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£ ) P.O. Box 428 * 110 Kings Rd * Kings Mountain, N.C. 28086-0428 * 704-739-7415 * 704-739-7418
\) E-mail bfec@Buckeyef.com * Website: www.buckeyefire.com

FOAM ANALYSIS REPORT

Attn: Mr. Tanin Termwattanapong
Imperial Fire Engineering Co. Ltd.
16 Ramkhamhaeng Rd., Hua Mark Bangkapi, Bangkok 10240 Th
Tanin.t@ife.co.th

Foam Sample ID: F22031801

Attached please find our Foam Sample Test Report based on the foam samples sent in
for testing at Buckeye Fire Equipment Company.

The conclusions drawn in this report are based upon interpretation of the samples
submitted using the test methods stated. Our assessments are based upon the
characteristics of our own particulare range of foam concentrates.

Please note the evaluation and any comments related to the results of the tests
performed in the note section listed for each sample.

Buckeye Fire Equipment Co.

- ,‘? 7

.- / L
Cenr
(& Vi

Jim Sylvester
Quality Assurance Manager

Buckeye Fire Equipment Company
1ISO 9001:2015 Registered



Tanin.t@ife.co.th

P.O. Box 428 * 110 Kings Rd * Kings Mountain, N.C. 28086-0428 * 704-739-7415 * 704-739-7418
E-mail bfec@Buckeyef.com * Website: www.buckeyefire.co

FOAM ANALYSIS REPORT

Mr. Tanin Termwattanapong
Imperial Fire Engineering Co. Ltd.
16 Ramkhamhaeng Rd., Hua Mark Bangkapi, Bangkok 10240 Thailand

Sample ID: F220318-1

Date Received: 3/18/2022
Date Sampled: 3/2/2022

Sample #: 1 Appearance: Black Liquid
Sample ID: F220318-1 Refrac Index: 1.3578
Sample Source: Point #1: Fire Truck pH: 9.4
No. 1
Tank Size: Viscosity: 3.7
Use%: 3% Spec Gravity: 1.0310
Concentrate: 3% Fluoroprotein Film Form Test: N/A
Lot #: Foam Expansion: 4.5:1
Taken From: Mix 25% Drain Time: 1:59
QA Tech: JL Hot IPA Test: N/A
Date Tested: 3/22/2022 Test Result: e
Date Closed: 3/24/2022
Notes
Failed for low expansion and fast drain time. Sediment = 0%
Sample #: 2 Appearance: Yellow Syrup
Sample ID: F220318-1 Refrac Index: 1.3515
Sample Source: Point #2: Fire Truck pH: 9.5
No. 3
Tank Size: Viscosity: 130
Use%: 3% Spec Gravity: 1.0248
Concentrate: 3% AFFF 3M Film Form Test: Pass
Lot #: Foam Expansion: 4.5:1
Taken From: Mix 25% Drain Time: 2:25
QA Tech: JL Hot IPA Test: N/A
Date Tested: $/22/2022 Test Result: Pass
Date Closed: 3/24/2022
Notes

The pH level is higher than typical for this type of foam. It should be monitored. Sediment = 0%

Buckeye Fire Equipment Company
1ISO 9001:2015 Registered



P.O. Box 428 * 110 Kings Rd * Kings Mountain, N.C. 28086-0428 * 704-739-7415 * 704-739-7418
E-mail bfec@Buckeyef.com * Website: www.buckeyefire.co

FOAM ANALYSIS REPORT

Mr. Tanin Termwattanapong
Imperial Fire Engineering Co. Ltd.
16 Ramkhamhaeng Rd., Hua Mark Bangkapi, Bangkok 10240 Thailand

Sample ID: F220318-1
Date Received: 3/18/2022

Tanin.t@ife.co.th Date Sampled: 3/2/2022
Sample #: 3 Appearance: Yellow Liquid
Sample ID: F220318-1 Refrac Index: 1.3471
Sample Source: Point #3: Foam pH: 7.4

Storage Tank 200L
Tank Size: Viscosity: 35
Use%: 3% Spec Gravity: 1.0169
Concentrate: 3% AFFF Chemguard Film Form Test: Pass
Lot #: Foam Expansion: 10:1
Taken From: Mix 25% Drain Time: 5:14
QA Tech: JL Hot IPA Test: N/A
Date Tested: 3/22/2022 Test Result: e
Date Closed: 3/24/2022
Notes
Sediment = 0%
Sample #: 4 Appearance: Yellow Liquid
Sample ID: F220318-1 Refrac Index: 1.3499
Sample Source: Point #4: Foam pH: 75
Storage Tank 200L
Tank Size: Viscosity: 3.2
Use%: 3% Spec Gravity: 1.0180
Concentrate: 3% AFFF Elinex Film Form Test: Pass
Lot #: Foam Expansion: 10:1
Taken From: Mix 25% Drain Time: 5:18
QA Tech: JL Hot IPA Test: N/A
Date Tested: 3/22/2022 Test Result: =—
Date Closed: 3/24/2022
Notes

Sediment = 0%

Buckeye Fire Equipment Company

1ISO 9001:2015 Registered



REQUEST FOR FOAM ANALYSIS

Requestor:

Name/Title: _ MR.TANIN TERMWATTANAPONG Date: March 02,2022

Company Name: _MPERIAL FIRE ENGINEERING CO.,LTD

Address: 16 RAMKHAMHAENG RD., HUA MARK, BANGKAPI, BANGKOK 10240 THAILAND

Contact Phone or Email; _TANIN.T@IFE.CO.TH

P.O.# PO-IFEB503006: STT /

Account # (if applicable):
Foam Sample Source Foam | Use Type of Foam Concentrate Lot Sample Taken From |
{iruck, tank fam, port, shipboard, tank, | Tank o, | Specify Type (AFFF, AR-AFFF, Protein, | No. {Mark the appropriate box) |
elc.) Size HIEX) and Manufacturer Top | Mid | Bot | Mix
4 | Point#1 : Fire Truck no.1 - 3% | Nation Foam 3% Fluropratein f
2 | Point#2 : FireTruck no.3 - 3% |aMm AIQFF 3% !
: 3 _li;J‘l:i‘!_#a : Foam Storage Tank 200L 3% | Chemguard Foam 3% AFFF - /
4 | Ponit#4 - Foam Storage Tank 2000 3% | Elinex Foam 3% AFFF /
5 L
6

(Complete all entries to assure accuracy of test results. Use additional forms if necessary)

Submit the foam manufacturer's specifications for the characteristics below.

(not required if the foam sample is Buckeye product)

pH Range: Refractive Index Range:

Min Expansion: Min. Drain Time

Send Foam Samples to:
Buckeye Fire Equipment Co., 110 Kings Road, Kings Mountain, NC, 28086

shipping damage.

Caution: 1) Prior to shipping, verify sample containers are securely closed and adequately protected from

2) Identify the sample with the corresponding number from the Table above.

Minimum sample size= 500 ml. (17 oz.) Maximum sample size= 1 liter (34 oz.)

Attn. QA Foam

Test results to be forwarded to:

Name: MR.TANIN TERMWATTANAPONG

Fax No. or email address: __ TANIN.T@IFE.CO.TH

Payment Method (Please Circle): Check CreditCard Acct

Revision; 10-12-09

an():é )g’l <—

Form No. FS1
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Accident Investigation Report

(Case No,)

P
aou

President General Manager

Chairman af Safety C it

Al A

of §

of Safety & Envi,

Safety Officer

Recorder
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faoui 1: dsaanguamagalszdivn nagins e URmg(Accident Evaluation)
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ENVIRPRO LABORATORY OF ENVIRPRO COMPANY LIMITED

USGN 18U SIS 3@

168/28 Nakni Rd., Ladp Bangkok 10230
Tel. 02-5300283-5 Fax. Ext. 18 Website : www prothailand.com
ANALYSIS REPORT
Customer Name  : USUM o wnad moiiia $1iin
Address 1 5555 DIMTIAD YA UAD AU W50 nainnzd was 3 nFanmmuns
Project Name : Tnssmsidouiohanddadensiuoon
Project Site : 120 W) 3 dumiunaoad Gunamisii Sandaun]i 20120
Sampling Loeation : Modaingnissiinamaninin Recelved Date : 17 Jun 22
Sampling Method : Grab Analytical Date + 17 Jun - 15 Jul 22
Sample Type ¢ Underground water Analysis No. : WF-954
Sampling By MUY TIFT (3-156-9-8694) Report Date 15 Jul 22
Sampling Date ;16 Jun 22 Report No. : R-WW2207150029
Sampling Time 1 11.20 Environment Condition : 25°C 45 °C, 50 %RH +15 %RH
Item Parameter Analysis Method Result Standard Unit
L fpr” Electrometric Method 7.17 - -
2 [Total Suspended Solids Standard Methods for the Examination of Water and Wastewater, <5 - mg/l
APHA, AWWA, WEF, 23" Edition 2017 part 2540 D
3 |Total Snlids’ Standard Methods for the Examination of Water and Wastewaler, 1,220 - mg/l
o
APHA, AWWA, WEF, 23 Edition 2017 part 2540 B
4 Biochemical Oxygg“ Dcmand‘ 5-Day BOD Test, Membrane Electrode Method 1.8 L2 mg/l
5 |oil&Grease Liquid-Liquid, Partition-Gravimetric Method 0.6 - mg/l
6 Nilmle-Niimgen. Brucine Method 0.02 = mg/l
7 |Phosphate Ascorbic Acid Method 0.08 : mg/l
8 |Fecal Coliform Baclerin“ Multiple-Tube Fermentation Technique (SM:9221 E) <1.8 - MPN/100 mL
Sample Characterization
Water's colour / Turbid Yellow/Clear = B
Sediment Brown - i
Remark =~ : The parameters are oulside the scope of accreditation to ISO/IEC 17025:2017 by Deparment of Science Service, Ministry of Science and Technology.

M Tested by Analytical Laboratory Service Co,,Ltd.

"' : Notification of the National Environment Board, No. 20 (2000), issued under the enhancement and conservation of national environmental quality act 1992,

[

yject: the determination of Underground water quality standards.

## End of The Analysis Report ##

Sohelspme Thowemwen K. ko G
(Miss Sahatsaya Fakbua) (Miss Thamonwan Ketwongsa) (Mr. Weratep Geeratithadaniyom)
Chiel of Wastewater Testing Section Technical Manager Laboratery Director
1-156-1-8526 © 2-156-0-8701 1-156-A1-3424
Analyst Reviewer Approver
DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY,
FM-7.8-01 Rev.1 Page 1/1 Issue Date 06/01/63
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ENVIRFPRO LABORATORY OF ENVIRPRO COMPANY LIMITED u
ustn 1BubsiUs 310 168/28 Nakniwas Rd., Ladprao, Bangkok 10230

TESTING
Tel. 02-5300283-5 Fax. Ext. 18 Website T www, i thal com
: 2 ! No.0247
ANALYSIS REPORT
Customer Name 1 51" o010 unad imadinia i1in
Address : 5555 :IMIIABE AR ouuswlnsn nwainzdu s ngamnnuns
Project Name : Tnsamsmidouiohanadalanziuoon
Project Site £ 120 3 duariumaand dunemzid Smdaumf 20120
Sampling Locatlon 1 viovinthansSudumaa ( vovinhisninmieanaznow) Received Date 1 17Jun 22
Sampling Method  : Grab Annlytical Date + 17 Jun - 15 Jul 22
Sample Type : Wastewater Analysis No. : WF-953
Sampling By S AT T (9-156-9-8694) Report Date 15 Jul 22
Sampling Date ¢ 16 Jun 22 Report No. : R-WW2207150028
Sampling Time <1135 Environment Condition : 25 "C +5°C, 50 %RH +15 %RH
Item Parameter Analysis Method Result smmjardﬂ Unit
1 p]~]. Electrometric Method 719 55-90 -
2 |Total Suspended Solids Standard Methods for the Examination of Water and Wastewater, 7 <50 mg/l
APHA, AWWA, WEF, 23" Edition 2017 part 2540 D
3 |Total Solids Standard Methods for the Examination of Water and Wastewaler, 204 - mg/l
APHA, AWWA, WEF, 23" Edition 2017 part 2540 B

4 Bionchemical Oxygen Demgud‘ S‘D&}' BOD Test, Membrane Electrode Method 20 <20 mg:’[

5 05[&(},—03&; Liquid-Liquid, Partition-Gravimetric Method <0.5 <5 mg/l

6 Nitratw'Nilmgen' Brucine Method “0.01 = mg/l

7 |Phosphate Ascorbic Acid Method 002 S g/l

8 |Fecal Coliform Bacteia  |MPN Test <18 MPN/100 mL
| Sample Characterization
Water's colour / Turbid Yellow/Turbid - =
Sediment Brown = -
Remark

! 1 Tested by Special Lab Envi & Consultant Co., Ltd.

"'+ Notification of the Ministry of Industry on setting standards for wastewater control at the factory, B.E. 2560

f# End of The Analysis Report f#

EN

PR

: The parameters are outside the scope of accreditation to ISO/AEC 17025:2017 by Deparment of Science Service, Ministry of Science and Technology.

