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1. PURPOSE

This Spill Management Plan is developed to outline the preparation of response actions and
resources needed for the spill incident. The necessary response actions include the following as a
minimum; the requirements of the Asset Spill Response Plan preparation, the response organisation
and protocol, the notification and interface between PTTEP Headquarters and the Assets and/or the
external agencies including government agencies and other related organisations, resources
preparation, including capability assessment and document review and update.

This plan will guide Assets and support functions, i.e. seismic exploration, exploration and production
drilling, production and decommissioning activities, including the storage, offloading and logistics
support, in preparation and implementation of effective spill response. In some case, bridging
document from contractors who provide the main activities to PTTEP is required in order to establish
the interface between these organisations as well as ensuring the alignment and prompt response.

This Spill Management Plan is a "PDR" which denotes as a Procedure.

2. SCOPE

This plan applies to all PTTEP Assets and supports functions in preparation and implementation of
the effective spill response in all activities of Exploration and Production (E&P) Phases.

Compliance with the requirements described in this plan is mandated for all PTTEP Assets and its
Subsidiaries. In the countries where the local regulation exists, this plan shall be read and
implemented in conjunction with all relevant regulations, or adopted as a minimum requirement if this
plan is more stringent than the regulatory requirements. Where PTTEP is a Joint Venture Partner or
Joint Operator under PTTEP operational or financial control, compliance with this document is also
mandated where PTTEP has legal obligations on the spill response and management, unless
otherwise specified in the operational agreement.

3. REFERENCES

3.1 PTTEP SSHE CONTROLLING DOCUMENTS

Document Number Document Title

11038-STD-SSHE-000 SSHE Management System

11038-STD-SSHE-520-009 Environmental Management Standard

11038-STD-SSHE-600-011 Incident Management Standard

SSHE-106-STD-340 SSHE Training and Competency Standard

SSHE-106-STD-400 SSHE Risk Management Standard

SSHE-106-STD-500

Emergency and Crisis Management Standard

pTTEP Spill Management Plan

12146-PDR-SSHE-501/03-R02
March 2018

Document Number

Document Title

SSHE-106-PDR-301

Crisis Management Plan

S5HE-106-PDR-502

Emergency Management Plan

SSHE-106-PDR-521

Waste Management Procedure

SSHE-106-GDL-526

Net Environmental Benefit Analysis Guideline

3.2 OTHER REFERENCE DOCUMENTS

Document Number

Document Title

12145-GDL-004-R02

Crisis Communications Guideline

Dispersants: Subsea Application, the International
Petroleum Industry Environmental Conservation
Association (IPIECA) and International Association of
Qil & Gas Producers (IOGP), 2015.

Oil Spill Response Field Guides, Oil Spill Response
Limited (OSRL), 23 July 2015.

Thailand's Qil Spill Protection and Control Plan (weiu
fasfuuazadanaiswmaintdasaniniuuema, Thai
version), Marine Department, the Ministry of Transport
Thailand, 6 August 2002.

Documents and Guides, The International Tanker
Owners Pollution Federation Limited (I TOPF), accessed
2 March 2018, URL: http://www.itopf. com/knowledge-
resources/documents-guides

Intergovernmental Agreement on the National Plan to
Combat Pollution of the Sea by Qil and other Noxious
and Hazardous Substances, Australian Maritime Safety
Authority, accessed 2 March 2018, URL:
https://www.amsa.gov.au/about-us/who-we-
work/intergovernmental-agreement-national-plan-

combat-pollution-sea-oil-and-other

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 1 of 53

Qil Spill Response Joint Industry Project (OSR-JIP), the
International Petroleum Industry Environmental
Conservation Association (IPIECA) and International
Association of Oil & Gas Producers (IOGP), accessed 2
March 2018, URL:
http:/fwww.oilspillresponseproject.org
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4, DEFINITIONS

4.1 GENERAL DEFINITIONS

Terminology

Description

Crisis Management Team (CMT)

Asset crisis management team responsible for responding to
an actual or potential incident (whether of PTTEP origin or
not) be in Local, National or International, on a scale that may
become of significant concern to Company business.

Emergency Management Team
(EMT)

Asset emergency management team responsible for
strategic responses.

Emergency Response Team
(ERT)

Site emergency response team responsible for conducting
the tactical/in-field responses.

