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United Analyst and Engineering Consultant Co., Ltd. THALAND"AFM \SSsSS 

LABORATORY ICC 111103 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  NSC -TISI TIS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SAR.ABURI 18260 

CONTACT INFORMATION TEL 06 4294 9161 e-mail chod.padmuk@gmail.com  

SAMPLING SOURCE POWER PLANT AREA 

SAMPLE TYPE SURFACE WATER RECEIVED DATE FEBRUARY 16, 2023 

SAMPLING DATE FEBRUARY 15, 2023 ANALYTICAL DATE FEBRUARY 16-24, 2023 

SAMPLING TIME 09:50 HOUR REPORT NO. 2023-U015244 

SAMPLING METHOD : GRAB WORK NO. : 2022-010807 

SAMPLING BY : MR MANIT PANCHOT ANALYSIS NO. 123AC697-0003 

ANALYZED BY MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 
SURFACE WATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC697-0003 

pH a - ELECTROMETRIC METHOD AT SITE (SM: 8.7 (2900) 5.090 - 

PART 4500-H' B)  

TEMPERATURE C 00 THERMOMETER AT SITE (SM: PART 2550 29 n - 

B)  

ELECTRICAL CONDUCTIVITY c pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 991 (29°C) - 0.1 
SITE (SM: PART 2510 B)  

ODOUR c  OBSERVATION METHOD NONE n - 

COLOUR C Pt-Co VISUAL COMPARISON METHOD (SM: PART 10 In 5 
2120 B)  

DISSOLVED OXYGEN c mg/L AZIDE MODIFICATION METHOD AT SITE 5.8 ? 2.0 0.5 
(SM: PART 4500-0 0)  

BIOCHEMICAL OXYGEN DEMAND c  mg/L AZIDE MODIFICATION METHOD (SM: PART 3.0 54.0 1.0 
5210 B AND PART 4500-0 C)  

CHEMICAL OXYGEN DEMAND c mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 
METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS a  mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 19.9 - 5.0 
105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 566 - 25 
°C (SM: PART 2540 C)  

TOTAL HARDNESS A mg/L as CaCO3  EDTA TITRIMETRIC METHOD (SM: PART 210 - 4.0 
2340 C)  

CYANIDE AS HCNA C mglL HON DISTILLATION, PYRIDINE-BARBITURIC ND - 0.001 
ACID METHOD (SM PART 4500-CN C AND 
PART 4500-ON- E)  

FORMALDEHYDE C mg/L DISTILLATION AND COLOURIMETRIC NO - 0.05 
METHOD 

FREE CHLORINE C mg/L 012  DPD FERROUS TITRIMETRIC METHOD (SM: ND - 0.1 
PART 4500-Cl F)  

HYDROGEN SULPHIDE C mg/L H2S METHYLENE BLUE METHOD(SM PART 0.02 - 002 
4500S2- D)  

PHENOLS C mg/L DISTILLATION, 4-AMINOANTIPYRINE ND s 0.005 0.005 
METHOD (SM 5530 B AND 5530 C)  

PHOSPHATE c mg/L P043  ASCORBIC ACID METHOD (SM: PART 0.03 - 0.03 
4500-P E)  

RESIDUAL CHLORINE c  mg/L 012  DPD FERROUS TITRIMETRIC METHOD (SM: ND - 0.1 
PART 4500-Cl F)  

TOTAL KJELDAHL NITROGEN '- mg/L IN-HOUSE METHOD: UAE.TP.WAS.001 6.4 - 1.5 
(KJELDAHL METHOD); SM: PART 4500-Norg 
C 

( ISO 90012015 CERTIFIED
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
By  351 GROUP (THAILAND) CO.LTD
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3 Sol Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  NSC 41St .TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
SURFACE WATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC697-0003 

FAT, OIL AND GREASE  mglL LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND - 3 
METHOD (SM: PART 5520 B)  

METALS 

ARSENIC C mg/L As HYDRIDE GENERATION AAS METHOD (SM: 0.0014 0.01 0.0003 
PART 3114 C)  

BARIUM C mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.053 - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM c mg/L Cd IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC ND :5 0.005*, :s 0.05" 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

HEXAVALENT CHROMIUM mg/L Cr" EXTRACTION AND AIR-ACETYLENE FLAME ND 0.05 0.001 
METHOD (SM: PART 3111 C)  

TRIVALENT CHROMIUM C mg/L Cr"  NITRIC ACID DIGESTION, DIRECT AIR 0.014 - 0.005 
ACETYLENE FLAME, COLOURIMETRIC (SM: 
PART 3030 E, PART 3111 B AND PART 
3500-Cr B) AND CALCULATION METHOD 

COPPER c mg/L Cu IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC ND < 0.1 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

LEAD c mg/L Pb IN-HOUSE METHOD UAE.TP.SW.01 (NITRIC ND :5 005 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

MANGANESE 0  mg/L Mn IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC 0.037 <1.0 0.002 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

MERCURY b mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 <LOG 0.002 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 B 

NICKEL 0  mg/L Ni IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC ND 0.1 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD), SM PART 
3030 EAND PART 3111 B 

SELENIUM C mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND - 0.0005 

PART 3114 C)  

ISO 90012015 CER11FED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WREN PERMISSION BY THE LABORATORY. 

I ISO 140012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
551 GROUP (THAILAND) CO.LTOJ 

2/3 2023-U015244 
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RESULT REGULATORY DETECTION 

SURFACE WATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC697-0003 

ZINC c mg/L Zn IN-HOUSE METHOD: UAE.TP.SW.01 (NITRIC ND < 1.0 0.003 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

SAMPLE CONDITION 

WATERS COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 
C : VERIFIED BY OWN LABORATORY QUALITY' SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD : SURFACE WATER QUALITY STANDARDS CLASS 4, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD, NO.8, 

B.E. 2537 ISSUED UNDER THE ENCHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY 

ACT, B.E. 2535, PUBLISHED IN THE ROYAL GOVERNMENT GAZZETTE, VOL. 111, PART 16, DATED FEBRUARY 24, 

B.E. 2537(1994). 

CLASS 4 : MEDIUM CLEAN FRESH SURFACE WATER RESOURCES USED FOR 

CONSUMPTION, BUT PASSING THROUGH AN ORDINARY TREATMENT PROCESS BEFORE USING 

INDUSTRY 

n : NATURALLY 

n' : THE TEMPERATURE OF THE WATER MUST NOT BE HIGHER THAN THE NATURAL TEMPERATURE EXCEEDING 3 DEGREES CELSIUS 

<0 .005* : WHEN WATER HARDNESS NOT MORE THAN 100 mg/L AS CaCO3  

<O.05 : WHEN WATER HARDNESS MORE THAN 100 mg/L AS CaCO3  

ND : NON-DETECTABLE. 

<LOQ : <LIMIT OF QUANTITATION (MERCURY ~: 0.0001 AND <0.0005 mg/L). 

SAMPLING AT 11:50 HOUR ON MARCH 10, 2023, ANALYSIS NO. T23AE283-0002 (ANALYTICAL DATE MARCH 10-13,2023) 

................................................................. 

(MR BHUCHONK PANICHLERTUMPI) 
LABORATORY SUPERVISOR 

MARCH 24, 2023 

150 90012015 CERTWED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

I.,  
ISO 140012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 

SRI GROUP (THAJLNND) CO..LTDJ 
3/3 2023-U015244 
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TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 0 3633 9111 EXT. 1743 e-mail : chod.padmuk@gmail.com  

SAMPLING SOURCE : TRIANGULAR POND AREA 

SAMPLE TYPE : EFFLUENT RECEIVED DATE : JANUARY 16, 2023 

SAMPLING DATE : JANUARY 16, 2023 ANALYTICAL DATE : JANUARY 16-24, 2023 

SAMPLING TIME : 09:00 HOUR REPORT NO. : 2023-U006640 

SAMPLING METHOD c : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2022-010805 

SAMPLING By G : MR ACH1TA SAENGJAN ANALYSIS NO. : 123AA761-0001 

ANALYZED BY : MISS AMONRAT PUTTALEE 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AA761-0001 

pH - ELECTROMETRIC METHOD AT SITE 8.0 (29°C) 5.5-9.0 - 

(SM:4500-ft B)  

TEMPERATURE 0  °C THERMOMETER AT SITE (SM: 2550 B) 29 40 - 

ELECTRICAL CONDUCTIVITY c  pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 1,004 (29°C) - 0.1 
SITE (SM: 2510 B)  

DISSOLVED OXYGEN c mg/L MEMBRANE ELECTRODE METHOD AT SITE 4.2 - 0.5 
(SM: 4500-0 G)  

SALINITY  ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.4 - 0.1 
SITE (SM: 2520 B)  

TURBIDITY  NTU NEPHELOMETRIC METHOD (SM: 2130 B) 12 - 0.1 

BIOCHEMICAL OXYGEN DEMAND a mg/L MEMBRANE ELECTRODE METHOD (SM: 4.8 < 20 2.0 
4500-0 G AND 5210 B)  

CHEMICAL OXYGEN DEMAND a mg/L CLOSED REFLUX, COLOURIMETRIC ND < 120 25.0 

METHOD (SM: 5220 D)  

TOTAL SUSPENDED SOLIDS a mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 8.3 < 50 5.0 
105 °C (SM: 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 620 :5 3,000 25 

°C (SM: 2540 C)  

TOTAL HARDNESS c mg/L as CaCO3  EDTA TITRIMETRIC METHOD (SM: 2340 C) 314 - 4.0 

NITRATE-NITROGEN C mg/L NO3 -N CADMIUM REDUCTION METHOD (SM: 4500 0.87 - 0.02 
-N05  E)  

PHOSPHATE 0  mg/L P043W ASCORBIC ACID METHOD (SM: 4500-P E) 0.31 - 0.03 

RESIDUAL CHLORINE  mg/L CIS MODIFIED DPD COLOURIMETRIC METHOD ND - 0.1 
(AT SITE)  

SULPHATE mg/L S042  TURBIDIMETRIC METHOD (SM: 4500SO42 76.5 - 0.3 

FAT, OIL AND GREASE a mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND 5 3 
METHOD (SM: 5520 B)  

SODIUM ADSORPTION RATIO - INDUCTIVELY COUPLED PLASMA (ICP) 1.35 - - 

AND CALCULATION METHOD  

(9oo12o15 CEWflFED - 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

50 14DOI:20E CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
1.BY BSI GROUP THJ1ft21D) CO.,LTO) 1/3 1101 0101101010 DIII I0 II 1101 IfflI 100 IIll 110 II 
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RESULT REGULATORY DETECTION 

EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AA761-0001 

METALS 

ARSENIC ° mg/L As HYDRIDE GENERATION AAS METHOD (SM: 0.0040 0.25 0.0003 

3114 C)  

BARIUM mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.080 1.0 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: 3030 F AND 
3120 B)  

CADMIUM c mg/L Cd IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND < 0.03 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 E 
AND 3111 B  

HEXAVALENT CHROMIUM c mg/L Cr COLOURIMETRIC METHOD (SM: 3500-Cr B) ND 0.25 0.006 

COPPER c  mg/L Cu IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC <LOQ < 2.0 0.005 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 E 
AND 3111 B  

LEAD c mg/L Pb IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND 0.2 0.015 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 E 
AND 3111 B  

MANGANESE c mg/L Mn IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC 0.076 s 5.0 0.004 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 E 
AND 3111 B  

MERCURY ° mg/L Hg COLD VAPOUR AAS METHOD (SM. 3112 B) ND < 0.005 0.0005 

NICKEL C mg/L Ni IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND < 1.0 0.005 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 E 
AND 3111 B  

SELENIUM c  mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND :5 0.02 0.0005 
3114 C)  

TITANIUM c mg/Li] NITRIC ACID-HYDROCHLORIC ACID ND - 0.010 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: 3030 FAND 
3120 B)  

TOTAL IRON ' mg/L Fe IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC 0.167 - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 F 
AND 3111 B  

ZINC c mg/L Zn IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND 5.0 0. 003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: 3030 E 
AND 3111 B  

PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 
ISO 90012015 CERTIFIED  
ISO 140012015 CERTIRED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 

BSI GROUP (THAILAND)  W IM 
2/3 2023-U006640 
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RESULT REGULATORY DETECTION 

EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AA761-0001 

MICROBIOLOGY 

COLIFORM BACTERIA b MPNI100 mL MULTIPLE-TUBE FERMENTATION 7,900 - 1.8 

TECHNIQUE (SM: 9221 B)  

FAECAL COLIFORM BACTERIA b MPN/100 mL MULTIPLE-TUBE FERMENTATION 1,700 - 1.8 

TECHNIQUE (SM: 9221 E)  

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEE, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD: INDUSTRIAL EFFLUENT STANDARDS, NOTIFICATION OF THE MINISTRY OF INDUSTRY, BE. 2560, 

PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE, VOL 134, PART 153 D, DATED JUNE 7, 2017. 

NO : NON-DELECTABLE. 

<LOQ : <LIMIT OF QUANTITATION (COPPER ~: 0.005 AND <0.050 mg/L). 

.............. I ...................................................... 

(MR BHUCHONK PANICHLERTUNIPI) 

LABORATORY SUPERVISOR 

FEBRUARY 3, 2023 

1110  90012015 CERTIFIED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 54001I2015 CERTIFIED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
351  GROUP (THAILAND)  CO..LTDJ 

3/3 2023-U006640 
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United Analyst and Engineering Consultant Co., Ltd. THAILAND \15E 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LOOTED TeI.0 2763 2828 Fax 027632800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
NSC .TISI •TIS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITftAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail : chod.padmuk@gmail.com  

SAMPLING SOURCE : TRIANGULAR POND AREA 

SAMPLE TYPE : EFFLUENT RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME 1 10:35 HOUR REPORT NO. : 2023-U015457 

SAMPLING METHOD : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2022-010805 

SAMPLING BY : MR MANIT PANCHOT ANALYSIS NO. : T23AC701-0006 

ANALYZED BY : MISS AMONRAT PUTTALEE 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC701-0006 

A - ELECTROMETRIC METHOD AT SITE (SM: 8.1 (29°C) 5.5-9.0 - 

PART 4500-H' B)  

TEMPERATURE °C LABORATORY AND FIELD METHODS (SM: < 40 - 

PART 2550 B)  

ELECTRICAL CONDUCTIVITY c pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 1,074 (29°C) - 0.1 
SITE (SM: PART 2510 B)  

TURBIDITY c  NTU NEPHELOMETRIC METHOD (SM: PART 2130 21 - 0.1 
B)  

ODOUR c  OBSERVATION METHOD SMELL - - 

COLOUR (ORIGINAL pH) b ADMI ADMI WEIGHTED-ORDINATE 14 300 10 
SPECTROPHOTOMETRIC METHOD (SM: 
PART 2120 F)  

COLOUR (pH 7.0) b ADMI ADMI WEIGHTED-ORDINATE 14 :5 300 10 
SPECTROPHOTOMETRIC METHOD (SM: 
PART 2120 F)  

SALINITY c ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.5 - 0.1 
SITE (SM: PART 2520 B)  

DISSOLVED OXYGEN c mg/L MEMBRANE ELECTRODE METHOD AT SITE 38 - 05 
(SM: PART 4500-0 G)  

BIOCHEMICAL OXYGEN DEMAND a  mg/L 5-DAY BOD TEST, MEMBRANE ELECTRODE 6.3 :5 20 2.0 
METHOD (SM: PART 5210 B AND PART 
4500-0 G)  

CHEMICAL OXYGEN DEMAND C mg/L CLOSED REFLUX, COLOURIMETRIC ND < 120 25.0 
METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS A mg/L DRIED AT 103-105°C (SM: PART 2540 D) 23.6 50 5.0 

TOTAL DISSOLVED SOLIDS b mg/L DRIED AT 180 'C (SM: PART 2540 C) 564 3,000 25 

TOTAL HARDNESS c mg/L as CaCO3  EDTA TITRIMETRIC METHOD (SM: PART 288 - 4.0 
2340 C)  

CYANIDE c mg/L CN DISTILLATION, COLOURIMETRIC METHOD ND < 0.2 0.005 
(SM: PART 4500-CN C AND PART 4500 
-CN- E)  

FORMALDEHYDE U mg/L DISTILLATION, COLOURIMETRIC METHOD ND 1 0.05 

FREE CHLORINE c  mg/L CIS MODIFIED DPD COLOURIMETRIC METHOD ND 1 0.1 
(AT SITE)  

NITRATE-NITROGEN C mg/L NO3--N CADMIUM REDUCTION METHOD (SM: 7.24 - 0.02 
PART 4500-NO3 E)  

PHENOLS mg/L DISTILLATION, DIRECT PHOTOMETRIC ND 1 0.1 
METHOD (SM: 5530 B AND 5530 D)  

( ISO 90012015 CERTIFIED 
. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

ISO 14001:2055 CERTIFIED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
951 GROUP crH9JLMD) cO.LTD) 

1/4 1 1111 Iti 111111111111111111111 111 1111111 1111111111I 11 111 
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United Analyst and Engineering Consultant Co., Ltd. THAILAND

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY 0<1105 TeI.0 2763 2828 Fax 02763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  N .11 TI S 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC701-0006 

PHOSPHATE c mg/L P043  ASCORBIC ACID METHOD (SM: PART 0.21 - 0.03 

4500-P E)  

RESIDUAL CHLORINE  mg/L CIS MODIFIED DPD COLOURIMETRIC METHOD ND - 0.1 

(AT SITE)  

SULPHATE mg/L SO2.  TURBIDIMETRIC METHOD (SM: PART 4500 69.5 - 0.3 
SO42 E)  

SULPHIDE b mg/L ZnS PRECIPITATION, I000METRIC <0.50 1 0.50 

METHOD (SM: PART 4500-S2-  F)  

TOTAL KJELDAHL NITROGEN b mg/L DIGESTION, DISTILLATION, TITRIMETRIC <LOQ 100 1.5 

METHOD (SM: PART 4500-Norg C)  

FAT, OIL AND GREASE a mg/L LIQUID-LIQUID, PARTITION-GR.AVIMETRIC ND 5 3 

METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO C - INDUCTIVELY COUPLED PLASMA (lOP) 1.58 - - 

AND CALCULATION METHOD 

METALS 

ARSENIC o mg/L As DIGESTION, HYDRIDE 0.0025 <0.25 1 0.0003 

GENERATION/ATOMIC ABSORPTION 
SPECTROMETRIC METHOD (SM: PART 3114 

C)  

BARIUM c mg/L Ba DIGESTION, INDUCTIVELY COUPLED 0.095 :5 1.0 0.005 
PLASMA METHOD (SM: 3030 FAND 3120 B)  

CADMIUM ' mg/LCd DIGESTION, DIRECT AIR-ACETYLENE NO < 0.03 0.002 

FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B)  

HEXAVALENT CHROMIUM ° mg/L Cr"' FILTRATION, COLOURIMETRIC METHOD ND < 0.25 0.006 

(SM: 3500-Cr B)  

TRIVALENT CHROMIUM c mg/L Cr" DIGESTION, DIRECT AIR-ACETYLENE ND 0.75 0.007 

FLAME FILTRATION, COLOURIMETRIC 
METHOD CALCULATION (SM: PART 3030 E, 
PART 3111 B AND PART 3500-Cr B)  

COPPER c  mg/L Cu DIGESTION, DIRECT AIR-ACETYLENE <LOO 2.0 0.005 

FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B)  

LEAD c  mg/L Pb DIGESTION, DIRECT AIR-ACETYLENE ND < 0.2 0.015 

FLAME METHOD (SM: PART 3030 E AND 
PART 31118)  

MANGANESE 0  mg/L Mn DIGESTION, DIRECT AIR-ACETYLENE 0.061 < 5.0 0.004 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B)  

MERCURY ° mg/L Hg DIGESTION, COLD-VAPOUR ATOMIC ND 0.005 0.0005 
ABSORPTION SPECTROMETRIC METHOD 

(SM: PART 3112 B)  

NICKEL c  mg/L Ni DIGESTION, DIRECT AIR-ACETYLENE ND < 1.0 0.005 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B)  

SELENIUM c mg/L Se DIGESTION, HYDRIDE ND 0.02 0.0005 
GENERATION/ATOMIC ABSORPTION 
SPECTROMETRIC METHOD (SM PART 3114 
C)  

TITANIUM c mg/L Ti DIGESTION, INDUCTIVELY COUPLED ND - 0.010 

PLASMA METHOD (SM: 3030 F AND 3120 B)  

TOTAL IRON C mg/L Fe DIGESTION, DIRECT AIR-ACETYLENE 0.332 - 0.005 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B)  

ISO 90012015 CER11FIED - 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR  TO WRIUEN PERMISSION  BY THE LABORATORY.  