Sohstsome Thamenwan K. MG
(Miss Sahatsaya Fakbua) (Miss Thamonwan Ketwongsa) (Mr. Weratep Geeratithadaniyom)
Chief of Wastewater Testing Section Technical Manager Laboratory Director
1-156-N-8526 1-156-0-8701 1-156-n-3424
Analyst Reviewer Approver
DONOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
REPORTED AMALYSIS REFERS TO SUBMITTED SAMPLE (8) OMLY.
FM-7.8-01 Rev.1 Page 1/1 Issue Date 06/01/63
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ENVIRPRO LABORATORY OF ENVIRPRO COMPANY LIMITED
USON 15U bsiUs 9 168/28 Nakniwas Rd., Ladg Bangkok 10230

Tel. 02-5300284-5 , 02-5300331 Fax. Ext. 18 Website : www.envirprothailand.com

E

ANALYSIS REPORT

- - o e s
Customer Name L UTHN WO 1NN INBTUUD 9100

Address : 5555 DINTIADY WIDUAVY DUUTTITN LvrNTANEEN 1UAT N RTININNNEAS

Project Name : Tnsamahioudevhnddaiansfusen

Project Site : 120 W1 3 diwaimanad duneimivids Sandarayi 20120

Sampling Location : hitaremldovoonuoniasanis (Septic 1) Received Date 17 Jun 22

Sampling Method  : Grab Analytical Date + 17 Jun - 15 Jul 22

Sample Type : Wastewater Analysis No, + WF-951

Sampling By Wi te TG (2-156-9-8694) Report Date : 15 Jul 22

Sampling Date i 16 Jun 22 Report No. : R-WW2207150026

Sampling Time 3 1140 Environment Condition : 25°C £ 5°C, 50 %RH £15 %RH

Standard
Item Parameter Analysis Method Result Unit
fl 2
(I ST Electrometric Method 715 55-9.0 5-9 -
2 |Temperature Laboratory and Field Methods 34 3 3 o
3 |Total Suspended Solids Standard Methods for the Examination of Water and Wastewater, 13 =30 <50 mg/l
APHA, AWWA, WEF, 23|“l Edition 2017 part 2540 D

4 |Biochemical Oxygen Demand |5-Day BOD Test, Membrane Electrode Method 8.0 <20 <60 mg/l
5 OiI&Grease- Liquid-Liquid, Partition-Gravimetric Method <0.5 <5 <20 mg/l

Sample Characterization

Water's colour / Turbid Yellow/Clear - -

Sediment Brown - -

Remark  : The parameters are oulside the scope of accreditation to ISO/IEC 17025:2017 by Deparment of Science Service, Ministry of Science and Technology.
1 Notification of the Ministry of Natural Resources and Environment, Subject: Establishment of standards for controlling the drainage of community
wastewaler treatmenlt system, 2010

S According to Specified Requirement Environmental Impact Assessmenl B.E, 2534

## End of The Analysis Report ##

= ——————
=N s e 0

Sv‘rc ’D\Q N K G
w . (Mr. Wﬁ Geeratithadaniyom)

(Miss Sahatsaya Fakbua) (Miss Thamonwan Ketwongsa)
Chief of Wastewater Testing Section Technieal Manager Laboratory Director
2-156-n-8526 2-156-0-8701 2-156-A-3424
Analyst Reviewer Approver

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE (8) ONLY.
FM-7.8-01 Rev.1 Page 1/1 Issue Date 06/01/63
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ENVIRPRO LABORATORY OF ENVIRPRO COMPANY LIMITED
ustn U bsIUs e 168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Tel. 02-5300284-5 , 02-5300331 Fax. Ext. 18 Website : www.envirprothailand.com

ANALYSIS REPORT
Customer Name ;13450 eronu unad inasihia $1i0
Address : 5555 9ITFIADE WIANAUY 0UuTwLI1Tn LRinnZ NN ngamYMIIA
Project Name : Tasamsmifoumhanadadanz uoon
Project Site : 120 W1 3 dwaiimaad dunaimzdd Sandavay’ 20120
Sampling Location : ﬁl#ﬁﬁﬂﬂﬂﬂﬂﬂﬂ&ﬂuﬂﬂ?nﬂmi (Septic 2) Received Date £ 17 Jun 22
Sampling Method : Grab Analytical Date £ 17 Jun - 15 Jul 22
Sample Type : Wastewater Analysis No. : WF-952
Sampling By ; WYy N (2-156-0-8694) Report Date 1 15Jul22
Sampling Date : 16 Jun 22 Report No. : R-WW2207150027
Sampling Time : 1110 Envirenment Condition : 25 °C + 5 °C, 50 %RH £15 %RH
Standard
Item Parameter Analysis Method Result Unit
i n
1o Electrometric Method 7.01 55-9.0 5-9 :
2 |Temperature Laboratory and Field Methods 34 - - °C
3 |Total Suspended Solids Standard Methods for the Examination of Water and Wastewater, 27 <30 <50 mg/l
d
APHA, AWWA, WEF, 23 Edition 2017 part 2540 D
4 |Biochemical Oxygen Demand. 5-Day BOD Test, Membrane Electrode Method 29.6 =20 <60 mg/l
5  |oil&Grease Liquid-Liquid, Partition-Gravimetric Method <0.5 <5 <20 mg/l
Sample Characterization
Water's colour / Turbid Yellow/Clear - -
Sediment Brown - -

Remark  : The paramelers are outside the scope of accreditation to ISO/IEC 17025:2017 by Deparment of Science Service, Ministry of Science and Technology.

" ; Notification of the Ministry of Natural Resources and Environment, Subject: Establishment of standards for controlling the drainage of community

wastewater treatmeni system, 2010

: According to Specified Requirement Environmental Impact Assessment B.E. 2534

## End of The Analysis Report ##

(Miss Sahatsaya Fakbua) (Miss Thamonwan IKetwongsa) (Mr. Weratep Geeratithadaniyom)
Chief of Wastewater Testing Section Technieal Manager Laboratory Director
2-156-n-8526 2-156-0-8701 2-156-n-3424
Analyst Reviewer Approver

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY,

FM-7.8-01 Rev.1 Page 1/1 Issue Date 06/01/63
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ENVIRPRO LABORATORY OF ENVIRPRO COMPANY LIMITED
ustn Bubsius $ia 168/28 Nakniwas Rd.. Ladprao, Bangkok 10230
Tel. 02-5300283-5 Fax. Ext. 18 Website : www.envirprothailand.com
ANALYSIS REPORT
Customer Name 1 WiHT muuw nnan modinia diria
Address : 5555 DINSIA0L WA NADI OuuT 1950 v ainnsd asmd ngamwmiing
Project Name ; Tassmmiiiouitohinfilaeiuoon
Project Site 2 120 W 3 darinnan dunemn s Taniavaf 20120
Sampling Location : IJ‘HI‘.:I‘E\*‘I“!'!I‘Iﬂ Topjelty (1 km.) Received Date + 17 Jun 22
Sampling Method : Grab Analytical Date + 17 Jun - 15 Jul 22
Sample Type + Sea water Analysis No, : WF-955
Sampling By UG TG (-156--8694) Report Date 15 Jul 22
Sampling Date s 16 Jun 22 Report No. : R-WW2207150030
Sampling Time 1 9.55 Environment Condition : 25'C +5°C, 50 %RH +15 %RH
ltem Parameter Amnalysis Method Result Slnminrdu Unit
Lol Electrometric Method 7.67 70-85 -
2 |Total Suspended Solids Standard Methods for the Examination of Water and Wastewaler, 8 A my/l

APHA, AWWA, WEF, 23M Edition 2017 part 2540 D

3 |Total Soﬁdsl Standard Methods for the Examination of Water and Wastewater, 43,484 = mg/l
APHA, AWWA, WEF, 33ﬂ| Edition 2017 part 2540 B

4 |Floatable Oil & Grease Observe wod hiritu woahirfty .

5 Biochemical Oxygen Demsnd' 5-Day BOD Test, Membrane Electrode Method 1.6 - mg/l

6 |Nitrate-Nitrogen' Cadmium Reduction and Colourimetric Method 8.8 <60 g/l N

((based on Practical Handbook of Seawater Analysis

(Strickland and Parson, 1972, 11.6))

7 [Phosphate-phosphorus In-house Method: UAE.TP.WAT.002 based on Practical 0.09 <45 pg/L P
Handbook of Seawater Analysis Strickland and Parson, 1972
8 |Fecal Coliform Bacteria. Memt Filter Technique (SM: 9222 D) <1 =100 CFU/ 100 mL
Sample Characterization
Water's colour / Turbid Yellow/Clear - -
Sediment Brown - -
R k " : The I ters are outside the scope of acereditation to ISO/IEC 17025:2017 by Deparment of Sci Service, Ministry of Science and Technology.

' ; Tested by United Analyst and Engincering Consultant Company Limited.

"' Notification of the National Envir Board, Subject: the determination of sea water quality standards.
; i P P~ o e ' -
A : avnasgruensivavase idmldoualaadivivhifusasavesdunio 19 wie 1 @auvie 17 1.|'Jnnumwuqmuumsmwammm%uuuq
| - - 2 ' A '
Tau Anndo 130 Mdanaia Tue wioodindou s a5 ivaanainhiaiu

- - - Y o T -
Aundo 1 @on Tiiamndu wiaodintou 4 a5 Aivasnawhami Tu 1 few anai@uai

4l - - - -
uaz mindu 11 WiagniAou a Sufluazna@oaiy

pooA - : - ' -+ i i o1 ; 1
mswane fnunde |50 TaoliTannd Tus vieadiatou s afs Rdaanaihiam ludud 16 fig S
ittt End of The Analysis Report ##

Sehatsas Thawmwen K. ,
(Miss Sahatsaya Fakbua) (Miss Thamonwan Ketwongsa) (Mr. Weratep Geeratithadaniyom)
Chief of Wastewater Testing Section Technical Manager Laboratory Director
1-156-n-8526 1-156-0-8701 -156-n-3424
Analyst Reviewer Approver

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.

REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE (8) ONLY.

FM-7.8-01 Rev.1 Page 1/1 Issue Date 06/01/63
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LABORATORY OF ENVIRPRO COMPANY LIMITED

168/28 Nakniwas Rd., Ladprao, Bangkok 10230
Tel. 02-5300283-5 Fax. Ext. 18 Website :

ENVIRPRO

vaen 1Bu sIVs Srin

[TLTRET i hailand.com

P

ANALYSIS REPORT

Customer Name 1 W51 070 tnadt mos iia 1ia

Address : 5555 DIAISIADE YOMADY 0uu w5150 twaainnzdu e s vmd ngammImuas
Project Name : TnssmahidouiohandFalms Suoen
Project Site 2 120 Wi} 3 dianiimaand dunein i Tandarad 20120
Sampling Location : Winziniha9In Berth 3 (15 m.) Received Date : 17 Jun 22
Sampling Method  : Grab Analytical Date + 17 Jun- 15 Jul 22
Sample Type : Sea waler Analysis No, : WF-956
Sampling By S 0T TG (2-156-9-8694) Report Date 115 0ul 22
Sampling Date + 16 Jun 22 Report No, : R-WW2207150031
Sampling Time ;1035 Environment Condition : 25°C 4.5, 50 %RH £15 %RH
Item Parameter Analysis Method Result Sta.uda.rd” Unit
1 |pn’ Electrometric Method 7.92 70-85 -
2 |Total Suspended Solids Standard Methods for the Examination of Water and Wastewater, 9 A mg/l
APHA, AWWA, WEF, 23" Edition 2017 part 2540 D
3 |Total Solidsl Standard Methods for the Examination of Water and Wastewalter, 63,832 - mg/l
APHA, AWWA, WEF, 23“! Edition 2017 part 2540 B
4 |Floatable Oil & Grease Observe ol woa'lirdt -
5 |Biochemical Oxygen Demind |5-Day BOD Test, Membrase Electrode Method 10 iy mgl
6  |Nitrate-Nitrogen' Cadmium Reduction and Colourimetric Method 133 <60 pe/L N
((based on Practical Handbook of Seawater Analysis
(Strickland and Parson, 1972, 11.6))
7 |Phosphate-phosphorus In-house Method: UAE.TP.WAT.002 based on Practical 0.09 <5 ug/L P
Handbook of Seawater Analysis Strickland and Parson, 1972
8  |Fecal Coliform Bacteria. | Membrane Filter Technique (SM: 9222 D) <1 <100 CFU/ 100 mL
Sample Characterization
Water's colour / Turbid Yellow/Clear - -
Sediment Brown - -
Remark

#

: Tested by United Analyst and Engineering Consultant Company Limited.

' 1 Notification of the National Envi

{ Board, Subject: the determination of sea water quality standards.