Net Environmental Benefit
Analysis (NEBA)

A process used by the spill response organisation or team for
making the best response options to minimise impacts of oil
spills on people and the Environment.

Planning scenario

Selected scenarios derived from the risk assessment result
that is used as the basis for planning of oil spill response. The
selection should represent the full range of response
challenges and risks against which response strategies and
a tiered capability can be defined.

Spill

Any loss of containment that reached the Environment. The
spill volume reported should reflect the volume of material
that reached the Environment only (i.e. not inclusive of any
released volume retained within secondary or other
confinement). Reported volume reaching the Environment is
irrespective of the quantity recovered (i.e. represents the
gross volume reaching the Environment, not a net volume
remaining in the Environment).

Spills of produced water or process wastewater are
excluded. Loss of containment resulting from acts of
sabotage (such as theft of oil from pipelines and storage)
shall be reported. Loss as a result of “acts of terrorism”/
attacks on infrastructure should not be reported.

Intentional discharges of drill cutting (only offshore
operations exceed 12 nautical miles) during drilling activities
are excluded.

12146-PDR-SSHE-501/03-R02
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Terminology

Description

Worst credible case discharge

The scenario with the largest release that could reasonably
be expected from a facility or operation. Such events may
lead to the most severe consequences.

4.2 ORGANISATION AND DEPARTMENTS

Terminology

Description

Corporate

Refers to the PTTEP business groups hierarchically above
Asset level, and located in the PTTEP headquarters,
Bangkok.

Function Group

Refers to a corporate level business group. These may have
associated Divisions, Departments, or operational Assets
within their hierarchy.

Division A business group may have one or more distinct groups
within its hierarchy. These are referred to as Divisions.

Asset Refers to an operating Asset, site, or location within a
respective Function Group.

Department A subgroup within a Function Group, Division or Asset.

4.3 LANGUAGE

May Indicates a possible course of action
Should Indicates a preferred course of action
Shall Indicates a course of action with a mandatory status

44 COMMON ACRONYMS

Set out below are common specific terms presented in alphabetical order:

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 3 of 53

AMOSC Australian Marine Oil Spill Centre
API American Petroleum Institute
ART Arthit Field
CEC Coastal Energy Company Limited
BCP Bangchak Petroleum Company Limited
CEN Environment Management Department
CEN/E Environmental Applications Section
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CEO Chief Executive Officer
CLG Legal Division
CMM Communications Department
CPA Process Safety and Assurance Department
CRM Enterprise Risk Management and Internal Control Division
CSA Safety Management Department
CTEP Chevron Thailand Exploration and Production Company
Limited
CSH Safety, Security, Health and Environment Division
CMT Crisis Management Team
CvX Caltex Thailand
DDPM Department of Disaster Prevention and Mitigation
DMF Department of Mineral Fuels
DSV Drilling Supervisor
E&P Exploration and Production
EDE Engineering and Development Group
EMT Emergency Management Team
ERT Emergency Response Team
ESI Environmental Sensitivity Index
ESM Environmental Sensitivity Maps
EVP Executive Vice President
FPSO Floating Production Storage and Offloading
GBN Greater Bongkot North Field
GBS Greater Bongkot South Field
GSX Geoscience and Exploration Group
IC Incident Commander
IESG Qil Industry Environmental Safety Group Association
IMO International Maritime Organisation
I0GP International Association of Oil & Gas Producers
IPIECA Global Oil and Gas Industry Association for Environmental

and Social Issues

Revision No: 2

UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 5 of 53

12146-PDR-SSHE-501/03-R02

PTTEP Spil Management Plan March 2018
ITOPF International Tanker Owners Pollution Federation Limited
M&A Merger and Acquisition
MD Marine Department, Ministry of Transport
NEBA Net Environmental Benefit Analysis
oM Offshore Installation Manager
OPS Operations Support Group
0SsC On Scene Commander
OSCT Qil Spill Combat Team (Indonesia)

OSRL Qil Spill Response Limited

OSRO Qil Spill Response Organisation

PCD Pollution Control Department

PDT Production Asset Group

PEP President, Exploration and Production

PIMMAG Petroleum Industry of Malaysia Mutual AID Group

PTT PTT Public Company Limited

SCAT Shoreline Clean-up Assessment Technique

SOPEP Shipboard Oil Pollution Emergency Plan

SSHE Safety, Security, Health and Environment

STSC South Area Sub-committee under Oil Industry
Environmental Safety Group Association

SVP Senior Vice President

VP Vice President

5. ROLES AND RESPONSIBILITIES

5.1 DOCUMENT OWNER

The owner of the Spill Management Plan is the VP, Environment Management Department, with

responsibilities for:

. Approval and issuance of the Procedure and its revisions.

