001
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY PACIFIC LABORATORY CO., LTD.

14/5358 MOO. 14 TAMBOL BANGBUA THONG

AMPHOE BANG NUA THONG, NONTHABURI 11110
CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE 01-Aug-22

£
APPROVED BY i
PUNU“ i

ISSUED DATE 02-Aug-22
RECEIVED DATE . 01-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T8889

EQUIPMENT

MANUFACTURER

MODEL
ID No

RECEIVED DATE

AMBIENT TEMPERATURE

Calibration Report

HOT AIR OVEN
MEMMERT
UNS5S5
LAB-OV-001
01-Aug-22
26°C+1°C

CONDITION OF THIS RESULTS OF CALIBRATION

S/N

CALIBRATION DATE
RELATIVE HUMIDITY

PAGE:2 OF 2

: B214.1879
- 01-Aug-22

53 %RH = 10 %RH

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON NINE POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm
TO 10 em. AND PLACED THE NINTH THERMOCOUPLE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT
1) DATA LOGGER WITH TC TYPE K

MODEL

HYDRA 2635A
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

SERIAL No CERTIFICATE No DUE DATE
7903007 22T7512 05-Jul-23

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 £ Overall Ambient Temperature around the Chamber (°C) variation : 0
1 2 ' Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE
8 Controller Indicating Temperature | Temperature Overall
/ Temperature | Temperature Stability Uniformity Variation
FRONT (&) &) &*C) &9 (°C)
104.0 104.0 0.41 1.27 1.41
180.0 180.0 0.67 2.27 2.44
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) [ Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (1°C)
104.0 104.0 104.09 | 103.96 | 103.60 | 103.84 | 103.93 | 103.57 | 103.64 | 103.15 | 103.76 0.83
180.0 180.0 179.96 | 179.74 | 179.20 | 179.71 | 180.02 | 179.24 | 179.40 | 178.55 | 179.70 1.2

NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 23TM192

Page: 10of3
Certificate of Calibration
Equipment : Incubator
Manufacturer : Binder
Model : BD &3 E2
Serial No. : 13-07343
ID No. : UAE.MIC.005/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %
Calibrated by : Suwit Imjai

Approved by :

Approvea signatory
( ,) Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 24 February 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

tenaslupuay
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Equipment : Incubator Cert. No.: 23TM192
Condition As-Received : Used Item Page: 2of 3
Reference : 2302-02950C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34972A MY59003411 22LM165 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
3;54‘_5;3@@&5 | Beginning Finished
-10/2 ) Temp. (°C ) 22 23
REL.Humid. ( % ) 65 61
4 2 . fmm%’ AC Supply ( Volt ) 231 231
e
H .
3 i - $ Position : o
I ID No.:
VAT, e A /’ 1 20RTD-2/1
~a 2 20RTD-2/2
= w ~ 3 20RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 20RTD-2/4
a= 50 cm D = 0.33 = 5 20RTD-2/5
b= 50 cm W= aan 6 20RTD-2/6
c= 50 cm oo 0.40 i 7 20RTD-2/7
Capacity = 0.053 m? g Colathha
9 (ref.) 20RTD-2/9

onaslurYRy,



Equipment : Incubator Cert. No.: 23TM192

Condition As-Received : Used ltem Page: 3 0of 3

Reference : 2302-02950C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuct Temperature Temperature Overall ymp— Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) (°c) (£°C) (C) ("C) (£°C) k
35.0 35.4 354 0.037 0.56 0.86 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(*C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.256 35.308 35.116 35.453 34.700 34.798 34,718 34.657 34.838

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : 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 Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18. SUANLUANG, SUANLUANG BANGKOK 10250 -
NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM347

Page.: 1 of 3
Certificate of Calibration
Equipment : Cooled Incubator
Manufacturer : Binder
Model : KB 400 E6
Serial No. : 20200000015535
ID No. : UAE.MIC.018/2564
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 27 May 2022
Calibration Date : 27 May 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Suwit Imjai

Approved by :

Approved Signatory
/} Pornthippa Tameyakul
) Malee Butkruea

(
(

Issue Date : 2 June 2022
The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

1
Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Sar\-‘iccl. E ﬂ Eﬂi‘l : |ﬂ‘)‘UQN
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Equipment : Cooled Incubator Cert. No.: 22TM347
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2205-07640C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on [TS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
Fan Setting:  100.0% G| Beginning Finished
Temp. ( e ) 21 21
2 4 REL.Humid. ( % ) 67 65
A ) ) AC Supply ( Volt ) 233 234
k =] fref.)3
o
H 6 |H2 Position : Ref Std:
! o ID No.:
| T
50 _____ i L /,‘ 1 15RTD2/11
W2 b2 ,?—:—
v iy 2 15RTD2/12
» - - 3 15RTD2/13
Probe Installation Details : Dimension of Chamber : & 15RTD2/14
c= 14 cm = 13 m 7 15RTD2/17
Capacity = 0.40 m? 8 15.RTD2'{ 18
9 (ref.) 15RTD2/19

wonanslunitiin



Equipment : Cooled Incubator Cert. No.: 22TM347

Condition As-Received : Used Item Page.: 3 of 3

Reference : 2205-07640C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuc* uuc* Temperature Temperature Overall Uiy Coverage
Point Setting | Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (*c) (£°C) k
35.0 34.9 34.9 0.017 0.31 0.38 0.30 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 34.808 35.139 34.922 35.062 35.109 35.161 35.132 35.129 35.092

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : 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 Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬂ\;ﬁ/m

e s . ks s L e e o Ot
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES g/ﬁ\\g‘ 4
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Dorlyil ™ NSC-"ﬁ‘ISI-TIS.TIJZ-:
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
Cert. No.: 22TM670
s 3 3 Page.: 1 of 3
Certificate of Calibration g
Equipment : Incubator
Manufacturer : Memmert
Model : IF 75
Serial No. : D317.0305
ID No. : UAE.MIC.022/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory (302)
Received Order : 3 May 2022

Calibration Date : 3 May 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Preecha Hlahib

Approved by : ‘
Approved Signatory
() Pornthippa Tameyakul

(7 ) Malee Butkruea

() Suwit Imjai

Issue Date : 10 May 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

L}
Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Services. 1;.
LaAdAITIAIUAN



Admin
Rectangle


Incubator
Used ltem
2205-00030C-1

Equipment :

Condition As-Received :
Reference :

Procedure Used :-

Cert. No.: 22TM670
Page.: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument

1 ) Data Acquisition

Model Serial No. Cert. No.
34970A MY44067817 21LM10
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Due Date
20 Jul 2022

Fresh air setting : Close Environment during calibration
[ Beginning | _Finished
_:(2 4 Temp. (°C ) 23 23
REL.Humid. ( % ) 59 59
1 ? g AC Supply ( Volt ) 221 221
g ({ref)
e
H ' H2
$ : $ Position : Rel. 3w,
N ID No.:
VLT e S P 1 19-15RTD-01
a3 2 ‘19-1_5RTD~02__
= 3 19-15RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-15RTD-04
a= 50 cm D= 0.32 m 5 19-15RTQ-05
b= 50 cm W = 0.42 m 6 21-15RTD-06
c= 50 cm e 056 m 7 19-15RTD-07
Capacity = 0075 m? o 18RRI
9 (ref.) 19-15RTD-09

lenaslurmgy




Equipment : Incubator Cert. No.: 22TM670
Condition As-Received : Used ltem Page.: 30of 3
Reference : 2205-00030C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall e Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (°C) (°C) (£°C) (°C) (*c) (£°C) k
44.0 44.0 44.0 0.044 0.25 0.33 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C.) 1 2 3 4 5 6 7 8 9 (ref.)
44.0 43.974 44.147 44,182 44.140 44.105 44,009 43.931 44.021 44.152