: The parameters are outside the scope of accreditation to ISO/IEC 17025:2017 by Deparment of Science Service, Ministry of Science and Technology.

ol Tomiva vl g ——— i3
A : Annasgansuvaunos Saundsumlaadui hifusasaeasindo 1 unie Didou wio 11 vindudidvannnaspuvesdnaniig

i el - - & a () 2ol e
Tau Aundio 1 71 hildagnsalus vlootintos 5 afs fidhanawiindiu
P — 2 oty - .
fundy 1 iAen Iidanndu wiootinioo 4 nfa idaanawhaiu Tu Lo st paiRed
uaz mnde 11 Wiayn@ou i fufivaznan@uaiu

PR e e - - e — woad oo S
MU0 NAURDY 1 U Tﬂﬂ'lﬁ']ﬁﬂﬂ'ii"ﬂili 'I"Ii'ﬂﬂlh-l'li’ﬂﬂ 5 A NI UMY 1.11'31.1\‘1 16 1A UH 2360
## End of The Analysis Report ##

Q%?‘}sme

Thammey K.

NI R

(Miss Sahiatsaya Fakbua) (Miss Thamonwan Ketwongsa) (Mr, Weratep Geeratithadaniyom)
Chiefl of Wastewater Testing Section Technical Manager Laboratory Director
1-156-n-8526 1-156-0-8701 -156-n-3424
Analyst Reviewer Approver
DO HOT COPY PARTIAL OF THIS AMALYSIS REPORT WITHOUT OFFICIAL APPROVAL,
REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE (8) ONLY.
FM-78-01 Rev.1 Page 1/1 Issue Date 06/01/63
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THAILAND

NSC-TISI-TIS 17025
A73<TISTR CALIBRATION 0080

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No. 23-64 / 0468 MTC.No.  23-64 /0468 - 02

Number of Page(s) 2
CALIBRATION CERTIFICATE

Nomenclature : "“witeg" MEASURING BURET

Serial No. SV-TL.068/2559 Capacity 25 ml
Submitted by : ENVIRPRO CO., LTD.

168/28 Nakniwas Road, LatPhrao, Bangkok 10230, Thailand.
Received date  : 25 May 2021
Calibrationdate : 11 June 2021
Calibration Method : ASTM E 542 - 01 (Reapproved 2021) , to deliver
Calibration range : Omlto 12.5 ml, O ml to 25 ml
Condition of the item: Normal
Calibration location : Room 118, MTC.

Ambient condition : Temperature (23 +2.5) °C, Relative Humidity (50 + 10) %
Barometric Pressure 752 mm Hg

Measuring Equipment : 1. Balance, Serial No. B611208844 traceable to NIMT through accredited TISTR Certificate
No. MTC.No. 23-64 / 0182 - 01 due date 14 January 2022
2. Digital Thermometer with sensor, Serial No.0000050 traceable to International system of
Units ( SI ) through accredited TISTR Certificate No. MTC.No. PSL-T 285 /64 due date
11 January 2022
3. Barometer, Serial No. MEL-5203 traceable to NIMT through accredited TISTR Certificate
No. MTC.No. 23-64 / 0310 due date 29 March 2022

']
CALIBRATED BY: & @’WZ——« APPROVED BY :

( Ms.Phanida Jettana ) Aov( Ms.

un)

Lu,

.
©
fv_ E%?léé'ﬁl% MECHANICAL ENGIN&&MRDS LABORATORY
( Ms.PhlappHideng N&kkead ) Ref. 2073164052502210002

Issued Date : 21 June 2021

The results relate only to the items tested cr calibrated.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BLMTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tarbon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bargkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66} 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitexwww tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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THAILAND

NSC-TISI-TIS 17025
3-TISTR CALIBRATION 0080

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Mechanical Engineering Standards Laboratory Soi 1, Bangpoo industrial Estate, Muang, Samutprakan 10280, Thailand.

Request No. 23-64 / 0468 2/2 MTC.No.  23-64/0468 - 02

Nomenclature : "witeg" MEASURING BURET

Serial No. SV-TL.068/2559 Capacity 25 ml
Delivery Time 65 sec.

Calibration Result : based on the gravimetric determination of the quantity of water which is

converted to true volume at the standard temperature of 20 °C

Unit : ml
Nominal volume | Measured volume | Uncertainty
12.5 12.516 7 +0.004 2
25 25.037 0 +0.004 5

Note : 1) The reported expanded uncertainties are based on a standard uncertainties multiplied by a coverage

factor k =2, providing a level of confidence of approximately 95%.

The end of Calibration Certificate

S Gt —

The results relate only to the items tested or calibrated. ‘

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR. |

FM.BLMTC.002 Rev.3

Head Office Office/Laboratory Office

35 Mu 3 Tembon Khlone Ha, Amphoe Khiong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66} 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websiteswww.tistr.orth E-mail : mto@tistr.or.th E-mail : sumalee@tistr.or.th




THAI HEART CALIBRATION CO., LTD.

112/1° Moo 5, Phrae 1. M Samut Prakan 10280

Tel, 0-2394-2162

CERTIFICATE OF CALIBRATION

Certificate No.: C1-0607001/21 Page 1 oftotal 3 pages

Customer ENVIRPRO CO., LTD.
168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Equipment Spectrophotometer

Manufacturer HACH Model DR 6000

Serial No. 1893325 ID No. SV-TL.110/2562
Description -

Environmental Conditions ~ Ambient Temperature: 29.1 °C

Relative Humidity: 51 %
Atmospheric Pressure: -
Calibration Location Analysis Laboratory 1
Received Date 6 July 2021
Calibration Date 6 July 2021
Date of Issue 7 July 2021
CA N>, "‘
| —
Checked by — = Approved by
Act as Technical Manager Representative of Managing Director
( Krisyosl K. ) () (Sakday.) ( Dr. Ekachai Puttitwong )

(PatiphanK.) (% (OnnapaP.)

( Pongsak H. ) ( ) (Nitiphong K. )
( Kanung C. ) ( ) (Nonthachai K. )
( Pramong P. ) ( ) (NoppolP.)

()
()
k)
()
()




THAI HEART CAL

Certificate No.:

Reference Method:

Bt el o

74-2162, 0-275

C1-0607001/21

IBRATION CO., LTD.

i1l

Page 2

- The calibration method used was CP-004 based on an in-house method.

of total

3 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Certificate No. Due Date Traceability
Holmium Glass Filter RM-HG 34645 91780 Apr. 30, 2023
Didymium Glass Filter RM-DG 11978 82749 Mar. 17, 2022
Neutral Density Filter RM-IN2N3N 11562 82757 Mar. 17, 2022 Starna
L RM-06 31473 82394 Mar. 6, 2022

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- Starna Scientific Ltd.

Measurement Results:

Spectral Bandwidth : 2 nm

1. Wavelength accuracy

Standard Wavelength | UUC Reading Correction Uncertainty
(nm) (nm) (nm) (£nm)
361.00 360.0 1.00 0.14
418.61 4183 031 0.14
536.66 535.9 0.76 0.13
684.49 684.2 0.29 0.14
748.48 7483 0.18 0.14




THAI HEART CALIBRATION co:; LTD

112/1 Moo:5, Phr:

Tel. 0-2394-2162, 0-27

Certificate No.:

C1-0607001/21

Measurement Results (Cont.):

2. Photometric Accuracy

Page 3 of total

UV Region
Wavelength Standard Value UUC Reading Correction Uncertainty

(nm) ( Abs) ( Abs) ( Abs) (+ Abs)

235 0.7453 0.743 0.0023 0.0050

257 0.8637 0.859 0.0047 0.0050

313 02908 0.293 -0.0022 0.0050

350 0.6406 0.638 0.0026 0.0050

Visible Region
Wavelength Standard Value UUC Reading Correction Uncertainty

(nm) ( Abs) ( Abs) ( Abs) (+ Abs)

1.0340 1.035 -0.0010 0.0029

440 ©0.7305 0.731 -0.0005 0.0029

0.5418 0.542 -0.0002 0.0028

0.9638 0.964 20.0002 0.0028

465 00,6745 0.675 -0.0005 0.0028

04925 0.493 -0.0005 0.0028

0.9957 0.993 0.0027 0.0028

546.1 0.6847 0.683 0.0017 0.0028

0.5073 0.506 0.0013 0.0028

1.0356 1.032 0.0036 0.0028

590 07145 0.712 0.0025 0.0028

0.5362 0.535 0.0012 0.0028

0.9879 0.985 0.0029 0.0028

635 0.6825 0.680 0.0025 0.0028

05212 0.520 0.0012 0.0028

UUC : Unit Under Calibration.

he coverage factor k = 2.00, providing a level of confidence approximately 95%.

3 pages

_ he above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard



THAI HEART CALIBRATION CO., LTD.

112/

1 ‘Moo

34, Muang, Samut Prakan IU"HU

Tel. 0-2394-2162, (:2757-8435, 0-2757-8496 Fax.:.0-2757-8507

CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607003/21 Page 1 oftotal 3 pages
Customer ENVIRPRO CO., LTD.
168/28 Nakniwas Rd., Ladprao, Bangkok 10230
Equipment Incubator
Manufacturer ACCUPLUS Model i250DS
Serial No. 1250402-0510-0315 ID No. SV-TL.030/2553
Description Resolution of UUC : 0.1 °C

Environmental Conditions

Calibration Location
Received Date
Calibration Date

Date of Issue

Checked by

.~ e~

(
(

R e

Ambient Temperature: 27256
Relative Humidity: 38%
Atmospheric Pressure: -
Analysis Laboratory 2

6 July 2021

6 July 2021

7 July 2021

Approved by

Act as Technical Manager

( Krisyos! K. )
( Patiphan K. )
( Pongsak H. )
( Kanung C.)

( Pramong P. )

P S e S S = T

R e <

(Sakda Y.)

( Onnapa P. )

( Nitiphong K. )
( Nonthachai K. )
( Noppol P.)

Representative of Managing Director

( Dr. Ekachai Puttitwong )

bl




THAI I-[EART CALIBRATION CO., LTD.

Samut Prakan "1‘1[‘4

7-8435,0-2757-8496 Fax.:. 0-2757-8507

Certificate No.: T1-0607003/21 Page 2 oftotal 3 pages

Reference Method:

- The calibration method used was CP-084 based on TLAS G-20-1/02-08 (E).

- The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
. 34972A/ MY59001773/
Data Logger with Sensors B 10-0401001/21 Jan. 5, 2022 THC
34901A MY41166069

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results: ( X ) Without Adjustment
Reporting of Temperature Distribution

uuc Measured Temperature (°C) @ sensor No. (Sensor No. 9 is Ref.) Uncertainty
Reading (°C)| 1 2 3 4 5 6 7 8 9 (& °C)
4.0 4.68 4.64 4.68 4.93 4.52 4.52 4.55 4.55 4.48 0.10

Reporting of Chamber Performance

Setting UUC Reading Uniformity Stability Overall Variation
Tempeus ) (0 °C) (°C) (°C)
4.0 4.0 0.59 0.39 1.04

UUC: Unit Under Calibration




THAI HEART C ALIBRATION CO., LTD

112/1 Moo

Tel. 0-2394-2162,

Certificate No.: T1-0607003/21 Page 3 oftotal 3 pages

Measurement Results (Cont.):

Sensor Installation
Working space :
" _ WxHxD 50 em.x 104 cmx 46 cm.
#3 axbxe 5 emx 5 cmx 5 cm.
1 L) L)
#1 #4
#9
Q
H

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard
uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -




CALIBRATION LABORATORY CO.LTD. <. aam

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 HICHRE 5 wvonsccataion i

fﬁw\? ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-laboratory.com W NN c‘%ﬁjﬁﬂo
c I_c T DIMENSIONAL MEASUREMENT

ACDM-2814
Accredited

ISO/IEC 17025

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE £ DISSOLVED OXYGEN METER
MANUFACTURER : YSI

MODEL / TYPE ; 5000-115

SERIAL NO. : 17C104148[SV-TL.079/2560]
CLID. NO. : 272101627

JOB CONTROL NO., : 210710064169
CUSTOMER : ENVIRPRO CO.,, LTD.

168/28 NAKNIWAS RD., LADPRAO,

BANGKOK 10230 THAILAND

DATE OF RECEIVED : 10 July 2021 DATE OF ISSUED : 14 July 2021

Report of calibration screening must not be taken in part. Except complete, Without the approval of the Calibration Laboratory Co., Lid.

Calibrated By : Sukgasem Seehanart

Calibration Engineer

—

Approved By : Mongkol Yotsoontorn

S
CALIREATION LABDRATORY Co. 17D

Authorized Signatory
14 July 2021

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI )

Certificate No. Q21064169
F3-011-04/01-12 page 1 of 3

@clccalibration



CALIBRATION LABORATORY CO,LTD. <. s éap

2/10-11,14,55 Soi Prasert Manukil 29 Yeak 4, Prasert Manukil Rd., Ladphrao, Bangkok 10230 iﬁ&ﬁ AWt Hatonat Accrditaton Boud

',//—-—-—\\: ACEREDITEDR
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboralory.com  E-mail:sale@cal-taboratory.com O S

P
il | \‘.\“ CALIBAATION AMD
cl ‘ b o DIMENSIONAL MEASUREMENT

Accredited ACDM-2814
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE - DISSOLVED OXYGEN METER
MANUFACTURER : YSI

MODEL / TYPE : 5000-115

SERIAL NO. ; 17C104148[SV-TL.079/2560]
DATE OF CALIBRATION i 12 July 2021

ENVIRONMENT CONDITIONS :

Temperature : @25% 2.5 °c Relative Humidity : (50 £ 15) %RH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPCH-06. The calibration was performed by direct measurement with

Certified Reference Material (CRM).

