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Certificate Humber tM5190106/4906

EHVIRORMENTAL MAHABEMENT SYSTEM

Certificate of Approval
This is fo certify thai

PTT Global Chemical Pubtic Company Limited
Branch 6 Refinery |

Rddress of premises 8, I-8 Road, Map Ta Phut Industrial Estafe,
Map Ta Phut, Muang Rayong District,
Rageng 21150, Thailand

has been assessed and found to be conforming fo the requirements of
TIS 14001-2559 {{50 14001:2015)

for the scope . |
- Manufacture of liguid petroleum products by refining and blending process
- Receiving, storage and disiribution of feedstock and liguid

pefroleum producis
- Storage and distribution of liguid sulfur - -

by
Management Sysfem Cerlicaion Instiute Thafland)
Foundatios for |ndusirizd Devefopment

Date of fssue 57 July 2822
Yali Ui 4" Juby 2025

ke 5y 010

President
Manageirent Systemn Certification Inssitute (Thaitand)

NSC-TIS-TIS17071-1
M5 255
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BECUPATEONA L HESTH AN SAFETY MANAE EMEXT SYSTEM
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fMuagumun §110915808:0a4
J0K30s=499 21150
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Certificate Humber {H519094/307

TIS 18001

DCEUPATITHAL HEALTH AMO SAFETY MANAGEMENT SYSTEM

Certificate of Approval
This is fo cerfify fhat

- P17 Global Chemical Public Lompany l.'lmned.
Branch & Refinery

Rddress of premises 8, I-8 Road, Map Ta Phut industrial Estafe,
Map Ta Phut, Muang Rayong District,
Rayong 2115G, Thailand

has been assessed and found to be conforming fo the requirements of
TIS 18001-2554 Dccupational Health and Safety Management System

for the scope :

- Manufacture of tiguid pefroteum products by refining and blending process
- Receiving, storage and distribution of feedstock and liquid

pefroleum producis -
- Storage and distribution of liquid sulfur

by
Management System Certiication Jtitte (Thailand).
Foandation fer ndustriat Development

Dae of fsstie 5" July 2022
Yalid G 4" July 2625

e 5| i gg

President
Manzgement System Certification Institute (Thailand)

HSC-TISH-THS 170211
DEER :
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Quality, Security, Safety, Occupational Health, Environment,

and Business Continuity Policy

PTT Global Chemical Fublic Company Limijted aspives (o be the Leading tnlemational Chemicul Company that

hamesses mnovation and environmentaily-friendly technology in striving 1owards becoming the role model erganization that

develops and sustainably grows with determined responsibility o the economy, society, and environment in which we are

present, G s comemtied to continually enhancing our elfectiveness in the management of Quality, Security, Safety,

Oceupational Health. the Environment. and Business Continuity. by adhering to the [ollowing principles:

i.

f.

Observe and adhere lo legal requirsments in Quality, Sccurity, Safety, Occupational Health, (he Environment, and
Busziness Continuity, as well as observing standards, rules, regulations, and piher relaled infernational requiremenls.
Manage Quality throughout the entire organization by empioving Quabty, Knowledge, and Praductivity
Management Wols, (o satisly our customers” requirements whife udvancing innovations that are environmentally-
friendly.

Manage risks Lo prevent hazards, work-related illnesses, loss from accidemts, injuries, praperty damages, and
pramoting personal safety and 3 B-CAREs Safety Cuhure, as well as Process Salety Management {PSM), o assure
and care for the Salety ol all,

Exereise awareness and alertness for sccurity threats and settivg up emergency management gideiines 1o protect
the lives of staff and company asscts. information. and business continuity.

Exercise duc care in occupationad health and work-place environment and promoting o good health and work-lile
balance.

Assess and prevent detriment o the envivonment and evosystem, presoning biodiversity via an integrated
CRVIrNmcHL managerient syslem encompassing encrgy. air, water, and waste management. as well as efficient and
sustalnable resourees wlilization i accordsnce with Cireular Economy principles, 1o optimize resources utilization
tiroughout the supply chain, Mantain elficlency n reduction ol greenhouse gasses together with improving
aduptation to climate change with the infentlion of reducing net greenhouse gas cmissions o zero {net zere) by 2034,
with focus on forulving an envienmental culture, by communicating to and encouraging ali employees and
stakehalders o be consciemtioug of and contribute to GC s environmental cultire.

Execwtives and employees atall levels must be aceouniable for achioving objectives and goals of GC, as well as

beng a roie model in the development and parpetuation of (the Quality. Security, Safety, Occupational Healih,

Environmental, and Business Contiminly Management Systew, provide sufficient resources o enable all stall w be able 1o

take part in and contribute 1o the adaption af policies and putting them into action as well as comwneating these policies o

all reiated parties 1o achier ¢ imernal and intra-organizational collaboration, lor the sustainability of the organization

hencefowth.

Given on this day. 7% February 2022,

tChie] Executive CHTicer & President}
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TUSUASUNISINNISATURILINADN DIVDUILE LaTAIUUADANY

(Environmental, Health and Safety Management Programs)



S At AAUUTE® HNN 1navea ndaoa $1A9 (UAITY) F-(Q-SH)}-P-(Q-SH)-032-01: UM 39AnN15 SHER

BHUANTIRNSATUIDEDUNNY mnlasnsdy uadou uarausaliiosnssia (SHEBMP) uszanil_2565
Wui Iseat _ Tsandiniu (PTTGC6)

v

Tandszase Wolloarfuduasurazanudsaionassra TRAsgTRIvg adfimsaisdof fidau AunadouuaznissiilunisssAavosussng

vy
1. Listed in DJS! Top 10
2. TRIR < 0.09 Case/200 KMH
3. Zero Process Safety Event Tier1 = 0
4. Heatlth Performance Index ranking in 1st Quartiles
5. Valid/Officiat External Complain = 0
6. Maintain license to operate

1 Personal Safety . S . "t Zero Accident |Sirichai T. - | -Phisit A. _ Dec22 | . _ S | TRIR=0
: i c . . . - | Kornsurang J. - B : . . A
i 1.1 | B-CAREs Culture Survey Gap Closure Enhance B- Sirichai T. R-P1, R-RM, R- Nov 22 ¢ B-CAREs
{Bottom 3) CAREs Culture MM Culture
i N Survey Score
1 1.2 | Leadership, Ownership, Partnership in Strengthen 3 Sirichai T. R-P1, R-RM, R- Nov 22 4] Follow Corp.
' Line of Command Ships MN | SHE plan
1.3 | Contractor Safety Partnership
Achievernent
1.3.1  Enhance Contractor Safety unswsiu Permit | Sirichal T. R-MN-RF Sep 22 20,000 { 1.simuUsza 1
Management holder& Safety R-MN-MO Ada/idon
13.2  Monthly Small group with Permit | Twaunsn R-MN-MD 2.% Unsafe
holder& Safety sflunigaiy SWO Tunau
NIl UdKuil
Implement
....................... >90%
1.3.3  Contractor sile visit pAsSERUNIRSETL | Phisit A R-MN Sep 22 20,000 § 1emausadlu
anidannsiy TN AL TN
10 viun

L1 LIS

dszmaldasang w1 1 vin 7 untimataanld 13 fumew 2550
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v3snuman ¥ 2 1Auainuae
aq'ﬁh AARNNHANG
Usunlgaudlo
........ 90%

1.4 | Wi REF Safety Instruction aAdMumIgu Sirichai T. R-MN-RF £ June 22 20,000 | 10t Wi du
ASinTLA R-MN-MO Uy DCM
Tuistanu R-MN-MD 2.4q training
Uaonsiy ATLNA

aguithwue
3oty
onaEs
FormunTu
Msdadw
4.% Unsafe
SWO Tunay
Ra
Implement
>90%

1.5 | JSEA prototype (Standard) ATNHWSF Phisit A. R-MN Sep 22 1.4 Wi diu
Ay szuu DCM
daefey 10 e T 2. Unsafe
Arrulasady SWO Tunay

T
Implement

1.6 | e-Permit implementation Implement e- | Phisit A. R-P1, R-RM, R- Nov 22 0 KPIl %
Permit MN progress as

plan

1.7 | e-JSEA implementation Implement e- | Phisit A, R-P1, R-RM, R- Nov 22 0 KPI %

1. JSEA online training 100% for retated | JSEA MN progress as
staffs (Operation MA, Shared service) in ptan
UP platform in Q2 22
2. Use online by Q2 22
- New JSEA 100%
- JSEA library 100% in Q2
dseminldniaiio w207 uiinatsuld : 13 Sunaw 2556
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1.8 | Promote special tools strengthen Sirichai T. R-MN Nov 22 0 KPI %

- hand injury progress as
prevention o plan

1.8 | Off the Job safety programs Audsufiangan Sirinapa K. Safety Nov 22 80,000 | dans Off the

o dnwwmAuads Off the Job incident | duanu Committee lob incident
» Promote safety at home, Safe UaanAuuanau uaziinig
Driving TN

2 - | Process Safety Management Program -

2.1 | 3trengthen FRA with analysis Enhance FRA Kornsurang J. Q-SH-RF Jan-Jut 22 Twinau
system with 0 whlauasdiau
early detect of dauTumsii
all diviation FRA undu
findings 2 doya and

AT
Ugzdion
X[l M
AstkaulTe
udly >90%

2.2 | Bow-Tie Barrier validation Strengtren and | Sirinapa K : R-P1, R-RM, R- Oct 22 0 R-P1 4 Bow
validate Bow- MMN, PSM Ties
Tie barrier committee R-RM 4 Bow

: Ties
2.3 ! PHA procedure & roll-out {(Risk Align Risk Sirinapa K. R-P1, Nov 22 0 Align with
Assessment methodology review) assessment R-RM, PSM Law
methodclogy R-MN
with PSM Law 0Q-T5-PS
2.4 | OD Projects achievement Enhance QD Sirinapa K. R-P1, Nov 22 0 3Projects/
R-RM, PSM
R-MN Committee
_________ PSM committee

2,5 | OD governance process Setup QD Sirinapa K. R-P1, Oct 22 0 Add OD
governance R-RM, Agenda in
process R-MN PSM

P5SM committee comimittee

3 Occupational Health

Uszmeldasenz w397 InlismlsAnls 13 Sueu 2556
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3.1 { Health Performance Index Health Kornsurang J. Q-EH-OH Jan-Dec 0 1. Intergrade
1. Analyze & recommend better Performance 22 HPIl in GCMS
ergonomics programs for WFH Index ranking 2. f5usudin
staff in 15 Quartiles GCMS part
2. Knowiedge > 80 % by 1.9 {Pusn)
Ergonomic journey on up 2. KP! score
3. Reduce NCDs high risk (3du) 5 % >3.8
3.2 | Health Risk Assessment woiiuialéin | Kornsurang J. All yearly Jan-jul 22 0 1. Fufkunas
Expand Health Risk Assessment (HRA} to | dsumanswl) contractors Usziiu
yearly contractor ligumaguasiu gsumanswt
JVAWBLN Adfvanuly
WAL Auii
2. mirRday
LHUATATIR
FUATW UATHA
AUATWUDIEE
(RS T bru i
3.3 | Ergonomics and Stress Management : Kornsurang J. All GCo staff Jan-Nov 20,000 | 1. dsztfiuan
Ergonomics (REF & Admin 22 Lﬁt.lxlﬁ”]‘l&'fUﬂEiJJ
1. dezmflumsoanassdmsuminauid bid) WFH 100%
Tadudvamesunsoaiany 2. Udugauas
Stress Management Tanugnise
1. Siesediaasiiadonnisuads FIARTEATY
AANWIAL WiDAISUANISIRNTEIA: ERRNE N IH
auawinau fdu 50%
2. Wrsauawinawiduansiais 3. Ry
aunmiadininuné wilnswnay
AVATWARAN
aindadiign
Tusunsy
»50%
34 | PPE Education Program winldiiualédn | Kornsurang J. Alt REF staff Jan-Aug 10,000 | 1. Swem
1. wuurnnaggu PPE Tdvanrandu | wilnouuas 22 umsgu PPE
ANWaLEY Waumndienu WHIEENAL
whlaluns Ty

szmaldnsanz

i 4 90 7

]
ar e

Uh

Tnaiaduld : 13 Fuew 2556




& el nguLIEM WAN Tnavea ninea $10w (unIvM) F-(Q-SH)-P-(()-S11)-032-01: WRUNITIANT SHEB
2. AeasTiAuiAudog wasmiiname | 4w PPE 2. foans
HFuwmr=suns WHEAN AN WA WAz
3. vimsfiennuSos PPE Tu SWO upzAALEDN WSumEve
fvun g iraounanen Taufiunu Training /
TA2022 snflunas U News /Up
LIPS Eatgily 3. SWO
TA2022 d Usafinansaiu
Td PPE i
MENZAHARA
>50%
4. himuns
awTa PPE #
TimuneanTu
e
18
3.5 | Health Project Wonsssiu Kornsurang J. H-GA-RS Jan-Dec 80,000 | t. wdnasungu
1. feuATEADAIWAIAMTATIA walneu REF T All REF staff 22 NCDs reduce
AUAW LasAITINWIYIvInI L ‘EﬁTaawmwwaq >10%
REF supaiuddy 2. Fit@work
2. demnulddruuaiongn NCDs TnusigoanmaTw reduce 50%
reduce >10% Aunsind 3.fuaiié ua:
3. deenu AaudaUEwEs Fit@work | anunsanials tsuiu
reduce 50% o 19 TRy (ANTELIIRH
4. Axnssnmudusonmitdenns T L Ugvaleage uas wnfinisais
Anusawlnouing uassfiertu FodanadanTi Bonvuaving
H-GA AduguanmsUs:esuod Woduusons Gidu 50%
Canteen | UsuwningsuTu
{ psifanyn
IRt
3.6 | Chemical Improvement program o Tvmnaud Kornsurang J. R-P1-TE Jan-Aug 20,000 | 1.Review Wi/
1. Review Hazard Com & O/P W1 | Ufjusiaudu R-RM-TE 22 Create
2. Communication & Chemical angedidenug T-TA-WM guideline du
Coaching for Loading | iTa aanse Q-SH-RF szuy DCM
3. SDS Sign Board {(High Risk) A lsadne 2. lidm
4. Promote & Audit Lokl aufiviauaznIG
AFUTUIG
Ysznnldadaio s a7 dhpmiaduld : 13 funaw 2556
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Tuﬂﬁmm
Loading
3. SDS Sign
Board
3.7 | Covid-18 prevention measures finmsasdanis | Kornsurang 1 R-P1, Nov 22 0
Wi R-RM,
R-MN
Q-EH-CH
4 | Environment . o _ N . : :
4.1 | GHG Emission Reduction Achieve GHG Somwang S. R-P1, Nov 22 0 Scopel &2 -
Intensity R-RM, Reduce 0.04
Target R-MN Miltion tCOe
from 2021
4.2 | Green Industry Level5 {GI5) Achieve GI5 Somwang 5. R-P1, Nov 22 0 Cer. GIS
R-RM,
R-MN
4.3 | Mercury handling Management Improve Somwang 5. R-P1-OP, Oct 22 100,000 | 1. vimiwn
mercury R-P1-TE, wwoaiin/
handling R-MN aunsnldmsu
asdeufiu Hg
2.5 Wl uaz
: Hiuiiawou
4.4 | Envi, Awareness . Enhance Envi. | Somwang S. R-P1, Nov 22 30,000 | 1 Project
i Awareness R-RM,
_ R-MN
4.5 | Environmental culture by R5 activity Enhance Envi. | Somwang S. R-P1, Nov 22 0 100% as Plan
Awareness R-RM,
R-MN
5 | Emergency Response & Security -~ -
51 | Bndouunnunmiugzay 2 Theeraput C. Q-SH-CM April 22 0 100% as Plan
Al Employee Aug 22
5.2 | Bndauumu Oil Spill (ROSE 21) Wionaday Theeraput C. R-RM-QP Aug 22 0 100% as Plan
aunsnluanaion Q-5H-CM
AMHUWTaNRTL
M U
Uszmaldniaiiz W6 90 7 Funfiuaraduls 13 funew 2556
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antfius Ol
spt | —
5.3 | Andou NASMEX 21 Theeraput C. R-RM-OP Jul 22 0 100% as Plan
Q-5H-CM
TRV
o1 TSR World Ufutsaefaid 1
( Uwa™ Sryvd guing ) ( Wi sus aiadsng ) fuifimaediuTd 31 unsian 2565
EMR, OH&SMR
LA Division Manager, Q-SH-RF ik Senior Vice President, REF
Wil P P Jul A YA
FETIRETU e
} WNET wwg saulamn ¢
fumie Vice President, R-P1
e A R
BBITIRAAU oo
) W AANT 5RUaAEHNIA (
#uwie  Vice President, R-RM
UAR e, S foin
WRSIIADY oo |
Przmalansanz wi1 7910 7 Juniinateeuld 13 Funeu 2550
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) wne aw naudu |
[ RIEATE Vice President, R-MN

fuid A S,
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USEn Eaon 3100
SECOT CO., LTD.

239 auuSuaaadlizlh vINLIAEE waude NTIMMIEINAT 10800
239 RIMKLONGPRAPA ROAD. BANGSUE, BANGKOK 10800, THAILAND
TEL. (662) §59.3600 FAX {662) 959-3535 Website : secot.co.th E-mail: envserv@secot.co.th

CLIENT NAME
SAMPLING BY
SAMPLING DATE
RECEIVED DATE

WATER AND WASTEWATER ANALYSIS REPORT

: PTT Global Chemical PCL. Branch 6 (Refinery) REQUEST SERVICE No. :
: Grab

1 SECOT Co.. bad. SAMPLING METIIOD

1 471172021 SAMPLING TIME

L BS112021 ANALYTICAL DATE

© 1571172021

2416/64

11.26

o 05-12/11/2021

+ M1 Baworn Deechaiva

REPORT DATE SITE OPERATOR
SAMPLE CONTHTION  : Nommal FILE CODE o 2210 WW _November
STATION
ANALYSIS ND I — 3 y
PARAMETER UNIT WINEAAIHIUATILIUAN STANDARD
METHODS {non-deteeiable) _
Observation Basin
pH 4500-H B < .10 7.94 5590
Total Dissolved Solids myp/] 2540 C < 50 911 < 3,000
Total Suspended Solids g/ 2540D <35 5 < 50
Fai (il & Grease mgfl S50 8 < {150 ND <5
BOD, mg/] 32108 < 1.0 14 <20
cab mg/l 5220 C < 15.00 < 15.00 <120
FERLEMCELSTANDAR M ETHONS FOR EXAMINATION (F WA TER ANDWASTENATE h.235 2RI AN AATIA, WEE)
Anaiyst Techmical Management Team
REG. M}, 3-239-0-5976 REG. NO. 1-239-7-3R63
Romarl: 1. Reported analysis refers to submitted sample only.

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

i
3. Motification of the Ministry of Industry, 3.E.2560 (201 7).

4. - Mot available.

Buge Tof |
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1.  PurposeObjective

The purpose of this procedure is 12 outline the sleps lo be taken for the safe and efficient

loading of petroleurn products al the PTTGC.6 Marine Terminal,

Revision No. 1 Copy No. 01 Fage 10l 13
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 PTT Global Chemical Public Gompany Limited | weeencr ez Ship Loading J

2. Scope

This pracedure uses lhe fallewing symbals to draw the Gperatar's altention to steps in the procedure thal
are particularly impartant or may lead to safety hazards if done ncorreclly.

Notes. Cautions and Warmings

NOTE: General infarmatian usefil to understand a paricular slep in
the procedura.

m CAUTION. A step that, il done incorrectly, could cause a safety hazard
teading to personal injury, eguipment or emvironmental
damage, ar a delay in the slart-up schedule,

o WARNING, A step that, if done incorrectly, colld cause a serious safety
hazard Ioading to death, sefious persemal injury, major
equipment damage, fire or & large gnvironmental release.

“Rewision Na 1 Capy No.01 Page 2 0f 13
Dale 13 Jul 2017
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Roles and Responsibility

3.1 Shilt Manager

»

He has overali responsibility far all tMovement and Dispatch areas, namely R-RM-OF GCBIRTF, RTL.
RCL and East Jetty.during his shilt for ensuring thal feed and products and proguction plans conform o
Dagy Operating Guideline DOG1 G2 and or feed and product specifications.

N YH.&51]7 Operation Redfinery Movementt? 02 Naily operating Guideina'7.201.DOG1 v 202.00G2

He identifies Ihe traimng raquirements for his shift and ensures that this is planned to suit business needs
and e aspirations of Ihe individuals where possible.

He is responsible for ensuring aperators are competent on work areas and that compeleney assessment
s cornpleted for each individual. He is alsa respansible to assist with appraisal of ail shift operaliors and
recommend the promotion

He is also responsible for the coordinalion of 8l engineering work to ensure thal equipment availability s
such that the produclion plans for the units and producls dispalching can be achieved

£nsuring that the Shilt Supervisar, panel men and outside operators under his direct supenvision slrctly
remain within the Opersling Windows at all limes.

Fxceeding the Operating Yyindow at any time is a serious incidenl that could lead to failure of the asset or
incidant. A full ingident investigation Incident Invesfigalion Report: shall therefore follow from any
excursion natside the Cperating Window.

He has the gverall rasponsibilily far ensuring that all NC's thai have ccourred within his shifl period have
been enterad into the electronic NG recording

3.2 Shift Supervisor

He haus overall responsibility during his shifl for ensuring that feed and producls and preduction plans
ronform to Caily Operating Guidetine [D0G1 DOG2.and or feed and praduct specifications He ensures
\hat Panel man raiges Nor-Conformances as they ectur and instigates initial corrective action

He has the averall respensibility for ensuring that all MC's that have occurred withie each shift period
have been entered into the electronic NG recording syslem He is afso responsible for ensuring Ihat Ihe
ralevant panel man enlers any NC's that have either been missed or identified at shift meeling.

He is monitoring he Non Conformance System to ensure itis up to date.

He is also responsibte for the coordinalion of all engineering work to ensure that equipment awaikability is
such lhat the praduction plans for the units and products dispatehing can be achieved

|1e i acting as On Scene Commander :05C, for emergencies within his area

He shares the finding of non-canforming incidents sproduct off spec.that have heen investigated by
Operation specialist and process engineer 10 his sub-ardnates.

3.3 Operator

They are responstble fur the checking of their work areas ensuring all unilline ups, including fead amnd
praduct rundown strearns are camest and any changes are Ingged

They are also respansitte for taking sample product in day tanks and groduct tanks in accordance with

the sample schedules plus any specal requirements requested by operation, process enginear of
customers

They take any necessary corrective aclion o bring any off grade results back on grade by get instruclion
fram Shilt Superasar ar Fanel man.

They inform the Shift Supervisor of any non-confarmances, which ocour during the shift. The Panel men
wilt Iog the non-conformance in NC tog al NR-EMLT NC log

A5 part of their routine duties. pperalors are also invalved with mainlenance activities where they are
deemets te be competent

Thoy ensure that plant operations in their area are in line with Daily Gperating Guideline DOG2

Revision Mo 1 Copy Ne 01 Page 3 of 13
Date 13 Jul 2017




. FTT Glohal Chemical Public Company Limited | wirms-ore2n Ship Loading

4,

Workflow

NA
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5. Detailed Narrative of Workflow

51 Pre Work

Prior ta any cargo foading operations the Marine Terminal Senior Operalor and Berth Cprerator must conmpty
with the conditions and responsibilifies as described in the following precedures, which form an integrat
parl of the loading operation:

WLR-RI-0P: 2009 Mooring Arrangements
W-R-RM.OF 2040 Loading Arm Connection and Discannection

W.R-RM-0OP:.2010 Ballasting and De ballasting

W R-AM-OP 2008 Tank inspection inert _Non-Inert Vesset

WR-REM-OP. 2007 Product Sampling

5.2 Pre.arrival Infermation
52%  The following actions are to be carried out by the Jelly Panel man.

522  Obtain an updated estimated lime of arrval for the vessel from the Shipping Agents
523 Assess the ship's berthing prospects with regard to.

= Laycan

+ Clearance from lhe Planner

+ Product gvaitabitity

+ Berth availability

524 Eslablish VHF conlact with the vessel and inform Ihe Master of the ship's berthing praspects. Discuss the
criteria contained in section 5.1 of the Marine Terminal Requlations with the vessel's Masler to assist in
effective planning of the vessel's stay alongside

525  Advise the ship's Masler to proceed to the anchorage area if Ihere is no berthing prospect on ardval.
526  Arrange for rope running boats and mooring gangs as required. Order pilets if required through the ship's

agent,

527  Allacate the ship lo a suitable berth having regard to its length averall and experted sailing drafl. posilion
of mamifeld conneclions relative to the shore loading arms, toading arm operaling envelopes and sther
ocperaticns

528 Al regular intervals throughoul each shift, up date the Line Supenvisor, CCR Panel man and Marine
Senior Operalor of all planned shipping movements

Revision No: 1 Copy No.01 Page & of 13
Mate: 13 Jul 2017




]
PTT Glabat Chemical Public Company Limiled ; wawun-teni Ship |.aading
| .

5.5 Berthing, Mooring requirements
531 Refer lo the Moaring Arrangement Frogedure for safe berthing and moaring of Ihe ship.

532 I'he Jetty Operator must ensure that a safe means of access has been provided before hoarding the ship

Gangways shall have side rails; a fifebiuay and a safety nel rigged, and shall
E CALUTION: be adequately illuminaled during the hours of darkness.

54 Predoading Operations, Loading Arm Conngction
Refer to \he Loading Anm Connection and Disconnection Procedure fer safe connection of the loading amm.
55  Ships Documentation
The: Loading Master wilt cary out the following dulies.

Hand over a copy of the Marine Terminal Requlations to the ship's Master, The Master will sign and rewin
the appropriale receipt. (See appendix 1,

Conduct a joinl safety inspectian of the vessel with a ragpansible Qfficer.

