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SUB-CONTRACT AGREEMENT
Ref. No.: TIEL/1046/002

This AGREEMENT is made and entered into as of this 24™ December 2018 by and between THAI JURONG ENGINEERING
LIMITED having its registered office at Ocean Tower 1, 22" Floor, 75/43 Sukhurvit Soi 18, Klongtoey, Wattana, Bangkok
10110, Thalfand (hereinafter calied “The Contractor”) of one part and INITIAL ENGINEERING C€O. LTD. having its
registered office at 22 Soi Ram Intra 87, Khanna Yae, Bangkek 16230, Thailand (hereinafter called “The Sub-Contractor”}
of the other part.

WHEREAS the Sub-Contractor has agreed to execute the work of which particulars are set out in the First Scheduie (1) of
the General Conditions of the Sub-Cantract for Supply of Services (hereinafter called “The Sub-Contract Work”) and
which form part of the works 1o be executed by the Contractor under the Main Contract, upon the Terms and subject to
the Conditions set out In this Sub-Costract.

And whereas the Sub-Contractor has had reascnable opportunity of inspecting the Main Contract or a copy thereof
{ather than detait of the Contractor’s prices there under)

NOW THIS AGREEMENT WITNESSTH as follows:

1. In this Agreement words and expressions shall have the same meanings as those respectively assigned to
d them in the General Conditions al the Sub-Contract far Supply of Services hereinafter referred to.

2. The following documents shall be deemed to form and read and construed as part of the agreement,
However, if there is any ambiguity or discrepancy in the Sub-Contract Documents, the interpretation and
reference to the Sub-Contract shall be construed with the priority which are below listed as follows:

The Sub-Contract Agreement

The Letter Of Award

The Specaia) Terms and Conditions of Sub-Contract

D, The General Conditions of Sub-Contract {including the First to Fifth Schedule thereto)
Contractor’s Quotation

0w

m

3. |n consideration of the payments to be made by the Contractor to the Sub-Contracter hereinafter
mentioned the Sub-Contractar bereby covenants to the Contractor to construct and complete the wark and
maintain the permanent work in conformity with the provisions of the Sub-Contract.

4. The Contractor hereby covenants to pay the Sub-Contractor in consideration of the construction and
completion of the Work and maintenance of the Permanent Work, the Sub-Contract Price at the times and
J the manner prescribed by the sub-Contract,

IN WITNESSSTH WHEREOF the parties hereto have hef?mder set their hands the day and year above written.

g

Prapat Limieerakul BTAL ENGINEEPING COLTDL
{Managing Directar)
initial Engineering Co. Ltd,

Chua Mong Huat
(Authorized Director) ™ e~

Thai Jurong Engineering LI 1

Date: ' Date:
L \
- oA 35
C ; ‘ MZJ ‘\%‘
- P -
Witness (Mr. Adiwut s?)."‘..‘./ witness { Ms. Meirnihai k)
Thai Jurong Englneering Limited {nitial Engineering Co. Ltd,

Date: Date:
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3 - THAI JURONG ENGINEERING LIMITED

75443 mmﬂau‘a‘rmv’m&'la?2 't?\l 22 wu:ﬁg-ﬁ_ﬁn 16 1 SRER A INIED Com T nns 10576
15043 Qeean Tower 2, 22ud Blooy, Sokhawyi Soi 19, Norh Kisngtoey, Watlana, Baagkot: 16110
Teb 5 (6623 266518110 F : (H62) 6H1597(

Dale 24" Qecamber 20148
26, No. % 21046 16U - 1LOA
Your Rel o L INE TIRLANNEX-U03,

INITIAL ENGINEERING €O, LTD
22, 501 RAW INTRA 87,
KHANNA YAO SUB-DISTRIGT,

ATTENTION SR PRAVAT LIMTEERAKUL

NNEG EXPANSION PROJECT, PATHUM THAN FROVINCE, THAILAND

Subgsl _ Ledler of Award ta Sup-Coulract Ciddl Foundaton & Constiuction Work

Ciaal Sir

Was ar ploazed 1 inform you that Thai Jurang Engineerng Limlted {TJEL) has acgepled your oMer by
exacute the above Sub-Contraat of Civil Foundation & Constnicion Werk (or NNEG Expansion Projesl
Pathuinthani provinge, Thatland. This is basad on our msdual Sgieement ind your revised quolation dabad
26" tlovember 2018 The tolal IPrevisiangl Contract Amount ix

Lxeludo VAT

Payrment Gandil Paymeont Tarms

1) Advanee Payment = 5% of Provisional Canliact Amotint 3D days
(Submiission ol 5% Advance Payment Band)

Bonel = 5% of Pravisional Conlract Amount

@) Perforrai

{From Nolice to Procesd lo issuance of Substaitial Complalion Cerbficate (SCG)

e

- I Maoninly Progresa Paymen 4% days
{Dedust 85 Advanas Payment & 5% Retenhion

4} Retention < 5% ol I'ngr(asr‘. Paymant Armount

Ay Wananly Band = 8% of Gonliact amount in exchisnge ol Retenhop Sum

{From issuaniee of SCEC hrough Delecls Liability Panod)
#) Detecls Linbility Panod = 2 yeas after issuancs of SO

7 Liguwaled Dantuge Ca0% pot day (Linil of Liguidated Damage 10% of Fravistanil Contracl Amsunt
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~ e THAL JUDOGRG ENGINEERING LIMITED
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st prstlarEmn et 2 40022 BTN 19 NI RGINHID Landanm N, 10110

3263 Qe Tower &, 2204 Flase, Sulthuneat Sot 19, Ntk Klonglocy, Wasium, Bangkok 10110
Tl s (062) REESTRI-G Iy ¢ (662) 661697T

c

ede
A sl eotply o the Projest Baseline Schedule includad g D of this Sub-Cantract agreentit.

z

1) Buiding Werk Cost

2y Chell Fotinaution Work Cout
3 rect Gost

4} Profil troen Ciract Coet

PROVISIGNAL ARNOLNT

Bk perlive hat agreed amd understaad st his 159 Unil Rate Based Sontract with the FProvisioaal
o preiiminary quaniities as mentioned in e REG,

Crantrsct Prca is calaiiated hasnd

Wilh the above conditians, Kindly sommence inmwdiately e mobilization of 1es0urcss, preparation of

drawings & wolk prosadoras accordingly. flease cammence by 019 February 24118 depandlny on

yous subnittals & the approval of wark proce

Mr. Werg Fan Luse
(Managtug Direclor)

Thai Jurong Engineering Limiled

terplance o) his Lellws of Avairde:

Mr, Fzapat Limiearakul

.
Gl

{NManaging Mareager) BinAL ERIRG COLLTD.

jodial Engincaring Co. Ltd
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SPECIAL TERMS AND CONDITION OF THE SUB-CONTRACT

TABLE OF CONTENTS

SUBJECT

TYPE OF CONTRACT

FIRM PRICE / RATES

PRICE TO BE INCLUSIVE
SUB-CONTRACTOR’'S GENERAL OBLIGATIONS
PROGRAMME TO BE FURNISHED
RETURNS AND NOTICES

VALUE ADDED TAX / WITHHOLDING TAX
PAYMENT

WARRANTY

MODIFICATION WORKS

RULES AND REGULATIONS AT SITE
SUSPENSION OF WORK

MISCELLANEOUS

oo W

1|RPage

TYPE OF CONTRACT

This Is a Bill of Quantities / Unit Rate Sub-Contract and the Schedule of Price / Unkt Rates is
as per the Third Schedule [3] of the General Conditions of Sub-Contract for Supply of
Services.

FIRM PRICE / UNIT RATES

The Price Breakdown / Unit Rates quoted shall be firm until the completion of the Sub-
Contract Work. No adjustment shall be made to the prices / Unit Rates on accaunt of
increase in the cost of plant, materials and labor.

PRICE TO BE INCLUSIVE

Uniess otherwise expressty pravided, the Provisionat Contract Price and the Sub-Contractor's
rates and prices in the Third Schedule {3} shall be Inctusive of ail anciliary and other works
and expenditures, whethes separately or specifically mentioned or described in the Sub-
Contract documents or not, which are elther Indispensable or necessary 1o carry out anmd
bring to compietion the Sub-Contract Work described in the Sub-Lontracl dacuments, or
which may cantiagency become necessary ko overcome difficulties hefore completion.

SUB-CONTRACTOR’'S GENERAL OBLIGATIONS

(a) The Suh-Contractor shall provide all engineering desigh services {fr so far as design is
applicable 10 the Subt-Contract Work} but not limited 0 materials supply and the
construction of temporary faclities as per epnquiry specifications for the necessary
completion of the Sub-Contract Work in conformity with the Sub-Contract.

{b} The Sub-Contractor shall review and be responsible for all engingsring drawing
specifications provided by thelr own Sub-Contractars or their suppliers. Statutory
approvals required for the works have been abtained by the Emgloyer.

{c) The Sub-Contrattor shafl provide the Contractor with all necessary coples of
specifications, data shaets, plans, drawings, operating Instructions and mamnls and
other information in connection with the Sub-Contract Work as the Contractor may
reguire.

{d} The Sub-Contractor shall perform all Inspection, expediting, quality survelltance and
quality assurance as is required for the sattsfsctary performance of the Sub-Contract
Wark and to comply with the Cantractor’s quality assurance requivements.

(¢) The Sub-Contractor shall nat assigh the whole or any part af the benefit of this Sub-
Contractor and shall not sulstet the whole or any part of the Sub-Contract Work without

the written consent of the Contractor.

2|Page



PROGRAMME TO BE FURNISHED

Following acceptance of this tender and without prejudice to any requirement to do so
eatlier in his tender or the other Sub-Cantract Documents, the Sub-Contractor shall not later
than fourteen (14) days before the stipulated date of the commencement of the work,
submit for approval by the Contractor a program related to the Sub-Contract period showing
the order or sequence in which he praposes to carry aut the various parts of the Work and
any propased temporary works or methods of working which may be relevant to progress.

RETURN AND NCTICES

Where the Contractor is required by the terms of the Main Centract to give any return,
account or notice to the Emplayer or Superintending Cfficer, the Sub-Contractor shall in
relation to the Sub-Contract Work provide the Contractar with a similar account of notice in
sufficlent detail and time as will enable the Contractor to comply with the terms of the Main
Contract.

VALUE ADDED TAX

Where the performance of the Work is in Thailand, the general tax implications of the Sub-
Contract should be as follows:-

(a)  All rates / prices set forth in the Sub-Contract shall be exclusive of the Value Added
Tax (VAT)

(b}  To the extent that payment to he made under the Sub-Contract attract VAT, the
proper amount of such tax shall be shown as a separate and additional item on the
prescribed form of involce for reimbursement purpose if the Sub-Contractor is a
registered Company under VAT or taxable persan.

{c}  The Sub-Contractor shall use lis own Tax Invoice and bill the actual amount of work
done / services provided and shall indicate 7% VAT component separately on the
invoice. This invoice shall be submitted to the designated Project Engineer for his
signature and payment approval. Should the Sub-Contractor not be familiar with the
relevant forms and billing procedures, clarification can be sought from the
Contractor’s Finance Officer,

{d)  Should the Sub-Contract represents the hire of work, the Contractar shall be required
to withhold tax at a rate of 3% or any prevailing tax rate which required by the
Governiment Gf Thailand or related authority from each payment of income under the
Sub-Contract’s mid year and year end income returns,

PAYMENT

(a) Terms and Conditions of payments shall be as stated in Clause 13 and Second
Schedule (2) of the General Conditions of Sub-Contract for the Supply of Services.

|Page

(s

10.

i1,

{b) The Contractor shall not be obliged to make any purchases or procure any item an
behalf of the Sub-Contractor. The Contractor may, however, at the sole discretion of
the Contractor, purchase and / or procure any item on behalf of the Sub-Contractor.
All purchases may by the Contractor on the Sub-Contractor’s behalf shall be set-off
against any Progress Payments due to the Sub-Contractor.

WARRANTY PERIOD

The Sub-Contractor shall be liable for any defect In workmanship of the Sub-Contract Work
completed by him. Any and sl defects shall within a reasonable time after recelpt of the
Contractor’s Instruction be repaired, rectified or replaced by the Sub-Contractor at his ewn
cost to the satisfaction of the Contractor, The Defects Liability Perlod is as specified in
Second Schedule {2} appended to the General Conditions of Sub-Contract for Supply of
Services.

MODIFICATION WORKS

(a}  Modification Work is defined as any correction carried cut after completion of the
Erection Work and / or any correction work due to manufacturing raistake for the
material supptied by the Client.

{b)  For Modification Work, which takes less than one (1) man-day, the Sub-Contractor
shall not charge the Contractor. For any work carrled out beyond one (1) man-day,
Clause 11 of the General Conditicns of the Sub-Contract shall apply.

(¢} The classification and skill of the labor shall be predetermined by the Contractor's
Engineer-In-Charge before the approved unit rates are applicable.

{d)  Man-hour record for such modification and additional works shalf be submitted daily
to the Contractor's Engineer-in-Charge for approval.

(e) If any madification Is required owing to poor warkimanship of the Sub-Contractor, he
shall carry out all procurement, removal and re-installation activities as required at his
oWn expense.

RULES AND REGULATIONS AT SITE

{a)  The Sub-Contractor shall follow strictly the employer’s specifications, regulations, B.P
{Basic Practice), G.l.| (General Instruction and Information) and program of work

schedule,

(b}  The Sub-Contractor shalt also comply with all safety rules and regulatlon governing
activities at site as issued by Contractor ar Owner from time to time,

OMI\_u \}:] agea
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13,

SUSPENSION OF WORK

(2}

{b)

()

(d)

The Contractor has the right at any time for any reasen to suspend the performance of
the Sub-Contract in whole or in part by giving the Sub-Contractor natice in writing of
stich effect stating the nature, effective date and anticipated duration of such
suspension.

On receiving Notice of Suspension, the Sub-Contractor shall stop performing, all or in
part, such Work which the Contractor has directed him to suspend, with immediate
effect. The Sub-Contractor shall continue to perform his obligation on those parts of
the Work not affected by the Notice of Suspension.

The Sub-Contractor shall dusing suspension, store, preserve, protect and otherwise
secure the Work or the relevant part hereof and shall mitigate to the fullest extent
possible any consequences as a result of any suspension of the work.

The Sub-Contractor shall re-commence the suspended Work immediately upon
instruction of the Contractor.

MISCELLANEOUS

(a)

(b)

(d)

(e}

The Sub-Contractor shall execute, complete and maintain the Sub-Contract Work in
accordance with the Sub-Contract and to the satisfaction of the Contractor and of the
Consortium,

The Sub-Contractor shall maintain at the site @ competent English-speaking
representative who shall be authorized to receive Instructions given under this Sub-
Contract on behalf of the Sub-Contractor.

The Sub-Contractor shall file all the returns of labor and given all notices which, as an
Owner, he is required to file or give in accordance with the Laws of Thaitand and in
addition shall make daily returns to the Contractor of all labor on site.

The Sub-Contractor shall comply with the provision of any ordinance or regulation
relating to the carrying out of construction work in Thalland, including all local
taxation regulations and the employment of workers engaged herein. In the event
that the Sub-Contractor shall be in default of any of his obligation under any such
ordinance or regulation as aforesaid, the Contractor may at his election perform any
services and oF supply any materials necessary to prevent such defauft continuing and
shall be entitled to deduct the cost of so daing from any payment otherwise due to
the Sub-Contractor hereunder. The Sub-Cantractor shail also indemnify the Contractor
against any expenses, charges, fees, penalties or other losses of whatsoever sustained
by the Sub-Contracters non-compliance with any ordinance or regulation as
aforesald.

The Sub-Contractar shall not be entitled to payment for fluctuations in the cost of
labor and materials emplayed in execution of the Sub-Contract Work.

-

A © B|Page
Tl

"o

f

(e

it shall be a condifion of this Sub-Contract that no works are to be carried out by the
Sub-Contractor without written instructions in that regard from the Contractor. When
day work is authorized by the Contractor, daily records of fabor, plant and materiais
involved in such works shall be submitted to the Contractor in duplicate for signature
on the day in which such works are carried out. Payment to the Sub-Contractos for day
work shall be calculated by reference to and paid in accordance with the Third
Schedule {3) forming part of this Sub-Contract.

The Bill of Quantities is estimated based on the fumished engineering drawings issued
by the Main Contractor. The Sub-Contractor may use the Bill of Quantities as a
reference for the guotation of the Wark and the Contractor shall reserve the right to
determine the whole or part of the Work to be carrizd out by the Sub-Contractor.

?ii’aqe
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GENERAL CONDITIONS OF SUB-CONTRACT
NNEG Expansion Project, Pathum Thani Province, Thailand

Thai Jurong Engineering Limited

Sub-Contract Civil Foundation & Canstruction Work

Clause Subject
i Definitions
2, General
3a Main Contract
a, Provisional Contract Price

) .
5. Sub-Contractor’'s Representative
a. Sub-Contracl Documents
7. Commencement and Completion of Works
8. Liquidated Damages for Delay
9. Extension of Time
10. Inspection
11. Variation
1z, Progress Reports

‘} 13. Payments

14. Release and Waiver
15. Workmen and Workmen's Compensation
16. Clean Up
17. Protection of Equipment
18. Safety and Other Regulations
19. Suspension of Work
20. Sub-Contractor’s Default

21 Termination of the Main Contract C

Page |1




22. Termination for Convenience

23. Work Permit and Other Government Taxes
24. Audit Documents

25. Law Applicable

26. Performance Bond

27. Indemnities

28. Warranty Period

29, Patent Rights

30. Assignment

31. Set-off / Deductions

32. Force Majeure

33. Execution of the Sub-Contract Works

34, Defects, Shrinkage, etc.

35, Statutory Declaration

36. Arbitration

37. Compliance with IS0 Procedure

38, Contractor's Facillties

39. Notices

First Schedule Scope of Works

Second Schedule Period of Completion, Liquidated Damages
Third Schedule summary of the Provisional Cantract Price
Fourth Schedule form of Performance Bond
Fifth Schedule Form of Advance Bond
Sixth Schedule Form of Warranty Bond
Seventh Schedule Contractor's Facilities

(1 Page)
(1 Page}
(1 Page)
{2 Pages)
{1 Pages)
(2 Pages)
(1 Page)
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Definitions:

In this Sub-Contract the following words and expressions shall have the meanings hereby
assigned to them except where the context otherwise requires:

“Clisnt” means the-Employer / Client who has employed the Contractor 1o perform the work
under the Maln Cantract and Includes its tegal representatives, successors and permiitted
assigns;

“Contractor” means Thai Jurong Engineering Limited and inciudes its legal representatives,
succassors and assigns;

“Commencement Date” means the date stipulated in the Sub-Contract as the date for
commencement of the work;

“Engineer” means the Engineer to be appointed from time fo time by the Client or the
Contractor to act as the Engineer for the purpose of the Main Contract or this Sub-Contract
and includes the Engineer's Representative(s) to be appointad by the Engineer;

| etter of Award” means the formal acceptance by the Contractor of the tender or quotations
of the Sub-Conteactor and as evidenced by the award of the Sub-Contract to the Sub-
Contractor on the terms and conditions referred to in the Sub-Contract;

"Lien” means any lien, security, interest or other charge or encumbrances of any kind
whatsoever, including Yen or refalned security title of a conditional Sub-Subcontractor and
any mechanics, Jabor and material men’s lien;

“Main Contract” means the Contract between Client and the Contractor;

“Provisional Contract Price” means the amount set forth in the Letter of Award subject to such
additions thereto or deductions there from as may be made under the provisions of the Sub-
Contract;

“Retainage” means with respact to any payment, an amount equal to 5% retained by the
Contractor at any date of all payments made through and including such date;

“Section of the Wark” means a part of the work separately identified in Second Schedule;

“Site” means the land which are owned or jeased by the Client, on which the project will be
located and any other places provided ar made available by the Contractor under this Sub-
Contract to Worlc s to be performed by the Sub-Contractor;

“Special Conditlons” means any cenditlons add to or amend in the General Conditions of Sub-
Contract specified and identified as the Special Conditions in the Sub-Contract;

“Sub-Cantractor” means the Sub-Contractor named In the letter of award and includes its
representatives, successors and permitted assigns;

“Sub-Contract” means what is agreed by the Contractor and the Sub-Contractor as evidenced
by the Conditions herewith or General Conditions of Sub-Contract and all other documents
incorporated as a part thereof referred to therein or attached thereon;

N
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“Time for Completion” means the time for compietion of the Sub-Contract Works or any
section thereof as set forth in the Second Schedule or extended under the Sub-Contract;

“ariation Order” means any written order, identified as such, issued to the Sub-Contractor by
the Contractor under instructing the Sub-Contractor to vary the work;

“Work” means everything that is required to be performed by the Sub-Contractor in
accordance with the Sub-Contract;

General

21 The Scope of work te be performed by the Sub-Contractor is as specified In First
Schedule hereto annexed.

2.2 The Sub-Contractor shall execute, complete and maintaln the Work in accordance
with Sub-Contract and to the reasonable satisfaction of the Contractor, Client and
their Engineer.

23 The Sub-Contractor shall provide all labor, materials, constructional plant, temporary
works and everything whether of a permanent or temporary nature for the execution,

completion and maintenance of the work.

Main Contract

The Work will be incorperated in the NNEG Expansion Project, Pathum Thani Province, Thailand.

21 And the Contractor will be employed as an independent contractor to the Cllent, to
perform his obligations as stipulated in the Main Contract.

32 The Sub-Contractor shall be deemed to have full knowledge of the provisions of the
Main Contract (other than the detalis of the Contractor’s prices as stated in the bilt of
quantities or schedules of rates and prices as the case may be), and the Contractor
may, if so requested by the Sub-Contracter provide the Sub-Contractor with a true
copy of the Main Contract {less such details}, at the Sub-Contractor's expense.

33 Save where the provisions of the Sub-Contractor otherwise requires, the Sub-
Contractor shall so execute, complete and maintain the Werk such that no act of
omission of his shall constitute, cause or contribute to any breach by the Contractor of
any of his obligatipns under the Main Contract and the Sub-Contractor shall assume
and perform hereunder the obligations and fiabilities of the Contractor under the
Main Contract In relation to the Wark. Nothing herein shall be construed as creating
any priarity of contract between the Sub-Contractor and the Client except for the
warranties to be provided under Clause 27 herein,

34 The Sub-Contractor shall Indemnity the Contractor, other contractors under the Main
Contract and the Client (Including its agents, lenders / financiers, servants and
workimen) against every liability which the Contractor, other contractors under the
Main Contract and / or the Client may incur to any other person whatsoever and
against all claims, demands, proceedings, damages, costs and expenses made or
brought against or are incurred by the Contractor, other Contractors under the Main
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Contract and / or the Client by reason of any negligence or breach by the Sub-
Contractor of the Sub-Contract,

Provisional Contract Price

The Contracior shall pay to the Sub-Contractor the Provisional Contract price for the
performance of the Work by the Sub-Contractor as stipulated in the Letter of Award.

The Provisional Contract Price shall be firm and shall not be adjusted as a result of any
escalation in labar or material cost during the performance of the Work unless otherwise
provided in the Sub-Contract.

The Provisional Contract Price payment is base on the scheduled unit rate, for actual
quantities work done, check and approved by TJEL Engineer-in-Charge.

Sub-Contractor Representatives

The Sub-Contractor shall at all reasonable times during the progress of the Work keep an
efficient and competent site manager at the site who shall take orders from the Contractor’s
Engineer / Supervisor-in-Charge.

Sub-Contractor Docurnents

6.1. The following documents shall be read with and forms part of the Sub-Contract, unless
atherwise provided in the Sub-Contract the priority of the Contract shall be as follows;

i) Sub-Contract Agreement

i) The Letter of Award

i) Special Terms and Conditions of Sub-Contract

v) General Conditions of the Sub-Contract {together with all appendices attached
hereto)

v) Any other documents expressly incorporated and forming part of the Sub-Contract.

6.2 Subject to Sub-Clause 6.1 the Sub-Contract documents shall be taken as mutually
explanatory. Any ambiguities or discrepancies shall be resoived by the Contractar, who
shall then instruct the Sub-Contractor accordingly.

C t and C lon of Work

The Sub-Contractor shall commence the Work upon receipt an order in writing from the
Contractor to that effect and proceed with the same with due expedition. The Sub-Contractor
shall complete the Work and, if applicable, any section thereof within the pericd specified in
the Second Schedule to this Sub-Contract, or such extended time as may be allowed under
this Sub-Contract.

Liguidated Damages for Delay
if the Sub-Contractor fails to complete the Work or any sectien thereof within the period(s)

specified or any extended perlod as hereinafter provided, the Sub-Contractor shall pay to the
Contractor a sum calcufated at the rate in the Second Schedule as liquidated damages for the
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10.

11.

peried(s) during which the Work remaln incomplete and the Contractos may deduct such sum
from any money due to the Sub=Contractor under this Sub-Contract accrued as liguidated
damages due to delay and / or recover the same from the Retention money.

BExtension of Time

If the completlon of the Wark or any section theveof is delayed and such delay shall be caused
by ar be due to.any of the matters specified in Clause 11 of this Sub-Contract or any omission
of the Contractor and / or his Sub-Contractor or shall be caused by any ather ground for
axtension of time expressly mentioned in the Sub-Contract, and provided always that n any of
the cases in which the Contractor could abtaln an extension of time for completion under the
Maln Contract, and when the Contracter has obtained such extenslon, then provided that the
Sub-Contractar shall without detay have given to the Contractor notice of his claim for an
extension of time with supporting detalls and provided further that the Sub-Contractor has
taken all tepsonable steps to avoid or reduce the detay, the Contractor shall on raceipt of such
notice, grant the Sub-Contractor an extension of tme tor completlon as may be fair and
reasonable.

Inspection

10.1  The Client's and Contractor's Engineer / Supervisor-in-Charge may at any time enter
into the workplace of the Sub-Contractor and carry out tests and inspections of the
workmanship of the Wark. The Sub-Comtractor shall pravide all reasonable facilities
required by the Ciient and the Contractor’s Engineer to carry cut such tests.

10.2  Any Work shall removed, repaired or rectified at the Sub-Contractar's expense, then
such Work on inspection is faund o be of poor quality and [ or is aot corforming with
the technical specifications in the Sub-Contract.

Variation

11.1  The Contractor may without deviating or invalidating the Sub-Contract, order of the
Sub-Contractor to add, omit or change the Work where necessary. The value of such
extra works shall be computed based on the unit rates recorded in the Sub-
Contractor’s quotation for Work of a similar character or executed under simliar
conditions, but if there are na such rates or if they are not applicabie, then the value
shall be such as is fair 2and reasonable in all the circumstances.

112 The Contractor may at his discretion; order that any valid work shall be executed on a
day work basic. The Sub-Contrctor shail then be paid for such valld work ungar the
terms set out in the day work schedule in the Sub-Contract and the rate inserted by
him in the tender or when no such rates have been Inserted, the actual time and cast
to the Sub-Contractor of his material, transport and labor for the work concerned,
plus 10% which shall include the use of all ordinary plant, tocls and supervision,
overhead and profit.

11,3  Provided that as a condition precedent to payment in either case, vouchers specifying

the time spent upon the Work and any plant equipment or materials employed shall
be delivered for verification to the Contractor not later than the end of the week

following than, in which the Work has been executed.
Rage 6
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12,

13.

114  No claim for payment of ery Variation / Additienal Works shali be entertalned unless
and untll a written Variation Order is lssued by the Contrattor prior o
commencement of any such works.

Progress Report

12.1  Upan award of comtract the Sub-Contractor shall submit to the Contractor for
approval a schedule showing In detail the various process of the Work.

122 The schedule as approved by the Contractor shall be compared with actual weekly
progress and the status reported to the Contractor asa weekly progress report.

12.3  The weekly progress report shall be submitted to the Contractor and shall include the
following:-

i) the state of progress,

i) a statement of any delay and reasons why such z delay has occwred,
i) an assessment of any delay and on the approved schedule, and

iv)  a statement of efforts to minimize the delays

124 Nefther the appraval by the Contractor of the schedule nor the issuance by the Sub-
Contractor of the sakd weakly progress report shall release the Sub-Contractor from
any obfigation under the Sub-Contract, The Contraetor shail be entitled to instruct the
Sub-Contractor to accalerate the Work if he shall reasonably foresee that the progress
of the work will be delayed. All cost and expenses for such acceleration shall be borne
by the Sub-Contractor.

125 The Sub-Contractor shall provide all financing documentation reasonably required by
the Ciient’s lenders / financiers.

Payments

131 Work progress shall be duly certified by the Comtractor's Engineer in Charge. Ihvoices
shall be submitted by the Sub-Contractor before the 10" day of the following mionth
to Contractar's Engineer-in-Charge for approval.