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : 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 Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁm
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ";
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 SIS TIS‘!?UZ;
TEL. 0-2717-3000-27 FAX., 0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM671

Certificate of Calibration Page:: 1 of 3
Equipment : Incubator
Manufacturer : Memmert
Model : IN 75
Serial No. : D317.0307
ID No. : UAE.MIC.023/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory (302)
Received Order : 3 May 2022

Calibration Date : 3 May 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+£30) %

Calibrated by : Preecha Hlahib

Approved by :

Approved Signatory
() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 10 May 2022

The Uncertainties are for a confidence probability of approximately 95%

This eertificate may not be reproduced other than in full, except with the prior written

L}
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Scr\'iuclaﬂaqs‘luﬂququ
v
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Incubator
Used ltem
2205-00030C-2

Equipment :
Condition As-Received :
Reference :

Cert. No.: 22TM671
Page.: 2 of 3

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 34970A MY44067817 21LM10
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Due Date
20 Jul 2022

Fresh air setting : Close Environment during calibration
| Beginning Finished
" Temp. ( °C ) 24 23
REL.Humid. ( % ) 55 59
A © @ AC Supply ( Volt ) 220 221
(? (ref.)
H 6 ‘HZ2 |g
) N Position : Ref, Std.
v 7 ID No.:
i WiZ o ;3_" Wi 1 19-15RTD-01
S 2 19-15RTD-02
== & = 3 | 19-15RTD-03
Probe Installation Details : Dimension of Chamber : 4 19-15RTD-04
8= 5.0 D= 0.32 m 5 19-15RTD-05
Capacity = 0.075 m?® __3 19-15RTD-08
9 (ref.) 19-15RTD-09

onanslunIuRgy,




Equipment : Incubator Cert. No.: 22TM671
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2205-00030C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uucr uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) (°C) (£°C) (°C) (°c) (£°C) k
36.0 36.0 36.0 0.058 0.29 0.49 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
36.0 36.031 36.035 36.008 36.063 35.621 35.716 35.618 35.778 35.798

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : 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 Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
2L 3 =
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES "5‘//‘#_“‘/"/;\\"\‘::;:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 e fon N
NSC-TISI-TIS17025

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Certificate of Calibration

Equipment : Incubator
Manufacturer : Memmert
Model : IPP 260
Serial No. : V615.0187

ID No. :

UAE.MIC.003/2559

Cert. No.: 22TM563
Page.: 1 of 3

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260

Location : Microbiology Laboratory
Received Order : 7 April 2022
Calibration Date : 7 April 2022

Ambient Temperature : (26 £10) %

Relative Humidity : (50+£30)%

Calibrated by : Prawit Sodavitchit

Approved by :

Approved Signatory
() Pornthippa Tameyakul
(¥) Malee Butkruea
() Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

lonanslumuny
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Incubator
Used ltem
2204-00160C-1

Equipment :
Condition As-Received :
Reference :

Cert. No.: 22TM563
Page.: 2 of 3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition

Model
34970A

Serial No.

MY44067817

3. This certification is traceable to the International System of Unit.
Result of Calibration :-

(*) Without Adjustment

Function of UUC* : Temperature Source

Cert. No.
21LM10
2. This certificate is valid only to the item calibrated on date and place of calibration.

Due Date
20 Jul 2022

Fresh air setting : Close Environment during calibration
= | Beginning Finished
fz 2 Temp. (°C) 26 26
REL.Humid. ( % ) 60 62
A g . ('EF_;;? AC Supply ( Volt ) 220 220
9
" S E Hf2 8 Position : Rek Std.
7 ID No.:
\ Wi e JHe / 1 15RTD2/11
“a" 2 156RTD2/12
- W > 3 15RTD2/13
Probe Installation Details : Dimension of Chamber : 4 15RTD2/14
a= 50 cm D= 050 m 5 15RTD2/15
b= 50 cm W= 064 m 6 15RTD2/16
c= 5.0 cm H = 0.80 m 7 15RTD2/17
Capacity = 0.26 m? 8 1SRTD2/18
9 (ref.) 15RTD2/19
1
lonanslumuny
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Equipment : Incubator Cert. No.: 22TM563
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2204-00160C-1
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall O GaaliEy Coverage
Point Setting Reading stability uniformity Variation Factor
(°c) (’c) (°C) (£°C) (°c) (°c) (£°C) k
35.0 35.0 35.0 0.12 0.53 0.79 0.30 2
Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
35.0 35.170 35.167 34.938 34.844 34.816 34.854 34.584 34.730 34.780

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : 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 Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Hoc=RE
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 7/”//—?\":‘“\: . :
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 il l;lsc.;iLl-Tlm;.u;
TEL. 0-2717-3000-27 FAX.0-27]19-9484 CALtBF;ATION 0008
Cert. No.: 22TM565
N . . Page.: 1 of 3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L414.1407
ID No. : UAE.MIC.006/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 7 April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50+£30)%

Calibrated by : Prawit Sodavitchit

Approved by :

Approved Signatory
( Pornthippa Tameyakul
(¥) Malee Butkruea
() Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full. except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services
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Equipment : Water Bath Cert. No.: 22TM565
Condition As-Received :  Used ltem Page.: 2 of 3
Reference : 2204-00160C-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1 ) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) ( %R.H. ) ( Volt )
Beginning of Calibration 26 62 220
Finished of Calibration 26 65 220
. Ref. Std.
Position :
ID No.:
1 70RC143
S 2 @ 2 70RC144
 a Plrek.) 3 3 70RC145
' 4 70RC146
5(ref.) 70RC147

Front

wonansluaiVien .



Equipment : Water Bath Cert. No.: 22TM565

Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2204-00160C-4
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C )
point Setting Reading Position
(°C) (°C) (°C) 1 2 3 4 5 (ref.)
445 44.5 44.5 44 424 44.409 44 478 44 470 44,581
Caliration (o i armity: | Stability Uncertainty Gaverage
point Factor
(°C) (°C) (£°C) (£°C) k
445 0.22 0.039 0.15 2

Average* : The average of 30 values in each position.

Uniformity : 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.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-000-
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM564

Certificate of Calibration ress e
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L414.1410
ID No. : UAE.MIC.007/2558
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory
Received Order : 7 April 2022

Calibration Date : 7 April 2022

Ambient Temperature : (26+£10)°C

Relative Humidity : (50 +£30) %

Calibrated by : Prawit Sodavitchit

Approved by :
Approved Signatory
() Pornthippa Tameyakul
(Y ) Malee Butkruea
() Suwit Imjai

Issue Date : 18 April 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Equipment : Water Bath Cert. No.: 22TM564
Condition As-Received :  Used Item Page.: 2 of 3
Reference : 2204-00160C-5

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 34970A MY44067817 21LM10 20 Jul 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
(°C) ( %R.H.) ( Volt )
Beginning of Calibration 26 60 220
Finished of Calibration 26 62 220
Position : e
ID No.:
1 70RC143
P 2 2 70RC144
g 5(ref.) . 5 20RC145
4 4 70RC146
; 5(ref.) 70RC147

Front

enanslunitialy, -



Equipment : Water Bath Cert. No.: 22TM564
Condition As-Received : Used Item Page.: 30of 3
Reference : 2204-00160C-5

Result of Calibration :-
Function of UUC* :

(*) Without Adjustment
Temperature Source

Calibration uuc* uuck Average* Standard Reading ( °C )

point Setting Reading Position

(°C) (°C) (°C) 1 2 3 4 5 (ref.)