Enswie Ihe following documents, contained i the Marine Tarminal Regulakions, are discussed, agreed.
ackan and signed by ihe appropriate autherized personnel:

. Ship Shore Safety Checklist .appendix 2.

. Cargo informatian «appendix 3

- Carge Plan. cappendix 5

. LPG Safety Checklist - LPG ship's only..appendix 6.

. LPG Vessel Information - LPG ship's only iappendix 7

. Agreement for Ballast, Tank Gleanwng, Gas Fraeing, Furging, Crude Qil Washing Operalions

Onhoard 2 Vessel Alongside if applicable. appendix 9.

= Permission for Ship's Repair, Maintenance Alengside - if applicable. appendix 1t

. Bunker Transfer Checklist - if applicable. .appendix 17,
If there is any deviaton from the agreed condibans, as stated in the above meniioned documents. Ipading
operations are tv be halted The loading will not resume again untii the condiflons are agreed, in writing,

between the Loading haster and authorized ship personnet

Agree with the ship's Master, in writing, the location of two approved Smaking Rooms. Smoking Room notices

“Revision No - 1 Copy Mo Ot Page G of 13
[rate. 13 Jul 2017
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are to be displayed v prominent positions.

NOTE: The nominated rooms shall be localed abaft the cargo tanks. and shall not
have doors or ports that apen directly on 1o the carge deck In the

designated smoking places afl ports shail be kept closed. [oors inlo
passagewdys shall be kept closedt except when m uie.

551 Ensure that the ship's personnet are aware of the working envelope of the leading arm.
552 Ensure that the fow fates do not exceed Ihe maximum fow rale as detailed in the loading Unloading
Rate Sheat appendix |

55 Emergency Procedures and Communications

561 Agree lo emergency stop procedures. The Loading Mater, Jetty Operator and the ship's Chiel
Officer are 1o identify the location of ship and shore emergency slop butians

Shore:Emergency stop button location ~ Pendant bex, Local head cansole, and CCR.

Procedure. During loading, press emergency stop bution, which will close shore valves. Ship's
vaives may then be closed

56.2 Check that the contents of the Fire Nolice ang Aclions in the Event of an Emergency section
contaiped in the Marine Termiral Regulations are understood and endorsed by the vessel's
haster

553 Check that the Fire Notice is praminenly displayed on board in ar agreed location

564 Check that a secondary means of escape is provided from the main deck..Normally & pilol

ladder over the outboard side of the vessel or a lifeboat lowered to the embarkation deck.

565 Check thal Ihe jetly telephone is operational

568 Hand over the shore UHF 1atio to the shep's Chief Officer and obtain a signed copy of the
written receipt as documenled in the Marine Terminal Regulations. appandix 4.

567 Agree on call signs and working channels on URF and or maring YHE radios.

568 Check wilh the Marine Contra! Building thal the radio functions correctiy

569 On comptetion of the ship's moaring operation Lineup fre manilars by directing them at the

ship's manifald and gangway, where possible.

5.7 De Ballasting

571 Referlc \he Ballasting and De ballasting Procedure for any de ballasting operations

“Revision No.:1 Capy Mo Ot Page 7 of 13
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58 Tank Inspection

58.1 Refer lo Tank Ingpection Procedure for tank ingpection operations

58.2 Seal the ship's sea valves and overboard discharge valves in the closed position Record seal numbers in
the Shifl Log There is no requirement to seal overhoard discharge valves on ship's operating a totally
segregated permanenl ballast syslem

WARNING. Follow the ship's pumg oom confined space enlry procedure Fnsure thal
the pump room atmosphere is checked for axygen deliciency and
flammability, using PTTGC gas and oxygen analyzers, and
continunusly ventitated duwring enlry Adeguale fghling shall be
provided and a safetyman shall standby at the top of the pump room
during the period of entry.

5.9 Preduct routing

581 Discuss the loading operation at the earliesl opportunity (0 ensura thal the Senior Operator  Berth
Operator and CCR Senior Operator are aware of the intended loading plan.

592  Ensure that all the relevan! drains, on the meter skid 1o be used, are closed

593 Conduct the loading operation a3 directed by the Senior Operatar and Ihe  refevant foading
procadure.
5.10 Loading operations

Jetty Operator's Responsibilities during Laading
During cargo operations the berth Operator will

. Supervise Ihe cargo transfer including flow rates and pressyres

. Monitor the water surface around the vessel for ot pollution during de ballashng and loading operations
. Ensure Ihat the loading arms and cargo hases are kept praperly adjusled

. Ligise with ship's persannel invelved in cargo operations

. Assisl in the manitoring of macrings

. Prevent access by unaulhorized persons

. Control ignilion sources.

. Control the activities of personnel on the berth including off-duty members of the ship's crew

- Agsistin prevenling the unauthorized appraach by other ships

Revision No 1 Copy No Q1 Page 8 of 13
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- Ensure {he immediate raising of the alarm and shuldown of cargo handling equipment in the evenl of an
incrdent
. Prevent minar incidents escalating inte hazardous situations

Senior Operator's Responsibilities during Loading

Buring cargo operations the Senior Qperator will

. Conduct safety inspaclions of vessels alengside involved in cargo operations twice per shift. Record the
lime of each inspection on page 24 of the Marine Terminal Regulations for the subject vessel

. Uptlale the Cargoe plans for each vessel, s necessany.

. Crganize the Marine Terminal's resources o minimize delays.

. Co-ordinzle all shipping mavemenls to and from the Maring Terminal.

. Obtain laboratory release an export samples before allowing ship lo sail

. Assume responsibility far contraliing the flow rate to the vessel fram the point when the CCR Senior
Operator prasses the START pump bulton within the DCS legre, until the STOP pump button is pressed.

. Kaonitar the: loading fow rates and ensure that the afreed rates are not exceeded, per the Carga Plan,

. Initiate any proving operations as required

- Maintain a Shippeng Timesheel for the vessel

. Liaise with the Tank F:arm Senior Operatar in the CCR with regard 1o expected finishing times, line wash

renuirements ete

. Ligise with Ihird party strveyo®s in order to minimize shipping delays

- Liaise with the Shipping Agenis. Harbor Authorities and ather interested parties.

NOTE: Cargo aperations inciude the loading, discharging and transfer of
petroleum and chemicals, ballasling, de ballasting, bunkering, tank
cleaning, purging and gas fresing.

5.11 Post Loading Dperation

5.12 Ullaging and sampling

The Jetty Operator will vitness water dips and ullaging of the ship's tanks.

For all sampling requirements refer to the Samgbing Frocedure,

Revtsion No 1 Capy No. 01 Page 3ol 13
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6. Workflow KP1
o WARMNING: Relaxation imes please see in ISGOTT updale version.
NA
5.13 Carge Reconciliation and Ship Clearance
Recansile the ship's leadan cargo quantity wilth the meter baich repartis,
|ssue the following exporl cargo documentation 35 Nece ssady:
. Bill of Lading
» Certificate of Guality
»  Cerificate of Quantity
. Loading pott Timesheet
. Carge Surveyor's Report -if applicable
- Ullage Repori
+  Meter Reparl
+  Bunker Receipl - if apphicable
. Notes of Protest - if applicable
MOTE, Permission to sail shall normally only be given follewing laboratory release
on the ship's carge samples, and reconciliation of ship share |caded
quantilies.
The Jeity Operator will he 1esponsible for the calection of the UHF radio on completion of aif above operalions.
5.14 Lwoading arm disconnection
Refer 1o the Loading Am Connaction and Disconneciion Procedure for safe disconnecting of the loading arm.
515 Ship Sailing
unmoaring
Refor 1o the Mooring Arrangements Procedure for safe unmaaring aperations
“Revision No 1 T Gopy No.U1 Page 10 of 13 Levision No - 1 ' Copy No 01 ' Page 11 of 13
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7. Normative References
Map Ta Put Marine Terminal Regulations

Internatfonal Safety Guide tor Oil Tankers and Terminals Cdition MARPOL 73 785,

Conzolidated Edition. 1941 and 1957 Amendments to Annex 1
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8. Appendix

8.1 Terms and Nefinilion

NA

8.2 Ciher Supporting Information

NA

8.3 Implemenlation Pian

NA

B
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1. Introduction

1.1 Purpose
This procedure provides the necessary information about the SPM. location and steps

required to moor tankers. connect hoses. discharge crude o, disconncet hoses, and
w1 berth the tankers and SPM mainienance

1.2 Notes, Cautions, and Warnings
This procelure uses the Following symbols w draw the Operator's atiention 1o the

steps  the procedure Lhat are particularly important or may lead to salely havards if
dane incorrectly

General information uselul 4o wderstand a particular step in the

procedure.

E CAUTION: A step that, il done mcorrectly, could cause a safety haeard
leading o personal njury. egquipment or cnvironmental damage.
or g delay.

r WARNING: A step that, if done incorruetly, could cause a serious salcty
hazard leading to death, scrious personal injury, major squipment
damage. fire or o larpe environmental release.

Revision No 3 ' Copy No 01 Page 10f 49
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2. Description and Location of Terminal

2.1 Terminal Location

The MAP TA PHLUT SPM TERMINAL consists of 4 single point mooring buoy located
in position:

Latitude 122297 1767 North
Longitude 1012 117 3767 East

in approximately 25 Melers of water :LL Ty

The Terminal is designed o halle vessels from 60000 to 280000 DWT with a
maximum displacement of 330,000 ones and dralt of 20.7 meters. Crude Oils for the PTT

Aromatics and Refining Public Co. Ttd are imported through the facility.

A 48 inch dizmeter submarine pipeline, approximately 19 kilomelers in length connects
the SPM with the shere termunal. This pipeling terminates at the PM PLEM o which
the sub-sea hoses are commected.

2.2 Principle Particulars

The buoy is a CALM type. secured by $ix Anchors aund Chans. The principle particulars
of the buoy are :

Quier Shell Diameter D0 mewers
Quier Skirt Diarmeter 1517 meters
Height 480 meters
1Jratl 320 melers
WetghtiBallasted: 2105 ton
Werght ine.susp. chamns 2600 ton

High [Tolding Power

Marine Drag Anchors 135 1om
Anchor Chain tengths 35 meter
Anchor Chain diameter 4.14  inches
Min Breaking Load 8721 kN
Anchor Leg Spacing 6O°
Revision No 3 Copy No 01 ' Page 2 of 49
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2.3 Operating Conditions

The operational conditions up to which tankers can stay securely moored at the terminal
correspond 1o a returmn period ol 5 yeurs as grven below.

Unil | Value
Significant Wave Height m 33
Peak Wave Period 5 8

Wind Speed [ minute mears | ms T
Current Specd (Surface; ms | 08

I is assumed that wind, waves and currenmt are collinear,

2.4 Survival Conditions

The survival conditions correspond to a period of 100 years and are given in (he lollowing
table. There 1 no tanker moored during such conditions.

Lmt | Value
Significant Wave Height m 34
Wave Period 5 2
: Wind Speed ¢l minute mean; | mis 22
| Current Speed Surface mes 0.7

2.5 Mooring Hawsers

Number of Hawsers 2

Type Single - feg
Mlaterial Nylon
Circumierence 16 inch

Length ) meters
Breaking Load NBDS 395 Ton
Maximum ailowabic mooring loads 220 Ton
Chale Cluin L3 76 mni.

2.6 Sub-sea Hose Configuration

The Chinese Lantern sub-sca hose configuration consists of two hose strings. each of 3
hoses 24 inch in diameter.

“Rewvision No 3 ) Copy No 01 Page 3 of 49
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2.7 Surface Hose Strings

The floating hose configuration consists of two hose strings. The main hoses being 24
inch and the tail hoses 16 inch diameter, The starboard siring 935 feet and the port
string 990 feet in length. The strings arc marked by winker Lights.

Double closure Gall Thomson breakaway couplings are fitied ic both flpating strings.

2.8 Navigation Aids

2.8.1 The 8PM exhibits a while light flashing 6 times per 15 second Tl 3 see and visible at
arange of 5 miles. n addilion a fog hom will sound Morse Code “U™ at 30 second intervals.

White winker lights are also fitied 1o the Moating lrose strings.

282 Buoy “A” Isolated Danger, Black with a broad red horizontal red band. lop mark lwo
black spheres ene above the other, exhibiting « White light FL 121 L2 sec 6M lacated in position:

Latitude 12° 297 339" North
Longitude 1017 M7 184" Liast
‘this buoy marks a rock pinnacle which is considered dangerous to navigation,

2.8.3 Buoy “B” Special Mark, Yellow wilh single Yellow “X” top mark, exhibiting a Yellow
tight F1 141 20 sec 6M [ocated in position:

Latitude 127 297 4307 North
Longitude 101°12° 247" East

A RACON transmitting Morse Code “B” (Bravoyis also fitted to this buoy.

284 Station Buoy. Orange th color and cxhibiting a White light FI 4 sec 5M located in
postion:

Latitude 129297 5407 North

Longitude 1015127 300" East

Revision No . 3 Copy No.O1 ’ Page 4 of 42
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3. Berthing Procedures

3.1 Mooring and Assistant Mooring Masters

B CAUTHIN: The PTTGC Mooring Master (MM: will be  responsible  for  the
berthing, un-berihing and coordation of all operations undertaken by the

vessel in the berth He is 10 ensure ali operations arc carried out oo safe and
suaman like manner. complying with Inernational, National. Industry and
Company Standards. Close coortinglion with the vessel’s Mastur. Crew and the

Maring Control Building must be maiatamed at all Gimes.
While onhoard the import tanker, the MM 15 the Compainy Representalive and m such a capacicy
is responsibbe For ensuring that PITGC s interests are protected. The MM 13 responsible lor
issuing Letters of Protest lor any shipboard equipment deficiencies or operationat deficiencies

that might be found or scrivus safety violations that may oceur whele b is on Lhe vessel

The MM should net hesitaie 10 sonlact PTTOC Management at any time he {eels their assistance
or advice 15 required.

The Assistant Mooring Master ;AMMiwilt work under the directions and leadership of the MM

3.2 Vessel acceptance

NOTE: Prior to berthing any vessed il the SPM Terminil the following chucks must be
made
3.2.1 Vessel Tias been cleared by FITGC SPR vetting: sysiem. 1
3.2.2 Appropriate Retinery : PTTGC STPRC ready 1o receive the vessel s cargh [
3.23 Wessels Agent nolitiad ol benthing schedule [l
3.24 Independent Cargo Inspection Company been advised af berthing schedule a
3.25 SR Pee-bierhing Inspection has heen completed by the Standby vessel's crew. O
326 Load Monitor System has been setup. O
1z27 wegsel aceoptable on Elisplacered and [rafl O
3.2.8 targn Tanks inert as requared by SCHLAS ]
3.2.9 Vessel confirmed information on the Pre-benhing Cleck List O
1210 Reeoed of lnspection of Pipeline, Cargo Punp Stap and Cargo Pump Pressure Ruliel 0

tests 10 be mspectd

Signed: Date: Time:

The above tems must be atfirmative before the berthing operation can commence.

P-{R-MO-bR)-001: SPM Terminal
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3.3 Vessel Pre - Berthing Check List

1. Name ol Vessel

2. Name ol Master

3. Summer Dead weight
4. Arnval Drall

5. Net Registered Tonnage

&, Last Porl of Call

7 Owner's name and Address

% 13ill of Lading Figures

9. Nanonality of Oficers and Crew

10 Number and Size of Chain Stoppers for SPM Mooring,

11, Can Vessel maintain 30 percent of Summer DWT while i Berth

12. 1G8 Operational and all carge tanks conditions as required by SOLAS
13, Adeguate Stability at all stages ol Cargo s Ballast operalions.

b, dember and size of Manifoids,

1

CSWULL ol Dernck or Crane.

L

“This information may be obtained [rom the vessel’s Master by VEHF or E-Mail through
his agend.

The vessel must comply fubly with all equipment and safety requirements and not exceed

1he displacement or drafl limitations for the SPM Tlthe vessel exceeds the SPM designed
criteria ot is deficient in equipment or salcly requirements the vessel will not be berthed.

3.4 SPM Pre -Berthing Check List

NOTE: Prior ta berthing a tanker, an inspection shall be made of the SPM

and ancillary equipment by the standbhy vessel's crew on
supervision of SPM Maintenance Superyisor.

E CAUTION: Intimes of had weather, consideration should be given as o whether
conditions permnt safe boarding of the buay by personncl. White
personat safety 15 paramount. the possibility of damage to the buoy

by boais should be taken into censideration,

The tinal decision as w whether itis safe 1o board the buoy, 15 to be taken by the ussiuned
Mooring Master in consultation with the Master of the Standby Vesscl and 5PM
Momnienance Supervisor

Revision No- 3 Copy No.01 Page 6 of 49
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3.5 Drug and Alcoho! Policy

Mooring Masters and Assistant Mooring Masters are nol permitted to consume any
aleohol within 4 hours of going ou duty.

Under no circumstances is a Mooring Master or Assistant Mooring Master nllowed
to consume any aleohol while on duty or on board the tanker.

The use, possession, distributior or sate of illegal drugs and controlled sebstances
by any person while on PTTGC premises or while engaged in performing services
for PTTGC is absolutely prohibited.

Revision No_ 3 Copy No 01 T Page 7ot 48
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4. Mooring and Unmooring

4.1 Mooring Master Boarding

The Mooring Master his Assistont and SPM Mainlenance Supervisors assigned rigger will
board the vessel by boat.

¢ A safe means of access shall be provided in accordance with the requirements of
SOLAS.

»  The vessel must provide an adequate fee for boarding.

*  During night operalions the access shall be adequately illuminated to allow the
safc approach and boarding of the Moaring Master. Government Officials Agent
and Surveyors

*  The Condutions of Entry into and use of the Map Ta Phut SPM Terminal form
and Pilotage Plan will be presented (o the Master of the Tanker and shall be signed
prior to the commencement of berthing operations.

* The Notice of Readiness will only be accepted / reccived provided the PTTGO
Mooring Master s satisfied thal the vessel is i all respects ready to moor and
discharpe,

It ne event shall the Notice of Readiness, whether previousty aceepied received or not.

be valid or binding on the Terminal unless the vessel. her tanks and cquipment, are in
fact, in every respect ready (o discharge cargo.

The Moorng Master and Assistant will advise the Master on all maneuvers and
operations relalive o berthing, connectingdisconnecting of hoses and un-berthing, They
will also provide all communications between vessel and shore during {ransfer operations
and be the PITGC Representative with respect to cargo operations, documentation,
safety observations and other requirements,

These two persons will remain on board the vessel while in the berth and suitable officer
slyle accommedation is to be provided for them. Also accommaodation to be provided for

One Mooring crew

4.2 Under Pilotage and at Berth

The Mouvring Master and Assistant will carry portable intrinsically sale multi-channel
radios by means of which all cominunications regarding approach, mooring and cargo
transfer will be made, They will also carry battery chargers for these radios during the
vessel's stay at the SPM Terminal,

In addition, the vessel’s VI Radio should be available on the bridge and in the cargo
cantrol room for back up communications.

“Revision Na. 3 Copy Noth Fage 5 of 49
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4.3 Preparation for Mooring

@ WARNING.  During the approach. while mooring and secured in the SPM. the

. vessel's anchors MUST be securcd by stoppers 1o prevent
accidental dropping with subsequent damage ta the subsea ppeline
and equipment

The port derrekerme should be rigped ready to lifl the mooring bax from the boat and
fur connecling the carge hoses Derrickuorane shall have a minimum 15 lons SWLL.
Llawever. vessels should have the recommendad SWIL capacity far thew size as
recommended in the Oil Companies Internatiopal Manine 1ornm (OC1MF s publication

“Recommendations for Oil Tanker Manifolds and Assaciated Lguipment” Fourth
Edition 1991

The vessel will provide 2 x 16 inch 150 [bs ASA flange connections on sejected cargo
manifolds made ready for hose connections. drip trays, sawdusl or sand and fire fighting
cquipment in position at the manifold area,

The following vessel s equipment should be ready on the forecastlc fhead:

+ Two cmupty spoel drums to heave onboard mooting pick up ropes This will
necessitate (he removal of the mooring wire or rope Tom the spool drums.

s Two messenger lings 24 millimeter diameter. |50 meters in Jength
= Two large erow bars.

«  Siedge hammer

« Pl of grease

s Luspe flashlight for night berthing.

4.4 Mooring

ﬂ CAUTHON:  Line handling during mooring and unmoeoring is performed by the
vassel s crew, with an experienced officer. under instruction of the
Moaring Master and Assistant Mooring Masier.

Vessels must be Bed as recommended in the QCIME publication “Standards for
Equipment Employed in Mooring of Ship’s at Single Point Moorings™.

ONLY VESSELS FITTED WETH APPROVED C1TAIN STOPPERS ANDY 2 BOW
FAIRILFADS WILL BE BERTHED AT THE SPM. THE USE OF SMIT
BRACKETS OR ANY OTHER MEANS OF SECURING THE CHAFE CHAIN 18
NOT PERMITTED.

Rewvision Na.: 3 ' Copy No.01 Page § of 49
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Prior 1o the Nnal approach of the tanker upon insiruction from the Mooring Master, the
stacboard moormg hawser will be (owed to the port side of the buoy to keep it clear from
the porl hawser. One boat afler instruction irom the Mooring Master will then wnw Lhe
Hoating hose string away [fom the tanker™s direction of approach in the furm of a bight
10 ensure thal the hose strings are kept ¢lear of the vessel's propeller during berthing
Cxtreme caution shall be exercised to cnsure that no excessive sirain is placed on the
floating hose strings by the boat while lowing or holding the hoses clear

When the vessel is within reasonable distence lrom the SPM, one tug boat will made fast
at the stern of the tanker and standby at the stern until complete berthing, (This tug boat

will pay by Tanker’s ownern.

At forward of the tanker. Port mooring messenger on lhe mooring hawser will be connected
lo port ship’s mcssenger by the mooring launch boat then will connect starboard
messenger line with starboard ship’s messenger whenever appropriate distance and safe
condition to connest

The mooring messenger will be used {o heave the 76 millimeter chafe chain on board.

@ WARNING: Care musi be taken during this operation to ensure that ne
excessive weight comes on both mooring messengers.

Omnce the chain support buoy is at level with ship’s bow, only ene messenger will be
heaved up unti completely and well secure chafe chain with chain stopper then rernained
messenger line could be heaved up untit secure chafe chain with chain stopper. The chale
chain wilk then be secured in the chain stopper in such a manner that the hawser remains
outside and clear of the ship's fairlead, allowing the chain to absorb any chafing in the
mooring system

Once the vessel is securehy moored. a tug will carry hose end string to manifold connection
one by one. When the second hose getting hook up with the tanker derrick or crane then
the tug will be changed over another tug at tanker stem for secured on & tow line astemn ,
to tow the tanker “stern through the operation and fire wires put in position. (This g boat
will pay by lorminal;

4.5 Moored to Berth
A Mooring Hawser Load Monitoring Device is fiteed to the SPM It provides cach hawser
and 1he total load on the moonng system at the present ime and displays on the display
monitor carried (o sel up on ¢ach tanker. There are also visual and audible signal an the
buay e indicate ta the Mooring Master that high moering stresses are being experienced
while the tanker s al the SPM

Revision No 3 Copy No 01 ' Page 10 of 43
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AL 135 tones strain, which is 70w of the preset threshold value of 220 tones. a red warning
light flashes on the buey. When this occurs the Mooring Master is 1o be inforimed by the
Forecastle Watchmar. The Mooring Master will request the tanker's cngines be placed
on Standby. cargo operations will be suspended and preparations made ready in case it
is necessary (o disconnect the hoses.

Ifthe warning light goes out and stays out, it will be the Mooring Master decision whether
10 resume cargo operations.

tn the event the red light remains fashing, indieating continuous load in excess of 155
tones the hoses are to be disconmected immediately and preparation made to leave the
berth.

If the red Nashing light remains on and the audible alarm sounds. indication that the
lbreshold limit af 220 tones has been rcached, the hose should be disconnected and the
tanker un-berthed and laken to anchor.

However, if at any rime. in the Mooring Master’s judgment, weather conditions are such
that he feels it is unsafe to continue cargo operations or remain al the $PM, such as when
windswell conditions have reached the operaling parameters of the SI'M and the 1Load

Monitoring Alarms have sof yel activated. thes his decision shall over ride all other
lactors

When weather condrizons improve the tanker can be re-berthed.
P

4.6 Unmooring

During discharging, Mooring Master will arrange wiih Ship’s officer to pay out the
mooring messengers rom cach spool drums, remove shackles connecling ship-shore
messengers then each messenger will be rolled back to the spook driam neatly.

When the hoscs have been disconnected and lowered to the water, the UnMoOTing
operation will commence which ship engine could be tested and ihe tug astern will be
released at any lime as per Mooring Master’s safely discretion.

The weight will then be allowed (o come off the mooring hawsers, it may be necossary
1o use the ship's engines for this purposc. When the weight is off the both mooring
hawser will be released and lowered 1o 1he water.

Alonee both of the hawser messengers are cleared from the ship heaving drurm, the vessel
maved astern clear of the berth,

NOTE. Care must be aken o ensure that the hawsers do not become

cntangled in cach other or are dropped onlo, or across the hose
sirings

m CAUTION:  ANCHORS SHALL REMAIN SECURED UNTIL THE VESSEL
IS WELL CLEAR FROM SPM AND SUBSEA PIPFLINE,

PTT Global Chemical Public Company Limited
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5. Hose Connecting Procedures

5.1 Connecting Procedure

Tanker manifold amangements must comply wath the latest QCIMEF publication
“Recommendations for Oil Tanker Manifolds and Associated Equipment” fourth
cditton (991

541 After the vessel hos heen securely moored. the mooring bt will bring the floating (I
cargo hose strings alongside

§1.2  Lower dorrickeerane bouk ta the mooting bout, which wall commect it to the forward |
hosc Lifting wire,

541.3  [fcave up the hose untik the connection of seubbmy wire and chaip is fevel with the 1
Tase rail and secure the snubbing wire.chain with a suppurting chain which enough
slack to Jower the hose untid the blank flange is level with the hose rail

51.4  [Lower the hase until the blank flange is level with the hose rail

5.4.5 Unshackle hose snubbing chainavire (rom the flange lug and pass it Ihrough the
fairlead alignment with ship's manifold to be connected.