I ISO 1400112015 CERTIRED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES.  
BY  951 GROUP (TFLRLE2D) CO..L10) 

2/4 2023-U015457 
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F] AE United Analyst and Engineering Consultant Co., Ltd. 
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNI TED  ANALYST AND ENGINEENG 

CONSULTANTCOMPANYLIMITED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  
NSC -TISI •TIS 17025 TESTING 

-------------- 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC701-0006 

ZINC mg/LZn DIGESTION, DIRECT AIR-ACETYLENE <LOQ <5.0 0.003 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B)  

MICROBIOLOGY 

FAECAL COLIFORM BACTERIA b MPNI100 mL MULTIPLE-TUBE FERMENTATION 17,000 - 1.8 
TECHNIQUE (SM: 9221 E)  

COLIFORM BACTERIA b MPN/100 mL MULTIPLE-TUBE FERMENTATION 17,000 - 1.8 
TECHNIQUE (SM: PART 9221 B)  

ORGANOCHLORINE PESTICIDES 

o-BHC c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

3-BHC c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM PART 
6630 C)  

y-BHC c pgiL LIQUID-LIQUID EXTRACTION, GAS ND NONE 002 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

5-BHC C pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

ALDRIN pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

DIELDRIN c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

ENDOSULFAN I pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

ENDOSULFAN II c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 004 
CHROMATOGRAPHIC METHOD (SM. PART 
6630 C)  

ENDOSULFAN SULFATE c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.04 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

ENDRIN c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.04 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

ENDRIN ALDEHYDE pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.04 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

HEPTACHLOR c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

HEPTACHLOR EPDXIDE c  pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.02 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

p,p-DDD pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.04 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

pp-DDE c pg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.04 
CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

r 50 90012015 CER11FD 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

I ISO 140012015 CERTIFiED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
I Y 951 DROOP (THMAND) CO.LTDJ 

3/4 2023-U015457 
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I United Analyst and Engineering Consultant Co., Ltd. 
LJW• 3 Sol Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED 
. TeI,O 2763 2828 Fax0 2763 2800 www.uaeconsuItant.com  E-malh uae@uaeconsultant.com  

NSC •TISI -uS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC701-0006 

p,p-DDT c IJg/L LIQUID-LIQUID EXTRACTION, GAS ND NONE 0.04 

CHROMATOGRAPHIC METHOD (SM: PART 
6630 C)  

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

a : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 

ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

SM STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

REGULATORY STANDARD : INDUSTRIAL EFFLUENT STANDARDS, NOTIFICATION OF THE MINISTRY OF INDUSTRY, BE. 2560, 

PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE, VOL 134, PART 153 D, DATED JUNE 7, 2017. 

ND : NON-DETECTABLE. 

<LOQ : < LIMIT OF QUANTITATION (TOTAL KJELDAHL NITROGEN > 1.5 AND <5.0 mg/L, COPPER > 0.005 AND <0.050 mg/L, 

ZINC > 0.003 AND < 0.050 mg/L). 

JCA \J, 

(MISS BENJAWAN VIRIYOTHAI) 
LABORATORY SUPERVISOR 

MARCH 8, 2023 

L150 90012015 CER11FED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

BY BSI 

0 140012015 CERTISED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITtED SAMPLES. 
GROUP (THAJL&240) CO..L1DJ 

4/4 2023-U015457 









United Analyst and Engineering Consultant Co., Ltd. 
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  

A /070~ 
I.AEOR\TORY .S(U3EDrr\GON 

THAILAND \AIS 

NSC JISI .TIS 17025 TESTING 

TESTING 0207 No. 0063 

CUSTOMER NAME 

ADDRESS 

CONTACT INFORMATION 

SAMPLING SOURCE 

SAMPLE TYPE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING METHOD C  

SAMPLING BY 

ANALYZED BY 

ANALYSIS REPORT 
TPI POLENE PUBLIC COMPANY LIMITED 

299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

TEL : 06 4294 9161 e-mail : chod.padmuk©gmail.com  

TRIANGULAR POND AREA 

EFFLUENT RECEIVED DATE : APRIL 25, 2023 

APRIL 25, 2023 ANALYTICAL DATE : APRIL 25 - MAY 10, 2023 

09:40 HOUR REPORT NO. 2023-U036447 

GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2022-010805 

MR ACHITA SAENG]AN ANALYSIS NO. : T23AH315-0001 

MISS NAPAPORN KHUNNOKKHUM 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AH315-0001 

pH c 
- ELECTROMETRIC METHOD AT SITE (SM: 8.9 (3400) 5.5-9.0 - 

PART 4500-H° B)  

TEMPERATURE C 00 LABORATORY AND FIELD METHODS (SM: 34 :5 40 - 

PART 2550 B)  

ELECTRICAL CONDUCTIVITY c pmhosIcm ELECTRICAL CONDUCTIVITY METHOD AT 448 (34°C) - 0.1 

SITE (SM: PART 2510 B)  

TURBIDITY c  NTU NEPHELOMETRIC METHOD (SM: PART 2130 40 - 0.1 

B)  

SALINITY c  ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.2 - 0.1 
SITE (SM PART 2520 B)  

DISSOLVED OXYGEN ° mg/L MEMBRANE ELECTRODE METHOD AT SITE 2.2 - 0.5 

(SM: PART 4500-0 G)  

BIOCHEMICAL OXYGEN DEMAND 5  mg/L 5-DAY BOD TEST, MEMBRANE ELECTRODE 6.6 < 20 2.0 

METHOD (SM: PART 5210 B AND PART 
4500-0 G)  

CHEMICAL OXYGEN DEMAND U mg/L CLOSED REFLUX, COLOURIMETRIC 40.0 s 120 25.0 

METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS A mg/L DRIED AT 103-105 °C (SM: PART 2540 D) 25.9 50 5.0 

TOTAL DISSOLVED SOLIDS b mg/L DRIED AT 180 °C (SM: PART 2540 C) 516 :5 3,000 25 

TOTAL HARDNESS C mg/L as CaCO3  EDTA TITRIMETRIC METHOD (SM PART 255 - 4.0 

2340 C)  

NITRATE-NITROGEN ° mg/L NO-N CADMIUM REDUCTION METHOD (SM. 166 - 0.02 
PART 4500-NO3- E)  

PHOSPHATE 0  mg/L PO4  ASCORBIC ACID METHOD (SM: PART 0.34 - 0.03 

4500-P E)  

RESIDUAL CHLORINE C mg/L 012  MODIFIED DPD COLOURIMETRIC METHOD ND - 0.1 

(AT SITE)  

SULPHATE C mg/L S042  TURBIDIMETRIC METHOD (SM: PART 4500 44.7 - 0.3 
SO42 E)  

FAT, OIL AND GREASE C mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND <5 3 
METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO C 
- INDUCTIVELY COUPLED PLASMA (lOP) 1.54 - - 

AND CALCULATION METHOD 

( ISO 90012015 CER11FED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
BY 891 GROUP (THAILAND) cO.LTDJ 

1/3 11111 DIV 1101 0111 11111 DID IFIl VU 100 UI UF 



4

/07"~ 
United Analyst and Engineering Consultant Co., Ltd. 

LIBOPTOEY ACOlWrLVTON 

THAtAND \BI1.SS 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsuJtant.com  E-mail: uae@uaeconsultant.com  NSC JISI .TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AH315-009J_ 
METALS 

ARSENIC C mg/L As DIGESTION, HYDRIDE 0.0030 0.25 0.0003 
GENERATION/ATOMIC ABSORPTION 
SPECTROMETRIC METHOD (SM: PART 3114 
C) 

 

BARIUM C mg/L Ba DIGESTION, INDUCTIVELY COUPLED 0.076 1.0 0.005 
PLASMA METHOD (SM: PART 3030 F AND 
PART 3120 B) 

 

CADMIUM C mg/L Cd DIGESTION, DIRECT AIR-ACETYLENE ND < 0.03 0.002 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B) 

 

HEXAVALENT CHROMIUM C mg/L Cr6' FILTRATION, COLOURIMETRIC METHOD ND < 025 0.006 
(SM: 3500-Cr B) 

 

COPPER C mg/L Cu DIGESTION, DIRECT AIR-ACETYLENE ND < 2.0 0.005 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B) 

 

LEAD C mg/L Pb DIGESTION, DIRECT AIR-ACETYLENE ND < 0.2 0.015 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B) 

 

MANGANESE C mg/L Mn DIGESTION, DIRECT AIR-ACETYLENE <LOQ :5 5.0 0.004 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B) 

 

MERCURY C mg/L Hg DIGESTION, COLD-VAPOUR ATOMIC 0.0010 < 0.005 0.0005 
ABSORPTION SPECTROMETRIC METHOD 
(SM: PART 3112 B) 

 

NICKEL C  mg/L Ni DIGESTION, DIRECT AIR-ACETYLENE ND 1.0 0.005 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B) 

 

SELENIUM C mg/L Se DIGESTION, HYDRIDE ND 0.02 0.0005 
GENERATION/ATOMIC ABSORPTION 
SPECTROMETRIC METHOD (SM. PART 3114 
C) 

 

TITANIUM C mg/L Ti DIGESTION, INDUCTIVELY COUPLED ND - 0.010 
PLASMA METHOD (SM: PART 3030 F AND 
PART 3120 B) 

 

TOTAL IRON C mg/L Fe DIGESTION, DIRECT AIR-ACETYLENE 0.210 - 0.005 
FLAME METHOD (SM: PART 3030 E AND 
PART 3111 B) 

 

ZINC C mg/L Zn DIGESTION, DIRECT AIR-ACETYLENE 0.059 <5.0 0.003 
FLAME METHOD (SM PART 3030 E AND 
PART 3111B) 

ISO 9001.2015 CER11FED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 14001.20S CERTIRED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
VB GR01JP (THAJL8ND) CO.,LTDJ 

2/3 2023-U036447 



"AF United Analyst and Engineering Consultant Co., Ltd. 
3 Sal Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED Tel. 0 2763 2828 Fax 02763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  

zo*'~ 
LIRORYTORY ACQIEDGITWY 

THALAND 

NSC -TISI -TIS 17025 TESTING 
TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS 

j 

STANDARD LIMIT  

T23AH315-0001 
MICROBIOLOGY 

COLIFORM BACTERIA b MPNI100 mL MULTIPLE-TUBE FERMENTATION 35,000 - 1.8 
TECHNIQUE (SM: PART 9221 B) 

 

FAECAL COLIFORM BACTERIA b MPNI100 mL MULTIPLE-TUBE FERMENTATION 35,000 - 1.8 
TECHNIQUE (SM: 9221 E) 

 

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/TURBID 

SEDIMENT BROWN 

a : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 
C : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEE, 23 rDffION  2017. 

REGULATORY STANDARD: INDUSTRIAL EFFLUENT STANDARDS, NOTIFICATION OF THE MINISTRY OF INDUSTRY, BE. 2560, 
PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE, VOL 134, PART 153 D, DATED JUNE 7,2017. 

ND NON-DETECTABLE. 

<LOQ : < LIMIT OF QUANTITATION (MANGANESE 0.004 AND <0.050 mg/L). 

044C4~ ~~. 
........................... I ................................... 

(MR BHUCHONK PANICHLERTUMPI) 
LABORATORY SUPERVISOR 

MAY 19, 2023 

ISO 90012015 CERTIFIED \ • PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 
I ISO 14001:2015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
I,BBSI GROUP (TH4JLAND) CO.,LTDJ 

3/3 2023-U036447 
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United Analyst and Engineering Consultant Co., Ltd. \SIA.DSSc HKAND  
3 Sal Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED TeLO 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
NSC TISI -uS 17025 TESTING 

No. 0063 TESTING 0207 

ANALYSIS REPORT 
CUSTOMER NAME TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail chod.padmuk©gmaiLcom 

SAMPLING SOURCE : TRIANGULAR POND AREA 

SAMPLE TYPE : EFFLUENT RECEIVED DATE : JUNE 20, 2023 

SAMPLING DATE : JUNE 20, 2023 ANALYTICAL DATE : JUNE 20 - JULY 1, 2023 

SAMPLING TIME 09:50 HOUR REPORT NO. : 2023-U054019 

SAMPLING METHOD " : GRAB, GRAB AND STERILE TECHNIQUE WORK NO. : 2022-010805 

SAMPLING BY ' : MR ACHITA SAENGJAN ANALYSIS NO. : T23AL599-0001 

ANALYZED BY : MISS AKSARIN BUNKONG 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AL599-0001 

pH C - ELECTROMETRIC METHOD AT SITE (SM: 8.7 (33°C) 5.5-9.0 - 

PART 4500-H' B)  

TEMPERATURE C °C THERMOMETER AT SITE (SM: PART 2550 33 < 40 - 

B)  

ELECTRICAL CONDUCTIVITY c mhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 873 (33°C) - 0.1 

SITE (SM: PART 2510 B)  

DISSOLVED OXYGEN C mg/L MEMBRANE ELECTRODE METHOD AT SITE 4.5 - 0.5 

(SM: PART 4500-0 G)  

SALINITY C ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.4 - 0.1 

SITE (SM: PART 2520 B)  

TURBIDITY C NTU NEPHELOMETRIC METHOD (SM: PART 2130 18 - 0.1 

B)  

BIOCHEMICAL OXYGEN DEMAND C mg/L MEMBRANE ELECTRODE METHOD (SM: ND <20 2.0 

PART 5210 B AND PART 4500-0 G)  

CHEMICAL OXYGEN DEMAND C mg/L CLOSED REFLUX, COLOURIMETRIC ND 120 250 

METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS A mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 12.8 50 5.0 

105 'C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 508 3,000 25 

°C (SM: PART 2540 C)  

TOTAL HARDNESS c mg/L as CaCO3  EDTA TITRIMETRIC METHOD (SM PART 214 - 4.0 

2340 C)  

NITRATE-NITROGEN C mg/L NO,--N CADMIUM REDUCTION METHOD (SM: 0.32 - 0.02 

PART 4500-NO3 E)  

PHOSPHATE C mg/L PO4  ASCORBIC ACID METHOD (SM: PART 0.21 - 0.03 

4500-PE)  

RESIDUAL CHLORINE c mg/L C12  MODIFIED DPD COLOURIMETRIC METHOD ND - 0.1 

(AT SITE)  

SULPHATE C mg/L 5042 TURBIDIMETRIC METHOD (SM: PART 4500 70.8 - 0.3 
SO42 E)  

FAT, OIL AND GREASE  mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND <5 3 

METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO C - INDUCTIVELY COUPLED PLASMA (ICP) 1.63 - - 

AND CALCULATION METHOD  

r ISO 90012015 CER1111ED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIFIED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
851  GROUP (THAILAND)  CO.LTOJ 1/3 IlDIDIM IlMI DIII I DII MID III 1DM lID 11111 DIII IDOl 



LI AE United Analyst and Engineering Consultant Co., Ltd. THALAND 

3 Sol Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail:uae@uaeconsultant.com  NSC TISI -TIS 17025 
TESTING 0207 

IADOR\TORY .\CO1UDITAI1OX 

TESTING 
No. 0063 

RESULT REGULATORY DETECTION 

EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AL599-0001 

METALS 

ARSENIC  mg/L As HYDRIDE GENERATION AAS METHOD (SM: 0.0019 < 0.25 0.0003 

PART 3114 C)  

BARIUM c mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.050 < 1.0 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (lOP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM c mg/L Cd IN-HOUSE METHOD: UAETP.IW.01 (NITRIC ND 003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

HEXAVALENT CHROMIUM c mg/L Cr6' COLOURIMETRIC METHOD (SM: PART ND < 0.25 0.006 

3500-Cr B)  

COPPER  mg/L Cu IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND < 2.0 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM PART 
3030 EAND PART 3111 B  

LEAD 0  mg/L Pb IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND :5 0.2 0.015 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

MANGANESE c mg/L Mn IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC <LOQ < 5.0 0.004 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

MERCURY c mg/L Hg COLD VAPOUR AAS METHOD (SM PART ND 0.005 0.0005 
3112 B)  

NICKEL c  mg/L Ni IN-HOUSE METHOD UAE.TP.IW.01 (NITRIC ND < 1.0 0.005 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

SELENIUM C mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND 002 0.0005 
PART 3114 C)  

TITANIUM ° mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.010 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (lOP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

TOTAL IRON c mg/L Fe IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC 0.149 - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

ZINC  mg/L Zn IN-HOUSE METHOD: UAE.TP.IW.01 (NITRIC ND < 5.0 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

ISO 90012015 CERTIFIED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 14001:2015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
901 GROUP (THAILAND) CO.LTD. 2/3 2023-U054019 



4  United Analyst and Engineering Consultant Co., Ltd. 
LNBOR\TORY .-SCWEUG\11OY 

THAILAND B 1 Ns 

3 Sol Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  NSC TISI TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
EFFLUENT PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AL599-0001 

MICROBIOLOGY 

COLIFORM BACTERIA b MPN/100 mL MULTIPLE-TUBE FERMENTATION 22,000 - 1.8 
TECHNIQUE (SM: PART 9221 B)  

FAECAL COLIFORM BACTERIA b MPN/100 mL MULTIPLE-TUBE FERMENTATION 11,000 - 1.8 
TECHNIQUE (SM: PART 9221 E)  

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 

ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 `EDITION, 2017. 

REGULATORY STANDARD: INDUSTRIAL EFFLUENT STANDARDS, NOTIFICATION OF THE MINISTRY OF INDUSTRY, B.E. 2560, 

PUBLISHED IN THE ROYAL GOVERNMENT GAZETTE, VOL 134, PART 153 D, DATED JUNE 7,2017. 

ND : NON-DETECTABLE. 

<LOQ : < LIMIT OF QUANTITATION (MANGANESE 2:0.004 AND <0.050 mg/L). 

(MISS BENJAWAN VIRIYOTHAI) 
LABORATORY SUPERVISOR 

JULY 5, 2023 

ISO 90012015 CER11FD 

ISO 140012015 CERTIFIED 

351 GROUP (THAILAND) CO.,LTD. 

( 
 

PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 

3/3 2023UO54019 

- End of Analysis Report - 
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,J AE United Analyst and Engineering Consultant Co., Ltd. 
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNITED ANALYST AND ENSINEERNA 

CONSULTANT COMPANY LOSTED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  

Z"~I 
025)11ATORE .MCREDEI.\TD)\ 

THAILAND 

NSC .TISI .TIS 17025 TESTING 

TESTING 0207 No. 0063 

CUSTOMER NAME 

ADDRESS 

CONTACT INFORMATION 

SAMPLING SOURCE 

SAMPLE TYPE 

SAMPLING DATE 

SAMPLING TIME 

SAMPLING METHOD ° 

SAMPLING BY °  

ANALYZED BY 

ANALYSIS REPORT 
TPI POLENE PUBLIC COMPANY LIMITED 

299 MOO 5 M1TRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

TEL : 06 4294 9161 e-mail : chod.padmuk@gmail.com  

irvuquiJau rn 5 

GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

13:40 HOUR REPORT NO. : 2023-U014906 

GRAB WORK NO. : 2022-010806 

MR MANIT PANCHOT ANALYSIS NO. : 123AC699-0003 

MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 

GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0003 

pH - ELECTROMETRIC METHOD AT SITE (SM: 7.2  

PART 4500-H' B)  

TEMPERATURE 0  'C THERMOMETER AT SITE (SM. PART 2550 23 - 

B)  

TURBIDITY NTU NEPHELOMETRIC METHOD (SM: PART 2130 13 - 0.1 

B)  

ELECTRICAL CONDUCTIVITY c pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 971 (28°C) - 0.1 

SITE (SM: PART 2510 B)  

SALINITY  ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.5 - 0.1 

SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND  mg/L MEMBRANE ELECTRODE METHOD (SM: NO - 1.0 

PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND 0  mg/L CLOSED REFLUX, COLOURIMETRIC NO - 25.0 

METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS 0  mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- NO - 5.0 

105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 666 - 25 

°C (SM: PART 2540 C)  

TOTAL HARDNESS a mu/L as CaCO EDTA TITRIMETRIC METHOD (SM: PART 416 - 4.0 

2340 C)  

NITRATE NITROGEN c mg/L NO3 -N CADMIUM REDUCTION METHOD (SM: 0.11 - 0.02 

PART 4500-NO3 E)  

PHOSPHATE mg/L P043-  ASCORBIC ACID METHOD (SM: PART NO - 0.03 

4500-P E)  

RESIDUAL CHLORINE c mg/L CIS DPD FERROUS TITRIMETRIC METHOD (SM: NO - 0.1 

PART 4500-Cl F)  

SULPHATE ° mg/L 5042  TURBIDIMETRIC METHOD (SM: PART 4500 185 - 0.3 
SO42 E)  

FAT, OIL AND GREASE 0  mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC NO - 3 

METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO - INDUCTIVELY COUPLED PLASMA (ICP) 0.310 - - 

AND CALCULATION METHOD 

( 150 90012015 CER11FIED - 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
I.,y 951 GROUP (THAJLAND) CO.L10) 

1/3 III ID III ill DIII11111111111 11H 1111111111 11111 El IN 



A /07~ 
L\ROR\TORY .SCREDFT-SI1AS 

I IF United Analyst and Engineering Consultant Co., Ltd. THMAND RL\.SSs 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED  Tel.0 2763 2828 Fax 027632800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  NSC -TISI .TIS 17025 TESTING  

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0003 

METALS 

ARSENIC c  mg/L As HYDRIDE GENERATION AASMETHOD(SM: ND 0.01 0.0003 

PART 3114 C)  

BARIUM c mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.017 - 0.003 

DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (lOP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM c mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

HEXAVALENT CHROMIUM c  mg/L Cr"COLOURIMETRIC METHOD (SM: PART ND < 0.05 0.006 

3500-Cr B)  

COPPER c mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ :51.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
oflofl C AFJF\ OA OT 04110 

IRON mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC 0.344 - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

LEAD C mg/L Pb IN-HOUSE METHOD: UAE. TP.GW.01 (NITRIC ND < 0.01 0.003 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

MANGANESE C mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

MERCURY " mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 ND s 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
'5110 P 

NICKEL T  mD/LNI IN-HOUSE METHOD: UAETPGWO1(NITR!C ND < 0.02 0.005 H 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 F AND PART 3111 B  

SELENIUM ° mg/L Se HYDRIDE GENERATION AAS METHOD (SM ND < 001 0.0005 
PART 3114 C)  

TITANIUM c  mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (lOP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

ISO (9001.2o15 CERTIFIED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 14001I2015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
1.v BSI GROUP (THAJLAND) CO.,LTD. 