REFERENCE STANDARD USED :

Dissolved Oxygen, Sigma-Alorich Product ID QC3077-500ML .

TRACEABILITY :

The measurements are traceable to International System of Units (SI) , through Sigma-Alorich.

Lot LRACA4478, Due Date January 2022,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q21064169

F3-011-04/01-12 page 2 of 3

@clccalibration



CALIBRATION LABORATORY CO.,LTD. &%,

2/10-11,14,55 Soi Prasert Manukit 29 Yeak 4, Prasert Manukil Rd., Ladphrao, Bangkok 10230 M ANS1 Wetlonal Atorsdildlion Bard

’-;/"/:-_:‘\\E ACCREDITED
Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-laboratory.com e ///:;\\\y‘ ' :m
CLC halub® DIMENSIONAL MEASUREMENT
ACDM:2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties

of Dissolved Oxygen Meter.

CALIBRATION DATA
Nominal Value DUC Reading Correction Uncertainty
(mg/L) (mg/L) (mg/L) (mg/L)
8.49 8.48 +0.01 +0.31
Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 007 Page 4 of 57
This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q21064169

F3-011-04/01-12 page 3 of 3
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THAI HEART C ALIBRATION C O LTD

CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607002/21 Page 1 oftotal 3 pages

Customer ENVIRPRO CO., LTD.
168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Equipment Hot Air Oven
Manufacturer MEMMERT Model UFE400
Serial No. G410.0133 ID No. SV-TL.021/2553
Description Resolution of UUC : 0.5 °C
Environmental Conditions  Ambient Temperature: 292 °C

Relative Humidity: 53 %

Atmospheric Pressure: B
Calibration Location Analysis Laboratory 1
Received Date 6 July 2021
Calibration Date 6 July 2021
Date of Issue 7 July 2021
Checked by Approved by 7

Act as Technical Manager Representative of Managing Director

() (KirisyoslK.) (SakdaY.) ( Dr. Ekachai Puttitwong )
( ) (PatiphanK.) ( Onnapa P. )

( Nitiphong K. )
( Nonthachai K. )
( Noppol P.)

(/) (Pongsak H.)
( ) (KanungC.)
( ) (PramongP.)

P~
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112/1 Moo 5, Phre

Tel, 0-2394-2162; 0-27:

Samut Prakan 10280

Certificate No.:

Reference Method:
- The calibration method used was CP-084 based on TLAS G-20-1/02-08 (E).
- The temperature scale used was an ITS-90.

T1-0607002/21

406 Fax.20-2757-8507

THAI HEART CALIBRATION CO., LTD.

Page 2 of total

3 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
: 34972A/ MY57010605/
Data Logger with Sensors 10-1108002/20 Aug. 13, 2021 THC
34901A MY59005437
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.
Measurement Results: ( X ) Without Adjustment
Reporting of Temperature Distribution
uuC Measured Temperature (°C) @ sensor No. (Sensor No. 9 is Ref.) Uncertainty
Reading (°C)| 1 3 4 5 6 7 8 9 (*°C)
104.0 104.94 | 104.49 | 10430 | 103.96 | 104.27 | 104.23 | 104.67 | 104.24 | 104.32 0.29
180.0 18131 | 180.45 | 179.91 | 179.23 | 180.14 | 180.17 | 180.89 | 179.90 180.15 0.29
Reporting of Chamber Performance
Setting UUC Reading Uniformity Stability Overall Variation
Temperature (°C) (°C) (°C) (°C) (°C)
104.0 104.0 0.72 0.22 1.19
180.0 180.0 1.35 0.46 242

UUC: Unit Under Calibration




THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, a, Muz mut P !
Tel. 0-2394-2162, 0-2757 o

Certificate No.: T1-0607002/21 Page 3 oftotal 3 pages

Measurement Results (Cont.):

Sensor Installation
Working space :
zz WxHxD 40 cm.x 40 cm.x 33 cm.
4 5 #3 axbxc 5 emx 5 cmx 5 com.
#1 #4
#9
[
H
#7
D
v ‘b‘

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -




CALIBRATION LABORATORY Co. LTD. ij

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd_, Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-aboratory.com elulily

c I_C NSC-TISI-TIS 17028
Accredited CALIBRATION 0059
ISO/IEC 17025 14

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE :  pHMETER

MANUFACTURER ¢ HANNA

MODEL / TYPE 1 HI2211/HIT131/N/A

SERIAL NO. : H0064643/0347487N/TH118405[SV-TL.080/2560]
CLID. NO. : 272101552

JOB CONTROL NO. ;210706061668

CUSTOMER : ENVIRPRO CO., LTD.
168/28 NAKNIWAS RD,, LADPRAO,
BANGKOK 10230 THAILAND

DATE OF RECEIVED : 06 July 2021 DATE OF ISSUED : 10 July 2021

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Prapaporn Khanchalee
Pimsiri Hemtanon

Calibration Engineer

o=

Approved By : Mongkol Yotsoontorn

(CALINRATIEN LARGRATORY (o112

Authorized Signatory
10 July 2021
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q21061668
F3-011-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CO..LTD. j5ewms
2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 "_’_'T':ﬂ‘:‘.:; (i
Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mailsale@cal-laboratory.com RRA
ch NSC-TISI-TIS 17028
Accredited CALIBRATION 0059
ISO/IEC 17028 CLC
REPORT OF CALIBRATION
FOR
NOMENCLATURE : pHMETER
MANUFACTURER : HANNA
MODEL / TYPE : HI2211/HI1131/N/A
SERIAL NO. :  H0064643/0347487N/TH118405[SV-TL.080/2560]
DATE OF CALIBRATION : 06 July 2021

ENVIRONMENT CONDITIONS :
Temperature : @st25) °c Relative Humidity : (50 % 15) % RH
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-128, 187. The calibration was performed by direct measurement with
Certified Reference Material (CRM) and comparison with Calibration Bath, Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. pH Standard Solution, TRM CODE TRM-8-2003, TRM CODE TRM-§8-2007.

2 Cvf:rtipul'® Buffer Solution pH 7,00 , Product Number. 1.09407.1000.

3. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.

4, Precision Thermometer, ASL Model F201 S/N. 016168/09.

5. IPRT, Wika Model CTP5000-250-D S/N. PO00043543-1-10-1.

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI) , through National Institute of Metrology (Thailand).
Lot Number. 160221 , 180121. Due Date 14 June 2022.

2. The measurements are traceable to International System of Units (SI) , through Merck Co., Ltd.

Certificate No. HC024244G7 , Due Date 30 June 2023.

3. The measurements are traceable o International System of Units (SI) , through Calibration Laboratory Co., Ltd.

Certificate No. Q21006472,Due Date 23 January 2022,

4, The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific

and Technological Research (TISTR). Certificate No. PSL-T 814/63, Due Date 12 August 2021.
5. The measurements are traceable to Intemational System of Units (SI) , through National Institute of Metrology (Thailand).

Certificate No, TT-0095-20, Due Date 01 October 2021.
UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage
factor complies with the table which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"
Certificate No. Q21061668
F3-011-04/01-12 page 2 of 3 [m] 34 [w]
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

THAILAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com T
cl_c NSC-TISI-TIS 17025
Accredited CALIBRATION 0059
ISO/IBEC 170256 CLe
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment
The table in the following gives the calibration results and associated measurement uncertainties
of pH meter.
C TION DATA
1. pH METER RESULT @ 25 °C
Standard pH pH Meter pH Meter Uncertainty of
Correction
Buffer Solution Reading Reading pH Measurement k Factor
(pH) (pH) (mV) (pH) (£ pH)
4.000 3.99 168.4 +0.010 0.014 2,20
6.990 7.00 -5.8 -0.010 0.021 2,00
10.007 10.00 -182.2 +0.007 0.100 2,09

Note. The Scope of Accredited TISI Certificate No. 19C087/0655 Issue 1 Page 79 of 111

2. TEMPERATURE RESULT [THERMISTOR]

Immersion depth (mm) | Actual Temperature ( °C) | DUC Reading (°C) | Correction (°C) | Uncertainty £ (°C)

104 25.00 25.0 0.00 0.07

Note. Probe & 3 mm
Materials : Stainless Steel.
The reported uncertainty is based on a standard uncertainty multiplicd by coverage factor of k= 2,00.

The Scope of Accredited TISI Certificate No. 19C087/0655 Issue 1 Page 28 of 111

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q21061668
F3-011-04/01-12 page 3 of 3
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CALIBRATION LABORATORY Co.,LTD.

2/10-11,74, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

THAILAND
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com b
cl_c NSC-TISI-TIS 17025
CALIBRATION 0059

Accredited

ISO/IEC 17025 CLC

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : LIQUID IN GLASS THERMOMETER
MANUFACTURER : N/A
MODEL / TYPE : 0-100 °C
SERIAL NO. : N/A [SV-TL.020/2551]
CLID. NO. : 232102154
JOB CONTROL NO. : 210706061663
CUSTOMER : ENVIRPRO CO., LTD.

168/28 NAKNIWAS RD., LADPRAO,

BANGKOK 10230 THAILAND

DATE OF RECEIVED : 06 July 2021 DATE OF ISSUED : 09 July 2021

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co,, Ltd,

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

i

Approved By : Mongkol Yotsoontorn W

Authorized Signatory
09 July 2021

CALINRATION LiseRiToay (o110

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement

according to the International System of Units (SI)

Certificate No. Q21061663

F3-011-04/01-12 page 1 of 3
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CALIBRATION LABORATORY (0., LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com E-mail:sale@cal-aboratory.com

cl_c NSC-TISI-TIS 17025

C TION D59
Accredited AL IRR..\ TION 05
ISO/IEC 17025 CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE H LIQUID IN GLASS THERMOMETER
MANUFACTURER i N/A

MODEL / TYPE : 0-100 °C

SERIAL NO. : N/A [SV-TL.020/2551]

DATE OF CALIBRATION : 09 July 2021

ENVIRONMENT CONDITIONS :

Temperature : @3k 2) % Relative Humidity :  (55% 10) % RH

PROCEDURE USED :
This instrument was calibrated under procedure No. WI-305-64 based on ASTM E 77-07 as calibration guidelines.

The calibration was performed by comparison with Calibration Bath,Precision Thermometer and IPRT

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Calibration Bath, Kambic Model OB-22/2 ULT S/N. 17115653.
2. Precision Thermometer, ASL Model F201 S/N. 016168/09 with IPRT S/N. PO00043543-1-10-1,PO00043543-1-10-19.

TRACEABILITY :

1. The measurements arc traceable to International System of Units (SI) , through Calibration Laboratory Co., Ltd.
Certificate No. Q21006472, Due Date 23 January 2022.

2. The measurements are traceable to International System of Units (SI) , through Thailand Institute of Scientific
and Technological Research (TISTR) and National Institute of Metrology (Thailand).

Certificate No. PSL-T 814/63,TT-0095-20,TT-0096-20. Due Date 12 August 2021,01 October 2021.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q21061663

F3-011-04/01-12 page 2 of 3
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@clccalibration



CALIBRATION LABORATORY Co., LTD.

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratory.com il W

c Lc NSC-TISI-TTS 17028
Accredited CALIBRATION 0059
ISO/IEC 17025 CLC

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

The DUC Reading were recorded and the means value were reported of four times measurement in the table below.

CALIB A
CORRECTION OF TEMPERATURE
STD Reading ( °C) DUC Reading ( °C) Correction ( °C) Uncertainty % (°C)
*4.00 40 0.00
20.02 20.0 +0.02 0.13
25.04 25.0 +0.04

Range : 0 °C to 100 °C

Graduation : 1 °C

Immersion Type : Total Immersion.

Correction of Reference Temperature ( 0 % )=0.0 °c

Note. * means Calibrations marked " Not TISI Accredited " in this Certificate have been included for completeness.

The Scope of Accredited TISI Certificate No. 19C087/0655 Issue | Page 28 of 111

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q21061663
F3-011-04/01-12 page 3 of 3

@clccalibration



CERTIFICATE OF CALIBRATION

Certificate No.: T1-0607005/21 Page | oftotal 4 pages

Customer ENVIRPRO CO., LTD.

168/28 Nakniwas Rd., Ladprao, Bangkok 10230

Equipment Block Digestion Unit

Manufacturer VELP SCIENTIFICE Model DKL 12

Serial No. 465101 ID No. SV-TL.084/2561
Description Resolution of UUC : 1 °C

Environmental Conditions Ambient Temperature: 29.7 °C

Relative Humidity: 43 %
Atmospheric Pressure: -
Calibration Location Analysis Laboratory 1
Received Date 6 July 2021
Calibration Date 6 July 2021
Date of Issue 7 July 2021
Checked by Approved by
Act as Technical Manager Representative of Managing Director
( Krisyos| K. ) () (Sakday.) ( Dr. Ekachai Puttitwong )
( Patiphan K. ) ( ) (OnnapaP.)
( Pongsak H.) ( ) (Nitiphong K. )
( Kanung C.) ( ) (NonthachaiK.)
=

( Noppol P. )

( Pramong P.)