5.1.6  Hemvanp up the hosc as direeted Ty the Mooring Master O
547 Sccure snubbing chainavire by turning 1o a hollard Tor one and half round and sceure ]
the end using a ticlor
5.1.8  Lower the hose to bring he hose Nunge i the manilold and check the alignment of O
e Nunges
5149  Lower the hose unta the drip tray and remove blank flange O
6.1.10 Lift the hose and commect o ihe manifold Use a new gashet and fully bolt the ]
flange:s
5411 Open the hose eod butierlly valve and secure. O
51.42 Kepeat the procedurcs for the alter hose |
Alter bodl hoscs have been connected, (hiy must be supported in way of the
tanker rail by means of broad nylon bands suspended from the derrickicrane
NOTE Care should be taken during the hose handbing operation jo avoid serwus
damage 10 (he hoses and associated equipmun{.
“Revision Na. 3 Copy No 0 ) Page 13 of 4%
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Signed: Date. Time:

5.2 Figure 2
HOSE CONNECTION
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5.3 Figure 3

HOSE CONNECTING SEQUENCE

gt
TANKER - _/////@
DERRIGK =i )
e
P
=

BOLLARD
SNUBBING CHAIN g
TANKER RAILHOSE

BOLLARD
SNUBBING GHAIN—
TAMNKER RAILHOSE ——~77]
FLOATING TAIL ¢ KOSE —_

TANKER

T

TAMKER I»
s

g i
TANKER - /
DERRICK /

;‘_//

ANKER | NYLOR
ANIFOLD By | BAND

.
Il
— A4

ENURBRRING CHAIN ———|
TANKER RAI HOSE —
FLOATING TalL HOSE

o, 7/
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6. Hose Disconnecting Procedure

6.1 Disconnecting Procedure

€11 Shw vessel mamibld valve and hose end butterfly valve on completion of

discharging and arrange lor draining manifolds. O

6.1.2  Remove nylon bands and position derrickicrane hoak over after most hose J

6.1.3  Auach lifling wire to the quick release which conneeted with derrickcrane houk, 1
Iake the: weight and disconnect gy hose.

6.1.4  Replace the blank flange using a new pasket and fully bolt the Nange a

B.1.5  Ileave up the hose umtil the weight is off the snubbing chainawire, release the ]
siubbing chainavire,

6.1.6  Lower the hose umtit the Nange is level with the tanker rail, shackle snuhbing [
chaimawire to flange lug and sceure shackle with seizing wire,

6.1.7  Lower hose o the water as dirccicd by the Mooring Maseer

6.1.8  Repeal the procedure for the forward hose O

Signed: Date: Time:

NOTE.: Care must be taken when lowering the forward hose 1o prevent

entanglement of the hoses in the water,

E CAUTION:  SPM maintenance, particularly in bad weather, is extramely difficultl and
involves possible danger ta personnel. For this reason, vessels are requested to give as much

assistance as possible by taking seaman like care of the mooring and  hose equipment and
returming it 1o the water ready for the next tanker and in such a condition as they would tike to
find it

Q NOTE: Hesedawser maintenance is expensive and if PLITGC judges that the
vessel has misused any hose or hawser, the vessel will be Lable for the expenditure incurred in
making repairs.
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7. Discharge Procedures

7.1 Cargo Discharge

711 On completion of aft Government formalities, gauging, sampling, safciy checks and
documentation, discharge ol cargo can commence.

7.12 The discharge operation will be controlled by VHFI I radio by the Mooring
MastersAssistant hetween the vessel and the PTTGE Marine Controt Buildimg (GC Marines. This
does not absolve the vessel from commumeatng directly with the AR Marine if the Mooring
MasterAssistant do not respond to radin calls or in an Emergency Situation

7 1.3 During the discharge operation and while at the berth, the vessel must masnkain  mpnmum
of 3 of (e sumnier deadwoight at all times. Refer to Teominal Safety Regulation 43

714 The SPM supplics crude oil o two refineries. Therefore. i€ may be necessary at the
commencement of the discharge to displace the ol alrcady contained n the SPM sysiem and
submarine pipeling 1o the sppropriate refinery. before bulk discharge can comnience.

715 In line samplers may be fited at cortan times o the vessel manifold o montor carge
guahly during the discharge These sampiees will be operated by the Independent Surveyor
appownted to the vessel. However, the Mooring Master should ensure that the samplers are started
at the commencement of the ling flush andsor bulk discharge and that they are operational through
aut the discharge operation

7 1.6 Inthe cveni that a line displacement is necessary. PTTGC will reguire the vessel to pump
approxunalely 23,130 m3 of crude mio the system and then suspend cargo aperations while
changes arc wade Lo the ling up of the crude receiving systems ashore. Quantity will be
dependent on which tefinery is to receive the line displacement. During this operation the
Mooring Master will coordinate directly with the Marine Controi Building, who m wn wili
coordinate with (he respective tank farm where the line dispacement is being received

717 Duning the Tine displacement, PTTGC will require the vessel 1o carelully monitar the
yuantity being discharged.

71.8 Once the line displacement is compleled and the quantity discharged agreed. e bulk
discharge ol cargo can commence.

7 1.9 Throughout the discharge. a responsible deck officer must be in charge of operations.
either on deck, or in the cargo control room and in continuous contac with the Mooting
Master:Assistant via porable radio

An elficient deck watch must be maintained with continuaus obscrvation of the
manifold aren aml the mooring hawsers. Ship mooring crew to keep o conbinuous
forecastle wateh and be in radie contact with Mooring Mosler at all times.

“Revision No 3 © " Capy No D1 ’ Page 17 of 28
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7010 At any time during discharge operalions the termurtal may request a reduction in rates.
nommally the vessel will be given ten minutes notice belore any reduction s reguired.

7111 As an anti-pollution measure, the volume of oif discharged inm by the vessel must be
relaved to the terminal on an hourly basis to allow for the comparison of hgures hscharged
against receiveds. This 1s particularly important at night when it is difficult to detect il pollution.

7112 During the hours of darkness, it is required that all available approved loodlights are
used 1o illummate the vessel and surrounding waters 1o fucilitte the detection of oil and generally
assist in the transfer operation. Vessels are advised that failure to supply suificient lighting could
result in the transfer operation being suspended during the hours of darkness. Such delays waould
be for the vessel's account

T4 Iis striclly agamst the law to pollute the waters ol Thailand and the Master and Owiiers.
may be subject to prosecution by the Thai Authoritics

E CAUTTON: The maximum discharge pressure allowed at the Ship™s Mantfolds
i5 105 kgem2 or 10.3 bar 150 psia

7.1.14 On completion of discharge operation the rail 1ail hoses and ship’s manifolds will be
dramned o prevent spillage of oil when disconnecting hoses

7.2 Crude Oil Washing

Moonng Master will provide instruction for terminal Crude Oil Washing (COW,
requirement which be requoired or not reqoived up o cach crude specification.
However. MINIMIi'M COW OPERATIONS , AS REQUIRED BY MARPOL
REGULATION 1973 — 1978 permission will only be granted provided all safety and
operational requarements recommended in the “International Safety CGnide for Odl
Tankers and Terminals”™ ASGOTTy have been met in full. Ref. to Bem 44 of the
Terminal Safety Regulationss

7.3 Ballasting Operations

WARNING.: Extrere caution musi be saken when ballasting operations are underntaken.
1o ensure oo ¢il escapes Dwough the vessel’s sea valves.

7.4 Cargo Outturn

On the completion of the carge discharge and pnor o the tank inspection, all cargo
valves, with the exception of the manifold valves should be opened 10 enstre all carpo
lines and pumyps have been properly dramed during the discharge.
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A comparison of Bill of Lading and Towl Cargo Ship Mischarge figures must be
undertaken. [f the quantity Ship Discharge is found 1o be U.5% or more below the Rill of
Lading figure s and or the Observed Quantity received ashore compare with Observed
Quantity which Ship Discharge found the different is 0.5% or more, the vessel’s tanks
must be checked again in conjunction with the Independent Surveyor for any quantily
remaining.

If'the discrepaney still exists after the check, a Letter of Protest for the Shortage in Cargo
Qut Tarn must be issued to the vessel’s Master for his signalure.

E CAUTION:  During all operations, the Master or a respoasible Deck Officer,
and sufficient erew members must be in attendance to assist
PTTGC personnel to handle any emergency that may arise,
including un-berthing the vessel for any reason.
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8. Terminal Services Contract

8.1 Contractor

Uniwise Towage Limited is the Contractor responsible for providing marine
suppert craft and manpower for the SPM Maintenance and day Lo day Operations,
24 hours a day, 363 days of the vear.

The Coniractor witl work under the directions of and report to the PTTGC S
Superintendent.

8.2 Contractor Vessel

"The SPM maintenance boat is the Mulli-purpose Maintenance Vessel Sce
Appendix 5

‘The SPM maintenance boat is used primarity for mooring, hose handling,
maintenance and diver support but is capable of perfonming all SPM support duties.

E CAUTION. The SPM maintenance boat will remain on station al the SPM
location for security purpases. This is to prevent ptiterage from the
SPM or associated equipment and Lo ensure vessels navigating in
the area give the SPM a wide berth,

Emergency Support Tug Boat

Support Tug Boal should be cquipping with oil spil} response equipment to
standing by at Map Ta Phut 8PM during cargo operation. The list of oil spill
equipments as follow,

Ro - Boom 2 set

- Powerpack 1 set
Dispersant Sprayer I set
Dispersant 8 drums

8.3 Maintenance Support Personnel

Mainicnance supporl personnel for SPM and associated equipment. Minimum of
three dedicated personnel, consist of 1 Diving Supervisor (AODC Certifiedand 3
Maintenance and Emergeney divers fluent in English and have previous expernence
of SPM maintenance:. In addition crew fram the SPM maintenance boat to be
available to assist in matntenance operations as and when required
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8.4 Supervision

“The rofe of the Moorng Master during maintenance perinds. is 10 oversee the work
perlormed by the Coniractors personnel. He is responsibie lor sceing that the work
undertaken is dane safely, following the procedures laid down in the P R-MO-MR;-
001 SPM Terminal Operating Procedurc. The SBM “Calm Buoy Operating and
Maintenance Manual®  and the QCIME publication “Single Point Maoring
Maintenance and Operations Guide”

If at any Lme the Mooring Master is not saushed with the way the mantenance s
heing carried cut, cither through unsafe working practices or mcorrect pracedures. he
15 to suspend the operation immediately. The Contractor’s supervizor at the lucation
is (0 be notilicd and remedial action laken,

1£ the siuation cannot be resolved on site. the Mooring Mastar is to notily the SPM
Superintendent immediaiely.

NOTE: THERE CAN BE NO COMPROMISE ON SAFETY OR
INCORRECT MAINTENANCE PROCEDURES.

1T Global Chermcat Public Company Limited | P'(R'M.O'MR)'OUT' SPM Terminal
| Crperaling Procedures
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9. Diving Services Agreement.

9.1 Contractor

Beacon Subsea Ltd. shatl provide ail personnel, material. supervision and expertise (0
underiake the following scrvices as directed by PTTGC.

Inspection of the SPM subsca inslallation

Diver assistance with surface hose change out,

Removal of marine growth on SPM, hoses and PLLM by high pressure water Jet
Cathodic proteetion readings of SPM and PLEM as direeted by ITGC

Subsea hose chanpe us directed by PTTGC,

Emergency call oul. diver to be on site within 12 hours

0 WARNING: Diving eperations 1o be conducied in accordance with [nternationally
recognized stundards.
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10. Pollution

10.1 Prevention

WARNING.  Ali International, National and Company rules. regulations and
guidelines covering oil potfution must be strictly complied with at
all times

The discharge of oil 1o the sea is strictly lorbidden,

10.2 Reporting

All pollutions ohserved ol fshore originating from the SPM, pipcline. hoses. vessel or
from any other source are to be reported immediately 1o the Shift Supervisor, via the
Marine Control Building Marine Coordinator. Action should be taken 1o reduce or

stap the poltution if it sate to do so without endangering human Iife.

10.3 Response

On receiving 2 pollution report. PITGC Management will investigate, and 1f
necessary, activate the PTTGC “0il Spill Response Contingeney Plan®.

The plan cutlines the required procedurcs to be followed in the event of a Marine
Pollution. Al personnel 1nvolved in the SPM operations must familiarize themselves
with the contents of this document,

The relevant seetions covering (he SI*M area will be attached as an Appendix 1o this
document.
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11. Attachments
11.1 Appendix 1. Safety Requirements

PTT GLOBAL CHEMICAL PUBLIC COMPANY LIMITED
MAP TA PHIUT SPM TERMINAL

The Master

SAFETY REQUIREMENTS

Besponsibality far the safe conduet of speraions on baard your ship whilea aur Terminal sests with vou as Master. Neverheless,
since personnel. property and aller shipping tiry alsa suffer seciows damags w the event of an acedent aboard wour shap. we
waish, hefere aperations siar, to sesk vour cooportion and understanding on the safety requaements set out in the Map Ta Phi
SPN Tetovinal Safery Check List

These safety Tegmements are based on practices widely accepted by the ml and tankes indwsirics W therefore expect yau und
all under your command ta adhees strictly 1o them threughaut yeur sty in this pon We, Tor our prant, bave mstrucied oer personnel
1o dao likewise and cooperate fully with von m the mutual ndecest of 3 safe and offcicn aperatum. [n order Lo assure ourselves
aof your compliance with these safety requirements, we shall, hefore the start of aperations and lhereafier from 1ome to fine,
misleuet 9 memder of aur staff 1o inspect your ship. Adter reparung to you o your deputy, he wilk invite ane of your officers
Juinhim 10 4 touting inspectien of your ship 1o easure that the Wiap Ta Phut SPM Ternunal Safety Cheek Tist can be compleied
1o the affirmative.

If we observe any infringenient on board yow shep of any of these safoty requirenienis. we shall fning this immedintcly to the
atrgntien af yourself or your deputy for carrectve avtan 0 sweh action i nol isken m 2 reasanahle time, we shall adapt mensutes
which we cansider to be the most appropraate 1o deal with the siluation and we shall notify you accardingby. If you pbserve any
wittingerment of these regubatians by PTT.AR statf anboard vour ship, please bring Uhis immediately Lo the attention of the PTT.
AR Mooring Masten whe s nommated as your contact duning vouw sty o port. Should you Feel that any immediate tueat 1 the
satety of wour shup arises from any action on sur part, ar from he couapment under sur central. vou are Lty entithed o demand
an immechate cessation of operstions

IN THE EVENT OF CONTINUEL OR FLAGRANT MSREGARD O3 TITESE SAFETY REGULATIONS BY ANY
SHIP, WE RESEKYE THE RIGIT TO STOP ALL GPERATIONS AND TO QORVPER THLAT SHIF OFF THE EERTEE
FOR APPRUPRIATE ACTION T RBE TAKEN BY THE CHARTERER ANT OWNERS CONCERNED.

Piease acknawledpe recenpt, understandiog and acceptance al this fetser by countersigning and seturming the mlashed copy

Far and o behall of
PTTGLOBAL CHEMICAL PUBLIC COMPANY LIMITTED

Signatre

MT

RECEIPT AND ACCEFTANUE OF THIS LETTER
15 HERERY ACKMNOWLEDGED

Signed- . Master
Date: Time: .. Hours.
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11.2 Appendix 2 : Ship:Shore Safety Checklist

PET GLOBAL CHEMICAL PUBLIC COMPANY LIMITED
TA PIFUT SPM TERM 1.

SHIPSHORE SAFETY CUHECK 115

T

Date of Arrreal Teme of Arnval

TR TRUCTIONS FOR COMPLETION

The safety of operalions requies thas all questiong be answered affimatively wah o ek e ¥ 1 an answar is net pussible. Lhe
reason should be given and agreement reached upon apprapuiale presmnions betwwzen 1he shup aod the terminel. Where any
questinn 15 nel consileed ko be applcable 4 note ro than effect should Le irsgrigd im ke remarks eolumn

G the presenes of s symbel u the colunns “Ship™ and PYT Global Chenncal Publis Company Linited s PTTGE Cindices
tiat the cheek shall e carried o e the ey concerned

The presence of e betters A, P and B om the cobuns "Code” indicates 1he following

A Arreement’ Flus indieates an ageement ar prosedure that shauld be wentified mn the “Reniarks” chumr of the Check L
or comnzameated mosome sther muluaily acceplible tarm

P Bommussien™s b the sase of o regative answer w the statements eoded . uperalion showld rot be conducted withoat the

wriLlen permssi it the appreprate aothoriy
R Becheck s This indwates 1lems b be re-cheehed a1 appropoate wiervals, as apreed hetocen beta pattivs. v perwd stated 0
the declaration

Bulk liquinls — CGeneral Physical Checks Ship PTTGC | Code Remarks

1 These s sale access belween the ship and share

2. The ship s securely moared.

¥ The agree ship shore commumealien system Lo AR Syslem

opetairee. Backup system

4, Lmergency woseng off peomanes are eotrectly neeed

andd pposmianed

5 The stup’s fue boses and Gghling equipment and

Ojo| 0o|on
o ogno

prsinen and geady for mmediabe use

™

& The terminal s Bee Tiglimg equipment are positioned ®

and teady [or immetinee vae

G The shap's carpn and bunker heses, prpelines and
mamifolds ae v pood condifion, properhy ngged and ]
apptoprale foe the servive mmended

% LUhe teomimal s cargo and Eunker bases e anms are o
wosel gomdlilom progerly nuped and appraprate few [l
sezviee ntended.

u, The cuigo tansfer system 15 suffieentby selated andl Cl 0O
dramed w alluw the safe iemaal of blank Manges
praar Lu connect igh

1 Seuppers and spvenlls an board are eflecuvely 0 K

Plugged and dep Lavs are v posiben and empty
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11 Temporar: v remaved seupper plups wall Le canstantly 0 K
mmitared
12 Shoee spill contamment and sumps are carrectly R

13 The ship's unused eargw and bunker vonrechons are
properly s=curesd with blank flanges Fally holed.

: Tre teroimal’s unused cargo and bunker cennectons
wre properly sew

rend with blank Sanges fully haltzd

15 All canga, ballast and Sunker lank Tids are elosed

. Sea und overboard discharge valves, when not uy use
are closed and visibly secured.

-

Alt externad doors, perts and windiws w Lhe
accemmadation stares and mackmeny smces e
closerd. Fngme vents may be pen

=

Ve slup's emergency fire contrel plans are located
externadiy.

Location

=

Foted (3% pressure aod oxyyen cantent secorder are
workiog

™
=

Allcaren tank asmaspheres are at pos:ive pressuce wall
pavgen contept of B-oon less by volome

0 I |

PR

! Ve

FTTGC

Code

HKemarks

21 The ship is ready tor e under its swn pawer

PR

23 These is an effective dock watch inailendancs nn board
and adequate supervision af pperatzans on the shp and
i 1he lermiral

1 There are sufficienl perscnnet an boatd and azhore 1
dzal wutlian cmergeney

2d, The procedures far carpe, Tunker and ballast handling

have meen agrogd.

oo c |of#

AR

25 The emerpency sumal and shutdown procedure to he
wied by the ship and shore have been explauned and

warcherstond

oo o8| a

26 Material Safely Data Sheek SASDE for the caape
teanster have been exchanged where regnesied,

O

PR

27 The hazards assoemtet wilh toxic sebstances o the
carga bewsy handled have been dentified  and
understoed

HIs Content

Rumzenc Content

2% An mernal Share Fire Connection has been provaded

0. The agree tank venbing system wall be vsed

AR

Melhod

3 The requerements for ciosed operatzons have heen
agrowd.

Oja|g o

The eperation af e PV system hus been venfied

a

ot
]

Where 1 vaponr retwn e 55 connected, operating
rued.

parametis have boen

O

5 Independent high level alarms, i Hitted, ane
aperabenal and have been testesl

oio|ojo|ogl O 4o A

34, Adequate electrcal insulating means are in plac

the shap shoere conmecizan

18 Shege lines are Ained witha aon renn valve, o

procedure 1o avosd back filling have been discussed

PR
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36 Smaking room hwve been idenulied and smaking
recquiraments are hemng nhrerved

AR

MNonunated smoking rooms:

37 Naked hgh repalion are heing abserved.

AR

38 Ship Shore retephones, muobale phones and pager
requirements are bring observed

AR

32 Mand torches flashlighisiare of an apy I 1ype

O oo o

40, Fixed VHF URHF tanscervers and ALS cquipment &2
on the correst pewer mode or swatched off.

-41.an'<|le VITE LTIF tranzeeivers are of an approved
Ly o

O|/ooa|glc

|

42 The ship’s main 1adia transnubier aeualy are earthed
and 1adars are swirched off.

43, Electnie cables to pormable ¢lectrical equiprient within

i

the hazardous area are disconnecley from power.

44, Windows type air condmioning uids ace disconnected.

A5 Positive pressure 15 bamg mamtained mside e
accommodation and wr conditiorzne minkes, which
may pernul the entry of canga wapours are closed.

46 Measure have beon {aken 10 ensw e sutfiient
mechinical ventdation in the pamp roon.

47 There s provision for an emerpeney escape.

48 “[he maxanom wond and swell eriteria for operations
have heen apresd

G 0o o |oad

Stap earpo at
hscennect at:
Un-Lega L ar

4% Securtty pratacels have been apresd belween the Ship
Serursy Gflicer il the Pon Faciliyy Officer, if
ApDFoprated.

O

0. Wherg approptiate, pracedures have bren agreed i
recenving niwopen supphicd ron: share, esther for
inerting ar purging shup's Lanks or for line clermg

inte the sTup.

Twert Gas Sysiem- Yerbal Verifieation

Ship | PTTGC

Remarks

51 The 1G5 is fully eperanceat and in wood wicking,
arder.

O

52 Deck sealds, or equivalent, are in pood working order

33 Liquid levets i pressure vacuum hreakers arc coreect

54 The fixed and portalie oxypen analyzers have been
caliliraed and are working properly

O icio

35 All the wdividual tank [G valves if fitediare
correcily set and lucked

d

St AN persoomel in charge of cargo opeeations are aware
that, in the case of failure of 1he inetl gas plam.
discharge operanens shauld cease and the reeminal be
advesed

O

Crode O Washing-Verhal Verification

Ship | FITGC

Code

Remarks

57 The Pre Arrival COW check list, as contained in the
approved COW mannal, has been sansfagtorily
cumpleted

0

S The COW check lists Far wse befare. during and after
COW, 53 comtained i the approved COW nuinual,
are available and being uses.

)
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Declaration

We_ the undersigned, have checked the above items. 1n accordance with the instructions, and
have satisfied ourselves thal the entries we have made are correct to the best of our knowledge,
and arrangements have been made to carry out repetilive checks as necessary and agreed that
1hose items with code R’ in the Check-List should be re-checked al imervals not exceeding

hours.

1t'to our knowledge the status of any item changes, we will imm ediately inform the other party.

I'or Ship

For PTTGC

MName

Name

Raunk

Posilion

Date & time

ate & time

Signarure

Signature

Record of repetitive checks:

[
' Diate:

Time

inihals for Ship-

Initials for
Shore

initials for Ship:

Initials for
Shore.

Prate:

Titne:

Initizls for Ship:

Initials for
Shore:
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11.3 Appendix 3 : Crude Oil Washing

CRURDL Oll. WASHING

THE MASTER Date

PTT Global Chemical Public Company Limiled as receiver ot all or parl ol the carge loaded
onhoard vour vessel wishes 10 draw your attention 1o the fact that COW s only permitied in
accordance 1o MARPOL 7378 and as detafed in the IMO publication ~Crude Gil Washing
Syatems”

In addition fo the tanks designated, with duc regard to the ship’s trading patiern, to carry
clean or divty ballast approximately one quarter of all remaining taslks shalk e crude oil
washed for sludge control purposes on a rotati onal basis. However, tanks need not be crude

oil washed more than once in every four months.
As a consequence your are kindly requesied 1o verify your C O W needs as follows

TAMKS DRESIGNATED FOR DIRTY BALLAST. _ _
TANES DESIGNATED FOR CLEAN BALLAST -
15 . OF THE REMAIMING TANKS -

ADDITIONAL COW AN INSTRUCTED 8Y FTTGC

Master ; Chief Officer Mooring Master

Revision No.. 3 Copy No 01 Page 20 of 489
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11.4 Appendix 3a :Pre -Crude Oil Washing Check List

PRE-CRUDE OIL WASHING OPERATIONS CHECK LIST

[ No [VEM TCHECK
1. | Have the Prearrival cargo pore 1SGOTT Pre- | Yes:No
I arrival i discharge port. Predischarging:  and
Diming discharging. check lists been compbeted and
arc all conditions satisfactory?

Are the communications links between, ek and | Yes:No
control ronnt cargo contraf room and engene raem,
cargo control Toom and ashore: established and
work ing satislactony?

Have the crude oil washing abort conditions and | Yes . No
procedures been discussed and agreed by both ship
and shore staff?

4. | Arethe hxed and portable oxyeen analyzers warking . Yes:No
praperly?
5 | [s the inert gas system working properly and is the | Yes /No
- axypen content of the delivered pas below by
valume? .

& | Has the exveen content ol the tankes to be washed | Yes/No
been checked and is it below &= by volume?

REMARKS

1%}

wa

7| Do ull cargo tanks have a positive mert yas pressure? | Yos (No

% | Are responsible personnel assipned (o check all deck | Yes:No
lines for leakage when crude ofl  washing
commences?