44.5 445 445 44,498 44.530 44.542 44.635 44.591
Cahbr.atton Uniformity | Stability Uncertainty Coverage

point Factor

(°C) (°C) (£°C) (£°CH) k

445 0.16 0.068 0.15 2

Average® : The average of 30 values in each position.

Uniformity : 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.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.

-00o-
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ﬂ%m Certificate of Calibration
[ NS(:-:EI.;T.I.SJ;OIS

Equipment: Balance Certificate No.: C01223732
Model: PX623 Issued Date: 09 December 2022
Serial No. (or ID.):  C236754745 Job No.: KSPR2215576
Manufacturer: Ohaus Page: 1of 2
Condition: New

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition:  Temperature 26 °C t 05°C
Humidity 53 %RH + 3.9 %RH

Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Calibration By: Mr. Adisai Maknoi

Callibration Date: 09 December 2022

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

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

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221765

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceability of measurement to
international or national standard or other recognized national standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

uiin fiaesey maTuTal diia
DKSH Technology Limited
2533 uugpm ueuean e Tand ngaumamuns 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 I.‘Elﬂﬂ"ﬁl&lﬂ')ﬂﬂﬂ

Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand
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&= DKSH

Certificate No.: C01223732 Page: 2 of 2
Calibration Results:
Without Adjustment
Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
ARl | ARl | e QL | e Nominal Test Value 200 o)
@ @@ /@\ Reference Points (g)
@ @ @f@// @@ A B C D E
_%E— %_ - 0.000 0.000 0.000 0.000
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0004
500 0.0005
Error of indication from nominal or conventional mass value., Readability 0.001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty "
(@) (@ (@ (@ @
1 1.0000 1.000 0.000 0.0010 2.03
5 5.0001 5.000 0.000 0.0010 2.03
10 10.0001 10.000 0.000 0.0010 2.03
20 20.0001 20.000 0.000 0.0010 2.03
50 50.0001 50.000 0.000 0.0010 2.03
100 100.0001 100.000 0.000 0.0011 2.03
200 200.0004 200.000 0.000 0.0011 2.02
300 300.0005 300.000 -0.001 0.0013 2.01
400 400.0008 400.001 0.000 0.0014 2.01
500 500.0003 500.000 0.000 0.0017 2.00
600 600.0004 600.000 0.000 0.0019 2.00
The End of Certificate
T M -
e ienaslupauny
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Refer to Certificate No.: C01223732 Page: 1 of 2
Statements of conformity:

This conformity certificate documents the validity of the following statements of conformity based on the measurement
results of corresponding calibration certificate:

The error of indication determined during calibration are under given measurement and environmental conditions and
considering the expanded measurement uncertainty (coverage probability 95%) within the specification. The given
measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,

those parameters have not been assessed separately.
Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [] Choice A Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

[l Choice B Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and
Condition Pass or Condition Fail Specific Risk <50% PFA.

[0 Choice C Customer defined, Customers may define arbitrary multiple of r to have applied as guard
band (w=rU).
: PFA — Probability of False Accept

Authorized signatory
ulin Aiaedioy maTuTal dvin
DKSH Technology Limited 2 .
2533 puusyun uweHueen eanseTaue npaomameuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 ‘lu
Phone: +66 2639 7000  Email: info.calibration@dksh.com  Website: www.dksh.com/scientific-thailand I'ana"s ﬂ’“—'ﬂu

Delivering Growth - in Asia and Beyond. CAL-FM-C01-14: 12 Sep 2022
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Refer to Certificate No.: C01223732 Page: 2 of 2
Statements of conformity:
Without Adjustment
Readability; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance ()
indication Conformity

g g g g

1 0.000 0.0010 0.002 Pass

5 0.000 0.0010 0.010 Pass

10 0.000 0.0010 0.020 Pass
20 0.000 0.0010 0.040 Pass
50 0.000 0.0010 0.100 Pass
100 0.000 0.0011 0.200 Pass
200 0.000 0.0011 0.400 Pass
300 -0.001 0.0013 0.600 Pass
400 0.000 0.0014 0.800 Pass
500 0.000 0.0017 1.000 Pass
600 0.000 0.0019 1.200 Pass

The validity of the statements of conformity cannot be guaranteed for different places of use, environmental conditions or improper use.

The End of Statements of conformity

uiin Airasioy maTuTal d1fin
DKSH Technology Limited

1
2533 cuugyin weueen wenseToue nyammmuas 10260 \lu
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Without Adjustment
Job No.KSPR2215576
Error of indication Readability:0.001g

15

\

/

\

-0.5 \\

-1
-15

i 10 100 1000
¥  Errorof indication =  Uncert (+) = Uncert(-) Display of balance
----- Lower Acceptance limit =====Upper Acceptance limit ———Lower Specification
Upper Specification
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2 s

NS L f—
= FpTa e i ; : = e e e g AT W S
334/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 i
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM681

Page.: 1 of 3
Certificate of Calibration
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : 808763
ID No. : UAE.MIC.026/2563
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Microbiology Laboratory (301)
Received Order : 27 May 2022

Calibration Date : 27 May 2022

Ambient Temperature : (26+£10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hlahib

Approved by :
Approved Signatory
(/) Pornthippa Tameyakul
(Y ) Malee Butkruea
() Suwit Imjai

Issue Date : 2 June 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

L}
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. 1”
lendITlIAIUAN
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Equipment : Autoclave Cert. No.: 22TM681
Condition As-Received : Used Item Page.: 2 0of 3
Reference : 2205-07640C-2
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 according to direct
measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Data Acquisition 34970A MY44060450 22LM46 28 Mar 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Environmental

P S el (°C) ( %R.H.) ( Volt )
Beginning of Calibration 27 56 220
Finished of Calibration 27 59 221
3 @
1 N R Ref. Std.
2 e Position Description ID No.:
~ 1= |Center of chamber 22-14TC-01
p’/ 2= |Temperature sensor | 22-14TC-02
3 = |Exhaust port 22-14TC-03

wonansluaiiiah -



Equipment : Autoclave Cert. No.: 22TM681
Condition As-Received : Used Item Page.: 3 0of 3
Reference : 2205-07640C-2
Result of Calibration :-  (*) Without Adjustment
Operating parameter Set : Temperature= 1150 °C
Sterilization period = 15 minute
UUF:* UU(?* 3 Average* . Stability Press.ure Unicaitaliity Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(°c) (°C) (°C) (£°C)| (MPa) | (%x°C) k
1 115.553
115.0 115.0 2 115.582 0.4 0.08 0.82 2
3 115:325
Operating parameter Set : Temperature = 121 °C
Sterilization period = 30 minute
UU?* UU(?* 3 Average* . Stability Press'ure UGaHaTL Coverage
Setting | Reading | Position | Standard Reading Reading Factor
(c) | () (c) (£°C)| (MPa) | (%°C) k
1 121.484
121.0 121.0 2 121.581 0.21 1.1 0.75 2
3 121.311
Average* The average of 30 values in each position.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe.
UUC* : Unit Under Calibration

Note :

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

coverage factor k, providing a level of confidence of approximately 95 %.

-o0o-

The reported uncertainty of measurement was included stability and excluded uniformity .

wonansluailigh .