THAI HEART CAL[BRATION CO. LTD

112/1 Moo 5, Phr:

Tel. 0-2394-2162, 0-275

Certificate No.: T1-0607005/21 Page 2 oftotal 4 pages

Reference Method :

- The calibration method used was CP-142 based on an in-house method.

- The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:
Type Model Serial No. Cert. No. Due Date Traceability
. 34972A/ MY57010605/ .
Data Logger with Sensors 10-1108002/20 | Aug. 13,2021 THC
34901A MY 59005437

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

Measurement Results:

. UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC Uncertainty
(°C) (°©) (°C) (°C) (& °C) &*°C)
#1 150 1572 150 7.2 0.06
#2 150 155.8 150 5.8 0.10
#3 150 154.5 150 4.5 0.09
#4 150 156.4 150 6.4 0.05
#5 150 154.4 150 4.4 0.19
#6 150 155.4 150 5.4 0.11 .58
#7 150 158.1 150 8.1 0.05
#8 150 154.4 150 4.4 0.09
#9 150 157.7 150 7 0.08
#10 150 156.7 150 6.7 0.11
#11 150 155.5 150 5.5 0.08
#12 150 IST.S 150 75 0.07




Certificate No.:

THAI HEART CALIBRATION CO., LTD.

11271 Moo 5, Phraek Sa;- Muang, Samut Prak

n 10280

Tel, 0-2394:2162, 0-2757-8435,0-2757-8496 Fax.:.0-2757-8507

T1-0607005/21 Page 3 oftotal 4 pages
Measurement Results (Cont.):
Sele i UUC Setting | Standard Reading | UUC Reading | Correction Stability of UUC | Uncertainty
(°C) (°C) (°C) (°C) & °C) (*°C)
#1 380 384.8 380 4.8 0.27
#2 380 387.1 380 7| 0.35
#3 380 385.1 380 A 0.31
#4 380 384.4 380 4.4 0.26
#5s 380 387.7 380 7.7 b
#6 380 387.0 380 7.0 0.33 0.58
#7 380 387.2 380 7.2 0.27
#8 380 386.0 380 6.0 0.35
#9 380 386.1 380 6.1 0.30
#10 380 3843 380 43 0.34
#11 380 383.2 380 3.2 0.35
#12 380 384.6 380 4.6 0.36

UUC : Unit Under Calibration




THAI HEART CALIBRATION CO., LTD.

112/1 Moo 5, Phraek Sa, Muang, Samut Prakan 280

Certificate No.:  T1-0607005/21 Page 4 oftotal 4 pages

Measurement Results (Cont.):

Front View

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -
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PerkintEimer
For the Better

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400
Customer : 135n 1511235115 d1fia Date Tested: 08-Feb-2022
Recommendation Recertification
Address : 16828 . AN Period 6 Months
HYAAN3I N tUAaIAN3 M Recertification Due: 08-Aug-2022
NFUNNA 10230 Date Last Certified: 04-Aug-2021
User Name: pastiuifivn 3ssadus Visit Number: 1 of 2
Phone: 099-6062863 PerkinElmer Phone: 02-719-6420 ext 311
Fax/Email: nanticha.wan@gmail.com PerkinElmer Fax: 02-319-7900
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 400 20155082209 AA WinLab32 Version 7.2
FIAS 100 100S3020504
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N930-0183 OCT 30 2022
GFAAS Mixed N930-0244 JUN 30 2023
MGO0-141 N101-3000
MG2-045 N101-3002

Page 1 of 5

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



' ) WO0-01546288

PerkinElmer
For the Better

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400

SERIAL NUMBER 20155082209 DATE TESTED 08-Feb-2022

1. INSTRUMENT CHECKS

A. The mirror, prism and lenses condition. Clean if necessary.

~

B. Inspect the grating. K

~

C. Inspect and clean or replace the dust filter.

~

D. Clean the burner head, chamber and end cap.

~

E. Clean the nebulizer.

~

F. Check the condition of the end cap, chamber and nebulizer o-rings.

~

G. Clean the drain system.

H. Clean exterior the instrument.
2. GAS SYSTEM CHECKS

~

A. Leak test all internal and extenal gas box joints

~

B. Inspect the acetylene catridge filter. (Replacement catridge filter every 1 year)

~

C. Inspect the air catridge filter. (Replacement catridge filter every 6 months)
3. ELECTRICAL

A

A. Check incoming AC line voltage for proper levels and grounding.

A

B. Check unit's software and firmware revisions and upgrade if necessary.
4. FIAS CHECKS

A. Pump and 5 Port Valve

~

~

B. Chemifold and Tubing

~

C. Power Supply

HEEHERHENEE EREEEEEEEE

~

D. Flow meter and Gas system

Page 2 of 5

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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PerkinElmer
For the Better

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400
SERIAL NUMBER 201S5082209 DATE TESTED 08-Feb-2022
PARAMETER SPECIFICATION ACTUAL VAULE

5. PERFORMANCE TESTS

1. Detector-Linearity with Barium (553.55 nm).
Neutral Density Filter 0.2 : 0.1903  Abs. + 5% 0.1818 Abs.
Neutral Density Filter 1.0 : 1.0547  Abs. + 5% 1.0394 Abs.

2. Baseline Noise at 1 Abs with Barium (553.55 nm).
(at an integration time of 0.5 seconds

and 99 replicates)

SD <0.010 Abs. 0.0024 Abs.
3. AA Baseline with Copper (Cu 324.75 nm).
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0002 Abs.
4. D, Background Compensation (Copper 324.75 nm).
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs -0.0037 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm).
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0003 Abs.
6. Flame Safety Interlock all Functions.
Page 3 of 5

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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For the Better

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400

SERIAL NUMBER 20155082209 DATE TESTED 08-Feb-2022

PARAMETER SPECIFICATION ACTUAL VAULE

7. Wavelength Accuracy with Nickel (232.00 nm).

Nickel Prism Position + 190 steps +14 Steps
Nickel Grating Position + 380, - 260 steps + 48 Steps
3 mg/L Ni Standard Mean Abs >0.200 Abs 0.271 Abs.

8. Flame Sensitivity with Copper (324.75 nm).
Cu Prism Position +120 0 Steps
Cu Grating Position + 380 + 24 Steps
(2 mg/L Cu Standard at an integration time

of 10 seconds and 10 replicates)

Mean Absorbance > 0.250 0.358  Abs.
Capacitance value > 1.0 pF 4.0 pF
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PerkintEimer
For the Better

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200/400

SERIAL NUMBER 201S5082209 DATE TESTED 08-Feb-2022

Remarks :

- Neutral Density Filter refer to data sheet

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

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,

including warranty terms.
Service Department PerkinElmer Ltd.

' s
Customer Service Engineer: K@ M5 N ?\%O(WV‘

( Chainarong Thanin )

Service Engineer

Page 5 of 5

PerkinElmer Ltd. 290 Soi 17 Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand



MANUHIN I

FUUUBNAIINYHINSTUNS IV



HNNARNUIN V-1

Y
HIATITURAUNTINUN



Uszmanaenssums WIAGONUKITIA
ARt wo (WA, bEEm)
paNMUANNIUNIZINFTYYR B TunazSngumn
= INAFONIHINA NA. b&ord&

309 fnuamasgInamnildan

9180 1119NANN NI elo (b) LHINTEIFTYLA U TUHAZTNEIAUNN
“UAdoNUHINA WA, w&od ANZNTINMIT WIAdeunInAsenizmamnnua
gj ya 9Y v 1 dy
nesgunaunminldau 1asae lui
9
Wo  IUUTEMAY
“ :’ YA 1 g} ~ 19 Ya 9 =)
inldau”  wueanun  dhnedldau nazldvueanuiands
9 9
1NAAMUNY NG NAIIAA
“WAsgrgumminldan”  Muennun sEAUANUENTY 9 AuDq
[ c!' YA 9 g} Jya (I ] 9 A v 1
ouasengonliilaluihldau  Teelineldinaduasiouaziansznude unn
o A o 2 gya Y a
auNevetlsznyy woiihldaauulyusinn
% gl ya 9 =~ Y| J
1l pumwihldaaudestinaigiuaiae il
a 4 1
w.eo 150UNTITLIHYNY (Volatile Organic Compounds)
(0) 1WUFU (Benzene) f04 1Ay & lulasnsudoans
4 4 1 Aa
(o) M5UBUAATEAAD 15 (Carbon Tetrachloride) @0 linu
& luTasnsusedans
= . 9 1A
(@) 1, 2 - lanaalsdmu (1, 2 - Dichloroethane) @94 lajiAy
& luTasnsusodns
Aan . 9 1 Aa
@) 1,1- lanaslsensau (1, 1 - Dichloroethylene) Aa4 131N

o lulasnsuaeang

lobm



& ¥ -1,2- lanaslsensau (cis - 1, 2 - Dichloroethylene)
doaliinu oo lulasniudeans

®) n3 - 1, 2 - lapaelsensau (trans - 1, 2 -
Dichloroethylene) @04 1371 0o 1ulaTnTUADANT

) lanaolsumu (Dichloromethane) @odlunu & lulas-

NNNDANS

(&) 1PNTAWUTY (Ethylbenzene) a94 110U oo Iy InTnsy
AOaNT

&) la3u (Styrene) analiAY ooo Julasniuneans

(00) MNTLAAD15IONTAY (Tetrachloroethylene) 0413 &
luTnsnsunodans

(99) 1NQOU (Toluene) A03 LAY ©,000 luInsnIuADAnT

(o) lnsnaslsienian (Trichloroethylene) @odluiAy &
lulnsnsuneans

(o) 1,1, 1- lasnanlsdmu (1, 1, 1 - Trichloroethane) doa'ly)
MY woo JuIATNSUADANT
(0c) 1, 1, 2 - lasaanlsdmu (1, 1, 2 - Trichloroethane) Ao
linu & lulasniuseans
(60&) PP ARTE (Total Xylenes) @0414IAU 0,000
luTnsnsunodans
w.lo lavzHin (Heavy Metals)
(®) UAAWNEY (Cadmium) #0410IAY 0.000 UAANTUADANT
(o) TAsHeurHAENEIINAUN (Hexavalent Chromium) #0413
NU 0.0& NAANTUADANST
(@) NBIUAY (Copper) A9 1IN 0.0 HAANTUADANT
(@) Az (Lead) 80911 0.00 daaniunoans
(&) 1M (Manganese) #04)13I01 0.& TaANTUADANT
(b) HANa (Nickel) 4991117 Y 0.0lo HadnsuADaNT
@) g™ Zinc) Aol &.o Nadnsusodas

(&) 131Y (Arsenic) a9 lanu 0.00 HAANSNADANT

bbe



(&) Aoy (Selenium) 999 11INU 0.00 NAANTUADANT
(®0) U39N (Mercury) 994 117U 0.000 Naansuaoans
.o 3tlesiumiagagiaas *a7 (Pesticides)
(o) AADIAY (Chlordane) @94 111 o.lo luTaTnSuaDANT
(o) AaA3U (Dieldrin) #0410 0.00 luIATNTUADANT
(@) 1@Uanaes (Heptachlor) Ao iy o.¢ lulnsniudeans

(@) wianaes diienlyd (Heptachlor Epoxide) @04 13ifY o.lo

lulnsnsuneans

(%) aan (DDT) dodlunu o lulasnsudoans

) 2.4 -a (2, 4 -D) dodluinu oo lulnsnsuaoans

(&) DENINTHY (Atrazine) A3 1UINU o luIATNTUADANT

(&) auAY (Lindane) 041010 o.lo lulnsnsudodans

&) munznaalsiluea (Pentachlorophenol) @83 13AY o
luTnsnsunoans

w.cd 15NHIUY

@) wuls (19) W54 (Benzo (a) pyrene) M99 14NU o.lo

luTasnsuneans
(o) laenlud (Cyanide) d0413iAY woo luTasnTunedng
(@) AT (PCBs) a9 luiiy o.& lulnsnsudodns
a J . . 9y 1A o
(&) lhianaelsa (Vinyl Chloride) @99 l1AY b lulnsnsy
A0ANT

©

3’ Ja Y 9Yq Iax o Y]
(L)) N13§IID auqmm‘wuﬂmumma lo Glﬁi"]f’)‘ﬁﬂﬁhi@]igiu TUIUDIT
v v

A5z wazdn g (Standard Methods for the Examination of Water and Wastewater)

a &

%9 American Public Health Association, American Water Works Association Lag Water
Y
[ a 1 Y] o 1 a Jd o
Environment Federation U84 ﬁiﬁ@LiJiﬂTi’JiJﬂ‘L!ﬂTH“L!ﬂﬁ?ﬂ@]ﬁJﬂﬁ@’JLﬂﬁW&ﬁuﬂmg
?,’ = a Q' 9 1 Y] 1 dg/
UL gUDY UIAUIAINT Qllﬁﬂﬂﬂi\lllﬁﬁﬂi%lﬂﬁqﬂﬂ mm“lﬂu
gj ya 9 9Jq Yax
(®) MIATI UAUNNINTAAUMNTD .6 (o) - (0&) 111475 Purge
and Trap Gas Chromatography H303D Purge and Trap Gas Chromatography/Mass