. Ensuring effective implementation of the Procedure.

Revision No: 2
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5.2 CUSTODIAN OF THE DOCUMENT

The custodian of the Spill Management Plan is Manager, Environmental Applications Section, with
responsibilities for:

. Identifying deficiencies or potential improvements.
. Initiating periodic revision.
. Maintaining revision history and document status register.

Note: Roles and Responsibilities of relevant personnel shall follow the Emergency and Crisis
Management Standard (SSHE-106-STD-500), Emergency Management Plan (SSHE-106-PDR-
502), and Crisis Management Plan (SSHE-106-PDR-501).

6. SPILL MANAGEMENT

Generally, spill management in oil and gas exploration and production business is classified based
on the 3-Tiered response system in accordance with the International Petroleum Industry
Environmental Conservation Association (IPIECA, the Global Oil and Gas Industry Association for
Environmental and Social Issues) and International Association of Oil & Gas Producers (IOGP) good
practice guide related to oil spill preparedness and response.

Activation of each Tier response and management team is based on the capability of
response resources and/or consequences, not correspond to the volume of the spill, as
defined below:

. Tier 1: Asset capability necessary to handle the local spill and/or initial response;
. Tier 2: Local and National capability to supplement a Tier 1 response; and
. Tier 3: Global and International capability required due to scale, complexities and/or

global potential impact.

PTTEP Assets and support functions could pre-define and document the expected spill volume of
each Tier, based on their production scale and the capability of response resources.

Classification of risk level and Tier response shall follow the below documents for more details and
definition of severity or impact to people, Environment, Asset and reputation as well as incident
management and reporting protocol.

e SSHE Risk Management Standard (SSHE-106-STD-400),
e Emergency and Crisis Management Standard (SSHE-106-STD-500), and

e PTTEP Incident Management Standard (11038-STD-SSHE-600-011).

. Asset Emergency Response

12146-PDR-SSHE-501/03-R02
PTTEP Spil Management Plan March 2018

6.1 SPILL MANAGEMENT ORGANISATION

6.1.1 PTTEP 3-Tiered Response

Figure 1 shows the 3-Tiered spill response organisation as well as necessary internal and external
resources. Tier 1 response requires internal resources, whereas Tier 2 and 3 response require
National and International resources, respectively. Member of each Tier response team shall refer
to the Emergency and Crisis Management Standard (SSHE-106-STD-500).

PTTEP External

Crisis Management Team Global or International

(CMT) Resource
CEO » Multi-national governments
CMT Leader - Spill-related International
« PEP organisation/committee
< AllEVPs * International mutual aid agreement
* CMM - Media Management « Private spill response
« CSH - SSHE PEDEALRE
«CLG - Legal organisation (on-call)
* CRM - Enterprise Risk Management « Concerned Authorities
Tier 2 Emergency Management Team Local or National Resource
(EMT)
SVP Affected Asset « National governments
Incident Commander (IC) - Spill-related national

« Media Response Team organisation/committee
« Relative Response Team * Local mutual aid agreement
+SSHE « Private spill response
« Production L
« Logistics organisation (on-call)
« Drilling » Concerned Authorities
« Well Services
« Geology
« Construction

Field Manager
On-Scene Commander (OSC)

« Intervention Team Fire Fighting
« Logistics/Marine

« Shutdown Team

* Medical Team

« Other Support Team(s)

Figure 1: Tier Response Organisation and Resources

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 7 of 53
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6.1.2 Spill Response and Management Team Duty

The different authorized persons of E&P activities in each phase could result in the different
designated persons of spill response and management team leader at each Tier response as
summarized in Table 1. Although the team leader is nominated depending on the activities, however
the team member of each Tier at each phase is commonly the same, except the technical support,
as listed in 6.1.1 PTTEP 3-Tiered Response, which their specific duties shall be described in the
Asset Spill Response Plan, the Emergency Management Plan (SSHE-106-PDR-502) and the Crisis
Management Plan (SSHE-106-PDR-501). The technical support will be requested from each relevant
discipline subjected to the incident description.