2/3 2023-U014906 



A /70~ 
L\BS)R\TOIM UCCR000\OIT\ 

P United Analyst and Engineering Consultant Co., Ltd. AND  

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANAL ST AND ENGNEERING 

CONSULTANT COMPANY LIMITED 
 Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  
17025 TESTING  STING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0003 

ZINC c mg/LZn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC NO <5.0 0.003 

ACID DIGESTION AND DIRECT AIR 

ACETYLENE FLAME METHOD); SM: PART 

3030 EAND PART 3111 B 

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

c : VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD : GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535. 

ND : NON-DETECTABLE. 

<LOQ : < LIMIT OF QUANTITATION (COPPER 0.002 AND <0.025 mg/L, MANGANESE ~: 0.002 AND <0.025 mg/L). 

\i. 
(MISS BENJAWAN VIRIYOTHAI) 

LABORATORY SUPERVISOR 

MARCH 8, 2023 

ISO 90012015 CERI1FRD 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

I ISO 140012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
By  BSI GROUP (TH4JLAND) CO,LM.

3/3 2023-U014906 
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/07~ 
L\W)RNTORY .0(2502 (1102 

!_ AE United Analyst and Engineering Consultant Co., Ltd. ND \RI\.ns 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENSNEEPP0S 
CONSULTANT COMPANY LIMITED Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  NSC TISI .115 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail : chod.padmuk©gmail.com  

SAMPLING SOURCE Imfillaij I5 5 

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME : 14:30 HOUR REPORT NO. : 2023-U014907 

SAMPLING METHOD ° : GRAB WORK NO. : 2022-010806 

SAMPLING BY : MR MANIT PANCHOT ANALYSIS NO. : T23AC699-0004 

ANALYZED BY : MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 
GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0004 

pH ° - ELECTROMETRIC METHOD AT SITE (SM: 6.9 (27°C) - - 

PART 4500-H' B)  

TEMPERATURE TM  
00 THERMOMETER AT SITE (SM. PART 2550 27 - - 

B)  

TURBIDITY ° NTU NEPHELOMETRIC METHOD (SM PART 2130 0.4 - 0.1 

B)  

ELECTRICAL CONDUCTIVITY  IJmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 956 (27°C) - 0.1 

SITE (SM: PART 2510 B)  

SALINITY c ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.4 - 0.1 

SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND 0  mg/L MEMBRANE ELECTRODE METHOD (SM: ND - 1.0 

PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND 0  mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 

METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- ND - 5.0 

105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 570 - 25 
00 (SM: PART 2540 C)  

TOTAL HARDNESS a malL as CaCO EDTA TITRIMETRIC METHOD (SM: PART 337 - 4.0 

2340 C)  

NITRATE NITROGEN c  mg/L NO3 -N CADMIUM REDUCTION METHOD (SM. 0.19 - 0.02 

PART 4500-NO3 E)  

PHOSPHATE c mg/L PO4 
 3
- ASCORBIC ACID METHOD (SM: PART NO - 0.03 

4500-P E)  

RESIDUAL CHLORINE  mg/L C12  DPD FERROUS TITRIMETRIC METHOD (SM: NO - 0.1 

PART 4500-Cl F)  

SULPHATE c mg/L 5042  TURBIDIMETRIC METHOD (SM: PART 4500 48.0 - 0.3 
SO42 E)  

FAT, OIL AND GREASE  mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC NO - 3 

METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO '' - INDUCTIVELY COUPLED PLASMA (lOP) 0.254 - - 

AND CALCULATION METHOD 

150 90012015 CERTIFIED - 
. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

LBY BSI 

O 140012015 CERTIFIED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
GROUP THAJL4ND) cO,LTOJ 

1/3 11111 11H 111111111 11~1 11111111111111111111111 Mil 111111111IF 



A /7*"",\ 
LABOP\TONY ACCUNLAEON  

I 
United Analyst and Engineering Consultant Co., Ltd.  THAILAND 

3 Sal Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNI TED ANALYST AND ENGINEER ING 

CONSULTANT COMPANY CANTED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
NSC -TISI .TIS 17025 TESTING  STING 

................................................................................................... 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0004 

METALS 

ARSENIC c  mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND 0.01 0.0003 
PART 3114 C)  

BARIUM C mg/L Ba NITRIC ACID-HYDROCHLORIC ACID ND - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM C mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

HEXAVALENT CHROMIUM C mg/L Cr"  COLOURIMETRIC METHOD (SM: PART ND < 0.05 0.006 
3500-Cr B)  

COPPER c mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <[00 :51.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
"non C flM' 0ACmO.1D 

IRON c mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 F AND PART 3111 B 

LEAD c mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.01 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

MANGANESE C mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND :5 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

MERCURY C mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 ND 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 P 

NICKEL mg/L Ni IN-HOUSE METHOD UAE.TP.GW.01 (NITRIC ND 002 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

SELENIUM mg/L Se HYDRIDE GENERATION AAS METHOD (SM: 0.0009 0.01 0.0005 
PART 3114 C)  

TITANIUM C mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM. PART 3030 F 
AND PART 3120 B)  

150 90012015 CER1TFED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 540012015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES 
By  951 GROUP (THAJLAND) CO.LTDj 

2/3 2023-U014907 
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F] AE United Analyst and Engineering Consultant Co., Ltd. THAILAND 
I 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
AN ED ANA' AS' AND ENGINEERING 

CONSULTANT COMPANY LIMITED  TeI.0 2763 2828 Fax 027632800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  NSC .flJ -TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0004 

ZINC c  mg/LZn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC 0.094 5.0 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

SAMPLE CONDITION 

WATER'S COLOUR/TURBID COLOURLESS/CLEAR 

SEDIMENT - 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 
C : VERIFIED BY OWN LABORATORY QUALM SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

REGULATORY STANDARD :GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (BE. 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535. 

ND . NON-DETECTABLE. 

<LOQ : < LIMIT OF QUANTITATION (COPPER > 0.002 AND <0.025 mg/L). 

2C¼A \L 
(MISS BENJAWAN VIRIYOTHAI) 

LABORATORY SUPERVISOR 

MARCH 8, 2023 

r ISO 90012015 CER~"IIIED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

I 1001:2015  CERD I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
By  951 GROUP  (1HJLNO.,LTDJ 

3/3 2023-U014907 
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!_ AE United Analyst and Engineering Consultant Co., Ltd. AND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGI NEER ING 

CONSULTANT COMPANY LIMITED Tel.0 2763 2828 Fax 027632800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  NSC TISl TlS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail : chod.padmuk©gmail.com  

SAMPLING SOURCE : 

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME : 14:00 HOUR REPORT NO. : 2023-U014908 

SAMPLING METHOD C : GRAB WORK NO. : 2022-010806 

SAMPLING BY C : MR MANIT PANCHOT ANALYSIS NO. : T23AC699-0005 

ANALYZED BY : MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 
GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0005 

pH c - ELECTROMETRIC METHOD AT SITE (SM: 7.1 (29°C) - - 

PART 4500-H' B)  

TEMPERATURE T  'C THERMOMETER AT SITE (SM PART 2550 29 - - 

TURBIDITY c NTU NEPHELOMETRIC METHOD (SM: PART 2130 0.4 - 0.1 

B)  

ELECTRICAL CONDUCTIVITY c pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 1,003 (29°C) - 0.1 

SITE (SM: PART 2510 B)  

SALINITY c  ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.5 - 0.1 
SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND C mg/L MEMBRANE ELECTRODE METHOD (SM: NO - 1.0 

PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND ° mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 

METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS c mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- ND - 5.0 
105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b miL TOTAL DISSOLVED SOLIDS DRIED AT iBO 604 - 25 

'C (SM: PART 2540 C)  

TOTAL HARDNESS a moiL as CaCO EDTA TITRIMETRIC METHOD (SM: PART T - 4.0 
2340 C)  

NITRATE NITROGEN c mg/L NO,--N CADMIUM REDUCTION METHOD (SM: 0.10 - 0.02 
PART 4500-NO3 E)  

PHOSPHATE c mg/L P043  ASCORBIC ACID METHOD (SM: PART ND - 0.03 

4500-P E)  

RESIDUAL CHLORINE c mg/L CS DPD FERROUS TITRIMETRIC METHOD (SM: ND - 0.1 
PART 4500-Cl F)  

SULPHATE C mg/L SO42  TURBIDIMETRIC METHOD (SM: PART 4500 83.5 - 0.3 
SO42  E)  

FAT, OIL AND GREASE c mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND - 3 
METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO " - INDUCTIVELY COUPLED PLASMA (ICP) 0.457 - - 

AND CALCULATION METHOD  

( ISO 90012015 CERTIFIED 
. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 540012015 CERTIFIED S THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
By  851 GROUP THAJLA!4D) cO.,LTDJ 

1/3 1101 MID 1101 DIII D DIII DID IIU DID IUI I IIi ID II 
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F' 1E United Analyst and Engineering Consultant Co., Ltd. THAILAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 
CONSULTANT COMPANY LIMITED TeI.0 2763 2828 Fax 027632800 www.uaeconsuItant.com  E-mail:uae@uaeconsultant.com  NSC JISI TIS 17025 TESTING 

TESTING 0207  No. 0063 

RESULT REGULATORY DETECTION 

GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0005 

METALS 

ARSENIC C mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND s 0.01 0.0003 
PART 3114 C)  

BARIUM ' mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.096 - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM c mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

HEXAVALENT CHROMIUM c mg/L Cr  6+  COLOURIMETRIC METHOD (SM: PART ND < 0.05 0.006 
3500-Cr B)  

COPPER c mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOG :51.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
OlSOn 0 ,OIfl ODPT 'DIII 0 

IRON C mg/L Fe IN-HOUSE METHOD: UAE. TP.GW.01 (NITRIC ND - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

LEAD c  mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND s 0.01 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

MANGANESE C mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ 15 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

MERCURY '' mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 ND < 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 B 

NICKEL 0  mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND 0.02 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

SELENIUM c  mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND 0.01 0.0005 
PART 3114 C)  

TITANIUM c  mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

Z~~5 

CERTIFIED • PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

L

IRED I S THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
) CO.,LTDJ 

2/3 2023-U014908 
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United Analyst and Engineering Consultant Co., Ltd. THAIAND \\ 
'" 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UN I TED ANALYST AND ENGNEERNA 

CONSULTANT COMPANY LOOTED TeI.0 2763 2828 Fax 02763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
NSC •TISI .TIS 17025 TESTING  

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
GROUNDWATER PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC699-0005 

ZINC T  mg/LZn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC 0.039 5.0 0.003 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

SAMPLE CONDITION 

WATER'S COLOUR/TURBID COLOURLESS/CLEAR 

SEDIMENT - 

a : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 

ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD :GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (BE. 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535. 

NO . NON-DETECTABLE. 

<[00 : < LIMIT OF QUANTITATION (COPPER 0.002 AND <0.025 mg/L, MANGANESE > 0.002 AND <0.025 mg/L). 

12
2
i 

OLA^i \J, 
(MISS BENJAWAN VIRIYOTHAI) 

LABORATORY SUPERVISOR 

MARCH 8, 2023 

150 

9~(THAJ5LAND) 

PE0 - 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

L 

ISO 14 IRED S THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
BSI GRO CO.LTDJ 

3/3 2023-U014908 
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!J AE United Analyst and Engineering Consultant Co., Ltd. THAILAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNI TED ANALYST AND ENGINEERING 

CONSULTANT COMPASS LOOTED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  NSC -TISI -TIS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 M1TRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail : chod.padmuk©gmail.com  

SAMPLING SOURCE : MONITORING WELL 

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME : 11:10 HOUR REPORT NO. : 2023-U015162 

SAMPLING METHOD C : SUBMERSIBLE PUMP WORK NO. : 2022-010806 

SAMPLING BY C : MR MANIT PANCHOT ANALYSIS NO. : 123AC694-0001 

ANALYZED BY : MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 

MW 1 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0001 

pH ° - ELECTROMETRIC METHOD AT SITE (SM: 6.5 (30°C) - - 

PART 4500-H B)  

TEMPERATURE °C THERMOMETER AT SITE (SM' PART 2650 30 - - 

B)  

ELECTRICAL CONDUCTIVITY c pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 1,652 (30°C) - 0.1 

SITE (SM: PART 2510 B)  

TURBIDITY c  NTU NEPHELOMETRIC METHOD (SM: PART 2130 45 - 0,1 

B)  

SALINITY  ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.8 - 0.1 

SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND c mg/L MEMBRANE ELECTRODE METHOD (SM: ND - TO 

PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND 0  mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 

METHOD (SM: PART 5220 0)  

TOTAL SUSPENDED SOLIDS  mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 10.3 - 5.0 

105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 978 - 25 
°C (SM: PART 2540 C)  

TOTAL HARDNESS a mg/L as CaCO,lEDTA TITRIMETRIC METHOD (SM: PART 733 - 4.0 

2340 C)  

NITRATE-NITROGEN C mg/L NO3--N CADMIUM REDUCTION METHOD (SM: ND - 0.02 
PART 4500-NO3 E)  

PHOSPHATE c mg/L P043' ASCORBIC ACID METHOD (SM: PART ND - 0.03 

4500-P E)  

RESIDUAL CHLORINE  mg/L CIS DPD FERROUS TITRIMETRIC METHOD (SM ND - 0.1 
PART 4500-Cl F)  

SULPHATE mg/L SO TURBIDIMETRIC METHOD (SM: PART 4500 150 - 0.3 

-SO42-  E)  

FAT, OIL AND GREASE c mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND - 3 
METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO c INDUCTIVELY COUPLED PLASMA (ICP) 1.09 - - 

AND CALCULATION METHOD 

( ISO 90012015 CERTIFIEDfl 
. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIFIED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
1BY 1151 GROUP (THJL.4ND) C0.LT,) 

1/3 110101111111111111110 UII DID III DII 1111 11111111 MI II 
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I iso 14001-2015 CERTIRED 

BSI GROUP (THAILAND) CO.,LTD. 

. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

. THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 

2/3 2023-U015162 
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United Analyst and Engineering Consultant Co., Ltd. THALAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AN ENGINEERING 

CONSULTANT COMPANY LIMITED TeI.0 2763 2828 Fax 02763 2800 www.uaeconsuItant.com  E-mail:uae@uaeconsultant.com  NSC . ISI .fl 17025 TESTING 

TESTING 0207 
TLcTTErTATza 

No. 0063 

RESULT REGULATORY DETECTION 

MW 1 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0001 

METALS 

ARSENIC c mg/L As HYDRIDE GENERATION AAS METHOD (SM ND 0.01 0.0003 

PART 3114 C)  

BARIUM c mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.059 - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM C mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

HEXAVALENT CHROMIUM c  mg/L Cr` COLOURIMETRIC METHOD (SM: PART ND s 0.05 0.006 
3500-Cr B)  

COPPER c mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOO s 1.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 

tTMfl PART DIII ID 

TOTAL IRON c  mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

LEAD c mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.01 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

MANGANESE c  mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOO 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

MERCURY b mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 <LOQ 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 B 

NICKEL c  mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.02 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

SELENIUM C mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND < 001 0.0005 
PART 3114 C)  

TITANIUM o mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  
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United Analyst and Engineering Consultant Co., Ltd.  THAILAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UN I TED ANALYST AND ENGINEERING 

CONSULTANT COMPANY  LIMITED TeI.0 2763 2828 Fax 02763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  • NSC TISI •TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
MW 1 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0001 

ZINC  mglLZn IN-HOUSE METHOD: UAE.TP.GW.01(NITRIC NO <5.0 0.003 

ACID DIGESTION AND DIRECT AIR 

ACETYLENE FLAME METHOD); SM: PART 

3030 F AND PART 3111 B 

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 

ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEE, 23 "EDITION, 2017. 

REGULATORY STANDARD GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535. 

ND : NON-DETECTABLE. 

<LOQ : < LIMIT OF QUANTITATION (COPPER 0.002 AND < 0.025 mg/L, TOTAL IRON ~! 0.005 AND <0.050 mg/L, 

MANGANESE 0.002 AND <0.025 mg/L, MERCURY > 0.0001 AND <0.0005 mg/L). 

....................................................... ............. 