The Contractor shall approve the Sub-Contractor’s invoice and progress payment form
subject to the following;

) The Sub-Contractor is making progress in Its performance of the Sub-Contract
obligations according to the Sub-Contract schedule.

i)  Work included within the inveice have been completed with the necessary
documents attached to the established such completion.

iii) A reconcifiation of all amounts of Provisional Cantract price paid, and
iv] Work complated through the dates covered by the invoice Is free from any and all
Liens that may arise out of or in conngction with the performance by the Sub-

Contractor or his assign or his Sub-Subcontractor.
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132 Upon the Cantractor's approval of the Sub-Contractor’s invoice and progress payment
form, the monthly progress payment less 5% retention less other offset and
withholdings permitted under this Sub-Contract or by Law shalt be make and paid
within sixty (60) days.

13.3  Final Payment shail occur after:-
iy Final completion of the Work under the Sub-Contract.

i) Payment of full amount of liquidated damages, if any, payable by the Sub-
Contractor to the Contractor.

iii) Defacts, error or omissions to the Wok have been corrected to the satisfaction of
the Contractor and Client, arnd

iv) The Worl has maintained the characteristics stated in the Sub-Contract.

134  Prior to making Final Payment, the $ub-Contractor shall submit to the Client and the
Contractor in the form and substance satisfactory to the Contractor the folfowing:-

i} A final accounting of afl amounts previously paid to the Sub-Contractor, together
with an invoice for the final payment including all Retainage held by the
Contractor; and

i)  Ali indemnities / warranties called for or as stated in this Sub-Contracter and a
final release, assignment and waiver of all Liens and charges from the Sub-
Contractor that would otherwise have the right to place a Lien or a charge on the
Work or any other interest therein.

The Contractor shall then issue a final certificate of payment certifying the amount payable to
the Sub-Contractor under the Sub-Contract in respect of the Sub-Contractor’s Work, having
regard o any addition to or deduction frem the Price provided for in this Sub-Contratt and the
total Bmount paid on interim cartificates of paymant previously issued. The Centrattor shall
certify the final balance payable whether by the Contractor to the Sub-Contractor or by the
Sub-Contractor to the Cantractor, as the case maybe.

The Contractor shall then pay to the Sub-Contractor the sum (if any} certified as due to the
Sub-Contractor in the final certificate of payment within sixty (50) days of the issue of the final
certificate of payment.

135 Notwithstanding the above, should the Sub-Contractor request for the Retainage to
be release upon Final Payment, the Contractor may accept an unconditional Banker’s
Guarantee [Warranty Bond) in form and substance satisfactory to the Contractor
covering the said sum for the entire warranty period.

13.6  The Contractor reserves the right to suspend or to withhold payment of any monies
due to the Sub-Contractor in the event of non-compliance by the Sub-Contractor with
requirements of this Sub-Contract.
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14.

15,

The Contractor may, in any certificate of payment, make any correction or modification to any
previous centificate of payment.

Relpase antd Walver

Prior to Final Payment being made to the Sub-Contractor shall release and waive all rights of
recovery against the Contractor and the Client, the Client’s lenders / financiers their
shareholders, parent companies, affillates, partners, joint ventures, managers, officers or
directors, underwriters and other contractars or sub-contractors for any reason whatsoever,
provided always that the Sub-Contractos shall release and waive all rights of recovery against
the Client, the Client’s lenders / financlers and each of their respective parent compantes,
affifiates, subsidiaries, employers and underwriters (including the directors, officers and
shareholders of each such company) and against the Contractor and all other contractors,
suppliers or Sub-Contractors which the releasing Sub-Contractor may otherwise have or
acquiré, In or from or in any way eonnected with any luss covered by policies of insurance in
the Main Contract or this Sub-Contract or betause of deductible or inadequacy of llmits of any
policies of insurance in the Main Contract of this Sub-Contract.

Workmen and Workmen's Compensation

15.1  The Sub-Contractor shall furnish 2lt labor necessary to carry out the Work in a proper
and diligent manner and the Sub-Contractor acknowledges that there may be other
workers working at the site and therefore may be given joint possession in some
sections of the Site with other workers and shall in no way interfere with, impede or
otherwise prevent these other workers, from carry out their duties. The Sub-
Contractor must program and plan his work to be contained within his working space
to avoid any interference to and by the other workers, and if necessary, shall liaise and
co-ordinate his work with them. No claim on account of this Clause shall be entertain
by the Contractor and / or the Client and the Sub-Contractor Price is to inciude such
cohtingencies.

152 if the Contractor instructs the sub-Contractor to ramove a person or person engaged
or supplied by the Sub-Contractor, the sub-Contractor shall do so immediately and
replace the person or persons at the Sub-Contractor’s expense.

153  The Sub-Contractor shall be responsible for restriction his workmen to the Site only
and shall take all necessary precautions to prevent and shall insure and indemnify the
Contractar and the Clent against all personal injuries or deaths of any workmen
arising out of or in the course of the Work.

15.4 The Sub-Contractor shall deposit with the Contractor @ Workmen's Compensation
Policy taken out in the joint names of the Client, the Contractor and the Sub-
Contractor with premium receipt before the signing of this Contract.

15.5 The Sub-Contractor shall ensure that ail its foreign workers engaged at site holds a
valid work permits,

15.6 The Sub-Contractor shall be liable for any offense under any applicable Immigration
Act if any illegal immigrant is found to be so employed.
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16.

17.

18.

20.

15.7 in the event of such non-compliance, the Sub-Contractor shalt indemnify the
Contractor for any joss or expenses incurred by the Contractor. In addition the
Contractor reserves the tight to impose other measures such as de-registration or
debarment of the Sub-Contractor.

Clean Up

The Sub-Contractor shall clean up and remove from the Site, as directed by the Contractor all
subbish and debris, eguipment, plan, etr, as soon as the Work is completed. In the event the
Sub-Contractor refuses to do so, the Contractor may by 24 Hours written notice to the Sub-
Contractor proceed to do the cleaning up and remaval and charge the cost to the Sul-
Contractor.

Protection of Equipment

All equipment and materials necessary for the Work shall be protected by the Sub-Contractor
from the weather, ingress of dirt, grit or other foreign substances.

Safety and Other Regulations

The Sub-Contractor shall comiply with alt safety and other rules and regulations of the Client
and the Contractor governing the performance of the Wark at the Site.

The Sub-Contractor shail comply with all laws, rules, regulations, orders, consents and decraes
of any National, Municipal, Local er Other Geverament Authority, Agency or Body and all
other requirements having the force of law appilcable at any time which affect b any manner
the Sub-Contract or the Sub-Contractor’s performance there under.

The Sub-Contractor shall bear ali costs and expenses resulting from such non-compliance,
including cost for the remedial work,

Suspension of Works

191 The Contractor has the right at any time for any reason to suspend the performance of
the Sub-Contract in whole or In part by glving the Sub-Contractar notice in writing of
such effect stating the nature, effective date and anticlpated duration of such
suspension.

19.2  On the effective date of suspension, the Sub-Contractor shall stop performing all or in
part, such Work which the Contractor has directed him 10 susgend with immedlate
affect, The Sub-Contractor shall continue to perform his obligation on those part or
parts of the Work not affected by notice of suspension.

193  The Sub-Contractor during suspension, store, preserve, protect and otherwise secure
the Work or the relevant part thereof and shall mitigate to the fullest extent possible

any consequences as a result of any suspension of the Work.

194  The Sub-Contractor shall commence the suspended Work immediately upon written

instruction of the Contractor.

Sub-Contractor’s Default

21.

22.

Jf the Sub-Contractar shall default in any one or more of the following respect, that is to say:-

201 i he without reasonable cause whelly suspends in carrying out of the Work before
compietion thereof, or

20,2 ifhe fails to proceed regularly and diligently with the Works, or

203 If he refuses or persistently neglects to comply with written instructions from the
Contractor to remove or repair or make good any defective works or improper
materials.

204 if he fails to comply with any conditlons herein contalned and if such default shal
continue for seven (7} days after notice has been Bsued to the Sub-Contractor by
registered post of by fax and confirmed by mail specifying the default, or

205  if he becomes insolvent or makes general assignment for the benefit of his creditors
or in any way bemes subject (o a petition in bankruptey or to winding-up petition or
10 a creditars winding-up whether volustary or otherwise or to appointment of a
trustee or receiver or judicial manager.

Then the Contractor may without prejudice 10 any other rights and remedies thereupon by
notice sent by registered post, teminate this Sub-Contract. The Contractor may appoint a
third party ta complete the Work and any increased in tosts or expenses shall be borne by the
Sub-Contractor.

Termination of the Main Contract

711 In case of termination of the Main Contract, the Sub-Contract between the Contractor
and Sub-Contractor shall be terminated automaticaly.

212 In such case, the Sub-Contractor shall comply with the disposition of the Client and
shall not be entitled to demand or claim any payment ander the Sub-Contract.

Termination for Convenlence

Without prejudica to the provistons of Clause 19 and 20, the Conteactor raserves the right by
giving written notice to the Sub-Contractor to terminate the whole or any part of this Sub-
Contract at the Contractor's convenience. In the event of such termination, the Contractor
shall pay the Sub-Contractor a reasonable terminiation cost.

Termination of the Wark shall constitute the basis for a claim for damages or loss of
anticipated profits and the Sub-Contractor hereby releases the Contractor and the Client from
any such claim.

The Sub-Contractor shall, after consultation with the Contractor, take alf reasonable steps to
minimize the cost related to cancellation. The Sub-Contractor shall provide the Contractor
with an accounting of costs claimed, including some adequate supporting documents, and the
Contractor may at its expense, audit the claimed costs and supporting infornzation.
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23,

24

25.

26.

27.

If termination occurs at the convenience of the Client, then the amounts to be paid to the
sub-Contractor shall be conditioned on payment by the Client to the Contractor of the amount
payable to the Sub-Contractor on account of the Work.

Work Permit and Othar Government Taxes

The Sub-Contractor shall apply for and obtain work permits for his workers and shall be
responsible for provident fund contributions if any, ali taxes, levies and charges imposed by
the Thailand Government Authorities during and after completion of the work.

Audit Documents

241 The Sub-Contractor shall keep in accordance with generally accepted accounting
practices, books, records and accounts pertaining to the performance of the Work
including Sub-Contractor’s personnel records, correspondences, instructlons, plans,
drawings, recelpts, vouchers, memorandum, data and such aother documentatlon and
related systems and contrals necessary for an accurate audit and verification of cost of
the Work.

The Sub-Contractor shall preserve the said documents during the performance of the
Work for a period of ane (1) year after completion of termination of the Work.

242  The Sub-Contractor shall permit at all reasonable times during the performance of the
Work, for a period of one (1) year after completion or termination of the work, the
authorize representatives of the Contractor to interview the Sub-Coatractor's
personnel, review the Sub-Contractor's accounting and cost control system and
inspect books, records, accounts and te audit and verify the completeness and
accuracy of items contained in the invoices submitted by the Sub-Contractors.

243 If an audit indicates an error in Sub-Contractor’s Invoices, the Sub-Contracter shall
make appropriate invoice adjustments or refund overpayment within thirty (30) days.

Law Applicable

This Sub-Contract shall be interpreted and construed in accordance with the Laws of Thailand.
Performance Bond

The Sub-Contracter shall within seven (7) days after execution of the Sub-Contract provide an
irrevocable and uncenditional on demand on Performance Bond issued by a bank to be
approved by the Contractor for an amount equivalent to ten Percent (10%) of the Provisional
Contract Price as guarantee for the full and faithful performance of the work. The
Performance Bond shall be arranged In the form as per the Fifth Schedule attached hereto and

shall remain in full force until the expiry of warranty period under the Main Contract.

Indemnity
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28,

29,

30,

To the fullest extent aliowed by law, the Sub-Contractor shall at all times indemmify the
Contractor, other Contractors under the Main Contractor and the Client. The Client’s jenders
and financiers against all fiabilities to other persons (including its servants and agents) for
bodily injury, damage to property or there loss which may arise out of or in consequence of
the execution, completion or maintenance of the Work and against 2il costs, charges and
expenses that may be occasioned to the Contractor, other contractors under the Main
Contractor and / or the Client and the Client’s lenders / financiers by the claim of such
persons.

Provided that the Sub-Contractar shall not be bound to indemnlify the Contractor under the
Main Contract or the Client against any liabilities or claims if the injury, damage or loss in
questions was caused solely by the wrongful act or omissions of the Contractor, his servants
or agents.

Warranty Period

The Sub-Contractor warrants to the Contractor and the Client that Work performed shall be
free from defects in material and workmanship and conforms to the specifications of the Sub-
Contract and are fit and suitable for the purpose designated and required in the Sub-Contract.

Should any defects in the materials or workmanship be found before o during the twelve (12)
months periad starting from the Substantial Completion Date under the Main Contract, the
Sub-Contractor shall make good any defects found which is attributable to the Sub-Contractor.
The Sub-Contractor shall repair or replace the defective materlals or workmanship without
charges within fourteen (34) days upon receiving directions to do so from the Contractor.
Should the Sub-Contractor fait to carry out such repair or repiacement within fourteen (14)
days, the Contractor will be entitled to perform such repair of replacement at the Sub-
Contractor’s risk and cost and the Contractor is entltied to deduct the said sum from the
retainage or draw upon any Banker's guarantees provided by the Sub-Contractor under this
Sub-Contract. Upon completion of the repalr or replacement of any defective material or
workmanship to the satisfaction of the Contractor, the warranty peried of another twelve (12)
months shall apply from such date of completion.

“Substantial Completion Date” means the date set forth in the notice delivered by the Client
to the Contractor as the date in which Substantial Completion occurs under the Main
Contract.

Patent Right

The Sub-Contractor shall indemnify and keep the Contractor, other Contractor under the Main
Contract and the Client, the Client's lenders/financiers fully indemnified for and against alt
clalms, suits and proceedings made or brought against the Contractor or Client for
infringement or alleged infringement of any patent ot other rights of industrial property in
respect of ar in connectlon with the performance of the Work.

Assignment
The Sub-Contractor shall nat assign or sub-let the Sub-Contract or any part thereof or any
benefit or interest without the prior written consent of the Contractor. No contract,

agreement or other arrangement the Sub-Contractor has with another party regarding the
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31.

32,

33.

Work shall relieve the Sub-Contractor of any of its obligations and liabilities under this Sub-
Contract.

At the reguest of the Contractar, the Sub-Contractor shall permit and / or assign all warranties
and guarantees at the Sub-Contractor’s cost to the Client or the Contractor’s designee.

Set-Off / Deductions

The Contractor may deduct from any payment due to the Sub-Contractor and / or other cfaims
and counterclaim which the Contractor may have against the Sub-Contractor whether arising
under this Agreement or otherwise. These rights are in addition to and not in substitution of
the common law rights of counterclaims and set-off.

Force Majeure

32.1 Force Majeure means any event beyond the reasonable control of either party
affected, including, without limitation, war, hostilities, Invasians, strikes or riot
{otherwise than among the Sub-Contractor’s own employees), earthquake, flood or
other operation of the force of nature {Act of God), embargoes, expropriation,
government laws, orders or regulations, Interference or other prohibitive action by
the Government or any other agency thereof which either party could not foresee or
reasonably provide against.

322 Either party affected by Force Majeure shall within seven (7) days of the
commencement of such event notify the other party and use reasonable endeavors to
avoid or minimize the effect on the Contract and the fulfillment of the terms thereof
and then the Contractor and the Sub-Contractor shall consult with each other the
further steps to be faken by both parties. The affected party shall resume the
execution of the Sub-Contract as soon as practicable following the reduction or
cessation of event of force majeure.

Execution of the Sub-Contract Work

33.1  The Sub-Contractor shali execute the Work subject to and in accordance with this Sub-
Contract in all aspects to the reasonable satisfaction of the Contractor and in
conformity with all the reasonable directions and requirements of the Contractor
inctuding all reasonable rules of the Cantractor (so far as they may apply} for the time
being regutating the due carrying out of the Man Contract Works.

33.2  If the rate of the progress of the work or any other section thereof is at any time in
the sole opinion of the Contractor such that the Sub-Contractor may not be able to
ensure completion by the date or dates specified in the Second Schedule or those
dates extended by the Contractor, the Cortractor may so inform in writing and the
Sub-Contractor shall within five (S) days take each steps and provide such additionat
resources as are necessary to expedite the cempletion of the Work or any section
thereof. The Sub-Contractor shall inform the Contractor in writing of such proposed
steps and additianal resources to expedite the progress of the Work by the stipulated
date or the extended date thereaf.
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34.

35,

333 K in the sole opinion of the Contractor, the steps being taken or proposed and the
additional resources being provided or proposed by the Sub-Contractor under Sub-
Clause (2) of this Clause are or may not be adequate to ensure completion by the date
specified in the Second Scheduie, or those date extended by the Contractor, the
Contractor shall be empowered to instruct the Sub-Contractor to take such further
steps and provide such additional resources as the Contractar considers necessary.

334 The Sub-Contractor shall not te entitled to any additional payment as a result of
compliance with Sub-Clause (2) of (3).

335  In the event of fallure within seven (7) days by the Sub-Contractor to comply fully with
the instructions given pursuant to Sub-Clause (3) of this Clause, the Contractor may
take such steps and / or provide such additional resources and the costs shall be barne
by the Sub-Contractor. The Contractor may deduct the casts from any sums payable to
the Sub-Contractor under the terms of this Sub-Contract.

Notwithstanding any steps or provisions of additional resources by the Contractor under the
provisions of this Clause, the Sub-Contractor shall remain fully responsible for all its
obligations under the terms of the Sub-Contract including such steps or additional resources
provided by the Contractors.

Defects, Shrinkage, Etc.

34.1  All defects, shrinkage or other faults in the Work which the Contractor (whether at his
owh cost or not) shall be liable to make good under the Main Contract, shall be made
good by the Sub-Contractor within a reascnable time after the receipt by him of the
Contractor’s instructions to do so.

34.2  |If the Contractor {whether by himself or by any other Sub-Contractor} Is required by
the Client to make good any defects, shrinkage or other faults in the Work due to the
materials or workmanship of the Sub-Contractor, then the Sub-Contractor shall pay to
the Contractor the cost of execution of such work.

Statutory Declaration

When the Work have been finally completed under the Sub-Contract, no payment shall be
made on the final account submitted by the Sub-Contractor and certified by the Contractar,
untll the Sub-Contractor has satisfied the Contractor by means of a Statutory Declaration
made by or on behalf of the Suh-Contractor to the effect that;

35,1  The workman who have been employed by the Sub-Cantractor an the Work including
workmen employad by the Sub-Contractor engaged directly by the Sub-Contractor
have received all wages due ta them in connection with such employment and all dues
under the Employment Act or other similar laws of the Kingdom of Thaitand and other
Government rules and regulations for the time being enforce have been paid, and

35.2  Ali suppliers / vendors contacted by the Sub-Contractor for the suppiies of any
materials, equipment and / or services in connection with the Work have been duly
paid by the Sub-Contractor.
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36.

37.

38,

39

353 A final release, assignment and waiver of all liens from the Sub-Contractor and / or his
Sub-Contractor(s) and / or venders that would otherwise have the right to place a lien
of the work or any Interest therein, in form and substance reasonably satisfactory to
the Contractor.

Arbitration

In the event of any dispute or difference arlsing out of or in cannection with this Sub-Contract,
both parties shall in the first instance settle the dispute amicably amang thermsehves. If a
conclusien oF settlement cannot be sneached, siich dispute shall be referred to arbitration fn
accordance with the Arbitration Rules of Thailand Arbltration Centre. The awatd of the
Arbitrator shall be final and binding on the parties. All arbitration proceedings shall be
conducted in Thalland. The languages for arbitration shall be English only.

Compliance with ISO Pracedure

The Sub-Contract shall comply with Contractor’s Quality Management System to the extent as
instructed by the Contractor’s Engineer-in-Charge. The Sub-Coniractor shall maintain such
documentation as prescribed by the Contractor’s Engineer-in-Charge.

Contractor's Facllities

The Contractor shall provide at the Site the Contractor’s equipment and other facilities
specified {if any) in the Fifth Schedule and shall perrmit the Sub-Contractor to use, in common
with other Sub-Contractors as the Contractor mey allow, upan such terms and conditions, if
any. as specified In the Schedule. If the Sub-Contracior uses any of the Contractor’s
equipment and other facilities, It shall be 2t the Sub-Contractor risk 3nd the Sub-Contractor
has ro recourse whatsoevar to the Contractor shotld the equipment ar facllities provided Is
not suitable or fit for its purpose of causes injury to any person.

Natices

Any notice under this Sub-Contract by one party to the other shalf be in writing and shall be
sufficient if sent by registered / ordinary post or by facsimile to its address as follows;

% Page | 16
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If to the Contractor:

if to the Sub-Contractor:

THAI JURONG ENGINEERING LIMITED
OCEAN TOWER II, 22™ FLOOR

75/43 SUKHUMWVIT 501 18

NORTH KLONGTOEY, WATTANA,
BANGKOKX 10110, THAILAND

TEL. NO. (662) 260 5181~ 4

FAX NO. {662) 661 6971

INITIAL ENGINEERING CO. LTD.
22 SOTRAM INTRA &7,
KHANNA YAO SUB-DISTRICT,
KHANNA YAO BISTRICT,
BANGKOK 10230, THAILAND
TEL. NO. {662) 943 2334~ 5
FAX NO. (662) 943 2385

Such natices shall become effective as of the date of receipt by the other party unless otherwise

expressly mentioned herein.
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FIRST SCHEDULE
1, Scope of Works:
To supply materials, Jabors, transport and equipment ta construct the following Sub-Contract Civii
Foundation & Conetruction Work for Thai Jurong Engineering Limited at NNEG Expansion Prajact,

Pathum Than| Province, Thailarnd.

All Sub-Contract Givil Foundation & Construction Work must comply with NNEG Expansion Project
JTIEL specifications and the scope of works s listed below;

{a) Supply materials, labors, machinery equipment and temporary materlals such as scaffoiding,
etc. to construct civil foundation and building works.

(b) All works to be executed must be checked and approved by TIEL Engineer-In-Charge.

(c) Permanent materials used for canstruction must submit sampie, specification and mill or
tested certificate for approval whenever required.

{d) Concrete and reinforcing bars material supply by Initial Engineering Co., Ld. need to be
rested by approved third party Laboratory Company.

{e} Provide safety facilities and materials for the works.
(f) Provide safety equipment for workers (PPE tools), such as safety helmets, safety shoes, ear
plugs, welding shield, glass, safety belits, etc.
2. Work Scope to he executed or NOT LIMITED to the below Items:

{1) Sub-Contract Civil Foundation & G ion Work and site external works.

1.1.1 To mabilize, Preparation of temporary facilities and demobilization/cleanup of
resources to and fram site.

1.1.2 Supply materials, [as listed in the provisional BOQ, supervision, labors, labors,
equipment and temporary materlal for the construction and housekeeping work.

1.1.3  Setting out for all civil works including foundation position level, ect. And check by a
qualified surveyor,

1.1.4  Cut off pile level including disposal of materials off site and trimming plle heads as
piling specification/Drawing.

1.1.5 Touch up and make good of civil and building works to the satisfactory TIEL/Owner.

1.1.6  Allworks must comply with the specification and drawing.

1.1.7 Provide full support for shop drawing design, methad statement, material take-off &

calculations whenever required.

v . Page|18
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SECOND SCHEDULE

1, Period of Completion and Liquidated Damages:

=

14

th

=5

(i)
0

{k

(t

Provisional Contract Price
Period of Campletion

Date of Cemmencement
Date of Compietion
Percentage Retention
Liquidated Damages

Limit of Liquidated Damages

Defects Liability Period

Performance Bond

(m) Warranty Bond

(n)

Advance Bond

a. Payment Condition:

1)

2)

9)

4
8)

6)

Advance Payment — 5% of Provisional Condract Amount
(Submission of 5% Advance Payment Bond)

12 Months

February 01, 2018 {Expected)
February 01, 2020

5%

0.2% per day

10% of the Provisional Contract Value

12 months after Substantial Completion Certificate
(February 01, 2020)

5% of the Provisional Contract Value

5% of Final Contract Value

5% of the Provisional Contract Value
Payment Terms

30 days

Parformance Bond — §% of Provisional Contract Amount
(From Notice to Proceed ta issuance of Substantial Compietion Certificate (SCC)

Menthly Progress Paymenl

45 days

(Deduct 5% Advance Payment & 5% Retention)

Retention — 5% of Progress Payment Amount

Warranty Bong - 5% of Contract amount In exchange of Retention Sum
(From issuance of SCC through Defects Liability Pesiod)

Deafects Liablity Perlod - 2 yegrs

after Issunnes of SCC

Liguiiated Damegs 0.20% per day (Limil of Uquidated Camage 10% of Provisional Contract Amount)

Note: Construction Schedule
1. Mobilization / Site Preparation

2, Piling Works Start

3. Substantial Completion Date

Date Start
Upon issue LOA

February 01, 2019

February 01, 2020
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THIRD SCHEDULE

1, Bill of Quantity Unit Rate

Refer to Attached Quotation INE-TIEL-NNEX-Q-03/2018 dated 29" November 2018

See Section E: Contractor’s Quotation

2. Manpower Unit Rate for additional work

Not Applicable, to be discussed when require

3. Equipment Unit Rate for Additional work

Not Applicable, to be discussed when require

C)"SU \/IU Pags | 20
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FOURTH SCHEDULE

Draft Foren of Performance Bond
To : THAI JURONG ENGINEERING LIMITED

OCEAN TOWER li, 22™ FLOOR,

75/43 SUKHUMVIT 501 19,

NORTH KLONGTOEY, WATTANA,

BANGKOK 10110, THAILAND.
Dear Sirs,

Re : Banker's Guarantee

In accordance with provisions of the Sub-Contract No, TIEL / 1646 [ 002 signed on December 24,
2018 by and between Thai Jurong Englneering Umited {here referred 10 2 “Contractor” and initial
Enginvering Co. Ltd. {here after referred to as wsub-Contractor” for Sub-Contract Civi Foundation &
Canatruction Werk for NNES Expanston Project. Pathumthant Province, Thalland, the Sub-Contracior
hereby warrant proper and faithful performance of the Sub-Contract.

‘We, the (Bank) as Instructed by the Sub-Contractor, uncondifipnally and Imevocably guarantes, as
surefy, the payment to the Cantractor on its first written demand on us in writing stating that the
Sub-Contractor has become lfable to pay to you any sum under the Sub-Contract in the amount not
exceeding the maximum aggregate sum of

We agree that any extensiors of time, change In, additional to or other micdification of the terms of
the Sub.-Contract or work to be perfurmed there under, or of the specifications of ather contratt
documents, which may be made between the Contractor and the Sub-Cantractor, shall not in any
way rejease us from any liability under the performance security, and we shall thereby walve notice
of any such extension of time, change, addition or modification.

We further agree to maintain the amount of this performance bond in full value until expiration of
this performance security.

We confirm that our fiabllity shall be a continuing liability and that this Performance Bond shall
remaln In full force and effect for the duration of the Sub-Contract period including the warranty
period specified in the Sub-Contract from (Date) to {Date) inclusive, provided always that:

1] i the event that the Sub-Contract periad is extended between the Contractor and the Sub-
Cantractor that the validity perind of this Performance Bond shall be similarly exterded,

[2) not withstanding the faregoing, claim presented by the Contractar within three {3) months
after thé expiry of this Parformanes Bond shall be valid and binding upan the Bank.

This Performance Bond is non-assignable unless provided for in the Sub-Contract and is governed by

and construed with the Laws of Thailand and the Sub-Contractor and the Bank hereby agree to
submit to the non-exclusive jurisdiction of the courts of Thalland.

& Page| 21
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Date

Signed seated and delivered by

Name

Designation

For and on behalf of

In the presence of

Banic

<

cn

)

FIFTH SCHEDULE

Draft Form of Advance Payment Bond
TJo: THAI JURONG ENGINFERING LIMITED

Ocean Tower I, 22nd Fi.,

75/43 Sukhumvit Soi 19,

Notth Klongtoey, Wattana,

Bangkok 10110
Dear Sirs:
RE : BANK GUARANTEE

BANKER'S BANK GUARANTEE NO:

In accordance with the provislons of the Subcontract Agreement signed on (Date) by and between
Thai Jurang Engineering Limited {hereinafter referrad to as “Contractor” and (Nome of Sub-
contractor} (hereinafter referred to as “Sub-Contractor”) for (Brief description of the sub-controct
works) that the Contractor has agreed to initial payment to the Sub-Contract an amaount of 0 (Thai
Boht __ Only) being of _ percent { _ %) of the Cantract Price.