ANANUINT 6
NUUBNALIVD




ﬂ’]ﬂﬁ\lu%ﬂ‘ﬁ 6-1
Ui%ﬂ’]ﬂﬂi%‘i/li’N‘VI%JWEl'lﬂiﬁiiﬂJ"lf"laLLﬁ%?‘iQLL?ﬂéjaﬁJ
L%I?N ﬁ'\%i&ﬂ&'\ﬂiﬁ’]ﬂﬂ’JUﬂiﬁJﬂﬂiigU’IEl‘lji’]ﬁ\‘iﬂ’ma’]ﬂ"li
UNNUSSEONBAZUINVUA




wih «
1N oblo AOUN olo& I FIAVVYUNYN W& TUNAY bEe

U5EMANTZNT NN NENTTITUHIALUAL AUNATOY

i1 Y
599 MUUANIATFIUAIDANNSTTZLETN

NDIMITVNYTLNNLASUINVUIA

Ay ya a Yo o & o a

Tao1din1sdfyszunsivmsTaeldinisdadinsenssansnenssssumanas
2 vy 4 . - - P = 2 v '
fanadenvuin nazldlounsfavesnsznsrdnnmens maluladuasdaunaden ludiu
S ) o wa A o A v ' a Iz
mRetesiuwszsTyRaduaiuiaznuguwdunadouniand nA. b&ex lihiluve

o a 2 o ~
N5ENIINT NI I TUTALAzAunAden Uszneuiuiilumsaumisliauznssumsaruguuaiiy
. va < o aa ' g2 “ aa Ao P
Wudiinsandiureniuitmsesinmamasgiumsszannine venmiionnismshimua’ll
A = P o a s = a Y]

ununIUMIDANNANY Jeaunisund lfulalszmeansznsadneans maluladuasdanadon
1 vy v
599 MUUANIATTINAILANMITT2N0IINNINeIMIUNLTZINNILAZ DY

owesmmunnulunen && iianszniydaduaiutazinmaunmaunadon

1 a 4 1 a 4 o wvaq 9 Y @

BT WA, w&e& uAlyIaennn eec uInszsIwNgEENUA lvunliynaliaeandeiy

o 4 ' = o wa (o
ms Teudunmthivesdiusiwns Tiiuldawwszswiyag@lsulgansznsae nuae nsu
WA b&Eed WA b&e& suilunsgmsiyganiuniyganalszmafodumsifeans
HAZIAT MWYBIYAAA FIAT & 1TZNOUMNNATI o0& MAT1 < WIATT &o HAZNIAT &Ko
YOI3TFITUYUNITFOINTNs Inetiygialinszdld Taserdesusmuuniiyajauvangrine
Squuss NNz I NeNs s TunAtaz A unaden TaosuuziiveanuznIsuMsAIANLANY

< 2 v A= Y o 1 g

uaz TaganuureveInNz NI TuMITUIAdeNud Swwentszmald dewe'lii

v Y a a s ~ 2 v & o

1o o Mend@mlszmansznanainemans maluladuazdundon 304 fMUANATTIY

Y Y i
ﬂ’)ﬂﬂﬂfﬂiS&’UWEJﬁ'Iﬁ\ﬁ]1ﬂE]']ﬂ1'§‘1J']\1‘]Ji$Lﬂ1/ILLa$1_I'NaIJu1ﬂ 23Ul oo WNTIAN WA, lb&emed

Yo o ludszmeil

a Y

w " ' 2 1 aw ‘]d_l o A A g '

01157 MNANNI exmsfineai ey i neldnvaziluemsnaufon ‘Vismﬂunqu

2 2 A AL g A A o A S a A A .
maammimmagma“luwuwwﬂumnmmmﬂu wag Inziiveszinaimeden wielivanene
a4 a 1o ' A g &2 Yy
MseuAnnanuszrIgeIsnse ludaw Faldun

vy
(@) 91IMIYA MNNYHUIGIIAIYDINTYA

(o) T5ausy mungrnedolsasy

wih &
181 oblo ABUN olb& I F1¥AVVYLUAYN & TUNAY bEad

(@) MW MUNYUUIBIAIBHENN
a J A v A Ay Y a "y
(@) gomuimadssnnaaueiuil wanTesud? FIWEHUTMIUAgNA1 MungHuY
Ndwaausms
(&) T5aMe118Y0INWIFMIHTOADIUNGIIA MUNYULIBIA WA TUNETIA
(») 0115 15958uenYY AWNgUIIeIRIeTsuTouensy T5u50Uv0IN195 1S
oImsEIMIUgANANEIVBUENTY AN ean T ugAuANEveIBNILLAZ ADTT UG ANANH
YOINNIIFMS
(@) 91MINMMIVBINNNIMS FTIamAY HIeasRmITenalszmeaazyeuonw
4 Y A Y a 9
(2) 21MIVAIFUINMIMHITONATINTUM
(8) Aam1A MUNYUUENAWMIAEIsUEY 1A lisIwne nufeniSelszus azwmnla
A a
wsenamsunilal
(00) faMMINTeNUIMS
22 ' J a4 A o v o a P <
“hiie” mennu sudeirvszoviiaiudondrowiullawnasgiuaingy
g2 Ao Y i
mssznerinamunmmua 13 luilsemend
' I~
fo o Walsznnvesomimude o somith & Yszian fe
(o) 21M5Uszan .
(o) 9115U521A0 2.
() 21mMsdszan a.
(@) o1msdszan q
(&) omsdszan 1.
9 = @ dy
do @ owslszian n. neANuda e1mssane i
Aao Y o v q¥ A 1 o o M A ]
(o) osganidnuosdmsuliiluiegoifesmiunniuveeIns 1Ienguue0INT
v P
fe Zoo teauouaull
Ao Y o v 9¥Ud Y o o & a '
(o) Tsasunddwoudesdmsulituieowinswiugniuveterns wienguuode1ns
y y
f woo eyl
(@) T5MOUTAUSINNIIMI $TIAMNIMToANILVNTIA AWNYHNEIIABANIUNETIIA
v

daa o o gy Yy A o A ' 2 a 2
'Vli.lmﬂ\iﬁ']‘l’iiﬂﬁjﬂ"lﬂ‘l'f]ﬂ'l\iﬂui"lﬂﬂu‘V!ﬂ“]fuﬂlﬂﬂﬂ']ﬂ'ﬁﬁ§@ﬂ§llsllﬂ\1@'lﬂ']iﬂ\1ll§] Mo mmﬂm"l‘ﬂ



Wi b
1N obolo AOUN olo& I TRV W& TUNAY bEe

(&) 01113 15UTOUONFY  15UTOUVDINTITNG ﬁﬂWﬁuQﬂﬁJﬁﬂ}JﬂlﬂQmﬂ‘]ﬁu ﬁ?ﬂ

v
=

. , Y Y

anfugaudAnyivesnusymsiiiuil¥aesswiunnduveseinsionguueieinisdaud
Fl

&, 000 MI1UATVY 11/

{ o v _a a ¢ '
(&) 01MINRINTVINITI¥NS I3IAIMND 09ANITENINYTTINA ‘w?ammmn%u
dad dgy o 3 A S £
wnwu%%aaUs'mnm@ﬂmuﬁummmimaﬂqmmmmim!m X &, 000 GﬂiNLﬂJﬁlﬁJu‘lﬂ

v
P

P Yy Ay - Aad dey o o &
(») 91ﬂ15m9@ﬂuﬂﬂ13ﬂ1w5ﬂﬂWQﬁj5Wﬁuﬂ1wuwuw1%ﬁ'ﬂﬂi’luﬂunﬂ%umﬂQﬂWﬂ'ﬁﬁia
Ed Ed
AGUVBIIMIAIWA o& 000 MNmAsILT
v