A amA A a <
Spectrometry HIDITOUNNIUAIUANNANHYLIYIUTOU

o &



(o) PIIATID auqmmwfﬂﬁ’ﬁumu% w.lo (o) - () WD
Direct Aspiration/Atomic Absorption Spectrometry 13075 Inductively Coupled Plasma/
Plasma Emission Spectroscopy ﬁ?@‘i’ﬁ'éuﬁﬂmmuqmaﬁyLﬁmmu

(@) MIATIV auqmmwﬁﬂﬁ'ﬁumn% bl (@) - (&) WD
Hydride Generation/Atomic Absorption Spectrometry W3075 Inductively Coupled Plasma/
Plasma Emission Spectroscopy ﬁ?@‘i’ﬁ"éuﬁﬂiumuﬂmaﬁmﬁuﬂmu

(@) MIATI auammwmfﬂﬁ’ﬁumwffa w.lo (e0) 1WH1425 Cold-
Vapor Atomic Absorption Spectrometry/Plasma Emission Spectroscopy w?a?iﬁ'guﬁ
ﬂiuﬂﬁﬂﬂuuﬂﬁﬂrﬁﬂ%ﬂﬂ

(%) PMIATIT auqmmwiﬂéfﬁumu%’a w.o (0) - (&) 17145
Liquid - Liquid Extraction Gas Chromtography/Mass Spectrometry H30733 Liquid -
Liquid Extraction Gas Chromatography (Method I) w%‘ﬁ%éuﬁﬂmmmmaﬁy
Lﬁu%ﬂﬂ

(b) PIATID @Uﬂmmwﬁlﬂﬁaumu%’a .o (b) - (@) WD
Liquid - Liquid Extraction Gas Chromatography ‘Vi?iﬁ%’gu‘ﬁﬂﬁ uﬂwﬂwaﬁmﬁu%au

() PIATID ammmwﬁ?ﬂﬁ’ﬁumu% w.o (&) WIHIT Liquid -
Liquid Extraction Gas Chromatography (Method I) w?a%%éuﬁmwmmmaﬁy
Lﬁu%@ﬂ

(&) PIATI anﬂmmwfﬂﬁ’ﬁumu%’@ w.o (8) WI¥IT Liquid -
Liquid Extraction Gas Chromatography/Mass Spectrometry 13075 Liquid - Liquid
Extraction Gas Chromatography ﬁ?@‘i’}?éuﬁﬂmmmmaﬁyLﬁu%iu

(&) MINTI ammmwfﬂﬁ’ﬁumn% w.¢ (o) MWD Liquid -
Liquid Extraction Chromatography L Liquid - Liquid Extraction Gas Chromatography/
Mass Spectrometry H3833817InTNAILANNAREIALBOL

(90) MINTIV auqmmwﬁﬂﬁﬁmm%’a w.¢ (o) 191935 Pyridine
Barbituric Acid #5075 Colorimetry %30 Ion Chromatography ﬁ?ﬂ%%guﬁﬂi UNIUAN
vaiyAuseL

?,} Jya 9 96 Yas
(00) MINTIV VUAUMWINIAAUMNTD o.€ (o) 1H1FIT Liquid -

v
=) a

Liquid Extraction Gas Chromatography (Method II) ¥#39350UNNTUAILANNAN

3
WMUYDU

loob



9
(6l) MinT10 ouamMWINIAAUAINTD b.c (€) 1W1F73 Purge and
Trap Gas Chromatography n3075 Purge and Trap Gas Chromatography/Mass
Aan A | Aa 3
Spectrometry 1130350UNNTNAILANNANHITUYOD
£ ag 3 Y] o T gl ya Y I P a
W0 & Asmanunazinualediainlaauliiiuldawinsuaruquuany

Uszmalussnonyuny

Usema o TUN me  9HIAN WA, o& o
4 =V=|
lassen 2sTwAs
(Y] = a oA Y c!'
FOAUBNIFUUAT URTANINN

Q' 9 ] a
ﬂi%‘ﬁiuﬂmzﬂﬁihﬂﬁ JIAQADULLEITIRN

Wsemalus1nuny1 1Y 0o ADUNIAY §& ANITUN o& NUEIOU lo&E)

b



W oo
A one AOUNLAY odm FIYNITYLUN o HQUIEU  lbdoo

U3gN1ANTENTNYAFINNTIN

1399 AMUUANINTFIUATUANNITITUILUIINRINLTY
N.A. o&oo

TnefiduntsanaisusuugsnsfnunsInsgIuAIUANNIT Sz UBTTaINATUSENOU
Aannslssnny itelklAanassuuagisnsnsadeuindiennlssuldmneanuwasduly
panasgIuang fadunsmuaunssrueiifinlsny endesmanualute oc
LLmﬂgﬂﬁsmNaﬁ’Uﬁ b (WA b&md) 09nAIUAMNIUNTZINVUYNALTINU WA b&md

¥ L2 74

N5y “vusvuedifiseenanntss uulavitniseddlaeg 1wl eviatgeg1sauninieiy

Y v
a

fignuauziulunaiissuunifmnlagsemdlusviaayunu uivsddeslildisvinlhideans
(dilution)” $gunp3inIsnsenreRamnssiseandsenia fwaluil
Yo o Uszmadsenia “UsEMmANTENTNEAAMNTIN (309 MNUALINIFIUAIUAY
miismaﬁwﬁqmﬂiwmu N.A. w&oo”
o o Usmadlitdududiui o Squeu ne. eevo Huduly
Po o Wendnsznmansgnsueramnss atull b (LA, beme) oonmumaily
W5 AlsIY WA bead 1389 ﬁ’mum@mé’ﬂwmmaqfﬂﬁqﬁiwwaaﬂmﬂIiNm
Tl o TQUIBU WA ben
Yo « lulsymedl
1599717 MngANdn 15990 o $1mnil o $1mnd @ aunguane
110815997
“‘131‘1'77&” NUIBANNN ‘13’1‘17{LﬁW\]’]ﬂﬂ?i‘ﬂizﬂauﬁf\]ﬂ’]ﬂiw’m 5ﬂa'mmﬂ%ugwammm
viornfanssudululssny fazssuiseenannlanu viewauseneunsgaamngsy
Yo ¢ wwsguthiie Fesdamnm dwielud
o Anudunsanazang (pH) Fud @ B9 o
&lo gunnil (Temperature) iy <o asmwaIges
&m @ (Color) LU moo Lomoule
¢« vewdsavaeivivian (Total Dissolved Solids wie TDS) Slenetsil
(o) NIGiszUIEatmEan doslaiiAy m,000 HaBNSUADERNT
(o) NIMSEUNEAIMEINRTIANTeLTsazansT IR AU 0,000
faansusedns Avewdaraneimounluifsiezszueldfosdaniuniruewdazaia

v
%

Hanuenfieglunrasitulifiv gooo Tadniunedng



B ene  HOUNLAY

M ob
o&m 3 FIYNITYLUN o HQUIEU  lbdoo

&.&
&
&.¢)
ol
E.&
&€.e0
c.06
&.ob
&.om
c.o&
&.oc
&0

Yo wvaeeiovn (Total Suspended Solids) liiiu ¢o Naansureans
Tlef (Biochemical Oxygen Demand) iy o Taansuneans
Flof (Chemical Oxygen Demand) liiAiu ebo Haansumnedns
Falva (Sulfide) LU o Tadniunedns

a

loo1lun (Cyanides CN) Ly olo fadnsumedng

drifunazlosy (Ol and Grease) iy @ fiadnsudedns
Wosuadlen (Formaldehyde) liifiu o Hadnsusodns
asusenauiluea (Phenols) liiAu o fadnsunedns
AaRIUdasE (Free Chlorine) LU o Hadnsusiodns
ansenAngiuuazdnd (Pesticide) feansaalinuy

Aoy (Total Kjeldahl Nitrogen) iy eoo faansuredns

[
a1 v oA

lavigndn fAnnail

=

(@) dnzd (Zn) Ly ¢o faansusedns

a 6

(o) lasileutenwz1aun (Hexavalent Chromium) hAu olb&

) lastieulnsiniauyt (Trivalent Chromium) lutAu o.e/&
a1svy (As) lliiu olog fiadinSusiedng
NodAd (Cu) LAY .o fNadnSusedns

a o Ia

Usan (Hg) LAU o.co¢ Haaniunedns

LUBEY (Ba) WilAY e.0 Jadnsusedns

)
)
)

@) wandley (Cd) LAY o.om faansusodns
)
) Fadley (Se) Ly o.ob LadnSuneans
)

pen? (Pb) WU ol fadnSusedns

(0@) dAnuia (ND) LAy e.0 Laansusadns

(o) wuamda (Mn) ldidu ¢o Tadnsumadnsg

9 o N1INTIRADUANNIAIFIUIITININLSNY anude & TRlsawsialull

0.6

Aanuunsauazang Tildinsesinanudunsanavataesit (pH Meter)

Aa a o ] |
WiJﬂ']']llagL@EJ@‘lﬂJm’]ﬂ'J’] o.e UY

RG]

gaumgll Wildiesesingamgiiinvasinnisiiudiiogns



W em
A one AOUNLAY odm FIYNITYLUN o HQUIEU  lbdoo

oo @ WitioeAdule (ADMI Method)

o.e voudazmeimioun WHEssmeiodaiinsesiunszmensedoni
(Glass Fiber Filter Disk) uazauwisiigamnll eco swnwalea Wunaed1sies o il

o.& Yosufsuviuassianun 191438509 unsEaenseclonin
(Glass Fiber Filter) LLasaULLﬁQﬁqmmﬁ oom - eo¢ Byrwaldd Wuaegeiey o Tl

on Ulef Tliisunfedfigumal bo esmwaidea \Juna ¢ u
Aadofu wazmiAieandiauazatesiediiolesluffiady (Azide Modification) %3033
WULUTUBLaANIA (Membrane Electrode)

oo Flof Wtisdevaamelneldlnmadedlalasun (Potassium Dichromate)

o.c Galna Tileislelelaiunsn (lodometric Method) #3e3swuAiduUU
(Methylene Blue Method)

e lwealud 1Hldnsndu (Distillation) wazmsiaiasiedzifievd

D)

D

(Colorimetric Method) #5838 Flow Injection Analysis

poo iunarledu 1Rl435atndaemain Liquid - Liquid Extraction
e Soxhlet Extraction #nesiavhazaneudiusnmimiinvesisiusaslusi

v.ee Nasuadlan Wild38Weud (Colorimetric Method)

bob @1sUszneuiiuea Wildnisndu (Distillation) wasnsiainseitifieud
(Colorimetric Method)

.em ARBIUDATE TWlUADlaLAIN (Titrimetric Method) %3e381A8UE
(Colorimetric Method)

voec @sadngivwardnd Wldishielasunlansiila (Gas-Chromatographic
Method) vi3e35 lamesvasuuue ama lasulansifla (High-Performance Liquid Chromatographic
Method)

o.ed AU WISanvia (Kjeldahl)

p.eb langnin

(@) &nzd vosuns waaloy wudey ezda dndanazwuenida

T35 dosaanesietnwinensa (Add digestion) uagiavmUiunalaviedneisesmeudauoutendy

a

aunalasiumns (Atomic Absorption Spectrometry : AAS) %#39358uUANTINAANINaNAIAL
(Inductively Coupled Plasma)

(o) ALy



M oc
A one AOUNLAY odm FIYNITYLUN o HQUIEU  lbdoo

n) lasdeuviaviue Wlgisdevaanuiiogneiensn (Acd digestion)
wazdnviUTuiulanzaisisornoulianevrenduaiualasiunnd (Atomic Absorption
Spectrometry : AAS) ¥393sBuUANTINAANLaNAYEUY (Inductively Coupled Plasma)

@) laslgulangziauyl Wigiomeud (Colorimetric Method)

'
v

)
Sovnoulialaugontuaialasiunns (Atomic Absorption

n3035anALarnI19Tnn87
Spectrometry : AAS) #3838dNALAYATIVIAAILITOUANTIHAAWLNanandd1 (Inductively
Coupled Plasma)
A) lasdenlasaaud TlAsA1uInanAdIus1svelasdoy

nuaiulasdeenssaaud

(@) esvynazdaion WliBermenfianousenduaalnslnlamnns
(Atomic  Absorption Spectrophotometry) ¥iialglasfiauieLsdu (Hydride Generation)
NIIBUANTING AnLanaal (Inductively Coupled Plasma)

(@ Usen Wl¥ISlaadiilesarnoufinuaugonduaialasiunns
(Cold Vapor Atomic Absorption Spectrometry) %3e3slaaniiasosnauiinngeetseaiud
aalasiunes (Cold Vapor Atomic Fluorescence Spectrometry) #38308UAnNTNaANNaNaEN
(Inductively Coupled Plasma)

Yo o memmadeuANnesgIufinlaey aude o Whiulunugieinseiin
wazindeveauauifnssuduindouutissmalne vie Standard Methods for the
Examination of Water and Wastewater &9 American Public Health Association,
American Water Work Association &g Water Environment Federation 989Usgtne
anigeuiniivun videmudinsulssnugaamnssuiivue