(MR BHUCHONK PANICHLERTUMPI) 
LABORATORY SUPERVISOR 

MARCH 8, 2023 

( ISO 90012015 CERTIFIED
. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

I ISO 140012015 CERTIFIED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
1,v 951 GROUP (THAILAND)  CO.,LT) 

3/3 2023U015162 
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United Analyst and Engineering Consultant Co., Ltd. THAILAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNIT ED ANALYST END ENUEERNG 

CONSULTANT COMPANY LMrrED TeI.0 2763 2828 Fax 027632800 www.uaeconsultant.com  E-mail: uae@uaeconsultant  corn NSC 11S1 .TIS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL S 06 4294 9161 e-mail : chod.padmuk©gmail.com  

SAMPLING SOURCE : MONITORING WELL 

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME : 10:45 HOUR REPORT NO. : 2023-U015163 

SAMPLING METHOD c : SUBMERSIBLE PUMP WORK NO. : 2022-010806 

SAMPLING BY C : MR MAN1T PANCHOT ANALYSIS NO. : T23AC694-0002 

ANALYZED BY : MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 
MW 2 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0002 

pH - ELECTROMETRIC METHOD AT SITE (SM: 6.6 (29°C) - - 

PART 4500-ft B)  

TEMPERATURE C °C THERMOMETER AT SITE (SM. PART 2550 29 - - 

B)  

ELECTRICAL CONDUCTIVITY pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 1,631 (2900) - 0.1 
SITE (SM: PART 2510 B)  

TURBIDITY ° NTU NEPHELOMETRIC METHOD (SM: PART 2130 46 - 0.1 
B)  

SALINITY c ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.8 - 0.1 
SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND c mg/L MEMBRANE ELECTRODE METHOD (SM: ND - 1.0 
PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND c mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 
METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS c mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 9.2 - 5.0 
10500 (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b m9fL TOTAL DISSOLVED SOLIDS DRIED AT 180 960 - 25 
00 (SM: PART 2540 0)  

TOTAL HARDNESS a mg/L as CaCO. EDTA TITRIMEVRIC METHOD (SM: PART 642 - 4.0 
2340 C)  

NITRATE-NITROGEN ° mg/L NO3--N CADMIUM REDUCTION METHOD (SM: ND - 0.02 
PART 4500-NO3-  E)  

PHOSPHATE c mg/L PO, ASCORBIC ACID METHOD (SM: PART 0.03 - 0.03 
4500-P E)  

RESIDUAL CHLORINE c  mg/L 012  DPD FERROUS TITRIMETRIC METHOD (SM: ND - 0.1 
PART 4500-Cl F)  

SULPHATE C mg/L So 2- TURBIDIMETRIC METHOD (SM: PART 4500 147 - 0.3 
-SO42  E)  

FAT, OIL AND GREASE c mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC NO - 3 
METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO c INDUCTIVELY COUPLED PLASMA (lOP) 1.12 - - 

AND CALCULATION METHOD 

Z55 

FED • PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

IRED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 

L
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LSDR-\TORY .A(DEIDTM1AN 

I III United Analyst and Engineering Consultant Co., Ltd. THAILAND \ '' 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 111   
UNITED ANAL yST AND ENGINEERING 

CONSULTANT COMUANU LIMITED Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
NSC TISI •TIS 17025 TESTING 

TESTING 0207 No.  0063 

RESULT REGULATORY DETECTION 

MW 2 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

[T23AC694-0002 

METALS 

ARSENIC c  mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND 0.01 0.0003 
PART 3114 C)  

BARIUM mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.058 - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM ° mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

HEXAVALENT CHROMIUM mg/L Cr"COLOURIMETRIC METHOD (SM: PART ND < 0.05 0.006 
3500-Cr B)  

COPPER C mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ :51.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM. PART 
OflDfl IC Mslfl OPT DIII IC 

TOTAL IRON C mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

LEAD C mg/L Pb IN-HOUSE METHOD: UAETP GW.01 (NITRIC ND < 0.01 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

MANGANESE c mg/L Mn IN-HOUSE METHOD UAE.TP.GW.01 (NITRIC <LOQ 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B 

MERCURY b mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 <LOG 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 B  

NICKEL C mg/L Ni IN-HOUSE METHOD: UAEJP.GW.01 (NITRIC ND < 0.02 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

SELENIUM c mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND s 0.01 0.0005 
PART 3114 C)  

TITANIUM  mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

[
ISO 90012015 CER11FRD 

• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

By 

 50 14001:2015 CERTIFIED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
351  GROUP (THAILAND)  CO.LTDJ 

2/3 2023-U015163 
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LLW)E.\TOIS .ECGS}DFTAITON ,] AE United Analyst and Engineering Consultant Co., Ltd. THAILAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGINEERING 

CONSULTANT COMPANY LIMITED Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  
NSC •TISI •TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 
MW 2 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0002 

ZINC c  mg/L Zn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND 5.0 0.003 

ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

a : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEE, 23 rdEDmON  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD: GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535. 

ND : NON-DETECIABLE. 

<LOQ : < LIMIT OF QUANTITATION (COPPER > 0.002 AND <0.025 mg/L, TOTAL IRON 0.005 AND <0.050 mg/L, 

MANGANESE 0.002 AND < 0.025 mg/L, MERCURY 0.0001 AND <0.0005 mg/L). 

(MR BHUCHONK PANICHLERTUMPI) 
LABORATORY SUPERVISOR 

MARCH 8, 2023 

90012015 01R11RSD 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

ISO 

I '° 140012015 CERTIRED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
By  551 GROUP (TH*JLA2ID) CO.,L1D:) 3/3 2023-U015163 
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!_ AE United Analyst and Engineering Consultant Co., Ltd. AND \T1NT55 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
SALTED ANALYST ANDENUNEELTNU 

CONSULTANT COETPANS CAllED Tel.0 2763 2828 Fax 0 2763 2800  www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  NSC •TISI -uS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SARABURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail : chodpadmuk©gmaiLcom 

SAMPLING SOURCE : MONITORING WELL 

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME : 09:15 HOUR REPORT NO. : 2023-U015165 

SAMPLING METHOD c : SUBMERSIBLE PUMP WORK NO. : 2022-010806 

SAMPLING BY  : MR MANIT PANCHOT ANALYSIS NO. : T23AC694-0003 

ANALYZED BY : MISS ARIYA THARAROM 

RESULT REGULATORY DETECTION 
MW 3 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0003 

pH ' - ELECTROMETRIC METHOD AT SITE (SM: 84 (28°C) - - 

PART 4500-H° B)  

TEMPERATURE T  °C THERMOMETER AT SITE (SM: PART )550  

B)  

ELECTRICAL CONDUCTIVITY c pmhos/cm ELECTRICAL CONDUCTIVITY METHOD AT 838 (28°C) - 0.1 

SITE (SM: PART 2510 B)  

TURBIDITY C NTU NEPHELOMETRIC METHOD (SM: PART 2130 3.1 - 0.1 

B)  

SALINITY c ppt ELECTRICAL CONDUCTIVITY METHOD AT 0.4 - 0.1 

SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND mg/L MEMBRANE ELECTRODE METHOD (SM: NO - 1.0 

PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 

METHOD (SM: PART 5220 D)  

TOTAL SUSPENDED SOLIDS c  mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- ND - 5.0 

105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS b mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 484 - 25 

°C (SM: PART 2540 C)  

TOTAL HARDNESS mg/L as CaCO, EDTA TITRIMETRIC METHOD (SM: PART 151 - 4.0 

2340 C)  

NITRATE-NITROGEN c  mg/L NO3 -N CADMIUM REDUCTION METHOD (SM ND - 0.02 

PART 4500-NO3-  E)  

PHOSPHATE G mg/L P043-  ASCORBIC ACID METHOD (SM: FART ND - 0.03 

4500-P E)  

RESIDUAL CHLORINE C mg/L C12  DPD FERROUS TITRIMETRIC METHOD (SM: ND - 0.1 

PART 4500-Cl F)  

SULPHATE ° mg/L 5042  TURBIDIMETRIC METHOD (SM: PART 4500 98.4 - 0.3 
S042- E)  

FAT, OIL AND GREASE c mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND - 3 

METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO c INDUCTIVELY COUPLED PLASMA (ICP) 0.379 - - 

AND CALCULATION METHOD 

LBSI 

0012015 CER11FED PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRIUEN PERMISSION BY THE LABORATORY. 

40012015 CERTIFIED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
BY OUP TH4JLAND) -0  IM 

1/3 
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United Analyst and Engineering Consultant Co., Ltd. 
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNI TED ANALYST AND ENGI NEERING 

CONSULTANT COMPANY LIMTEC TeI.0 2763 2828 Fax 02763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
NSC -TISI .TIS 17025 

/07~ 
L\ITOR\TORS .00SFIST-S1iOS 

TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

MW 3 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0003 

METALS 

ARSENIC C mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND 0.01 0.0003 

PART 3114 C)  

BARIUM c  mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.019 - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM C mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

HEXAVALENT CHROMIUM c mg/L Cr"  COLOURIMETRIC METHOD (SM: PART ND < 0.05 0.006 
3500-Cr B)  

COPPER C mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ :51.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PAR. SIll 0 

TOTAL IRON c  mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOG - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

LEAD c mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.01 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

MANGANESE mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B  

MERCURY " mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 ND :5 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 B  

NICKEL c mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND 0.02 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 E AND PART 3111 B  

SELENIUM ° mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND 0.01 0.0005 
PART 3114 C)  

TITANIUM C mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (ICP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

( ISO 90012015 CSR11FIED 
. PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIFIED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
951 GROUP (TH4JLANDL,) 

2/3 2023-U015165 
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55USD ANALYST AND ENGI NEER I NG 
CONSULTANT COMPANY LIM ITED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsuItant.com  E-mail: uae@uaeconsultant.com  
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THAILAND 

NSC -TISI •TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

MW 3 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

123AC694-0003 

ZINC 0  mgILZn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC 0.054 5.0 0.003 

ACID DIGESTION AND DIRECT AIR 

ACETYLENE FLAME METHOD); SM: PART 

3030 EAND PART 3111 B 

SAMPLE CONDITION 

WATERS COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

a : ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE (TISI) 
b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (B.E. 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E. 2535. 

ND : NON-DETECTABLE. 

<LOG : < LIMIT OF QUANTITATION (COPPER 2i 0.002 AND <0.025 mg/L, TOTAL IRON ~ 0.005 AND <0.050 mg/L). 

p. 
(MR BHUCHONK PANICHLERTUMPI) 

LABORATORY SUPERVISOR 

MARCH 8, 2023 

ISO 90012015 CERTIFIED 
• PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

I ISO 140052015 CERTIFIED • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
351 GROUP (THAILAND)  CO.,LTDJ 

3/3 2023-U015165 
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United Analyst and Engineering Consultant Co., Ltd. LAD 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANALYST AND ENGI NEERING 

CONSULTANT COMPANY LIMITED TeI.0 2763 2828 Fax 027632800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  NSC -TISI -uS 17025 TESTING 

TESTING 0207 No. 0063 

ANALYSIS REPORT 
CUSTOMER NAME : TPI POLENE PUBLIC COMPANY LIMITED 

ADDRESS : 299 MOO 5 MITRAPARP ROAD MITTRAPHAP TABKWANG KAENGKOI SAPBURI 18260 

CONTACT INFORMATION : TEL : 06 4294 9161 e-mail : chod.padmuk@gmail.com  

SAMPLING SOURCE : MONITORING WELL 

SAMPLE TYPE : GROUNDWATER RECEIVED DATE : FEBRUARY 16, 2023 

SAMPLING DATE : FEBRUARY 15, 2023 ANALYTICAL DATE : FEBRUARY 16-23, 2023 

SAMPLING TIME : 12:00 HOUR REPORT NO. : 2023-U015166 

SAMPLING METHOD ° : SUBMERSIBLE PUMP WORK NO. : 2022-010806 

SAMPLING BY c : MR MANIT PANCHOT ANALYSIS NO. : T23AC694-0004 

ANALYZED BY : MISS NADNAPA KAMOLBOON 

RESULT REGULATORY DETECTION 
MW 4 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0004 

pH c - ELECTROMETRIC METHOD AT SITE (SM: 6.6 (32°C) - - 

PART 4500-H° B)  

TEMPERATURE C °C THERMOMETER AT -SITE (SM: PART 2550 32 - - 

B)  

ELECTRICAL CONDUCTIVITY C jmhoslcm ELECTRICAL CONDUCTIVITY METHOD AT 987 (32°C) - 0.1 
SITE (SM: PART 2510 B)  

TURBIDITY c  NTU NEPHELOMETRIC METHOD (SM: PART 2130 6.4 - 0.1 
B)  

SALINITY plot ELECTRICAL CONDUCTIVITY METHOD AT 0.4 - 0.1 
SITE (SM: PART 2520 B)  

BIOCHEMICAL OXYGEN DEMAND c  mg/L MEMBRANE ELECTRODE METHOD (SM: 1.0 - 1.0 
PART 4500-0 G AND PART 5210 B)  

CHEMICAL OXYGEN DEMAND c mg/L CLOSED REFLUX, COLOURIMETRIC ND - 25.0 
METHOD (SM. PART 5220 D)  

TOTAL SUSPENDED SOLIDS c mg/L TOTAL SUSPENDED SOLIDS DRIED AT 103- 5.4 - 5.0 
105 °C (SM: PART 2540 D)  

TOTAL DISSOLVED SOLIDS h mg/L TOTAL DISSOLVED SOLIDS DRIED AT 180 472 25 
°C (SM: PART 2540 C)  

TOTAL HARDNESS a mg/L as CaCO, EDTA TITRIMETRIC METHOD (SM: PART 230 - 4.0 
2340 C)  

NITRATE-NITROGEN c mg/L NO-N CADMIUM REDUCTION METHOD (SM: NO - 0.02 
PART 4500-NO3  E)  

PHOSPHATE mg/L PO, ASCORBIC ACID METHOD (SM: PART ND - 0.03 
4500-P E)  

RESIDUAL CHLORINE mg/L C12  DPD FERROUS TITRIMETRIC METHOD (SM: NO - 0.1 
PART 4500-Cl F)  

SULPHATE ° mg/L S042  TURBIDIMETRIC METHOD (SM: PART 4500 109 - 0.3 
-SO42  E)  

FAT, OIL AND GREASE mg/L LIQUID-LIQUID, PARTITION-GRAVIMETRIC ND - 3 
METHOD (SM: PART 5520 B)  

SODIUM ADSORPTION RATIO c INDUCTIVELY COUPLED PLASMA (ICP) 0.426 - - 

AND CALCULATION METHOD 

( ISO 90012015 CER11FD fl . PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN  PERMISSION BY THE LABORATORY. 

ISO 140012015 CERTIRED . THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 
951 GROUP (THAILAND) CO.LTDJ 
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( ISO 90012015 

C,--"

ISO 140012015 CERTIFIED 

(.V BSI GROUP (THAILAND) 

S PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

. THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED SAMPLES. 

2/3 2023-UO15166 

A United Analyst and Engineering Consultant Co., Ltd. THAILAND 

3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 
UNITED ANA,  YET AND ENGINEERING 

CONSUL T AN T COMPANY LMTED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail: uae@uaeconsultant.com  NSC .TISI .115 17025 
TESTING 0207 

LU)B.\TOR\ .\CCREDfIXIION 

TESTING 
No. 0063 

RESULT REGULATORY DETECTION 

MW 4 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0004 

METALS 

ARSENIC mg/L As HYDRIDE GENERATION AAS METHOD (SM: ND < 001 0.0003 
PART 3114 C)  

BARIUM C mg/L Ba NITRIC ACID-HYDROCHLORIC ACID 0.103 - 0.003 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (lOP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  

CADMIUM c mg/L Cd IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND :5 0.003 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 F AND PART 3111 B 

HEXAVALENT CHROMIUM C mg/L Cr6T COLOURIMETRIC METHOD (SM: PART ND :5 0.05 0.006 
3500-Cr B)  

COPPER c mg/L Cu IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ 1.0 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

TOTAL IRON C mg/L Fe IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ - 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

LEAD mg/L Pb IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND :5 0.01 0.003 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

MANGANESE C mg/L Mn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.5 0.002 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

MERCURY ' mg/L Hg IN-HOUSE METHOD: UAE.TP.HEM.002 <LOG :5 0.001 0.0001 
(COLD VAPOUR ATOMIC ABSORPTION 
SPECTROMETRIC METHOD); SM: PART 
3112 B 

NICKEL c mg/L Ni IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC ND < 0.02 0.005 
ACID DIGESTION AND DIRECT AIR 
ACETYLENE FLAME METHOD); SM: PART 
3030 EAND PART 3111 B 

SELENIUM c mg/L Se HYDRIDE GENERATION AAS METHOD (SM: ND < 0.01 0.0005 
PART 3114 C)  

TITANIUM C mg/L Ti NITRIC ACID-HYDROCHLORIC ACID ND - 0.005 
DIGESTION AND INDUCTIVELY COUPLED 
PLASMA (lOP) METHOD (SM: PART 3030 F 
AND PART 3120 B)  



United Analyst and Engineering Consultant Co., Ltd. 
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 

UNITED ANALYST AND ENGI NEERI NG 

CONSULTANT COMPANY LASTED TeI.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com  E-mail:uae@uaeconsultant.com  

/7**"N\ 
LEIO)R\TOM\ .5 CREDO -5150 

THAILAND  DTS 

NSC .TISI -TIS 17025 TESTING 

TESTING 0207 No. 0063 

RESULT REGULATORY DETECTION 

MW 4 PARAMETER UNIT METHOD OF ANALYSIS STANDARD LIMIT 

T23AC694-0004 

ZINC c  mglL Zn IN-HOUSE METHOD: UAE.TP.GW.01 (NITRIC <LOQ :5 5.0 0.003 

ACID DIGESTION AND DIRECT AIR 

ACETYLENE FLAME METHOD); SM: PART 

3030 EAND PART 3111 B 

SAMPLE CONDITION 

WATER'S COLOUR/TURBID YELLOW/CLEAR 

SEDIMENT BROWN 

ISO/IEC 17025 ACCREDITED BY THAI INDUSTRIAL STANDARDS INSTITUTE TISI) 

b : ISO/IEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS) 

VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED 

IN-HOUSE : BASED ON STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEE, 23 "EDITION,  2017. 

SM : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF, 23 "EDITION, 2017. 

REGULATORY STANDARD GROUNDWATER QUALITY STANDARDS, NOTIFICATION OF THE NATIONAL ENVIRONMENT BOARD NO.20 (BE. 2543) 

ISSUED UNDER THE ENHANCEMENT AND CONSERVATION OF NATIONAL ENVIRONMENTAL QUALITY ACT B.E.2535 

ND : NON-DETECTABLE. 

<LOG : < LIMIT OF QUANTITATION (COPPER ~i 0.002 AND <0.025 mg/L, TOTAL IRON > 0.005 AND <0.050 mg/L, 

MERCURY 2: 0.0001 AND <0.0005 mg/L, ZINC ?: 0.003 AND <0.025 mg/L,). 

p. 
..................................................................... 

(MR BHUCHONK PANICHLERTUMPI) 
LABORATORY SUPERVISOR 

MARCH 8, 2023 

L 
EED • PROHIBITED TO PARTIALLY COPY ANALYSIS REPORT PRIOR TO WRITTEN PERMISSION BY THE LABORATORY. 