{ {q ¥ o g ' 2
(@) amaninunlFaess i nFUYeI0IMINI ENGUYDINIMIAWA lo.&oo MININAT

Ea
au'l)
o Ay Aad dqy a o o A '
(@) sammsniouennsiinuiltusmsswiunnduveseIMsnionguueIeIns
z 2
Fg w,&oo mMauagyu 'l
v = o e
Yo & 013UsTAN V. MIEANNRY eImsease 11l
Ao, Y o v qUYH A 1 o o o A '
(o) omsgantsnuesdmivldiluiegorfesmnunniuveserms wsonguueserns
:/‘ 1 9 1 128 Y
FA ooo WOIUBY UATNDY Koo WeIUBY
Ao Y o @ qUd Y o o & a '
(o) Tswsuniisnauiesdmsvldiuiosinsuiunnduveserns wienguveseints
2
faug vo 19 uA NN woo 1104
o Ao v S v QU A 1 o o H A ]
(o) wonnhiisuiesdmiuldiiunegordesuiunnduveserns wienguueseins
v P
faud w&o Hoavul
a dad dqu o 2 A ' & '
(@) aouusmsiiliuildaossauiugniureserns n5onquueiInITdIR & ooo
Fa
maauasyu

(&) TS MEMNAVRINETI¥MNS $IEMNY W3 DA TUNETLIA mungwmﬂdﬁaﬂﬂmuwmma

a

v v
o

daa o o gy Yy A o A ' o = o
V]iJLﬂENfﬂWTU@'lJ'JFJ‘I'J?nQﬂui'JllﬂuV!ﬂ‘]fusllﬂ\iﬂ1ﬂ1iﬂi@ﬂqll“ll@\iﬂ“’ﬂﬁﬂ\nlﬂ oo AU Llﬁhlllﬂﬂ
a
mo AU
(») ?J‘Iﬂ']iii\iﬁﬂulﬂﬂ"]fu Ti\iﬁﬂﬂ‘ﬂﬂ\iﬂ‘l\ﬁ'l‘]fﬂ'li ﬁmﬁ'quuﬁﬂmmmmﬂ‘vu W?ﬂ
v

; : p y
aonfuganAnyivesnsmshiliuilFaossmiunnduvesernsnsonguvesernsaua

&,000 MINUAT UA DY & 000 MINUNAT

wh o
181 oblo ABUN olb& 4 F1YAVVYLUAYN & TUNAY bEad

o v Aa a 4 '
(o) 01MINNINTVOINNT TN 733N 2IAMITEnINUseIng ﬁ?ﬂﬂlﬂﬂ!@ﬂ"]ﬁ«l
M

dad dqy o < A g R
Wﬂwuﬂﬁl&ﬁﬁ@ﬂﬁ’lﬂﬂunﬂﬁﬁum6Q61ﬂ1iﬂiaﬂqﬂm@\1@1ﬂ1§ﬁ\HW] ®0,000 ATTNIUAT Llﬁl‘luﬂq

&&,000 ANTNINAT

v
£ a

P Y Ay a Ax A dgy o o A
(@) emsvesguimsmmseRassndumniiiuinlddossuiunniuveeininie
v
NGUYBIDIANIAWA &,000 MINWAT 1A LT & 000 MTINLAT
dad day . 2 o 2,
(&) amanNNuN FaossmAUNNFUVBIDIANITHTDNGUVBIDINIAIUA 0,&00 MTIUNAT
Wi
ualiide b,&oo MI1UNAT
o Ay Aad dgqy oa o o A '
(00) AAMAITNTDIUOIMIATNUNTHVTNMITINAUNNTUVEI0INITHTONGUVDIDINANT
2
e Zoo MINUNAT A TUIN b,&oo ATNUNAT
v = o e
o b 01sdszian A, neANNEe e1msaane i
Ao, Y o v qUYH A 1 o o H A
(o) omsganisnuosdmsuliuiegoifesmiunniuueems 13enguuedeIns
=3 9
T3t eo0o Woauau
Hao Y o @ qUd Y o o & a '
(o) Tswsunddwoudesdmsulituieowingwiugniuveterns 1ienguuoieIns
T3ifa vo 1eq
o Ao Y o o U A 1 o o o A \
(o) worinilidwiosdmsuldiunogendesuiuyniuveseims wienguuesens
v
MR &o 109 1A NN w&o o4
a Aad dqu o & a ' g
(&) gauuimsninuildaesswiunnFuYeseIAs HTeNGUUYBIBIATTAUA 6,000
MINUNAT 18 DY &, 000 AITINAT
(&) INTNMMIVBINNTIFMI FIaMR 9amMITzrIelszme nSovsuenwu
Aad dqu ) < A ' g o=
AR F a0 WA UNNFUVBIDIMIHI DNGUUBIDINITAUA &.000 MINWAT 1A 11D 60,000
ATNIUAT
dad dew o o A ' S
(») aaanINUR 1 Faess WAUNNFUVDIDINTHIONGUVDIDIMIAUA 6,000 AITHILAT
Wi
Uit 0,&00 MINAUAT
o Ay dad dqy a o 4 A '
(@) AAMAITHTOI WO IMININUATRUTMITINAUNNTUUDIDINT HTONGUVDIDIATT
y
MR wEo MININAT LA DI oo ATIINAT

) = @ 1 <
UD & a‘lﬂ‘]iﬂﬁglﬂ‘ﬂ d. AN a‘lﬂ—]iﬂ\iﬂﬂllﬂu



wh @
1N obolo AOUN olo& I FIAVVNYPUNYN W& TUNAY bEe

o Ado Y o v Uy A 1 o o H A v
(o) worinniiinuiesdmiuldilunegordesmiunntuveterns wienguueserms
;’,’ 1 Y 1 12 td
AR oo 119 UA LD Ko o9
dad dew ) o A ' ]
(o) amanTiiulFaoos i UNNFUVEI0INT HIDNGUVDIDINITAUA oo MTNIUAT
v =
1A 1184 0,000 MINLAT
o Ay dad dqy a o H A '
(@) AammsnioimermmsiinuilduimssamiunniuuedeIns n5enquueseIns
v
AR voo AITNUAT LA TNDI b&o MTIUNAT
9 =2 o Ay dad dqy a o
Yo & 21M3UTLAN 2. HEANUDY AamInTe oI RT LR 1FUTMITINAY
2y a
Nndulite eoo MmIrAT
) 22 Y A o e
fo & wwesgumugumssznehiineIas dsvan n. deaiimasae T
(0) Aanudunsauaza (PH) Apaliisening &-g
(o) 11708 (BOD) doaiia1liify wo Haansudedns
(@) T1319IUABY (Suspended Solids) ApatiAlaiiiu mo HadnTudedns
@ 14 ' T a a a o A
(@) dalld (Sulfide) doalimlsithiy o.0 Jaansudedns
P PR Yy aa A4 a
(&) ?3nazae’l@ianua (Total Dissolved Solids) doalianiiuyuani/Suaensazats
y
Turhlgand iy oo faansudoans
(») AzAPUMIIN (Settleable Solids) Aoalia iy o.& ladansnoans
Y
(@) 1ifunaslvif (Fat Oil and Grease) foalia1liiin wo HadniuAeans
= < 9 o 1 a a a o 1 a
(&) MdN (TKN) doalimliiny o& aaniudoans

) g 2 v )
U9 oo NIATFIUAIUAUNITISUIYUINIIINDIATT ‘Iligflﬂﬂ U. @]a\uﬂu“lﬂﬂ']ﬂﬂlﬂ &

Y 1
Bune
(0) D1T0d doelimliiin @o TadnTudedns
(o) 5UVIUARY GoalA1 AL o Haansudedns
) Y v v
19 00 WIATFIUAIUANMIITTEBNINIINEIANT Uszian a. deaidluldaude &
Y 1
Buud