9 | Are the fived tank washing machines st for the - Yes:No
required washing stapes?
10 | Have the valves and lings in the pump room and on | Yes /No
deek been checked and are they corrcetly set?
1T | ilas the botiom 1 meter af the cargo tankis:to beused | Yes :No
e supply the washing flind been discharpged 1o
remove any accumubied water? .
12. | Have the re-circulatory crude tanks been discharged | Yes:/No .
and replenished with dry crude” J

Checking Officer

[Julc [ -]-"n": e
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11.5 Appendix3b . During Crude Oil Washing Check List

DURING CRUDE QI WASHING OPERATIONS CHECK LIST

“No ITEM CHECK | REMARKS
I | Is the quantity of delivered inmit gas frequently | Yes (No
checked by portable instrument and recorded and s
the oxygen content below 84 by votume?

27T Are all the deck and pump roomn lines and tank | Yes:No
washing machines frequendly checked for leakage?
3. | Isthe crude oil washing m progeess in the designated | Yes :No

cargo ankesonly.

4. | Is the pressure in the tank washing ring main 10 bar | Yes /No
ur above? _
3| Are the cyele imes of the lank washing machines as | Yes :No
) specified in the COW Manual?
6 | Are the tank washing machines in operation | Yes No
frequently checked and are they warking properly?
7.+ Is a responsible person stationed continuously on{ Yes/No
deck? )
& | Have float type gauges been raised and housed in the | Yes /No
tank being crude oil washed?
9. ITs the slern trim at Jeast 3 meters when botlom | Yes < No
washing is in propress? B :
18 | 1s the tank draming method specified in the COW | Yes :No
. Manual being lollowed”

L1 Are the levels in the re-circulalory crude oil tanks | Yes:No
frequently checked o prevent overflow?

Checking Officer

Dare. Tirne
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11.6 Appendix 3¢ .Post Crude Qil Washing and Cargo
Discharging Operation Check List

POST CRUDFE. OIL WASHING AND CARGO DISCHARGING OPERATIONS CHECK LIST

[Na ] ' ITRM | THECK REMARKS
1. . Haveall valves between the cargo discharge line and | Ves (No
the iank washing ring main been shut?
2. | as the tank washing ring maen een drained? Yes rNo

3. | Arc all the tank washing machine supply valves | Yes:No
shut? ) : .
4 ¢ Are all the cargo tanks, carwo munps and cargo | Yes Mo
pipeiines properly drained as specified in the COW
Magual? )

5. | Mave the recireulatory crude tanks been discharped? | Yes.No

Checking Officer

Date: . Time

Revision No_3 Copy No 01 Page 32 of 49
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11.7 Appendix 4

. Operation of Sea Valve

PTT GLOBAL CHEMICAL PUBLIC COMPANY LIMITED
MAP TA PHUT SPM TERMINAL

Ihe Wiasier
MT.

Dhale -

Lurng yout vessel's stay at Map Ta Phul SPM all sea valves will iemain closed and sealed, [ for any reason the

s valves are o be opeted. the Moorng Masler on duty wust be in farmed hefore any action is taken.

Thie cargs swveyors on heard your vesssharg 1o witness all seavalve uperations witich includes the breakmg of

seals Aller ballagting operagions have bec

sei vulves

ate Tine

Pt sea valve

Checked before cargo discharge -

w completed the surveyors are Lo witness the closing and re-sealing the

Seal Number Signature

COpened
Ballasting,
Closed

Starboard seq vifve

Checked belone sargo discharge -
Opened
Rallasting -

Clased

OQuerboard sew vidve

Cheshed before e disclarge -

Opened
Ballasting -

Closed
Chiet (1B
b . Mume

Trate amad time

1% I . Comnpany |

Carpo Surveyor

Date and time

hoarimg, Masier Assust. Moanog Master

Mame

Date and gime

Rewsion No 3
Date 18 Nov 2016
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118 Appendix 5

.Condition of Enfry Into and Use Of Map

Ta Phut SPM Terminal, Thailand
CONDITIONS OF ENTRY INTO ARND USE OF

Al services, facilitics and assislance provided by or on behall of 11T GLOBAL CHEMICAL
PUBLIC COMPANY LIMITED ¢ The Company™+in ot in conneetion with the Pan, whether or not
any charge is made by The Company therefor. are provided subjeet 1o all applicable Laws. Byelaws
and Harbor Regulations, Safety Regulations, and Towage Conditions for the time beiag in Faree snd
(o the following further conditions:

s The services of the Maoring Mastensi are pravided on the express understanding and
pandition that when any Mooring Master furnishot by The Company gous on loard a vessel
for the purpose of assisting such vesscl he becomus for such purposes the servant ol Lhe
Crwiter or Charterer of the vessel: and The Compaeny. including its joint venture co-ownet,
parent companies, subsidiaries. and wiliates, shall in no way be liable fer any damage or
persenal injury. inchudng death, of any nature whatsoever, incwred by any  persen
whomsoever, m any way connected with. contributed by, or resulting from the advice or
asstsiance piven or for any action taken by such Moaring Master, whether neghigent or
olherwise, white on board or (n the viemy of such assisted vessel

W Simifarly, the services of moonng taunches and mooring personnel. ilany, and the furnishing
of mooring lines and hosing-up gear are under de supervision and contred of the Moaring
Master, and The Company. including s joml ventule ¢o-Gwner. parcnl com panies.
subsiciarics. and alfikintes, shall in ro way be liable for any damage or personalt miury,
including death. of any nature whatsoever, incurred by any person whowsoeyer, in any way
connected with, contributed to by, or tesuling from the performance of these additivnal
services, or furnishing of equipment. whether or not any of such are wtilized Ly any vessel.

Iy addition, aeither The Company, its joinl veniure co-owner. parent companies. subsidianics. or
affiliates. noc its o (heir servants, agenss of contractors un whalever capacily they may b acting.
shall be in any way whalsoever responsible for ot liable For any contribution with respect 1oy
loss, persenal injury. including dealh. demage or delay. from whatsoever cimse, inciuding the
negligence of The Company or ils servanis. agents. ot conlractors, mising whether directly or
indireetly in consequence of any assistance. advice ot instructions whalsoever given or tendered 1n
respect ol any vessel, whether by way of s, pilatage o berthing services. the provsion af’
navigation facihties, including buoys or ather channel markings. or otherwise howsoever In all
circumstances the Masler of any vessel shat] remain solely responsible on hehalf of his Owners for
safety and proper navigation of his vensel

While The Company exercises due care to ensure that the berlhs. premises, facilities, jroperty . year.
craft and equipment provided by The Company are sa fe and suitable for vessels permitted moinvited
10 use Lein, 1o guarantee, express or mplied, of such safety and suitability is glven by The Company
that such berths, premises, facilitios, roperéy, gear. craft. and cquipment arc devaid of defects or it
for the service ot use to which it is pul. and every vessel shall be and remain at the solc risk of the
COrweners and Master thereol: and The Company, including its foint venlure ea-owndr. parent
companies. subsidiaries, and alfiliates, shali not be responsible or liable for any contributiom with
respect o any Joss. personal injury including death, damage, or delays whatsoever. that may be
sustained whether directly or mdsrectly by, or acour 10, any vessel of le her Owners or her crew or
carpo or for any part thereol owhelher such carga is on board or m the course of disgharping by
whomsoever and by whalsoever cause such as loss, injury. damage. or delay i3 occasioncd, and

Rewision Mo, 3
[ate 18 Nov 2016
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whether or not it iy caused, occasioned, or contributed lo. in whale or m part, to any ack, neglect,
omission or default on the part of The Company, or any servant, agent ot contracior of The Company,
ar by fault or defect in any berth, premises, fcilities, property, gear, erall, or equipment of any sort
ol The Company or its servants, agents or contraclors.

The Corapany will not be responsible for any loss, damage or delay directly or indirectly caused or
contributed Lo Dy or arising from, strikes, lock-outs, ar labor disputes or disturbances whether The
Company or its servanls, agents ar contractors are pariies thersto or not

It tn connection with or by reason of the use by any vessel of any berth, or of parl of The Companics
premises, or of any gear or cquipment provided by or on behalf of The Company, or of any crafl, or
of any other facilities or property. of any sort whalsoever, belonging to or provided by on behalf of
The Company, any damage er injury (s caused to such berth, premises. gear or equipment, oraft, or
other facility or property, or any third party, or any vessel iits Quwnirs crews, from whatsoever cause
such damage may arise. and irrespective of whether or not such damage has been caused, occasionezd
or conlributed lo, in whale o7 in part, by the negligence of The Company or its servants, agents or
contractors, and irrespective of whether thers has been any neglect or defauit on the part of the vessel
or the Qwners, in any such event the vessel and the Owners shall hald The Company, its paren|
companics, subsidiaries and aifiliates, harmless from and indemnified without lirnitation against all
such damage and injury and against loss sustained by The Company, its parenl companies,
subsichiaries or affiliates. consequent thereon,

The vessel and her Owners shall hold The Company. its joinl veature co-owner, parent companies,

subsidiaries, and affiliates, and its and their servants, agents and contractors, harmless lrom and

indemnified without limitation agawnst the following whether or not caused, contributed to, or due,
in whole or T part, 10 any act, neglect, omission or default on the partof The Company. i1 servants,
agenls or conlraclors:

@ All and any action. Habilities, claims, damages, cost, awards and expenses arising whether
directty or indivectly out o any loss, damape |, pecsonnel injury, including death. or defay, of
whatsoever nature, occasioncd (o any third party or any vessel ther Qwner and cresw). including
your vessel and Owners and crew, including bue not limited 10, that caused or contribuled,
whether directly or indirectly, by the vessel gr any part thereof ot by any substance or material
leaking or escaping therefrom or by the Master or crow or by any other servant or agent of the
Chaners,

All or any damage. personal 1njury. including death, delay or doss, of whatsoever natere:.

i occasioned to The Company, ifs joint venture co-owner, parent companties, subsidiarics and
alliliates, or its or their servants, agents, and contraclors, arising out of any cause whalsoever
including bul net limited to. that caused or contiibuted (o, whether directly or indirectly, by
the vessel or any part thereof or by any substance or maieriz) leaking or ¢scaping thercfrom
or by her Master or crew or by any other servant ar agent of the Owners.

The Laws of Thailand shall apply to the actual entry to and use of the SPM terminul though these
conditions shull be construed according to the Eaws of New York, The vessel and Owners shall submt
any dispute hereunder which cannot be amicably agreed behween the parties within 120 days, o final
and tinding arbitration to be conducted in the English language belore three arbitrators wone cach
selected hy the parties and the third by the two arbitrators thus seleeted .in defaull of which the third
arbitrator shall be selected by the President for the time being ofthe American Chamber of Commerce
in Gepevan, in Geneva, Switzerland, applying the UNCITRAL Rules of Arbitration
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RECEIPT AND ACCEFTANCE

therely acknowledge receipt of the forepaing Conditions of Entry into and Use of the Map Ta Phut
SPM Terminat , Fharland and accept and agree {o b bound by, an behalf of myself, my vessel and
Owrers, the terms and conditions set forth therein,

MT. —_
Signalure iDate and Time:
Revision No. 3 Copy Nod1 Page 38 of 49
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11.8 Appendix 6 :Hiring Of Tugs

HIRING OF FL

TO- T GLOBAL CHEMICAL PUBLIC COMPANY LIMITED
Map La Phud
Rayong.
Thaikand

1 hetsby authorize yvou 1o supply to and on behal of the

MLT.

such tugs and line boats as vou consider necessary for the moving of my  vessel
while entcring or withim ot leaving the harbor or the approaches thereto. such hinag
1o b ar currently established rates and the terms of the

LINIEED KINGDOM STANDARD FOR TOWAGE AND OTHER SERVICE
Revised 1986 as par copy attached

Daie
FTime____
signed _ .
Master
Ship's stamp
Revision No. 3 N Copy No 01 Page 37 of 49
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11.10 Appendix6a :Schedule 3 United Kingdom Condition

UK STANTIIARD CONIHTIONS FOR TOWAGLE AND OTHER SERVICTS
iRevised 1980

I The agrecment hetwesn fhe Tugewner and the Elire is and shall atall fimes b subject to and inglude
each and all of' the condinons herein-afier set out

b for the purposes of these condlions

i -towitig' i3 any operation in connection wilh the bhobdig. pushing, palling. moving. escorting or
guiding of or standing by the Hirer's vessel. and the expressions o tow . heing 1owed- and towaps
siall be defined likewise,

it vessel shall mekade any vessel.

zralt or objeet of whittsoever natuge “whether or not comneg withan
the wsual meaning of the word vessel- wincl the Fugowner agrees to tow or Lo which the Tugimsner
agrees at the request, express ur inpkied, of the Hirer, to render any serviee ol whatsoever natire other
than towing,

A -lender shall include any vessel, cralt or abjzct of whatseever nature wlhich 1s pola o but which s
prenaded by the Tugowner for the performance of ooy owage or other service

Jivt The expression ~whilst wowing: shall cover the paviod commencing when the tig or tender 15 1]
position 1o receive orders dueet from the Hirer's vessel 1o commence foldimg. pushing, pulling.
moving. escorting, guidimg o standing by the vesset af b pick up ropes, wires or lines. or when the
lowing line has boen passed to of by the my or tender. whichever i the sooner, ] ending when the
finai arders from e Hizer's vassel to cease holding, pushing, pulling, moving, eseoding., guding o
standing by the vessel ot 10 cast pil Topes. wires or lincs has been carried o, or the towing line has
been finally shpped. whichever is the kater. and the fng or tender i salely clear of the vessel.

wr Any service of whatsoover nalre (0 be performed by the Tugowner other ihan towing shall be deemed

1o cuver the poriud commencing when the tug o fender is placed pliysically af the disposal of the 1 lirer
al the prace desipnated by the Hirer. ot if such be at a vessek. when the g or fender is in u pusition
to receive and Forhwdth carry oul orders (o come alengside and shall continue ontil the eaploy ment
for which the wy or tender has been engaged is endad 16 the servece bs to be ended al or ol a vessel
the periad of service shall end when the g or tender 15 salily ¢lear af the vessel vr il it is ended
elsewhere, then when any persons or property of whalsoever deseription have tuen lanled or
dischared from the g or tender ane or the service for which the fug or tender hus been reguired is

endad

0 The word oy shall include -wgs . the ward ondec sl

all melude tenders | 1he word -vessel shall
iclude “vessels-. the work ~Tugowner shall wetude - Tugowners. and the word ‘Hirer shall inctude
‘Hirers:

i Tie expression -ugowner shall inchede any persen ot body rother than the Flirer or the ownee the
vessel on whose behalf the Hirer contracts as provaded in Clanse 2 hereott whu is a party s
agreement whether or not he in it ewns any tug or tender, and the exprossion other Tugowner
contained in Chause 5 hereof shall be constraed hkewese

2. [ 21 the time of makiog this sgreentent or of performing the towage ot of rendering, any service olhe Hean

towiny at the requesd, express ar implied. o the Hirer. the Ulirer is not the Owaner of the vessel refened Lo herem
as the Hirer's vesseln, the Hirer expressly represents Qul lic 15 authovised 1o make and dozs make this agreement
for and oo behalf of the ownet of the aid vessel subpeet 1o each aw all of these conditions and agrees that both
the Hirer and the Cwner e bramd jointly and severally by these condihions

L

Wiilst towing or whalstat the reques], expees

v nnglied. of the Hirer, rendeeing any service otiee Wan towing.
the master and crew of the g or wader shall be devmed o be (be servants of the Hicer and wnder the control
althe Hirer aud ar hig servants and of Tis agents, and anyone on head the Hirer's vessel whe may be employed
and ar paid by the Tugowner shall likewsse be deemed 1o be the servand af the Hirer and the Hizer shall

Revision No 3 Copy No01 Page 28 of 45
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accordingly be vicariously liable for any ast or s 1y snch person so doomed 1 be the servani of the

Hirer.

Whilst towing. or whilst at the request. either expressed or implied. of the Hirer rendering any sérvice of
whatsoever natsre other than lowmg:

12 The Tugowner shalt notiexeept as pravided in Clauses 4 1erand e hereol) be responsible for o be liable
for
i damage of any deseription done by or 1o the lug or tender; or done by o to the Hirer's vessel or dote
by or tor any cargn or uther thing on board or being inaded on board or intended to be inaded on Loard
the Hirer's vessel or the tug ur tender or (o or by any other ohiect or prapetty:
or
i lass of the wy or tender or the Hirer's vessel or of any cargo ot other thing on board or being loaded
on board r intended ro be loaded on homd the Mirer's vessel or the tag or tendar or any other abject
O profreriy.
ar
ti) any ebaim by a person nol a party to this agreement for loss or damage ol atry description whatsoever;
ng from any cause whaisoever
negligence at any #ime of e Tugowner his servants or apents, nnseaworthiness. unfilness or
breakdown of the tug or lender. its machinery, boilers. towing cear, cquipment, lings, ropes or wires,
luck of fuel, stares. speed or otherwise and

mcheling rwithout pregudice o the generality of the forepoings

itn The Hirer shall :except as provided in Clauses 4ec) and sen be responsible for, pay for and indermify flhe
Tugowner againsl and in respect ofany osg or damage and any claims of whatseever nature ar howsoever
arising or caused, whether covered by the provisions of Clause 4 herenf or not. sueffered by or made
apainsl the Tugowner and which shall include, without prejudice e e penerality of the torcmoing. any
loss of or damage to the tup or tonder or any properly of the Tugowner even i the same arises fram o s
caused by the negligence of the Tugewner his servants or agents

e The provisions of Clanses 4ia: and 4o herearl shall nat be applicable in respect of any claims which arise
i any of the following circumstances:

it Al claines whieeh the Hirer shall prove to have rasulted directly and sotely from the personul fatlure of
the Tugewner ta exercise reasonable care to make (e tuy or tender seaworthy bar navigation at the
canmnencement of the towing or other service. For the purpose of this Clanse the Tagowner's personal

responsibility for exercising reasonable care shutl be construed as relating only to the person or persons
having the vitimate contrel i chiet manapement of the Tugowner's business and 1o any servand
rexehudding the oflizers and crew of any tug or tendento whom the Tugowner has specilically delegared
lhe particular dury of excrcising reasonsble care and shabl not include any other servant of the
Tugowner of any agent or independent cuntracior employed by the Tugowner

i All ¢laims which arise when the g or tender. although towing or rendering some serviee other than
towing. is nol int a pesiiun of proximity o risk o or fram the Tliret's vessel or any other cralt altending
the Hirer's vessel and 15 detached from and safely clear of any ropas, lines. were cables or moorings
associated with the Hirer's vessal Provided always that, notwithstanding the forcgning, the provisions
of Clauses diaiand dilbishall b fully applicable in respect of all ciaims which arise at any time when
the tag o tender is al the request, whether expressed or mnplied, of the Llirer. his servants or his agents.
calTy it persons or property of whatsoever description sin addition to the Otticers and crew and usuat
equipmment of the tug o tenderyand which are wholly or partly caused by, or arise out of the presenice
on board of such persans or property ur which arise ai anytime when the tug or iender is proceeding
to o froma the Hirer's vessel in hazardoos conditions or ¢iromnstances

ich - Nat withstanding amything hereinbefore coniained, the L ugowner shall undsr no circomstances wharsogver
be responsible for or be liable for any loss or danmyge causcd by o contributed 1o or arising ouf of any
delay or detention of the Eiser's vessel or of the carpo on board or being loaded on board or intended ta be
loaded on board the Hurers' vesset or o any ofher abject ot property or of any persan, or any consequence
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thereol, whether or not the same shall be caused or arise whilst towing or wlilst a1 fhe request. cether
express or unplied. of the Hirer rendering, any service of whatsoever nalure other than (owing or at any
arher time whether before during or after the making of this agreement

- Notwithstatiding anything cosaiwed in Clanses davand b bercolihe liability of the ‘Fugowner or death or
personal injury resuliing from negligence is net excluded or restricted therchy

The Tugowner shall ar any time be entitled 1o substitute ong or more tugs or tenders for any other tug or tenda
or tugs or tenders The Tugewner shall atany time ;whether before or afier the making of this aprevinent hetween
him and the Hireri be entitled 1o contract with any other Tugowner:hercinafier refurred 10 a5 “the other
Tugowaer o hire the ather Tugowner's g or tender and in any such event it is herelyy agreed thar the
Tugawner1s acting 1ot is deenicd 10 have acted:as the agent foe the Hiver, notwithstanding that the Tugowner
may in addition. if suthorised whether expressly ot implicdly by or on behalf of the ather Tugowner, act as
agent for the other Tugownder at any time and for any pirpase including the making of any agreement with the
Hirer En any event should the Tugowner as agent forthe | iver conteact with the othe Tugownsr e any purpose
as albresaid i1 is hereby apreed that such contract is and shall ar all times be subject 1o the provisions of these
condilions so ihat the other Tugowner is bound by the same and may ag a principal sue the Hirer thereon and
shall have the full benefit of these conditiuns in every respect expressed or inmlied herein.

G Mothing comained b
Tugowner iy have against the Firer including, bor not limired fo. any rights which the Tugowner or s
SErVants of agents may have to ¢laim salvage renuneralion or special cempensation for any extracrdinary
sarvices rendered 1o vessels or anything aboard vessels by amy tug or render, Furthennore, nothing contame in
these conditinns shall limit, prejucice. or preclude in any way any right which the Tugowner in:
Inis Nalniliiy

conditions shall mit, prejudice o preclude in any way any fegal rights which the

urve to limit

=1

The Tugowner wilt not in any event be responsible or liable for the censcquences of war, niols. civil
comimotions. acts ofterrorism or sabotage, strikes, lockouts, disputes, stoppages or labour disturbances whetbur
he be a party thereto or nober anything done
descriplion, howsoever caused or arising, including by the negligence of the Tugowner ar Ins servants or Agents.

n contemplation or firtherance thereol or delays of any '

& The Hircr of the tag or tnder cnpaged subject (o these conditions uadertakes not to take o cawse to be taken
any proccedings against any servant or agent of the Tugawner or other Tugawner, whether ot nof the fug.
tender substituted ac hived o1 the contract ar any part thercot has been sublet to e owner af the tug or tender,
in sespect ol any negligence o breach of duty or othier wrongful act an the part of such secvant or agent which,
bt for this present provision, it would be compelent for the Hirer so to do and te owners of sich g o tender
shall hold this undertakiny for the benefil of thcir servants and agents.

@ The agreement between the Tugewner and dhe Hirer i and shall be povemned by English Law and the
Togowner and the Hirer hereby accepl, subject 1o ihe provise contained in sub.elause b hereof], the
exclusive jurisdiction of the English Courts isave where the registercd office of the Tugwwner is sitwated
in Seotland when the agreement is and shall be gaverned by Scuttish Law and ihe Tupowaner and the Firer
hereby shall aceept the exclusive jurisdiction ol the Seottish Courts:

=

No suit shall be brought i any punsdiction other than thar provided in subeclause s hereof save that sither
the Tugownet or the Hirer shatl have the aption to bring proceedings in rew to oblain the amrest of or other
sinilar remedy apainst any vessel or property owsted by the uther party hererg in any purisdiction where
such vessel or property may be found.

Revision No. 3 ' Copy No01 Page 40 of 49
Date 18 Nov 2018




PTT Globat Chemical Public Company Limiteg| P (F-MO-MR)-001. SPA Terminal
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j

11.11 Appendix 7 :Map Ta Phut SPM Pilotage Plan And
Berthing Contingency Pian

MAP YA PHUT SPM Pilotage Plan

CRULE L FIFELIHE

Huor B RACIN
s
ISCLATEL LANGEN U T

4
BUDY & ‘.
L
. d

sPw Al

— 1 UAUTICAL MILE —

H &

AHCHORASE BUS HION

PR Buey Single Peint Mooring)
Cirange Buey, White Light FL& 15 see 5 Mi L Fog Hom Morse Code "0 30 see intervals
Lacatiom -La 12° 297 1267N . Loog 01" 117 5767E.
Winker Liphis on floating hose stongs.
Adtached by & maouring chaing beadeng LOOW 1 Toveontsl divectiv

Buoy “A7 Isolated Danger Buoy
Black Buoy with Red Bamd, White bagli FI 2012 see & M.
Locauon - Lal £2° 2% 359°N . Loog FGI 107 1847E.
IFrom SPR Bearing 276" Dhstance 168 MiL 10080 11,

Huoy “137 RACON
Yellow Buoy. Yellaw Light FL:4 20 sec 6 M
Location = Lat §29 29 Q307N Long 100" 107 24778
From 5P Bearing (42 Distance (h68 Mi 3 OR0 1

Anchorage Positune
Losation -1.a1 127207 1267N, Leng 101" 11 57071
From SPW : Bearmyg FR0° Distance 3 Mi.

Crude (il Pipelioe
Driameder 487 Tength to the shore 195 Kin.
Trirection from 5P 346"

“Revision No 3 Copy No 01
Diate- 18 Nov 2018

Page 41 of 49

) . - P-(R-MO-ME-001: SPM Terminal
)ﬁ‘ o PTT Global Chemical Public Company lelted. Operaling Precedures

MAP TA PHHUT SPM Berthing Contingency Plan

# [f case uf emerpency. contact €0 Marine on Radia YHE chareel 67 ar 16,

®  Any scatian that affeces e vessels maserverabibite b agiae or Rudder fahargs will cesuln i the berthing heang abereed
and the SPM support vessel will take follownp actiong
Maintenance boat vl pass 2 twline (o the vessel and provide wwige assslance o wilk push un e bow
swing the vessel away from the SPM approach couese as reguested.

® Vesse| anchors are nod b be used, except under divection of Moaring Masrer

*  Eche Scunder b be running dunng operation.

.

Crung Bevilunw cperanen

When the vessel s wihan reasonable distanve from the SERM. one g boat wibl nsacdy Gest at e sten ol e ke and
standly until eomplete lerching

Namienance log boat o toawving the hases clear sway duning tankee approach SPRL sk Boal wall s up shone maorng
niessenger ta tanker, afier eompicled manring, Manierance boal bring o

o manfold far connecton Afer compleed
lusges connectien, Maintenance tug boat wili replace the tu, which stand by sl stern ol lamkes.