Z5~ 
IRED I • THIS ANALYSIS REPORT APPROVES ONLY FOR SUBMITTED  SAMPLES. 
) -0 1 — 

3/3 2023-U015166 



ภาคผนวก ข-8

ผลการติดตามตรวจสอบคุณภาพดา้นทรัพยาชีวภาพทางน้ า
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ภาคผนวก ข-9

รายงานสรุปกากของเสีย
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ภาคผนวก ข-10

ผลการตรวจติดตามด้านอาชีวอนามัยและความปลอดภัย
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ภาคผนวก ข-11

เอกสารรับรองการตรวจสอบหม้อไอน้ า
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ภาคผนวก ข-12

ผลตรวจวัดน้ าออนไลน์



7.44
7.60
7.06
7.44
7.60
7.55
7.44
7.19
7.54
7.44
7.60
7.54
7.44
7.55
7.44

27.80 872.00 8.30 7.44
27.50 890.49 8.12 7.60
27.50 881.98 7.91 7.53
27.70 872.00 8.30 7.44
27.40 894.71 8.12 7.64
27.50 882.13 7.85 7.53
27.80 872.00 8.30 7.44

7.44
7.60
7.06
7.44
7.60
7.55
7.44
7.19

/1   : ประกาศกระทรวงอุตสาหกรรม เร่ืองก้าหนดมาตรฐานควบคุมการระบายน้้าท้ิงจากโรงงาน พ.ศ. 2560

ตรวจวัดโดย     : บริษัท ทีพีไอ โพลีน เพาเวอร์ จ้ากัด (มหาชน) 

31/01/66 27.60 842.53 8.30
มาตรฐาน ≤ 40 /1 ≤ 3,000 /1 5.5-9.0 /1 ≥ 5 /1

30/01/66 27.50 872.00 8.13

28/01/66 27.50 890.50 8.12
29/01/66 27.60 884.77 8.30

26/01/66 27.50 8.11
27/01/66 27.70 8.30

24/01/66 27.60 8.10
25/01/66 27.50 8.40

872.00
890.50
827.65
872.00

22/01/66
23/01/66

19/01/66
20/01/66
21/01/66

17/01/66
18/01/66

16/01/66 27.50 872.00 7.93
15/01/66 27.70 884.77 8.12
14/01/66 27.50 872.00 8.30
13/01/66 27.50 882.86 7.96
12/01/66 29.22 890.50 8.12
11/01/66 27.70 872.00 8.30
10/01/66 27.50 883.45 8.13
09/01/66 27.60 842.53 8.30
08/01/66 27.50 872.00 8.13
07/01/66 27.60 884.77 8.30
06/01/66 27.50 890.50 8.12
05/01/66 27.70 872.00 8.50
04/01/66 27.50 827.65 8.11
03/01/66 27.40 890.50 8.30
02/01/66 27.50 872.00 8.10

(mg/l)
01/01/66 26.69 889.47 8.30 7.59

ใบรายงานผลการตรวจวัดคุณภาพน้้าท้ิงด้วยเคร่ืองตรวจวัดคุณภาพน้้าอัตโนมัติ
ของโครงการโรงไฟฟ้าพลังความร้อนขนาด 40 เมกะวัตต์ (TG7)

ประจ้าเดือน มกราคม 2566

Date
Temp TDS

pH DO Remark
(°C)



27.35 869.50 8.36 7.40
27.35 900.15 8.41 7.66
27.28 905.25 8.25 7.70
27.35 895.80 8.40 7.62
27.23 902.30 8.41 7.68
27.23 900.65 8.11 7.67
27.35 893.29 8.28 7.64

/1   : ประกาศกระทรวงอุตสาหกรรม เร่ืองก้าหนดมาตรฐานควบคุมการระบายน้้าท้ิงจากโรงงาน พ.ศ. 2560

ตรวจวัดโดย     : บริษัท ทีพีไอ โพลีน เพาเวอร์ จ้ากัด (มหาชน) 

มาตรฐาน ≤ 40 /1 ≤ 3,000 /1 5.5-9.0 /1 ≥ 5 /1
28/02/65 27.20 895.00 8.41 7.60

26/02/65 27.28 8.40
27/02/65 27.70 8.40

24/02/65 27.40 8.40
25/02/65 27.20 8.44

890.70
907.65
872.51
895.43

7.58
7.71
7.39
7.56

22/02/65
23/02/65

19/02/65
20/02/65
21/02/65

17/02/65
18/02/65

16/02/65 28.00 900.15 8.26
15/02/65 27.43 897.23 8.41
14/02/65 27.20 896.25 8.33 7.63

7.64
7.66

13/02/65 27.60 905.70 8.23
12/02/65 28.13 900.15 8.48 7.66

7.71

11/02/65 27.30 896.55 8.41
10/02/65 27.25 881.50 8.41 7.50

7.63

09/02/65 27.25 875.65 8.41
08/02/65 27.25 893.96 8.41 7.64

7.45

07/02/65 27.25 901.95 8.41
06/02/65 27.30 900.15 8.41 7.66

7.72

05/02/65 27.30 868.05 8.50
04/02/65 27.15 877.50 8.40 7.47

7.39

03/02/65 27.15 900.15 8.40
02/02/65 27.00 899.63 8.40 7.66

7.66

8.39

ประจ้าเดือน กุมภาพันธ์ 2566
ของโครงการโรงไฟฟ้าพลังความร้อนขนาด 40 เมกะวัตต์ (TG7)

ใบรายงานผลการตรวจวัดคุณภาพน้้าท้ิงด้วยเคร่ืองตรวจวัดคุณภาพน้้าอัตโนมัติ

Remark
(°C) (mg/l)

Date pH DO
Temp TDS

01/02/66 26.80 909.08 7.74



26.85 820.98 8.20 7.37
27.14 862.02 8.48 7.74
26.99 880.30 8.39 7.91
26.95 871.89 8.28 7.83
26.99 862.02 8.48 7.74
26.90 871.26 8.18 7.83
26.85 867.03 8.04 7.87

/1   : ประกาศกระทรวงอุตสาหกรรม เร่ืองก้าหนดมาตรฐานควบคุมการระบายน้้าท้ิงจากโรงงาน พ .ศ. 2560
ตรวจวัดโดย     : บริษัท ทีพีไอ โพลีน เพาเวอร์ จ้ากัด (มหาชน) 

31/03/66 26.85 862.02 8.27 7.74

มาตรฐาน ≤ 40 /1 ≤ 3,000 /1 5.5-9.0 /1 ≥ 5 /1

30/03/66 26.95 871.16 8.48 7.91

28/03/66 26.85 852.05 8.48
29/03/66 26.99 840.10 8.38 7.74

7.62

26/03/66 26.99 8.48
27/03/66 27.64 8.27

24/03/66 27.14 8.48 7.74
25/03/66 26.85 8.25

862.02
876.54 7.85
870.66 7.74
871.17 7.69

22/03/66
23/03/66

19/03/66
20/03/66
21/03/66

17/03/66
18/03/66

16/03/66 28.43 880.31 8.39 7.91
15/03/66 27.09 862.02 8.48 7.74
14/03/66 26.85 872.76 8.13 7.84
13/03/66 27.64 880.31 8.29 7.91
12/03/66 26.99 862.02 8.63 7.74
11/03/66 26.85 873.34 8.30 7.84
10/03/66 26.95 832.89 8.48 7.48
09/03/66 26.85 862.02 8.30 7.74
08/03/66 26.95 868.33 8.48 7.86
07/03/66 26.85 871.17 8.29 7.91
06/03/66 27.04 862.02 8.48 7.74
05/03/66 26.85 818.18 8.28 7.35
04/03/66 26.75 880.31 8.48 7.91
03/03/66 26.85 862.02 8.27 7.74
02/03/66 26.45 879.29 8.48 7.90

Temp TDS

01/03/66 26.85 880.31 8.25 7.91

ใบรายงานผลการตรวจวัดคุณภาพน้้าท้ิงด้วยเคร่ืองตรวจวัดคุณภาพน้้าอัตโนมัติ
ของโครงการโรงไฟฟ้าพลังความร้อนขนาด 40 เมกะวัตต์ (TG7)

ประจ้าเดือน มีนาคม 2566

Date pH DO Remark
(°C) (mg/l)



27.28 860.35 8.34 7.22
27.28 900.52 8.25 7.55
27.39 897.97 8.38 7.53
27.43 902.85 8.45 7.57
27.21 901.68 8.45 7.56
27.36 895.68 8.31 7.51
27.28 901.44 8.27 7.58

/1   : ประกาศกระทรวงอุตสาหกรรม เร่ืองก้าหนดมาตรฐานควบคุมการระบายน้้าท้ิงจากโรงงาน พ.ศ. 2560
ตรวจวัดโดย     : บริษัท ทีพีไอ โพลีน เพาเวอร์ จ้ากัด (มหาชน) 

มาตรฐาน ≤ 40 /1 ≤ 3,000 /1 5.5-9.0 /1 ≥ 5 /1

899.63
899.18 7.54
881.61 7.38
893.06 7.46

7.48

30/04/66 27.28 899.59 8.46 7.57

28/04/66 27.30 892.85 8.45
29/04/66 27.26 897.75 8.38 7.58

26/04/66 27.24 8.45
27/04/66 27.45 8.35

24/04/66 27.30 8.45 7.54
25/04/66 27.20 8.47

22/04/66
23/04/66

19/04/66
20/04/66
21/04/66

17/04/66
18/04/66

16/04/66 27.75 875.68 8.38 7.35
15/04/66 27.31 874.21 8.26 7.34
14/04/66 28.00 902.93 8.32 7.57
13/04/66 27.55 898.20 8.37 7.53
12/04/66 27.66 900.98 8.32 7.56
11/04/66 28.10 903.08 8.36 7.57
10/04/66 27.38 886.10 8.46 7.43
09/04/66 27.23 889.03 8.37 7.46
08/04/66 27.28 877.28 8.46 7.37
07/04/66 27.23 896.33 8.36 7.54
06/04/66 27.30 901.95 8.45 7.56
05/04/66 27.25 879.38 8.41 7.37
04/04/66 27.28 884.10 8.45 7.42
03/04/66 27.18 872.78 8.35 7.32
02/04/66 27.10 904.61 8.45 7.59

Temp TDS

01/04/66 27.00 908.81 8.34 7.62

ใบรายงานผลการตรวจวัดคุณภาพน้้าท้ิงด้วยเคร่ืองตรวจวัดคุณภาพน้้าอัตโนมัติ
ของโครงการโรงไฟฟ้าพลังความร้อนขนาด 40 เมกะวัตต์ (TG7)

ประจ้าเดือน เมษายน 2566

Date pH DO Remark
(°C) (mg/l)



27.20 848.30 8.22 7.25
27.50 890.70 8.50 7.61
27.35 909.59 8.41 7.77
27.30 900.90 8.30 7.70
27.35 890.70 8.50 7.61
27.25 900.25 8.20 7.69
27.20 895.88 8.06 7.74

/1   : ประกาศกระทรวงอุตสาหกรรม เร่ืองก้าหนดมาตรฐานควบคุมการระบายน้้าท้ิงจากโรงงาน พ.ศ. 2560

ตรวจวัดโดย     : บริษัท ทีพีไอ โพลีน เพาเวอร์ จ้ากัด (มหาชน) 

31/05/66 27.20 890.70 8.29
มาตรฐาน ≤ 40 /1 ≤ 3,000 /1 5.5-9.0 /1 ≥ 5 /1

7.61
30/05/66 27.30 900.15 8.50

28/05/66 27.20 880.40 8.50
29/05/66 27.35 868.05 8.40

7.50
7.61
7.77

26/05/66 27.35 8.50
27/05/66 28.00 8.29

24/05/66 27.50 8.50
25/05/66 27.20 8.27

890.70
905.70
899.63
900.15

7.61
7.72
7.61
7.56

22/05/66
23/05/66

19/05/66
20/05/66
21/05/66

17/05/66
18/05/66

16/05/66 28.80 909.60 8.41
15/05/66 27.45 890.70 8.50
14/05/66 27.20 901.80 8.15 7.71

7.61
7.77

13/05/66 28.00 909.60 8.31
12/05/66 27.35 890.70 8.65 7.61

7.78

11/05/66 27.20 902.40 8.32
10/05/66 27.30 860.60 8.50 7.36

7.71

09/05/66 27.20 890.70 8.32
08/05/66 27.30 897.23 8.50 7.72

7.61

07/05/66 27.20 900.15 8.31
06/05/66 27.40 890.70 8.50 7.61

7.77

05/05/66 27.20 845.40 8.30
04/05/66 27.10 909.60 8.50 7.77

7.23

03/05/66 27.20 890.70 8.29
02/05/66 26.80 908.55 8.50 7.77

7.61

Temp TDS

01/05/66 27.20 909.60 8.27

ใบรายงานผลการตรวจวัดคุณภาพน้้าท้ิงด้วยเคร่ืองตรวจวัดคุณภาพน้้าอัตโนมัติ
ของโครงการโรงไฟฟ้าพลังความร้อนขนาด 40 เมกะวัตต์ (TG7)

ประจ้าเดือน พฤษภาคม 2566

Date pH DO Remark
(°C) (mg/l)

7.77



27.51 845.41 8.36 7.25
27.81 884.64 8.75 7.59
27.81 903.40 8.75 7.75
27.81 894.77 8.75 7.67
27.81 884.64 8.75 7.59
27.41 884.64 8.31 7.59
27.51 884.64 8.31 7.75

/1   : ประกาศกระทรวงอุตสาหกรรม เร่ืองก้าหนดมาตรฐานควบคุมการระบายน้้าท้ิงจากโรงงาน พ .ศ. 2560
ตรวจวัดโดย     : บริษัท ทีพีไอ โพลีน เพาเวอร์ จ้ากัด (มหาชน) 

7.75
มาตรฐาน ≤ 40 /1 ≤ 3,000 /1 5.5-9.0 /1 ≥ 5 /1

884.64
903.41
902.37
884.64

30/06/66 27.71 884.64 8.75

28/06/66 27.51 903.41 8.75
29/06/66 27.51 839.65 8.75

26/06/66 27.51 8.75
27/06/66 27.51 8.53

7.59
7.33
7.69
7.59

24/06/66 27.81 8.75
25/06/66 27.51 8.51

22/06/66
23/06/66

7.59
7.70

19/06/66
20/06/66
21/06/66

17/06/66
18/06/66

16/06/66 29.13 903.41 8.55
15/06/66 27.81 884.64 8.75
14/06/66 27.51 895.67 8.39 7.68

7.59
7.75

13/06/66 29.23 903.41 8.55
12/06/66 27.81 884.64 8.75 7.59

7.75

11/06/66 27.51 896.26 8.56
10/06/66 27.61 854.75 8.75 7.33

7.69

09/06/66 27.51 884.64 8.56
08/06/66 27.61 884.64 8.75 7.70

7.59

07/06/66 27.51 884.64 8.55
06/06/66 27.71 884.64 8.75 7.59

7.75

05/06/66 27.51 839.65 8.54
04/06/66 27.41 903.41 8.75 7.75

7.20

03/06/66 27.51 884.64 8.53
02/06/66 27.11 902.37 8.75 7.74

7.59

Temp TDS

01/06/66 27.51 903.41 8.51

ใบรายงานผลการตรวจวัดคุณภาพน้้าท้ิงด้วยเคร่ืองตรวจวัดคุณภาพน้้าอัตโนมัติ
ของโครงการโรงไฟฟ้าพลังความร้อนขนาด 40 เมกะวัตต์ (TG7)

ประจ้าเดือน มิถุนายน 2566

Date pH DO Remark
(°C) (mg/l)

7.75



ภาคผนวก ข-13

บักทึกสถิติอุบัติเหตุ
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ภาคผนวก ค

มาตรฐานที่เกี่ยวข้อง



ภาคผนวก ค-1

มาตรฐานคุณภาพอากาศ
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·Ààß√“™Õ“≥“®—°√‰∑¬ ∫—≠≠—µ‘„Àâ°√–∑”‰¥â‚¥¬Õ“»—¬Õ”π“®µ“¡∫∑∫—≠≠—µ‘·Ààß°ÆÀ¡“¬

§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ ®÷ß‰¥â¡’¡µ‘„π§√“«°“√ª√–™ÿ¡§√—Èß∑’Ë Ú/ÚıÙ˜

‡¡◊ËÕ«—π∑’Ë ÚÙ °ÿ¡¿“æ—π∏å ÚıÙ˜ „Àâª√—∫ª√ÿß·°â‰¢¡“µ√∞“π§ÿ≥¿“æÕ“°“»

„π∫√√¬“°“»‚¥¬∑—Ë«‰ª ¥—ßµàÕ‰ªπ’È

¢âÕ Ò „Àâ¬°‡≈‘°§«“¡„π (Ù) ¢Õß¢âÕ Ú ·Ààßª√–°“»§≥–°√√¡°“√

 ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ ©∫—∫∑’Ë Ò‹ (æ.». ÚıÛ¯) ÕÕ°µ“¡§«“¡„πæ√–√“™∫—≠≠—µ‘

 àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ æ.». ÚıÛı ‡√◊ËÕß °”Àπ¥¡“µ√∞“π

§ÿ≥¿“æÕ“°“»„π∫√√¬“°“»‚¥¬∑—Ë«‰ª ·≈–„Àâ„™â§«“¡µàÕ‰ªπ’È·∑π

ç(Ù) §à“‡©≈’Ë¬¢Õß°ä“´ —́≈‡øÕ√å‰¥ÕÕ°‰´¥å „π‡«≈“ ÚÙ ™—Ë«‚¡ß ®–µâÕß

‰¡à‡°‘π .ÒÚ  à«π„π≈â“π à«π À√◊Õ‰¡à‡°‘π .Û ¡‘≈≈‘°√—¡µàÕ≈Ÿ°∫“»°å‡¡µ√

·≈–§à“¡—™¨‘¡‡≈¢§≥‘µ (Arithmetic Mean) „π‡«≈“ Ò ªï ®–µâÕß‰¡à‡°‘π

.Ù  à«π„π≈â“π à«π À√◊Õ‰¡à‡°‘π .Ò ¡‘≈≈‘°√—¡µàÕ≈Ÿ°∫“»°å‡¡µ√é
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√“™°‘®®“πÿ‡∫°…“‡≈à¡ ÒÚÒ µÕπæ‘‡»… ÒÙ ß ÚÚ °—π¬“¬π ÚıÙ˜

¢âÕ Ú „Àâ¬°‡≈‘°§«“¡„π (Ú) ·≈– (Û) ¢Õß¢âÕ Ù ·Ààßª√–°“»

§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ ©∫—∫∑’Ë Ò (æ.». ÚıÛ¯) ÕÕ°µ“¡§«“¡

„πæ√–√“™∫—≠≠—µ‘ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ æ.». ÚıÛı

‡√◊ËÕß °”Àπ¥¡“µ√∞“π§ÿ≥¿“æÕ“°“»„π∫√√¬“°“»‚¥¬∑—Ë«‰ª·≈–„Àâ„™â§«“¡µàÕ‰ªπ’È·∑π

ç(Ú) §à“‡©≈’Ë¬¢ÕßΩÿÉπ≈–ÕÕß¢π“¥‰¡à‡°‘π Ò ‰¡§√Õπ „π‡«≈“ ÚÙ ™—Ë«‚¡ß

®–µâÕß‰¡à‡°‘π .ÒÚ ¡‘≈≈‘°√—¡µàÕ≈Ÿ°∫“»°å‡¡µ√ ·≈–§à“¡—™ ‘̈¡‡≈¢§≥‘µ (Arithmetic

Mean) „π‡«≈“ Ò ªï ®–µâÕß‰¡à‡°‘π .ı ¡‘≈≈‘°√—¡µàÕ≈Ÿ°∫“»°å‡¡µ√

(Û) §à“‡©≈’Ë¬¢ÕßΩÿÉπ≈–ÕÕß√«¡À√◊ÕΩÿÉπ≈–ÕÕß¢π“¥‰¡à‡°‘π Ò ‰¡§√Õπ

„π‡«≈“ ÚÙ ™—Ë«‚¡ß ®–µâÕß‰¡à‡°‘π .ÛÛ ¡‘≈≈‘°√—¡µàÕ≈Ÿ°∫“»°å‡¡µ√ ·≈–§à“¡—™ ‘̈¡

‡≈¢§≥‘µ (Arithmetic Mean) „π‡«≈“ Ò ªï ®–µâÕß‰¡à‡°‘π .Ò ¡‘≈≈‘°√—¡

µàÕ≈Ÿ°∫“»°å‡¡µ√é

ª√–°“» ≥ «—π∑’Ë ˘  ‘ßÀ“§¡ æ.». ÚıÙ˜

®“µÿ√πµå ©“¬· ß

√Õßπ“¬°√—∞¡πµ√’

ªØ‘∫—µ‘Àπâ“∑’Ëª√–∏“π°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘
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มาตรฐานระดับเสียงทั่วไป
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ª√–°“»§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

©∫—∫∑’Ë Òı (æ.». ÚıÙ)

‡√◊ËÕß °”Àπ¥¡“µ√∞“π√–¥—∫‡ ’¬ß‚¥¬∑—Ë«‰ª

Õ“»—¬Õ”π“®µ“¡§«“¡„π¡“µ√“ ÛÚ (ı) ·Ààßæ√–√“™∫—≠≠—µ‘ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ

 ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ æ.». ÚıÛı §≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘°”Àπ¥¡“µ√∞“π

√–¥—∫‡ ’¬ß‚¥¬∑—Ë«‰ª‰«â¥—ßµàÕ‰ªπ’È

¢âÕ Ò „πª√–°“»π’È

ç√–¥—∫‡ ’¬ß‚¥¬∑—Ë«‰ªé  À¡“¬§«“¡«à“ √–¥—∫‡ ’¬ß∑’Ë‡°‘¥¢÷Èπ„π ‘Ëß·«¥≈âÕ¡

ç§à“√–¥—∫‡ ’¬ß Ÿß ÿ¥é  À¡“¬§«“¡«à“ §à“√–¥—∫‡ ’¬ß Ÿß ÿ¥∑’Ë‡°‘¥¢÷Èπ„π¢≥–

„¥¢≥–Àπ÷Ëß√–À«à“ß°“√µ√«®«—¥√–¥—∫‡ ’¬ß ‚¥¬¡’Àπà«¬‡ªìπ‡¥´‘‡∫≈‡Õ À√◊Õ dB (A)

ç§à“√–¥—∫‡ ’¬ß‡©≈’Ë¬ ÚÙ ™—Ë«‚¡ßé  À¡“¬§«“¡«à“ §à“√–¥—∫‡ ’¬ß§ß∑’Ë∑’Ë¡’

æ≈—ßß“π‡∑’¬∫‡∑à“√–¥—∫‡ ’¬ß∑’Ë‡°‘¥¢÷Èπ®√‘ß ´÷Ëß¡’√–¥—∫‡ ’¬ß‡ª≈’Ë¬π·ª≈ßµ“¡‡«≈“„π™à«ß

ÚÙ ™—Ë«‚¡ß (ÚÙ hours A-weighted Equivalent Continuous Sound Level) ´÷Ëß‡√’¬°

‚¥¬¬àÕ«à“ Leq ÚÙ hr ‚¥¬¡’Àπà«¬‡ªìπ‡¥´‘‡∫≈‡Õ À√◊Õ dB (A)