(0) 11T0d doalimliiin <o dadnTudedns

(o) e5UVIUADY GoalA1 iy Ko Haaniudsaas

wih g
181 oblo ABUN olb& 4 F1YAVINYLUAYN & UMY bEad

(o) dalile doatianliiiiy o.0 Haansudedns
Vs g Y Ay a A a o 1 a
(@) My dealimliiiiy <o Tadniuneans
F 2
#9 olo MAIgINAILANMIIZTIIOINRIAIAT Uszian 1. douTlulawde &
) '
B
(o) 1T0f doalimliinu &o HNaanTudoans
(o) asvINany el iy &o Naaniudeans
(o) Falvd doatin iy «.o Hadnsunoans
=S = 9 o 1 a a a o v a
(@) Mimdy dealimliiny <o Tadniuneans
v 22 Y A o e
{0 oo WAITIUAILANMITZINNNNINEIMS Uszian 1. Apaiisasae T
(0

(o) 11708 doatia iy woo NadnSuADANS

< oy A '
anuilunsanazaefeIline eI &-§

-

MILuVINARY Aol Ny bo AaanTudeans

N7

(@)

(@) tfunas lui dealialithy eoo dodniudedns

—

kY

P 9q Yo o s
i o MIATIEOVMIATTIUMITZNGNINIIAINT 1 IFATMIAsee ald]
' IS ' v ° y A o < '
() M3iasnaeumanudunsavazaalinsgiilaelfaiesiannuiunsanazai
v
9911 (PH Meter)
' o A Iy A o . . N
(o) M3asnaeuilealiniziinlagldizmses lud luaTlindu (Azide Modification)
A A ~ v a1 o A an A A a
figangil wo ssmuwaided 1una & Ju Asderunieitmsouiinuznssumsalunuuaily
Hanuivaen
() M3iagvaevmasuuIvassliniziilasldismsnsearniunszaiunsealenia
(Glass Fibre Filter Disc)
(@) m3asnasumdalialinsziilaelddsms lawsn (Titrate)

a

. y
(&) maaswaeumasiazatsldiamualinszilael ¥t msszmouteszningamgil
som ouIFAFyd degungil eo& osmuwaFua lunm o F1lus
() msasndevmazneuniinlinszilasl¥i5n1snsreduaenil (Imhoff cone)

¢ a <
VYUIAUTITY 9,000 FAUIANLFUALAT Tunan o 1 Tug



9
U1 oo
1N obolo AOUN olo& I F1AVVNYUNYN W& TUNAY bEe

)
(o) maasnasuaniniutas luiulinsziilagl¥33 meanadledniazats udueny
v F
mdnveainiuuas luiiu
' < o A P .
(@) msasnasumiadulinszilaeldiTmsnanvia (Kjeldahl)
) a o A dqw o ° v A '
1o o& nufadMIMALR 08 WL IMIHAZS WMINEBWDIOIMS H3ONGUUDIDINT
9 a { A o a
TaiuldanAtmsiaugnssumsmuguuanssmua Tasdsemaluswionmpun
) an g o a2 2 g o v 4
Y9 ob ATMuNUMeiai A1wWd wazszezna lumsnudtedini 1ndu T)awun

AmznssuMIAIUANNaiEimua Tasilsemalusisisangunin

) ;
Ho oo Uszmaillilfifudwd udanniudszmaluswinponyuiudull

izgmer o Uil & WoAIMOU WA, lo&d
ogns Ao lusy

Y

FUUATNMINTINTNNTNONTETTUMALAZTUIATEN



ANANUINT 6-2
AU IAMIENTINNTENEITUEY atUdl 1/2550
304 msm‘u@umsﬂiznauﬁamsasx'ﬁq813'1 wI9NaNIg
Sualuinusaieniu




MUUZNVBINUZNTTUMTITITUY
atfuf 1 /2550

Fos nsmavgumadszneviomsaszhorh wieRemabug Tuimesduiu
AEEEAEARRER AR A RANNANAAAAAAAAARRAAA

mstsznpuRemsasdionh wieRimstu Tuiueadeadu dlufonisd
oo TudnsasAiduismsfifusuasodoquam aumnan 31 wimsgsmiygang
MBI WA, 2535 FamsidsznoufensiithumaigldEmsdhnyuegs iy
wazieni g muﬂ1;m‘-’iﬂﬁ’nwwztﬁutﬁmﬁum:ﬁﬂﬂr"l sunnalfifiaransznude
guamanlszanay dinsndmIseaiamszih wiefon1souq Tukmsadufuin
wni WaaTes gy aamufnu daumyn wnzgyulutosiuiall dshaszini
mfh1‘.’:11mmsgxlauaaﬁl14‘?nmn1wﬁ'nr[‘u1ﬁu1n msounTudsiakon msquagunimiy
nuvfammnwﬁ'mmwﬂaanﬁuaduqn#m asehoionmuihumdumddo Tsarae
16w Tanidonidne yoney Tsafiamia Tsassuumadumols Tsassuumadiu
2IM13 nuﬁﬂm'lziﬁmﬁnﬂ"m sutlnamonmslaanil Wy emsiiuie ol
msnd exmsiune To wiunidion ewmniuldordo iesnnutmand uanviniy
fasauiagiAmadieg du

oo unG 1003) i ansesniyefAnisess oy w.a.
2s3snmensumsmmsuguia 18R luasansUssgundadt 43-3/2540 1o vuil 27
figuiou 2549 fuseuWoondumzindswmsdufosiulunseendadmuatosiy
Aursumdninusilumsniuquinfuguansdsznoufismsaszhnimiorsnsduly
Yuesdetu dade i

do1 nyditluwasismsdtosiula SmsisznevRvnrass et
famsBulwineuiinfu ssmsdntosduiuersesndodmunvostosiudmualt
fomsdandra diufensiidoanunguluiestiniuld muuinm 32 (1) uiawsesmlydd
MM ITITUY WA, 2535

{0 2 el Tewilumsniugmiomiuguamnlsznouivmsasz i
dwinAsnizdug Tuhweaiivaiv s1smsdauiasduaafiorsneandodnunvos
Fosiu dmuandomast wazdouluia Tl Tdaudufansdidduaduanmnio
a!mﬁn-nummmn1uﬁﬁﬁ'f“iufﬂﬂ]?tﬂﬂ'l;ﬁanu uag1ATN1E e udUATIABTN N AL
w1A51322) wiamsssnTyafAnsmmangy A, 2535 amvannusisuauinas
n11n'mﬂumiﬂs:ﬂauf‘inn'ls?r‘i?:hnff] waansmsiug luiweadeiuiunmdouii

$o3 nedifssnsdautesiulasandosinuavesiosduiidaons
Usznoufmsars i wiofnsaug Tuiesdedu aassaliinslssndniug uny
‘I|i:ﬁp!%llﬂ4{01’!11!Nﬂﬂ.lﬂ-l‘lfﬂISNﬁif‘lfh?l'i'?ﬂh?%’l'?xln-l'llﬁﬂl':'l'j‘lﬁ"lri'j11!19!"1‘?"!5{“»{‘]“ Vail

wiorlse Tumilumatiaau lHme Ty

W13 w Sui 20 UNTIRY 550

(aeals1we] yioaadiTind)
USANIENTHATITHY



s Ok -u
HANNUMATHT UaNHM

o .
= & & a a
Tumsnruqumalsznevfisnisassheih nionemsduqluiueuioi

Ekkk wkwR kR

¥ ¥ P . .