Table 1: Summary of Team Leaders

Spill Management Team Leader of each E&P Phases
Team Leader Seismic Drilling Drilling )
i N i Production
Exploration Exploration Production
ERT: Tier 1 Drilling Supervisor (DSV)/ )
VP under GSX Field Manager
On-scene Commander Offshore Installation Manager (OIM)
EMT: Tier 2 SVP of affected Asset (Thailand)
Incident Commander Asset Country Manager (Overseas)
CMT: Tier 3 .
CEO or Designated Top Management
CMT Leader
VP/Field )
Field Manager of affected VP of affected
Manager of Asset/Drilling Contractor Asset
i illi
Technical Support affected Asset 9
Depend on an incident situation and shall be requested from the affected Asset.

6.2  SPILL NOTIFICATION PROCESS

Initial internal and external notification of spill incident shall follow the protocol and reporting
requirements as determined in the Incident Management Standard (11038-STD-SSHE-600-011)
which covers the reporting channel, period and organisation to be notified within PTTEP and externally
to the government agencies both for Thailand and International Assets. External notification of spill
incident occurred within Thailand jurisdiction is summarized in Table 2. Contact numbers of Thailand
and International authorities and organisations are provided in Appendix A.

It is the responsibility of the International Assets to determine the in-country notification process of all
internal and external communications for all Tiers of spill incidents, including communication with
PTTEP Headquarters. The communication protocol shall be documented in the Asset Spill Response
Plan. The protocol shall include the communication channel to the authorities, notification timelines to
the authorities, and the responsible person who is authorised to initiate the communication.
The contact number of authorities in each operating country shall be provided and kept up-to-date.

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 9 of 53
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Table 2: Summary of External Notification for Spill Incident in Thailand

Spill Incident Notify Reporting timescale Reported by
Volume
>1 bbl Department of Mineral | The initial report by Safety Management
Fuels (DMF) phone or e-mail within | Department

24 hrs and followed by
the written report
within 72 hrs

> approx. 149.75 bbls | Marine Department The initial report by EMT for Tier 2 and

(20 tonnes) (MD) for the spill to phone or e-mail within | CMT for Tier 3/Safety
water 24 hrs Management
Department

Department of
Disaster Prevention
and Mitigation (DDPM)
for the spill on land

PTT Group

Any updated situation to external media and relatives shall refer to Crisis Communications Guideline
(12145-GDL-004-R02) under Corporate Communications and Public Affairs Division.

6.3  SPILL RESPONSE RESOURCES

Spill response resources in this plan are defined as spill response and management plan and other
supporting documentation, trained personnel, and sufficient equipment and supplies. The resources
may come from local, regional or International sources in accordance with 3-Tiered Classification.
These resources shall be identified in the Asset Spill Response Plan based on their operational risk
assessment results, regulatory requirements, hydrocarbon amount and characteristic, nearby sensitive
area and supporting facility, and planning scenarios.

The agreement or spill response organisation for spill response resources support at each activity for
each Tier response is recommended to prepare in advance to ensure the availability of the resources
when the spill incident occurred.

6.3.1 Asset Spill Response Plan Preparation

PTTEP Assets and support functions shall prepare and implement the Asset Spill Response Plan and
the supporting documents. As noted in section 1, the Asset Spill Response Plan is defined as, either
the operating Asset Spill Response Plan or the support functions Spill Response Plan or combination
of both. The Asset Spill Response Plan shall be scoped and scaled according to the type of operation
undertaken, the level of risk associated with the operations/activities, and in compliance with applicable
local and national regulation. The Asset Spill Response Plan shall include the necessary information
which helps to assist the Assets and support functions to identify and specify the key processes and
resources that are crucial to respond to the spill incidents, both for the initial and subsequent stages.

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 10 of 53
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It is required that PTTEP Assets and support functions shall develop their own Plan separately from
the Asset Emergency Response Plan. However, the integration of the Asset Spill Response Plan into
the Asset Emergency Response Plan is acceptable, as long as its Plan is comprised of the required
structures as listed in Appendix B and updated regularly.