ç¡“µ√√–¥—∫‡ ’¬ßé  À¡“¬§«“¡«à“ ‡§√◊ËÕß«—¥√–¥—∫‡ ’¬ßµ“¡¡“µ√∞“π IEC

ˆıÒ À√◊Õ IEC ¯Ù ¢Õß§≥–°√√¡“∏‘°“√√–À«à“ßª√–‡∑»«à“¥â«¬‡∑§π‘§‰øøÑ“ (Interna-

tional Electrotechnical Commission, IEC)

¢âÕ Ú „Àâ°”Àπ¥¡“µ√∞“π√–¥—∫‡ ’¬ß‚¥¬∑—Ë«‰ª ‰«â¥—ßµàÕ‰ªπ’È

(Ò) §à“√–¥—∫‡ ’¬ß Ÿß ÿ¥ ‰¡à‡°‘π ÒÒı ‡¥´‘‡∫≈‡Õ

(Ú) §à“√–¥—∫‡ ’¬ß‡©≈’Ë¬ ÚÙ ™—Ë«‚¡ß ‰¡à‡°‘π ˜ ‡¥™‘‡∫≈‡Õ
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¢âÕ Û °“√µ√«®«—¥√–¥—∫‡ ’¬ß‚¥¬∑—Ë«‰ª „Àâ¥”‡π‘π°“√¥—ßµàÕ‰ªπ’È

(Ò) °“√µ√«®«—¥§à“√–¥—∫‡ ’¬ß Ÿß ÿ¥ „Àâ„™â¡“µ√√–¥—∫‡ ’¬ßµ√«®«—¥

√–¥—∫‡ ’¬ß„π∫√‘‡«≥∑’Ë¡’§πÕ¬ŸàÀ√◊ÕÕ“»—¬Õ¬Ÿà

(Ú) °“√µ√«®«—¥§à“√–¥—∫‡ ’¬ß‡©≈’Ë¬ ÚÙ ™—Ë«‚¡ß „Àâ„™â¡“µ√√–¥—∫‡ ’¬ßµ√«®

«—¥√–¥—∫‡ ’¬ßÕ¬à“ßµàÕ‡π◊ËÕßµ≈Õ¥‡«≈“ ÚÙ ™—Ë«‚¡ß„¥Ê

(Û) °“√µ—Èß‰¡‚§√‚øπ¢Õß¡“µ√√–¥—∫‡ ’¬ß∑’Ë∫√‘‡«≥¿“¬πÕ°Õ“§“√„Àâµ—Èß

 Ÿß®“°æ◊Èπ‰¡àπâÕ¬°«à“ Ò.Ú ‡¡µ√ ‚¥¬„π√—»¡’ Û.ı ‡¡µ√ µ“¡·π«√“∫√Õ∫‰¡‚§√‚øπ

µâÕß‰¡à¡’°”·æßÀ√◊Õ ‘ËßÕ◊Ëπ„¥∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√ –∑âÕπ‡ ’¬ß°’¥¢«“ßÕ¬Ÿà

(Ù) °“√µ—Èß‰¡‚§√‚øπ¢Õß¡“µ√√–¥—∫‡ ’¬ß∑’Ë∫√‘‡«≥¿“¬„πÕ“§“√„Àâµ—Èß

 Ÿß®“°æ◊Èπ‰¡àπâÕ¬°«à“ Ò.Ú ‡¡µ√ ‚¥¬„π√—»¡’ Ò. ‡¡µ√ µ“¡·π«√“∫√Õ∫‰¡‚§√‚øπ

µâÕß‰¡à¡’°”·æß ‘ËßÕ◊Ëπ„¥∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√ –∑âÕπ‡ ’¬ß°’¥¢«“ßÕ¬Ÿà·≈–µâÕßÀà“ß®“°™àÕß

Àπâ“µà“ßÀ√◊Õ™àÕß∑“ß∑’Ë‡ªî¥ÕÕ°πÕ°Õ“§“√Õ¬à“ßπâÕ¬ Ò.ı ‡¡µ√

¢âÕ Ù °“√§”π«≥§à“√–¥—∫‡ ’¬ß®–µâÕß‡ªìπ‰ªµ“¡«‘∏’°“√∑’ËÕß§å°“√√–À«à“ßª√–‡∑»

«à“¥â«¬¡“µ√∞“π (International Organization for Standardization, ISO) °”Àπ¥ ´÷Ëß°√¡

§«∫§ÿ¡¡≈æ‘…®–ª√–°“»„π√“™°‘®®“πÿ‡∫°…“

ª√–°“» ≥ «—π∑’Ë ÒÚ ¡’π“§¡ æ.». ÚıÙ

æ≈‡Õ° ™«≈‘µ ¬ß„®¬ÿ∑∏

π“¬°√—∞¡πµ√’

ª√–∏“π§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

(ª√–°“»„π√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ ÒÒÙ µÕπ∑’Ë Ú˜ ß «—π∑’Ë Û ‡¡…“¬π ÚıÙ)



ภาคผนวก ค-3

มาตรฐานคุณภาพน้ า
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ª√–°“»§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

©∫—∫∑’Ë ¯ (æ.». ÚıÛ˜)

ÕÕ°µ“¡§«“¡„πæ√–√“™∫—≠≠—µ‘ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

æ.». ÚıÛı

‡√◊ËÕß °”Àπ¥¡“µ√∞“π§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘π

Õ“»—¬Õ”π“®µ“¡§«“¡„π¡“µ√“ ÛÚ (Ò) ·Ààßæ√–√“™∫—≠≠—µ‘ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ

 ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ æ.». ÚıÛı §≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ª√–°“»°”Àπ¥

¡“µ√∞“π§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘π ‰«â¥—ßµàÕ‰ªπ’È

À¡«¥ Ò

∫∑∑—Ë«‰ª

¢âÕ Ò „πª√–°“»π’È

ç·À≈àßπÈ”º‘«¥‘πé  À¡“¬∂÷ß ·¡àπÈ” ≈”§≈Õß ÀπÕß ∫÷ß ∑–‡≈ “∫ Õà“ß‡°Á∫

πÈ” ·≈–·À≈àßπÈ” “∏“√≥–Õ◊ËπÊ ∑’ËÕ¬Ÿà¿“¬„πº◊π·ºàπ¥‘π ´÷ËßÀ¡“¬§«“¡√«¡∂÷ß·À≈àßπÈ”

 “∏“√≥–∑’ËÕ¬Ÿà¿“¬„πº◊π·ºàπ¥‘π∫π‡°“–¥â«¬ ·µà‰¡à√«¡∂÷ßπÈ”∫“¥“≈ ·≈–„π°√≥’∑’Ë·À≈àßπÈ”

π—ÈπÕ¬Ÿàµ‘¥°—∫∑–‡≈„ÀâÀ¡“¬§«“¡∂÷ß·À≈àßπÈ”∑’ËÕ¬Ÿà¿“¬„πª“°·¡àπÈ”À√◊Õª“°∑–‡≈ “∫

ª“°·¡àπÈ”·≈–ª“°∑–‡≈ “∫„Àâ∂◊Õ·π«‡¢µµ“¡∑’Ë°√¡‡®â“∑à“°”Àπ¥
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À¡«¥ Ú

ª√–‡¿∑·≈–¡“µ√∞“π§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘π

¢âÕ Ú „Àâ·∫àß·À≈àßπÈ”º‘«¥‘πÕÕ°‡ªìπ ı ª√–‡¿∑§◊Õ ·À≈àßπÈ”ª√–‡¿∑∑’Ë Ò ·À≈àß

πÈ”ª√–‡¿∑∑’Ë Ú ·À≈àßπÈ”ª√–‡¿∑∑’Ë Û ·À≈àßπÈ”ª√–‡¿∑∑’Ë Ù ·≈–·À≈àßπÈ”ª√–‡¿∑∑’Ë ı

(Ò) ·À≈àßπÈ”ª√–‡¿∑∑’Ë Ò ‰¥â·°à ·À≈àßπÈ”∑’Ë§ÿ≥¿“æπÈ”¡’ ¿“æµ“¡

∏√√¡™“µ‘‚¥¬ª√“»®“°πÈ”∑‘Èß®“°°‘®°√√¡∑ÿ°ª√–‡¿∑·≈– “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ

(°) °“√Õÿª‚¿§·≈–∫√‘‚¿§‚¥¬µâÕßºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘°àÕπ

(¢) °“√¢¬“¬æ—π∏ÿåµ“¡∏√√¡™“µ‘¢Õß ‘Ëß¡’™’«‘µ√–¥—∫æ◊Èπ∞“π

(§) °“√Õπÿ√—°…å√–∫∫π‘‡«»πå¢Õß·À≈àßπÈ”

(Ú) ·À≈àßπÈ”ª√–‡¿∑∑’Ë Ú ‰¥â·°à ·À≈àßπÈ”∑’Ë‰¥â√—∫πÈ”∑‘Èß®“°°‘®°√√¡∫“ß

ª√–‡¿∑·≈– “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ

(°) °“√Õÿª‚¿§·≈–∫√‘‚¿§‚¥¬µâÕßºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘

·≈–ºà“π°√–∫«π°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”∑—Ë«‰ª°àÕπ

(¢) °“√Õπÿ√—°…å —µ«åπÈ”

(§) °“√ª√–¡ß

(ß) °“√«à“¬πÈ”·≈–°’Ã“∑“ßπÈ”

(Û) ·À≈àßπÈ”ª√–‡¿∑∑’Ë Û ‰¥â·°à ·À≈àßπÈ”∑’Ë‰¥â√—∫πÈ”∑‘Èß®“°°‘®°√√¡∫“ß

ª√–‡¿∑·≈– “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ

(°) °“√Õÿª‚¿§·≈–∫√‘‚¿§‚¥¬µâÕßºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘

·≈–ºà“π°√–∫«π°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”∑—Ë«‰ª°àÕπ

(¢) °“√‡°…µ√

(Ù) ·À≈àßπÈ”ª√–‡¿∑∑’Ë Ù ‰¥â·°à ·À≈àßπÈ”∑’Ë‰¥â√—∫πÈ”∑‘Èß®“°°‘®°√√¡∫“ß

ª√–‡¿∑·≈– “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ

(°) °“√Õÿª‚¿§·≈–∫√‘‚¿§‚¥¬µâÕßºà“π°“√¶à“‡™◊ÈÕ‚√§µ“¡ª°µ‘

·≈–ºà“π°√–∫«π°“√ª√—∫ª√ÿß§ÿ≥¿“æπÈ”‡ªìπæ‘‡»…°àÕπ

(¢) °“√Õÿµ “À°√√¡
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(ı) ·À≈àßπÈ”ª√–‡¿∑∑’Ë ı ‰¥â·°à ·À≈àßπÈ”∑’Ë‰¥â√—∫πÈ”∑‘Èß®“°°‘®°√√¡∫“ß

ª√–‡¿∑ ·≈– “¡“√∂‡ªìπª√–‚¬™πå‡æ◊ËÕ°“√§¡π“§¡

¢âÕ Û §ÿ≥¿“æπÈ”„π·À≈àßπÈ”ª√–‡¿∑∑’Ë Ò µâÕß¡’ ¿“æµ“¡∏√√¡™“µ‘ ·≈– “¡“√∂

„™âª√–‚¬™πå‰¥âµ“¡¢âÕ Ú (Ò)

¢âÕ Ù §ÿ≥¿“æπÈ”„π·À≈àßπÈ”ª√–‡¿∑∑’Ë Ú µâÕß¡’¡“µ√∞“π¥—ßµàÕ‰ªπ’È

(Ò) ‰¡à¡’«—µ∂ÿÀ√◊Õ ‘Ëß¢Õß∑’Ë‡°‘¥®“°°“√°√–∑”¢Õß¡πÿ…¬ǻ ÷Ëß®–∑”„Àâ  ’ °≈‘Ëπ

·≈–√ ¢ÕßπÈ”‡ª≈’Ë¬π‰ªµ“¡∏√√¡™“µ‘

(Ú) Õÿ≥À¿Ÿ¡‘ (Temperature) ‰¡à Ÿß°«à“Õÿ≥À¿Ÿ¡‘µ“¡∏√√¡™“µ‘‡°‘π Û

Õß»“‡´≈‡´’¬ 

(Û) §«“¡‡ªìπ°√¥·≈–¥à“ß (pH) ¡’§à“√–À«à“ß ı.-˘.

(Ù) ÕÕ°´‘‡®π≈–≈“¬ (DO) ¡’§à“‰¡àπâÕ¬°«à“ ˆ. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ı) ∫’‚Õ¥’ (BOD) ¡’§à“‰¡à‡°‘π°«à“ Ò.ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ˆ) ·∫§∑’‡√’¬°≈ÿà¡‚§≈‘øÕ√å¡∑—ÈßÀ¡¥ (Total Coliform Bacteria) ¡’§à“‰¡à

‡°‘π°«à“ ı, ‡ÕÁ¡.æ’.‡ÕÁπ. µàÕ Ò ¡‘≈≈‘≈‘µ√

(˜) ·∫§∑’‡√’¬°≈ÿà¡øï§Õ≈‚§≈‘øÕ√å¡ (Fecal Coliform Bacteria) ¡’§à“‰¡à

‡°‘π°«à“ Ò, ‡ÕÁ¡.æ’.‡ÕÁπ. µàÕ Ò ¡‘≈≈‘≈‘µ√

(¯) ‰π‡µ√µ (NO
3
) „πÀπà«¬‰π‚µ√‡®π ¡’§à“‰¡à‡°‘π°«à“ ı. ¡‘≈≈‘°√—¡

µàÕ≈‘µ√

(˘) ·Õ¡‚¡‡π’¬ (NH
3
) „πÀπà«¬‰π‚µ√‡®π ¡’§à“‰¡à‡°‘π°«à“ .ı ¡‘≈≈‘°√—¡

µàÕ≈‘µ√

(Ò) øïπÕ≈ (Phenols) ¡’§à“‰¡à‡°‘π°«à“ .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ÒÒ) ∑Õß·¥ß (Cu) ¡’§à“‰¡à‡°‘π°«à“ .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ÒÚ) π‘§‡°‘≈ (Ni) ¡’§à“‰¡à‡°‘π°«à“ .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ÒÛ) ·¡ß°“π’  (Mn) ¡’§à“‰¡à‡°‘π°«à“ Ò. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ÒÙ)  —ß°– ’ (Zn) ¡’§à“‰¡à‡°‘π°«à“ Ò. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Òı) ·§¥‡¡’¬¡ (Cd) „ππÈ”∑’Ë¡’§«“¡°√–¥â“ß„π√Ÿª¢Õß CaCO
3
 ‰¡à‡°‘π°«à“

Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ¡’§à“‰¡à‡°‘π°«à“ .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ·≈–„ππÈ”∑’Ë¡’§«“¡°√–¥â“ß

„π√Ÿª¢Õß CaCO
3
 ‡°‘π°«à“ Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√ ¡’§à“‰¡à‡°‘π°«à“ .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√
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(Òˆ) ‚§√‡¡’¬¡™π‘¥‡ŒÁ°´“«“‡≈âπ∑å (Cr Hexavalent) ¡’§à“‰¡à‡°‘π°«à“ .ı

¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ò˜) µ–°—Ë« (Pb) ¡’§à“‰¡à‡°‘π .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ò¯) ª√Õ∑∑—ÈßÀ¡¥ (Total Hg) ¡’§à“‰¡à‡°‘π°«à“ .Ú ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ò˘)  “√ÀπŸ (As) ¡’§à“‰¡à‡°‘π°«à“ .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ú) ‰´¬“‰π¥å (Cyanide) ¡’§à“‰¡à‡°‘π°«à“ .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ÚÒ) °—¡¡—πµ¿“æ√—ß ’ (Radioactivity) ¡’§à“√—ß ’·Õ≈ø“ (Alpha) ‰¡à‡°‘π°«à“

.Ò ‡∫§‡§Õ‡√≈µàÕ≈‘µ√ ·≈–√—ß ’‡∫µ“ (Beta) ‰¡à‡°‘π°«à“ Ò. ‡∫§‡§Õ‡√≈µàÕ≈‘µ√

(ÚÚ)  “√¶à“»—µ√Ÿæ◊™·≈– —µ«å™π‘¥∑’Ë¡’§≈Õ√’π∑—ÈßÀ¡¥ (Total Organochlorine

Pesticides) ¡’§à“‰¡à‡°‘π°«à“ .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ÚÛ) ¥’¥’∑’ (DDT) ¡’§à“‰¡à‡°‘π°«à“ Ò. ‰¡‚§√°√—¡µàÕ≈‘µ√

(ÚÙ) ∫’ ‡Õ™´’™π‘¥·Õ≈ø“ (Alpha-BHC) ¡’§à“‰¡à ‡°‘π°«à“ .Ú

‰¡‚§√°√—¡µàÕ≈‘µ√

(Úı) ¥‘≈¥√‘π (Dieldrin) ¡’§à“‰¡à‡°‘π°«à“ .Ò ‰¡‚§√°√—¡µàÕ≈‘µ√

(Úˆ) Õ—≈¥√‘π (Aldrin) ¡’§à“‰¡à‡°‘π°«à“ .Ò ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ú˜) ‡Œªµ“§≈Õ√å  (Heptachlor) ·≈–‡Œªµ“§≈Õ√åÕ’ªÕ°‰´¥å

(Heptachlorepoxide) ¡’§à“‰¡à‡°‘π°«à“ .Ú ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ú¯) ‡Õπ¥√‘π (Endrin) ‰¡à “¡“√∂µ√«®æ∫‰¥âµ“¡«‘∏’°“√µ√«® Õ∫∑’Ë°”Àπ¥

¢âÕ ı §ÿ≥¿“æπÈ”„π·À≈àßπÈ”ª√–‡¿∑∑’Ë Û µâÕß¡’¡“µ√∞“πµ“¡ ¢âÕ Ù ‡«âπ·µà

(Ò) ÕÕ° ‘́‡®π≈–≈“¬ ¡’§à“‰¡àπâÕ¬°«à“ Ù. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ú) ∫’‚Õ¥’ ¡’§à“‰¡à‡°‘π°«à“ Ú. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Û) ·∫§∑’‡√’¬°≈ÿà¡‚§≈‘øÕ√å¡∑—ÈßÀ¡¥ ¡’§à“‰¡à‡°‘π°«à“ Ú, ‡ÕÁ¡.æ’.‡ÕÁπ.

µàÕ Ò ¡‘≈≈‘≈‘µ√

(Ù) ·∫§∑’‡√’¬°≈ÿà¡øï§Õ≈‚§≈‘øÕ√å¡ ¡’§à“‰¡à‡°‘π°«à“ Ù, ‡ÕÁ¡.æ’.‡ÕÁπ.