fuushil ¥ AuAsnaszhnimduuimsmssuzPublic swimming pool)
T s T i 2 2 a \ ."..'ﬁ 2
wu Asmsasziodiniduimannlsznivulaoiahl Faoudersznombinlugnni oouaun
P ' o oo = w . ' o yooa
Andnsuzdeadurseiwiinliuins ludnuazfionis A1 unzasrhnbifidlaliuing
wsrusfn g uaioadafing @ aszhobhfinsnidutestuia iidemniue

& N od a o !
PszTond s9uie wszdroiimduvesg Tursvaslssauiiumsimmgminau nionuavn

i " & Aan - '
papnsnuImslundguma: sndumszhnhdnnananioni lATduTnsuRms e
1. aonuii
o3 ' oA s VoA i & P

L1 anuiids aasHunauasdaei iifanswfemihluaszinh
\ d oo A4
whu aewiiaesdad somfiiminsusmyades dudu

& ' .
1.2 aasismsodumaioguanionozamnlnaasivvesdldine wazietloaiy
i e W v odw b a o Wt

hiliyaaanouoni bildsueyana il 4rzdmi Tuiei lidaldusms samisflossudadidun

¥
Tuwyinaasedwi

. W ¥ W

13 worufidaazuinusnariz o inmassuumnigy Inadosedlu
ar ¥ Syl i g = e L oh ¥ -
fimaulids iuduidsssbingade oglunfoufibid  wazinlalhf@vme  dmadoon

yEAINn

2. aszheiwazeimssznou

21 Tnssaduaszhoh asadedaneuniamiumdn wiofaaiinnmiung
Wause AN bilg miadoy pUluNIWE AUz IAdY

22 deaiimvszivhduiddasouassini fnmnthe 3040 wudnms
Didhuaty udass dnwezeinde ofhimnmi waz hifhdusenang

23 ﬁmiiqdﬂmfm?"wﬂaﬁm‘i’1.|'i%'ﬁ1m1mf:u'mﬂ1:iwfﬂ 1¥urt infeagaaznou
lsaingszydaatanoundowaznmadin s'm'ﬁ."am-:unsa%’nu":’ﬁﬂnwmmn

24 dosiimadminldumadusouaseini dnnunhaliveond 1.20 mas

Taifiu Taifhids nwazeiade

Mo U B _— L.
2.5 nimdaszdiwoiilainmsFsruunis lradvudniluuuussuuainme s
4 4 g i e
msdnaidefmuaneanumstlosdusuansanszuiidan

(%]

-t ] - ) | P g
26 awinvenih Sthevennnudnniomuuenszauanuinfimuniouoadiuld
- S E S A B S0 R .1
daou lunsdiitasshminiudinnmindd 1.5 wasiul) Tasiduavnasannuinilussozg
adaving 3 3z
- = it iy e o w -
2.7 doaiaiTnaarnafisameinSnudszod e ldusaiulddamy Tunsd
aomataldoszlunanaiiu
o @ cw il 4 A L o ¥
28 oimsUsgnnuiidandaadunandauss fwiFoy hidwhigaguin
i : R
Ynwazeadn Aunmbsadniouiiomsisunihing
W ¥ i1
29 fiu masidaedaguianse Gou higadnh vaamazeinao hidu oglu
ANINA
o ot 4 5 3 H d " a
210 faldideslfoudoi difudwes inamianusaah dmdudlduing
w
TuuFonumadiasz i uagisuaufiome
211 daldiiersdrsile uSmdrsAanowaswss uasRa ) Mt v
" 4 - - - W oA Ry
Iz nasAuanoivaslufid i iietosfumsiiage
212 dmIsnunnugznaIvusmslsznoutasiun Tnoseunaminme

- 8 + - - !
213 quaillifimsthdadyaviad S naassinh nisemsdsznoy

v

3. dedfuRdmivdilsznouiants
3.1 sl gnuquyua Fuumsinousumsquagunmiluaszhodanman
quifvadanaden e linmdRufumsmuguaunimi nazmsguaiauimszdod
3.2 Aesiiduhitnaunlneniulssiaes (Life guard) otwifou 1 au doglduims
Ay 100 A nIdTAY 100 A e 100 au Tty 100 Au nazdoailuditinamdnnglu
mshoiagiumsousumsT 0 iaauani aunsalimsdgmunald Tavdosogussiase
Jimmaoanafiiauing
3.3 ﬁaaﬂmiﬁ'ﬂmiunsm'uquF]mm'ﬂﬁ”ﬂﬁagﬂummﬁmmgm il
3.3.1 mannihunga-ae (pH ) 72 -84
33.2 AROFUBNIE (Free chiorine) 0.6 1.0 dauludwdau

o u 4 : ,
3.3.3 AaeTuiisauiuatsdu (Combined chlorine) 0.5-1.0 aamlud o

3.3.4 il (Alkalinity) 80 - 100 aau A
335 A1UNTEA1A (Calcium hardness) 250 -600 aruTudmirian
33.6 n3alawyin (Cyanuric acid) 30-60 danlud

- . I a ) -
3.3.7 a0 154 (Chloride) Lidu 600 daulududau



3.3.8 uowTuiio (Ammonia) Ty 20 dauTudmdu
3.3.9 Tugsn (Nitrate) Ty 50 daulud e
3310 TnRWoiuRmun (Total Coliform Bacteria) Wounda 10 Aot 100
finddas TaedTiBufiBuMost  Probable  Numbersiludmandau
100 finfans
3,311 329 liwuinen Inavlasy (Fecal coliform)
3312 asaa lunugAunidniedniaFedunidinldidalen
(RunEseherichia coli Staphylococcus aurens Pseudomonas aeruginosa)
34 6ﬂ11¥ﬁn1ilﬁ'uﬁ']ﬂﬁ13!#ﬂﬂ?'J\ﬁlﬂ'ﬂmﬁ]mﬂ““f'l mmnmaﬁnmgmé’aﬁ‘
141 mstfudadedoniindaion 2 ga Tauifunndandnuasdauau
vaing s i iy
3.4.2 a5 dnTsnanaosudassaanae uasmindumiunsa-aAe
athateuiunz 2 ata Aewilauazndsilanins winigldudomiuimounn wieiuiuii
urauaatansnsaoulimanasiu uazmanuiunsa-anluszndaiudae nsdlldnasiuriia
nm‘imﬂﬁﬁh"{ﬂh'ﬁiunﬁﬂ a'u'ﬂ;|mﬂmmrhnm'iwnlﬁ'ﬂéﬁﬂ
3,43 arwdmneiliuinavefdanun (Towl  Coliform  Bacteria)
uaztlnoalndvosy (Fecal coliform) thatomnouay | A%
3.4.4 m'Jﬁms"wﬁﬂmnmﬂ”mmﬂﬂ uaLFINIM AnaaIAs A
Amualud 33 asunadoya atrafauilaz 1 s iWerlsznsumafinsanwoneneTuoug e
3.5 fanunsesiiodniuas w?mﬂ:ﬁ'ﬂmmmffﬁﬂs:61 safafuitnranis
32930519 nasoyaduiduiiv dail
3.5.1 winailoii s a9dmsiaiSinanastu dosaunsonsandins e 14
Turrao2 -2 daudeau
1.5.2 wdoafofildasandinnsiminnuiiunsa-an dosrmisoarieials
athatinoe 3-9 uazmminaum 1dsaany 1

W oA s 5 il a0
3.5.3 imafufindoyainoudlfvszdwi luudasiu wonmmiazong

°

soznah g ni
an rel W - e a & - - - ] >
3.6 Aosdaldilthoumaadel fiadiniud1fusmsda N uuSiouars i
ﬁ oo -y SeRT T
Tiusaiudainu uaznasiitenauediadioodail
3.6.1 fosaamgainiiiazan