We, the (Bank) as instructed by the Sub-Contractor, unconditionally and irrevocably undertake to
refund to the Contractor, withaut any refererice to the Sub-Cantractar and without exercising any
rights of a surety and notwithstanding any notlce given by the Sub-Cantractor to us not to pay, the
payment to the Contractor on the first writteh demand on us stating that the Sub-Contractor has
become liable to pay to you any sum under the Contract in the amount of 0 (Thai Boht __ Only)

This bank guarantee shall come into effect from the date of issuance until end (Date) or upon the
final delivery of the goods, whichever comes earlier (hereinafter called “the Expiry Date”). Any
demand has to be made in writing and received by us on ot before the Expiry Date. Thereafter it
shall automatically cease to have any effect whatsoever notwithstanding that it has not been
retumned to us for cancellation provided atways that in the event that the Contract period is
extended between the Contractor and Sub-Contractor the valldity period of this Bank Guarantee
shall be similarly extended.

This Bank guarantee is non-assignable and is governed by and construed in accordance with the laws
of the Kingdom of Thalland. The contracting parties and the Bank hereby agree to submit to the non-
exclusive jurisdiction of the Courts of Thalland.

Signed sealed and delivered by

For and an behalf of

steeabiierectam b seevessssssasesseessaniens FERIN

Page | 23

20 '\ZU



SIXTH SCHEDULE

Draft Form of Warranty Bond
To:  THAI JURONG ENGINEERING LIMITED

Ocean Tower II, 22nd Fl.,

75/43 Sukhumvit Soi 19,

North Klongtoey, Wattang,

Bangkok 10110
Date :
Dear Sirs:
Re: BANKER’S GUARANTEE:

Whereas a Purchase Order No. { ) ("Contract”) has been placed on date ( ) by Thai Jurong
Engineering Limited (hereinafter referred to as "Contractor” with (Mame aof Sub-contructor}
{herainafter refarred to as “Supplier”) for (Brief description of the sub-cantroct works) for () Project,
the Supplier must provide you a warrenty bond for an amount of O {Thal Baht_ Only).

We, the {Bank] as instructed by the Sub-Cantractor, unconditionally ard Irevocably warranty band
{“Guarantes”} and undertake to pay you up to the aggregate amount of 0 (Thal Bahe__ Only) within
seven (7) Banking days uporn receipt of your first weitten demand, which shall bear our Guarantee
number with confirmation from your bankar that the signatories therean authorized so a5 to sign for
an on your behalf and state that supplier has falled to perfarm any of Its obligations under the
Contract.

This Guarantee sets forth the full terms of our undertaking and undertaking shall not in any way be
modified, amended or amplified by reference to any document or instrument refersed to herein or
to which this Guaraniee relates and shall not be deemed to Incorporate by reference any such
document or instrument,

This Guarantee becomes effective from (Date) to (Dote} (“Expiry Date”). Claims If any must be
received by us at (Bank)

Attn bank Guarantee Department or at suct addresses as notified by us writing from time to time on
or before the Expiry Date.

This Performance Bond is non-assignable unless provided for in the Sub-Contract and is governed by
and construed I accordance with the taws of Thailand and the Sub-Contractor and the Bank hereby
agree to submit to the non-exclusive jurisdiction of the courts of Thailand.

[ L (RN

Signed sealed and delivered by

Sabheektotetritrbsnarinn

Name

e kb R 2 ¢ e B e

Deslgnation

Far and on behalf of

In presence of:

O"Z) \Aj Page | 25
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SEVEMTH SCHEDULE

Contractor’s Facilities

(A) Contractor’s Equipment™® Terms and Conditions
1) None
2} None
3) None
4) None

(B) Other Facilitias®

1) None
2) None
3) None
4} None
® If part (A) and / or (B) is / are not applicable, please indicate "None”

2 <

O wimrta 't
(L L
i
\J/
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. 1 Suilifadudnitote v
INITIAL ENGINEERING CO., LTD.
22 ERNTUEATST B7 EOAUNTN GNDINIEY) TERTSHNAT 10280 Ta, 02-943-2004-8 usinll 02-04s-2u88

B

INE - TJEL -NNEXQ- 03,2018 29 November 2018

Attn M. Adivwar 5.
Project Munager

Attachmient : Revise Quotation’
As our Clérification Mesting at sits, we have conchusion for Indirect Cost

and Spac. for Louver (use Aluminfym Louver), Shutter Door ( use VS Shistter Product).
We please to sibmit our quotation ¢Exclude VAT) tots] amount

Detsil you can see as attachment.
We are looking forward to hearing from you, if you have say question
please do not hesitate to contact us,
Yours Sincerely,
. . A
TS | 5
e, " 1_.-;.,, y !
"RITRL EAGHE AN QoL
¢Mr. Prapat Limteerakul
Mariaging Ditsttor
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ELECTRICAL HAND TOOLS INSPECTION RECORD
PROJECT NAME : NVEL X OWNER NAME ; NIVE & ﬁé—i\
MAIN CONTRACTOR: |78 SCOPE OF WORK ' N
SUBCONTRACTOR : INE INSPECTION DATE: | £5 /6Q / ?‘f
e)] (2) (3) 4) (3) (6)

sansadnsaluaysia (CODE) AsERsaL difamquntal | nsasiodiu Usn/atanl amwie'll | anwdwedae | wamsanasau

. ”’ P Sate guard Lock of part Grounding Sacket/Switch | Cable condition | Cage condition Result
1| mibpyaons O el x | N x [N [@I x [N [ x [ v @] x [ n [@] x [ v’
2 | MDYy NS He o Ax|n|@ x| v|P] x| n] @ x| n[D x| n|D] x| v
3] Y Ak ol Ol xIn|[@l x| n| V] x|@ ] x[ n]@] xI N[ x[n] v
4 | Aoy O D x I v [ @] x| n| v [ xI@ID] xIn|@ x| n]D] x| n] v
51 Pl 69 QXA N[D XN V] x| @RI x| @D x| N[ x| n| b~
6 |~vmwer Ya' o SLxIn[ x| v x|@lp] x| v D x In] @ x| ]~
A Y Pl x| v | g x[@] v | x @l x| vl xIn]a <] /
8 | Gulger ¢ of PlxIn| v x| V][ x ||| x[ M@ xn]lp]x]n]
9 | Fiyer 77 pq gl I n] v x|l VI xI@l@] xIn]@] x[ n[@ x| v
10| IWugs AawSe ob Ol xIn@ x| v V[ x|@®lal xInl@] x| nla] x| N]
117105 20 3dBn 09 @I x[nIQIx NV x @@ xIn[@] x [ n] @] x[n] v
12| /8bvoydon o/ AlxIn[ Vx|l V] x]|®l@] x| n|[ o] x| ~ x|n| v
13 },n”éﬂ?.o?d%u 29 O X I N Vx| @] V] x|l x| N D] x| N|[D] x[Nn]
14| pdee 188, 09 OIXIN[V]X]|® V] x|@®lD] xINn|& x| N X|N| ~»
15| los'eoinesnis o1 Ol xIn| x|l x [ n[@] x[n][@ x| N x[n]
16| trdosmen o9 Al x [ n] V] x @@ x| n][@] x| N x| N[O x| +
17| MHOhoyomasn O VI x|@l v x| V] x| @] x| N@] xn]@] x| x|
18| Wepadsorel  oQ Vx|l Vx|l V] x]lele]| x| vn]@] x| N[ x][~] v
19| Blowey o O x| N[ V] x Vix|l®|l@| x| v o x| N @] x| n]
20| M) 27 I Y Ix|@| V] x| @ x| n]| V] x|&| @ x| n]| V| x|@®] v
21| Sen /o™ Bt I x ] VI x|@] I x| @@ x| N|DIx|N|D| x| n v
22| AJeml= o VIx|@| Vx| V[ x|®D]| x| n]|@xIn|o] x| 8] —
23 | Wade+ 3oy Uader @ xIn|v]x VIx @] x| n]@D] x [ n[@D] xIn] v
24 NIX|INP Y xINPV x| Ny x N[ Y x| NV x] N
25 N X N VxS x N[ Y x] N Vx| NN x| N
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{ £ =1 uhdnataoihublonnnassu
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T =.‘L e Tuavl faa dudauriy
Wdamafay fuualwmdn dnviag
(Cutter Bench Saw) (Maxnatic Drill) (Extension Cable)
e—— vie3aouung O uul (mark on)
_ snwdiduntunasgiu (Condition is good.)
I - ) anwagaeaniutilie (Condition is bad.)
urudag tadavfilulaivi - | N | anwnassiuatnsaldiali (Not applicable )
(Bench Grinder) (Vibrator) sanlawl (Spotlight)
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o
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ayae ing / Approved by :

wdaasaiiung thd Waaussunaatna (Mr. (Mr, —= K7 )
(Fiber Cutting Machine) {Elecirical Water Pump) (Blower) Site Safety Officed ( Site Salety Officer
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CRANE SAFETY CHECKLIST

NFa x

PProject Name
Equipment No.: 1’2 - &5 r%‘
Capacity !.5 .c

Seral

Inspection : Please check and mark (/)

e EBOGTL

ifgoed and (x) if defective and (N/A) Not available in the boxes below

Company &

‘].ﬁ%:l"’(l VL“{IEI?_"SB\‘] AN L%HT\! Iiw

DEMCe

No

Description

=
5
#

Remarks

1
2

Type { Track mndlhnn 1 wrwwaazm J &azany
Ilydmuhc Sysiem i r‘!.mwnmnn

Boum holst syslam (brake drum, satety lock} / menum

Wlneh hosvt system 3EUUNT LN mﬂ

Stresnng syslem 1 Control System / SEUUWIINGD Js-uumnrm

Kl

Brack end plulnh system / FTUNAI uazaem
[Boom angle Indicator / nmawunﬂuanuamqm

Crane lavel |nﬂk:a|ar nmaenmmlamzm (s.ﬂum)

.|
£y

RS

= NEET -
i RTTh

Ovech wmurml—ﬂ\

S

[P e—— rmduuurmuu‘l.uwm

N

&Ilngs Cr)ndlllon ! :vmwam

Rsmlmng ol of slings on  drum at fasl 2 1 aasmsa'lu:]"m

Llftmg hnoks with sﬂ!aly Jatchs § mnj:nnwmuaﬂ 'mu

Enulne concillon Na ol leak JAMIMAARAEHR L S

Gt ocurn and coon J Wosnicd ansmﬁnmmn-mw

Lad chart sVEIIRbIB Jemamsen

Firw Exlingulsher / Hisainwia B
Wity alarm hom / ﬂgp.lrn didowdiming
[Kor Por 2 valld AL .ﬂ-nuwpm

/0577

< Klii!xﬁ SN

Olhﬂl' Iml 9

Dparaior compstent and given nstructians/ nwuum’lwﬂm‘w mum'lmm'nuu:)'s'nmﬁ

Name / Signature of inspectior :
Inspection Date
Expiration Date 1

Approved by

Sumnet- P
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SAFETY MACHINE SERVICE CO.,LTD.
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a2

Adn wind wadu wadis dde

SMS

SAFETY MACHINE SERVICE CO.,LTD.

Aumesnstauuarnyaseutuiy

1. wuwfudu M seitudulaassndans Osafusudatunvanu
Cisadfude Cuautue 53y
TYPE ROUGH TERRAIN CRANE flka/  TADANO TR-250M-6-00104
SN _EBO478 No. - vuflou  52-6584 wszunsataysiy
2. Huin iatiC TADANO LTD. dsava _ JAPAN
diluse 61994 annnesg sl JIS
s/ qonhs G - vag -
. vy -
3. mneRAngnadalsandy (Safe Working Load ) Mquﬁmmua O senasdmun

M Auyniduguinage '_“Qv._ggmﬁ‘wﬂswz 28 .
M Ayyasiangn _0.95 Fudtl odn

M thpaoranagn 26 dudlsdasen

a2 yoom 306 mes (4vau)
dffienstd mmlssnay Msvadad AsdanihauaznsaTIaday

4. nosuduegudneoi Specification ) i

M dwruddutosan 26 gudseay 26

wail 442712561
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Ui W8 wuady efadis sde

SMS

SAFETY MACHINE SERVICE CO.,LTD.

M frwsantuudu Ol aeiaasdwmuatu
5. msdeylaadlzdnmisnitasasiuiu
D i
6. Tasoniadfudu
61 ammlasaasonindudu
M dusan Muaigeusan (s )
6.2 anwsamiawsn  (Joints)
1 suusan Muisousan (o )
6.3 samwaasilan afmnfodauasyath
M gausan D‘lﬁ;‘%um’an [C-

7. andedudulisuse Ba W e sEavrmursanhaudidun
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8. msdedsthmdndse  ( Counterweight) sfuna
™ goutan bidmmgan (sey )
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(Wq-mg’{rl Wistsihes ) wamadou @A 2696
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SAFETY MACHINE SERVICE CO.,LTD.
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1 @ousae tiGausas (sey )
12,2 snwaaeviasuUazasa
M guusan aigoudas (s )
18.anddY  sanuatnyaa
131  emwshudds
1 guutac Cugaysan (o 3
13.2  flons@avfaagiwiuanaf ssanoaddufuyinew  adwetan 2 sau
M dyusau igusaa (my )
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T ey truas Fedh erT]
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SMS ustiv wiWd wurdu wasBa sda
SAFETY MACHINE SERVICE CO.LTD.

PI 0
Owner : Is.caowoo CRANE CO.,LTD. |Brand/Model ¢ |TADANO TR-260M-5-00104
Crane Type : [Rough Terrain Crane Serinl No. : |FBO476
Regi No.  |82-6684 Pranakhonsri ayutth No. -
Test Location © [8.CHOMPQO CRANE CO.LTD. [Mux.Capacity ' {25 ton

| umi
= m Fi

X % of test {Height at holding Gme(mm,) AML
ight () Boom(m) Radxus(m} chart rate | (% min. | 10 min.| 16 min. it OF |

PMM&%QBQ

JTiem No Load With Load
Hoisting Up-Down O.K A 0K
Luffing boom Up-Dow| 0K v L
Swing boom LefiRigh 0. SMES A
Bxtendboom | OK [ -
Retract boom 0K

UL\ / SenTnasau
=ik ""-’1 o noaudng/ winsdae ) wamadloy an, 2596
Bol\No. ¢ 44272561 /
Date  : 05/02/2562
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=, THAI JURONG ENGINEERING Ltd,
TJEL - ‘l . 5 o ﬁ s 8 as
~y > UFEn in ﬂs" 29 LAWY NG

CRANE SAFETY CHECKLIST

Company : TN/

Project Name

Equipment Ne.. ek Jgor

Capacily E 2

Serall Mo

Inspection : Please checik and matk {J} if good and (x) if defective and (N/A) Nol available in the hoxes below

No, Descriplion Mark Remarks

Typs / Track condilion / RAWSEEW / ARG

v
2 |Hydraulic System 1 szunilaagaiie 7

3 |Boom holst sysiem (broke drum, safety Jock) / T3

4 |Winch hosit syslem ssuunFumnniag

syslem ) Conlrol System / SEUUWNIAAN | T2UURUGN

& |Brack and clutch systar / szULUTA GRZPAND

T 3
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WORKING PLACE NOISE MEASUREMENT

Project : NNEG Expansion Project Report No. : NNEGX-NOISE- Page: tofl

Noise Meter Lutron LM-8102

LOCATION OF MEASUREMENT

NOISE MEASUREMENT PICTURE

SN LOCATION! NOISE MEASURENMENT YALUE (dBA) REMARK
TIME (&) (2 (3 4 (5 Lt_S“z

T | 1039 | 754 Pilling

> | 1046 551

5 | 1048 60.6

+ | 1049 632

s | 10.56 713

s | 10.58 75 Pilling

i

8

9

10
NOTE : Messured by ﬂ

W
Name Mr.Sumet D. Date : 25/1/2019

“CAELTHAI JURONG ENGINEERING LTD. o of sheet
S 172

P5

P.6

Date: 25/01/2019

No of sheet
272




WORKING PLACE NOISE MEASUREMENT

NOISE MEASUREMENT PICTURE

Before working

‘Workiag time

n “x\.

P6

P6

Project : NNEG Expansion Project Report No. : NNEGX-NOISE- Page: | of2
Noise Meter Lutron LM-8102
LOCATION OF MEASUREMENT
- LOCATION NOISE MEASURENMENT VALUE (dBA) REMARK
e | (D) (2 3 4) 6] 6
anpnoy|  7.26 57.3 57.3 57.6 65.5 65.1 66.2 1 /week
1 15.01 54.3
2. 15.05 70.1 Pilling
3 15.12 57.4
4 15.14 62.4
5 15.17 62.5 Pilling
6 15.19 68.4 Pilling
7
]
9
NOTE : EIA Requirements Measured by :
: seeuldsvannAanssunisasse TaiAu
85 wrBua(ia) TAseoy 15 was _g_ﬂw _*
: Not over 85 dBA at 15 m. from corstruction area,
Name Mr.Sumet D. 6/2/2019
AFLTHAI JURONG ENGINEERING LTD. o ofshesy
S 12

Date: 06/02/2019

Noof sheet




WORKING PLACE NOISE MEASUREMENT
NOISE MEASUREMENT PICTURE

Project : NNEG Expansion Project Report No. : NNEGX-NOISE- Page : 10f2 Before working ‘Working time

Noise Meter Lutron LM-8102

LOCATION OF EMENT

- LOCATION NOISE MEASURENMENT VALUE {dBA) i REMARK
mve | (1 Z 3 (4 5) 6,
sano|  7.02 59.7 57.1 57.1 65.7 59.3 64.1  |Morming Background Ambience|
1 10.07 56.3 Civit work
2 10.10 68.1 Temp. Rebar Yard
3 10.16 72.5 -
4 10.18 66.5 Piling work
5 10.25 65.3 Civil work i
6 10.28 74.6 Rebar work
7
8
9
NOTE : EIA Requirements Measured by :

s sgndasannianssunsaass e Ty
85 indlwa(ia) Assay 15 as

: Not over 85 dBA at |5 m. from corstruction area. P6 P6

Name : Mr.Sumel D Date : 08/03/2019

No of sheet
12 Date: 08/03/2019

%u@ﬂ- HAI JURONG ENGINEERING LTD.
~—




WORKING PLACE NOISE MEASUREMENT

Project : NNEG Expansion Project Report No, : NNEGX-NOISE-

Page: 1of2

Noise Meter Lutron LM-8102

LOCATION OF MEASUREMENT

NOISE MEASUREMENT PICTURE

Before working

‘Working time

SN LOCATION _ NOISE MEASURENMENT,VA.LUE (dBA) _ REMARK
e | (D ) (3) 4) s 1 )
2342019 06.59 63 57.5 56.8 67. 59.4 63.7  |Morning Background Amblence
1 10.28 66.6 Civil work
2 10.32 69.5 Rebar&formwork
3 10.37 70.7
4 1038 71.1 Rebar &formwork
5 10.48 56.6 Civil work
6 10.51 70.7 Rebar work
7
B
9
NOTE : EIA Requirements Measured by :

: seeulRaoannfanssunsAasde Tdfiu
85 Ladua(ia) Asas 15 ies

: Not over 85 dBA at 15 m. from corstruction area,
Name : Mr.Sumet D

Date: 25/04/2019

P6

%ﬂﬂ, THAI JURONG ENGINEERING LTD.
S

No of sheet

12

Date: 25/04/2019

Mo of sheet




WORKING PLACE NOISE MEASUREMENT

Project : NNEG Expansion Project

Report No. : NNEGX-NOISE-

Page: 1 of2

NOISE MEASUREMENT PICTURE

Before working

Working time

Noise Meter Lutron LM-8102

LOCATION OF MEASUREMENT

P6

@&-\I JURONG ENGINEERING LTD.
~——

oy PocaTion NOISE MEASURENMENT VALUE (dBA) REMARK
B TIME LU W, (3) {4, 5, 6,
osi2019]  06.52 54.3 57 55.9 66.5 58.1 4.9 |Morning Background Ambience
1 13.39 70.8 Civil work
2 1345 63.8 Rebar&formwork
3 13.29 60.6
4 13.54 63 Rebar &formwork
5 14.02 66.1 Civil work
6 14.04 74.3 Rebar work
7
8
9
NOTE : EIA Requirements Measured by :
< syuReonnAanssunisAaaite Lty _
85 taflwa(ia) Aszee 15 was é:if“
Not over 85 dBA at 15 m. from corstruction area.
WName : Mr.Sumet D Date :  10/05/2019
No of sheet

1/2

Date: 10/05/2019

No ol sheet
n




WORKING PLACE NOISE MEASUREMENT
NOISE MEASUREMENT PICTURE

Project : NNEG Expansion Project Repoit No, : NNEGX-NOISI:- Page: lof2 Before working Working time

Noise Meter Lutron LM-8102

LOCATION OF MEASUREMENT

PIASIRIRASS

S -
L.o.-.‘qsat-'n |

LOCATION NOISE MEASURENMENT VALUE (JBA) REMARK
SN 7Y TN Tan 7 A% R T,
TIME 1 2 \37 £ 4, D/ \6
erzos| 07.10 56.3 55.6 61.1 64.8 56 66.9  |Morning Background Amblence
1 14.41 55.4 Civil work
2 14.15 74.6 Rebar&formwork [
3 14.49 85.5 =
4 14.50 64.7 Rebar &formwork
5 14.53 779 Civil work
6 14.56 79.1 Rebar work
7
3
9
NOTE : EJA Requirements Measured by :
: syAudaeanAanssuaisnassiy Ay
85 tndllua(ia) Assey 15 was B ?_;_'/_
: Nol over 85 dBA at |5 m. from corstruction area, P6 P6
Name : Mr.Sumet D Date :  01/06/2019
RIELTUAI JURONG ENGINEERING LTD. Noofsheet No of shet
12 Date: 01/06/2019 m
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(Wall machines or heating devices.)
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5. A3t vaitas (Burning own) I

6. N15MdANNTDMAUYUIA(Use of overheating) :‘::m ey ._"‘_
7. anussudartlunisiBaulans (Heat Name welding.) :

8. wieanldihadnd (Due to static electricity)
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How to use a fire extinguisher

) ﬁﬁnﬁhjﬂ\lﬂl!ﬂﬂ\!
M9 (pull) d.‘&“;‘:‘t}:;‘f‘m d"oll *

. Uam (release)
N6 (the press)

NN

d18 (staggering)

R e o s

31



5/28/2019

ANAANN

> avtimg
)
oed cq
¢ wgmanindianagade

ax

» guitimaal
it v ]
: mamsalibifinnagayds udiilanma
gande
gy
o o v w
» msnseiitbivsaade

Qs

: wndlanugadglitaiihgitime

Report any hazards
lmmedlatelv@‘

wemmovn

P

msm‘hmqgmau

naalin lyal

o dumaunsUiue

1. wgamaNuiie
2. Tawsnludsannaws
3 mssumdsiinsdunau
mnannsenisile

4. WamsufiduszmeBos
muay

5. Wadivhounaulasu
augna

@ ar
m | UNHPNNTTISIUNHA ‘
{ gmuntinngorsal
~ B i
dumt‘ly i :i«;Y: O L e e |

A
[_r | Gon x_.- ,

=
| T Yafes [
| oo |

wovmavmmuuazimanaily foadss

1m:|mjll’:ﬁuﬂ@i:::nvuum:mﬂmm{m

32



5/28/2019

w v a
uNumunmmummwuwwmﬂgmammxgmmwa

cogeos
o6

o
QeuT,
wuswnunm

RTETIEL

CELEE e T

Sesas
- O.\'..\

-.'.l-.!g.: B eyl

W) as & 1 °
mailasiumsiautlaeainnisvinau

mstearumaduibeanmaiany

- : —
Falfimmsregumnniban il fiRoulwiuiibes

nazdaldiimsesumalgn
nanarifeaiu

matlesdumsduihennmaiau

saliigUnsaldgumunatiesnmuia

L e -
FAlAINITATIVAIANAR

msilpaduransznudanadpy
Telhs &

F
- e "

»

MU BINUKBNTENUA D ENUIAR DN

ﬁ)UQNQNﬂ1WB1ﬂ1ﬂ

= o o ooy v
amwsymmuqmjuUunuuuazwunnaasw

33



5/28/2019

MIUDINUKBNTENUNUFILINA DY

MU UNANTENUG DFINF DN
msIanasvaeslasins

v Qv dd Y-
Jaldfiaoumiveesuazuanuazmussnnaai-
1. wezyaclay
2. guzmld

3. YHEAUNTIY

mMstvagzategnaauianITINHIFIAaN

thededumsldgunsal  PPE

P v @ =i - PARTN 1

o thedyanvaifiuanslitivigaufufiaoui 9
guiieudadldwiomaldalnsal PPE Uszionla walitmsnzas
Tumsufusion uazminoudasdfitervadiaaiaaso

o L oo
aasguana theasiudunte - an

aadrsthadsauldaunsal PPE

&

.
®

=
-

)
Ol E

[ﬁ
BIEIE
B
B

B
B

34



5/28/2019

«'gmjwmwmﬁw ( Our Target )
quuﬁmqﬁlu 0 ( Zero Accident )
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1. Asufitnazhaslalviintenudaeasmiududuusn
( Before we do anything, think about safety? First?)