µàÕ Ò ¡‘≈≈‘≈‘µ√

¢âÕ ˆ §ÿ≥¿“æπÈ”„π·À≈àßπÈ”ª√–‡¿∑∑’Ë Ù µâÕß¡’¡“µ√∞“πµ“¡¢âÕ Ù (Ò) ∂÷ß (ı)

·≈– (¯) ∂÷ß (Ú¯) ‡«âπ·µà

(Ò) ÕÕ°´‘‡®π≈–≈“¬ ¡’§à“‰¡àπâÕ¬°«à“ Ú. ¡‘≈≈‘°√—¡µàÕ≈‘µ√
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(Ú) ∫’‚Õ¥’ ¡’§à“‰¡à‡°‘π°«à“ Ù. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

¢âÕ ˜ §ÿ≥¿“æπÈ”„π·À≈àßπÈ”ª√–‡¿∑∑’Ë ı µâÕß¡’¡“µ√∞“πµË”°«à“§ÿ≥¿“æπÈ” „π

·À≈àßπÈ”ª√–‡¿∑∑’Ë Ù

¢âÕ ¯ °“√°”Àπ¥„Àâ·À≈àßπÈ”º‘«¥‘π·À≈àß„¥·À≈àßÀπ÷Ëß‡ªìπª√–‡¿∑„¥µ“¡¢âÕ Ú

„Àâ‡ªìπ‰ªµ“¡∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…ª√–°“»„π√“™°‘®®“πÿ‡∫°…“

À¡«¥ Û

«‘∏’°“√‡°Á∫µ—«Õ¬à“ß·≈–µ√«® Õ∫§ÿ≥¿“æπÈ”„π·À≈àßπÈ”º‘«¥‘π

¢âÕ ˘ °“√‡°Á∫µ—«Õ¬à“ßπÈ”‡æ◊ËÕµ√«® Õ∫§ÿ≥¿“æµ“¡¢âÕ Û ∂÷ß ¢âÕ ˜ „Àâ„™â«‘∏’°“√

¥—ßµàÕ‰ªπ’È

(Ò) ·À≈àßπÈ”‰À≈ ´÷Ëß‰¥â·°à ·¡àπÈ” ≈”§≈Õß ‡ªìπµâπ „Àâ‡°Á∫∑’Ë®ÿ¥°÷Ëß°≈“ß

§«“¡°«â“ß¢Õß·À≈àßπÈ”∑’Ë√–¥—∫°÷Ëß°≈“ß§«“¡≈÷° ≥ ®ÿ¥µ√«® Õ∫ ‡«âπ·µà·∫§∑’‡√’¬°≈ÿà¡

‚§≈‘øÕ√å¡∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬°≈ÿà¡øï§Õ≈‚§≈‘øÕ√å¡ „Àâ‡°Á∫∑’Ë√–¥—∫§«“¡≈÷° Û ‡´πµ‘‡¡µ√

≥ ®ÿ¥µ√«® Õ∫

(Ú) ·À≈àßπÈ”π‘Ëß ´÷Ëß‰¥â·°à ∑–‡≈ “∫ ÀπÕß ∫÷ß Õà“ß‡°Á∫πÈ” ‡ªìπµâπ „Àâ

‡°Á∫∑’Ë√–¥—∫§«“¡≈÷° Ò ‡¡µ√ ≥ ®ÿ¥µ√«® Õ∫ ”À√—∫·À≈àßπÈ”∑’Ë¡’§«“¡≈÷°‡°‘π°«à“ Ú ‡¡µ√

·≈–„Àâ‡°Á∫∑’Ë®ÿ¥°÷Ëß°≈“ß§«“¡≈÷° ≥ ®ÿ¥µ√«® Õ∫ ”À√—∫·À≈àßπÈ”∑’Ë¡’§«“¡≈÷°‰¡à‡°‘π Ú ‡¡µ√

‡«âπ·µà·∫§∑’‡√’¬°≈ÿà¡‚§≈‘øÕ√å¡∑—ÈßÀ¡¥·≈–·∫§∑’‡√’¬°≈ÿà¡øï§Õ≈‚§≈‘øÕ√å¡ „Àâ‡°Á∫∑’Ë√–¥—∫

§«“¡≈÷° Û ‡´πµ‘‡¡µ√ ≥ ®ÿ¥µ√«® Õ∫

®ÿ¥µ√«® Õ∫µ“¡ (Ò) ·≈– (Ú) ¢Õß·À≈àßπÈ”∑’Ë°”Àπ¥µ“¡¢âÕ ¯ „Àâ‡ªìπ‰ªµ“¡∑’Ë

°√¡§«∫§ÿ¡¡≈æ‘…°”Àπ¥

¢âÕ Ò °“√µ√«® Õ∫§ÿ≥¿“æπÈ”µ“¡¢âÕ Û ∂÷ß¢âÕ ˜ „Àâ„™â«‘∏’°“√¥—ßµàÕ‰ªπ’È

(Ò) °“√µ√«® Õ∫Õÿ≥À¿Ÿ¡‘ „Àâ„™â‡§√◊ËÕß«—¥Õÿ≥À¿Ÿ¡‘ (Thermometer) «—¥¢≥–

∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ”

(Ú) °“√µ√«® Õ∫§à“§«“¡‡ªìπ°√¥·≈–¥à“ß „Àâ„™â‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥

·≈–¥à“ß¢ÕßπÈ” (pH meter) µ“¡«‘∏’°“√À“§à“·∫∫Õ’‡≈Á§‚µ√‡¡µ√‘° (Electrometric)

(Û) °“√µ√«® Õ∫§à“ÕÕ° ‘́‡®π≈–≈“¬ „Àâ„™â«‘∏’Õ–‰´¥å‚¡¥‘øî‡§™—Ëπ (Azide

Modification)
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(Ù) °“√µ√«® Õ∫§à“∫’‚Õ¥’ „Àâ„™â«‘∏’Õ–‰´¥å‚¡¥‘øî‡§™—Ëπ (Azide

Modification) ∑’ËÕÿ≥À¿Ÿ¡‘ Ú Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ ı «—πµ‘¥µàÕ°—π

(ı) °“√µ√«® Õ∫§à“·∫§∑’‡√’¬°≈ÿà¡‚§≈‘øÕ√å¡∑—ÈßÀ¡¥ ·≈–§à“·∫§∑’‡√’¬°≈ÿà¡

øï§Õ≈‚§≈‘øÕ√å¡ „Àâ„™â«‘∏’¡—≈µ‘‡æ‘È≈ ∑‘È«∫å ‡øÕ√å‡¡π‡µ™—Ëπ ‡∑§π‘§ (Multiple Tube

Fermentation Technique)

(ˆ) °“√µ√«® Õ∫§à“‰π‡µ√µ„πÀπà«¬‰π‚µ√‡®π „Àâ„™â«‘∏’·§¥‡¡’¬¡

√’¥—§™—Ëπ (Cadmium Reduction)

(˜) °“√µ√«® Õ∫§à“·Õ¡‚¡‡π’¬„πÀπà«¬‰π‚µ√‡®π „Àâ„™â«‘∏’¥‘ ∑‘≈‡≈™—Ëπ

‡π  ‡≈Õ√å‰√‡´™—Ëπ (Distillation Nesslerization)

(¯) °“√µ√«® Õ∫§à“øïπÕ≈ „Àâ„™â«‘∏’¥‘ ∑‘≈‡≈™—Ëπ Ù - Õ–¡‘‚π·Õπµ‘‰æ√’π

(Distillation, 4-Amino antipyrene)

(˘) °“√µ√«® Õ∫§à“∑Õß·¥ß π‘§‡°‘≈ ·¡ß°“π’   —ß°– ’ ·§¥‡¡’¬¡

‚§√‡¡’¬¡™π‘¥‡ŒÁ°´“«“‡≈âπ∑å ·≈–µ–°—Ë« „Àâ„™â«‘∏’Õ–µÕ¡¡‘§ ·Õ∫´Õæ™—Ëπ ‰¥‡√Á§ ·Õ ‰æ‡√™—Ëπ

(Atomic Absorption - Direct Aspiration)

(Ò) °“√µ√«® Õ∫§à“ª√Õ∑∑—ÈßÀ¡¥ „Àâ„™â«‘∏’Õ–µÕ¡¡‘§ ·Õ∫´Õæ™—Ëπ ‚§≈¥å

‡«‡ªÕ√å ‡∑§π‘§ (Atomic Absorption-Cold Vapour Technique)

(ÒÒ) °“√µ√«® Õ∫§à“ “√ÀπŸ „Àâ„™â«‘∏’Õ–µÕ¡¡‘§ ·Õ∫´Õæ™—Ëπ ·°ä ´— 

‰Œ‰¥√¥å (Atomic Absorption - Gaseous Hydride)

(ÒÚ) °“√µ√«® Õ∫§à“‰´¬“‰π¥å‹ „Àâ„™â«‘∏’‰æ√‘¥’π ∫“√å∫‘∑Ÿ√‘§ ·Õ´‘¥

(Pyridine - Barbituric Acid)

(ÒÛ) °“√µ√«® Õ∫§à“°—¡¡—πµ¿“æ√—ß ’ „Àâ„™â«‘∏’‚≈«å ·∫Á§°√“«¥å

æ√ÁÕææÕ√å™—ËππÕ≈ ‡§“πå‡µÕ√å (Low Background Proportional Counter)

(ÒÙ) °“√µ√«®§à“ “√¶à“»—µ√Ÿæ◊™·≈– —µ«å™π‘¥∑’Ë¡’§≈Õ√’π∑—ÈßÀ¡¥ ¥’¥’∑’

∫’‡Õ™´’™π‘¥·Õ≈ø“ ¥‘≈¥√‘π Õ—≈¥√‘π ‡Œªµ“§≈Õ√åÕ’ªÕ°‰´¥å ·≈–‡Õπ¥√‘π „Àâ„™â«‘∏’°ä“´ -

‚§√¡“‚µ°√“øïò (Gas - Chromatography)

¢âÕ ÒÒ °“√µ√«® Õ∫§à“ÕÕ° ‘́‡®π≈–≈“¬„Àâ„™â§à“‡ªÕ√å‡´Áπ‰∑≈å∑’Ë Ú (20th Percentile

Value)  à«π°“√µ√«® Õ∫§à“∫’‚Õ¥’ ·∫§∑’‡√’¬°≈ÿà¡‚§≈‘øÕ√å¡∑—ÈßÀ¡¥ ·≈–·∫§∑’‡√’¬°≈ÿà¡

øï§Õ≈‚§≈‘øÕ√å¡ „Àâ„™â§à“‡ªÕ√å‡´Áπ‰∑≈å∑’Ë ¯ ‚¥¬®”π«π·≈–√–¬–‡«≈“ ”À√—∫°“√‡°Á∫

µ—«Õ¬à“ßπÈ”¥—ß°≈à“« „Àâ‡ªìπ‰ªµ“¡∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…°”Àπ¥
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¢âÕ ÒÚ °“√‡°Á∫µ—«Õ¬à“ßπÈ”µ“¡¢âÕ ˘ ·≈–°“√µ√«® Õ∫§ÿ≥¿“æπÈ”µ“¡¢âÕ Ò ®–

µâÕß‡ªìπ‰ªµ“¡«‘∏’°“√¡“µ√∞“π ”À√—∫°“√«‘‡§√“–ÀåπÈ”·≈–πÈ”‡ ’¬ (Standard Methods for

Examination of Water and Wastewater) ´÷Ëß American Public Health Association ·≈–

American Water Works Association °—∫ Water Pollution Control Federation ¢Õß À√—∞Õ‡¡√‘°“

√à«¡°—π°”Àπ¥‰«â¥â«¬

ª√–°“» ≥ «—π∑’Ë Ú ¡°√“§¡ æ.». ÚıÛ˜

™«π À≈’°¿—¬

π“¬°√—∞¡πµ√’

ª√–∏“π§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

(ª√–°“»„π√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ ÒÒÒ µÕπ∑’Ë Òˆ ß «—π∑’Ë ÚÙ °ÿ¡¿“æ—π∏å ÚıÛ˜)
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ª√–°“»§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

©∫—∫∑’Ë Ú (æ.». ÚıÙÛ)

ÕÕ°µ“¡§«“¡„πæ√–√“™∫—≠≠—µ‘ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ

 ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ æ.». ÚıÛı

‡√◊ËÕß °”Àπ¥¡“µ√∞“π§ÿ≥¿“æπÈ”„µâ¥‘π

Õ“»—¬Õ”π“®µ“¡§«“¡„π¡“µ√“ ÛÚ (ˆ) ·Ààßæ√–√“™∫—≠≠—µ‘ àß‡ √‘¡·≈–√—°…“§ÿ≥¿“æ

 ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ æ.». ÚıÛı §≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘ÕÕ°ª√–°“»°”Àπ¥

¡“µ√∞“π§ÿ≥¿“æπÈ”„µâ¥‘π ‰«â¥—ßµàÕ‰ªπ’È

¢âÕ Ò „πª√–°“»π’È

çπÈ”„µâ¥‘πé  À¡“¬§«“¡«à“  πÈ”∑’ËÕ¬Ÿà„µâ¥‘π ·≈–„ÀâÀ¡“¬§«“¡√«¡∂÷ß

πÈ”∫“¥“≈µ“¡°ÆÀ¡“¬«à“¥â«¬πÈ”∫“¥“≈

ç¡“µ√∞“π§ÿ≥¿“æπÈ”„µâ¥‘πé  À¡“¬§«“¡«à“ √–¥—∫§«“¡‡¢â¡¢âπ ÿß ÿ¥¢Õß

 “√Õ—πµ√“¬∑’Ë¬Õ¡„Àâ¡’‰¥â„ππÈ”„µâ¥‘π ‚¥¬‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬·≈–º≈°√–∑∫µàÕ ÿ¢¿“æ

Õπ“¡—¬¢Õßª√–™“™π ‡¡◊ËÕπ”πÈ”„µâ¥‘π¡“„™â∫√‘‚¿§

¢âÕ Ú §ÿ≥¿“æπÈ”„µâ¥‘πµâÕß¡’¡“µ√∞“π¥—ßµàÕ‰ªπ’È

Ú.Ò  “√Õ‘π∑√’¬å√–‡À¬ßà“¬ (Volatile Organic Compounds)

(Ò) ‡∫π´’π (Benzene) µâÕß‰¡à‡°‘π ı ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ú) §“√å∫Õπ‡µµ√–§≈Õ‰√¥å (Carbon Tetrachloride) µâÕß‰¡à‡°‘π

ı ‰¡‚§√°√—¡µàÕ≈‘µ√

(Û) 1, 2 - ‰¥§≈Õ‚√Õ’‡∑π (1, 2 - Dichloroethane) µâÕß‰¡à‡°‘π

ı ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ù) 1, 1 - ‰¥§≈Õ‚√‡Õ∑∏‘≈’π (1, 1 - Dichloroethylene) µâÕß‰¡à‡°‘π

˜ ‰¡‚§√°√—¡µàÕ≈‘µ√
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(ı) ´‘  - 1, 2 - ‰¥§≈Õ‚√‡Õ∑∏‘≈’π (cis - 1, 2 - Dichloroethylene)

µâÕß‰¡à‡°‘π ˜ ‰¡‚§√°√—¡µàÕ≈‘µ√

(ˆ) ∑√“π å - 1, 2 - ‰¥§≈Õ‚√‡Õ∑∏‘≈’π (trans - 1, 2 -

Dichloroethylene) µâÕß‰¡à‡°‘π Ò ‰¡‚§√°√—¡µàÕ≈‘µ√

(˜) ‰¥§≈Õ‚√¡’‡∑π (Dichloromethane) µâÕß‰¡à‡°‘π ı ‰¡‚§√-

°√—¡µàÕ≈‘µ√

(¯) ‡Õ∑∏‘≈‡∫π´’π (Ethylbenzene) µâÕß‰¡à‡°‘π ˜ ‰¡‚§√°√—¡

µàÕ≈‘µ√

(˘)  ‰µ√’π (Styrene) µâÕß‰¡à‡°‘π Ò ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ò) ‡µµ√–§≈Õ‚√‡Õ∑∏‘≈’π (Tetrachloroethylene) µâÕß‰¡à‡°‘π ı

‰¡‚§√°√—¡µàÕ≈‘µ√

(ÒÒ) ‚∑≈ŸÕ’π (Toluene) µâÕß‰¡à‡°‘π Ò, ‰¡‚§√°√—¡µàÕ≈‘µ√

(ÒÚ) ‰µ√§≈Õ‚√‡Õ∑∏‘≈’π (Trichloroethylene) µâÕß‰¡à‡°‘π ı

‰¡‚§√°√—¡µàÕ≈‘µ√

(ÒÛ) 1, 1, 1- ‰µ√§≈Õ‚√Õ’‡∑π (1, 1, 1 - Trichloroethane) µâÕß‰¡à

‡°‘π Ú ‰¡‚§√°√—¡µàÕ≈‘µ√

(ÒÙ) 1, 1, 2 - ‰µ√§≈Õ‚√Õ’‡∑π (1, 1, 2 - Trichloroethane) µâÕß

‰¡à‡°‘π ı ‰¡‚§√°√—¡µàÕ≈‘µ√

(Òı) ‰´≈’π∑—ÈßÀ¡¥ (Total Xylenes) µâÕß‰¡à‡°‘π Ò,

‰¡‚§√°√—¡µàÕ≈‘µ√

Ú.Ú ‚≈À–Àπ—° (Heavy Metals)

(Ò) ·§¥‡¡’¬¡ (Cadmium) µâÕß‰¡à‡°‘π .Û ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ú) ‚§√‡¡’¬¡™π‘¥‡ŒÁ°´“«“‡≈âπ∑å (Hexavalent Chromium) µâÕß‰¡à

‡°‘π .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Û) ∑Õß·¥ß (Copper) µâÕß‰¡à‡°‘π Ò. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(Ù) µ–°—Ë« (Lead) µâÕß‰¡à‡°‘π .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ı) ·¡ß°“π’  (Manganese) µâÕß‰¡à‡°‘π .ı ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(ˆ) π‘°‡°‘≈ (Nickel) µâÕß‰¡à‡°‘π .Ú ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(˜)  —ß°– ’ (Zinc) µâÕß‰¡à‡°‘π ı. ¡‘≈≈‘°√—¡µàÕ≈‘µ√

(¯)  “√ÀπŸ (Arsenic) µâÕß‰¡à‡°‘π .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√
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(˘) ’́≈’‡π’¬¡ (Selenium) µâÕß‰¡à‡°‘π .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√

     (Ò) ª√Õ∑ (Mercury) µâÕß‰¡à‡°‘π .Ò ¡‘≈≈‘°√—¡µàÕ≈‘µ√

Ú.Û  “√ªÑÕß°—π°”®—¥»—µ√Ÿæ◊™·≈– —µ«å (Pesticides)

(Ò) §≈Õ‡¥π (Chlordane) µâÕß‰¡à‡°‘π .Ú ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ú) ¥‘≈¥√‘π (Dieldrin) µâÕß‰¡à‡°‘π .Û ‰¡‚§√°√—¡µàÕ≈‘µ√

(Û) ‡Œªµ“§≈Õ√å (Heptachlor) µâÕß‰¡à‡°‘π .Ù ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ù) ‡Œªµ“§≈Õ√å Õ’æÁÕ°‰´¥å (Heptachlor Epoxide) µâÕß‰¡à‡°‘π .Ú

‰¡‚§√°√—¡µàÕ≈‘µ√

(ı) ¥’¥’∑’ (DDT) µâÕß‰¡à‡°‘π Ú ‰¡‚§√°√—¡µàÕ≈‘µ√

(ˆ) 2, 4 - ¥’ (2, 4 -D) µâÕß‰¡à‡°‘π Û ‰¡‚§√°√—¡µàÕ≈‘µ√

(˜) Õ–∑√“´’π (Atrazine) µâÕß‰¡à‡°‘π Û ‰¡‚§√°√—¡µàÕ≈‘µ√

(¯) ≈‘π‡¥π (Lindane) µâÕß‰¡à‡°‘π .Ú ‰¡‚§√°√—¡µàÕ≈‘µ√

(˘) ‡æπµ–§≈Õ‚√øïπÕ≈ (Pentachlorophenol) µâÕß‰¡à‡°‘π Ò

‰¡‚§√°√—¡µàÕ≈‘µ√

Ú.Ù  “√æ‘…Õ◊ËπÊ

(Ò) ‡∫π‚´ (‡Õ) ‰æ√’π (Benzo (a) pyrene) µâÕß‰¡à‡°‘π .Ú

‰¡‚§√°√—¡µàÕ≈‘µ√

(Ú) ‰´¬“‰π¥å (Cyanide) µâÕß‰¡à‡°‘π Ú ‰¡‚§√°√—¡µàÕ≈‘µ√

(Û) æ’´’∫’ (PCBs) µâÕß‰¡à‡°‘π .ı ‰¡‚§√°√—¡µàÕ≈‘µ√

(Ù) ‰«π‘≈§≈Õ‰√¥å (Vinyl Chloride) µâÕß‰¡à‡°‘π Ú ‰¡‚§√°√—¡

µàÕ≈‘µ√

¢âÕ Û °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú „Àâ„™â«‘∏’°“√¡“µ√∞“π ”À√—∫°“√

«‘‡§√“–ÀåπÈ”·≈–πÈ”‡ ’¬ (Standard Methods for the Examination of Water and Wastewater)

´÷Ëß American Public Health Association, American Water Works Association ·≈– Water

Environment Federation ¢Õß À√—∞Õ‡¡√‘°“√à«¡°—π°”Àπ¥À√◊Õµ“¡§Ÿà¡◊Õ«‘‡§√“–ÀåπÈ”·≈–

πÈ”‡ ’¬¢Õß ¡“§¡«‘»«°√ ‘Ëß·«¥≈âÕ¡·Ààßª√–‡∑»‰∑¬ ¥—ßµàÕ‰ªπ’È

(Ò) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ò (Ò) - (Òı) „Àâ„™â«‘∏’ Purge

and Trap Gas Chromatography À√◊Õ«‘∏’ Purge and Trap Gas Chromatography/Mass

Spectrometry À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫
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(Ú) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ú (Ò) - (˜) „Àâ„™â«‘∏’

Direct Aspiration/Atomic Absorption Spectrometry À√◊Õ«‘∏’ Inductively Coupled Plasma/