Wik Boat

Messenger line

Mamiznunce tuy hoat

Maintenanie tug bont
5500 BELP.
53 Tons Boilard Pull
Twia Serew
Fandered for pushing

- Towing wire ready for emergency use during

berthing operation -~
Fire fighteug capalality

Fi Fi | for warar

Fi FI3 for feam

Egqueipped for cil recovery and dispersant
application

Standlby madio VHF channel 67 und 16

B xins Lags 15 requaned i an smergency, contact § C Managemant whiy aperate harbanr tugs up to 3,600 ETan the Por, of
Ilag Ta Phut

Radi VI channel 13 raperate 24 Hnurs:
Tel 138 BT O
Fax. WN3F - BRASAD
Signatace R S Signature e -
Master Map Ta Phut SPM Moaring Masta
‘\'1 -I‘ A o ljatc .]—jlnc
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P-{R-MO-MR}-001: SPM Terminal
Qperating Procedures

11.12 Appendix 8. Vessel.Pilot information
VYESSEL ; PILOT INFORMATION

MT Date ...
Sumnmer Deadweight ~ Aarival Drafl Fwd Al
Arrival Displacomont
At What Drafl s the Propeler Submerged
Type of Vessel - Dauble Hull
Propulsion Motor (Minimum Start Air Pressure 1
Bridge Control Yes ¢ No Propeller - Fixed ¢ Varabie
Max Rudder Angle _ Gyro Brror
SHP Maximum Astern time Ming
Maneuvering Speed - Ahead RPM Speed Astern RPM
D Slow L —
Slew
Halt

FFull

The Pilot » Mooring Master will discuss with the vessel’s Master s miended plan of navigation and
appraach to the berth. advising of tidal condittons and mooring plan

Take vour time and - STOW DOWN il necessary to ensure all parties agree to the proposed aclions

Veszel's Muster I'ilot: Mooring Master
Remarks
Ravision No. 3 Copy Noo1 Bage 43 of 48
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P-{R-MO-MR)-001: SPM Terminal
Operating Procedures

{f&] ptt PTT Global Chemical Public Company Limited

1113 Appendix 9: Smoking Notice While Vessel Is Moored
To SPM

SMOKINGNOTICE
WHILE VESSEL IS MOORED TO SPM.

Smoking is strictly prohibited on board the Vessel except in the tollowing spaces specifically
designared by the Master and agreed by the Mooring Master as SMOKING AREAS.

r

Failure to comply with this regulation will involve cessation of carge and ballast operations until
mvestigations have been completed and a written assurance has been reveived from the Master
that effective controls have been established.

The Mooring Master reserves the right in usuat circumstances to withdraw the above concession
and to prohibit smoking in any arca whatsoever.

M.T
Signed
Master,
Signed
Mooring Master.
Revision No. 3 Copy No 01 T Page 44 of 49
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. . . . P-{R-MO-MR}-001: SPM Terminat ! . P P-{R-MO-MR}-001: SPM Terminat
p‘l‘t . PYT Giobal Chemical Public Company Limited Operating Procedures PTT Globat Chemical Public Cornpany Limited Operating Prc{cadures
11.14 Appendix 10 . Harbor Report HARBOUR REPORT
ILARBOUR REPORT STOPPAGE DURING DISCHARGE
VESSEL FROM TO
Vessel'sname  MT _ ) IMO-LR No. Dale | Time | Date  Time
| Flag | Port of Register :
Summer Deadweight DD | Voyage No
Captain's name Captain ) [
Arrival Draft Fore m. Aft m
Sailing Dral | Fore m. Aft m.
CARGO
Bill of Lading Quantity
m? | Bbls. M Ten
Grade ! H
Grade 2
i . i OTHER DELAYS
’ - FROM TO
Ship’s Figure Before Discharge Water Date | Time | Date | Time
TOV-m Bhls 60F M Ton m?al BFF - AFIDen | Temp m S
Grade 1 H _
Grade 2
Grade 3 . [
tErade 4 ' |
TIME -
Date | Time | . Date | Time I
End of passage N Anchored :
| Arrive pilot station Anchar aweigh o o
Free pratique granted . ) Complets Carge inspection ]
Filot on board : Ship Shore safety checkilst completed
| Nolice of readiness tendered ' Notice of readiness received 1
Weather condition Yind Weather condition Sea_Swell
Commence mooring - Final heading ' NOTE OF PROTEST :REMARK
| First line fast | A fast —  NOP jssued -
Tug fast aft Tug released ..
Commence hose connechon Completed hose conneclion
Nutmber and size of hoses ; 2x18" MNumber and size of manifcld -
Wessel ready to discharge Shore ready ta receive ] ;
Commerice discharge grade 1 - Complete discharge grade 1 ) MN.OP. receipted -
- Commence discharge grade 2 Complete discharge grade 2 o
Commience discharge grade 3 Complete discharge grade 3 .
| Commence discharge grade 4 Complete discharge grade 4 ]
Commenes grude oil washing Completg erude oii washing
Commence hallast Compleie ballast N
| Commence hose disconnection Complele hose disconnection ] i
Commence un-mooting ) Complete un.meating
Weather condition Wind ‘Weather condition Sea Swell
Pilot disembarked i | | Vessel Sailed i
REMARK
- Master Mooring Master
Mastar Mnooring Master
Revision No 3 Copy Mo D1 Page 45 of 48 : Rewigion Mo, 3 Copy No 01 Page 16 of 49
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P-{R-MO-MR)-001: SFM Terminal
Operating Procedures

f@i pit FTT Global Chemical Public Company Limited

11.16 Appendix 11 . Communication Information

Muoaring Master Capi,

Cabin Tel
Assistant Mooring Master Capt.
Cabin Tel.
Assistant Mooring Master Capt
Cabin Tel _
COMMUNIATION
Radio VHF Channel 67
Callsign ~ Tunker SPM Single Point Mooring)

Shore

OFFSHORE BOAT

Stern Tug - Uniwise Rayong

M.T,

GC Marine  PTTGC Marine Control Building

Signature tDate and Trme

PTT Global Chemical Public Company Limited | ~-(%-MO-MR)-001: SPM Terminal
Operating Procedures

" Copy No 01’

Revision Mo, 3
Date. 18 Mov 2018
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11.16 Appendix 12 : Forecastle Watch Keeper Report Guide

HOW 10O REPCRT

ALl MOORING MASTER FROW FORECASTLE
5P 11 D'CLOCK, LINE ABOVE WATER, DISTANCE 40 METER|

EXAMELE

12 orgLock
11 O'CLOCK - "::'_'-':3 4 PELOCK
N R —
. B ' I__.-'j_jj.z G'CLOCK
Call Mooring Master (H s \C-a]ll\‘looringrdaster
8 OCLOCK | ‘e T L "3 OCLOGK
b

10 O'CLOCK /77

-
-

Eepoeri Mooring Maszier suddenly when:

L. Red Light comae up on the SPM
2. SPM positon coming io 10-9 s'clock or 2-3 o clock
3. Mooring hawsers slack in the waler

il
£
- - e
- . -
-
,E-_.t::// - e ;
LINE FULL STRETCH |~ LINE ABOVE waTER
A C'all Mooring Master
AR b
|
LINE TOUCHING WWATER LINE St.ACK [N WATER |
MT.___ . [
Pate______ -
Sigmalure
"Revision No. 3 Copy No 01 Fage 48 of 49
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pﬂ FTT Giobal Chemical Pubhc Compary Limited

©E-{R-MO-MRI-001:; SPM Terminal
i Operating Procedures

11.17 Appendix 13 .

Ship ; Shore Hourly Cargo Figures

SHIP ; SHORE HOURLY CARGO FIGURES

Date « Time SHIP SYUY discharge SHIP SHORE SHIP :SHORE
ROB rated last heory | Fotal discharged | Total Received Biffercnce
i} My M M. M
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The Ship/Shore Safety Check List



The Master,

Vessel: |

Date of arrival: 2% f}fﬁ f2o92

GC East/Wost Tarminal :___fj'éﬁ "a'j”

Baar Sir,

SAFETY AND ENVIRONMENTAL REQUIREMENTS

wasponsioilily fur the safe conduct of aperatong wiilst your shipfbarge is at this Termena: rests jointly with you,
as Master, and the responsible Terminai representative. We wish. before oparations start, to seek your ful co-
operation and understanding on the safely reguiraments set out in the Ship/Shore Safety Check List which are
nased on safe practices widely acoepied by government and by the oil and tanker irdustries,

W, therefore, expect you and afl under your command to adhere stricty to them thrglighout your stay alongside
this Termtnat, We, for our part, will ensure that our perscnnet do kewise and co-operate Rully with you i the mt et
interest of safe and efficient cperations.

in orcler to mssure ourselves of your colrphance witlt these safely requlrements, we shall, before e slart of
operatians and from time to time thereafter, for our metual satety, a merber of the Terminal stell where
approoriats together with a responsitle officer, will make a rouling inspeciion o your shiptage to ensurs thatthe
zuestions on the Ship/Shore satoty Check List can be answered n the affirativee. 1 we obiserve any infringement
onboard yous ship'barge of any of these requiremnsnts, we shall bring this imrmedistaly 1 the atenbon of yourself
or vour depty for corrective action. if such action s not laken ina reasonable ima, we shall adapt measures wiich
we cohsider to be the most approgriate to deal with the situation and we, shall notify you accordingly,

Similarly, if you consider safety is endangsred by any actipn on the patt of terrminal staff or cargo nspectons
whethar on the berthietly of onboard your shiplarge, please immediately to the notice of our Sanior Terminal
Representative. Should you feel that any immediate threat to the safety of your vessel arises from any action
an our part, of from eqguipment uider our control, you are fully entitle demand an immediate cessation of
agerations.

The Senior Terminal Represenstathve on Mhily is;

i - i
Telephone Mumber: +LE % 29445

. = i1 d 6 f o N ARl ‘*"fi?
UHFIVHF Communication Channel: UHF O ‘!Vi"'}wi‘% £ 351{.5-; ;60 MARINE

In the event of your vessel's failure to comply with safety standards or our Jaty Safaly Regliglions, we resanve
the right to siop all operations and te order yeur vessel off the Jatty for appropriate aclion tn be takea iy the
vessal owners (and Ghanerers) concerned.

Please be rerinded ihat if vessel has bean ordered fo leave a berth in accordance with the Conditions of
Acceptance and falls to vacate that berth within 3 hours {fidal and weather conditions parmitting}, 3 fee,
i 4,000 US$ per nour, for berih occugansy may be levied by the Company at its discretion, The same
fes way be jevied in respocts of a vessael permitted 10 utilize a berth for repairs, tank clganing or ather
imprasiical { substandard operations.

Please acknewiedge recaipt of this jelter and comiinm you have a copy of this lelter and Warina Terrinal Safaty
Regulations by counter et e cached copy of this letter,

- N
Signaed for Terminal: | N I,‘ //Signc(l for Ship:
e ; T
. \ | B i

W

! </ Page fof 12

The ShipiShore Safety Check-List

Vegssel:
Date: 08 ~Peew2a%2 .

GG East Terminal : E]/GC'E Oece: Hecs
GC WestTorminal : [ 1ec1 [lae2

1 ;" ! A
Time of Arrlval: £ / fl_/_g-ozz 29 %

INSTRUCTIONS FOR COMPLETION:

The satety of aperations regules thit @ oueslions Should be answersd sffirmatively. If an affirmative answes @ net passible,
the reason sholld Be ghen and agreomont meshed pon appoprksie precautions to ke laken bebween the ship and the
termings. YWhers ary question is 1ol consiserad o be appicable a note to that sflect should he inserted in the remarks column,

The prasence of e letiers A, F and B it e solern ‘Code’ indisgtes the lofowing:

A - ihe mentioned crocs iz iy wriling and signed by Eoth parties,

F - inthe cese of @ negabve snewer e oparsion shal rol be carried out without the peemtssion of the Port Authoily.
R - indicates iteing to be sachiscked af nteivaly not excesding four hotes,

Part‘A' - Bulk Liguid General « Physical Checks

Bulk L;!_qul'rj'-'iﬁ_anier_él' L U ship v| '.Té}r_minal-:
0 e ship and snave. B \/ . W
- A A \/ 2
- N [ - e LI
IRt ion Sy sl |5 aocretive. . A R X:‘;‘j‘;g‘:‘if fg 1%,
& sigged art poslened. R 1 i yofin
£ Thae smip's e Bosss ang line-figk R i3 ???"\f, Sty
nadiata Use DOl 2 (il
h teminsts fird g Hing egquesiners |5 oosilionsd and ready for immen';i;te B R o __2__ M ”
i's carga aned bunkear boses, [F frle aea oo . '_
Lerided .
5. The legmina sargy @nd unker hoses ol anns aie%n .good = e, gy T
sigged antf SERepnate o e i I
Tha v Loy ted and drnes e dow adte H
. Buppe I8
0 positian g
_ g il
: At and sUMps ATR corecily mandged. ERe
1SR FRMGD Brd ke CUNRCCHong Bne propedy securnd with B
3 sk flanges iy bolcd. .
4. Fre termingl's unused carge srd burker ginne @ propasly sacured with
‘:m!'. FHog i Lol
sy S ERET8E
e L TOWG a1 S5
i
Lacaitan; Pl,»’(;

If the sivip is fitted, or is reguired o be fitbed, wilh an inert gas system [IG8), the fellewing points should be
physicaily checiaed:

& bued G5 pressute and Quyger soniusd

T iz

ssars Sl ARy Gl

tanic alrmosplher:

i el orless by volume.
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Part’B* - Bulk Ltqu:d General - Verbal Verification

leazer i

= been erpiared and understocd

Code. |- Ro
P R
Thista 1% A o'f@rlwe deek watch In atlendance on boatd and 2 et \// 1',/ r {‘
Sipandsion of oparations on the s and in e e mdaal. ey
3. Theme sro suficiant peraonnel on board ad askions b0 deaf wilh an Tmesgeacy. \/ ) > b ‘1 C’ Fautnivio
PR TS — for carge, aunker ani balagt Panding kv Deen agroed. " ] A R z}("k'a {.N“-ﬁ H }ﬁ :ﬂ""fm
25 Tho cn.{crgunuy signai and shatioen praeedirs 16 e oo by e shin and ” A i

EESD 5\+ )__r_}*:

45,

distnnnacten irom poves”,

B Raliial Safaly Sada Bhools (ME0S) B the corpo trassfor have been 7 / P F
. wrdiiniged whetna ragquesled. . H
BT The s 1 wilf) fuwle: in Lhe cargr bebng hancif / RIS Dot £ B
. Benptins Contl:
dentifed and undersiond, - & L.,
Hhortt Flra Conneclion kas heen goavidad, o
4 r aginnd fonk » worng Syslen wili be used. ﬁ,/\ # i it T V.
; L
A0 The recy for osed have bran agread \/ e K
B The opaepfinn of e PAY gyalor has bean varlien, \‘/ H - Pite rm{g_.
3. Ve i v ralurr Bne 5 gorngeded, speraling porsircions hawy bon aqmeﬁ [N |ﬁr‘|’ ﬂ/"/ o R
33, ndependent hinh Iavel alammes, i flled. st Sovrational and have been fesied. A B 0\8-‘ F:p - 7
4. Adoowala elsatical wsaladiag resans ars in place in the ship'shora comocBon. M R Iwybghn T—L’N\c. (.QLUH
3%, Bhoro et arg filted wilh o kon-return valve, of procedures 1o aveld back ling B 39 E
have been disprased,
35, Bowking roocms Bave been identified o ancnls are oing A R i Nemenlnd A D
. smaking reom: p *__
abserdad, ~p
37, ke lighl 2eguEolions ara Luing csered. ZTRTTR T ek, rf)
3, Shipleners telephones, foblla phtvhes ahd pager requl*t:lr“ s a1 bumy / A R o ni% ATy !‘J&‘\'}"—G‘n
nhaeriod. .
39, Hang torches (fiasntiahtsy aen of 2 aproved Lype. -
40, Ele o VHRIUHF transeuizas detAS aquipment gre on the coaect powar nisde - P]}@_i AF e Twd
or seltcher o, ..ﬂ"\'j bt )
41, Portabla VHFUMF transceivars a2 of ar approved Brpe.
A2 The ship's mair: radio transmd1er aeridls ane earited spd radars ana swliched of
A3, Skt cables 10 portakla wifhiiz thes hiandous area are

2 t}pe ai ndiIi\-mnq EIElls arg giscomgebed.

Posgitivn prn...,u.m i baing maistined inside the socemmadaion, and air
Willoring intakes, which ety peeeil e ey of Carg vapes, sis clomed.

sunplied farn shos, pilhor o lnerfng or pueging ship's Teks, o e ne
sivies ke the shin,

46, Measues havo ween laken ko ensune sdficient meckanical venlilaton in the "
PUHE T,
A7, These is provisior for 3 creorponsy senade %i’\.«"-‘-‘: 8w
48, The mashmum vird 3nd swel cxlieria for apis: Hitve It agroed, A Jopcange al:
TSt ue s
| kingys ol
. Slnarth o £ EBA
4%, Beturity protoneds [ava booen agreed behwesn the Ship Soo CHficar sek g A e inrahy
Pt Fatilify Secusity Oifices, if appropite. 3:& ?p LE; b
B, Whans appropdats, pracedures have kegn 1r|-'o I recErieg pitrEer A 3]

ﬁmn Lk
ﬁﬂﬂ"f’&%’

A

- Thier 55 B Raily anecaticnsl and 0 good N(!’klr'{_} o,t.u

@
R

. Dack =pals, o eqidviianrg, ae in gos wukmg i

T

41

2 Lapis] fvers ey peRsSLrsASG G braakers ang o

o
=

3. The feni are parkable faypan snakysers Tave Deen calibrated and 278 wasiking

pruzerly,

i il Itoslt e porrently sed and locked

i charge of sargo cpatzlons 30 xwma
rozl yas plant, diechargs ahentions

set, it the vase of fadure
idd nedse ane e e b

Papc 4ol 12

If the ship is fitled with 2 Crude D4 Washing HXURY systermn, and intends 1o crude cil wash, the Following statements show d be

addressed:

- The Pra-As
s femn sabsiocionly eotigheio

T
=t

FE. The COW cheoi-sks by wie belsie.

X

23, thq proge l5 For Tani cloan

3 es a:.1:J app

§1. Permissicn has oeen grartod fof as freeing opealicns,

* Diefele Yos or No a8 approgrars

Part ‘¢ - Verhal Verification

- Bulk Liguid Chemicai

1. Haleial Tafrly Da

fizndiing of the cane.

Sheals are avairakle fving e iesessany data for lhe safo

2. A rnanufzciurar's Iekbifinn carffvate, wivte dpgiisable, has been provided, e i
3. Sufficien] prodectve Sintlbisg and s4u) (insluding sefconlaine] Lragihing

AL 3 it Ry i iate vhe dendd i sidlable for fhe oroduct belng

handled PR
4, Counlormessunas pgainsd seoidental et conttset with the i has baen

o
ing rate is tsle with fie i ayatam, iia A
se /";.

4. Cargo system duuges did Ak arh canecty sgut{pd I ga0d onéer,

T. Puntable vapsur detecnon plesants e v @ avaiabie for the progusls
Exring Hlandleg.

& informatlon o feedghitng meiz e pecoetiunes has boan i

B Teansher hoges st ofs&uil.a?’-[*:?(ﬁl. sesislant Lo he aclion of e prstucts
o 3

1 i nandiing iy being

with the permarent inghafed phooine dysfon

1. Where approprite, procedurds have Deen agreed 21 rRCRVing Rlimgen supated
Fann shors. githar for Merlimg or purging ship's ok, or for e cearing it the
il

hardlirg of the camc.

T. Maiariat Safely Dala Sk e gvadlzble gleng the esessary data foribe sofe

e

. Amarufacieress |ql

1 cerlifficate, wharg applicable. haz baen povided.

*

3. Tha r.-_;nsr AP TYSIE IS ready dor inzniediale ves,

e

There s sufficent

bie proteclve Bgipmeat {oluding zeil.co

7

Draathing Apnaratuss ind prateta siotrise is oy for ingeded use,

e I2E-Da 1T $EANES 202 Prof

] o fallet 1l .fd B, RS (Bt red, T

Firi e

40 GURIES B CoOmanEsors @ in, 11:[::1 arder, &l the
iy aressures have beon ng:geG/A Al #nr zhow.

Clian equipngst |
1835 Doch Taalend A ivspeg

AP e M in.‘mn:md aach other of e i
e o sl devices,

sing 1ate of Z50 vaivas,

kg

Ehate:

Freon & nf 173

g"z,
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Bofle Ly Gode.. | . Remarks .

13 Information 'as Dasers srchargod brtwaena ghip and shase on he maximum) A
it uen ' oflhe eargo o e har e, o

T
. Carga tanks are protected against inadvorlent overfithny gt 8 }‘fﬁﬁ; while
Ay cargd Gpnntllons ara in pogrers.

BEThe Conpresae rom i propery venliais Jm(eled:h::al PG TN iS

...... R— A
Tank Na 1 ] Ttk Mo 5 "[ ik Mo 8 [ ;
Tark Mo & L] Tank No 9 [ i
Tark Na 0

Tark Mo 2

Tanic Mo 3 Tank Na 7

Tark N &

BECLARATION

W, tha endersigred, hava checksd e above Bems Iv Pars A and B and where agoroptinie Parl O or 0, in accordance with the
irsshictiong, and Wave sallshed oursebees fhat the ontriss we lavs rmade are cormgs? o He st of aur keoiwludge.

W aeg 2l5G made arrangements fo camy gut repetitive checks as necessay and soreed that Base e wifh ande 'R in the Check-List
shotld be re-chacken a1 ntervals nat excesding 4 hours.

IFto aur knowladge the stalus of any iten changes, we wil irmmediately inform e other pary.

For Ship a For Sase

Puge G of 12

Record of repetitive checks

SOUTHELRN  Jrapen.

MTRY
- - _.
Date l Time Initials for ship initials for shore Rerark
CEriEA) | 25700 ’ |
7 oo T
i K} / )};nc T )
4 | /?"@c jm ------
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Receipt for Shore Radia

)
)y
=i d
W o
WU R
e
£
A
714
2 &

22 %o

Time:

o

v};..{i:/ Fueei

r
i

Bl

-

i %é.»&@,

7]

including spare battery, in operation condition without any apparent damage, from FTT Global Chermical Public

This is to confirm seceint of one piece Shore Radio | tvpe Hedera,
Company Bimied,

Mamse

Position:

tatky including spare baltery, in operaling condition without any

t dectars, that | will retirn above siated equipment upon completion of cargo andior ballast operation but srice

1o depariure to the Terminal Representative of PTT Globat Chemical Public Company Limited,

This is to confirm receipt of relurned walky

Bignature

apparent damage, frorn sbove mentioned vessel.

Name; __
Position:
Signaturs

Fage 8 of [2
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FPTT Globai Chemical Public Company Limited. F-{R-RAM-0P)- 1024
RE BERTH CHECK LIST FORMK

&

PRE BERTH GHECKS LIST

Vesse! | Date 3!/12;‘20{_’2

G East Terminal E{GC 1 Oecz Doecs
GG WestFérminal: [J et [l ooz
/ f~‘/ tal

ETA: .. Glf208%8s gD

R SDESCRIPTION -
D1 SHEGE BENTH FOR OVESALL vISUAL DAMAGE

C20 GANGWAY [N STOWED POSITHON, MO VISUAL DAMAGE AN

{TGC TE
3. FiRE WATER PRESEURE CHECK, FIRE WATER MOMIDTRE
; CORRECTYY BET, INCLUDED LIFE SAVING BOUIPMENT AV ABLE
4. LOATHNG ARM READY FOR USE, O-FBG. GASKET (INGLLHMED

SRARE} AND COUPLERS SHEGKED (G0 TEIRMINAL LA 12OFE v Z55 (1 ¥ ZEOIZ
HAND LINES IN GO0 CORNTION} | )
|5, LOADING ARK NO PRESSHURE AND PRODUCT REMAIN INSIDE S

{ORAIN QR VENT KAY NEED}

Remark: Ersure properdy Theab of lading arms which serice for high viscosity such as 70, LEWR, Crude high pouy poind.
Lsaeddifeg abmet cioaite valves ars worhing propely darre £ aftar sh and keer i cless position while notin used.

Page 11 of 12

The Master,

Vessal:

T dog 2
Date of arrival: L AR "2'\:/;&_'.._

- . ./‘f/
GG East}}ﬁw Terminal; R
I

Fraar G

SAFETY AND ENVIRONMENTAL REQUIREMENTS

Responsivility for the safe conduct of oparations whilst your shipiharge is at this Termingl rests jointly with you,
as Masler, and the responsibie Teiminal rapresentative. We wish, bafors sperations amr (0 seek vour flit no-
uperalion and understanding on the safely requirements set aut i1 the Ship/Ehore Satety Check List which are
based o safe practices widely accepied by government sndd by the of andt lankes industhes.

We. thersfore, expact you and all under your comenand to adhers sticly to tham throughout your stay ainhgside

thig Termnirat, We, for our part. witl ensure thal our personngt do fkewise and co-operaie fuadhy with you b Hhe rates
intersst of safe and efficien] eperations.

iy axder to asstre oursehvas of youl complinnce with these safety requirements, we shall, belore the star of
uperalions and from time o Groe therealter, for our mutual safety, @ member of the Ternwnal stalf, where
approprinia togather with & responsible officer, wil make a routine inspection of yaur shipfoarge to ensire that tha
questions on the Shio/Shore salsty Cheok List can be answered in the affirmative. |f we observe any infringement
anboard your shipfbarge of any of hese requirements, we shalf bring this Enreediatety to the attention of yoursesf
or your deputy for cofreciive action. ¥ such aclion is not taken in a reagonnnks s, we shalt adopt tneasuies which
we cansider to be the most approprists © deal with the situstion and we, shalt notify you aceardingly.