2. Liwxlﬂiv‘iﬂua‘qﬁﬁ’lﬁ'\ﬂﬂ’ﬁmﬁm N“ lnn OR TASK IS s“ mnmm m

(We will not do things that we have not  practiced.)
3. inazhivhludeilildEuneumang IT TAKES PRIORITY OVER YOUR SAFETY

(We will not do things that are not assigned. )
4. dlainlasazeaavimthivi

(If not, we will ask the head immediately.)
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RECEIPT/TAX INVOICE

= o o o
UIBN UUAT 9N (NVITY) |, .
NAVA NAKORN PUBLIC COMPANY LIMITED  8tinanuilvg)
999 w 13 nrvaludu aansamis panowe sl 12120 Tz 0252901315 ;
‘ ‘ 999 Moo 13 Phaholyothin Ad., Klong Meuns, Klong Luang, Pathum Thani 12120 Tel : 0-2529-0131-5

wssgiluani 0107545000322 wwiluuavi uus, 010755000322 Auavu/ORIGINAL
sWagne’ weil
Goanar code 11700008 — ' No. CA0000057411
fwite 136w e giae W@u@iilele dada dninewlu i
e 75/43 ?uﬂuu mief 24u 22 ! ey e
B2 BRI CUHTI0 wlshifdumdgnd _
wmiinffimcn® 0105531097840

s n m—;ﬁﬁlﬁ:- = ‘J,'.'-_-.- l- g
5 i 1 " & e B ¥
: _-ja?nntlmggj; | Unitprice ,E' ‘

Andoureviaide 1,00 1,000.00

gougyuin 19 wamnednuinie wataun njwmm

1

g wm, Bty 1 [

PIMRUAVIMT (Amount) 1,000.00
mByodufly vAD 7% 70,00
Y b R i o LTt I Pl T S
; d SR ALy ‘f#uﬂﬁﬂy@ﬂaﬁﬁﬂﬁﬂl g ImTAWhAY (Total 1,070.00
draelan E RuawCash D WeCheque
Form of Payment o ihfa/Cheque No. fuivate. =~
SuTAT/Bank g“ljlﬁut 6\\""/—-
ouector [ » & W
«§insildrssdiade luafosinuadisdosmuymioudodanifudulinmate wwdsed ddnde

If payment is made by cheque, this recelpt will not ba valld untfl the cheque Is hanoured by the bank.
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Suftas193a QATHAITN wnInendasivig gumwshva Sufimmitovas
UIUAT YNavoasnsailunse Weaaintion Tsandnlvl¥h
ydud w3
5-6 I.N. 62 0.076 0.074 0.058 0.032
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8-9 N.N. 62 0.066 0.074 0.065 0.078
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Mms1ehi n.2-2

namsanmunsaeumanuiituvesfuazessuinalifiv 10 Tuaseu

Tnsamswan lWThuauns @uvea a3ed 1) U3 pantnlih wauas ia

1 w.a.2562
fuazessvinalaifiu 10 lunseu (RodnFudegnuiafmas)
Fuihaunguaia TsaSeumsn TsanenuaaaaIn wineduh
T I PAMNNTIN HHINNABI YA FuMnAIUa Mudinmiioves
UIUAS 2looasnsalunse FeaTintion Tsap@nlvivh
ypliug HIUAT
5-6 NN, 62 0.056 0.047 0.047 0.021
6-7 N.N. 62 0.034 0.040 0.038 0.047
7-8 N.A. 62 0.047 0.055 0.063 0.054
8-9 N.N. 62 0.038 0.051 0.053 0.061
9-10 N.N. 62 0.030 0.048 0.040 0.034
10-11 N.N. 62 0.045 0.045 0.041 0.054
11-12 N.N. 62 0.038 0.053 0.055 0.045
ANIATGIU* 0.120

wanpmg : * suaspuawlsznaausnssumstanadousnd aifum 24 (wA.2547)
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Tasamsnan ihuuns @uwens afai 1) uSEm waalvih wiuas e

1 w.a.2562
s . 139381 IAB3 5N wnaBudidndimmileveslswanlWihuouns Tsamgnnagauasugunmdivaiassiniies
Mufiasaia
Leq24 (dBA)| Ldn (dBA) |Lmax (dBA)| Ly, (dBA) |Leq24 (dBA)| Ldn (dBA) |Lmax (dBA)| L, (dBA) |Leq24 (dBA)| Ldn (dBA) |Lmax (dBA)| Ly, (dBA)
5-6 N.NW. 62 57.6 614 86.2 50.1 553 61.3 82.6 54.0 54.1 57.9 88.9 48.1
6-7 N.N. 62 58.8 64.2 91.2 499 55.3 61.7 82.9 54.0 50.5 55.2 73.3 44.0
7-8 1.N. 62 52.8 58.6 84.3 45.9 554 61.3 859 54.2 49.1 54.9 82.3 432
8-9 N.N. 62 55.4 60.0 84.7 47.1 55.3 62.1 79.2 54.5 63.2 64.3 108.2 47.8
9-10 N.N. 62 614 63.2 101.5 50.1 55.1 60.9 72.7 54.0 51.6 56.4 73.0 45.8
10-11 N.NW. 62 614 62.7 943 49.8 62.9 65.1 103.0 55.1 51.5 56.4 73.0 451
11-12 D.NW. 62 59.2 61.7 97.6 518 57.1 62.2 87.4 54.1 519 54.1 77.0 433
nAsgN <70 . <115 - <70 - <115 - <70 - <115 -

1/ 2 ] a o 4
HUEHe ﬂ"lll‘lﬂiﬁ’luﬁ”llll]iZﬂ']ﬂﬂﬂnl%ﬂiilJﬂﬁfT\i!L'Jﬂﬁ%]JJ!Lﬂ\i"lﬂﬂ RUUN 15 (W.7.2540)
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mafinz4  Hanansiagamwinfissnaniednnznouniniuiineaing

Tasemawaniwihuuns (@rvvene a3an 1) vt waallih viuas iva

1 n.a.2562
v a4 HAN1SATIDINTIZHAMUMNINNS
HUNNINMT
. Temp pH TDS SS BOD; TKN Oil&Grease Fecal Coliform Bacteria
as1970 )
(O (mg/1) (mg/l) (mg/l) (mg/l) (mg/l) (MPN/100ml)

29119, 62 324 6.45 1,106 46.0 26.8 32.8 ND(<0.50) <18

22 AL, 62 28.8 6.46 1,020 21.0 26.6 12 ND(<0.50) 16,000
193062 33.0 6.55 1,121 29.0 18 12 ND(<0.50) <18

23 1.9, 62 30.8 6.65 615 36.0 34 14 ND(<0.50) 2,400

21 WA 62 35.8 6.72 855 <5 1.7 08 ND(<0.50) 33

18 7.0, 62 30.3 7.05 543 8.0 <1.0 038 ND(<0.50) 92,000

1 * Kk sk */*i{ *kk */*f(/f'k* */** ***/ *kkk * ek *kk & ek Mok ok * fhedke LT T
AN 40 /45 5590  /6-9 3000 50 /500 30 20" /450 100" 5 /100 -

WA : 1. * ANNAITINARMMINT MulsZmMANIENT NNSHEINTBISNTAL AUIATEY (509 MMUANIATIIUAIUANMITLLENIN

110 139301UgATHMNTTN HANGATIMATTN 1AZIYALUITNBLRATIMNTTY W.H.2559
2. #* 155 MANTZNINQATIHATIY (09 MVUANIATFIUAILAUMITZUNBINIIN 5991 WA.2560
3w paiinasguieen IiszedhdssunhtahdedunaeveaadaaiugaamasTHUILAT
4. 0% INIUANANVINTNTA, WA.2560
5. - vune lufisnunasguimue
6. 1AT4M 3 fjmsdﬂﬁ1g%1dizuuﬂwﬂ'm?u?mdauﬂmwmwﬂdqm?nqmmwﬂiﬁumuﬂi‘ﬁwm
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Tasamaswan Ilihuuas (@uvene asen 1) U3 waalvlvh wauas 410

1 w.n1.2562
v 4. HaNIATINIATIHRAUMINAY
UNMM3
. Temp pH TDS SS BOD, TKN Oil&Grease Fecal Coliform Bacteria
A31930
(GC) (mg/D) (mg/1) (mg/) (mg/) (mg/l) (MPN/100ml)
29 1.9. 62 31.6 6.70 969 22.0 54.8 1.7 ND(<0.50) 2,400,000
22 N.N. 62 28.1 6.64 996 27.0 28.0 22.9 0.93 5,400,000
193.9. 62 335 7.15 590 56.0 121.0 73.8 4.7 110,000,000
23 11.8. 62 31.2 6.91 733 96.0 139.0 75.3 2.1 7,900,000
21 N.A. 62 38.7 6.96 820 76.0 202.0 88.1 4.8 57,000,000
5 0.0, 6%k 293 7.22 666 59.0 148.0 91.4 2.7 70,000,000
1 */k* *k%k */** *HE */**/*** * fhk *kk F*ixk Kk */**/*** */** *kk
MIAIFIH 40 /45 55-9.0 /6-9 3000 50 /500 20 /450 100 5 /100 -
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~ NNEGExpansion Project HSE Statistic

Total Manday without LTI
29,157

‘Total Man-Hour without LTI
s 275,869
| Total toolbox meeting conducted

Unsafe practices / near miss incidents

Total Induction up to date

Total Training program conducted

' “a)First Aid
| 'b) Medical treatment case
p C) Lost time injury case
\qd) Near Miss 01

- o) Fatality - Non Industrial Incident

- f) Environmental/Property damag

e ., «



MTC&RWC
0

FIRST AID CASE
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RADatabase\Windrose\FileContiohWin—218144-Office of Nava Nakom Tndustiial Promotion Zone Feb 05-12, 2018

Meteorological Monitoring Results : Wind Rose

MTR-NNEG
Location : Office of Nava Nakorn Industrial Promotion Zone Monitor period : Feb 05-12, 2019
Wind Speed Model : Nova Lynx 200-WS-02-E Serial No :F-11062
Wind Direction Model : Nova Lynx 200-WS-02-E Serial No :F-11062
Percentage of Occurrence of Wind Direct Grouped in Various ‘Wind Speed
Direction -_— — -
0.5-1 m/s 1-2 m/s 2-3 m/s 3-4 m/s 4-6 m/s More than 6 Total
N 0.0000 0.0000 0.0060 0.0000 0.0000 0.0000 0.0060
NNE 0.0000 0.0000 0.0060 0.0000 0.0000 0.0000 0.0080
NE 0.0060 0.0000 0.0119 0.0000 0.0000 0.0000 0.0179
ENE 0.0179 0.0179 0.0000 0.0000 0.0000 0.0000 0.0357
E 0.0119 0.0298 0.0119 0.0000 0.0000 0.0000 0.0536
ESE 0.0238 0.0595 0.0298 0.0000 0.0000 0.0000 0.1131
SE " 0.0119 0.0238 0.0119 0.0119 0.0000 0.0000 0.0595
SSE ' 0.0060 0.0357 0.0893 0.0476 0.0000 0.0000 0.1786
S 0.0000 0.0000 0.0417 0.0357 0.0476 0.0000 0.1250
SSW i 0.0060 0.0060 0.0060 0.0238 0.0179 0.0000 0.0595
SwW ' 0.0000 0.0000 0.0060 0.0000 0.0000 0.0000 0.0060
WSW ~0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
W i 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
WNW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NW 0.0000 0.0000 0.0060 0.0000 0.0000 0.0000 0.0060
NNW 0.0000 0.0000 0.0060 0.0000 0.0000 0.0000 0.0060
CALM 0.3274
* Application : WindPro Ver.1.0
N
Control : 16 Direction Calculation With
T . Calm Wind < 0.5 m/s
e . Data Unit : Direction in Deg.
Wind Speed in m/s
s =y P
32.74%. :r - = — — -
* Sl 0.5-1 1-2 2-3 3-4 4-6  >6
Q2 ; o
' s . ‘ l WIND SPEED (m/s)
I i | ‘ NOTE : Frequencies indicate direction from which
B the wind is bolwing
IR
4% 8% 12% File Conlsol : R:\Databasc\Windiosc\FileControl\Win~218144-0fficc of Nava Nakom Industrial Promolion Zone Feb 0518, &
_ Yhorhcln < ] freeda £ _
(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

— —
SECOT CO.,LTD

239 Rimklongprapa Rd.

Bangsue, Bangkok 10800
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R:\Dalabase\Windyose\FileContioNWin-218144-Office of Nava Nakomn Indusirial Promotion Zone Feb 05-12, 2019

Location

Wind Speed Model :

Meteorological Monitoring Results : Wind Rose
MTR-NNEG

Nova Lynx 200-WS-02-E

Wind Direction Model :

Nova Lynx 200-WS-02-E

Feb 05, 2019

Office of Nava Nakorn Industrial Promotion Zone

Feb 06, 2019

Time =
WS(m/s) WD
00:00 - 01:00
01:00 - 02:00
02:00 - 03:00
03:00 - 04:00
04:00 - 05:00
1 05:00 - 06:00
06:00 - 07:00
07:00 - 08:00
08:00 -~ 09:00
: 09:00 - 10:00
10:00 - 11:00 3.0 SSE
11:00 - 12:00 0.0 NNW
12:00 - 13:00 3.7 SSE
13:00 - 14:00 2.3 S
14:00 - 15:00 3.8 S
15:00 - 16:00 4.0 SSW
16:00 - 17:00 | 3.8 SSE
17:00 - 18:00 | 3.6 SSE
18:00 - 19:00 4.2 S
19:00 -~ 20:00 4.0 S
20:00 ~ 21:00 1.8 SSE
21:00 -~ 22:00 2.1 ESE
22:00 - 23:00 2.0 E
23:00 - 24:00 1.8 E
Wind Rose '_7.14 %;:T ‘
.
I |12 L24%
05-1 1-2  2-3 3-4 46 >=6
—_— s

WIND SPEED (m/s) - Scale 1:3

’V_cd/\ew\»pla S .

(Mr.Dechsakda Supavetee)
Field Team Leader

1.6
1.2
2.9
1.4
0.6
0.8
0.1
0.1
0.2
0.5
2.3
2.6
3.0
3.5
3.3
3.1
4.8
3.5
2.5
2.6
2.8
2.3
2.0
1.7

E
ESE
NE
ESE
E
ENE
ENE
ENE
ENE
ENE
ESE
SE
SE
SSE
SSE

SSE
SSE

SSE
SSE
ESE
ESE

— "/

e

AN

12 %

| WwS(m/s) WD

Monitor period

Feb 07, 2019

Serial No

Serial No

: Feb 05-12, 2019
:F-11062
:F-11062

Feb 08, 2019

| WS(m/s) WD WS(m/s) WD
1.7 E 0.0 ESE
1.6 E 0.0 w
1.4 ESE 0.0 w
2.9 NNW 0.0 W
1.5 ESE 2.8 N
1.3 ESE 0.0 w
1.7 ESE 0.0 w
1.3 ESE 0.0 w
1.5 SSW 0.0 w
0.4 SW 0.0 w
0.8 SSW 0.0 w
0.5 ENE 0.0 W
0.3 1  ENE 0.1 E
1.3 E 0.7 ESE
1.7 ENE 0.9 SE
1.8 SE 0.8 NE
2.8 S 0.3 NNW
2.7 SSE 0.4 NNE
2.6 SSE 1.0 SSE
2.6 SSE 2.4 s
2.3 SSE 2.9 S
2.1 SSE 2.4 S
1.4 SSE 1.8 SSE
0.0 SSE 1.1 SSE
T L,
. .12.5 ﬁl; _ 58.33‘1&\.. ‘
o

B %

File Control :R:\Database\Windrosc\FileControNWin-218144-0(fice of Nava Nakom Industrial Promolion Zone Feb 05-12, 2019

frecda .
(Miss Preeda Somjai)
Technical Management Team

Talaa/nlnaca_a

SECOT CO.,LTD
239 Rimklongpiapa Rd.
Bangsue, Bangkok 10800

QNN Tnaws2p/ANANEA_2595



R:\Databasc\Windrosc\FileConlrol\Win-218144-Office of Nava Nakom Industiial Promotion Zone Feb 05-12, 2019

Location

Wind Speed Model :

Meteorological Monitoring Results : Wind Rose
MTR-NNEG

Wind Direction Model :

Office of Nava Nakorn Industrial Promotion Zone

Nova Lynx 200-WS-02-E

Nova Lynx 200-WS-02-E

Feb 09, 2019

Feb 10, 2019

Monitor period
Serial No

Serial No

Feb 11, 2019

: Feb 05-12, 2019
:F-11062
:F-11062

Feb 12, 2019

WIND SPEED (m/s) - Scale 1.3

Qt%/‘%l‘A/' JV\ S

(Mr.Dechsakda Supavetee)
Field Team Leader

~ WSs(m/s) WD
2.4 SSE
1.9 SE
3.0 SE
2.1 SSW
0.4 ESE
0.3 ESE
0.0 ESE
0.5 ESE
2.8 E
0.0 ESE

I\

)IR%

File Conirol :R:\Database\Windrose\FileControNWin—-218144-0Office of Nava Nakom Industiial Piomotion Zone Feb 05-12, 2019

Time WS(m/s) | WD ' WS(m/s) WD WS(m/s) : WD
00:00 - 01:00 0.7 SE 0.8 SSE 2.9 SSE
01:00 - 02:00 0.6 ESE 1.2 ESE 2.1 SSE
02:00 - 03:00 0.0 E 0.2 E 1.9 SE
03:00 - 04:00 0.0 E 0.1 E 1.0 SE
04:00 - 05:00 0.0 E 0.3 SE 0.3 SE
05:00 - 06:00 2.8 NW 2.2 SW 0.1 SSE
06:00 - 07:00 0.0 \' 2.8 NE 0.0 S
07:00 - 08:00 - 0.0 W 0.0 ESE 2.8 NNE
08:00 - 09:00 0.0 w 0.1 SSE 0.0 S

, 09:00 - 10:00 0.0 W 0.0 SSW 0.0 S
10:00 - 11:00 0.0 | w 0.0 ESE 0.0 w
11:00 - 12:00 0.0 I W 0.1 E 0.0 SSE
12:00 - 13:00 | 0.0 w 0.0 E 0.0 SSW

©13:00 - 14:00 0.8 ESE 0.2 ENE 0.6 E
14:00 - 15:00 2.5 ESE 1.2 ENE 0.3 E
15:00 - 16:00 2.4 SE 1.6 ENE 0.4 E
16:00 - 17:00 2.6 SSE 1.4 ESE 2.3 ESE
17:00 - 18:00 3.3 S 2.4 S 2.5 SSE
18:00 - 19:00 3.4 SSE 3.3 SSw 3.7 S
19:00 - 20:00 3.5 S 3.2 SSW 4.3 S
20:00 - 21:00 3.2 SSW 4.0 SSW 5.0 S
21:00 - 22:00 3.0 SSW 4.1 S 4.4 S
22:00 - 23:00 2.0 SSE 4.5 SSW 4.1 S
23:00 - 24:00 1.6 SSE 3.9 S 2.8 SSE

N S '
Wind Rose 15,67 % 1674 S ALET
" 6% / 6% !
0.5-1 1-2  2-3 3-4 4-6 >=6
— oomss N _

Freeda &,

(Miss Preeda Somjai)
Technical Management Team

SECOT CO,,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800

TAR12E/ANANEA_28NNA Cav r BRIANAOEA_2CE



R:\Databasc\Windiose\FileContro\Win-218144-VRU Demonsuation School Feb 05-12, 2019

MTR-NNEG

Location : VRU Demonstration School
Wind Speed Model :

Wind Direction Model :

Direction
0.5-1 m/s 1-2 m/s
N ' 0.0000 0.0000
NNE 0.0000 0.0000
NE ' 0.0119 0.0000
ENE ' 0.0357 0.0000
E ' 0.0298 0.0000
ESE 0.0417 0.0833
SE 0.0119 0.1071
SSE 0.0060 0.1012
S 0.0119 0.0119
SSW 0.0000 0.0000
SW 0.0000 0.0000
WSW 0.0000 0.0000
W 0.0000 0.0000
WNW 0.0060 0.0000
NW 0.0000 0.0000
NNW 0.0000 0.0000
CALM
.
46.43 g "—
N "'"\’-i.:;. ‘ |
L ‘\

|

Nova Lynx 200-WS-02E
Nova Lynx 200-WS-02E

Monitor period

Percentage of Occurrence of Wind Direct Grouped in Various Wind Speed

2-3 m/s 3-4 m/s
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0060 0.0060
0.0357 0.0000
0.0179 0.0000
0.0060 0.0060
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000

0.4643

* Application :
N
Control
Data Unit
0.5-1

8 %

f\)t(/l«’a M Olr\ S,

(Mr.Dechsakda Supavetee)
Field Team Leader

Meteorological Monitoring Results : Wind Rose

Serial No

Serial No

: Feb 05-12, 2019
: WS-17
P WS-17

4-6 m/s More than 6 Total
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0119
0.0000 0.0000 0.0357
0.0000 0.0000 0.0417
0.0000 0.0000 0.1607
0.0000 0.0000 0.1369
0.0000 0.0000 0.1190
0.0000 0.0000 0.0238
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0060
0.0000 0.0000 0.0000
0.0000 0.0000

0.0000

WindPro Ver.1.0

: 16 Direction Calculation With

Calm Wind < 0.5 m/s

: Direction in Deg.

Wind Speed in m/s

WIND SPEED (m/s)

NOTE : Frequencies indicate direction from which

the wind is bolwing

File Control : R\Database\Windrose\FileContio\Win-218144-VRU Demonstralion School Feb 05-12, 401 '3

_Peeda $
(Miss Preeda Somjai)
Technical Management Team

SECOT CO.,LTD
239 Rimklongpiapa Rd.
Bangsue, Bangkok 10800

TAlGE/NNAASA_28NN Cavt a RRIANANREA_2E98



R:A\Database\Windrose\FilcContio\Win-~218144 - VRU Demonstiation School Feb 05-12, 2019

MTR-NNEG

Meteorological Monitoring Results .| Wind Rose

: Feb 05-12, 2019

Location : VRU Demonstration School Monitor period
Wind Speed Model : Nova Lynx 200-WS-02E Serial No @ WS-17
Wind Direction Model : Nova Lynx 200-WS-02E Serial No : WS-17
. Feb 05, 2019 I Feb 06, 2019 Feb 07, 2019 Feb 08, 2019
Tme T s(mrs) WD l WS(m/s) WD WS(mss) | WD WS(m/ss) | WD
00:00 - 01:00 0.8 ESE 0.3 ESE 0.6 NE
01:00 - 02:00 0.3 ESE 0.1 E 0.3 ENE
02:00 - 03:00 0.0 ESE 0.0 E 0.4 w
03:00 -~ 04:00 0.0 ESE 0.0 E 0.1 w
04:00 ~ 05:00 0.1 SE 0.0 E 0.3 SSW
05:00 - 06:00 0.5 S 0.6 ESE 0.9 NE
06:00 - 07:00 1.0 S 0.8 SSE 1.0 ESE
07:00 - 08:00 1.3 S 1.0 SSE 1.3 SE
08:00 - 09:00 1.5 SSE 1.3 SE 1.3 SSE
09:00 - 10:00 1.9 SE 1.4 SE 1.4 SSE
10:00 - 11:00 1.9 SE 1.8 SE 1.5 SSE 2.1 ESE
11:00 -~ 12:00 2.0 SE 1.5 SE 1.6 SSE 2.1 ESE
12:00 - 13:00 1.6 SSE 1.8 ESE 2.1 SE 1.9 ESE
13:00 -~ 14:00 : 1.9 SE 2.0 SE 1.6 SE 2.1 ESE
14:00 - 15:00 2.1 ESE 1.7 ESE 2.8 ESE 1.1 SE
15:00 - 16:00 3.7 E 1.0 ESE 2.9 SSE 0.0 S
16:00 - 17:00 2.6 E 0.1 ESE 0.0 SSW 0.1 E
17:00 - 18:00 0.3 ESE 0.0 ESE 0.0 SSW 0.0 ESE
18:00 - 19:00 0.3 ESE 0.0 ESE 0.1 SW 0.0 ESE
19:00 - 20:00 0.1 ESE 0.1 E 0.0 SE 1.1 ESE
20:00 - 21:00 0.0 ESE 0.0 ESE 0.6 ESE 1.3 ESE
21:00 - 22:00 0.0 ESE 0.0 ESE 0.1 SE 0.2 E
22:00 - 23:00 0.3 ESE 0.1 ESE 0.0 ESE 0.5 E
23:00 - 24:00 0.8 ESE 0.1 ENE 0.5 ENE 0.4 E
- - =7
Wind Rose 42.86 t ..su % ""“*I .45.8:?1- .41.57'|_r_'. vl
~ A . ’ N .
N ‘ |
6 % 12 %
0.5-1 1-9 9-3 3-4 4-6 = 6 File Conliol :R:\Database\Windrose\FileControl\Win-218144-VRU Demonstiation School Feb 05-12, 2019
= S I
WIND SPEED (m/s) - Scale 1:3
Uhsihda S, _Beeda 8
(Mr.Dechsakda Supavetee ) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

SECOT CO.,LTD
239 Rimklongprapa Rd.
Banpsue, Bangkok 10800

TAL1EE/ANAAEA_28AN CauvraRa/ANGASN_ 2828



R:\Database\Windrose\FileControNWin-218144-VRU Demonstration School Feb 05-12, 2019

Meteorological Monitoring Results : Wind Rose
MTR-NNEG

Location :

Wind Speed Model :

VRU Demonstration School

Nova Lynx 200-WS-02E

Wind Direction Model :

Feb 09, 2019

Time o= = =
WS{m/s) WD
00:00 - 01:00 0.5 E
01:00 - 02:00 0.2 E
02:00 - 03:00 0.0 ESE
03:00 - 04:00 0.0 ESE
04:00 - 05:00 0.1 ESE
05:00 - 06:00 0.5 SE
06:00 - 07:00 0.9 S
07:00 -~ 08:00 1.1 SSE
08:00 - 09:00 1.4 SSE
09:00 - 10:00 1.7 SSE
10:00 - 11:00 1.6 SE
11:00 - 12:00 1.6 ESE
12:00 - 13:00 1.9 ESE
13:00 - 14:00 1.8 ESE
14:00 - 15:00 1.2 ESE
15:00 - 16:00 0.6 SE
16:00 - 17:00 0.0 ESE
17:00 - 18:00 0.0 ENE
18:00 - 19:00 0.1 ENE
19:00 - 20:00 0.1 ENE
20:00 ~ 21:00 0.3 ENE
21:00 - 22:00 0.0 NE
22:00 - 23:00 0.0 ESE
23:00 - 24:00 0.3 ESE
Wind Rose '5om o }
AN
iﬁ%
05-1 1-2 2-3 3-4 4-6 >=6

WIND SPEED (m/s) - Scale 1:3

OM‘SI\AAGIA s

(Mr.Dechsakda Supavetee)
Field Team Leader

Nova Lynx 200-WS-02E

Feb 10, 2019

0.4
0.2
0.2
0.0
0.1
0.7
0.9
11
1.3
1.4
1.8
1.9
2.0
1.8
0.9
0.1
0.1
0.0
0.1
0.6
0.9
0.1
0.3
0.5

_WS(m/s) '

el

50 % q

\

WD
ESE

ESE

SE
ESE
SSE

SSE
ESE

ENE

ENE
ENE

6 9%

Monitor period
Serial No
Serial No

: Feb 05-12, 2019
t WS-17
: WS-17

Feb 12, 2019

WwS(m/s) WD WS(m/s) WD
0.6 ENE 0.5 E
0.3 ENE 0.2 E
0.2 ENE 0.1 E
0.0 E 0.0 E
0.2 ESE 0.1 E
0.7 ESE 0.6 E
1.0 E 0.9 ESE
1.2 SSE 1.1 SSE
1.3 SSE 1.3 SSE
1.5 SSE 1.5 SE
1.8 SE
1.8 ESE
1.9 ESE
1.9 ESE
1.1 SE
3.3 SSE
0.1 NNE
0.0 E
0.0 ENE
0.6 ENE
0.8 ENE
0.1 E
0.3 NE
0.4 E

41,67 / 50 % q‘

.

% 124

File Conuol :R:\Database\Windrose\FileContro\Win-218144-VRU Demonstration School Feb 05-12, 2019

Preedon §.

(Miss Preeda Somjai)
Technical Management Team

SECOT CO.,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800
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RADalabase\Windrosc\FileConlroNWin-218144-Health Promotion Hospital of Chiang Rak Noi Feb 05-12, 2019

Meteorological Monitoring Results : Wind Rose

MTR-NNEG
Location : Health Promotion Hospital of Chiang Rak Noi Monitor period : Feb 05-12, 2019
Wind Speed Model : Nova Lynx 200-WS-02E Serial No @ WS-18
Wind Direction Model : Nova Lynx 200-WS-02E Serial No : WS-18

Percentage of Occurrence of Wind Direct Grouped in Various Wind Speed

Direction |

0.5-1 m/s 1-2 m/s 2-3 m/s 3-4 m/s 4-6 m/s More than 6 Total |
- —_— PR —_ — [ R J— Jd
N 0.0060 0.0060 0.0060 0.0000 0.0000 0.0000 0.0179
NNE | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NE 0.0060 0.0060 0.0238 0.0119 0.0000 0.0000 0.0476
| ENE 0.0060 0.0179 0.0179 0.0060 0.0000 0.0000 0.0476
- E 0.0000 0.0060 0.0357 0.0000 0.0000 0.0000 0.0417
ESE 0.0060 0.0238 0.0298 0.0060 0.0000 0.0000 0.0655
SE 0.0060 0.0179 0.0119 0.0000 0.0000 0.0000 0.0357
' SSE 0.0238 0.0179 0.0179 0.0238 0.0000 0.0000 0.0833
| S 0.0060 0.0476 0.0655 0.0238 0.0000 0.0000 0.1429
! SSwW 0.0298 0.0298 0.0655 0.0060 0.0000 0.0000 0.1310
Sw 0.0238 0.0238 0.0238 0.0060 0.0000 0.0000 0.0774
WSW 0.0060 0.0179 0.0238 0.0000 0.0000 0.0000 0.0476
W 0.0000 0.0357 0.0060 0.0000 0.0000 0.0000 0.0417
WNW 0.0000 0.0000 0.0060 0.0000 0.0000 0.0000 0.0060
. NW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NNW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CALM 0.2143
* Application : WindPro Ver.1.0
N
Control : 16 Direction Calculation With
. Calm Wind < 0.5 m/s
Data Unit : Direction in Deg.
R Wind Speed in m/s
. .
i /
| » - -
| » i_ 2143%1 1 - — — - _ = =
. iy
- / e 05-1 1-2 2-3 3-4 4-6 >6
/ \ S e —
| ‘ i ‘ WIND SPEED (m/s)
l ‘ | NOTE : Frequencies indicate direction from which
' the wind is bolwing
.
4% 8 % File Control ; R:\Database\Windrose\FileContioNWin-218144-Health Promation Hospital of Chiang Rak Noi Feb 8%~12, 20
?(L/L\ s C[ noo. - PY‘th o {
(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

— e —
SECOT CO.,LTD

239 Rimklongpiapa Rd.

Bangsuc, Bangkok 10800
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R:\Database\Windi osc\FileControNWin-218144-Health Promotion Hospilal of Chiang Rak Noi Feb 05-12, 2019

Meteorological Monitoring Results : Wind Rose
MTR-NNEG

Location : Health Promotion Hospital of Chiang Rak Noi Monitor period : Feb 05-12, 2019
Wind Speed Model : Nova Lynx 200-WS-02E Serial No @ W5-18
Wind Direction Model ©: Nova Lynx 200-WS-02E Serial No : WS-18
. Feb 05, 2019 Feb 06, 2019 Feb 07, 2019 Feb 08, 2019
e WS(m/s) WD WS(m/s) WD WS(m/s) WD WS(m/s) WD
00:00 - 01:00 2.8 SwW 1.5 SSE 0.9 SE
01:00 - 02:00 2.3 SW 1.7 SE 0.8 SSE
02:00 - 03:00 1.9 E 2.3 ENE 1.5 SSE
03:00 - 04:00 2.0 S 2.2 WSW 1.3 SW
04:00 - 05:00 0.5 SSW 0.8 N 1.5 SW
05:00 - 06:00 1.5 SSW 1.2 w 1.8 WSW
06:00 - 07:00 1.0 WSw 0.7 ESE 1.1 W
07:00 - 08:00 1.9 ENE 2.1 ESE 1.3 WSW
08:00 - 09:00 3.2 S 2.8 ESE 2.6 WSW
09:00 - 10:00 3.9 S 2.9 E 2.8 WSW
10:00 - 11:00 3.2 SSE 3.2 SSE 2.9 SSE 2.9 SSW
11:00 - 12:00 3.3 SSW 2.7 SE 2.5 N 2.7 SSwW
12:00 - 13:00 3.2 SSE 3.0 NE 3.0 E 2.8 S
13:00 - 14:00 3.2 SSE 3.1 NE 3.2 ENE 3.0 S
14:00 - 15:00 2.3 S 3.1 ESE 3.0 NE 3.1 S
15:00 - 16:00 2.1 S 2.9 NE 2.8 E 3.0 S
16:00 - 17:00 2.6 SwW 2.7 ESE 2.3 ENE 2.7 S
17:00 - 18:00 2.0 WSW 1.9 ESE 1.5 ESE 1.7 S
18:00 - 19:00 1.8 WSW 0.7 NE 0.3 E 0.4 S
19:00 - 20:00 2.3 SSW 1.1 ENE 0.2 E 0.5 S
20:00 - 21:00 2.8 SwW 1.8 NE 0.0 ESE 1.3 S
21:00 - 22:00 3.0 w 1.8 N 0.1 ESE 0.9 SSW
22:00 - 23:00 3.1 SW 1.6 SE 0.3 E 0.4 SSw
23:00 - 24:00 2.9 WNW 1.3 ENE 0.2 SE 0.4 SSwW
, |
Wind Rose : 0% 4.11:_' 25 % / C 16674
//,l ;v \"' - \ﬁ"‘“ e, - / 0
| I
6 % 12 %
0.5-1 1-9 9-3 9-4 4-6 = 6 File Control :R:\Dalabuse\Windrose\FileControNWin-218144-Health Promotion Hospital of Chiang Rak Noi Feb 05-12, 2019

WIND SPEED (m/s) - Scale 1:3

Owko GMAJ'\ 5

(Mr.Dechsakda Supavetee)
Field Team Leader

Frecdar §.