Plasma Emission Spectroscopy À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫

(Û) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ú (¯) - (˘) „Àâ„™â«‘∏’

Hydride Generation/Atomic Absorption Spectrometry À√◊Õ«‘∏’ Inductively Coupled Plasma/

Plasma Emission Spectroscopy À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫

(Ù) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ú (Ò) „Àâ„™â«‘∏’ Cold-

Vapor Atomic Absorption Spectrometry/Plasma Emission Spectroscopy À√◊Õ«‘∏’Õ◊Ëπ∑’Ë

°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁœ™Õ∫

(ı) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Û (Ò) - (ı) „Àâ„™â«‘∏’

Liquid - Liquid Extraction Gas Chromtography/Mass Spectrometry À√◊Õ«‘∏’ Liquid -

Liquid Extraction Gas Chromatography (Method I) À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…

‡ÀÁπ™Õ∫

(ˆ) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Û (ˆ) - (˜) „Àâ„™â«‘∏’

Liquid - Liquid Extraction Gas Chromatography À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫

(˜) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Û (¯) „Àâ„™â«‘∏’ Liquid -

Liquid Extraction Gas Chromatography (Method I) À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…

‡ÀÁπ™Õ∫

(¯) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Û (˘) „Àâ„™â«‘∏’ Liquid -

Liquid Extraction Gas Chromatography/Mass Spectrometry À√◊Õ«‘∏’ Liquid - Liquid

Extraction Gas Chromatography À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫

(˘) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ù (Ò) „Àâ„™â«‘∏’ Liquid -

Liquid Extraction Chromatography À√◊Õ Liquid - Liquid Extraction Gas Chromatography/

Mass Spectrometry À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫

(Ò) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ù (Ú) „Àâ„™â«‘∏’ Pyridine

Barbituric Acid À√◊Õ«‘∏’ Colorimetry À√◊Õ Ion Chromatography À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡

¡≈æ‘…‡ÀÁπ™Õ∫

(ÒÒ) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ù (Û) „Àâ„™â«‘∏’ Liquid -

Liquid  Extraction Gas Chromatography (Method II) À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…

‡ÀÁπ™Õ∫
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(ÒÚ) °“√µ√«® Õ∫§ÿ≥¿“æπÈ”„µâ¥‘πµ“¡¢âÕ Ú.Ù (Ù) „Àâ„™â«‘∏’ Purge and

Trap Gas Chromatography À√◊Õ«‘∏’ Purge and Trap Gas Chromatography/Mass

Spectrometry À√◊Õ«‘∏’Õ◊Ëπ∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…‡ÀÁπ™Õ∫

¢âÕ Ù «‘∏’°“√‡°Á∫·≈–√—°…“µ—«Õ¬à“ßπÈ”„µâ¥‘π„Àâ‡ªìπ‰ªµ“¡∑’Ë°√¡§«∫§ÿ¡¡≈æ‘…

ª√–°“»„π√“™°‘®®“πÿ‡∫°…“

ª√–°“» ≥ «—π∑’Ë ÛÒ  ‘ßÀ“§¡ æ.». ÚıÙÛ

‰µ√√ß§å  ÿ«√√≥§’√’

√Õßπ“¬°√—∞¡πµ√’ ªØ‘∫—µ‘Àπâ“∑’Ë

ª√–∏“π§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“µ‘

(ª√–°“»„π√“™°‘®®“πÿ‡∫°…“ ‡≈à¡ ÒÒ˜ µÕπæ‘‡»… ˘ıß ≈ß«—π∑’Ë Òı °—π¬“¬π ÚıÙÛ)











ภาคผนวก ค-4

มาตรฐานด้านอาชีวอนามัยและความปลอดภัย



 

 

 

 

 
 

กฎกระทรวง 

กําหนดมาตรฐานในการบริหารและการจดัการ 

ดานความปลอดภัย อาชีวอนามยั และสภาพแวดลอมในการทํางาน 

ในที่อับอากาศ 

พ.ศ. ๒๕๔๗ 

    
 

  อาศัยอํานาจตามความในมาตรา  ๖  และมาตรา  ๑๐๓  แหงพระราชบัญญัติคุมครอง-

แรงงาน พ.ศ. ๒๕๔๑ อันเปนพระราชบัญญัติที่มีบทบัญญัติบางประการเกี่ยวกับการจํากัดสิทธิและ

เสรีภาพของบุคคล ซึ่งมาตรา ๒๙  ประกอบกับมาตรา  ๓๑  มาตรา  ๓๕  มาตรา  ๔๘ และมาตรา ๕๐ 

ของรัฐธรรมนูญแหงราชอาณาจักรไทย บัญญัติใหกระทําไดโดยอาศัยอํานาจตามบทบัญญัติแหงกฎหมาย    

รัฐมนตรีวาการกระทรวงแรงงานออกกฎกระทรวงไว ดังตอไปนี้ 
 

ขอ ๑ กฎกระทรวงนี้ใหใชบังคับเมื่อพนกําหนดหนึ่งรอยแปดสิบวันนับแตวันประกาศใน 

ราชกิจจานุเบกษาเปนตนไป 
 

  ขอ ๒ ในกฎกระทรวงนี้ 

  “ที่อับอากาศ” หมายความวา ที่ซึ่งมีทางเขาออกจํากัดและมีการระบายอากาศไมเพียง

พอที่จะทําใหอากาศภายในอยูในสภาพถูกสุขลักษณะและปลอดภัย เชน อุโมงค ถ้ํา บอ หลุม หองใตดิน

หองนิรภัย ถังน้ํามัน ถังหมัก ถัง ไซโล ทอ เตา ภาชนะหรือส่ิงอื่นที่มีลักษณะคลายกัน 

  “บรรยากาศอันตราย” หมายความวา สภาพอากาศที่อาจทําใหลูกจางไดรับอันตรายจาก

สภาวะอยางหนึ่งอยางใด ดังตอไปนี้ 

  (๑) มีออกซิเจนต่ํากวารอยละ ๑๙.๕ หรือมากกวารอยละ ๒๓.๕ โดยปริมาตร 

  (๒) มีกาซ ไอ ละอองที่ติดไฟหรือระเบิดได เกินรอยละ ๑๐ ของคาความเขมขนขั้นต่ํา 

ของสารเคมีแตละชนิดในอากาศที่อาจติดไฟหรือระเบิดได (Lower Flammable Limit หรือ Lower 

Explosive Limit) 

  (๓) มีฝุนที่ติดไฟหรือระเบิดได ซ่ึงมีคาความเขมขนเทากับหรือมากกวาคาความเขมขน 

ข้ันต่ําของสารเคมีแตละชนิดในอากาศที่อาจติดไฟหรือระเบิดได (Lower Flammable Limit หรือ Lower 

Explosive Limit) 

 

 



  

 

 

      ๒      
  

  (๔) มีคาความเขมขนของสารเคมีแตละชนิดเกินมาตรฐานที่กําหนดตามกฎกระทรวง

วาดวยการกําหนดมาตรฐานในการบริหารและการจัดการดานความปลอดภัย อาชีวอนามัย และ

สภาพแวดลอมในการทํางานเกี่ยวกับสารเคมีอันตราย 

(๕) สภาวะอื่นใดที่อาจเปนอันตรายตอรางกายหรือชีวิตตามที่รัฐมนตรีประกาศกําหนด 
 

                                             หมวด ๑ 

                                                                     บททั่วไป 

 
 

ขอ ๓ ใหนายจางจัดทําปายแจงขอความวา  “ที่อับอากาศ  อันตราย  หามเขา” ใหมีขนาด 

มองเห็นไดชัดเจน ติดตั้งไวโดยเปดเผยบริเวณทางเขาออกของที่อับอากาศทุกแหง 
 

  ขอ ๔ หามนายจางใหลูกจางหรือบุคคลใดเขาไปในที่อับอากาศ   เวนแตนายจางได

ดําเนินการใหมีความปลอดภัยตามกฎกระทรวงนี้แลว และลูกจางหรือบุคคลนั้นไดรับอนุญาตจากผูมหีนาที ่     

รับผิดชอบในการอนุญาตตามขอ ๑๘ และเปนผูผานการอบรมตามขอ ๒๑  
 

  ขอ ๕ หามนายจางอนุญาตใหลูกจางหรือบุคคลใดเขาไปในที่อับอากาศหากนายจางรูหรือ

ควรรูวาลูกจางหรือบุคคลนั้นเปนโรคเกี่ยวกับทางเดินหายใจ โรคหัวใจ หรือโรคอื่นซึ่งแพทยเห็นวาการเขา

ไปในที่อับอากาศอาจเปนอันตรายตอบุคคลดังกลาว 
 

หมวด ๒ 

มาตรการความปลอดภัย 
 

 

  ขอ ๖ ใหนายจางจัดใหมีการตรวจวัด บันทึกผลการตรวจวัด และประเมินสภาพอากาศใน

ที่อับอากาศวามีบรรยากาศอันตรายหรือไม โดยใหดําเนินการทั้งกอนใหลูกจางเขาไปทํางานและในระหวาง

ที่ลูกจางทํางานในที่อับอากาศ 

  ถานายจางตรวจพบบรรยากาศอันตราย ใหนายจางดําเนินการ ดังตอไปนี้ 

  (๑) นําลูกจางและบุคคลที่อยูในที่อับอากาศออกจากบริเวณนั้นทันที 

  (๒) ประเมินและคนหาวาบรรยากาศอันตรายเกิดจากสาเหตุใด 

  (๓) ดําเนินการเพื่อทําใหสภาพอากาศในที่อับอากาศนั้นไมมีบรรยากาศอันตราย  

เชน การระบายอากาศ หรือการปฏิบัติตามมาตรการอื่น 

 

 



  

 
 

๓ 
 

  หากนายจางไดดําเนินการตามวรรคสองแลวที่อับอากาศนั้นยังมีบรรยากาศอันตรายอยู

แตนายจางมีความจําเปนที่จะตองใหลูกจางหรือบุคคลใดเขาไปในที่อับอากาศที่มีบรรยากาศอันตรายนั้น

ใหนายจางจัดใหลูกจางหรือบุคคลนั้นสวมใสหรือใชอุปกรณคุมครองความปลอดภัยสวนบุคคลชนิดที่ทําให

บุคคลดังกลาวทํางานในที่อับอากาศนั้นไดโดยปลอดภัย 

  ใหนายจางเก็บบันทึกผลการตรวจวัด การประเมินสภาพอากาศ และการดําเนินการ

เพื่อใหสภาพอากาศในที่อับอากาศไมมีบรรยากาศอันตรายไวพรอมที่จะใหพนักงานตรวจแรงงาน

ตรวจสอบได 

  ขอ ๗ กรณีที่นายจางใหลูกจางทํางานในที่อับอากาศใหนายจางแตงตั้งลูกจางที่มีความรู

ความสามารถและไดรับการฝกอบรมความปลอดภัยในการทํางานในที่อับอากาศตามขอ ๒๑ ใหเปน        

ผูควบคุมงานคนหนึ่งหรือหลายคนตามความจําเปนเพื่อทําหนาที่ ดังตอไปนี้ 

  (๑) วางแผนการปฏิบัติงานและการปองกันอันตรายที่อาจเกิดขึ้นจากการทํางานและ    

ปดประกาศหรือแจงใหลูกจางทราบเปนลายลักษณอักษร 

  (๒) ช้ีแจงและซักซอมหนาที่ความรับผิดชอบ วิธีการปฏิบัติงาน และวิธีการปองกัน

อันตรายใหเปนไปตามแผนที่กําหนดไว 

  (๓) ควบคุมดูแลใหลูกจางใชเครื่องปองกันอันตราย และอุปกรณคุมครองความปลอดภัย

สวนบุคคล และใหตรวจตราอุปกรณดังกลาวใหอยูในสภาพพรอมที่จะใชงาน 

  (๔) ส่ังใหหยุดการทํางานไวชั่วคราว ในกรณีที่มีเหตุซ่ึงอาจกอใหเกิดอันตรายตอลูกจาง

จนกวาเหตุนั้นจะหมดไป และหากจําเปนจะขอใหผูมีหนาที่รับผิดชอบในการอนุญาตตามขอ ๑๘  

ยกเลิกการอนุญาตนั้นเสียก็ได 
 

  ขอ ๘ ใหนายจางจัดใหลูกจางซึ่งไดรับการฝกอบรมความปลอดภัยในการทํางานในที่     

อับอากาศตามขอ ๒๑ คนหนึ่งหรือหลายคนตามความจําเปน เปนผูชวยเหลือ พรอมดวยอุปกรณชวยเหลือ

และชวยชีวิตที่เหมาะสมกับลักษณะงาน คอยเฝาดูแลบริเวณทางเขาออกที่อับอากาศโดยใหสามารถ

ติดตอส่ือสารกับลูกจางที่ทํางานในที่อับอากาศไดตลอดเวลา เพื่อชวยเหลือลูกจางออกจากที่อับอากาศ 
 

  ขอ ๙ ใหนายจางจัดใหมีอุปกรณคุมครองความปลอดภัยสวนบุคคล อุปกรณชวยเหลือ

และชวยชีวิตที่เหมาะสมกับลักษณะงานตามมาตรฐานที่อธิบดีประกาศกําหนด และนายจางตองควบคุม  

ดูแลใหลูกจางซึ่งทํางานในที่อับอากาศและผูชวยเหลือสวมใสหรือใชอุปกรณคุมครองความปลอดภัยสวน

บุคคลและอุปกรณชวยเหลือและชวยชีวิตนั้น 
 

  ขอ ๑๐ ใหนายจางจัดใหมีส่ิงปดกั้นมิใหบุคคลใดเขาหรือตกลงไปในที่อับอากาศที่มี

ลักษณะเปนชอง โพรง หลุม ถังเปด หรือที่มีลักษณะคลายกัน 

 

 

 



  

                                                                            ๔  
 

  ขอ ๑๑ ใหนายจางปด กั้น หรือกระทําโดยวิธีการอื่นใดที่มีผลในการปองกันมิใหพลังงาน 

สาร หรือส่ิงที่เปนอันตรายเขาสูบริเวณที่อับอากาศในระหวางที่ลูกจางกําลังทํางาน 
 

  ขอ ๑๒ ใหนายจางจัดบริเวณทางเดินหรือทางเขาออกที่อับอากาศใหมีความสะดวกและ

ปลอดภัย 
 

  ขอ  ๑๓  ใหนายจางประกาศหามลูกจางสูบบุหร่ี หรือพกพาอุปกรณสําหรับจุดไฟหรือ ติดไฟ

ที่ไมเกี่ยวของกับการทํางานเขาไปในที่อับอากาศปดไวบริเวณทางเขาออกที่อับอากาศ 
 

  ขอ ๑๔ ใหนายจางจัดใหมีอุปกรณไฟฟาที่เหมาะสมในการใชงานในที่อับอากาศ และ

ตรวจสอบใหอุปกรณไฟฟานั้นมีสภาพสมบูรณและปลอดภัยพรอมใชงาน ถาที่อับอากาศนั้นมีบรรยากาศที่

ไวไฟหรือระเบิดได ตองเปนอุปกรณไฟฟาชนิดที่สามารถปองกันมิใหติดไฟหรือระเบิดได 
 

  ขอ  ๑๕  ใหนายจางจัดใหมเีครื่องดับเพลงิที่มีประสิทธภิาพและจํานวนเพียงพอที่จะใชได

ทันทีเมื่อมกีารทํางานที่อาจกอใหเกิดการลุกไหม 
 

  ขอ  ๑๖  หามนายจางอนุญาตใหลูกจางทํางานที่กอใหเกิดความรอน หรือประกายไฟในที่

อับอากาศ เชน การเชื่อม การเผาไหม การย้ําหมุด การเจาะ หรือการขัด เวนแตจะไดจัดใหมีมาตรการ

ความปลอดภัยที่เหมาะสมตามหมวดนี้ 
 

  ขอ  ๑๗  หามนายจางอนุญาตใหลูกจางทํางานที่ใชสารระเหยงาย สารพิษ สารไวไฟในที่

อับอากาศ เวนแตจะไดจัดใหมีมาตรการความปลอดภัยที่เหมาะสมตามหมวดนี้ 
 

หมวด ๓ 

การอนุญาต 

 
 

  ขอ ๑๘ ใหนายจางเปนผูมีหนาที่รับผิดชอบในการอนุญาตใหลูกจางทํางานในที่อับอากาศ 

ในการนี้นายจางจะมอบหมายเปนหนังสือใหลูกจางซึ่งไดรับการฝกอบรมความปลอดภัยในการทํางานในที่

อับอากาศตามขอ ๒๑ คนหนึ่งหรือหลายคนตามความจําเปน เปนผูมีหนาที่รับผิดชอบในการอนุญาตแทน

ก็ได 

  ใหนายจางเก็บหนังสือมอบหมายไว ณ สถานประกอบกิจการพรอมที่จะใหพนักงานตรวจ-

แรงงานตรวจสอบได 
 

 

 

 

 

 

  



  

 ๖ 
 

ขอ  ๑๙  ใหนายจางจัดใหมีหนังสืออนุญาตใหลูกจางทํางานในที่อับอากาศทุกครั้ง และ 

หนังสืออนุญาตนั้นอยางนอยตองมีรายละเอียด ดังตอไปนี้ 

   (๑) ที่อับอากาศที่อนุญาตใหลูกจางเขาไปทํางาน 

   (๒) วัน เวลา ในการทํางาน 

   (๓) งานที่ใหลูกจางเขาไปทํา 

   (๔) ชื่อลูกจางที่อนุญาตใหเขาไปทํางาน 

   (๕) ชื่อผูควบคุมงานตามขอ ๗  

   (๖) ชื่อผูชวยเหลือตามขอ ๘ 

   (๗) มาตรการความปลอดภัยที่เตรียมไวกอนการใหลูกจางเขาไปทํางาน 

   (๘) ผลการตรวจสภาพอากาศและสภาวะที่อาจเกิดอันตราย 

   (๙) อุปกรณคุมครองความปลอดภัยสวนบุคคล และอุปกรณชวยเหลือและ 

ชวยชีวิต 

   (๑๐) อันตรายที่ลูกจางอาจไดรับในกรณีฉุกเฉินและวิธีการหลีกหนีภัย 

   (๑๑) ชื่อและลายมือช่ือผูขออนุญาต  และชื่อและลายมือชื่อผูมีหนาที่รับผิดชอบ

ในการอนุญาตตามขอ ๑๘ 
 

  ขอ ๒๐ ใหนายจางเก็บหนังสืออนุญาตใหลูกจางทํางานในที่อับอากาศตามขอ ๑๙ ไว    

ณ สถานที่ประกอบกิจการพรอมที่จะใหพนักงานตรวจแรงงานตรวจสอบได และใหปดสําเนาหนังสือ       

ดังกลาวไวที่บริเวณทางเขาที่อับอากาศใหเห็นชัดเจนตลอดเวลาที่ลูกจางทํางาน 
 

หมวด ๔ 

การฝกอบรม 

 

  ขอ ๒๑ ใหนายจางจัดใหมีการฝกอบรมความปลอดภัยในการทํางานในที่อับอากาศตาม

หลักเกณฑ วิธีการ และหลักสูตรที่อธิบดีประกาศกําหนดแกลูกจางทุกคนที่ทํางานในที่อับอากาศ รวมทั้ง   

ผูที่เกี่ยวของใหมีความรูความเขาใจทักษะที่จําเปนในการทํางานอยางปลอดภัย ตามหนาที่ที่ไดรับ       

มอบหมาย พรอมทั้งวิธีการและขั้นตอนในการปฏิบัติงาน 

 

 

 

 

 

 

 



  

                                                                             ๗   
 

ขอ   ๒๒  ใหนายจางเก็บหลักฐานการฝกอบรมความปลอดภัยในการทํางานในที่อับอากาศ 

ตามขอ ๒๑ ไวพรอมที่จะใหพนักงานตรวจแรงงานตรวจสอบได 

 

 

       ใหไว ณ วันที่  ๒๗  เมษายน พ.ศ.๒๕๔๗ 

                                                                         

                                                                  อุไรวรรณ  เทียนทอง 

(นางอุไรวรรณ  เทียนทอง) 

                                                                                  รัฐมนตรีวาการกระทรวงแรงงาน 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ประกาศในราชกิจจานุเบกษา ฉบับกฎษฎีกา เลม ๑๒๑ ตอนที่ ๓๕ ก วันที่ ๑๐ มิถุนายน ๒๕๔๗ 