In general, the Asset Spill Response Plan shall include the following essential information as a
minimum:

. The governing legislative framework where PTTEP operates;

. A summary of the spill planning scenarios resulted from the risk assessment, SSHE
Case, Environmental Impact Assessment, and other relevant documents;

. Response strategy and justification for each scenario;
. Stakeholder engagement and notification Procedure internally and externally;
. Action checklist for key personnel;

. Available Tier 1 resources, including details of location, mobilisation, and response
timescales and Procedures;

. Tier 2 mutual aid agreements, including the available resources capability, activation
Procedures, indicative response times, as well as mobilisation logistics and
Procedures;

. Tier 3 arrangements, including accessing International mutual aid, contracted Oil Spill
Response Organisations (OSRO) mobilisation Procedures, resources and response
timeframes. Procedures for immigration and customs, and any emergency
dispensation information for cross-border movement of personnel, equipment and
material;

. Reference to the Source Control Procedures and any other response specific plans,
e.g. Well Blowout Contingency Plan, tactical response plans where applicable; and

. Summary of the escalation process and resource integration Procedures for the
activation and mobilisation of the identified Tier 2 and Tier 3 resources, if a spill
exceeds the response capability at Tier 1.

The above requirements shall be used for development of the Asset Spill Response Plan which shall
be complied with the National Oil Spill Response Plan of the country of operation as well as relevant
PTTEP Standards and Procedures. The Asset Spill Response Plan shall be reviewed by Corporate
SSHE Division for advisory and alignment with this plan and other compulsory documents.

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 11 of 53
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6.3.2 Spill Scenario Consequence Analysis

Based upon the risk assessment results, the Assets and support functions shall identify spill planning
scenarios and documented in the Asset Spill Response Plan. Afterwards, the detailed consequence
analysis shall be conducted to confirm consequences from the spill risks and identify which
environmental and socio-economic resources could be affected, and the degree of sensitivity of
those resources, as well as impact mitigation and minimisation, specifically for:

. The worst credible case of spill planning scenario(s) for oil type(s) that potentially have
a significant contribution to the risk (high likelihood, high potential discharge volume
or low likelihood but high severity); and

. Any additional spill planning scenarios that generate essential planning factors.
Criteria for justification are referred to the SSHE Risk Management Standard (SSHE-106-STD-400).
6.3.2.1 Spill Trajectory Model

The objective of numerical simulation of spill fate and trajectory is to estimate the physical changes
which spilled oil undergoes especially offshore or on open waters (i.e. the weathering processes
which include evaporation, spreading, natural dispersion, emulsification and shoreline stranding) and
its potential pathways, travel times, surface distribution and associated volumes under the prevailing
climate.

The spill trajectory model shall be developed to provide the area of impact or consequence for
consideration in the environmental and socio-economic severity risk assessment and to guide
decisions for a suitable response strategy.

For Domestic offshore Assets, the spill trajectory model has been developed to summarise the
possible spill plume trajectory, travelling period from the point of the spill to a shoreline and expected
location. The trajectory model may incorporate the sensitive area mapping for evacuation planning,
spill response strategy and predicted impact area. This trajectory model is available at PTTEP
Corporate SSHE Division Library, SSHE intranet, and PDT SSHE manager office.

Examples of 2 types of spill trajectory modelling output are shown in Figure 3;

. Stochastic models primarily used for contingency planning purposes which apply
historical wind and current conditions to simulate multiple spill trajectories that together
give a statistical output; and

. Deterministic models typically used in both response and contingency planning
scenarios, which utilise a single set of wind and current conditions (for example the
most probable) to simulate a single spill trajectory.

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 12 of 53
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Example of Stochastic Modelling Output
(IPIECA and IOGP Good Practice Guide)

Example of Deterministic Modelling Output
(PTTEP for offshore Thailand Bongkot

operations)

Source: SINTEF, using the OSCAR

(0l Spill Contingancy and flesponse) Model
{
t

HEST

This image of a statistical analysis of multiple
trajectories predicts the probability of where | This image shows a single trajectory simulation
water surface oiling might occur based on a 10- | using one input set of hydrodynamic and wind
day simulation using a dataset of historical | conditions. It depicts the absolute mass and
hydrodynamic and wind conditions. relative probability of the spilt oil.