(Miss Preeda Somjai)
Technical Management Team

SECOT CO.,LTD
239 Rimklongprapa Rd.
Bangsuc, Bangkok 10800
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R:\Dalabasc\Windrose\FileControhWin-218144-Health Promolion Hospilal of Chiang Rak Noi Feb 05-12, 2019

Location : Health Promotion Hospital of Chiang Rak Noi
Wind Speed Model :

Nova Lynx 200-WS-02E

Wind Direction Model :

Feb 09, 2019

Nova Lynx 200-WS-02E

Feb 10, 2018

Monitor period
Serial No

Serial No

Meteorological Monitoring Results : Wind Rose
MTR-NNEG

Feb 11, 2019

:Feb 05-12, 2019
: WS-18
:WS-18

Feb 12, 2019

L WS(m/s) WD WS(m/s) WD WS(m/s) WD WS(m/s)
00:00 - 01:00 0.4 SSW 0.1 SSW 1.3 SwW 0.2
01:00 - 02:00 1.0 SSW 1.1 S 0.5 SW 0.3
02:00 - 03:00 1.8 w 1.0 SE 0.9 SSE 0.5
03:00 - 04:00 2.0 w 0.2 SSW 1.1 S 0.6
04:00 - 05:00 1.1 w 0.1 w 0.6 SW 1.3
05:00 - 06:00 0.2 SW 0.1 SW 0.1 SW 0.1
06:00 - 07:00 1.2 w 0.1 SW 0.7 SW 0.4
07:00 - 08:00 0.7 SW 0.9 SSW 0.8 SSW 0.9
08:00 - 09:00 1.9 SW 1.9 SSW 1.9 SSW 1.9
09:00 - 10:00 2.4 SSW 2.5 SSW 2.4 S 2.5
10:00 - 11:00 2.1 SSW 2.1 SSW 2.1 SSW
11:00 - 12:00 2.3 S 2.5 SSW 2.4 SSW
12:00 - 13:00 2.3 S 2.6 S 2.4 SSW
13:00 - 14:00 2.3 S 2.7 S 2.5 SSE
14:00 - 15:00 2.3 NE 2.7 E 2.5 ESE
15:00 - 16:00 2.3 NE 2.6 E 2.5 ESE
16:00 - 17:00 2.1 E 2.4 ENE 2.3 SE
17:00 - 18:00 0.7 S 1.2 SSE 0.9 SSE
18:00 - 19:00 0.0 S 0.2 SSW 0.1 SSW
19:00 - 20:00 0.4 NE 1.2 SSW 0.1 SSW
20:00 - 21:00 1.1 S 0.7 SSW 0.4 ESE
21:00 - 22:00 1.1 S 1.5 SSwW 0.3 ESE
22:00 - 23:00 0.0 SSW 0.2 SSwW 0.1 ESE
23:00 - 24:00 0.0 SSW 0.2 SW 1.1 ESE

/ -
Wind Rose we = 33.33 4= | 25 %
e 7 e
| il /
I 12 % / 12 %

0.5-1 1-2 2-3 3-4 4-6 >=6

WIND SPEED (m/s) - Scale 1:3

Duchsahel n =

(Mr.Dechsakda Supavetee)
Field Team Leader

freeda §.

WD

ESE
E
E
ENE
ESE
SSE

SSE

SSE

6% 12 %

File Controt :R:\Database\Windrosc\FileControf\Win-218144-Health Promotion Hospital of Chiang Rak Noi Feb 05-12, 2019

(Miss Preeda Somjai)

Technical Management Team

SECOT CO.,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800
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R:\Database\Windrose\FileContioNWin-218144-North Fence of NNEG Power Plant Feb 05-12, 2019

Meteorological Monitoring Results : Wind Rose

MTR-NNEG
' Location : North Fence of NNEG Power Plant Monitor period : Feb 05-12, 2019
Wind Speed Model : Nova Lynx 200-WS-02E Serial No : H12MT4
Wind Direction Model : Nova Lynx 200-WS-02E Serial No : H12MT4
D Percentage of Occurrence of Wind Direct Grouped in Various Wind Speed
irection - - — -
0.5-1 m/s 1-2 m/s 2-3 m/s 3-4 m/s 4-6 m/s More than 6 Total
N 0.0060 0.0179 0.0060 0.0000 0.0000 0.0000 0.0298
: NNE *0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1 NE 0.0060 0.0119 0.0298 0.0060 0.0000 0.0000 0.0536
ENE 0.0357 0.0357 0.0298 0.0000 0.0000 0.0000 0.1012
E 0.0060 0.0357 0.0238 0.0000 0.0000 0.0000 0.0655
ESE 0.0298 0.0000 0.0119 0.0000 0.0000 0.0000 0.0417
SE 0.0119 0.0119 0.0179 0.0060 0.0000 0.0000 0.0476
SSE 0.0238 0.04786 0.0774 0.0357 0.0000 0.0000 0.1845
S 0.0000 0.0119 0.0357 0.0119 0.0000 0.0000 0.0595
SSwW | 0.0000 0.0060 0.0119 0.0060 0.0000 0.0000 0.0238
SW 0.0000 0.0000 0.0298 0.0119 0.0000 0.0000 0.0417
WSW 0.0000 0.0000 0.0298 0.0000 0.0000 0.0000 0.0298
w ~0.0000 0.0060 0.0238 0.0179 0.0000 0.0000 0.0476
WNW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NW 0.0000 0.0060 0.0000 0.0000 0.0000 0.0000 0.0060
NNW 0.0060 0.0060 0.0000 0.0000 0.0000 0.0000 0.0119
CALM ' 0.2560
* Application : WindPro Ver.1.0
N
Control : 16 Direction Calculation With
B T Calm Wind < 0.5 m/s
- Data Unit : Direction in Deg.
- : Wind Speed in m/s
" S
s ¥ ’., -
: -
L 95690 ™ | l -
’/ R \\ 0.5-1 1-2  2-3  3-4 4-6 >6
TN |
: - | | | WIND SPEED (m/s)
_ | | ’ NOTE : Frequencies indicate direction from which
the wind is bolwing
[
4% 8% 12 % File Control : R:\Database\Windrose\FileControNWin-218144-Noith Fence of NNEG Power Plant Feb 05-12, 2019
- -— - [
Paksbcln S T
(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

SECQT CO.,LTD

239 Rimklongpiapa Rd.

Bangsue, Bangkok 10800
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R:\Database\Windiose\FileControA\Win-218144-Naoith Fence of NNEG Power Plant Feb 05-12, 2019

Meteorological Monitoring Results : Wind Rose

MTR-NNEG
| Location : North Fence of NNEG Power Plant Monitor period : Feb 05-12, 2019
Wind Speed Model : Nova Lynx 200-WS-02E Serial No @ H12MT4
Wind Direction Model : Nova Lynx 200-WS-02E Serial No : H12MT4
Feb 05, 2019 : Feb 06, 2019 Feb @7, 2019 Feb 08, 2019
 WS(m/s) WD WS(m/s) WD WS(ms) | WD WS(m/s) | WD
| 00:00 - 01:00 2.8 SSE 1.5 NW 0.9 NE
: 01:00 - 02:00 . 2.3 SSE 1.7 SSE 0.8 N
1 02:00 - 03:00 1.9 S 2.3 SSE 1.5 ENE
03:00 - 04:00 2.0 SSE 2.2 SSE 1.3 N
; 04:00 - 05:00 2.5 SE 0.8 ! SSE 1.5 ENE
05:00 - 06:00 1.5 SE 1.2 I N 1.8 E
06:00 - 07:00 1.0 SE 0.7 SSE 1.1 SSE
07:00 - 08:00 1.9 SE 2.1 SSE 1.3 SSw
08:00 - 09:00 3.2 SSE 2.8 | SSE 2.6 SW
09:00 - 10:00 3.9 . SSE 2.9 | S 2.8 SwW
10:00 - 11:00 3.5 Sw 3.2 SSE 2.9 | s | 2.9 SwW
11:00 - 12:00 3.6 SE 2.7 SSE 2.5 S 2.7 WSW
12:00 - 13:00 3.2 SSE 3.0 SSE 3.0 4 2.8 \'4
, 13:00 - 14:00 3.3 S 3.1 SSE 3.2 w 3.0 \'
14:00 - 15:00 3.3 SSW 3.1 S 3.0 NE 3.1 w
15:00 -~ 16:00 3.1 SW 2.9 WSW 2.8 E 3.0 WSW
, 16:00 - 17:00 2.6 S 2.7 N 2.3 ESE 2.7 SSE
| 17:00 - 18:00 2.0 SSE 1.9 w 1.5 E 1.7 E
18:00 - 19:00 1.8 SSE 0.7 NNW 0.3 E 0.4 NNE
1 19:00 - 20:00 2.3 SSE 1.1 NNW 0.2 ESE 0.5 E
20:00 - 21:00 2.8 SSE 1.8 SSE 0.0 SE 1.3 E
21:00 - 22:00 3.0 SSE 1.8 SSE 0.1 NE 0.9 ENE
22:00 - 23:00 3.1 SSE 1.6 SSE 0.3 SE 0.4 NE
23:00 - 24:00 2.9 ENE 1.3 SSE 0.2 ENE 0.4 N
-..:\.t._ ' -_5 - {,. o S
Wind R 0" - a% - 251‘. = .IEB'I'ﬁ/
ind Rose " e - = r—1e. -
"\ Y N N
20 % 20 % 12 % 6w

0.5-1 1-9 9-3 3-4 4-6 >= 6 File Control :R:\Dalabase\Windrose\FileControNWin-218144-North Fence of NNEG Power Plant Feb 05-12, 2019

—_— — = e

WIND SPEED (m/s) - Scale 1:3

@(p{/)ﬁf\/\/l%' S. o ﬁCCJOl £
(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

SECOT CO,,LTD
239 Rimklongpiapa Rd.
Bangsue, Bangkok 10800
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R:\Database\Windrose\FileControNWin~218144-North Fence of NNEG Power Plant Feb 05-12, 2019

MTR-NNEG

Location :

Wind Speed Model :

North Fence of NNEG Power Plant
Nova Lynx 200-WS-02E

Wind Direction Model : Nova Lynx 200-WS-02E

Feb 09, 2019

Time
WS(m/s) WD
00:00 - 01:00 0.4 NE
01:00 - 02:00 1.0 ENE
02:00 - 03:00 1.8 E
03:00 - 04:00 2.0 N
04:00 - 05:00 1.1 ENE
05:00 - 06:00 0.2 N
06:00 - 07:00 1.2 NE
07:00 - 08:00 0.7 ESE
08:00 - 09:00 1.9 ENE
09:00 - 10:00 2.4 E
10:00 - 11:00 2.1 SwW
11:00 - 12:00 2.3 Sw
12:00 - 13:00 2.3 SSwW
13:00 - 14:00 2.3 WSW
14:00 - 15:00 2.3 SSwW
15:00 - 16:00 2.3 S
16:00 - 17:00 2.1 SE
17:00 - 18:00 0.7 SSE
18:00 - 19:00 0.0 ENE
19:00 - 20:00 0.0 SE
20:00 - 21:00 0.1 ESE
21:00 - 22:00 0.1 ENE
22:00 - 23:00 0.0 SSW
23:00 - 24:00 0.0 NE
o

Wind Rose W 3333 gy
// l \\ |

0.5-1 1-2 2-3 3-4 4-6 >=6

WIND SPEED (m/s) - Scale 1:3

Dechonhda S

(Mr.Dechsakda Supavetee)
Field Team Leader

Feb 10, 2019

- WS(m/s)

0.1
0.1
0.0
0.2
0.1
0.1
0.1
0.9
1.9
2.5
2.1
2.5
2.6
2.7
2.7
2.6
2.4
1.2
0.2
0.2
0.7
0.5
0.2
0.2

WD
SSE
E
NE
ENE
ENE
ENE
NE
ENE
ENE

ESE
ENE
ENE

Feb 11, 2019
WS(m/s)

0.3
0.5
0.9
1.1
0.6
0.1
0.7
0.8
1.9
2.4
2.1
2.4
2.4
2.5
2.5
2.5
2.3
0.9
0.1
0.1
0.4
0.3
0.1
0.1

33.33
~

Meteorological Monitoring Results : Wind Rose

Monitor period : Feb 05-12, 2019
Serial No @ H12MT4
Serial No @ H12MT4

Feb 12, 2019
WD WS(m/s) WD
E 0.2 ENE
ENE 0.3 NE
SE 0.5 E
E 0.6 ESE
ESE 0.3 SE
SE 0.1 ESE
SSE 0.4 SE
E 0.9 ESE
ENE 1.9 S
NE 2.5 S
NE
NE
NE
ENE
ENE
ENE
ESE
ESE
ENE
ENE
NE
N
ENE
NE

File Contiol :R:\Databasc\Windrose\FileContio\Win-218144-North Fence of NNEG Power Plant Feb 05-12, 2019

Ireedar §,
(Miss Preeda Somjai)
Technical Management Team

SECOT CO.,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800

TAICAAYNARA_IANA Bavra@R/NNONEN_9RIE



U3 Anen 110

SECOT CO., LTD.

239 oui3unasailszih wvanede WAL ngaNWA 10800

239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL : +66(0) 2959-3600 FAX : +66(0) 2959-3535 E-mail : cnvserv@secot.co.th

AMBIENT AIR QUALITY ANALYSIS REPORT

CLIENT NAME : Nava Nakorn Electricity Generating Co., Ltd. REFERENCE NO. . 218144(AMBIENT)/TSP

SAMPLING BY : SECOT Co., Ltd. SAMPLING DATE 1 05-12/02/2019

RECEIVE DATE : 14/02/2019 ANALYTICAL DATE : 15-20/02/2019

REPORT DATE : 25/02/2019 SAMPLE CONDITION : Good

SITE OPERATOR : Mr. Peeranont Phumphoung

LOCATION DESCRIPTION : 1. Office of Nava Nakorn Industrial Promotion Zone 3. Health Promotion Hospital of Chiang Rak Noi
2. Valaya Alongkorn Rajabhat University Under the 4. North Fence of NNEG Power Plant

Royal Patronage Demonstration School

SAMPLING UNIT RESULT REFERENCE
PARAMETER STANDARD *
DATE 1 2 3 4 METHOD
TSP (24-hr) 05-06/02/2019 mg/cu.m. 0.076 0.074 0.058 0.032 0.330 High Volume
06-07/02/2019 mg/cu.m. 0.091 0.068 0.072 0.068 Air Sampler /
07-08/02/2019 mg/cu.m. 0.081 0.077 0.102 0.075 Gravimetric Method

08-09/02/2019 mg/cu.m. 0.066 0.074 0.065 0.078
09-10/02/2019 meg/cu.m. 0.056 0.075 0.072 0.045
10-11/02/2019 mg/cu.m. 0.074 0.071 0.076 0.070

11-12/02/2019 mg/cu.m. 0.069 0.077 0.089 0.076

/WW W@m A— T —

(Miss Narisa Poowasanpetch) (Mrs. Araya Tipparuk)

Analyst Technical Management Team

Remark : 1. Reported analysis tefers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.

3. * Notification of the National Environment Board, No.24, B.E.2547 (2004).

ﬁ

F-LAB-Amb 218144(AMBIENT)/TSP
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SECOT CO., LTD.
239 awiBuaaealizih e wAL1eTe AFaNKA 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL : +66(0) 2959-3600 FAX : +66(0) 2959-3535 B-mail : cnvserv@secot.co.th

AMBIENT AIR QUALITY ANALYSIS REPORT

CLIENT NAME : Nava Nakorn Electricity Generating Co., Ltd.
SAMPLING BY : SECOT Co., Ltd.

RECEIVE DATE : 14/02/2019

REPORT DATE 1 25/02/2019

SITE OPERATOR

: Mr. Peeranont Phumphoung

LOCATION DESCRIPTION : 1. Office of Nava Nakorn Industrial Promotion Zone

2. Valaya Alongkomn Rajabhat University Under the

Royal Patronage Demonstration School

REFERENCE NO. : 218144(AMBIENT)/PM-10

SAMPLING DATE : 05-12/02/2019

ANALYTICAL DATE : 15-20/02/2019

SAMPLE CONDITION : Good

3. Health Promotion Hospital of Chiang Rak Noi

4. North Fence of NNEG Power Plant

SAMPLING RESULT REFERENCE

PARAMETER UNIT STANDARD *
DATE 1 2 3 4 METHOD

PM-10 (24-hr) 05-06/02/2019 mg/cu.m. 0.056 0.047 0.047 0.021 0.120 High Volume Air

06-07/02/2019 mg/cu.m. 0.034 0.040 0.038 0.047 Sampler (Hi-Vol PM-10

07-08/02/2019 mg/cu.m. 0.047 0.055 0.063 0.054 Size Selective Inlet) /

08-09/02/2019 mg/cu.m. 0.038 0.051 0.053 0.061 Gravimetric Method

09-10/02/2019 mg/cu.m. 0.030 0.048 0.040 0.034

10-11/02/2019 mg/cu.m. 0.045 0.045 0.041 0.054

11-12/02/2019 mg/cu.m. 0.038 0.053 0.055 0.045

(Miss Narisa Poowasanpetch)

Analyst

Remark : 1. Reported analysis refers to submitted sample only.

2. This report shall not be reproduced, except in full, without official approval.

3. * Notification of the National Environment Board, No.24, B.E.2547 (2004).

AT

(Mrs. Araya Tipparuk)

Technical Management Team

?_—_—_—

F-LAB-Amb

218144(AMBIENT)/PM-10
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R:\Databasc\Noise\FileConlrol\Noisc - 218144 -North Fence of NNEG Power Plant-Leq(24) Feb 05-12, 2019

Noise Monitoring Result : Community Noise

MTR-NNEG
Location : North Fence of NNEG Power Plant Monitor Period : Feb 05-12, 2019
SLM Model : RION NL-21 Serial No : 00487728 (No.71)

Site Operator : Mr.Peeranont P.

Calibrator Model : RION NC-74 Serial No : 34283648

Calibration Ref dBA : 94.0 Certified Date : Dec 21, 2018
SLM Reading dBA : 93.8 Cal Sheet No :NC-74-2019-037
SLM Adjust dBA : 0.2
. Equivalent Sound Pressure Level (dBA)

Time Feb 05, 2019 Feb 06, 2019* Feb 07, 2019 Feb 08, 2019: Feb 09, 2019 Feb 10, 2019 Feb 11, 2019 Feb 12, 2019I
00:00 - 01:00 . 55.70 55.10 - 54.20 - 55.80 - 53.50 - 55.70 ) 54.30
01:00 - 02:00 54.40 55.20 53.60 55.90 53.50 55.50 54.30
02:00 -~ 03:00 54.30 55.30 53.20 55.70 53.40 56.30 53.90
03:00 - 04:00 54.00 55.20 53.20 55.70 53.40 56.20 53.80
04:00 - 05:00 53.70 55.40 53.40 55.80 54.20 55.80 54.30
05:00 - 06:00 ' 53.50 55.90 53.70 55.80 55.00 55.70 55.30
06:00 - 07:00 53.70 55.50 58.40 55.70 56.80 56.20 59.50
07:00 - 08:00 53.70 55.60 55.70 56.90 56.60 56.20 64.30
08:00 - 09:00 54.20 56.40 56.40 55.20 56.60 56.80 62.00
09:00 - 10:00 55.00 55.90 56.20 55.40 55.90 57.30 55.40
10:00 - 11:00 56.20 56.00 55.60 55.40 55.40 56.10 54.30
11:00 - 12:00 56.90 56.00 55.20 54.70 55.20 55.40 54.50
12:00 - 13:00 56.60 55.40 54.60 54.50 55.40 56.10 54.00
13:00 - 14:00 56.10 55.50 54.80 54.50 56.00 56.40 53.80
14:00 ~ 15:00 55.70 55.00 54.90 54.60 55.90 75.80 56.50
15:00 ~ 16:00 55.20 54.40 55.40 54.60 53.90 58.70 56.50
16:00 -~ 17:00 55.40 54.50 55.90 54.40 54.10 55.50 58.70
17:00 ~ 18:00 ' 54.20 55.30 56.20 54.70 56.10 55.50 57.40
18:00 - 19:00 55.30 53.90 56.30 54.00 55.10 55.40 55.80
19:00 -~ 20:00 i 55.70 55.50 56.20 55.40 55.10 55.20 54.90
20:00 - 21:00 . 56.10 55.90 56.50 55.70 55.40 55.10 56.70
21:00 - 22:00 55.40 53.90 56.00 55.20 54.80 55.30 54.30
22:00 - 23:00 56.40 55.30 54.90 55.60 54.00 55.60 53.80
23:00 - 24:00 56.40 54.90 54.70 55.60 54.00 55.30 53.90

;;Q(Z‘l)* ) —55.28 55.33 55.40 55.33 55.10 62.94 57.09 -
Ldn 61.34 61.73 61.28 62.06 60.94 65.13 62.15
Lmax ** 82.60 82.90 85.90 79.20 72.70 103.00 87.40
Standard-24Hr 70 dBA
Standard-Max 115 dBA

Remark : * Average time between 14:00-14:00

** Maximum Sound Pressure Level between 14:00-14:00

ks Wf)'\ S. PFCC_C‘Q {.

(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

——————————————— ——
SECOT CO.,LTD

239 Rimklongprapa Rd.

Bangsue, Bangkok 10800
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R:\Database\Noise\FileControlNNoise-218144-North Fence of NNEG Power Plant-L90 Feb 05-12, 2019

MTR-NNEG

Location : North Fence of NNEG Power Plant

SLM Model : RION NL-21
Site Operator : Mr.Peeranont P.

Calibrator Model : RION NC-74

Remark : * Average time between 14:00-14:00

Ochsabdn 5.

(Mr.Dechsakda Supavetee)
Field Team Leader

Calibration Ref dBA : 94.0
SLM Reading dBA : 93.8
SLM Adjust dBA : 0.2
L90 (dBA)
Time :
. 00:00 - 01:00 . 54.10 54.20 53.80
01:00 - 02:00 53.70 54.20 53.10
02:00 - 03:00 53.70 54.60 52.90
03:00 - 04:00 53.10 54.70 52.80
04:00 - 05:00 53.00 54.60 52.90
05:00 - 06:00 52.80 55.20 53.20
06:00 - 07:00 53.20 55.10 53.60
07:00 - 08:00 53.00 55.10 53.60
08:00 - 09:00 52.90 55.00 55.10
09:00 - 10:00 53.50 54.40 54.90
10:00 - 11:00 54.30 54.90 54.40
11:00 - 12:00 55.60 55.00 53.80
12:00 - 13:00 55.30 54.20 53.50
13:00 - 14:00 54.90 54.10 53.70
14:00 - 15:00 54.10 53.80 53.80 53.60
15:00 - 16:00 53.60 53.20 54.30 53.70
16:00 - 17:00 53.70 52.80 54.70 53.50
17:00 - 18:00 52.80 52.50 55.10 53.60
18:00 - 19:00 53.10 52.10 55.10 52.80
19:00 - 20:00 54.40 52.40 55.60 54.40
20:00 - 21:00 54.90 52.60 55.80 55.10
21:00 - 22:00 54.70 52.70 54.90 54.20
22:00 - 23:00 55.10 52.90 54.40 54.90
23:00 - 24:00 55.30 54.00 54.30 55.00
L90(avg)* 54.04 54.04 54.22 54.46

Monitor Period

Noise Monitoring Result : Background Noise

Feb 05-12, 2019

Serial No : 00487728 (No.71)

Certified Date

Cal

Serial No :@ 34283648

: Dec 21, 2018

Sheet No : NC-74-2019-037

55.20
55.40
55.20
55.20
55.20
55.30
55.20
54.50
54.30
54.30
54.30
53.70
53.60
53.40
53.00
52.90
53.00
54.00
54.50
54.50
54.80
53.80
53.60
53.60

54.01

53.30
53.20
53.10
53.00
53.60
53.90
54.80
54.70
55.10
54.90
54.60
54.30
54.20
54.40
58.50
55.20
54.30
54.30
54.30
54.40
54.30
54.60
55.00
54.70

55.09

54.90
54.70
55.00
55.10
54.90
54.90
55.00
55.10
55.60
55.80

. 54.60
54.50
54.90
55.20
54.60
54.80
55.10
55.50
55.10
53.60
55.90
53.10
53.20
53.50

54.08

Feb 05, 2019 Feb 06, 2019 Feb 07, 2019 Feb 08, 2019 Feb 09, 2019 Feb 10, 2019 Feb 11, 2019 Feb 12, 2019

53.70
53.80
53.40
53.30
53.50
53.90
54.20
55.10
54.30
54.10
52.90
53.40
53.00
52.90

_ frepda §
(Miss Preeda Somjai)
Technical Management Team

RO ERE LAY I CLUN

SECOT €O.,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800
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MTR-NNEG

Location : Health Promotion Hospital of Chiang Rak Noi
SLM Model : RION NL-21
Site Operator : Mr.Peeranont P.

Calibrator Model : RION NC-74

Noise Monitoring Result : Community Noise

Monitor Period : Feb 05-12, 2019

Serial No : 00187488 (No.33)

Serial No : 34283648

Certified Date : Dec 21, 2018
Cal Sheet No : NC-74-2019-037

| Feb 05, 2019 Feb 06, 2019 Feb 07, 2019 Feb 08, 2019 Feb 09, 2019% Feb 10, 2019 Feb 11, 2019 Feb 12, 2019

46.10 46.10 44.60
46.80 46.80 42.70
47.70 47.70 43.20
46.30 46.30 44.20
45.20 45.20 41.50
45.70 45.70 42.90
45.30 45.30 49.10
60.50 59.50 44.90
51.50 53.50 48.60
48.60 48.60 50.10
48.10 48.10 56.60
47.40 47.40 57.70
48.70 53.50 51.50
49.60 53.40 52.90
48.70 54.90
50.50 53.60
48.80 52.30
47.90 53.30
47.50 52.90
47.60 51.70
55.00 54.50
48.40 54.30
48.40 45.90
56.30 44.70
51.46 51.86
56.40 54.11
73.00 77.00

Calibration Ref dBA : 94.0
SLM Reading dBA : 93.9
SLM Adjust dBA : 0.1
Equivalent Sound Pressure Level (dBA)
Time
00:00 - 01:00 53.90 46.10 47.10 49.50
01:00 - 02:00 47.30 44.90 47.70 55.90
02:00 - 03:00 46.00 45.40 46.10 51.90
03:00 - 04:00 47.00 46.40 47.50 51.40
04:00 - 05:00 46.50 46.60 46.90 54.00
05:00 - 06:00 48.30 50.10 49.60 52.20
06:00 - 07:00 46.00 52.40 51.30 53.80
07:00 - 08:00 49.40 49.70 50.10 53.50
08:00 - 09:00 52.10 48.70 47.70 51.00
09:00 - 10:00 55.50 47.20 49.80 49.50
10:00 - 11:00 63.10 48.30 47.10 48.20
11:00 - 12:00 51.10 49.00 47.00 47.70
12:00 - 13:00 49.60 47.80 45.70 49.20
13:00 - 14:00 49.80 47.00 46.20 49.70
14:00 - 15:00 49.10 47.80 48.30 48.20 51.60
15:00 - 16:00 51.70 47.80 49.00 48.00 50.30
16:00 - 17:00 50.80 52.00 49.60 76.50 51.20
17:00 - 18:00 50.70 59.60 50.40 63.10 51.20
18:00 - 19:00 51.30 50.40 49.70 54.20 51.60
19:00 - 20:00 51.40 51.00 55.40 54.40 52.50
20:00 - 21:00 49.80 49.60 49.10 52.90 51.10
21:.00 - 22:00 61.30 49.30 46.50 51.90 48.40
22:00 - 23:00 53.80 47.60 47.50 50.20 48.40
23:00 - 24:00 52.70 48.10 47.90 50.70 56.30
Leq(24)* 54.06 50.47 49.10 63.20 51.57
Ldn 57.91 55.24 54.86 64.33 56.43
Lmax ** 88.90 73.30 82.30 108.20 73.00
Standard-24Hr 70 dBA
Standard-Max 115 dBA

Remark : * Average time between 14:00-14:00
** Maximum Sound Pressure Level between 14:00-14:00

{VCU\/ISI\A/@!P\ 5

(Mr.Dechsakda Supavetee)
Field Team Leader

Freeda §.