362 Anshssiiasaimeneuasasznnnis

3.6.3 ddlulsnauas Tanfawids iunda 111{111mn wioTsadadodug
Wowaugulumsedwni
3.6.4 Hnhdaddoadunlunouse b
365 Hwilaame anha n%'ar‘i‘aﬁ'1qnna°luﬁ”1
16,6 Fuiwazieimnlin
3.6.7 dnudlfuimanniige sz iwhenroresiu1d
3.6.8 'ﬁmﬂ]guwm'mmi'mﬂwmf“t
37 ﬁ'ﬂaquaﬂ11q%’m;'|m?mninnf‘mmswsnﬂ1ﬁﬁum:1ﬁa1ﬁﬁw'lu’lﬁnﬁn

szdnsnm

4. madamshgrfumsm
a1 aowdidumaed dodithessgdh  conmfifumsmidunne uae
whmdr msszineniad uaginsdesinidndinrusussymnail uasimssadumsai
dullmunqnnofifeados
42 maniilddeananszyfemand dauney wiodnnlsznouiidudunse
Aimaldunziimalgumernalungdigmiy 1-1’.1‘&1n'mi’%ng‘l'l:nuﬁ.'Llﬁnnm
43 Tums Wmmnidoal filnwitsey ¥ lunan uashihmsninmegunld
Tunsdifhifrzvumndumsnfuuuda Tuddlfifvnnedacuass i luvas f
Tavinisuda
4.4 wawihauiidedassums mand dasfumerhafivme  wodosiums
dwagiAmaduifiosnnminan imwsoueuiudie 9 1edafany sunasgm
wmaeraluusonmen aasdudail
- Wosguiwmnad idaond 100 and
- Houndoansonir hifound 50 dnd
- doadoromdidumsnd bidosnh 50 dnd
45 fosinasmalumstlosfumsduiamsnfivesauan Wy Smuadunouns
iuinlaonad fanaginsaidosfuduns it ynnofionnzal¥aua sadnladums
Fufrasndsunnovosauouinimiidumani wazdine s naouedindedias
ﬁﬁqﬂ'i:-:l
46 Tuvmegiomdumsmil  Wddfidauemgdnsdesiusunsodnnann

e o

Anmngey win oaumhnn azrug i Tyl fidtesumsed Hudu



i o i 7=
4.7 Wwguyms Anmimdesudszniuonma lufesdaiuasad

48 auannurznnadumide mnasainn i e Avahinnuaznming

5. msdansaailfga Ve insagadon
5.0, fnliiie i) Wouday ui1'.:nﬁﬁ1‘|.Tﬂé«1ﬂﬁqaﬁaﬁu

5.1 iieni Hosdwnonminiy Taofinmaeinaunndiimualu
npmnuhdumsmuguamIeEngrutuiinudes

5.1.2 dn¥mzuostoaton matinia 1m:fmﬁwﬁ'ﬁ?aﬂjﬁqﬂﬁ'mgnﬁmmnmﬁ’n
qUInLIR

5.1.3 Aosquaimunamazoravesteniozdosdanilasm il
T¥usms

5.1.4 n1u°1uﬁ’n41.':1nm’]'Trraq1Jninfm'tum*lui"uﬂmmzmn"lzﬁu

e e . v ¥ 4
s2 dmniiainieliigunmidnespudousanogiesanomhmnaug ¥

dnnlszneuvosszinafamsinde disneud

5.2.1 azunsaanynceg ﬁ'm?‘l.lﬁi1nﬂugﬂﬂ1-)uﬂ'nuf‘uﬁn

5.2.2 szuuswsuiude dendaudeqeseints ans i
sausawtiftesenstinga ﬁ'1ﬁﬁ"unnfmmiusnlnuﬁ,w'lnm-ﬁub|'nﬁ'|1'i’n

524 ssuuinimindedesiaEmsimindoinnnza Tina Iifiamg
wandouimauaziiuduas AU YR Y

5.2.5 TIgeiig nawdevedmiusunim nasinsiasnailas
iflonsoarmmeig uaziloadum 'L.Iﬂﬂﬂﬂffﬂ]»‘llﬂﬂllﬂil‘l"lrﬂ‘izﬂ'Irlﬁ"!ﬂ\']r‘liiﬁﬂﬁ‘l'ﬁ'ﬁi‘uﬁﬂ"ﬁﬁﬂzun'ﬂ
ﬁmﬁufh-mﬁuﬂgﬁ?m

53 faliiimsfamayadosdail

5.3.1 msinadauenyadooasiinussessuyadosuenanlssnm

532 finzsesiuyadooiidiivimonmmdngning

533 ﬁ"]aﬁ'm'n-unzmnnwuzsmi’m_jnpJnuunxu?nmﬁnamw:ag‘mw

s34 swsaadesninmazsesiuyados hldfivnyadoosay wieri Ty
mianniu Taumwzyadouiini do'ldi

535 Minyadosdwiigadesmumdnguiiuia unzdhiandofmua
oy

536 quadilfifansiiayademndounaamolumonnlsznonfonsuas
U laosoy

6. MEgIRA I IIALIAY

6.1 lunsdiilmsinnioens Avad§idammdnguiiuaoims wazamdedimua
wnadpanu

e g X A ey yoA - Ve
6.2 desihiduit ldnanmauasgnahan uinsedadivane
L % o - - "
6.3 Anumzn1aini o’faa'lunn'lﬁmnmwttmliﬂmmn111lm§ma 197
¢ o Al o ¥ ’ S a0

Wazumine 1#ufadaudn Wudnszamiildnivivaudng uaglduddmunasilddufivanss
- . . o ' o oag we e Lt ¥
Fon ndai il eimaaseanowina ¥l Wudu  deiiliTadathenTeddeonty

msl§ialidae

v} wo d -
7. matlesiunauguanunziinailin
7.1 mulugannlazneuianis hinaailny winadu unzuunsa
72 #osiimatlosiu mougy MiadaiuazuuaniilsnTaommzny uuaafu nay

aLm‘tuﬂ"mﬂﬂ'nqm?mmmm"nqmﬁnm

8 MIGUagUMIHIRZN nloaasio

8.1 doadmualiiidauanidie nsdlimindnoigaindy 103 s liduuas
. ¥

v - kg ¥ = i
ganigh Tdaansaguadaes ldnliEmsasedeh

42

82 Taliiigunsalaaedin il
821 ugaw¥ia adatan 2 du
822 vasyin noadudiguinoamolu 15 i wieuany gnl3iuFen
v hirfoundnamnavesassnd atharian 2 6u
8.2.3 Tiaudin 11?&1'3:!111'??1:1&1 finamon hitTaond1 3.5 was dmdni
atwfou 1 du nasdoana Bilaregdndnvosase o
g.2.4 ooy dmFudlvn) nnzdmfudn othany | ya
825 1?2]-!'JJﬂ11‘Hl'.l'I‘JJ?1111'??Jl!‘qﬂﬂﬁHHU'I'IJ'Iﬁﬁﬂ%JBH'I’gﬂ'N1ﬁﬂﬁ‘ﬂﬂl’mﬂ'}l‘
Vo . - - o4
Uszdmsziwdwezogluuinwinlndnga
8.3 Hglnsaifoarsiiannsoiadoynnaniodonsfiditen Wy Tramoia ez
arfidisay wovonmsmdodoamanniudie o il wiodaunni nasdas

alszmemnuay Insvwivaseowiidnan B lufiviulddaunaadudoyailagiuegimn

9. 1HATINIY

- a & el - s, & '
Amanaunuii biidama n Fanvnfenssumsduiumadiag

AR R AR E R R EERR RN