Figure 2: Example of Spill Modelling Output

6.3.2.2 Sensitivity Mapping

Once the Assets and support functions have identified the spill planning scenario, the trajectory of
the oil, and how it behaves in the Environment, it is necessary to identify and characterize relevant
sensitive resources and receptors within the influence area.

Mapping of ecological and socio-economic resources allows the identification of those which may lie
in the trajectory of the spill. Mapping shall be performed within the influence area of the potential
spill. The IPIECA, International Maritime Organisation (IMO) and IOGP good practice guidance on
sensitivity mapping for oil spill response (2012) provides examples of mapping both ecological and
socio-economic resources. Environmental impact assessments and monitoring data can provide
valuable input to the mapping of resources and sensitive receptors. With the confidentiality
agreement, the E&P companies operating within the same area are encouraged to share information
on ecological and socio-economic resources to secure efficient mapping and consistent input.

The assessment of potential consequences should be made for time periods (i.e. monthly, seasonal
or yearly) as relevant to the activity or operation that is posing a risk. It is recommended that a full
year field activity at least should have a seasonal resolution in the consequence assessment as
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this can provide important information and input to risk management and advice on risk-reducing
measures for time-limited operations.

Assets and support functions can access to the information, such as the Environmental Sensitivity
Index (ESI), Environmental Sensitivity Maps (ESM), etc. which are available from published sources
or national database or equivalent. Moreover, Asset and support functions can partially apply the
sensitivity map from the Environmental Impact Assessment report. The sensitivity mapping in the
boundary of the South China Sea published by Marine Department is currently available at Corporate
SSHE Division Library in hard copy. With its sensitivity, this information cannot be posted on the
Company share drive or the Company intranet.

6.3.2.3 Net Environmental Benefit Analysis (NEBA)

When considering the suitable response technique, NEBA shall be considered to determine the best
response options that are the most effective, feasible and will minimise the impact from the selected
planning scenario on the Environment and the community. As such, the Asset Spill Response Plan
shall document the following information when selecting the response option:

. Evaluate data - Collect information on the physical characteristics and environmental
resources of the area.

. Predict outcomes - Review previous spill case histories and experimental results
which are relevant to the area, and to response options which could possibly be used.

. Balance trade-offs - On the basis of previous experience or key studies; predict the
likely environmental outcomes if the proposed response is used, and if the area is left
for natural recovery.

. Select the best response option - Compare and weigh the advantages and
disadvantages of possible response options with those of natural clean-up.

Refer to PTTEP’s Net Environmental Benefit Analysis Guideline (SSHE-106-GDL-526) for further
details on the application of NEBA.

Assets and support functions shall ensure that the response priorities selected are aligned with the
National or regional register of priority areas. Where different protection priority ranking is assigned
to a specific resource compared to these National or regional register, justifications for the difference
is to be specified.

The requirements of the response technique, waste management and restoration methods are
provided in Appendix C. Restoration components may include environmental impact, remediation,
environmental and community restoration as well as compensation of financial impact, depending on
the incident case.
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6.3.3 Spill Response Equipment Preparation
6.3.3.1 Tier 1 - Asset Resources

PTTEP Assets and support functions shall provide and ensure the availability of spill response
resources on each location as identified in their planning scenario. The identification of necessary
spill response resources shall be documented in the Asset Spill Response Plan. The Assets and
support functions representative shall ensure the readiness of the Asset Spill Response Plan and
the sufficient equipment and resources for combating spill up to a Tier 1. The Asset ERT member
shall be trained to promptly respond and familiar with all available spill response equipment.

For exploration phase either seismic exploration or drilling exploration, Geoscience and Exploration
Group (GSX) and/or the project owners of the exploration activities shall prepare the spill response
equipment and services from the reliable local contractor as per their contract agreement under
advisory of Corporate SSHE Division.

For drilling production, the drilling contractor, with the Asset’s support, shall provide on-site spill
response equipment and personnel as per their contract agreement to ensure that Tier 1 can be
handled. The drilling contractor is responsible for any spills occurring within the boundary of the rig
itself, while Asset is responsible for the spills reaching the environment.