(Miss Preeda Somjai)
Technical Management Team

F

—
SECOT CO.,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800
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R:\Database\Noise\FileControl\Noise- 21814 4-Heatth Promotion Hospital of Chiang Rak Noi-L90 Feb 05-12, 2019

MTR-NNEG

Noise Monitoring Result : Background Noise

Location : Health Promotion Hospital of Chiang Rak Noi

Monitor Period

Feb 05-12, 2019

SLM Model : RION NL-21 Serial No : 00187488 (No.33)
Site Operator : Mr.Peeranont P.
Calibrator Model : RION NC-74 Serial No : 34283648

Calibration Ref dBA : 94.0 Certified Date : Dec 21, 2018
SLM Reading dBA : 93.9 Cal Sheet No : NC-74-2019-037
SLM Adjust dBA : 0.1
L.90 (dBA)
Time . ; . - - "
Feb 05, 2019 Feb 06, 2019| Feb 07, 2019 Feb 08, 2019 Feb 09, 2019 Feb 10, 2019 Feb 11, 2019 Feb 12, 2019
j 00:00 - 01:00 . - 52.30 | 44.50 . 45.50 N 47.60 44.50 44.50 - 41.20_‘
. 01:00 - 02:00 45.00 | 43.70 45.70 46.80 44.60 44.60 39.50
02:00 - 03:00 44.30 42.20 43.00 47.30 45.30 45.30 39.60
03:00 - 04:00 44.50 44.60 I 46.60 49.50 44.10 44.10 39.90
04:00 - 05:00 44.90 43.60 I 43.50 51.20 43.20 43.20 39.50
05:00 - 06:00 44.80 44.40 44.30 48.30 43.60 43.60 39.80
06:00 - 07:00 44.40 46.10 45.60 47.80 43.60 43.60 42.30
07:00 - 08:00 44.60 43.10 42.10 47.50 44.00 44.00 41.80
08:00 - 09:00 45.40 42.00 39.10 43.80 46.00 46.00 42.80
09:00 - 10:00 49.50 41.90 42.40 41.80 45.30 45.30 43.40
. 10:00 - 11:00 50.40 42.80 38.90 40.90 44.40 44.40 47.10
11:00 - 12:00 46.80 44.10 38.90 41.80 43.60 43.60 49.10
12:00 - 13:00 ' 46.50 40.40 38.10 42.90 44.80 44.60 44.80
13:00 - 14:00 46.00 39.90 39.30 42.60 46.00 45.30 45.40
14:00 - 15:00 | 45.80 39.70 41.20 38.30 44.90 45.60 43.80
15:00 - 16:00 | 46.00 39.50 41.00 40.20 43.90 45.70 41.80
16:00 - 17:00 46.30 44.10 42.40 46.50 45.40 46.60 38.10
17:00 - 18:00 I 46.60 45.60 42.10 46.30 46.50 44.80 41.50
18:00 - 19:00 45.60 ! 46.50 46.50 51.30 48.80 43.90 41.60
19:00 - 20:00 47.00 46.60 45.50 53.10 49.90 44.50 43.80
20:00 - 21:00 45.60 46.00 43.20 50.70 48.40 45.50 45.40
21:00 - 22:00 : 53.10 45.10 41.70 49.10 46.80 46.80 42.60
© 22:00 - 23:00 53.00 44.10 41.60 47.60 46.80 46.80 41.50
23:00 - 24:00 50.30 44.90 41.40 48.40 46.00 46.00 41.90
L90(avg)* 48.07 44.01 43.18 47.77 45.82 45.05 43.28

Remark : * Average time between 14:00-14:00

@‘iﬂk‘ Cp& o PMCLLS-

(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

SECOT CO,,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800

TAleL BE/ANINEA_RANN Taves2@/ANAARA_2E28



R:\Database\Noise\FileControl\Noise-2 18144 -Waltamnava School-Leq(24) Feb 05-12, 2019

MTR-NNEG

Location : Wattamnava School
SLM Model : RION NL-21

Site Operator . Mr.Peeranont P.

Calibrator Model : RION NC-74
Calibration Ref dBA : 94.0
SLM Reading dBA : 94.0
SLM Adjust dBA : 0.0

Equivalent Sound Pressure Level (dBA)

Time _— —
Feb 05, 2019 Feb 06, 2019 Feb 07,

W)O - 01;0 o I 48.70 . 52.30
01:00 - 02:00 45.50 50.80
02:00 - 03:00 50.60 45.60
03:00 - 04:00 49.00 46.70
04:00 - 05:00 49.90 49.00
05:00 - 06:00 55.10 54.20
06:00 - 07:00 60.90 60.90
07:00 - 08:00 62.40 62.50
08:00 - 09:00 59.90 60.00
09:00 - 10:00 54.90 57.40
10:00 - 11:00 58.80 61.40
11:00 - 12:00 58.90 52.10
12:00 - 13:00 56.00 51.90
13:00 - 14:00 54.40 62.80
14:00 - 15:00 54.30 58.50
15:00 - 16:00 59.10 58.10 53.40
16:00 - 17:00 61.40 61.70 55.20
17:00 - 18:00 63.90 62.40 52.90
18:00 - 19:00 58.30 58.30 51.20
19:00 - 20:00 56.30 56.70 51.20
20:00 - 21:00 54.50 55.30 50.20
21:00 - 22:00 51.30 52.30 49.20
22:00 - 23:00 48.30 49.90 48.00
23:00 - 24:00 49.50 64.70 47.20
Leq(24)* N 57.59 58.79_- 5.82
Ldn 61.36 64.20 58.63
86.20 91.20 84.30

Lmax **

Standard-24Hr
Standard-Max

Remark : * Average time between 15:00-15:00

** Maximum Sound Pressure Level between 15:00-15:00

Dth s oM s
(Mr.Dechsakda Supavetee)
Field Team Leader

2019 Feb 08, 2019 Feb 09, 2019' Feb 10, 2019

46.70
45.80
47.00
47.80
51.20
55.90
57.80
55.00
52.90
52.70
51.80
52.30
52.30
52.60
57.70
54.50
55.60
56.00
54.40
54.10
52.20
51.10
50.50
49.60

55.37

60.00
84.70

Noise Monitoring Result : Community Noise

Monitor Period

Cal Sheet No

52.10

50.00 49.50
49.80 50.00 51.10
49.10 54.50 49.70
50.60 51.30 45.60
52.10 47.10 49.00
55.00 50.20 51.30
58.30 47.80 56.70
57.20 49.80 60.90
54.50 56.40 62.00
55.20 55.70 58.60
53.30 56.80 55.40
54.10 57.70 57.40
52.90 60.00 58.50
60.40 60.40 55.20
62.40 70.30 56.30
65.10 73.40 57.50
65.00 59.20 60.80
63.50 57.50 64.00
65.20 58.40 60.00
65.20 57.80 62.60
59.10 58.90 67.00
56.50 53.50 53.00
59.10 52.20 47.30
53.30 50.00 47.20
;51.41 61.35 323
63.23 62.67 61.73
101.50 94.30 97.60
70 dBA
115 dBA

Beedo §.

Feb 05-12, 2019

Serial No : 00198276 (No0.94)
Serial No : 34283648
Certified Date : Dec 21, 2018

: NC-74-2019-037

Feb 11, 2019 Feb 12, 2019

48.30
53.30
49.60
46.80
47.80
53.50
59.70
62.60
59.20
58.80
58.70
57.20
58.80
55.40
54.00

(Miss Preeda Somjai)
Technical Management Team

S
SECOT CO.,LTD

239 Rimklongprapa Rd,
Banpsue, Bangkok 10800

Tl L BRIANIAEN-2@AN Tavria/ANAORA_AR0E



R:\Database\Noisc\FileControNNoisc- 218144 -Wattamnava School-L80 Feb 05-12, 2019

Noise Monitoring Result : Background Noise

MTR-NNEG
Location : Wattamnava School Monitor Period : Feb 05-12, 2019
SLM Model : RION NL-21 Serial No : 00198276 (No0.94)

Site Operator : Mr.Peeranont P.

Calibrator Model : RION NC-74 Serial No : 34283648
Calibration Ref dBA : 94.0 Certified Date : Dec 21, 2018
SLM Reading dBA : 94.0 Cal Sheet No : NC-74-2019-037
SLM Adjust dBA : 0.0
L90 (dBA)
Time — T : — - — .
Feb 05, 2019§ Feb 06, 2019& Feb 07, 2019 Feb 08, 2019 Feb 09, 2019 Feb 10, 2019 Feb 11, 2019 Feb 12, 2019
‘ 00:00 - OT:OO o - 42.10 ) 42.60 ‘ 43.30_ ) 46.60 - 42.20 44.10 ‘ 43.70_I
01:00 - 02:00 42.90 41.70 43.50 47.50 41.40 43.60 43.20
02:00 - 03:00 44.40 43.20 43.30 \ 46.50 42.00 42.10 42.40
03:00 - 04:00 43.30 44.20 | 42.30 46.70 42.40 42.30 43.00
04:00 - 05:00 44.40 44.40 43.30 46.80 42.10 44.20 43.00
05:00 - 06:00 47.80 47.40 44.90 46.20 43.90 45.60 47.70
06:00 - 07:00 54.40 54.10 47.70 47.40 45.20 50.90 54.00
07:00 - 08:00 52.60 53.40 46.50 49.20 45.30 55.40 55.40
08:00 - 09:00 49.00 52.10 44.20 48.10 49.40 52.50 53.60
09:00 - 10:00 47.80 49.40 45.40 47.20 50.80 50.80 49.90
10:00 - 11:00 49.00 48.80 45.40 45.70 50.50 47.70 49.10
11:00 - 12:00 49.00 50.20 42.40 44.40 50.60 48.60 53.10
12:00 - 13:00 48.20 45.70 50.20 43.40 50.70 49.60 52.70
13:00 - 14:00 46.30 47.50 46.70 48.70 50.70 46.90 49.80
14:00 - 15:00 51.90 51.10 47.50 50.10 52.50 47.40 48.00
15:00 - 16:00 52.10 50.70 46.20 47.70 53.50 53.40 50.70
16:00 - 17:00 53.90 54.20 46.50 ) 48.40 54.90 51.30 54.90
17:00 - 18:00 56.30 54.50 47.10 48.30 50.80 51.40 58.40
18:00 - 19:00 52.50 51.30 45.80 46.50 52.40 53.80 53.80
19:00 - 20:00 49.40 50.10 46.10 46.00 54.30 51.50 53.60
20:00 - 21:00 47.40 46.70 47.40 46.20 52.10 48.60 53.70
21:00 - 22:00 45.20 45.40 47.30 47.00 49.90 46.80 45,90
22:00 - 23:00 43.90 44.50 44.80 46.00 46.70 45.90 43.30
23:00 - 24:00 43.80 42.30 44.40 44.50 44.70 45.20 43.60
L90(avg)* 50.05 49.85 45.94 47.14 50.09 49.82 51.79

Remark : * Average time between 15:00-15:00

G?mlﬂsn,lﬂ(’\ S, B _ JTL@C‘O V.

(Mr.Dechsakda Supavetee) (Miss Preeda Somjai)
Field Team Leader Technical Management Team

————————————————————————————— — ————————
S ——— e — S ——————

SECOT CO.,LTD
239 Rimklongprapa Rd.
Bangsue, Bangkok 10800
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USHN ¥aen 31na
SECOT CO., LTD.

239 auuINAARaYsEn LYNLIED WALIEE NTANWNMIUAT 10800

239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND

TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME - Nava Nakorn Electricity Generating Co., Ltd. REQUEST SERVICE No. : 0158/62
SAMPLING BY . SECOT Co., Ltd. SAMPLING METHOD : Grab
SAMPLING DATE : 29/01/2019 SAMPLING TIME : 13.45
RECEIVED DATE : 30/01/2019 AMALYTICAL DATE : 30/01/2019-06/02/2019
REPORT DATE : 06/02/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION : Normal FILE CODE : 218144 WW _January
ANALYSIS ND STATION
PARAMETER UNIT — , STANDARD
METHODS (non-detectable) UaanNAznNdH (Ua 1)
Temperature °c 2550 B 324 401/,452/
pH - 4500-H B s 6.45 55-90"6-9"
Total Dissolved Solids mg/l 2540 C <50 1,106 3,000
Total Suspended Solids me/l 2540 D <5 46 50" 500"
BOD; mg/l 5210 B <1.0 26.8 20" 450"
TKN mg/l 4500-N,, B <0.20 32.8 100"
Fat Oil & Grease mg/l 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - <1.8 -

) W\’\ L A’\\AL /}V\W

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER 22" ED..2012 (AWWAAPHA, WEF)

(Miss Khemchuda Insorn)

Analyst

REG. NO. 1-239-n-5976

Remark : 1. Reported analysis refers to submitted sample only.

Are T—

( Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 1-239-71-5863

2. This report shall not be reproduced, except in full, without official approval.

3. ‘/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4, 2/Nava Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page 1 of 1



UIHN ¥Aen 91na
SECOT CO., LTD.

239 nuuTuRaeetlsziln HUNL9F 1WALNED NTUNNNHILAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME : Nava Nakorn Electricity Generating Co., Ltd. REQUEST SERVICE Neo. : 0158/62
SAMPLING BY : SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE £ 29/01/2019 SAMPLING TIME : 13.50
RECEIVED DATE : 30/01/2019 ANALYTICAL DATE : 30/01/2019-06/02/2019
REPORT DATE : 06/02/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION : Normal FILE CODE 1 218144 WW_January
ANALYSIS ND STATION "
PARAMETER UNIT —r STANDARD
METHODS (non-detectable) PINNUIMI (LD 3)
Temperature °c 2550 B 316 40" 45"
pH - 4500-H B - 6.70 55-90" 69"
Total Dissolved Solids mg/l 2540 C <50 969 3.000"
Total Suspended Solids mg/l 2540D <5 22 50" 500"
BOD; mg/l 5210 B <10 54.8 20" 450"
TKN mg/l 4500-N,, B <020 1.7 100"
Fat Oil & Grease mg/l 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 2,400,000 -
REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WAS.'L[’-A!&'.\IER.ZR?‘_EQ..2_(I.I2.[;1_\’.-.'..\£A.al_‘}lﬁ...\¥.’liﬂ

. t. /)
M\MMM o O T .

(Miss Khemchuda Insorn) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 3-239-n-5976 REG. NO. 1-239-7-5863

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. ”Notiﬁcation of Ministry of Natural Resources and Environment, B3.E.2559 (2016) and
Notification of the Ministry of Industry, B.E.2560 (2017).
4. 2/Nava Nakom Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page 1 of |



USHN Faon 91na
SECOT CO., LTD.

239 ﬂuuiuﬂﬁﬂﬂﬂigﬂW LL"]J'J\TU%?“dIfﬂ l‘lJG]‘]JWQ“ﬁf) NIINWUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME . Nava Nakom Electricity Generating Co., Ltd. REQUEST SERVICE No. : 0325/62
SAMPLING BY . SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE . 22/02/2019 SAMPLING TIME © 09.45
RECEIVED DATE . 220212019 ANALYTICAL DATE - 22/02/2019-02/03/2019
REPORT DATE + 05/03/2019 SITE OPERATOR : Mr. Jirakon Limsila
SAMPLE CONDITION : Normal FILE CODE - 218144_WW_February
ANALYSIS ND STATION
PARAMETER UNIT — ' STANDARD
METHODS (non-detectable) Yaanaznou (Ua 1)
Temperature °c 2550 B 28.8 40”’452/
pH - 4500-H B - 6.46 55-9.0"6-9"
Total Dissolved Solids mg/l 2540 C <50 1,020 3,000"”
Total Suspended Solids mg/l 2540 D <5 21 50" 500"
BOD; mg/l 5210 B <1.0 26.6 20" 450"
TKN mg/] 4500-N, B <0.20 12 100"
Fat Oil & Grease mg/l 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 16,000 -

MWMW\&J\ 'jww

Analyst

(Miss Khemchuda Insorn)

REG. NO. 2-239-7-5976

Remark : 1. Reported analysis refers to submitted sample only.

Ave—

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWAT ER 227 EDL2012 (AWWAAPHA, WEE)

[N

( Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 7-239-f1-5863

2. This report shall not be reproduced, except in full, without official approval.

3. l/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4, 2/Nava Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page | of 1



UIEN Faon ana
SECOT CO., LTD.

239 punFuARBT21 UYLFD WALIIFD NTUNKUNIUAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail: envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME - Nava Nakom Electricity Generating Co., Ltd. REQUEST SERVICE No. : 0325/62

SAMPLING BY : SECOT Co., Ltd. SAMPLING METHOD  : Grab

SAMPLING DATE : 22/02/2019 SAMPLING TIME : 09.50

RECEIVED DATE ; 5}02/20 1 ; N ANALYTICAL DATE : 22/02/2019-02/03/2019

REPORT DATE : 05/03/2019 SITE OPERATOR : Mr. Jirakon Limsila

SAMPLE CONDITION : Normal FILE CODE : 218144 WW_February
ANALYSIS ND STATION T

PARAMETER UNIT IS STANDARD
METHODS (non-detectable) vannHIma (ua 3)

Temperature °c 2550B 28.1 40”’4 52/

pH . 4500-H' B - 6.64 55-9.0" 69"

Total Dissolved Solids mg/l 2540 C <50 996 3,000

Total Suspended Solids mg/1 2540 D <5 27 50" ,5002’

BOD; mg/l 5210 B <10 28.0 20" 450"

TKN mg/l 4500-N,, B <0.20 229 100"

Fat Oil & Grease mg/l 5520B <0.50 0.93 5”,1002/

Fecal Coliform Bacteria* MPN/100 ml 9221 E - 5,400,000 -

REFERENCE : STANDARD METHODS FOR EXAMINATION OF ,\L!AIF;E&_B.NDJEASIEEATBB_ZZH: ED,.2012 (AWWAAPHA. WEF)

U«\W\ W\f\&« /):wqa‘m

Analyst

REG. NO. 1-239-A-5976

(Miss Khemchuda Insom)

Remark: 1.Reported analysis refers to submitted sample only.

A T —

( Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 1-239-1-5863

2. This report shall not be reproduced, except in full, without official approval.

3. 1/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4, 2/Nava Nakorn Industrial Estate Standard.

5 Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page 1 of 1



UIHN BAdN 919N
SECOT CO., LTD.

239 ouuTuReedlizih LYIeEe 1ANEe NUMHNTIUAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME - Nava Nakorn Electricity Generating Co., Ltd. ~REQUEST SERVICE No. : 0527/62
SAMPLING BY . SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE © 19/03/2019 SAMPLING TIME . 13.46
RECEIVED DATE : 20/03/2019 ANALYTICAL DATE © 20-30/03/2019
REPORT DATE : 02/04/2019 SITE OPERATOR : Mr. Jirakon Limsila
SAMPLE CONDITION : Normal FILE CODE : 218144 WW_March
ANALYSIS ND STATION
PARAMETER UNIT — , STANDARD
METHODS (non-detectable) vaannznou (Ua 1)
Temperature ‘c 2550 B 33.0 40”,452/
pH - 4500-H' B - 6.55 55-9.0"6-9"
Total Dissolved Solids mg/! 2540 C <50 1,121 3,000
Total Suspended Solids mg/l 2540 D <5 29 50" 500"
BOD; mg/l 5210 B <10 1.8 20" 450"
TKN mg/l 4500-N,,, B <0.20 1.2 100"
Fat Oil & Grease mg/l 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - <1.8 -

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AN WASTEWATER 22" ED 2012 (AWWAAPHA, WEF)

MMHML‘ /);WV\ AT _—

(Miss Khemchuda Insorn) ( Mrs. Araya Tipparuk )

Analyst Technical Management Team
REG. NO. 1-239-f-5976 REG. NO. 7-239-71-5863

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. "Notification of Ministry of Natural Resources and Environment, B.E.2559 (2016) and
Notification of the Ministry of Industry, B.E.2560 (2017).
4, 2/Nava Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page | of |



YSHN BAon 910A
SECOT CO., LTD.

239 auuSuAaalszih 1v919Fe WADNFD NTINNUHILAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME : Nava Nakom Electricity Generating Co., Ltd. REQUEST SERVICE No. : 0527/62
SAMPLING BY : SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE : 19/03/2019 SAMPLING TIME : 13.54
RECEIVED DATE : 20/03/2019 ANALYTICAL DATE  : 20-30/03/2019
REPORT DATE : 02/04/2019 SITE OPERATOR : Mr. Jirakon Limsila
SAMPLE CONDITION : Normal FILE CODE : 218144 WW_March
ANALYSIS ND STATION
PARAMETER UNIT —— T STANDARD "
METHODS (non-detectable) VaWAUINI (U9 3)
Temperature e 2550 B 33.5 40" 45"
pH - 4500-H B . 7.15 55-90" 69
Total Dissolved Solids mg/l 2540 C <50 590 3,000
Total Suspended Solids mg/l 2540 D <5 56 50" 500"
BOD; mg/l 5210 B <1.0 121 20" 450"
TKN mg/! 4500-N, B <0.20 73.8 100"
Fat Oil & Grease mg/] 5520 B <0.50 4.7 5”‘] 002/
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 110,000,000 -

REFERENCE ; STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER 22" ED.2012 (AWWAAPHA, WEF)

K /\A\W /}WW\

(Miss Khemchuda Insorn)

Analyst

REG. NO. 1-239-A-5976

Remark : 1. Reported analysis refers to submitted sample only.

A_ T—

2. This report shall not be reproduced, except in full, without official approval.

3. l/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4. 2/Nava Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.

6. - Not available .

Page 1 of 1

( Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 1-239-A-5863



UIHN Fnon 91nA
SECOT CO., LTD.

239 auusuAae9lsE1h NG WALNED NTIMWUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME . Nava Nakorn Electricity Generating Co., Ltd. REQUEST SERVICE No. : 0779/62
SAMPLING BY . SECOT Co., Ltd. SAMPLING METHOD . Grab
SAMPLING DATE : 23/04/2019 SAMPLING TIME £ 10.18
RECEIVED DATE . 24/04/2019 ANALYTICAL DATE © 24/04/2019-02/05/2019
REPORT DATE - 03/05/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION : Normal FILE CODE : 218144 WW_April
ANALYSIS ND STATION
PARAMETER UNIT — : STANDARD
METHODS (non-detectable) Yaanagnou (Uol)
Temperature ‘c 2550 B 30.8 4()”,452/
pH . 4500-H B - 6.65 55-90"6-9"
Total Dissolved Solids mg/l 2540 C <50 615 3,000
Total Suspended Solids mg/l 2540 D <5 36 50" 500"
BOD, mg/) 5210 B <10 3.4 20" 450"
TKN mg/l 4500-N,, B <020 1.4 100"
Fat Oil & Grease mg/1 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 2,400 -

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WAS_TEMI!;'.B_;’Z"_I ED.2012 (AWWAAPHA WEE)

K/\AWM% g 1y -

(Miss Khemchuda Insorn) ( Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 2-239-n-5976 REG. NO. 3-239-A-5863

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. I/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and
Notification of the Ministry of Industry, B.E.2560 (2017).
4. 2/Nava Nakom Industrial Estate Standard.

5 Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page | of |



UIHN Fnen 1A
SECOT CO., LTD.

239 puuiunaeszih nYLede WADeED NTUNWLTINAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME . Nava Nakorn Electricity Generating Co., Ltd. REQUEST SERVICE No. : 0779/62
SAMPLING BY gicEcT, Ltd. - SAMPLING METHOD : Grab
SAMPLING DATE : 23/04/2019 SAMPLING TIME : 10.24
RECEIVED DATE 1 24/04/2019 ANALYTICAL DATE : 24/04/2019-02/05/2019
REPORT DATE : 03/05/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION : Normal FILE CODE : 218144 WW_April
ANALYSIS ND STATION
PARAMETER UNIT R STANDARD !
METHODS (non-detectable) YawnHIna (Ua 3)
Temperature ‘c 2550 B 31.2 40”,452/
pH - 4500-H B - 6.91 55-9.0" 69"
Total Dissolved Solids mg/l 2540 C <50 733 3,000"”
Total Suspended Solids mg/l 2540 D <5 96 50" ,5002/
BOD; mg/l 5210B <1.0 139 20" 450"
TKN mg/l 4500-N,,, B <0.20 75.3 100"
Fat Oil & Grease mg/l 5520 B <0.50 2.1 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 7,900,000 -

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWAT BR 22" ED.2012 (AWWAAPHA, WEF)

’U\I\MJ\DA/W\L\ /ﬁwﬁw

(Miss Khemchuda Insorn)

Analyst

REG. NO. 1-239-7-5976

Remark : 1. Reported analysis refers to submitted sample only.

SN\

( Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 1-239-f-5863

2. This report shall not be reproduced, except in full, without official approval.

3. I/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4. 2/Nava Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was petformed by TEST TECH Co.,Ltd.
6. - Not available .

Page | of |



UIEN Faon 310
SECOT CO., LTD.

239 auusuAaedlszn LUeEe WALNED NTIMWLHINAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME : Nava Nakomn Electricity Generating Co., Ltd. ~REQUEST SERVICE No. : 1018/62
SAMPLING BY . SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE : 21/05/2019 SAMPLING TIME . 1328
RECEIVED DATE © 22/05/2019 ANALYTICAL DATE : 22-30/05/2019
REPORT DATE : 30/05/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION : Normal FILE CODE . 218144 WW_May
ANALYSIS ND STATION
PARAMETER UNIT — - STANDARD
METHODS (non-detectable) YaanAzNoU (Ud 1)
Temperature ‘c 2550 B 35.8 4()”,452/
pH 5 4500-H B - 6.72 55-9.0"6-9"
Total Dissolved Solids mg/l 2540 C <50 855 3,000
Total Suspended Solids mg/l 2540 D <5 <5 50" 500"
BOD; mg/l 5210 B <1.0 1.7 20" 450"
TKN mg/l 4500-N, B <0.20 0.84 100"
Fat Oil & Grease mg/1 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221E - 33 -
REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER "2"_!_1;'[) 2012 (AWWAAPHA, WEF)

| W\«mm&« /KMW\

(Miss Khemchuda Insorn)

Analyst

REG. NO. 7-239-A-5976

Remark : 1. Reported analysis refers to submitted sample only.

n_ T—

( Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 1-239--5863

2. This report shall not be reproduced, except in full, without official approval.

3. I/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4. 2/Naval Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page | of 1



USEN Faon 1A
SECOT CO., LTD.

239 auusuAaDalszin LU WALIED NTUNWLMIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail: envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME : Nava Nakorn Electricity Generating Co., Ltd. REQUEST SERVICE No. : 1018/62
SAMPLING BY : SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE : 21/05/2019 SAMPLING TIME : 13.32
RECEIVED DATE : 22/05/2019 ANALYTICAL DATE  : 22-30/05/2019
REPORT DATE : 30/05/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION : Normal FILE CODE : 218144_WW_May
ANALYSIS ND STATION
PARAMETER UNIT ———— STANDARD "
METHODS (non-detectable) VBNNHING (U9 3)
Temperature i 2550 B 38.7 40'/,452/
pH - 4500-H B . 6.96 55-90" 69"
Total Dissolved Solids mg/l 2540 C <50 820 3,000
Total Suspended Solids mg/l 2540 D <5 76 50" 500"
BOD; mg/l 5210B <1.0 202 20" 450"
TKN mg/l 4500-N,, B <020 88.1 100"
Fat Oil & Grease mg/l 5520 B <0.50 48 5" 1007
Fecal Coliform Bacteria¥* ~ MPN/100 ml 9221 E - 57,000,000 .