Sirnilarty, If you consider safety is endangered by any acton on the part of terminal stafl or sago inspectors
whether on the barthfetty or onboand your shipfoarge, pleass immediately 10 the notice of sur Benfor Tenming
Representative. Shoule you Feal that any immetliale thieat to the safely of your vessel arises from any aokion
oa sur patt, of from ecquipment under our control, you are fully entitle to demand an imrediste cossation of
Gperationg.

SR W OE b
The Senior Terminal Representative on Doty Is: * D

P I N T
Telephone Number T R

=
A R LAl as

UHFIVHF Commtunication Shannel:

In the evant of your vessel's failure tu comply with safety standards or our Jelty Safety Regulations, we msarve
the right to stop alt aperations and to order your vessel off the Jetly for approgriate action to be faken by the
vessal owners {and Charterers) concermed,

lease be raminded that if vossel has been orderad to leave a berth in accordance with (e Conditions of
Acoeptance andg fails to vacais that berth within 3 howrs (tidal and weather conditions permitting}, a fee,
minimun 4,000 USS$ per hous, for berth nocupancy may be levied by the Company at its discretion. The same
fee may be tevied in respects of 3 vessel permitted to wtllize & berth for repars, tank cleaning or other
impractical / substandard operalions.

Flease acknowlecge racsipl of this leter and comfirm you have & copy of this leiter and Marine Termina Salely
Regulations by countersigning and selurning the attached copy of this tetter,

e

Page fiof 12
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The Ship/Shore Safety Check-List

Vessel: _ L “

Date;

GC East Terminal ﬂse 1 Liecz [lscs
cc wirerminal : [ecr Doz
JLAE

Tirme of Arrival:

INSTRUGTIONS FOR GOMPLETION:

Tlhe salety of operations requires thal s questions should be arswereed afiinmatily, |f oo sfirnative answesr 12 not possibls,
the reason shoukd be given and agreemend reached upor appropriabe precations bo e taken belwesn Hie ship and the
terminal. Where avy gesion is oot considered b be applicable & nole b (h effect shoult be nsered in the remarks calemn.

The presence of the lethitrs A, P and R in the column 'Code’ indicates the iofowing:

A - ha mentioned procedures and agreements shall b in writing and signed by bolh garties.

P . inthe case of a negative angwer the operalion shali no! be earried out without the permission of the Port Authorlty.
R - indicaies items b be re.checked at intarvals not exceeding four hours,

Part'A’ - Bulk Liguid General - Physical Chagis

hun eyslc-( 1 g U;Jerdl'vt.

7. Thaship's c.'t.rgc il punker besos, ppathies ard aanifolds are In good
coniticn, prapmy rtggpd a0 appreprigbe S e serdpe Istended,

& _:r_wc lerpnat s Gamee and busaor hoses of sims we 1 goeod coadition. propely

nmnded

@, Tre corpo translor syatan) i sullicienty soimted and diained g allow safe

Vg and appraoriate ks ihe senv

senail of ik Aangos pr[q! ta eFertion.
ig. Scuppess and sava-alls o derd aee eHechvely Nupged snd grip Yays are
i posiltan and e ply

1 'Eﬁ;:wmafi-’y dansed scupDc S

Shaore s coptalarenl and sumps e correctly manzgad

The windand Cange and LLnor soinectnng e propeddy seceieed wiik

Exfarek, fanges Rally Dolted .

T4, Ther Gerivals wnisel arto and Guaker conaectons e piupery mecurad witle
bink Tapegas ®ly oled. .

18, Ak caiga, biaiast and bunker tank s e dlosed,

15, Sen and ovarbaad dsehaige velves, when notie Use, are closed and visibly

206 will Be corsiznlly e

Lonrar,

17, Al exna doars. pons and windows i the ascormmedalion. stmes and
INACEDrY FEACYS gt vhased, Feghlse raam vents may bo open,

ermargensy firg controf phars are !Dc_‘(tr-!d extenady

¥ the ship 1s fitted, or is required to be fitted, with an iner gas system (KGS), the laitowing poimis shoukd e
physically chocked:

UL it axyger contenl resondars re wmkinr

[N
A AlEegEah §

ahnsachianou arg al pasilve pressusn thn YR TR
s by e, C-’ "’"-.. A

o 7%

Pawa 3 of 12

Part '8 - Bulk Liquid General - Verhat Verification

Bl il -

ALy 1 MOva Uncier s Swr power,

22 There i an elacte dock walth in aliendanon o boaed and adetuate
X

Supersdor G pperskiong on the shic and in B

%3, Thete are sufliclen! o ikt apd 0 el W A prneigansy

. Fhe arsoadures far i, bromiee et by Tt llave been yereed,

etk

&6, Fns weerguney signal and shiktowe o Iy be vizad by the alkip ot

shore have heen explaised a0 wderstaoe,

Malerial Salaty Uals Shaets (MIPDSS r Ibe caryo bansfer hava been
rxchangac whers requasiey,

AT, The hacitds i witiy b subsdances in llue':ar“,;:: Belng kanclen
hav baen identificd and andersioe

i fiary Dvien orosictad

28, A elencatienal Shora Fare Cofm

29, The agread tank venfing sysiam wdl ba s

0 Hier

Tor chasad o s D Bran Sgrend,

an

Thie aperation of st hes Dooh venrled. ’

Wehere 3 vanely s e i i, operoling

1y Bt e,

9 il glaeras, it Mg, are cperational and

ire g 5t

25, Bhwre lines ava Gl wibh 8 noterelien valve, or procediytes 10 Aveis back il g
et el g

4 e e been enklien ane smaking reoumemants g busing
TSR,

S Bk

87, Nake

st iggria Fens ate bafng chee ru-cﬁ

M Shipdshors telaplnas, rmpkte [ares and pager soqulsorents are ey

nagenad.

30, | o teerhes (fashtiakts) are of ai spproved 1.5;119.

40 Fleed YHPAIHF fanscaivers and AIS eou pment s on e soaee pHEwE mace
or saitched off

47, Portable VIHFLEHE famssoivars are of an u;:;ﬁ.—nvnd lype.
A2 Trie shins s ratlic iltur auriels are porled avd rades e swittkad off,
43. Eleeie selites tr porable slastrcal equly wilhin the Bzaidnus ateg see

EmRCTRRTEd Fo I0wer,

5. Wi fpow alr conditionisg unils are discohnscted.

45, Prsilive gx i bl mainiained inside Lhe

. ait
copsdtionieg ko, which i "JPI'?HI‘ Wi eolry OF SErgg AR s, e tloged.

45, Measutes Qv bean fakgn 19 oheus o0 Higigrt meskacicat veatitaton b the
FalEp rom.

ision [av an RRDARS,

AF. Thera ks orav:

I
=

. Thae mamane wied and swell geiteria for operations have beer ageae.

4

@

- Soeurity proleanis have basr agresd kelwecn the Ship Seoutity Officer snd tha
Parl Focility Secarity (fcer. # appropriate.

S0, Winne appreprizle. pracedurms have besn agrasd for Mesivine

o

sunillad fom ghoe, eifaoe for metieg or purg:
cHErs it the 3hip.

' Gk, Of do

if thee ship i fitted, or is vequired to be fitey), with an inert Gak wystem {iGs; the fellowing  statements should be addressed:

ton g

ok ikt

o

oo

- The WS s fully epenstiveal e i god wesking gider

Leck pasis. oF equivetae, ot bty ek,

e noresc

Lun calibrated arg M O

el teeceks 305 wmlvrs IF s are oot at and [kl

rie of Srrge aacrafions ara awcrs Dal, in e case of G
4, dlsshaige aperations shoold ceose s Be lerrinat se

1
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IFthe ship i fitted with 3 Grada Gil Washing (COW) systemn, and intgnds to crude 9ff wash. the fotiowing stalements shouid be

addressad:

8

7. Tha Fee-ameedi GERA chnckist, as contzingd in the approven GIRY manust

hns beern stigfeiosy compien.

58, The COW chack sty o7 use before, during and after SOV as coutained in
11t aipr cswesed E009

sifal. arg availal

AN b s

§f gk s hins i plenrdng fo fank olean plongside, the following stalements i

OHi Weashisig

feanim ade planned diering the ship's =iy slnanide e

. Bulk-Ligiid Gakoa

tioa has oo ane'ianed bol shipy arg! shewe o the masimum/

enillinara temyeraluras) prossuras of the cangs 10 be hancled,

d agdinst irzg =l awnrfiling o8 all £mos wih-e

14, Cargo lanks are p

. The comarekzor ream is prudoly venfilzted, the oozl e

propery prassuized and e otann sysiem is wackieg, =~

Madarlal Salaty Dam Sheets are availsbia givh

randiing of the carge.

“Farminal

Raniarks

LA & IRhIBP: iF: Cwhars angi L s been provided.

Sulligien pralecive clotbieg fng

ating sai ired Drealfing

Apuaratus} is ready loe inessliote o a4 suilalie e Ihe prodygl baing
hanadhed.

L Gonnermesalinds anziast scedenks persossl conhact with ke casyo has bren

4

i iz anlzmadic shutdown system, i in

B, TAGE syt ganges ann slkims ame correclly

1an.EI ir gocd order.

T, Parlabiler vigpsu chebaetlon inst Ie lm'- IHe produzls
haing Hawrfler.

A, Infereaion on fise-Sighimy madia and Fas baan

enls are fepdily avai

+ nsfer nases e of suitabic matedal. resistant to e ackion of Fu y b
Deing hardied.

WL G handling i being cedermed wilh the oermancnt inslalled pirokne sy,

1 Webere approplate, Hocegues lave besn egreed for raceiring nilrogen suppiied
Farmt shide. gither oy iaertiog o puiging skipss gk, or for fing ciearing Ints the
ship,

Part' 1 - Bulk Liguid Gases - Verbal Verification

- Btk Liguiet G

necessary data forthe safe

Sheets are aveltaile givie;
of A S,

. AanEnula s cerificate, whare appiicaale, has besn pravidel,

Fl wealar spliy sysban is rpady ior nenecfizbe

BRSNS

Thare 1
Breatkicg SpEaraly

b suitabla ¢ i L (i

sedfnonkned

eciive clothng is ready o7 inmedials vee,

4. Fuud e intrr-nard

G, A nmne

cliraC G210 Prertps At uMPERATREs Afe i ased arder, ar\/ﬂ}ﬂ’

2ol Utstopntssy wFip il there,

i porking preseires have been o

T, Au-liguefaclaa or boi off contro! eguipment is i gaod ory—/

B

Slwive:

Page 3ol 12

= e— e
Tank Mo S t [ Tans Mo B
Tard No 2 'E Tank MNe & [ I Tonk Mo 3 ST

R

Tani No 2 Tank by |__ e Tiarik o 19 ]
Tani Mo o | ]
DECLARATION

Wa, e undersigned, hava checked the above flems n Parts A and B and where appropdats Pan G or [ i1 accordance with e

insiructicrs, and have satisfed cursetvas tat the anlies we have made are sarrect b 1w best of our knowiedg.

We have also Mmade #mangements 1o carry out repesilive shecks as necessany shd agrees tha! thase items with core F iv Ihe Caock List
shenld be re-checked af indeivals nol exceeding 4 ha s,

1Pt ot lomewil g dhee slafus of any Bam changas. we will immediately inforn e other sarty,

| For :‘;I\n ]

Page 6ol 12
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Record of repetitive checks

BAGR. AL
MTiMY ~ !

Date Time Initials for ship Initials for shore Remark

Vs el /ch
‘é{ ”—%/ ‘__,lj« [aL="

Wlebae] @400

Page 7ol 12

Receipt for Shore Radio

Vessal:
Pate:

Time:

This i to confirm receipt of one piece Shore Radio type

sickiding spare battery, in operation  condition without ary apparent damage, from PTT Global Chemical Fublia
Crrmpany Limited.

J————
Nams: ... BT RABLE AT
U AR
oerighAL OIS |
Pasttion: _ ALl ww  1gVEREL
tant EB3TS
i sy PRpERE
Signaturs: T 1gaess |

| deciare, By s i oo s wtlipment upon completion of cargo andfor bailast operation but prior
to departure to the Terminal Representative of PTT Global Chemical Public Campary Limited.

This s tu confirm receipt of returned walky talky inchuding spare battery, in operating condition without any
apparent damage, from above meniioned vessel.

Name: _
Position:
Signatiire

Paoe R of 12
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CARGQ CPERATIONS PLANNING

PTT GLOBAL QHEAMICAL PUBLIC COMPANY LINITEDR

N W o il

GG Sasl Terminal .40 3G 4

GO Temingl © L16GC 1

CARGOJOB .

Llecz2
Cecz

= ; i \

CEORETANK 5
SEEE MANIFGLD (81 NO,
' SHORE LOADING ARK (5] NO.
i HANDLING BEQUENTE

T BHIP MAX PRESEURE ivaklkote®
: LK PRESSURE S eigiomty

AGREED MAX FRESSURE gy

SHIE WA RATE

it
@mwm)
_( £roimiir

{mrn

L GYART RATE
+ AGEEED TOPPMNG - OFF RA
AGREED CARGO STOF

DATE
CARGO { BALLAST { DEBALLAST
H DUANTITY m3
© CONCURRENTLY
¢ 5107 T0 DISCHANGE LyeSmo | ooome> w3
| 5LOP SOLELY FROM TANK WASH Ao :
| CONTARINATED WITH ER SLUDGE L0

scharging segq_uéiiéé (attached page tf;éq

Aoy Shutdswn (507 agsinst St

cheiinst Dnehargs 6 ehip tanks: Relaxation Time pnor to

?z{_g& 10 of 12

ANCRE R

A[BA LIS Sl Bupeo]

1 Auodosd Busmioas b
20§ FIAs Sy sULE BUIpe| oy

e unntsad esop . deoy pUE YSNE EGT

adodd alnsug THIEaFE

50 80 g Sumoneis b

1

| LN

(13N AW LNTA

JOIENE MEFRER LONOCH GNY 2RNEST M ON

MO HPFHO!

R

£ EA) 71 m i & :§
w oo Sl 5’\ aog
T})Ox‘mE}Z’ Ve t, TH i
Er R | CARE 2
TriEgial Poeta
oo o= (m g H -
il Moo 2 : qod H
B omielomig o h —I‘D H
3 w = I :
= I » o Bl 3
(R T ] o HEE- I
oo T b b T 2L = 4
comiA e m O I
2 Ziy 3G n g R om
- 2 Elr®Mic .
=< %-__-CDEE RS T k]
o = m|Es I o|m H [:jm =
cBiE0lER g2 { L a
= Lo Z|0 oo 2
oo o= Y I T &
& m 0 2= H D z
e & 2w : - : =
L= R M=o H H o)
fen=Y) 5 E H : g
0o [8] — H i 3
BEzz| tzig® ' poOt :
7 - o = H
ro oAl 2EiE g
T RiE S E|E W o m B
g i = mo| @ Moo 9
Z RIS = - oM o} ] A .
My = Mmoo ™ BB = —f i =
g2 Lz o Tr i ¥
5325 £3 ; ; Pog
25530 ;A : E:] g R "
ELizd gz ! : i s
=1 g.l-_.; i S__: EI Et\:.» ] :\[\M\ = &
MEig w0 iy A E
z Ee [ :iy o "?‘:
P e P - g
; N f‘::_ W =)
- 7
S a
b

[

WHOF L5177 HITMD MIMEE SHd

FEGE - O - 2

-
1



MNT013
Rectangle

MNT013
Rectangle

MNT013
Rectangle

MNT013
Rectangle

MNT013
Rectangle

MNT013
Rectangle

MNT013
Rectangle


ANANUIN V-11

wHUNSHNGauLNURNLAN Useant 2565



2022 lLevel 1 Exercise Schedule Plan
_ ' ) i ‘ : Level 2,3 Exercise Schedule Plan (Shift}
1 Time/Shift/Month (On Friday or Saturday or Sunday Night)
denth Date Night Shift Lazaticn Locatian Scenario {Follow PIF} NPC/GLZ/GC11/E
{Fzl, Sat, Sun} B-P1 Area f-Rm Arca R-P1 R-RM MAG
Jan-22 7.8 G - ) Pre-Incident Plan P5S PE v1101
_____ 1516 B K- RELARCL Jerty e RCL
nzm 2 FoRp White Oil | Pre-Incident Plan PDS T-5287
- e E - Pre-Incident Plan PS P2 V1451
Feb 46 &} Er Pre-Incident Plan PS P3 K1702
1143 & Pre-Incident Plan PS P4 P3262
1820 C B RTURCLIJ.et’(\;’“ i RCL
. 5 , White il _|Pre-incidant Plan PDS T-5263
Mar 45 5] -k Black Qil/ETP ;Pre-incident Plan PDS T-52463
1112 i {Pre-Incident Plan P T5292
1820 [# ‘Pre-Incident Plan PS P1 E1019CD
2527 & RTURCL/Tetty | RCE -
Apr 13 L White Oil __iPre-incident Plan POST-5240
10 A RTURCL Getty [RTL Ethanol Tank{R)
4517 3 i Lo CCR Building
2.4 E B oo Pre-Incident Plan PS5 P3 T-5291
May b A T Pre-Incident Pian PS5 P4 V3226
145 c White Oil _|FIP_ T5272 [Full Surface Fire]
02 B Black OW/ETP |Fre-Incident Plan PDS T-5205 (R) |
27-2 L Chemical Warghouse
Jun 35 I3 Pre-Incident Plan PS P1F1001
________ 1012 o E Fre-Incident Plan PS P2 V1053
e 4] R-Fi RTL/RCL ety Pre-lnc-idé.f.w.t. Plan PEW letty 3
2428 o R-FE wWhite G Pre-Incident Plan PD"S.T-5253
Jul 1-2 " R HATLRCL debty warehouse Jetty
830 : : Pre-Incident Pian PS P3 ¥2051
1517 & Tl N ) Pre-Incident Plan PS5 P4 W18534
2224 e} A White QIl  |Pre-Incident Plan P25 T-5231 195ul22 Jatty D e feman
AL 57 C Fi-lEhG Black Qil{ETE |Pre-Incident Plan PRS T-5211
1294 o RRM RTL/RCL Jetty [Pre-incident Plan PDS T-2701
19-21 Pl Lo - i o LAR
2626 £ B R o Pre-incident Plan PS P1 Pre-Flash Line
Sep 24 I i T ! Pre-incident Plan PS P2 T-5232
11 g SR | White OF |Pre-Incident Plan PDS T-5267 ncr 1 3510 550 Ry
1818 o ] moEM ¢ RTLRCLJetty RCL
2328 A LA Pre-Incident Plan PS P3 17PDCY012
Gk L el C Pre-Incident Plan BS P4 K4021
8 B Pre-Incident P.i.a.n PSH P.S
1416 I White Qil Pre-Incident Plan PDS T-3285
223 & Black Gil/ETF [Fre-Incident Plan PDS W-5222
_Nov 4 kS RTL/RCL{Jetty :Pre-Incident Plan Oil Spill Jetty 2
11-13 r Pre-Incident Plan P5 P1
1820 a Pre-Incident Plan P5 22 LH#1 Lift Line
- B White Ol |Pre-Incident Plan PS P4 E38A1
Des 24 E RTL/RCL ety |Pre-incident Plan RCL Loading Rack |
w11 r White Qil Pre-Incident Plan POS ¥-5270
16-18 A i Adrnin
) Pre-Incident Flan PS P WSDZ0NG CMetering
23-25 C TR R Sration
Jan-23 ulf 5 : o Pre-Incident Flan PS P5 P2804
1315 A ; AN “Black QIETP {Pre-Incident Flan PS P& F2801
22 3 i R RILRCL ety Pre-Incident Plan PDS T-2702
Location rotating RO-BL-0 - O-AD-MO-F 0RO -MB- M0 MO RD-RO-RO-MO- MO
_ R-PLAREA Pl P2 Fa 4 PS
R-FLM AREA Black DVt [F | RIL/RCL Jetty | White Ol § ATL/RCLAENY White gil |
1
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ealth Statistics

‘No... S Item : Oct’'22  ~ YTD
1. Occupational illness 0 0
2. Work related illness 0 0
3. Non-work related illness (refer to hospital) 1 3
4, Hearing loss 0 0
S.  Repetitive Stress Injury(RSI) 0 0
6.  Off-the-job injury case 0 0
7. 1 4

Injury case

Occupational Health Statistics
- Oct'22

3

aring lgss  Repetitive Off the jobi* Injury ¢a
Stress Injury injury case .
CRsy o, 00

Occupation. Work -~ Non-work
P Miness - related. - telated.
- ifiness iliness {refer.

. to hospital}.
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SHE Key Performance Indicators

Zero Accident Organization

Fatality a ; B
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Category

Fatality
l.oss time

Restrict work

Medical

trealsett

Firat Aid

Personal Safety

Case
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Case Ne.

Date

16-03-2022

24-05-2022

§2-102022

16-06-2022

1-i1-2022

6-11-2022

10-11-2022

11-11-2022

27-11-2¢22

12-12-2022

Lecation

P-3802R
Fire Station

Narth Gate

T-5272

C-2803

R-2802

F-2562

C-1391

V-1510

F-1901

Number of case
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m Thai Environmental Technic Limited ORIGINAL
a ar a a Y \l o ar ﬁuﬂﬁﬂ
UIEN INAUAAILIARDHN ENE ITNA
) Soi Ramkhamhaeng 145, Khwaeng / Khet Saphansung, Bangkok 10240 E-mail : admin@tet1995.com
> YDUTWAUMNG 145 LVIAZHIUGI VAASHIUGE NTUNNUHILAT 10240 Tel : 0-2373-7799 (Auto) Fax : 0-2373-7979 Page 1 of
TEST REPORT
\nalysis No. R22-2501 Report Date 12/09/22
“ustomer Technical Division of Thai Environmental Technic Limited Received Date 05/09/22
For PTT Global Chemical Public Company Limited. Analysis Date 05-12/09/22
\ddress No. 8 I-8 Road, Map Ta Phut Industrial Estate. Sampling Date 02/09/22
Map Ta Phut, Mueang, Rayong Sampling By TET
“ontact 5 Type of Sample :  Seawater
ample Conditions : 2209-WS0112 = clear/high white sediment Job No. S650357/Sep
Result
2209-WS0112
Item Parameter Unit Method WM1 500 4015 9109884 uaz Standa
500 a5 Tmanaas Tunnves
MieEe (MurThvsan i)
1 pH = Electrometric Method (SM 4500 B) 7.83 7.0-8.
2 Turbidity NTU Nephelometric Method (SM 2130 B) <0.5 =
3 Suspended Solids mg/L Volumetric, Dried at 103-105 'C (SM 2540 F) 1.4 18
4 BOD mg/L 5-Days BOD Test, Azide Modification Method <1 ~
(SM 5210 B)
5 Oil & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 -
(SM 5520 B)
il & Grease - Observation Method not visible not visit
6 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique <1.8 1,000
(SM 9221 B&C)
temarks WMI 500 (45 910107 118 500 w3 ‘1ﬁ111qnﬁﬂ-1uﬂwnammumsu (FumiveanifiouiTa) = 47 0733126 UTM 1400777
(1) 130300 (Suspended Solids) umuJamoummmm lumuﬂaﬂwmmmau 19U nie 1 1Aeu Hie | 1J mnnummmmummgmmaammauuu 4 Tavaun
194 1mﬁvszﬁm maamwau 5 nfa fivaanam q i Aundv 1 Aou TiiannTuniaadaring 4 a1 fidraani q fiu a1 ifew o atReaiy wazaum
17 Wayaidon u Tufiuaznan@aiu
dethod SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017
Standard Naotification of the National Environment Board (2021) (B.E. 2564); Class 5
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Ms. Wareerut Prachumdaeng
Chief of Laboratory

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL
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Laboratory Manager
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TEST REPORT
\nalysis No. R22-2501 Report Date 12/09/22
“ustomer Technical Division of Thai Environmental Technic Limited Received Date 05/09/22
For PTT Global Chemical Public Company Limited. Analysis Date 05-12/09/22
wddress No. 8 I-8 Road, Map Ta Phut Industrial Estate, Sampling Date 02/09/22
Map Ta Phut. Mueang, Rayong Sampling By TET
ontact ;= Type of Sample : Seawater
-ample Conditions : 2209-WS0113 = clear/high white sediment Job No. S650357/Sep
Result
2209-WS0113
Item Parameter Unit Method ———r Standa
WM2 500 a1 limafialdves
nufeTe 1az 500 mas aneda
1 pH =+ Electrometric Method (SM 4500 B) 8.24 7.0-8..
2 Turbidity NTU Nephelometric Method (SM 2130 B) <0.5 =
3 Suspended Solids mg/L Volumetric, Dried at 103-105 "C (SM 2540 F) 1.2 15"
4 BOD mg/L 5-Days BOD Test, Azide Modification Method <] &
(SM 5210 B)
5 Oil & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 =
(SM 5520 B)
il & Grease = Observation Method not visible not visit
6 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique <18 1,000
(SM 9221 B&C)
‘emarics w2 500 was Tumafialdvasiuiiondo waz 500 s VINTI0Fk = 47P 0733818 UTM 1399163
(1) a13UYIUADY (Suspended Solids) uﬂ“uﬂauuuﬂmmu'uuTutﬂumﬁﬁwmmmau 1 5u %i%e 1 Heu Hie | 1J 'ummm1mmmummpwmmmauuu 9 TavAum
150 Waanndalus maammau sada fldaaaau 2 M dunde 1 ey Tidanniunieadinios 4 afa fidaaanin g M T 1 idew w navAuafu uazd
171 W Sannieu w Tufinasnmidoaiu
Aethod SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF. 23" Edition, 2017
tandard Notification of the National Environment Board (2021) (B.E. 2564); Class 5

/é)e\& M—"