Yo & nafuiedihfiafionismsnaeudnasg mude ¢ Widudwelud

zo gafiusiedns TiAvluaszuiefiesnanlssny litasdnifsdo
vaneqafinn visendufiaunsaliidusunueniiisfissuiseenanlssm nsdifinisszunedi
WanegabAUNNgA
clo Amsiiviediaiifie w gafiufiedniy ce THAULULE
(Grab Sample)
fo « mstmussminsguhisdiueandisliands ¢ dmdulssnuludseian

wisrdaladunmsianzlindulumuusznmansulssugaangsy



M &
A one AOUNLAY odm FIYNITYLUN o HQUIEU  lbdoo

18 oo WUTENANTUITNIUGAAINNTIU (WA, bdane) 304 ﬁmum@mé’ﬂwmzﬁﬁﬁq
ﬁizmaaaﬂuaﬂiiwumﬁmLL@ﬂﬁmmﬂ‘17'iﬁmu@i”ﬂuﬂizmﬂﬂism’mqmammiu atufl o
WA o) 1509 ﬁﬂ%UﬂﬂmﬁﬂngﬂaﬂﬁﬁﬁﬂﬁigﬂﬁEJ’eJ@ﬂf\]’]ﬂIi\N’m aafui o NUAINUS
WA beeo fepstsruldlanaliauninaglafinisenian

Usemid a Tui mo WHUAIAN WA, oo
AR F@IUYU
STUUFTIINITNTENTNOAAMNTTY



7

SCT=Devpsea ot

v
L

W Outfall TAYIANILUNY Sewerage il 4 wiy (AU 4.181) Aull

[;;wﬁﬁ SUCRRERL ; AIUUS A1 f
1 lOutfall 89V Dry Bulk | M4 [0 W4 a0 __i
Storage Shed nu Sewage - pH - (ROUAL 1 ﬂ%ﬁ gn:ﬁau
Treatment (10 AU) = 0il & Grease
- S8
¢ |Multipurpose Deepsea Berth |- Fecal Coliform I

Storage Area URY Sewage Bacteria
Treatment (400 AU) - BODs
- PO4
Multipurpose Deeps a Berth [- NO2 t
Storage Area - Total Solid
- PO4

Outfall %¥0¥ Settling Pond

éwzu%uutﬁuuuwasswuﬁ*ﬁqquuua“u%b 101-500 AW A1

- pH SEMIN 5-9
- 0il & Grease 20 mg/1
- 8§ 50 mg/1
- BOD 60 mg/l

C ; o B a
- Fecal Coliform Bacteria uqag1us=n11qn1sn*uuau1ﬂ$§1u Taua M (hunn
107 MPN/100 CC ﬁaiwa§1us:ﬁuéauiwq§1

W1-10



W emd
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

USZNIAAIENTTUNTEULINADULAITIRA

1599 MUUANINTFIUAMNA ML

Imaﬁlff;Jumiammsﬂ%’uﬂiqmﬁﬁ’mu@mmmuﬂmmwﬁfjﬂmm Tiwinzauiunsadaasy
LAz ¥ NYIALNNELINE o mstiﬂmu@‘dsuLﬂmmﬂwiiwmmﬂmmwmmmslmmwmjmﬁm
dielriduusglovnidmunmaiieg s mmmumnaammmwmaqmma wagtilerdunausinaly
dufumsduaiunazinviaunimdsnindeununszsulygiduaiuuarinwamuaim
AMINTOUUNINR WA, o&me

91A881U19M1UANUTULINTY @b (©) WATNINT) e WANTTIIUUYG RSN
LALINWIAUANEUINFONWAITA A, beme Lagmdsdninuenizuuss 1 bac/odon
aafufl om AMIAL WA b&bm 1304 UOUMINELATNBUSIUIAlTTOIUIENITUUAT
uarSsuniUsrindninmnendgunsi Ui tRmifiusssunssunslunaienssunssng o mungvne
uazsmdudinunensaned uasifnnenssunsaanndeninnd Tumussauniell aedoe
dotuil we fquisu Ne. beoe Twonuszmdll dwiolud

o o IHendnUsenAAmNENIINNITAINGBNURTIR 138 AvuANINTEIY
aunmimze arfull om ARNAL WA bEbo

fo b lusemail

“weia” mneaudn dmmaluaiudilne wilidsude diluumdeshibu
LU NAALENTIINITAIINEBULITG 309 fvumnsgIuAmn I luuvas sy

“Uruiilng” muneaud1 vssanhuihfiegnieldsiunaesulngvasuszinealne
mmgmmadwéﬁ8ﬂﬂiL§uL§aiuﬁﬂu1§11ma

“mmmiﬂiﬂamam” NUEAINLN mmm‘lﬂiﬂamammmam@imaamamammLa
fivnanifuiedmimzaintufounds o U lutanidy e LLaqumammﬂu

“mm’mmumam” NU1EAINUT mmmLmJmawmammlmaqmamaum LA
fiivnnaoniifusethaimzaifoiuiownst o U ludmaituy W LLa”ﬁ]@ﬂ’laLﬂﬁJ’Jﬂu

“apfuru” wneanadl wasesseszwindssiannslivsylevinuninimeia
Tngwafuruiiiuitududunulaenuamimeiaduiauamimeadiniieenludu
528y &oo WAT Ansaiududuruiy

N o
Usginnuazannsgruaumndmeaiuesntiiudiine

0 o Wikvsmauamdmeialuwsiiuiilnesenduy v Ussian dusielud



W emel
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

me AUMNLIMZARENTaYINEVTNeInTsIIA dun undsimsia
AlFalARenslisslenieddlnegnamilslngianiznulsenadl
mlo AuATNEmMELaLion ToRTnYuvasEn1ds T wrdstneia
fiflugn3s Tnefvouiunnseveguituiludaiiuuinuivind duandusseiiandaindu
duildougauenanvosiunuznmseenluifuszey @000 AT
ma AN mzaiensnsAsdn il 1 widshmziadaivsznie
sl uiinzidesdnfhaungmneindensuszas
me AU maiionstunung Tdun wdsimeeddsenia
vosesinsUnasesd st wali duemitenshedwisliusslmiienstumnmemaly
yEemulszniensueuauaiin 303 fuusegunmvzaiien s
me auamimzaiomsgnamnIsuwazvinie léun
(0) unasimeiafioguszdafuinniaugnaivnssuniungmuie
TemsiaugnannssuLiaUsenalng 1uaUsEnauN1TRRaIMNTINANNNIEIINELTNT
Tnefveuinifusauduuitintugegaandauniasdigneonlusuiassey o000 1wAs
pukLRTUURN
(o) wndsimealuariide wareademungmnedsnInAuge
Turhuiilne
(@) uvdsimzeTiogUssiavidleude Asudoruadug oo dunsed
U WePmMLETIVI YN S eoo wRstUly vEelifuivindleuSesa faus ©,000 FNTNLAT
iy Tnefivouumiudiusiunssdmindieudeseniuduszes o000 WS MuLRTUIURNN
mo AMNTEEd i unTy 1 LL%&%@‘&WWLaﬁasjﬂis%ﬁusqmu
Afuszmafmualidumauia aunguaneidemauia Weainer wiengannaumiunsg
Tnefveuinifusauduuitintugegaanauiiasiigaeonlusuiassey o000 wAs
punLRTIUURN
o « auamimzanute me fesdumsgiu dwielud
<o hitngiunfuissneseguuin
<o hifhsurdeluiufiannsoueaiulddemidassaguuiing
<o Fpnimzanglu Scale vosnsaray Forel - Ule dsiiiius o - b
e nawdesliiduiivndauien fe ldfinduiideliAnanuiensausiaiey
iy A ndufeldin nduaaed nduey nduah Wy lemmufivieseasnsiada
sosduiendun



W onc
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

<& guungll (Temperature) Wasuwlanfistuliiiu o esrivaidoa
INANNEITUYG

<o Anudunianazang (pH) JA19E9IN eo - g.&

<o AnUlUssla (Transparency) fANanasNa@N WessNYIR liiiusosay eo
nAraulUslaniign

& @13uvIuany (Suspended Solids) fAnvasuudasiuduldiuas
101A1a38 o Tu Ve o ifeu %30 o U vinfuAndosvuniasgiuvesdnadeiy
Tnerads o fu THiayndalus vieedsdos ¢ asy fivnsnaish q fu dnede o Weu
Tiianntuvioesnatios @ ads fidnanah g fu Tu o Weu a nawfeaiu uazeiads
o U Wiiovniou u Juiluazianfeatu

e AMUAL (Salinity) fienudsunladliiiudesas oo e3AIAIAY
A

<oo Ulasidsulalasaisueu (Petroleum Hydrocarbon) fanladiiu
o.¢ lulasniunedng

coo DONTAUAYANY (Dissolved Oxygen) fa1liidesnin « JadnsSusoans

<ol wuafiFunguladrlesuiaun (Total Coliform Bacteria) HnluiiAu
®,000 LOUNMBUAD eoo LARANS

com Wuplisenguilnealadnesy (Fecal Coliform Bacteria) fimlaiiiu
wo Bevya eco TaTANS

coc unin - lulpsiau (Nitrate - Nitrogen) fialiiAuy wo lulasnsu -
lulpsiaunedns

co& Woamn - Weaneda (Phosphate - Phosphorus) fiAliiiu e¢ lulasnsu -
Woanesasadng

coo wouluflysiu (Total Ammonia) fiAlidiAn eoco lulasniu -
lulpsiaunedng

coo UTaNsm (Total Mercury) Habiiiu o.e lulasnsusedans

Coc WAALLN (Cadmium) falifiu ¢ lulasniudedns

Cox lAtdlsusiu (Total Chromium) fiAliAy eoco lulasniudedns

<loo lpsdlemengmuaun (Chromium Hexavalent) faliiiu ¢o lulasnsy

<o nzM (Lead) fAliiAu <.¢ lulasnsuredns
<ol ons (Copper) daluiin < lulasnsuredns



‘1/1‘1111 @

WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

& o
<&
<&
el a)}
<o)
<o
< ox
&.eno
&.ne

o)

wnenfla (Manganese) faliliu eco lulasniusedns

dangd (Zino) feliiiu ¢o lulasniusiedns

wian (ron) daldiiu moo lulasniunedng

Wgealsd (Fluoride) HAliiAY o Nadnsusioding

Wuoa (Phenol) HALIIAL o.om Hadnsunedns

Falwa (Sulfide) UAlIAY eo tulAsniusodns

lelua (Cyanide) faliiiu o lulasniudedns

G0 (PCBs, Polychlorinated Biphenyl) #osnsaalunuy

a1y (Arsenic) A1liAY oo lulasniudedng

Auliupnned (Radioactivity) fiAfAusiunnIngsdsiuueany (Alpha)

LY 0.0 LWAABLTARBARS ANNUTUANINSIFTIUUAT (Beta) NliswSsFnlUdadey - <o

JAliiY @.0 WALBLIARDARNS

&.onen

&.n&

&.mn&

ansUseneudynduvisdulialastniia (Tributyltin) dAliAY eo ulunsy

PP U o v w ~ U & a aa = P
answeiildlunistesiumdndngiivuazdniviiniiinaeiu lawn
@) 9amsu (Aldrin) Jaldiiy .o IASASUADARNS
©

en

Aaal (Chlordane) iAlUAY o.coc lulasnSumadang

~

fn (ODT) HAlUAY o.00e MIASASUADANS
fansu (Dieldrin) dAlUAY o.coex lUlATNSUADANS
wansu (Endrin) 1AIAY o.cobm WIASASUADANS

QIS

(
(
(
(
(
(o) wuladariy (Endosulfan) Talsiiy o.come lulasnsunedns
(@) LeUmAaes (Heptachlor) fA1luiAn o.como lulasniumedns
(@) dway (Lindane) fAldiiu oc.eo lulAsniunedns
m'mﬁﬁisﬁumiﬁaqﬁuﬁﬁmﬁm'gﬁﬁml,azé’miﬁuﬁ@ﬁu Toun

) avaimans (Alachlor) sowmsialinu

) DLUNSIU (Ametryn) foansialinu

9eN513U  (Atrazine) A9IAIDLUNY

~—

AISUT3a (Carbaryl) fosmsialinu
ASLUUAITN (Carbendazim) Aesnsialinu
) maslwivea (Chlorpyrifos) fesnsaalinu

) loilesiwsnsu (Cypermethrin) Asnsaalunu
) b,&-f (2,4-D) AvsnsIalinu

~

D

(
(
(
(
(
(
(oo
(

@)
en
&
&
©



W eco
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

(@) leweseau (Diuron) AeemIIlainy

®o) tnalvlew (Glyphosate) @asnsialiny
warlseeu (Malathion) feewmsialunuy
wuulaleu (Mancozeb) mwsnsialinu

©6)