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER 22" ED.2012 (AWWAAPHA, WEF)

Kt M&h S

(Miss Khemchuda Insom)

Analyst

REG. NO. 2-239-A-5976

Remark : 1. Reported analysis refers to submitted sample only.

I y—

(Mrs. Araya Tipparuk )

Technical Management Team

REG. NO. 3-239-71-5863

2. This report shall not be reproduced, except in full, without official approval.

3. I/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4. 2/Nava Nakorn Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.
6. - Not available .

Page | of 1



USHN Faon 31nA
SECOT CO., LTD.

239 ouuiunaedlsziln wU99Ee WALFD NTIMNUHIUAS 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME : Nava Nakorn Electricity Generating Co., Ltd. REQUEST SERVICE No. : 1233/62
SAMPLING BY : SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE : 18/06/2019 SAMPLING TIME : 11.39
RECEIVED DATE : 19/06/2019 ANALYTICAL DATE : 22-25/05/2019
REPORT DATE : 26/06/2019 SITE OPERATOR : Mr. Siwanon Kulawong
SAMPLE CONDITION : Normal FILE CODE : 218144 WW _June
ANALYSIS ND STATION
PARAMETER UNIT —— = STANDARD
METHODS (non-detectable) voanaznou (Ua1l)
Temperature ‘c 2550 B - 30.3 40”’452/
pH - 4500-H B - 7.05 55-90"6-9"
Total Dissolved Solids mg/l 2540 C <50 543 3,000
Total Suspended Solids mg/1 2540 D <5 8 50" 500"
BOD, mg/l 5210 B <10 <1.0 20" 450"
TKN mg/l 4500-N, B <0.20 0.78 100"
Fat Oil & Grease mg/l 5520 B <0.50 ND 5" 100"
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 92,000 -

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER '—‘2"" ED.2012 (AWWAAPHA, WEF)

'_U\«MML /fva — T _

(Miss Khemchuda Insorn) (Mrs. Araya Tipparuk )
Analyst Technical Management Team
REG. NO. 1-239-n-5976 REG. NO. 7-239-1-5863

Remark : 1. Reported analysis refers to submitted sample only.
2. This report shall not be reproduced, except in full, without official approval.
3. I/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and
Notification of the Ministry of Industry, B.E.2560 (2017).
4, 2/Nava Nakorn Industrial Estate Standard.

. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.

AN W

- Not available .

Page 1 of 1



UIHN Faon 1A
SECOT CO., LTD.

239 auusuAanalszih 1uaUNFe WADINde NTUNNUNIUAT 10800
239 RIMKLONGPRAPA ROAD, BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) 959-3600 FAX (662) 959-3535 Website : secot.co.th E-mail : envserv@secot.co.th

WATER AND WASTEWATER ANALYSIS REPORT

CLIENT NAME : Nava Nakomn Electricity Generating Co., Ltd. REQUEST SERVICE No. : 1356/62
SAMPLING BY : SECOT Co., Ltd. SAMPLING METHOD  : Grab
SAMPLING DATE . 05/07/2019 SAMPLING TIME : 13.10
RECEIVED DATE £ 06/07/2019 ANALYTICAL DATE  : 05-15/07/2019
REPORT DATE : 15/07/2019 SITE OPERATOR : Mr. Chitpon Somprasong
SAMPLE CONDITION  : Normal FILE CODE : 219144 WW _July
ANALYSIS ND STATION
PARAMETER UNIT o T2 STANDARD "
METHODS (non-detectable) YaNnINa (U 3)
Temperature ic 2550 B 29.3 40”,452/
pH . 4500-H B - 7.22 55-90" 69"
Total Dissolved Solids mg/l 2540 C <50 666 3,000
Total Suspended Solids mg/l 2540 D <5 59 50" 500"
BOD; mg/l 5210 B <10 148 20" 450"
TKN mg/1 4500-N,, B <020 91.4 100"
Fat Oil & Grease mg/l 5520 B <0.50 2.7 5" 1007
Fecal Coliform Bacteria* MPN/100 ml 9221 E - 70,000,000 -

REFERENCE : STANDARD METHODS FOR EXAMINATION OF WATER AND WASTEWATER 22"

M\MMM 4«%\4

(Miss Khemchuda Insomn)

Analyst

REG. NO. 1-239-7-5976

Remark : 1. Reported analysis refers to submitted sample only.

L2012 (AWWAAPHA, WEF)

o P

( Mrs. Araya Tipparuk )

Technical Management Team

R

2. This report shall not be reproduced, except in full, without official approval.

3, 1/Notiﬁcation of Ministry of Natural Resources and Environment, B.E.2559 (2016) and

Notification of the Ministry of Industry, B.E.2560 (2017).

4, 2/N.awa Nakom Industrial Estate Standard.

5. Fecal Coliform Bacteria (FCB) was performed by TEST TECH Co.,Ltd.

6. - Not available .

Page | of |

EG. NO. 1-239-A-5863
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High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 17,2019
Hi-Vol Pump No. : BH-023 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg) : 757
Calibration by : _ Mr.Peeranont P.
Plate | Indicate (X)| True H,O [Actual Flow (Y) X’ Remark
(cm. ) (in.) (cfm)
18 20.40 12.40 62.17 1,268.27 416.16
13 16.40 10.00 5591 916.92 268.96
10 12.60 7.60 48.85 615.51 158.76
7 8.40 5.00 39.77 334.07 70.56
5 4.60 3.10 31.49 144.85 21.16
Sum 62.40 38.10 238.19 3,279.62 935.60
Poecanpirt P - Duhsahda S

Calibrated by :

[Jan 201 9/BH-023/08/02/2019]

Approved by :

CAL-FROMO0O01




High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 11, 2019
Hi-Vol Pump No. : BH-010 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg) : 757
Calibration by :  Mr.Peeranont P.
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY X° Remark
(cm.) (1n.) (cfm)

18 20.40 13.00 63.63 1,298.05 416.16

13 16.80 10.50 57.27 962.14 282.24

10 13.20 8.20 50.71 669.37 174.24

7 8.60 5.40 41.30 355.18 73.96

5 5.20 3.40 32.94 171.29 27.04

Sum 64.20 40.50 245.85 3,456.03 973.64

Calibrated by : Peermnont P, Approved by : Quhs e

{Jan 2019/BH-010/08/02/2019]

CAL-FROMO001




High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location ; SECOT Co.,Ltd. Calibration Date : Jan 21, 2019
Hi-Vol Pump No. : __ BH-035 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg) : ___ 757
Calibration by :  Mr.Peeranont P.
. 2
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY X Remark
(cm.) (in.) (cfm)
18 17.20 12.50 62.41 1,073.45 295.84
13 14.20 10.20 56.46 801,73 201.64
10 11.00 7.50 48.53 533.83 121.00
7 7.20 5.10 40.16 289.15 51.84
5 4.20 3.20 31.98 134.32 17.64
Sum 53.80 38.50 239.54 2,832.48 687.96
o ;
Calibrated by : _Feewnot | Approved by : Dnsamda &,

[Jan 2019/BH-035/08/02/2019f

CAL-FROMO001




High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 15,2019
Hi-Vol Pump No. : BH-033 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg) : 757
Calibration by : _ Mr.Peeranont P.
. 2
Plate | Indicate (X) | True H,O [Actual Flow (Y) XY X Remark
(cm.) (in.) (cfm)
18 21.80 13.30 64.35 1,402.83 475.24
13 17.80 10.30 56.73 1,009.79 316.84
10 13.20 8.20 50.71 669.37 174.24
7 0.20 5.30 40.93 376.56 84.64
5 5.80 3.30 32.47 188.33 33.64
Sum 67.80 40.40 245.19 3,646.88 1,084.60
Calibrated by : P4 wavort ! Approved by : )

[Jan 2019/BH-033/08/02/2019]

CAL-FROMOO1



High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 11,2019
Hi-Vol Pump No. : ____BH-004 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg) : __ 757
Calibration by : __ Mr.Peeranont P.
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY X? Remark
(cm.) ( in.) (cfm)

18 18.50 13.30 64.35 1,190.48 342.25

13 15.40 10.50 57.27 881.96 237.16

10 12,10 7.80 49 47 598.59 146.41

7 8.00 5.30 40.93 327.44 64.00

5 4.50 3.20 31.98 14391 20.25

Sum 58.50 40.10 244.00 3,142.37 810.07

Calibrated by : Pe manon) V. Approved by : (’)ﬂ‘)\M M"‘ 5.

[Jan 2019/BH-004/08/02/2019]

CAL-FROMO0O1




Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 11,2019
Hi-Vol Pump No. : __ BH-011 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg): __ 757
Calibration by :  Mr.Peeranont P.
Plate | Indicate (X)| True H,O |Actual Flow (Y)| XY X*  |Remark
(cm.) (in.) (cfm)

18 18.90 12.90 63.39 1,198.07 357.21

13 15.80 10.20 56.46 892.07 249.64

10 12.20 7.40 48.21 588.16 148.84

7 8.00 5.10 40.16 321.28 64.00

5 4.40 3.10 31.49 138.56 19.36
Sum 59.30 38.70 239.71 3,138.14 839.05
Calibrated by : PetronontV: Approved by : QM‘Q\A""\‘N s,

[dan 2019/BH-011/08/02/2019]

CAL-FROMOO1




Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 15, 2019
Hi-Vol Pump No.: __ BH-034 Indicator No. : CM-02
Amb. Temp (°C) : 28 Press (mmHg) : 757
Calibration by :  Mr.Peeranont P.
. 2
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY X Remark
(cm. ) (1n.) (cfm)
18 19.60 12,70 62.90 1,232.84 384.16
13 15.80 10.00 55.91 883.38 249.64
10 12.20 7.60 48.85 595.97 148.84
7 8.00 5.00 39.77 318.16 64.00
5 4.40 3.00 30.99 136.36 19.36
Sum 60.00 38.30 238.42 3,166.70 866.00
Calibrated by : Yf’ (rao "’"{ P Approved by : @W”‘ sehuolon S,

[Jan 2019/BH-034/08/02/2019]

CAIL-FROMO001



High Volume TSP & PM-10 Calibration Data Sheet

Calibration Location : SECOT Co.,Ltd. Calibration Date : Jan 11, 2019
Hi-Vol Pump No. : ___ BH-029 Indicator No. : CM-01
Amb. Temp (°C) : 28 Press (mmHg) : 757
Calibration by :  Mr.Peeranont P,
. 2
Plate | Indicate (X)| True H,O |Actual Flow (Y) XY X Remark
(cm.) (in.) (cfm)
18 20.00 13.10 68.87 1,377.40 400.00
13 16.00 10.40 57.00 912.00 256.00
10 12.40 7.80 49.47 613.43 153.76
7 8.20 5.20 40.55 332.51 67.24
5 4.40 3.20 31.98 140.71 19.36
Sum 61.00 39.70 247.87 3,376.05 896.36
Calibrated by : T eoncon \? Approved by : @‘0"‘5““"4“ °.

[Jan 2019/BH-029/08/02/2019]

CAL-FROMO01




Sheet No. : u NC-74-2019-037 ||

SOUND LEVEL METER CALIBRATION

Calibration Location: SECOT Calibration Date: | Feb 1, 19

SOUND LEVEL CALIBRATOR

Brand Model Serial No. Calzgll';a)ted Frequency (Hz)
RION NC-74 34283648 94.00 1000
Microphone SLM
No. Brand Model Serial No. . P Reading  dB Adjust
Serial No.
(dB)
33 RION NL-21 00187488 117672 93.9 0.1
71 RION NL-21 00487728 119000 93.8 0.2
94 RION NL-21 00198276 123479 94.0 0.0
Calibrated by : f,)ﬂp‘ngw ol nS, Approved by : PTWJO\ Y
NC-74-2019-037/UNT/28/02/2019 SECOT CO.,LTD.

239 Rimklongprapa Rd. Bangsue, Bangkok, 10800, THAILAND
Tel: (662)959-3600 Fax: (662) 959-3535
E-Mail: envserv@secot.co.th
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1. Qmﬂ1Wﬂ1ﬂ1ﬂ1uﬂiiﬂ1ﬂ1ﬁ

- figmanazanuElan Win-Vane Anemometer Anemograph
- Quazams 23V Gravimetric High-Volume Air Sampler Pre-Post Weight Difference
- @ua:aawmﬂ"lmﬁu 10 lunsou Gravimetric High-Volume Air Sample Pre-Post Weight Difference

(Hi-Vol PM-10 Size Selective Inlet)

u =
2. 3TUaeN

Leq(24), Ldn, Lmax, Ly, Sound pressure level meter Integrated Sound Level Meter

3. AN

- Qmﬁgﬁ Grab sampling Thermometer/2550 B

- manutiunsa-a Grab sampling pH meter/4500-H B

- YaudaLvIUADY Grab sampling | Glass Fiber Filter Disc/2540 C

- mam%mzmﬂ"lé'ﬁwm Grab sampling Evaporation (Temperature 103-_105 °C)/2540 D

- 11704 Grab sampling Azide Modification at 20°C, 5 days/5210 B

- fmudu Grab sampling ‘ Kjeldahl/4500-N, B

- ﬁwﬁuuaﬂmﬂu ' Grab sampling Partition Gravimetric Method/5520 B

- HnoaTnavlesununiie Grab sampli_ng Multiple Tube Fermentation Technique Method
/9221 E

T-MON219144SECOT NNEG-T219144-Method
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Chemical Oxygen Demand | Open Reflux, Titrimetric Method"

o o o o Ao o«
HI1AUN AITUBWY AGIATITN

1 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method""

A19UN #1suany LG CUrA]
1

Butanol Extraction, Purge and Trap, Gas Chromatographic/
2,3 '

Mass Spectrometric Method
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1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 22 ed. Washington, DC : APHA, 2012.

2. United State Environmental Protection Agency. Closed System Purge-and-Trap and
Extraction for Volatile Organic in Soil and Waste Samples. SW-846 Method 5035A, 2002.

3. United State Environmental Protection Agency. Volatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.
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1 Aldrin

2 Arsenic

3 Barium

4 0-BHC

5 | B-8HC

6 Y-BHC

7| 6-BHC

8 Biochernical Oxygen
Demand

9 Cadmium

10 Chemical Oxygen

Demand

1) Liquid-Liquid Extraction, Gas Chromatographic Methodt 518
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass spectrometric Method!®!718l

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

2) Digestion, Inductively Coupled Plasma Method™

1) Digestion, Direct Nitrous Oxide-Acetylene Flame Method™!
2) Digestion, Inductively Coupled Plasma Method™

1) Liquid-Liquid Extraction, Gas Chromatographic Method!®** 18]
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass spectrometric Method® 1718l

1) Liquid-Liquid Extraction, Gas Chromatographic Method®!%18!
2) Liquid-Liquid Extraction, Gas Chrormatographic/

Mass spectrometric Method(®1718

1) Liquid-Liquid Fxtraction, Gas Chromatographic Method®1%18]
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass spectrometric Method(® 1%

1) Liquid-Liquid Extraction, Gas Chromatographic Method®!%!8)
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass spectrometric Method! '8

1) 5-Day BOD Test, Azide Modification Method™

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

1) Digestion, Direct Air-Acetylene Flame Method (4

2) Digestion, Electrothermal Atornic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method!

1) Closed Reflux, Colorimetric Method™

2) Closed Reflux, Titrimetric Method™

/11 Chlordane...
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Chlordane

Chromium

Copper

Cyanide

2,4-D

4,4'-DDD

4.4'-DDE

4,4'-DDT

Dieldrin

Endosulfan !

Endosulfan Il

1) Liquid-Liquid Extracticn, Gas Chromatographic Method®!*¢

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass spectrometric Method™!"18

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

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

3) Digestion, Inductively Coupled Plasma Method™
1) Distillation, Titrimetric Method

2) Distillation, Colorimetric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®!®

1) Liquic-Liquid Extraction, Gas Chromatographic Method®™!>#

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!*718l

1) Liquid-Liquid Extraction, Gas Chromatographic Method!®*>#

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™!718!

1) Liquid-Liquid Extraction, Gas Chromatographic Method!®!>1#

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™!71¢

1) Liquid-Liquid Extraction, Gas Chromatographic Method!®'*®

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®!7*8

1) Liquid-Liguid Extraction, Gas Chromatographic Method! %1%

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™®!71®

1) Liquid-Liquid Extraction, Gas Chroratographic Method!®'>®

2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!®!718!
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26

27

28

29

30

31

32

33

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Formaldehyde

Free Chlorine

Heptachlor

Heptachlor Epoxide

Hexavalent Chromium

l.ead

Manganese

Methoxychlor

Mercury

1) Liquid-Liquid Extraction, Gas Chromatographic Method™!512!
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!®17:18!

1) Liquid-Liquid Extraction, Gas Chromatographic Method®!518]
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method®!7:28]

1) Liquid-Liquid Extraction, Gas Chromatographic Method®!518]
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method® 1718l

Distillation, Colorimetric Method™

1) lodometric Method™

2) DPD Colorimetric Method!

1) Liquid-Liquid Extraction, Gas Chromatographic Method!®1518]
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Methodl®17:12]

1) Liquid-Liquid Extraction, Gas Chromatographic Method!*1518)
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™ 1748l

Filtration, Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®

1) Digestion, Direct Air-Acetylene Flame Method!

2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method!™

3) Digestion, Inductively Coupled Plasma Method

1) Liquid-Liquid Extraction, Gas Chromatographic Method!*!1%18)
2) Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™!718

Digestion, Cold-Vapor Atomic Absorption Spectrometric

Method®

fﬁid Nickel...
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34 Nicket 1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™

35 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method
2) Soxhlet Extraction Method™

36 | pH Electrometric Method™

37 | Phenols 1) Distillation, Chloroform Extraction Method™
2) Distillation, Direct Photometric Method™

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

39 | Sulfide 1) ZnS Precipitation, lodometric Method™
2) ZnS Precipitation, Methylene Blue Method™

40 | Suspended Solids Dried at 103-105°C

41 | Temperature Laboratory and Field Methods™

42 | Total Dissolved Solids | Dried at 180°C™

43 | Total Kjeldahl Nitrogen | 1) Macro-Kjeldahl, Titrimetric Method™
2) Semi-Micro-Kjeldahl, Titrimetric Method'®

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

A91UH dnsuany BRRIGENED]

1 Antimony 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method®!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method!!!

2 Arsenic 1) Isokinetic, Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method !
2) Isokinetic, Digestion, Inductively Coupled Plasma Method!?!!

3 | Beryllium Isokinetic, Digestion, Inductively Coupled Plasma Method?!

/4 Cadmium...
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q Cadmium 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method?
2) Isckinetic, Digestion, Inductively Coupled Plasma Method!!
5 | Carbon Monoxide Non-Dispersive Infrared Method Y
6 | Chlorine 1) Absorption, lon Chromatographic Method®?!
2) Isokinetic, lon Chromatographic Method?!
7 Chromium 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method®?!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method
8 Cobalt Isokinetic, Digestion, Inductively Coupled Plasma Method®?!
9 | Copper 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method?!!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method®?!
10 | Cresol Adsorption, Gas Chromatographic Method?!
11 | Hydrogen Chloride 1} Absorption, lon Chromatographic Method?!
2) Isokinetic, lon Chromatographic Method!2V
12 | Hydrogen Fluoride 1) Absorption, lon Chromatographic Method®?!
2) Isokinetic, lon Chromatographic Method?!
13 | Hydrogen Sulfide Absorption, lodometric Method!!
14 | Lead 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method@!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method@!
15 | Manganese 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method!!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method!?!
16 | Mercury 1) Isokinetic, Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®?!!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method®?
17 | Nickel 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method2!]
2} Isokinetic, Digestion, Inductively Coupled Plasma Method2!
18 | Opacity Ringelmann’s Method?
19 Oxides of Nitrogen 1) Absorption, lon Chromatographic Method®"
2) Absorption, Phenoldisulfonic Acid Method?!
3) Chemiluminescence Method®Y
20 ] Selenium 1) sokinetic, Digestion, Hydride Generation/Atornic Absorption
Spectrometric Method®!
2) Isokinetic, Digestion, Inductively Coupled Plasma Method@!
21 | Sulfur Dioxide 1) Absorption, Barium-Thorin Titrimetric Method@!
2) UV-Fluorescence Method®! 0 o

an "7 122 sulfuric...




sdud dsuany BAAszn
22 | Sulfuric Acid lsokinetic, Bariumn-Thorin Titrimetric Method®!
23 | Tin Isokinetic, Digestion, Inductively Coupled Plasma Method?!
24 | Total Suspended lsokinetic, Gravimetric Method®"
Particulate
25 | Vanadium lsokinetic, Digestion, Inductively Coupled Plasma Method®?!
26 | Xylene 1) Adsorption, Gas Chromatographic Method™"
2) Adsorption, Gas Chromatographic/Mass Spectrometric Method2!
27 Zinc 1) Isokinetic, Digestion, Direct Air-Acetylene Flame Method?!
2) Isckinetic, Digestion, Inductively Coupled Plasma Method?"
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Aldrin

Antimony

Aroclor 1254

Arsenic

1) Waste Extraction, Gas Chromatographic Method®'>#

2) Waste Extraction, Gas Chromatographic/Mass Spectrometric
Methodhi7:20l

3) Soxhlet Extraction, Gas Chromatographic Method!>2”

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

1) Waste Extraction, Hydride Generation/Atomic Absorption

Spectrometric Method™®%#

2) Waste Extraction, Inductively Coupled Plasma Method!614

3) Digestion, Hydride Generation/Atomic Absorption Spectrometric
Method®?

4) Digestion, Inductively Coupled Plasma Method®'#

1) Waste Extraction, Gas Chromatographic Method!!*%2]

2) Soxhlet Extraction, Gas Chromatographic Method 2"

1) Waste Extraction, Hydride Generation/Atomic Absorption

Spectrometric Method™*#

2} Waste Extraction, Inductively Coupled Plasma Method™%
3) Digestion, Hydride Generation/Atomic Absorption Spectrometric
Method®®

4) Digestion, Inductively Coupled Plasma Method™®!?

G&m %mﬂﬁ"/ /5 Barium,.,
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Barium

Beryllium

Cadmium

Chlordane

Chromium

Cobalt

Copper

2,4-0

1) Waste Extraction, Direct Nitrous Oxide-Acetylene Flame
Method!611

2) Waste Extraction, Inductively Coupled Plasma Method!2

3) Digestion, Direct Nitrous Oxide-Acetylene Flame Method®!!

4) Digestion, Inductively Coupled Plasma Method®'3

1) Waste Extraction, Inductively Coupled Plasma Method(*42

2) Digestion, Inductively Coupled Plasma Method®'?

1) Waste Extraction, Direct Air-Acetylene Flame Method61!
{1,6,12]

3) Digestion, Direct Air-Acetylene Flame Method!®!!

4) Digestion, Inductively Coupled Plasma Method®!?

)
)
)
2) Waste Extraction, Inductively Coupled Plasma Method
)
)
1) Waste Extraction, Gas Chromatographic Methodt*52!
)

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method™172%

3) Soxhlet Extraction, Gas Chromatographic Method!>2%)

4) Soxhiet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"?"

1) Waste Extraction, Direct Air-Acetylene Flame Method™4!
2) Waste Extraction, Inductively Coupled Plasma Method™®!?

3) Digestion, Direct Air-Acetylene Flame Method!®!!

4) Digestion, Inductively Coupled Plasma Method(®'?

1) Waste Extraction, Inductively Coupled Plasma Method™®42

2) Digestion, Inductively Coupled Plasma Method! !

1) Waste Extraction, Direct Air-Acetylene Flame Method!611]

2) Waste Extraction, Inductively Coupled Plasma Method 1412

3) Digestion, Direct Air-Acetylene Flame Method! !

4) Digestion, Inductively Coupled Plasma Method®®*?

1) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method™1720!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"2”

y\mﬂlzq"‘/ﬁa 4.4°-D0D ...
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16

17

4,4°-DDD

4.4°-DOE

4,4-DOT

Dieldrin

Endrin

1) Waste Extraction, Gas Chromatographic Method!>2:
2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method"%

3) Soxhlet Extraction, Gas Chromatographic Method!!*2
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(*/2

1) Waste Extraction, Gas Chromatographic Method!1>2!

2) Waste Bxtraction, Gas Chromatographic/

Mass Spectrometric Method™172

3) Soxhlet Extraction, Gas Chromatographic Method!52!
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"?!

1) Waste Extraction, Gas Chromatographic Method!!%%)
2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method®*7%

3) Soxhlet Extraction, Gas Chromatographic Method!#2%)
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methoglt2)

1) Waste Extraction, Gas Chromatographic Method!*152%

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method®1"2!

3) Soxhlet Extraction, Gas Chromatographic Method!>2”
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"!

1) Waste Extraction, Gas Chromatographic Method®15201

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method72

3) Soxhlet Extraction, Gas Chromatographic Method!*
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?”

/18 Heptachlor...
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19

20

21

22

23

Endosulfan |

Endosulfan ||

Heptachlor

Hexavalent Chromium

Lead

Lindane

1) Waste Extraction, Gas Chromatographic Method®152

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method(72%

3) Soxhlet Extraction, Gas Chromatographic Method!*%”
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"#%

1) Waste Extraction, Gas Chromatographic Method**2%

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method®1%20

3) Soxhlet Extraction, Gas Chromatographic Method"*2%
4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method*"2

1) Waste Extraction, Gas Chromatographic Method! 152

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method**

3) Soxhlet Extraction, Gas Chromatographic Method52"

4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"2

1) Waste Extraction, Colorimetric Method!710!

2) Digestion, Colorimetric Method!7%!

1) Waste Extraction, Direct Air-Acetylene Flame Method>6!
2) Waste Extraction, Inductively Coupled Plasma Method!!41?!
3) Digestion, Direct Air-Acetylene Flame Method!!

4) Digestion, Inductively Coupled Plasma Method'%!#

1) Waste Extraction, Gas Chromatographic Method! 452

2) Waste Extraction, Gas Chromatographic/

Mass Spectroretric Method!"20!

3) Soxhlet Extraction, Gas Chromatographic Method!**%!

4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"#"

/24 Mercury...
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24

25

26

27

28

29
30

32

Mercury

Methoxychlor

Molybdenum

Nickel

Pentachlorophenol

pH

Selenium

Silver

Thallium

1) Waste Extraction, Cold-Vapor Atomic Absorption
Spectrometric Method®1314

2) Waste Extraction, Inductively Coupled Plasma Method!4!?
3) Digestion, Cold-Vapar Atomic Absorption Spectrometric
Method[l?l,lﬂ]

4) Digestion, Inductively Coupled Plasma Method

1) Waste Extraction, Gas Chromatographic Method52%

2) Waste Extraction, Gas Chromatographic/

Mass Spectrometric Method™*172!

3) Soxhlet Extraction, Gas Chromatographic Method*>?!

4) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"2"

1) Waste Extraction, Inductively Coupled Plasma Method ™42
2) Digestion, Inductively Coupled Plasma Method®!?

1) Waste Extraction, Direct Air-Acetylene Flame Method!411]
2) Waste Extraction, Inductively Coupled Plasma Method!62!
3) Digestion, Direct Air-Acetylene Flame Method!®!!

4) Digestion, inductively Coupled Plasma Method®é!?
1) Waste Extraction, Gas Chrornatographic/

Mass Spectrometric Method®®%!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®#%

Electrometric Method™”!

1) Waste Bxtraction, Hydride Generation/Atomic Absorption
Spectrometric Method™6)

2) Waste Extraction, Inductively Coupled Plasma Method!-4
3) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Methad®18]

4) Digestion, Inductively Coupled Plasma Method!?

1) Waste Extraction, Inductively Coupled Plasma Method™ 412
2) Digestion, Inductively Coupled Plasma Method®!?

1) Waste Extraction, Inductively Coupled Plasma Methodtt412

2) Digestion, Inductively Coupled Plasma Method®!?

/33 Trichlogethytene...
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33 Trichloroethylene 1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method®#223
2) Purge-and-Trap, Gas Chromatographic/
Mass Spectrometric Method?#2
34 | Vanadium 1) Waste Extraction, Inductively Coupled Plasma Method! 42
2) Digestion, Inductively Coupled Plasma Method®!?
35 Vinyl Chloride 1) Waste Extraction, Gas Chromatographic/
Mass Spectrometric Method!%223
2) Purge-and-Trap, Gas Chromatographic/
Mass Spectrometric Method?2%
36 Zinc 1) Waste Extraction, Direct Air-Acetylene Flame Method™6!!!
2) Waste Extraction, Inductively Coupled Plasma Method!412
3) Digestion, Direct Air-Acetylene Flame Method!5!!
4) Digestion, Inductively Coupled Plasma Method!®!2
wngsdneds

1. NFENTRNRAEUNTT. UTENANTENTNERATUNTIY, WA, 2548, L%Wﬁﬁﬂﬁ']’ﬁﬁ@ﬁfjgﬂ
vioTagitliliudn. svAaaiyunen, 25 unsias 2549, iguil 123 meufiey 114,

2. ATENINYAFIMNTIU. USZnIANTenInNgramngsd, W.a.2549 399 fviunaU3sn
wihaduiideuluoimafissusesnnnUaswemiioilsd@nildunaududamas.
srwfineiyune, 4 §unan 2549, il 123 nouiiay 125 4

3. awmfrmnssudandenwiasemdlng. gliofnszinnde. fuiefsd 4. nganme:
Fouufanasfium, 2547,

4. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 22" ed. Washington, DC: APHA, 2012,

5. United States Environment Protection Agency. Acid Digestion of Aqueous Samples
and Extracts for Total Metals for Analysis by FLAA or ICP Spectroscopy. SW-846 Method
3010A, 1992

6. United States Environmental Protection Agency. Acid Digestion of Sediments
Sludges and Soils, SW-846 Method 30508, 1996.