Ms, Wareerut Prachumdaeng
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TEST REPORT
wnalysis No.  : R22-2501 Report Date o 12/09/22
‘ustomer :  Technical Division of Thai Environmental Technic Limited Received Date @ 05/09/22
For PTT Global Chemical Public Company Limited. Analysis Date  : 05-12/09/22
«ddress : No. 8 I-8 Road, Map Ta Phut Industrial Estate, Sampling Date : 02/09/22
Map Ta Phut, Mueang, Rayong Sampling By : TET
‘ontact ;o Type of Sample : Seawater
ample Conditions : 2209-WS0114 = yellow turbid/slight black sediment Job No. : S650357/Sep
Result
2209-WS0114
Item Parameter Unit Method WM3 500 tuas mnw"méh naz Standa)
1,500 134015 Tunadinns Yueenves
nieuiSe (WNMANTIENDY)
1 pH = Electrometric Method (SM 4500 B) 8.28 7.0-8.:
2 Turbidity NTU Nephelometric Method (SM 2130 B) 4.0 -
3 Suspended Solids mg/L Volumetric, Dried at 103-105 "C (SM 2540 F) 7.1 T
+ BOD mg/L 5-Days BOD Test, Azide Modification Method <1 =
(SM 5210 B)
5 0Oil & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 =
(SM 5520 B)
0il & Grease = Observation Method not visible not visib
6 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique <1.8 1,000
(SM 9221 B&C)
emarks : WM3 500 4Rz 91031684 10z 1,500 win Tmadinns Suesnvaarufiouide (ifimiansionss) = 47p 0734602 UTM 1400884

(1) A3 THABY (Suspended Solids) A nuAvuilaaiyiu hifumasmvasdundn 1 fuwio 1 @ounde 17 ymfusufisinanasyuvestimaiu g Taoaun)

19 lﬁiﬂnnfﬂm winathatien 5 a¥a Avaanaim o fu dunde 1 fou T ianniuniondinton 4 n%1 idranawn i T 1 idou o e uRuA uavaim

17 1WSannideu a Suiliaznanfoadu

fethod x SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEE, 23" Edition, 2017

tandard

V= aandl

Ms. Wareerut Prachumdaeng
Chief of Laboratory

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY
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Laboratory Manager
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TEST REPORT
inalysis No. @ R22-2501 Report Date ¢ 12/09/22
ustomer :  Technical Division of Thai Environmental Technic Limited Received Date : (5/09/22
For PTT Global Chemical Public Company Limited. Analysis Date  :  05-12/09/22
wddress : No. 8 1-8 Road, Map Ta Phut Industrial Estate, Sampling Date : 02/09/22
Map Ta Phut, Mueang, Rayong Sampling By . TET
‘ontact 3 Type of Sample : Seawater
ample Conditions : 2209-WS0115 = clear/high white sediment Job No. 1 S650357/Sep
Result
2209-WS0115
Item Parameter Unit Method Standa
WM4 1,500 11405 limanans Yueon
wpamifsuse (maaitla)
1 pH = Electrometric Method (SM 4500 B) 8.12 7.0-8.
2 Turbidity NTU Nephelometric Method (SM 2130 B) 1.3 -
3 Suspended Solids mg/L Volumetric, Dried at 103-105 "C (SM 2540 F) 3.7 40"
4 BOD mg/L 5-Days BOD Test, Azide Modification Method <1 -
(SM 5210 B)
5 0il & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 -
(SM 5520 B)
Oil & Grease # Observation Method not visible not visik
6 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique < 1.8 1,000
(SM 9221 B&C)

“emarks : WM4 1,500 a3 ImainaziuesnusanuioTo (Miaila) = 47P 0736191 UTM 1400707

- = & 4 o ] 5 e
(1) #15UIUADY (Suspended Solids) HanUAvuudauintu hifiusas wvo s unio 1 uwie Lideu nie 11
. W T . >
15u WiagniaTus nisodiaios 5 A% Ranau 4 fu duade 1 deu WannTunieadnton 4 af

19 T Sanmideu o Sufinaznauduaii

]
#l

dethod H $M = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF, 23" Edition, 2017

tandard : Natification of the National Environment Board (2021) (B.E. 2564); Class 5
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Ms, Wareerut Prachumdaeng
Chief of Laboratory

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY
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Laboratory Manager
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TEST REPORT

inalysis No. : R22-2501 Report Date : o 12/09/22
“ustomer . Technical Division of Thai Environmental Technic Limited Received Date : 05/09/22

For PTT Global Chemical Public Company Limited. Analysis Date  :  05-12/09/22
wddress : No. 8 [-8 Road, Map Ta Phut Industrial Estate, Sampling Date :  02/09/22

Map Ta Phut, Mueang, Rayong Sampling By : TET
‘ontact ! Type of Sample : Seawater
ample Conditions : 2209-WS0116 = clear/high white sediment Job No. : S650357/Sep

Result

2209-WS0116

Item Parameter Unit Method —— Standa
WMS5 1,500 13165 Tdmaniale

L | - =3
VINUNBLLTD (INM=FZINA)

1 pH - Electrometric Method (SM 4300 B) 8.38 7.0-8.;
2 Turbidity NTU Nephelometric Method (SM 2130 B) 1.2 =
3 Suspended Solids mg/L Volumetric, Dried at 103-105 "C (SM 2540 F) 4.0 7
4 BOD mg/L 5-Days BOD Test, Azide Modification Method 1 =
(SM 5210 B)
5 Oil & Grease mg/L Liquid-Liquid, Partition Gravimetric Method <0.1 .
(SM 5520 B)
Oil & Grease s Observation Method not visible not visik
6 Total Coliform Bacteria | MPN/100 mL Multiple-Tube Fermentation Technique <18 1,000

(SM 9221 B&C)

‘emarks : WM 1,500 a5 TmaialdvesiufionSa (nizazifia) = 47P 0735486 UTM 1398848
(1) #7151V IUABY (Suspended Solids) Srldnunlauiiudy lifumas o inie 1 Tu nie 1 ey wia 17 1J"mﬁufhlﬁ'mmumﬂ‘spmmm:wénﬁfu 9 TaoAun’
19 "h"r"'i'm]ﬂf’":'[m winogtien s afs i oy Amde | i@eu T ianaunteadios 4 nts Agannt 7w a1 @ow & rafAaiu naza
13 T Samnidou & Sufiaznan@vai
fethod 3 SM = Standard Method for the Examination of Water and Wastewater, APHA, AWWA, WEF. 23" Edition, 2017
tandard .' Notification of the National Environment Board (2021) (B.E. 2564); Class 5
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Ms. Wareerut Prachumdaeng

Chief of Laboratory
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Mrs. Porntip Pethshee

Labo?tor}f Manager
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Customer Name : PTT Global Chemical Public Company Limited. Report No. : 2022/1-1
Address : No. 8, I-8 Road, Map Ta Phut industrial Estate, Report Date : September 8, 2022
Map Ta Phut, Mueang, Rayong Sampling Date : September 1-4, 2022
Job No. : 5650357/Sep/1 Type of Sample: Sound Level
Result (dB (A))
meluituiilasanis (e Switch House 61)
Item Sampling Time
01-02/09/22 02-03/09/22 03-04/09/22
Leg Lmax Lap Leq Lmax Lgs Leq Lmax B
1 10:00-11:00 58.6 88.2 39.3 528 B0.2 419 55.7 87.3 40.0
2. 11:00-12:00 50.0 75.2 40.7 50.4 73.1 41.4 53.1 82.2 40.9
3. 12:00-13:00 47.9 63.0 39.4 463 69.9 383 48.9 69.3 37.9
4. 13:00-14:00 49.1 80.0 37.6 50.3 73.9 ap.3 48.9 74.5 37.5
5, 14:00-15:00 56,4 63.1 53.2 50.9 77.2 28,9 48.4 78.1 37.5
6. 15:00-16:00 52.3 725 49.4 5338 83.1 375 46.1 776 37.5
7. 16:00-17:00 53.2 70.0 49.8 55.4 74.1 299 47.1 70.4 37.5
B. 17:00-18:00 52.8 74.3 48,5 528 0.8 43.5 48.9 73.6 38.0
9. 18:00-19:00 525 717 49.2 54.9 796 42.3 48.6 728 403
10. 19:00-20:00 51.5 69.7 47.5 58.9 87.2 409 569 79.0 41.2
1L 20:00-21:00 53.7 71.1 50.5 56.4 712 41.9 61.1 759 48.3
12 21:00-22:00 53.2 70.0 49.8 57.5 74.0 54.2 627 87.0 57.2
13, 22:00-23:00 52.8 743 48.5 57.6 823 536 61.5 82.6 55.7
14, 23:00-00:00 524 67.0 a7.9 56.3 68.9 54.0 59.9 78.6 55.0
15. 00:00-01:00 52.6 72.3 50.0 56.8 79.2 54.0 57.5 777 54.2
16. 01:00-02:00 53.9 80.7 48.2 58.3 80.4 54.8 58.1 65.2 55.2
17. 02:00-03:00 58.7 828 47.0 55.2 66.6 53.3 60.5 78.6 533
18. 03:00-04:00 4.0 716 46.4 56.0 79.2 50.5 55.9 ga.a 53.0
19. 04:00-05:00 499 7.2 38.9 52.0 B0.9 49.8 533 62.2 47.2
20, 05:00-06:00 52.0 80.7 ar? 58.6 89.7 50.3 53.4 7.0 ar7
21. 06:00-07:00 56.4 89.4 46.9 53.2 76.9 48.9 54.0 73.1 48.8
22, 07:00-08:00 55.3 74.7 49.4 57.5 83.4 49.6 56.0 87.5 448
23, 08:00-09:00 54,0 79.9 435 51.4 716 41.8 50.0 70.1 41.5
24, 05:00-10:00 514 79.6 40.4 47.9 733 40.1 55.4 82.9 39.9
Leq 24 hr 53.8 E - 55.3 - - 56.7 - -
Lmax - 89.4 - = 89.7 - - 87.5 -
Standard'? 70 115 - 70 115 - 70 115 -
Ldn 60.4 - - 62.6 - - 64.2 - -

Standard: Y Notification of the National Environment Board No. 15 (1997) (B.E 2540)

Remark
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Zomchai T
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REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

Somchai Piyavorasakul

General Manager
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TEST REPORT
Customer Name : PTT Global Chemical Public Company Limited. Report No. : 2022/1-1
Address : No. 8, I-8 Road, Map Ta Phut Industrial Estate, Report Date : September 8, 2022
Map Ta Phut, Mueang, Rayong Sampling Date  : September 1, 2022
Job No. : 5650357/Sep/2 Type of Sample : Sound Level
Result (dB(A))
meluitufivdisudenitide s
ltem Time
01/09/22
Leg Lmax
1 08:00-09:00 58.0 66.6
2. 09:00-10:00 58.0 63.0
3 10:00-11:00 574 66.2
4. 11:00-12:00 59.0 68.0
5. 12:00-13:00 51.7 62.6
6. 13:00-14:00 58.6 67.2
Ts 14:00-15:00 59.0 714
8. 15:00-16:00 L 635
Leq 8 hr 58.3 -
Lmax - 71.4
Standard Lmax"” . 115
Standard®? 90 140

Standard : Y Ministry of Labours Regulation (2016) (B.E. 2559)
@ Notification of the Ministry of Industry (2003) (B.E. 2546)

Zouchai P

Suphakchaya Yoonim

"\if\ J Somchai Piyavorasakul
N %
"o, e General Manager
\‘,_ﬂ:ﬁ‘/ :

REPORTED RESULTS REFER TO SUBMITTED SAMPLE(S) ONLY

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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tem Description Parameter List of Equiprment Equipment No. Calibration Next
Calibration
1 Sound Level Leg 24 hr Sound Level Meter/ACO 6236 S/N 112029 03/12/2021 Decemb& 2022
2. Occupational Safety and Leq 8 hr Sound Level Meter/ACO 6236 S/N 152074 13/12/2021 December 2022
Health
3 Seawater Turkidity Turhidity Meter/EUTECH TN-100 S/ 2655003 01/11/2021 Movember 2027
Suspended Solids Electronic Batance/METTLER TOLEDO S/N 1116382227 22/04/2022 April 2023
BCOD BOD Incubator IC/N TET.LAB.BCD 032 03/11/2021 Novermnber 2022
Oil & Grease Electronic Balance/l\"lfﬁl_.ER TOLEDD SN 1118392227 22/04/2022 April 2023
Total Coliform Bacteria | Incubator Model INE 500 E.505.0595 20-21/04/2022 April 2023
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Freudt dsuany EHRILEREY
Aldrin Liquic-Liquid Extraction, Gas Chromatographic Method
2 Arsenic Digestion, Hydride Generation/Atamic Absorption
Spectrometric Method
3 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method'"
4 OL-BHC Liquid-Liquid Extraction, Gas Chromatographic Method
5 Y-BHC Liquid-Liguid Extraction, Gas Chromatographic Methodw
6 Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method"
7 Cadrnium ' { 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method'
Chemicat Oxygen Demand Closed Reflux, Titrimetric Methodm
Chromium 1) Digestion, Direct Air-Acetylene Flame Methodm
| 2) Digestion, Electrothermat Atomic Absorption
Spectrometric Method"
3) Digestion, Inductively Coupled Plasma | Method"
10 Chlordane Liguid-Liquid Extraction, Gas Chromatographic Method
11 Color ADMI Weighted-Ordinate Spectrophotometric Method'
12 Copper 1) Digestion, Direct Air-Acetylene Flame Method'”
2) Digestion, ElectrcthermaL Atamic Absorption
Spectrometric Mathod
_ 3) Digestion, Inductively Coupled Plasma Method "
13 Cyanide Distillation, Colorimetric Method[crJ
14 4.4°-DDE Liquid-Liquid Extraction, Gas Chromatographic Method "
15 | 4,47-DDT | LiuickLiquid Extraction, Gas Chromatographic Method”
16 | Dieldrin Liquic-Liguid Extraction, Gas Chromatographic Methodm

fonnenvindmrmigwiimeansinaasuneio

%wf

 (uBmged desanatile)

17 Endrin...

sz Juudor fusing




aeud AsuaRy FBAagei _

17 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method®
18 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method™
19 | Endosulfan | Liquic-Liquid Extraction, Gas Chromatographic Method®
20 Endosulfan |f Liquid-Liquid Extraction, Gas Chromatographic Method®
21 | Formaldehyde Distitlation, Colorimetric Method?

22 | Free Chlorine DPD Ferrous Titrimetric Method™ \
23 Heptaéhtor Liguid-Liquid Extraction, Gas Chromatographic Method™
24 | Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic Method®
25 | Hexavalent Chromium Filtration, Colorimetric Method™
26  |lead 1) Digestion, Direct Alr-Acetylene Flame Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
3) Digestion, inductively Coupled Plasma Method™®
27 Manganese 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method!™
3) Digestion, Inductively Couplted Plasma Method!
28 Mercury Digestion, Cold-Vapor Atamic Absorption
Spectrometric Method™
29 Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method®
3) Digestion, Inductively Coupled Plasma Method™
30 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
| 2} Soxhlet Extraction Method™!
31 | pH Electrometric Method™
32 | Phenols Distillation, Direct Photometric Method["]
33 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method®
34 | Sulfide 1) ZnS Precipitation, lodometric Method™ -
' 2) ZnS Precipitation, Methylene Blue Method™®
35 | Temperature Laboratory and Field Methods™
36 | Total Dissolved Solids Dried at 180 °C¥
Total Kjeldaht Nitrogen Macro-Kjeldahl Method™

37

wimgwd dasanaile)
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38 Total Suspended ...
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38
39

40

Total Suspended Solids

Trivatent Chromium

Zinc

Dried at 103-105 °C

Digestion, Inductivety Coupled Plasma Method:

Filtration, Colorimetric Method; CaLcuiatIOHm

1) Digestion, Direct Air-Acetylene Flame Method"

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, inductively Coupled Plasma Method™

1 tdau 91uaU 77 SEens

Asudt asuaiy BRI
1 Acetone Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
Aldrin : Liquid-Liquid Extraction, Gas Chromatographic Method"
Antimony 1) Digestion, Direct Air-Acetylene Flame Method'"
2) Digestion, Electrothermat Atomic Absorption
Spectrometric Method"
3) Digestion, Inductively Coupted Plasma Method"”
4 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method[q]
5 Atrazine Liquid-liquid Extraction, Gas Chromatographic Method
Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method' _
3) Digestion, Inductively Coupled Plasma Method
7 Benzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method "
8 Beryllium 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'
2) Digestion, Inductively Coupled Plasma Method ™
@ Brormodichlorornethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
10 Bromoform Purge and Trap Gas Chromatographic/
| ' Mass Spectrometric Method”

(wingad dwsansita)
gemnemmindieaiBnminnsiraa s

f?m&?f

11 Butanol ...
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11 Butanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
12 Cadmium 1) Digestion, Electrothermat Atomic Absorption
Spectrometric Method
_ 2) Digestion, Inductively Coupled Plasma Method
13 Carbon Disulfide Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'”
14 | Carbon Tetrachloride Purge and Trap Gas Chromatographtc/
Mass Spectrometric Method™
15 Chlordane Liquid-Liguid Extraction, Gas Chrornatographic J\Aethod[KE
16 Chlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
17 Chlorodibromomethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
18 Chloroform Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
19 | Chromium 1) Digestion, Direct Air-Acetylene Flame Method
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method[q]
3) Digestion, Inductively Coupled Plasma Method™
20 Chromium (Il 1) Digestion, Direct Air-Acetylene Flame Method;
| Fittration, Colorimetric Method:; Cakcutationw
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method Filtration, Cotonmetr C
Method; Caleulation™ _
3) Digestion, Inductively Coupled Plasma Method;
Fittration, Colorimetric Method; Calculation™
21 Chromium (V1) Fittration, Colorimetric-Method[q]
22 Cyanide Distillation and Colorimetric Methodm
23 DDD Liqufd-LiquEd Extraction, Gas Chromatographic Method™
24 ODE Liquid-Liquid Extraction, Gas Chromatographic Method[q}__
25 | DOT Liquic-Liquid Extraction, Gas Chromatographic Method'
26 1,2-Dichlorobenzene PuUrge and Trap Gas Chromatographic/

Mass Spectrometric Method™

?memj
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27 1,3-Dichlorobenzene ..
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27 1,3-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm]
28 1,4-Dichlorobenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
29 1,1-Dichloroethane Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™
30 1,2-Dichloroethane Purge and Trap Gas Chromatograchic/
| Mass Spectrometric Methodw
31 1,1-Dichloroethylene Purge and Trap Gas Chromatographic/ _
Mass Spectrometnc Method
32 cis-1,2-Dichloroethylene Purge and Trap Gas Chromatographlc/
Mass Spectrometric Method'™
33 trans-1,2-Dichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
34 1,2-Dichloropropane | Purge and Trap Gas Chromatograph:c/
Mass Spectrometric Method “
35 1,3-Dichlorapropane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
36 1,3-Dichloropropene Puree and Trap Gas Chromatographic/
Mass Spectrometric Method'
37 Dietldrin Liquid-Liquid Extraction, Gas Chromatographic Method
38 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic Method
39 Endrin Liguid-Liquid Extraction, Gas Chromatographic Method
40 Ethylbenzene Purge and Trap Gas Chroma’fograohi </
Mass Spectrometric Method'
41 Heptachlor Liguid-Liquid Extraction, Gas Chromatographic Method
42 Heptachlor epoxide - Liquid-Liquid Extraction, Gas Chromatographic Methodm
43 Hexachloro-1,3-butadiene . Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[q]
a4 a-HCH | Liguid-Liquid Bxiraction, Gas Chromatographic Method
45 | B-HCH Liquid-Liquid Extraction, Gas Chromatoeraphic Method
46 Y-HCH Liquid-Liquid Extracticn, Gas Chromatographic Method'
47 | n-Hexane

Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™

S
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48 Lead 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method"™ :
2) Digestion, Inductively Coupled Plasma Method™
49 Manganese 1) Digestion, Direct Air-Acetylene Flame Method[a.]
2} Digestion, Electrothermal Atoric Absorption
Spectrometric Me_ethodm
_ 3} Digestion, Inductively Coupled Plasma Method"
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method"”
51 Methanol Purge and Trap Gas Chromatographic/
Mass Spectrometric Method - _
52 Methoxychlor Liquid-Liquid Bxtraction, Gas Chromatographic Method™
53 Methylene chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method
54 Naphthalene Purge and Trap Gas Chromatographic/
Mass Spectrometric_Method[Q]
55 Nickel 1) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupted Plasma Method™
56 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic Method™
57 pH Electrometric Method'
58 Phenol Distillation, Direct Photometric Methodm
59 Polychlorinated Biphenyls Liquid-Liquid Bxdraction, Gas Chromatographic Method'
- PCB 1016
- PCB 1260
60 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™® -
61 Silver 1) Digestion, Direct Air-Acetylene Flame Method"™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™ _
3) Digestion, Inductively Coupled Plasma Method
62 Purge and Trap Gas Chromatographic/

Styrene

Mass Spectrometric Method™

?mws/
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63 1,1,2,2-Tetrachloroethane ..
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63 1,1,2,2-Tetrachloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Methodm
64 Tetrachloroethylene Purge and Trap Gas Chromatographic/
Mass Specfrometric Method[q]
65 Toluene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
66 1,2,4-Trichlorobenzene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method™
67 1,1,1-Trichtoroethane Purge and Trap Gas Chromatographic/
_ Mass Spectrometric Method['ﬂ
68 1,1,2-Trichloroethane Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"
69 Trichloroethylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method'
70 1,3,5-Trimethylbenzene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
71 Vanadium 1} Digestion, Direct Alr-Acetylene Flame Method™"
2} Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Method' ™
72 Vinyl chloride Purge and Trap Gas Chromatographic/
Mass Spectrometric Method™
73 m-Xylene Purge and Trap Gas Chromatographic/
| Mass Spectrometric Method'
74 o-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method "
75 p-Xylene Purge and Trap Gas Chromatographic/
Mass Spectrometric Method"™
76 Xylene (Total) Purge and Trap Gas Chromatographic/
Mass Spectrometric Method[q]
77 Zinc 1) Digestion, Direct Alr-Acetylene Flame Method'

2) Digestion, Inductively Coupled Plasma Method

5 o
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Antimony

Arsenic
Carbon Monoxide

Chiorine
Copper

Cresol

Dioxins/Furans

Hydrogen Chloride
Hydrogen Fluoride

| Hydrogen Sulfide

Lead

Mercury

1) Isokinetic Digestion, Atornic Absorption
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma -
Method™

Isokinetic Digestion, Hydride Generation/

Atornic Absorption Spectrometric Method®!

1) Bag Sampling, Non-Dispersive Infrared Method®

2) Instrument Analyzer Method™

Absorption, ion Chromatographic Method™

1} Isokinetic Digestion, Atomic Absorption'
Spectrometric Method®

2} Isokinetic Digestion, Electrothermal Atornic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method!®

Adsorption, Gas Chromatographic Method®!

Isckinetic Sampling, Analysis by ISOAEC 17025 Accredited

Laboratory or Analysis by Department

of Industrial Works Registered Laboratory!!

(Dioxins/Furans Analysis Approved)

Absorption, lon Chromatographic Methad™

Absorption, lon Chromatographic Method™

Absorption, Titrimetric Method®

1) Isokinetic Digestion, Atomic Absorption
Spectrometric Method™

2) Isokinetic Digestion, Electrothermal Atomic
Absorption Spectrometric Method™

3) Isokinetic Digestion, Inductively Coupled Plasma
Method® '

lsokinetic, Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method®
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13 Opacity Ringelmann’s Method™
14 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method"
2) Instrument Analyzer Method'
15 Sulfur Dioxide 1) Absorption Sarmpling, Barium-Thorin Titrimetric
Method™
2) Instrument Analyzer Method"
16 Subfuric Acid Absorption, Barium-Thorin Titrimetric Method[S]
17 Total Suspended Particulate ! Isokinetic, Gravirnetric Method™
18 Xylene - Adsorption, Gas Chromatographic Method"

feufinaviseTagilsilduda drusu 30 s1e1s

P w ool
ATAUN

RPN

337A519

1

Aldrin

| Antimony

Arsenic

1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method o)

2) Solid-Phase Extraction, Gas Chromatographic

Metho d[BZO

3) Soxhlet Bxtraction, Gas Chromatographic Method" "

1) Waste Extraction, Cigestion, Flame Atomic

Absorption Spectrometric Method'"” 514

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric MethOd[1,6,151

3) Waste Extraction, Digestion, Inductively Coupted
Plasma Method ™ -

4} Digestion, Flame Atomic Absorption
Spectrometric Method "

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Methad ™

1) Waste Extraction, Digestion, Hydride Generation/

Atomic Absarption Spectrometric Me‘th4:)d[1'6’16I

2) Digestion, Hydride Generation/Atomic Absorption
[6,1¢6]

Spectrometric Method

Dol
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Barium

Beryllium

Cadmium

| 1) Waste Extraction, D'igestion, Flame Atomic

Absorption Spectrometric Method' ™"

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method[l’é'm

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™"”

4) Digestion, Flame Atomic Absorption

Spectrometric Method™™”

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™™”

&) Digastion, Inductively Coupled Plasma Method[5'13]

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric MEthod[l,s,m]

2} Waste Extraction, Digestion, Graphite Fumace

Atomic Absorption Spectrometric Method o>

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method""*"

) Digestion, Flame Atomic Absorption

Spectrometric Method™”

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Methodm’m

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method >

2) Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric Method "

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "

4) Digestion, Flame Atomic Absorption

Spectrometric Method ¥

| &) Digestion, Graphite Furmnace Atomic Absorption

Spectrornetric Method ™

6} Digestion, Inductively Coupled Plasma Metho di§,13]
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Chlordane

Chromium

Cobalt

Copper

1) Waste Extraction, Sotid-Phase Extraction,
Gas Chromatographic Method ™"

2) Solid-Phase Extraction, Gas Chronﬁatographic
Method™ ™

3} Soxhiet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digest.ion, Flame Atomic

Absorption Spectrometric Method[i_'s’m]

[10.20)

2) Waste Extraction, Digestion, Graphite Furnace

Atornic Absorption Spectrometric Method '™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method

4) Digestion, Flame Atomic Absorption
{6,18)

Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™!