In case that the dispersant application is required for Thailand Assets, it is the Asset representative
to request the approval from Pollution Control Department (PCD) before use. The request form for
approval of dispersant application in Thailand and list of approved dispersants for Thailand Assets
is provided in Appendix D and E, respectively. To avoid the delay of dispersant application, the
completeness of information and the appropriate volume of dispersant application filled in the form
will expedite the approval period. In general, the consideration result would be sent to the requestor
within 5 hours after submitting the request to PCD. This process could be different for the
International Assets which may require the different approval process in order to comply with the
local regulation. Be aware that some dispersant is not permitted to use in some country.

Noted that once the incident reaches Tier 2 and 3, or after activation of EMT and CMT, Corporate
SSHE Division will be responsible for the dispersant application approval process.

Should the spill escalate beyond Tier 1 level, additional resources and support are required.
6.3.3.2 Tier 2 - Local and National Resources

For Domestic Asset, Corporate SSHE Division shall provide and seek other available equipment
and resources to support in the Asset spill response. These resources shall be included in the Asset
Spill Response Plan and this plan may specify equipment and personnel from nearby operators,
regional operators, National level regulators or agencies, or OSROs.

Where possible, the Asset and Corporate SSHE Division should make an agreement to ensure the
availability and validity of Tier 2 resources by conducting pre-arrangement or exercise in order to test
the mobilisation and to secure support to respond to the spill.
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PTT Group is @ member of the Oil Industry Environmental Safety Group Association (IESG) in
Thailand. All PTTEP Assets in Thailand are able to request additional resources and the trained
personnel from outsource under IESG’s contract via Corporate by using South Area Sub-Committee
(STSC) of IESG Spill Response Equipment Request Form as provided in Appendix F andlist of IESG
available resources stored at Caltex Thailand (CVX) and Shell Depot in Songkhla is shown in
Appendix G.

Table 3: Estimated Mobilisation Time for National Assistance from IESG

) In-land Vessel )
IESG Nearest Airport . . Total time
Asset ) Mobilisation | Mobilisation
Nearest Site to PTTEP Assets ) : (hrs)
time (hrs) time (hrs)
ART Songkhla Hat Yai 2 16 18
GBN Songkhla Hat Yai 2 18 20
GBS Songkhla Hat Yai 2 18 20

Further, Assets in Thailand may also request resources from the Marine Department through
activation of the National Oil Spill Response Plan. This allows the Asset to have access to the
national resource which includes equipment, vessels and technical specialists. PTTEP Assets and
support functions are encouraged to identify Tier 2 Resources in the Asset Spill Response Plan for
the purpose of pre-assessment whether the available resources are sufficient to handle with Tier 2
Spill or otherwise refer to this plan. When resources from in-country mutual aid agreement are
required to respond the spill, the National Oil Spill Response Plan will incorporate with the Company
Plan including the Asset Spill Response Plan. The role and responsibility of the emergency response
team and support team will be in accordance with both Plans.

For International Asset, it is recognised that some International Assets may also be legally bounded
to attain membership for their local Tier 2 Organisations or Contractors as specified by laws and
regulations of the country where PTTEP operates (e.g. PIMMAG, OSCT, AMOSC, etc.). All Assets
shall adhere to the in-country legislative requirements and ensure the familiarity of the call-out
Procedure for the respective Tier 2 Organisations or Contractors.

Similarly to Thailand Assets, the International Assets should ascertain similar processes to access
the National resources of the operating country. In case National resources are not capable of or are
overwhelmed, the resources from International service contractor is necessary.

6.3.3.3 Tier 3 = Global and International Resources

Currently, the International service provider for PTTEP is the Oil Spill Response Limited (OSRL)
Group which PTTEP has access to their resources via PTT Group membership. The OSRL Activation
can be done through PTT Group as the following steps, which list of PTTEP Authorised Personnel
is provided in Appendix H.
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. PTTEP Authorised Personnel shall complete the PTT Group Notification form and
Meabilisation Authorisation Form and submit to PTT for their information as provided in
Appendix | and J respectively.

. Then, the OSRL Notification and Mobilisation Procedure shall be followed as
described in Appendix K. PTTEP Authorised Personnel shall fill out the OSRL
Notification Form and Mobilisation Authorisation Form, and submit to OSRL for
requesting their services as provided in Appendix L and M, respectively.