7. United States Environmental Protection Agency. Alkaline Digestion for Hexavalent

Chromium. SW-846 Method 3060A, 1996.
n
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8. United States Environmental Protection Agency. Antimony and Arsenic (Atomic
Absorption, Borohydride Reduction). SW-846 Method 7062, 1994,

9. United States Environmental Protection Agency. Chlorinated Herbicides by GC
using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996.

10. United States Environmental Protection Agency. Chromium, Hexavalent
(Colorimetric). SW-846 Method 7196A, 1996.

11. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007.

12. United States Environmental Protection Agency. Inductively Coupled Plasma-
Atomic Ernission Spectrometry. SW-846 Method 6010C, 2000.

13. United States Environmental Protection Agency. Mercury in Liquid Waste
(Manual Cold-Vapor Technique). SW-846 Method 7470A, 1994.

14, United States Environmental Protection Agency. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technigue). SW-846 Method 74718, 2007.

15. United St.ates Environmental Protection Agency. Organochlorine Pesticides by
Gas Chromatography. SW-846 Method 80818, 2007.

16. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994.

17. United States Environmental Protection Agency. Semi Valatile Organic Compounds
by Gas Chromatography/Mass Spectrometry (GC-MS). SW-846 Method 82700, 1998.

18. United States Environmental Protection Agency. Seperatory Funnel Liquid-Liquid
Extraction. SW-846 Method 3510C,1996.

19. United States Environmental Protection Agency. Soil and Waste pH. SW-846
Method 9045D, 2004,

20. United States Environmental Protection Agency. Soxhlet Extraction. SW-846
Method 3540C, 1996.

21. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60 Appendix A, 2016.

22. United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography-Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

23, United States Environmental Protection Agency. Purge-and-Trap for Aqueous

Samples. SW-846 Method 5030C, 2003, "
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1 Color ADMI Weighted-Ordinate Spectrophotometric Method™!
2 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method,;

Filtration, Colorimetric Method; Calculation M
2) Digestion, Electrothermal Atomic Absorption

Spectrometric Method; Filtration, Colorimetric Method;

Calculationt

irlfEy S1uay 118 $wms
feudl F15UaNY 35A5129
1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'! :
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!
3 Aldrin 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
4 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectroretric Method!™
5 Antirnony 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!™
2) Digestion, Inductively Coupled Plasma Method™
6 Arsenic 1) Digestion, tlydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method!
7 | Atrazine Liquid-Liquid Extraction, Gas Chromatographic Method™
8 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame Method!!
2) Digestion, inductively Coupled Plasma Method!®
9 Benz(a)anthracene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
10 Benzene 1) Purge and Trap, Gas Chromatographic Method!!

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

/11 Benzo()fluoranthene...
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11 Benzo(k)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
12 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®!”
14 | Benzo(a)pyrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
15 Benzolg,h,ilperylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method*!
16 | Beryllium Digestion, Inductively Coupled Plasma Method™
17 Bis(2-chloroethyl)ether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"!
18 | Bis(z-ethylhexyl) phthalate | Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrornetric Method™
20 | Bromoform 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
21 Butyl Benzyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
22 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method™!
23 | Carbazole Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!*)
24 | Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
25 Carbon Tetrachloride 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
26 | Chlordane 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™!
27 p — Chloroanitine Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!?!
28 Chlorobenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!!

/29 Chlorodibromomethane ...
Ao e
Pl
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29 Chlorodibromomethane | Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
30 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
31 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™!
32 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method ™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!"
33 Chromium (1) 1) Digestion, Direct Air-Acetylene Flame Method,;
Filtration, Colorimetric Method; Calculation ™
2) Digestion, Electrothermal Atomic Absorption Spectrometric
Method; Filtration, Colorimetric Method; Calculation tl
3) Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation
34 | Chromium (VI) Filtration, Colorimetric Method™
35 Chrysene Liquid-l_iquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
36 Cyanide 1) Distillation, Titrimetric Method!!!
2) Distillation, Colorimetric Method™
37 2,4-D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
38 | DDD 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 DDE 1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
40 DoT 1) Liquid-Liguid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 Dibenz(a,h)anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
42 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
13 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a4 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ W
45 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ ¢ 7

o
Mass Spectrometric Method! g AP

/46 33-Dichlorobenzidine...




aeud A1TNANY Bes1zid
a6 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
a7 1,1-Dichloroethane 1) Purge and Trap, Gas Chromatoeraphic Method(!!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
48 | 1,2-Dichloroethane 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 | 1,1-Dichloroethylene 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 | cis-1,2-Dichloroethylene 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
51 trans-1,2-Dichloroethylene | 1) Purge and Trap, Gas Chromatographic Method!!!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
52 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"
53 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
54 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™
55 1,3-Dichloropropene Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method™
56 | Dieldrin 1) Liquid-Licquid Extraction, Gas Chromatographic Method™!
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!
57 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
58 2,4-Dimethylphencl Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
59 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
60 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
61 2,6-Dinitrotoluene Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!"
62 Di-n-Octyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!!!

/63 Endosulfan...
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65

66
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73

74

75
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78

79

Endosulfan

Endrin

Fthylbenzene

Fluoranthene
Fluorene

Heptachlor

Heptachlor Epoxide

Hexachlorobernzene
Hexachloro-1,3-butadiene
n-Hexane

- HCH

[3- HCH

Y- HCH

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd) Pyrene

lsophorone

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

2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Liguid-Liquid Extraction, Gas Chromatographic Method!
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!
1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction Gas Chromatographic/
Mass Spectrometric Method™
Ligquid-Liquid Extraction Gas Chromatographic/
Mass Spectrometric Method!™
1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) tiquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method1¥
1) tiquid-Liquid Extraction, Gas Chromatographic Method!!
2) Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
1) Liquid-Liquid Extraction, Gas Chromatographic Method!™
2) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
1) Liquid-Liquid Extraction, Gas Chromatographic Method™
2) Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Ligquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™!
Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!

) )
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82
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91
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93

Lead

Manganese

Mercury

Methanol
Methoxychlor
Methyl Bromide

Methylene Chloride

2-Methylphenol
Methyl Tert-Butyl Ether
Naphthalene

Nickel

Nitrobenzene
N-Nitrosodiphenylamine

Polychlorinated Biphenyls
- PCB 1016
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
- PCB 1260

1) Digestion, Direct Air-Acetylene Flame Method!

2) Digesticn, Electrothermal Atomic Absorption
Spectrometric Method!™

3) Digestion, Inductively Coupled Plasma Method™

1) Digestion, Direct Air-Acetylene Flame Methad™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method!

1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!™

2) Digestion, Inductively Coupled Plasma Method™

Direct Aqueous Injection, Gas Chromatographic Method?!!

1) Liquid-Liquid Extraction, Gas Chromatographic Method™

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

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™

1) Purge and Trap, Gas Chromatographic Method!™

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™®**!

Purge and Trap, Gas Chromatographic/

tass Spectrometric Method!

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!!

1) Digestion, Direct Air-Acetylene Flame Method™®

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™!

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method!™

Liquid-liquid Extraction, Gas Chromatographic Method™

\Cante
Q/a?ﬁ_q).b@
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102
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104

105

106

107

108

109

Pentachlorophenol

Phenanthrene

o
Phenol

Pyrene

Selenium

Silver

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethylene

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene

2.4,5-trichlorophenol

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
lectrometric Method!™
1) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
2) Distillation, Chloroform Extraction Method™
3) Distillation, Direct Photometric Method™
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
1) Digestion, Hydride Generation/ Atomic Absorption
Spectrometric Method!™
2) Digestion, Inductively Coupled Plasma Method!™
1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method™”
1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chrornatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
1) Purge and Trap, Gas Chromatographic Method!!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
1) Purge and Trap, Gas Chromatographic Method!™
2) Puree and Trap, Gas Chromatographic/
Mass Spectrometric Method'™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chrornatographic/
Mass Spectrometric Method!™
1) Purge and Trap, Gas Chromatographic Method!!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
1) Purge and Trap, Gas Chrornatographic Method!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Liquid-Liquid Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method™""

/110 2,4,6-Trichlorophenol ..
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110 | 2,4,6-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
111 | 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
112 | Vanadium Digestion, Inductively Coupled Plasma Method™
113 | Vinyl Chloride 1) Purge and Trap, Gas Chromatographic Method™

2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
114 | m-Xylene 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
115 | o-Xylene 1) Purge and Trap, Gas Chromatographic Method!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!!
116 | p-Xylene 1) Purge and Trap, Gas Chromatographic Method!!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
117 | Xylene (Total) 1) Purge and Trap, Gas Chromatographic Method™
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
118 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method™!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, Inductively Coupled Plasma Method!!

Sy 912U 120 $78015
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1 Acenaphthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®'*!
2 Acetone Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®*®

3 Aldrin 1) Ultrasenic Extraction, Gas Chromatographic Method®!%!
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®™!

4 Anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*”!
5 Antimony 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method®!!
2) Digestion, Inductively Coupled Plasma Metho

d 2,9
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6 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®*
2) Digestion, Inductively Coupled Plasma Method®”
7 Atrazine Soxhlet Extraction, Gas Chromatographic Method®”!
8 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method?1%
2) Digestion, Inductively Coupled Plasma Method®?
9 Benz(a)anthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*”!
10 | Benzene 1) Purge and Trap, Gas Chromatographic Method!®!*
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!®
11 Benzo(bjfluoranthene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®®
12 | Benzo(k)fluoranthene Soxhlet Extraction, Gas Chromalographic/
Mass Spectrometric Method®?
13 Benzoic Acid Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®*”
14 Benzaola)pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®'?!
15 Benzolg,h,iiperylene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*”)
16 Beryllium Digestion, Inductive Coupled Plasma Method®!
17 Bis(2-chloroethyl) ether Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!”
18 Bis(2-ethylhexyl) phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'!
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!d
21 Butyl Benzyl Phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®1?
22 | Cadmium 1) Digestion, Direct Air-Acetylene Flame Method*!
2) Digestion, Inductively Coupled Plasma Method®”
23 Carbazole Soxhlet Extraction, Gas Chromatographic/
Mass Spectromatric Method®*
24 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®®
25 Carbon Tetrachloride 1) Purge and Trap, Gas Chromatographic Method®*%)

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®1¥

“lende="" /26 Chlordane ...
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26 Chlordane 1) Ultrasonic Extraction, Gas Chromatographic Method®19!
2) Ultrasonic Extraction, Gas Chromatoeraphic/
Mass Spectrometric Method®'!
27 p - Chloroaniline Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!”
28 Chlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®®
29 Chlorodibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®®l
30 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®
31 2-Chlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®!”
32 Chromium 1) Digestion, Direct Air-Acetylene Flame Method®1
2) Digestion, Inductively Coupled Plasma Method??
33 Chromium (111 1) Digestion, Direct Air-Acetylene Flame Method;
Digestion, Colorimetric Method, Calculation31012
2) Digestion, Inductively Coupled Plasma Method;
Digestion, Colorimetric Method; Calculation 23912
34 Chromium (V) Digestion, Colorimetric Method®*”
35 Chrysene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*”
26 Cyanide 1) Extraction, Distillation, Titrimetric Method
2) Extraction, Distillation, Colorimetric Method®@*242%)
37 2,4-D Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
38 oDD 1) Ultrasonic Extraction, Gas Chromatographic Method®*¢!
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®*!
29 DDE 1) Ultrasonic Extraction, Gas Chromatographic Method!®te!
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®*
40 oDT 1) Ultrasonic Extraction, Gas Chromatographic Method!é1
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!”
41 Dibenz{a,hlanthracene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!”
42 Di-n-Butyl Phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®'®
43 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®'®

744 1,3-Dichlorobenzene...
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a4 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®®
45 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®
46 3,3wDichLorobenzidine Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®
47 1,1-Dichloroethane 1) Purge and Trap, Gas Chromatographic Method®*?]
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
48 1,2-Dichloroethane 1) Purge and Trap, Gas Chrornatographic Method &%
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®1
49 1,1-Dichloroethylene 1) Purge and Trap, Gas Chromatographic Method®*?!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'9
50 cis-1,2-Dichloroethylene 1) Purge and Trap, Gas Chromatographic Method®1%]
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®®
51 2,4-Dichlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®*
52 trans-1,2-Dichloroethylene | 1) Purge and Trap, Gas Chromatosraphic Method®!*
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!®
53 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Niass Spectrometric Method®18!
54 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®
55 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®8l
56 Dieldrin 1) Ultrasonic Extraction, Gas Chromatographic Method®*®!
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®”!
57 Diethyl Phthalate Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method>
58 2 f-Dimethylphenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!®*”!
59 2,4-Dinitrophenol Ultrasonic Fxtraction, Gas Chromatographic/
Mass Spectrometric Method®'™
60 2,4-Dinitrotoluene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method®*”!

/61, 2,6-Dinitrotoluene ...
(Yo Norio
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61

62

63

64

65

66

67

68

69

70

71

73

74

75

76

2.6-Dinitrotoluene
Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene
Fluorene

Heptachlor

Heptachlor Epoxide

Hexachlorobenzene
Hexachloro-1,3-butadiene
n-Hexane

Q- HCH

B- HCH

Y- HCH

Hexachlorocyclopentadiene

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®”
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method® ™
1) Ultrasonic Extraction, Gas Chromatographic Metho
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®'”
1) Ultrasonic Extraction, Gas Chromatographic Metho

2) Ultrasonic Extraction, Gas Chrornatographic/
6,151

d{é,ls]

d[6,16]

Mass Spectrornetric Method!
1) Purge and Trap, Gas Chromatographic Method®5!
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®®
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®"

1) Ultrasonic Extraction, Gas Chromatographic Method®1¢!
2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method!®!”

1) Ultrasonic Extraction, Gas Chromatographic Method®¢)
2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®"”
Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!”

Soxhlet Extraction, Gas Chramatographic/
Mass Spectrometric Method®'”

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®

1) Ultrasonic Extraction, Gas Chromatographic Method®6!
2y Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®™
1) Ultrasonic Extraction, Gas Chromatographic Method®®!
2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®'”

1) Ultrasonic Extraction, Gas Chromatographic Method!®¢!
2) Ultrasonic Extraction, Gas Chromatographic/

Mass Spectrometric Method®*?

Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method>'!

/1T Hexachloroethane...
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7 Hexachloroethane Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™'”
78 Indeno(1,2,3-cd) pyrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!?
79 Isophorone Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®”
80 Lead 1) Digestion, Direct Air-Acetylene Flame Method @1
2) Digestion, Inductively Coupled Plasma Method®®
81 Manganese 1) Digestion, Direct Air-Acetylene Flame Method?1?
2) Digestion, Inductively Coupled Plasma Method®!
82 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
spectrometric Method"
2) Digestion, Inductively Coupled Plasma Method®”!
83 Methanol Purge and Trap, Gas Chromatographic Method!®**
84 Methaoxychlor 1) Ultrasonic Extraction, Gas Chromatographic
Method®*¢!
2) Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®!”
85 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!®
86 Methylene Chloride 1) Purge and Trap, Gas Chromatographic Method®+?!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®18
87 2-rnethylphenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method®**
38 Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'™
39 Naphthalene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!%
90 Nickel 1) Digestion, Direct Air-Acetylene Flame Method?10!
2) Digestion, Inductively Coupled Plasma Method®”
91 Nitrobenzene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®”
92 N-Nitrosodiphenylamine Soxhlet Extraction, Gas Chrornatographic/
Mass Spectrometric Method®!¥!
93 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic Method®2?!

- Aroclor 1016
- Aroclor 1221
- Aroclor 1232
- Aroclor 1242
- Aroclor 1248

/ 93 Polychlorinated Biphenyls ...
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93 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic
- Aroclor 1254 Method®#2

Aroclor 1260
- 2,2 5-Trichlorobiphenyl
- 2,2',5,5‘-Tetrachlorobiphenyl
- 2,2',4,5,5'—Pentachlorob‘aphenyt
- 2,3,3‘,4,4',5~Pentachtorobiphenyt
- 2,2',3,4,4',5'-HexachLorobiphenyL
- 2,2',4,4‘,5,5'—He><achlorobiphenyl
- 2,2',3,&,4-',5,5'—HeptachlorobiphenyL

94 Pentachlorophenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method™"

95 Phenanthrene Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®*

96 Phenol Ultrasonic Extraction, Gas Chromatographic/
Mass Spectrometric Method!®?!

97 Pyrene Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method™*”!

98 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method 2%

2) Digestion, Inductively Coupled Ptasma Method'??

99 | Silver 1) Digestion, Direct Ai-Acetylene Flame Method?1?
2) Digestion, Inductively Coupled Plasma Method?)

100 | Styrene 1) Purge and Trap, Gas Chromatographic Method®!?

2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®!¥

101 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®*8!
102 | Tetrachloroethylene 1) Purge and Trap, Gas Chromatographic Method®1%]
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®!®!
103 | Toluene 1) Purge and Trap, Gas Chromatographic Method
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method®!&
104 | TPH (C5-C8) 1) Puree and Trap, Gas Chromatographic Metho
2) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™®

105 | TPH (C>8-C16) Soxhlet Extraction, Gas Chromatographic/
.2

8,15]

d[8,21]

Mass Spectrometric Metho

106 | TPH (C>16-C35) Soxhlet Extraction, Gas Chromatographic/
521

Mass Spectrometric Metho
/107 1,2,11-Trichlor<?benzene...
OM Y)onsoe
pin 62
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107 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®e
108 | 1,1,1-Trichloroethane 1) Purge and Trap, Gas Chromatographic Method®*?!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®
109 | 1,1,2-Trichloroethane 1) Purge and Trap, Gas Chromatographic Method!®!*!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®!®
110 | Trichloroethylene 1) Purge and Trap, Gas Chromatographic Method®!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®*®
113 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®'®
114 | Vanadium Digestion, Inductively Coupled Plasma Method?"!
115 | Vinyl Chloride 1) Purge and Trap, Gas Chromatographic Methocf®1%)
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®18
116 | m-Xylene 1) Purge and Trap, Gas Chromatographic Method®1!
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometiic Method® !
117 o-Xylene 1) Purge and Trap, Gas Chrornatographic Method!®*
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!® 1
118 | p-Xylene 1) Purge and Trap, Gas Chromatographic Method®1%
2) Purge and Trap, Gas Chromatographic/
Mass Spectrormetric Method®18l
119 | Xylene (Total) 1) Puree and Trap, Gas Chromatographic Method!®®)
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®18
120 | Zinc 1) Digestion, Direct Al-Acetylene Flame Method219!
2) Digestion, Inductively Coupled Plasma Method®”
19061381384
1. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 227 ed. Washington, DC: APHA, 2012.

2. United States Environmental Protection Agency. Acid Digestion of Sediments
Studges and Soils. SW-846 Method 30508, 1996.

3 United States Environmental protection Agency. Alkaline Digestion for
Hexavalent Chromiurm. SW-846 Method 3060A, 1996.

4 United States Environmenta

| Protection Agency. Seperatory Funnel Liquid-

Liquid Extraction. SW-846 Method 3510C,1996.

. /5. United....
ngou
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5 United States Environmental Protection Agency. Soxhlet Extraction. SW-846
Method 3540C, 1996.

6. United States Environmental Protection Agency. Ultrasonic Extraction. SW-846
Method 3550C, 2007.

7. United States Environmental Protection Agency. Purge-and-Trap for Aqueous
Samples. SW-846 Method 5030C, 2003.

8 United States Environmental Protection Agency. Purge-and-Trap and Extraction.
SW-846 Method 5035C, 2003.

9. United States Environmental Protection Agency. Inductively Coupled Plasma-
Atomic Emission Spectrometry. SW-846 Method 6010D, 2014.

10. United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007.

11. United States Environmental Protection Agency. Antimony and Arsenic
(Atomic Absorption, Borohydride Reduction). SW-846 Method 7062, 1994.

12. United States Environmental Protection Agency. Chromium, Hexavalent
(Colorimetric). SW-846 Method T196A, 1996.

13, United States Environmental Protection Agency. Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 2007.

14. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994.

15, United States Environmental Protection Agency. Aromatic and Halogenated
Volatiles by Gas Chromatography. SW-846 Method 80218, 2014,

16. United States Environmental Protection Agency. Organochlorine Pesticides by
Gas Chromatography. SW-846 Method 8081B, 2007.

17. United States Environmental Protection Agency. Chlorinated Herbicides by GC
using Methylation or Pentafluorobenzylation Derivatization. SW-846 Method 8151A, 1996,

18. United States Environmental Protection Agency. Volatile Qrganic Compounds
by Gas Chromatography-Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2006.

19. United States Environmental Protection Agency. Serni Volatile Organic Compounds
by Gas Chromatography/Mass Spectrometry (GC-MS). SW-846 Method 8270D, 2014.

20. United States Environment Protection Agency. Chlorinated Pesticides,
Herbicides, and Organohalides by Liquid-Solid Extraction and Electron Capture Gas
Chromatography. Method 508.1, 1595.

21. United States Environmental Protection Agency. Nenhalogenated Organics
Using Gas Chromatography. SW-846 Method 8015D, 2003.

29 United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography.SW-846 Method 8082A, 2007.

23 United States Environment Protection Agency. Total and Amenable Cyanide:
Distillation. SW-846 Method 9010C, 2004,

24, United States Environmental Protection Agency. Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 9013A, 2014,

25 United States Environmental Protection Agency. Cyanide in Waters and Extracts
Using Titrimetric and Manual Spectrophotometric. SW-846 Method 9014, 2014.
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1y uazude - Chromium - Standard Metheds for
(water and wastewater) 0.04 mg/l to 2.00 mg/l the Examination of Water
- Copper and Wastewater, APHA,

0.04 mg/l to 2.00 me/l
- Lead

0.10 mg/l to 4.00 mg/l
- Manganese

0.04 me/l to 4.00 mg/l
- lron

0.20 mg/l to 6.00 mg/l
- Cadmium

0.02 mg/l to 1.00 mg/l
- Nickel

0.06 mg/\ to 2.00 mg/t
- Zinc

0.04 mg/l to 1.00 mg/t

- Arsenic
0.000 5 me/L fis 0.100 0 mg/l

AWWA, WEF, 22™ edition,
2012, part 3030 E and
part 3111 B

_ Standard Methods for

the Examination of Water
and Wastewater, APHA,
AWWA, WEF, 22" edition,
2012, part 3030 F and
part 3114 C

| & v oA =
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Ldasdnde - Barium - Standard Methods for

(water and wastewater)
Gh)

0.02 mg/l to 4.50 mg/l
Chromium

0.01 mg/l to 4.50 mg/l
Copper

0.02 mg/\ to 4.50 mg/l

the Examination of Water
and Wastewater, APHA,
AWWA, WEF, 22™ edition,
2012, part 3030 E and
part 3120 B

- Lead

0.03 me/l to 4.50 mg/t
- Manganese

0.01 mg/l to 9.00 me/l
- lron

0.05 mg/L to 9.00 mg/l
- Cadmium

0.01 mg/l to 4.50 mg/l
- Nickel

0.01 mg/l to 4.50 mg/L
- Zinc

0.02 mg/l to 9.00 me/l

- Standard Methods for
the Examination of Water
and Wastewater, APHA,
AWWA, WEF, 22" edition,
2012, part 2540 D

- Total suspended solids
5 mg/l to 1 000 mg/t

atiufl 3 deuduil 12 waedniou we. 2561 wih 276
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Laazunde - Total dissolved solids - Standard Methods for
(water and wastewater) 50 mg/l to 5 000 mg/l the Examination of Water
(D) and Wastewater, APHA,
AWWA, WEF, 22 edition,
2012, part 2540 C, dried at
103°C-105°C and 180°C
- COD - Standard Methaods for

100 mg/L to 4 000 meg/l

2.amuneIne (air quality)
» UStatuinanu (workplace) | - Total dust
0.10 mg/fitter to 2.00 mg/filter

Respirable dust
0.10 mg/Ailter to 2.00 me/filter

- Benzene

1.10 pg/tube to 420 pg/tube
- Toluene

1.10 pg/tube to 420 pg/tube

the Examination of Water
and Wastewater, APHA,
AWWA, WEF, 22™ edition,
2012, part 5220 D

- NIOSH Manual of Analytical
Methods (NMAM), method 0500,
4™ adition, 15" August 1994
(exclude sampling)

- NIOSH Manual of Analytical

Methods (NMAM), method 0600,
4™ edition, 15™ January 1998

(exclude sampling)

- NIOSH Manual of Analytical

Methods (NMAM), method 1501,
4t edition, 15™ March 2003

(exclude sampling)

Q
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2. e wanne (air quality)
« USavinau (workplace)
(i)

« PNALIUABISELNEDINTA
{stacks)

« UssEInEviaty

{ambient air)

Total xylenes

« m, p-xylene

1.10 pg/tube to 420 pg/tube

» O-xylene

1.10 pg/tube to 420 pg/tube
Benzene
2.20 pg/badee to 850 pg/badge

Toluene
2.20 pg/badge to 850 ug/badge

Sulfur dioxide
1,00 mg/l to 16 000 Mg/ (solution)

Hydrogen fluoride

5 pg/sample to 400 pg/sample

Hydrogen chloride

5 pg/sample to 400 pg/sample

Lead
120 pg/filter to 4 800 pg/filter

- NIOSH Manual of Analytical

Methods (NMAM), method 1501,
4™ edition, 15 March 2003,

(exclude sampling)

In-house method : WI-18-1-27
based on OSHA Method 1005,
111 Occupational Safety and
Health Administration (OSHA)
Sampling and Analytical
Methods 2002, 1998
(exclude sampling)

US.EPA, Code of Federal
Regulation, 40 CFR 60
appendix A Method 6,
July 2017

(exclude sampling)

In-house method: Wi-18-1-36
based on US.EPA, Code of
Federal Regulation, 40 CFR 60
appendix A Method 26, 2017
(exclude sampling)

US.EPA, Code of Federal
Regqulation, 40 CFR, g\
Chapter | - part 50,
appendix G to part 50, 2013
(exclude sampling)
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2. AMATWEMA (air quality)
. UsTEETI
(ambient air)
Gh))

- Volatile organic compounds (VOCs)

» Chloroethene

0.05 pg/m? to 51.00 pg/m>
« 1, 3 - butadiene

0.04 pug/m? to 44.00 ug/m’
« Bromomathane

0.08 pg/m’ to 77.00 pg/m’
« Acrolein

0.05 pg/m? to 45.00 pg/m’
« Acrylonitrile

0.04 pg/m’ to 43.00 pg/m>
« Dichloromethane

0.14 pg/m’ to 69.00 pg/m’
« Carbon disulfide

0.06 pg/m’ to 62.00 pg/m’
« Trichloromethane '

0.20 pg/m* to 97.00 pg/m’
e1,2- Dichloroethane

0.08 pg/m’ to 80.00 pg/m’
« Benzene

0.06 pg/m® to 63.00 pe/m’
« Carbon tetrachloride

0.25 ug/m” to 125 ug/m’

» Trichloroethylene

0.21 pg/m? to 107 pg/m>
» 1, 2 - Dichloropropane

0.18 pg/m? to 92.00 pg/m>

- In-house method : WI-18-1-39
based on US.EPA, Compendium
method TO-15, EPA/625/
R-96/010b, January 1999

U A ﬂ‘; § B A -~
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2. AuAWENTA (air quality)
. ussenmavialy
(ambient air)
Ch)

- Volatile organic compounds (VOCs)
(cont.)
+ Tetrachloroethylene
0.27 ug/m’ to 135 ug/m’
« 1, 2 - Dibromoethane
0.31 ug/m? to 153 ug/m’
» 1, 1, 2, 2 -Tetrachloroethane
0.69 pg/m?> to 137 pug/m’
« Benzyl chloride
0.52 ug/m’ to 103 pg/m’
« 1, 4 - Dichlorobenzene
0.24 pg/m? to 120 pg/m’

- In-house method : WI-18-1-39
based on US.EPA, Compendium
method TO-15, EPA/625/
R-96/010b, January 1999
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