6) Digestion, Inductively Coupled Plasma Method[ﬁ’m

1} Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method[l'ﬁ’m]

2} Waste Extraction, Digestion, Graphite Fumace
Atomic Absorption Spectrometric Method™*

3} Waste Extraction, Digestion, Inductively Coupled
Plasma Method "*"

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™”

6) Digestion, inductively Coupled Plasma Method "
1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric method *®

2) Waste Extraction, Digestion, Graphite Fumnace
- Atomic Absorpﬁdn Spectrometric Method &
3) Waste Extraction, Digesticn, Inductively Coupled

Plasma Method™*"”
4) Digestion, Flame Atomic Absorption

Spectrometric Method ™

Smp!
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DOE

ODT

Dieldrin

Endrin

Heptachlor

Hexavalent Chromium

5} Digestion, Graphite Furnace Atomic Absorption

6,151
Spectrometric Method'

6) Digestion, Inductively Coupled Plasma Method™"
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method[l’g'm]

2) Solid-Phase Extraction, Gas Chromatographic

Method® >

3) Soxhlet Extraction, Gas Chromatographic Method "
1) Waste Extraction, Solid-Phase Extraction,
Gas Chrornatographic Method™*?”
2) Solid-Phase Extraction, Gas Chromatographic
Method" "
3) Soxhlet Extraction, Gas Chromatoeraphic Method'

1) Waste BExtraction, Solid-Phase Extraction,
1,9,203

10,201

Gas Chromatographic Method'
2) Solid-Phase Extraction, Gas Chromatographic
Method
3) Soxhlet Extraction, Gas Chromatographic Method™ "
1) Waste Extraction, Solid-Phase Extraction,
Gas Chromatographic Method ™"
2) Solid-Phase Extraction, Gas Chromatographic
Method "
3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
{1,9,20]

110,20]

Gas Chromatographic Method
2) Solid-Phase Extraction, Gas Chromatographic
Method " _
3) Soxhlet Bxtraction, Gas Chromatographic Method

1) Waste Extraction, Solid-Phase Extraction,
9.20] :

(10,208

~ Gas Chromatographic Method'™

2) Solid-Phase Extraction, Gas Chrormatographic
Method[g’zm |

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Colorimetric Method[l'T’m

2) Alkaline Digestion, Colorimetric Method

(1020}

[7.17]

(ursimnad desanaiila)
gewuninduesgiSmTieTminsasusiv

%mm/

’

18 Lead...

pazrlounanfieng




o

FNaNY

asla '3
TRIAINTN

19

20

21

22

Lead

Lindane

Mercury

Methoxychlor

Motybdenum

1) Waste Extraction, Digestion, Flame Atomic

Absarption Spectrometric method >

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™ 5!

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™*"”

4) Digestion, Flame Atomic Absorption

Spectrometric Method "™

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method[ﬁ’m

! 6) Digestion, Inductively Coupled Plasma Me”fhod613
. 1) Waste Extraction, Solid-Phase Extraction,

Gas Chromatographic Method

2) Solid-Phase Extraction, Gas Chromatographic
(9,201
Method

3) Soxhlet Bxtraction, Gas Chromatographic Method"

1) Waste Extraction, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method %

2) Digestion, Cold-Vapor Atomic Absorption

Spectrometric Method '™

1) Waste Extraction, Solid-Phase Fxtraction,

Gas Chromatographic Method "

2) Solid-Phase Extraction, Gas Chromatographic
Metho d [%,20] ‘

3) Soxhlet Extraction, Gas Chromatographic Method

1) Waste Extraction, Digestion, Flame Atomic
[1,6,14]

10,20]

Absorption Spectrometric Method
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method ™
3) Waste Extraction, Digestion, Inductively CoupLed
Plasma Methodllém
4) Digestion, Flame Atomic Absorption

. 6,103
Spectrometric Method™™*
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5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™"
6) Digestion, Inductively Coupled Plasra Method ™
23 Nickel 1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method "**¥
2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method“'s‘m
3} Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™"
4) Digestion, Flame Atomic Absorption
Spectrometric Method™ ™™ _
5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™'
6) Digestion, Inductively Coupled Plasma Method ™
24 Polychlorinated Biphenyls 1) Waste Extraction, Separatory Funnel
- Aroclor 1016 Liquid-Liquid Extraction, Gas Chromatographic
- Aroctor 1260 Method "5
-2,2,34455- 2} Waste Extraction, Solid-Phase Extraction,
Heptachlorohiphenyl Gas Chromatographic Method 2"
-2,2,3,44.5- 3) Soxhlet Extraction, Gas Chromatographic Method "
Hexachlorobiphenyl
- 2,2,6,4'5,5- |
Hexachlorobiphenyt
- 2,24 55+
Pentachlorobiphenyl
- 2,2',5,5-
Tetrachlorobiphenyl
- 2,44 -Trichlorobiphenyl
25 Selenium 1) Waste Extraction, Digestion, Hydride Generation/
Atomic Absorption Spectrometric Method %
'| 2) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™™
26 Sitver 1) Waste Extraction, D:gestsoh, Flame Atomic

Absorp‘cion' Spectrometric Method[l'é’m
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2) Waste Extraction, Digestion, Graphite Furmnace
Atomic Absorption Spectrometric Method*™

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™"

4) Digestion, Flame Atomic Absorption
Spectrometric Method ™

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method

6} Digestion, Inductively Coupled Plasma method

Thalkium : 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method "9

2) Waste Extraction, Digestion, Graphite Furnace |

Atomic Absorption Spectrometric Method>*”

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method "

4) Digestion, Flame Atomic Absorption
' {6.14]

Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption

Spectrornetric Method ™

6) Digestion, Inductively Coupled Plasma Method ™™
Toxaphene 1) Waste Extraction, Solid-Phase Extraction, |

Gas Chromatographic Method™"*?
2} Solid-Phase Extraction, Gas Chromatographic
Method”"
3} Soxhlet Extraction, Gas Chromatographic Method

Vanadium 1} Waste Extraction, Digestion, Flame Atomic
11,6,14]

[19.20]

Absorption Spectrometric Method
2) Waste Extraction, Digéstion, Graphite Furnace
Atomic Absorption Spectrometric Method """
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method ™"

4} Digestion, Flarme Atomic Absorption
[6,14]

Spectrometric Method
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5) Dlgest:on Graphite Furnace Atomic Absorption

Spectrometric Method ™"

6) Digestion, Inductively Coupled Plasma Method™

1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method

2 Waste Extraction, Digestion, Graphite Furnace

Atomic Absorption Spectrometric |'\/L9thoc:{[l’6’15J

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method[l’é’ial

4) Digestion, Flame Atomic Absorption

Spectrormetric Method™®

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™"
6) Digestion, iInductively Coupled Plasma Method ™
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Acetone

Aldrin

Antimony

Arsenic

' Atrazine

Barium

| Soxhlet Extraction, Gas Chromatographic Method

Purge and Trap, Gas Chromatographic/

Mass Spectromaetric Method"

(10,203

1} Digestion, Flame Atomic Absorption

Spectrometric Method™

2) Digestion, Graphite Furnace Atomic Absorption

. 6,
Spectrometric Method™™

3) Digestion, Inductively Coupled Plasma Method™*
Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method el
Soxhlet Extraction, Gas Chromatographic Method ™
1) Digestion, Flame Atomic Absorption
Spectrometric Method™™®
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™"

3) Digestion, Inductively Coupled Plasma Method ™
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Benzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methodm‘m
8 | Beryllium 1) Digestion, Flame Atomic Absorption
Spectrometric Method "
2} Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™™
3) Digestion, Inductively Coupled Plasma Method
g Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =2
10 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
11 Butanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
12 Cadmium 1) Digestion, Flame Afornic Absorption
Spectrometric Method™ '
2) Digestion, Graphite Furnace Atoric Absorption
Spectrometric Method "
3) Digestion, Inductively Coupled Plasma Method[s’m
13 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[lzﬂ-]
14 Carbon Tetrachloride . Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method -2
15 Chlordane Soxhlet Extraction, Gas Chromatographic Method
i6 Chilorobenzene Purge and Trap, Gas Chromatographic/ .
Mass Spectrometric Method' -
17 - | Chlorodibromomethane Purge and Trap, Gas Chromatographic/
| _ Mass Spectrometric Method 5
18 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
19 Chromium 1) Digestioh, Flame Atomic Absbrption

Spectrometric Method[s'm

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™
3) Digestion, inductivety Coupled Ptasma Method ™™

%wj

ansinyed Sasanaiie)
 gemasnisndunasguiimeiaTinsasunaity

20 Chromium (i)...

uasvelouvisrdfRng




-E-

fdudi d1suaiy EERIGYRER
20 Chromium (I 1) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Methodw’m'm
2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method[é’?’.ﬁ’m
3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method™ ™"
21 Chromium (V) Alkaline Digestion, Colorimetric Method
22 Cyanide 1) Extraction, Distillation, Titrimetric r\,’!e‘clﬁod[zﬂ"zs'261
2) Extraction, Distillation, Colorimetric Methodm'zs'zrﬂ
23 DDD Soxhlet Extraction, Gas Chromatographic Method" "
24 DDE Soxhlet Extraction, Gas Chromatographic Method" ™"
25 CDT Soxhlet Extraction, Gas Chromatographic Method[w’zo]
26 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**”
27 1,3-Dichlorobenzene Purge and Trap, Gas Chromatoeraphic/
Mass Spectrometric Method" %
28 1,4-Dichlorcbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
29 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"??
30 1,2-Bichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
31 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[lz'zﬂ
32 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographicl/'
Mass Spectrometric Method %
33 trans-1,2-Dichloroethylene Puree and Trap, Gas Chromatographic/
Mass Spectrometric r\Ae‘chodm’:231
34 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" =
35 1,3-Dichloropropane Puree and Trap, Gas Chromatographic/

Mass Spectrometric Methodﬂz’m
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36 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™**”
37 Dieldrin Soxhlet Extraction, Gas Chromatographic Method 2"
38 Endosulfan Soxhlet Extfaction, Gas Chromatographic Method" "
39 Endrin Soxhlet Extraction, Gas Chromatographic Method" >
40 | Ethylbenzene Purge and Trap, Gas Chromatographic/
B Mass Spectrometric Methodilz’.zsl
45 OL-HCH Soxhlet Extraction, Gas Chromatographic Methodm’zm
46 B-HCH Soxhlet Extraction, Gas Chromatographic Method 2"
a7 v-HCH Soxhlet Extraction, Gas Chromatographic Method
41 Heptachlor Soxhlet Extraction, Gas Chromatographic Method" %
42 Heptachlor epoxide Soxhlet Extraction, Gas Chromatographic Method'
43 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method"
a4 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method[lzﬂ
48 Lead 1) Digestion, Flame Atomic Absorption
Spectrometric Method
2} Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method
3) Digestion, Inductively Coupled Plasma Method™*”
49 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Methodmm _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™"
3) Digestion, Inductively Coupled Plasma Method ™
50 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method[m}
51 Methanol . Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method™ "
52 Methoxychlor Soxhlet Extraction, Gas Chromatographic Method 2"
53 Methylene chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' >
54 Naphthatene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method[lz’m
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55 Nicketl 1) Digestion, Flame Atomic Absorption
Spectrometric Method o _
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method[s'lsj
3) Digestion, Inductively Coupled Plasrna Method™*™
56 Polychlorinated Biphenyls Soxhlet Extraction, Gas Chromatographic i'\/ie’t’nod[w’213
-Aroclor 1016
-Aroclor 1260
-2,2'.,5,5-
Tetrachlorobiphenyl
22455-
Pentachlorobiphenyl
-2,2,3,6,4 5
Hexachiorobiphenyl
-2,2.8455'-
Hexachlorobiphenyl
22308455
Heptachlorobiphenyl
57 Pentachlorophencl Soxhlet Extraction, Gas Chromatographic Method” oz
58 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method" e
59 Sitver 1) Digestion, Flame Atomic Absaorption
Spectrometric Method™
2) Digestion, Graphite Furnace Atomic Absorp’non
Spectrometric Method 1%t
3} Digestion, Inductively Coupled Plasma Method™"”
60 Styrene Purge and Trap, Gas Chromategraphic/
Mass Spectrometric Method' -2
61 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method nzz
62 Tetrachtoroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
63 Toluene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™
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64 '1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
65 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
' Mass Spectrometric Method" >
66 . 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
67 Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method" >
68 1,3,5-Trimethylbenzene Purge and Trap, Gas Chromatc_:graphic/
Mass Spectrometric Method' >
69 Vanadiurm 1) Digestion, Flame Atomic Absorption
Spectrometric Method ™"
2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method ™
_ 3) Digestion, Inductively Coupled Plasma Method™®™”
70 Vinyl chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
71 m-Aylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method >
72 o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method 2
73 p-Xylene Purge and Trap, Gas Chromateographic/
Mass Spectrometric Method[lz’m
74 Xylene (Total} Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method' ="
75 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method~"
2) Digestion, Inductively Coupled Plasma Method ™
BIATITMROR
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3. anaAmnssviaedounicsamdlne. glotinseiinde. fusadd o, nganwe:
SauLAIn1sRUR, 2547
4. APHA, AWWA, WEF. Standard Methods for the Examination ¢f Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017
5. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60, Appendix A, 2018, _
6. United States Environrmental Protection Agency. Acid Digestion of Sedirﬁents,
Sludges, and Soils. SW-846 Method 30508, 1996
7. United States Environmental Pratection Agency. Alkaline Digestion for Hexavalent
Chromium. SW-846 Method_ 3060A, 1996,
8. United States Environmental Protection Agency. Separatory Funnel Liquid-Liquid
Extraction, SW-846 Method 3510C, 1996, '
9. United States Environmental Protection Agency. Solid-Phase Extraction {SPE)
SW-846 Method 3535A, 2007
10. United States Environmental Protection Agency. Soxhlet Digestion. SW-846
Method 3540C, 1996, '
11. United States Environmental Protection Agency. Sulfuric Acid/Permanganate
Cleanup. SW-846 Method 3665A, 1596,
+12. United States Environmental Protection Agency. Closed-Systemn Purge-and-Trap and
Extraction for Volatile Organics in Soil and Waste Samples, SW-846 Method 5035A, 2007.
13. United States Environmental Protection Agency. Inductively CoUpted Plasma-
optical Emission Spectrometry. SW-846 Method 601DC, 2014, _
14, United States Environmental Protection Agency. Flame Atomic Absorption
Spectrophotometry. SW-846 Method 70008, 2007. '
15. United States Environmentat Protection Agency. Graphite Furnace Absorption
Spectrophotometry. SW-846 Method 7010, 2007.
16. United States Environmental Protection Agency. Arsenic (Atomic Absorption,
Gaseous Hydride). SW-846 Method T061A, 1992. '
17. United States Environmental Protection Agency. Chrormium, Hexavalent
(Cotorimetric), SW-846 Method 7196A, 1992, _
18. United States Environmental Protec'tion’Agenc;ia Mercury in Solid or Semisolid
Waste (Manual Cold-Vapor Technique). SW-846 Method 74718, 1998,
19. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohybride Reduction) SW-846 Method 7742, 1994, |
20. United States Environmental Protection Agency. Organoachlorine Pesticide by Gas
Chromatography. SW-846 Method 80818, 2007.
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21. United States Environmental Protection Agency. Polychlorinated Biphenyls
(PCBs) by Gas Chromatography. SW-846 Method 8082A, 2007,

22. Urited States Environmental Protection Agency. Chlorinated Herbicides by GC
Using Methylation or Pentafluorobenzylation Derivatization, SW-846 Method 8151A, 1996,

23, United States Environmental Protection Agency. Volatile Organic Compounds by
Gas Chromatography/ Mass Spectrometry (GC/MS). SW-846 Method 8260C, 2018.

24. United States Envircnmental Protection Agency. Total and Amenabte Cyanide:
Distillation. SW-846 Method 9010C, 2004.

25. United States Environmental Protection Agency. Cyanide Extraction Procedure
for Solids and Oils. SW-846 Method 9013A, 2014. -

26. United States Environmental Protection Agency. Cyanide in Water and Extracts
Using Titrimetric and Manual Spectrophotometric Prbcedures. SW-846 Method 9014, 2014,
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1 Acenaphthene Liquid-Liguid Extraction, Gas Chromatographic/
| Mass Spectrometric Method?
2 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
3 Benz(a)anthracene Liguid-Liquid Extraction, Gas Chromatographic/
- ' Mass Spectrometric Method™
4 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
5 Benzolkifluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
6 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?! :
7 Benzola)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
8 Benzolg,h,ijperylene Liquid-Liquid Extraction, Gas Chrormatographic/
Mass Spectrometric Method™
9 Bis{2-chloroethyllether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method? _
10 Bis(2-ethylhexyllphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
11 Butyl Benzyl Phthalate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
12 Carbazole Liquid-Liquid Extraction, Gas Chromatographic'”
13 p-Chloroaniline Liguid-Liguid Extraction, Gas Chroma’cographic[23
14 Chrysene Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
15 2,4-D Liquid-Liguid Extraction, Gas Chromatographic?
16 Dibenz(a,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method?
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17 Bi-n-Butyl...
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17 Di-n-Butyl Phthalate ' Liquid-Ligquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
18 Diethyl Phthatate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
19 | 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic”
20 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic™
21 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic™
.22 2,6-Oinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic®?
23 Di-n-Octyl Phthalate Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
24 Fluoranthene | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Fluorene Liguid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™ |
26 Hexachlorocyclopentadiene | Liquid-Liquid Extraction, Gas Chromatographrc/
Mass Spectrometric Method™!
27 Hexachloroethane Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method
28 Indena(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method?
29 tsophorone Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method?
.30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
31 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®?
32 2-Methylnapthalene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
33 | Methyl Tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™?
34 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™®
35 -N-Nitrosodiphenylamine Liguid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method?
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36 N-Nitrosodi-n-Propylamine Liquid-Liguid Extraction, Gas Chromatographlc/
Mass Spec’frometnc Method"
37 Polychtormated B1phenyl Liquid-Liguid Extraction, Gas Chromatographm
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254
38 Phenanthrene Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methodm
39 Phenol Liquid-Liguid Extraction, Gas Chromatographicm
40 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'
41 Toxaphene Liguid-Liquid Extraction, Gas Chrcn‘r‘nata:)gfraphic[zI
a2 TPH (C5-Ca) Purge and Trap, Gas Chromatographic/
: Mass Spectrometric Met_hodm
43 TPH (Cg-Cye) Separatory Funnel Liguid-Liquid Extraction,
' Gas Chromatographicw]
aq TPH (C16-Cas) Separatory Funnel Liquid-Liguid Extraction,
Gas Chromatographic[a
45 2,4,5-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographicm
46 2,4,6-Trichlorophenol Liquid-Liguid Extraction, Gas Chromatographicm
a7 Vinyl Acetate Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"
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2,4-D

1) Waste Extraction, Separatory Funnel
Liguid-Liguid Extraction, Gas Chromatdgraphic
Method™

2) Sexhlet Extraction, Gas Chromatographic
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2 Mirex 1) Waste Extraction, Separatory Funnet
Liquid-Liquid Extraction, Gas Chromatographic
Methodt1¢
2) Soxhlet Extraction, Gas Chromatographic
Method!é!
3 F Polychtorinated Biphenyls (PCBs) | 1) Waste Extraction, Separatory Funnetl
- Aroclor 1221 Liguid-Liquid Extraction, Gas Chromatographic
- Aroclor 1232 Method™#H"!
- Aroctor 1242 2) Soxhlet Extraction, Gas Chromatographic
- Aroclor 1248 Method "
- Aroclor 1254
- Aroclor 1268
4 | Pentachlorophenol 1) Waste Extraction, Separatory Funnel
Liquid-Liquid Extraction, Gas Chromatographic ™'
2) Soxhlet Extration, Gas Chromatographic
Method ™
5 Trichtoroethylene 1) Waste Extraction, Purge and Trap,
Gas Chromatographic/Mass Spectrometric
Method!18l
2) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!™!®
6 Vinyt Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™™
7 Trivalent Chromium 1) Waste Extraction, Digestion, Flame Atomic

Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method; Calculation
MethodL311.13)

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method;
Waste Extraction, Colorimetric Method,;
Calculation Method!*4%1%

3) Waste Extraction, D!gest_fon, Inductively

Coupled Plasma Method; Waste Extraction,
| Colorimetric Method; Calculation Method!#1°*
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(3o Snsana’ta) 4) Digestion...
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4} Digestion, Flarme Atomic Absorption
Spectrornetric Method,; Alkaline Digestion,
Colorimetric Method; Calculation Method!>1143
5) Digestion, Graphite Fumace Atomic Absorption
| Spectrometric Method; Alkaline Digestion,

- Colorimetric Method; Calculation Method®4%!
6) Digestion, inductively Coupted Plasma
Method; Alkaline Digestion, Colorimetric Method;

Calculation Method! 1%t

fiu 977U 47 518073

8 Benzolg,h,perylene
9 Bis(2-chloroethyllether
10 | Bis(2-ethythexyl)phthalate

11 Butyl Benzyl Phthalate
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Acenaphthene | Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™
2 Anthracene Soxhlet Extration, Gas Chromatographic/
Mass Spectrometrit Method 1
3 Benz(a)anthracene Soxhlet Extration, Gas Chromatoeraphic/
Mass spectrometric Method!™*”!
il Benzolb)fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™
5 Benzofkifluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method ™
Benzoic acid Soxhlet Extration, Gas Chromatographic Method?
7 Benzolalpyrene Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method™?
Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method™”

Soxhlet Extration, Gas Chromatographic/

| Mass spectrometric Method!™”

Soxhlet Extration, Gas Chromatog.raphic/

Mass spectrometric Method"

Soxhtet Extration, Gas Chromatographic/

| Mass spectrometric Method! ¥ B
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12 Carbazole Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"'
13 p-Chloroaniline Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"™
14 Chrysene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™”
15 | 24D Soxhlet Extration, Gas Chromatographic Method™
16 Dibenz(a,hjanthracene Soxhlet Extration, Gas Chromatographic/
"Mass spectrometric Method"*”
17 Diethyl Phthalate Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!
18 | 2,4-Dimethylphenol Soxhlet Extration, Gas Chromatographic Method
19 2,4-Dinitrophernol Soxhlet Extration, Gas Chromatographic Method™
20 2,4-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method™
21 2,6-Dinitrotoluene Soxhlet Extration, Gas Chromatographic Method ™
22 Di-n-Butyl Phthalate Soxhlet Extration, Gas Chromatosgraphic/
| Mass spectrometric Method!*
23 Di-n-Octyl Phthalate Soxhlet Extration, Gas Chromatographic/
| Mass spectrometric Method™**
24 Fluoranthene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!"**
25 Fluorene Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method!™'®!
26 Hexachlorocyclopentadiene | Soxhlet Extration, Gas Chromatographic/
. Mass spectrometric Method™'®
27 Hexachloroethane Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method >
28 | Indeno(l1,2,3-cd)pyrene Soxhlet Extration, Gas Chromatographic/
: | Mass spectrometric Method!**)
29 Isophorone Soxhlet Extration, Gas Chromatdgraphic/
Mass spectrometric Method !
30 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass spectrometric Method®®
31 | 2-Methylphenol Soxhlet Extration, Gas Chromatographic Method ™™
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34

35

36

37

38
39

a0

41
42

43
a4
45
46
47

2-Methylnaphthalene
Methyl Tert-Butyl Ether
Nitrobenzene

N-Nitrosodiphenytamine

| N-Nitrosodi-n-propylamine

Phenanthrene

Phenol

‘Pyrene

Polychlorinated Biphenyls
(PCRs)

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1268
Toxaphene

TPH (Cs-Ce)

TPH {Cog-Cie)

TPH (Coy6-Cas)

2.4, 5-Trichlorophenot
2,4 6-Trichlorophenol
Vinyl Acetate

Soxhlet Extratfdn, Gas Chromatographic/

Mass spectrometric Method!™*”!

Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®®

‘Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method!™'*!

Soxhlet Extration, Gas Chrormatographic/
Mass spectrometric Method™)

Soxhtet Extration, Gas Chromatographic/
Mass spectrometric Method!*!

Soxhlet Extration, Gas Chromatographic/
Mass spectrometric Method

Soxhlet Bxtration, Gas Chromatographic Method™
Soxhlet Extration, Gas Chromatographic/

Mass spectrometric Method™®

Soxhlet Extraction, Gas Chromatographic Method™!”

Soxhlet Extraction, Gas Chromatographic Method ™9
Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®'®

Soxhiet Extraction, Gas Chromatographic Method ™
Soxhlet Extraction, Gas Chromatographic Method™
Soxhlet Extration, Gas Chromatographic Method™
Soxhlet Extration, Gas Chromatographic Method™*!
Purge and Trap, Gas Chromatographic/

Mass spectrometric Method®!®
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1, ASEVITHDMEMATIY. UTENIANTINTRAFIUNTIY, W.A. 2548. Fos mafdndaina
winTanilailiudn. svAnangunen. 25 unsiay 2549, aidi 123 meufey 11s,
2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23™ ed. Washington, DC: APHA, 2017.
3. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,
4. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemicat Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996. |
5. United States Frvironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996.
6. United States Environmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnet Liquid-Liquid Extraction. SW-846
Method 3510C, 1996. '
7. United States Envi_rdnmentat Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Soxhtet Extraction. SW-846 Method -3540{2, 1996.
8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Sulfuric Acid/Permanganate Cleanup. SW-846 Method
3665A, 19%96.
9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
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United States Environmental Protection Agency. Standards of Performance for

New Stationary Sources. 40 CFR 60. Appendix A, 2019
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