<3

®

o@) W151t590U (Parathion) AaImnsIaliiny
o&) Winda (Propanil) desmsaalidny

¥

0 ¢  AUNAMUMZANINTD mlo ABIlIINTIUANTE & LIS

(
(0)
(ob)
(o) tunsa W1slseou (Methyl Parathion) flosnsaaluny
(o)
(0&)

o gl (Temperature) vhufiAnUasuuyasaInanws s

&lo ponTlauazaty (Dissolved Oxygen) fiAlitioenin o Ladnsureans

& wuaTlsunguidumelsaanla (Enterococc Bacteria) HAnluiiu
a¢ oYY eoco TaTANS

fo o  aumminseeute o fedlnsguaute @ Vuud

.o bLATN - lulesiau (Nitrate - Nitrogen) danliiAy vo lulasniu -
lulpsiaunedng

olo Nealws - Weanesa (Phosphate - Phosphorus) daliiiy <& lulasniu -
Woaesasodns

oo wouliiiesiy (Total Ammonia) HAliAY eoo Tulasniu - lulnsiau
HOANT
Yo o auamimsanute ac dosiasguaude @ Guu

o ungl (Temperature) SiAuUdsunvanfindulii b ssmwaidea

IINANNEITUYG

oo Ulnsideulalasaisusu (Petroleum Hydrocarbon) fi@nlaiiiu
o lulpsnsumedns

aa UuATITenguilnealadnesu (Fecal Coliform Bacteria) einlaiifiu
eoo Tagss eoo Uadans

o wuaTiisenguidumelsnenla (Enterococci Bacteria) Hanlaiiu
a¢ oy eoo UATANS

o.¢ lumsn - lulpsiau (Nitrate - Nitrogen) danlidiiy vo lulasniu -
lulpsiaunedng

oo wouluiflesau (Total Ammonia) fa1liiAu woo lulasniu -
lulpsiaunedng



W ede
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

fo o auamimsanute me dosiasgumude « uu

co gaungll (Temperature) fiAnUAsuulanfintuliiu b ssruuaifea
NANINEITNVIA

=l Ulnsideulslasmsueu (Petroleum Hydrocarbon) danliiiu ¢ lulasnsu
noaRS

<o wuATienguilaealafinesy (Fecal Coliform Bacteria) Heinlyiifiu
eoo ey eoo Hatans

. lunin - lulasiau (Nitrate - Nitrogen) #ia1liiiAu wo lulasnsu -

lulnsiaunedns

=.& weawn - weanesa (Phosphate - Phosphorus) diAliAu e Tilasnsy -
Woavosanadng

<o wouluidesiy (Total Ammonia) fa1luiiy «eo lulasnsy -
lulnsiaunedng

=l AABSUALYED (Residual Chlorine) HAlAY o.00 TadnSusiodng
fo « auamdmsa mude oo Fesdimsguniade < G
<o guun (Temperature) flAnUBsuulaniutuliiu b ssmieadya
PNANINTTTUYR
o Ulpsidsulalnsmsueu (Petroleum Hydrocarbon) fiAliiiu ¢ lulasniu
ARANT
e wuaisunauilaealadnesy (Fecal Coliform Bacteria) Henlaiviu
ooo Tagre eoo Hatans
wc basn - lulpsiau (Nitrate - Nitrogen) danliiiy vo lulasniu -
Lulpsiausedng
«.& Yoan - Weanesa (Phosphate - Phosphorus) daliiy <& lulasniu -
eavlaanadng
«o wouluflesin (Total Ammonia) Ha iy «e¢o lTulasniy -
Lulpsiausedng
o) MABIUAAYMAD (Residual Chlorine) Heliifiu o.ce fadniudedns
fo oo lunsdhumpuamihmzaiiemsgramnssuuasinde wioaunimimea
é{’m%’uLﬁum;muﬁu%auﬁume@mmwﬁmzLaLﬁaﬂﬁaﬁﬂ@,lméqﬂzﬂw%’a ARETREPIE IR et
y3onstiununs wdwdnsdl wessruaunntmzalueeduiivudoudanalniuly
puANATTINANN TS A T unIn T



W ecl
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

1o o0 MIulsUszanauANTmzianiute o awfosimuaaiuvy (Buffer

Zone) sewinsamnwihmgausazlszanlifie neunssiuamn i mealue fug
(Buffer Zone) agdpsdiAnlaifunirdnadsseninsdminsgiununinimeaiiogiaseriu
LI

o0.0 N1TWUIUTY mmmmwﬁm aUszinnlaUssianmils Laildrivue
Anasgualaamild Aunesgudmzaluasturuagdeadalifulundidmnsgu
Aun L mzamuU sz meafildinsimualy

ool NMakUissavaunmimaaln fiuusdunasgunun el
TnevhaiAsuudasldananfunusssnnd aunnsgiusunmimsial unfurudodan
liiurdmisasaunsgiuaunntmga auUssnnvesnunIntmgaiiinnssiualy
Jusay

N b
BnsiumegsaraTdeuaunwzaluauIunng

fo el hnafufogsimea il

ob.e WIN W 9ARTIRERY darwiAntesnit ¢ was iAudegaimea
firudn o wes wazgannieni o Al

oblo MIN  AATINAOU UANUEANDYITENIN & - bo Lums LAY
fregnstimeiafinnndn o wes danatah wargennYionn o wng

ob.a MIN M ANTIVADU ANUENDYIENIN bo - <o tuns WY
fregnetimpafinudn o WAT oo WAT bo WAT mo WAT LAXENINTN o WS

ob.d NN A AATIVEBU TAMNENBYITNIN o - eoo A3 LAY
fregnetmziafinnsdn @ WAT bo WAT o WAT <o WAT LAXgINTENi o s

olo.& VN 1 PATINARY TMuEnNM eoo wes TAuies e
firdn o wes finn 9 muEn do WM WAEERINYTINN o LT

obs WIN W AnTIadevianudnvesitosnivienintu o w3
IAuiegaimeiafissduinamiudnvenh YuusuuediGenduladnesuiomn (Total
Coliform Bacteria) wuafisenguilnoalaanesy (Fecal Coliform Bacteria) waghuAilisy
naudumelsronia (Enterococd Bacteria) WiAuf g aiseiunudnldini mo Lwufiuns
dmduingaeetn 3 analdsdla dhduuarluduvufing lddeafufedne udlinsaia
0 ANTIVERY



N ecm
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

4 ¥ 1
I o = o o

o om WiAuseshaimealudnadusihasiahasian wingluuinuildsu
SvsnavIntnTuLas
fo o mufuseiisimziauazgunsnifldasfeaiulunuiitmualugioniafu
LLaﬁLﬂﬁsﬁé’h@EJ"N“LE’IWWLasu’eNmmmuQmaﬁwﬁammﬁﬁmumlﬁu Standard Method for
the Examination of Water and Wastewater (APHA, AWWA and WEF, aﬁ’ué’lqm)
Method of Seawater Analysis (Grasshoff ,1999) Practical Handbook of Seawater
Analysis (Strickland and Parson, 1972) A Manual of Chemical and Biological
Methods for Seawater Analysis (Parsons et.al.,, 1984) Recommended guidelines for
measuring organic compounds in Puget Sound water, sediment and tissue samples
(Puget Sound Estuary Program, 1997) Prescribed Procedures for Measurement of
Radioactivity in Drinking Water (Krieger and Whittaker, 1980) Proceedings of the
organotin symposium, Comprehensive method for determination of aquatic butyltin
and butylmethyltin species at ultra trace levels using simultaneous hybridization/extraction
with GC/FPD detection (Matthias et. Al, 1986 a,b) M‘%@ﬁ%‘ﬂ'ﬁ?ﬁﬂ@ﬁﬂmzﬂﬁumimmmaﬁw
Ussmadmiun wagliinmssiilunsdfieassamssunuannaaslsd wdeiin1s Pre - concentration
NOUNITIATIZN
o o¢ mMinsrdouamnMimea WHlEEmsRelyd
0&.0 5’mqaam§1 ihifuuaglusfuuuing rdanaudnaiah
otlo @ lldddunnlaaiisuiu Forel-Ule Color Scale
o€a ndu Wl¥3Snsaunay Tnededifnmaialidosnii o au uas
Nudred1eluvinuis w3 TFE- line b 1060 o MNUAIREI 11IN150TI9TATIUT
Sofanain Tasmnuifuvesanzinsaindonduonduy
o« 8NNl (Temperature) Tle Thermometer e Electrical Sensor
Method
ot audunsauazang (pH) Widederiamudunsauwazang (pH Meten)
WaasnsadeumAulunsALaYATeImEIadiY  Spectrophotometric Determination
o&n AMULUSlE (Transparency) Tltuiu Secchi Disc @5unsaain
dmzia
o&.a @15uUIUaRY (Suspended Solids) 19l435 Gravimetric Method
o AULAN (Salinity) 191435 Argentometric %3035 Electrical
Conductivity Method #3935 Density #3935 Refractometer



M ece
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

ot Ulnsidwulalasmisueu (Petroleum Hydrocarbon) T#l435 Pre -
concentration MMUAE75 Fluorescence Spectrophotometry

o&.eo 08NTLAUaTa1Y (Dissolved Oxygen) le18 Azide Modification
Method #3835 Membrane Electrode Method #3835 Winkler Method

oo wuafidandguladesuiionun (Total Coliform Bacteria) Twl433
Multiple Tube Fermentation Technique

ool LuaTSunguilaealadnasy (Fecal Coliform Bacteria) W@
LLU@ﬁL%‘EJﬂEj@JLSuWIEJIﬁﬂE)ﬂlﬂ (Enterococci Bacteria) Tl435 Membrane Filter Technique

o&.om LUy - lulasiau (Nitrate-Nitrogen) 19438 Cadmium Reduction
Method asuluwsmidululasvirou udld38 Colorimetric Method

ot.oc Wodaun - Woawesa (Phosphate - Phosphorus) 14l435 Colorimetric
Method

o&.od Wouluiflesin (Total Ammonia) T#lE35 Phenol - Hypochlorite
Method

o&.eb UsanTan (Total Mercury) TlE35 Pre - concentration M11A18735
Cold - Vapor/Hydride Generation - Atomic Absorption Spectrometric Method %3875
Cold - Vapor/ Hydride Generation - Atomic Fluorescence Spectrmetric Method 3975
Inductively Coupled Plasma

oo wAndey (Cadmium) lasifleusiu (Total Chromium) fgdn
(Lead) uwawvnosund (Copper) 14l935 Pre - concentration #11#A2835 Electrothermal
Atomic Absorption Spectrometric Method #3838 Inductively Coupled Plasma Method

of.oc LATIHBULENY11LaUYT (Chromium Hexavalent) %1435 Pre -
concentration A1UA28735 Electrothermal Atomic Absorption Spectrometric Method
#3975 Inductively Coupled Plasma Method

oo WU4NTd (Manganese) &ingd (Zinc) waginan (ron) THLY3S
Pre - concentration 1162875 Flame Atomic Absorption Spectrometric Method #3®
75 Electrothermal Atomic Absorption Spectrometric Method #3875 Inductively Coupled
Plasma Method

o&.bo V\Igjaaliﬁ (Fluoride) 11l975 SPADNS Colorimetric Method

o&lbe AADIUALNAD (Residual Chlorine) 1#la35 N, N - diethyl - p -
phenylenediamine Method



M o
WU eam PRUNLAY bed 9 FIVNIUYUNTN > AL bdoe

o&llo Wuoa (Phenol) 1wl435 Distillation 1uAI8  Aminoantipyrine
Colorimetric Method

o&lom Falia (Sulfide) 1935 Methylene Blue Colorimetric Method

o&loe lgelun (Cyanide) Tle78 Pyridine Barbituric Acid Colorimetric
Method

o&lo@ NFTU (PCBs, Polychlorinated Biphenyl) 131435 Pre - concentration
AR5 Gas Chromatography with Electron Capture Detector

o&ls a1y (Arsenic) Wld3S Pre - concentration mufe35 Hydride
Generation - Atomic Absorption Spectrometric Method #3835 Electrothermal Atomic
Absorption  Spectrometric Method #3935 Inductively Coupled Plasma Method
ﬁﬁi%UU%ﬁ@ﬂﬂiiUﬂ')u%E]Qﬂa@‘liﬁ

o&ln @15UsEnauAYndunIdulialastindia (Tributyltin) 1435 Pre -
concentration A U835 Gas Chromatography with Flame Photometric Detector %350
78 Gas Chromatography with Mass Spectrophotometry #3875 High Performance Liquid
Chromatography - ICP - MS

odloc AUTUANINTIFTMLUA (Beta) Tile5 Evaporation ANSURAINSIE
sauuean (Alpha) TWld38 Co - precipitation waglUfai@oy - <o TALEI5 Gamma
Spectrometry (USEPA) #3935A1U84210A1 Salinity

olox arsiafiildlunisdesfuidndnsfivuazdnd 141435 Pre -
concentration AMNA2835 Gas Chromatography with Mass Spectrophotometry %3875
High Performance Liquid Chromatography (HPLC)

o oo Usgmadlilddedudueiuianndsenmalussianmunuvidusiuly

Usgnia o fufl me 39MAL NA. beoe
WaLen UsedIng WuEIIIa
soquenisuus3 UfURmd
U¢51UNTTUNTAUINADLUIYA