Corporate SSHE Division will assist the Asset in securing OSRL resources for their prompt
response. OSRL resources available for membership can be found in OSRL website
(https://www.oilspillresponse.com).

For planning purpose, the Assets and support functions shall take into account the lead time required
for mobilisation of OSRL resources in their Asset Spill Response Plan. However, the global alliance
from PTTEP and OSRL requires lead time for internal preparation and logistics arrangement. Table
4 shows the OSRL nearest support site to the nearest airport to PTTEP Asset's location, estimated
mobilisation time and flight time from these airports to PTTEP Potential incident locations. Noted that
contingency time; e.g. customs clearance and immigration; are not included.

Table 4: Estimated mobilisation time for International assistance from OSRL

e OSRL Nearest Airportto | Mobilisation Flight Total time
= Nearest Site PTTEP Assets time (hrs) | time (hrs) (hrs)
. United Houari Boumediene
Algeria : - <] 9 15
Kingdom (Airport D'Alger)
Australia Singapore Darwin 5 8 13
United State Fort Lauderdale,
Canada ) o 6 7 13
of America Miami Airport
: United
Mozambique ) Maputo 5 20.5 255
Kingdom
Myanmar Singapore Yangon 5 4 8
Thailand Singapore Suvarnabhumi 5 4 9

6.3.4 Spill Training and Exercise

The Assets and support functions shall develop spill training and exercise programme with
consultation from Corporate SSHE Division based on the applicable national and local regulation as
well as the requirements stated in this plan and SSHE Training and Competency Standard (SSHE-
106-STD-340). The training and exercise programme shall include the personnel with their role and
responsibility to manage and respond to the spill incident.
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Determining the frequency and number of personnel to be trained in each role and involved in
exercises should consider factors such as staff turnover rate, staff rotation to prepare for a prolonged
response, and standby requirements for on-duty responders as well as backup staff to support an
ongoing response.

In addition to the applicable National and local regulation, Each Asset and support functions shall
organise the spill exercise to cover the scenario either for tabletop exercise or equipment deployment
as shown in Table 5.

These exercises may be conducted separately or in conjunction with other emergency or crisis
exercises as long as it is included the below requirements. The training and exercise programmes
and records shall be documented for further tracking and reference. Opportunities for improvement
and actions arise from these activities shall be documented and recorded in close-out exercise or
audit report to ensure that the actions are being implemented in a timely manner.

Assets and support functions shall also ensure the periodic monitoring of training with expiration date
and require refresher is being done and documented properly to ensure the sustainability of
personnel’s knowledge and competence.

6.3.5 Spill Capability Assessment

Assets and support functions shall plan to conduct the capability assessment, with the consultation
of Corporate SSHE Division, on a regular basis in order to assess and ensure that the Asset spill
response meets the needs of the operation’s risk level. The frequency of the capability assessment
depends on the results of risk assessment. The higher risk results are identified, the more frequency
of capability assessment shall be. The capability review process is undertaken in line with the IPIECA
and IOGP industry good practice Guidelines for a tiered response, and includes the following
assessments:

. Review of Oil Spill Response Plans and relevant tactical plans.

. Availability and suitability of oil spill response Tier 1 (onsite) equipment.
. Availability of Tier 2 and Tier 3 equipment.

. Review of logistical arrangements.

. Review of your training and exercise programme.

For an effective Tier 2 and Tier 3 Capability assessment, PTTEP shall utilize the third party to conduct
the activities. The assessment results shall identify the gaps and recommendations for improvement
of the Asset and Company spill response capability.

The spill capability assessment checklist is provided in Appendix N.

6.3.6  Spill Response and Management Plan Review and Update

Where the National or local regulation dictates a system of review and evaluation for approved plans,
it shall take precedence. In the absence of regulatory guidance, the Assets and support functions
shall develop and implement a programme for review and ensure the sustained readiness and
competency to align at least with document review period or significant deviation.
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Table 5: Minimum Requirements for Spill Exercise

Type

Objective

Frequency

Response Team

Notification

Test communication; contact details
and notification Procedures as per the
Asset Spill Response Plan and this
plan.

At least once
internal and once
with external
involvement, per
year

ERT, EMT, and/or
CMT as necessary

Tabletop
Exercises

(Duration:

210 8 hrs)

Build competency and confidence in the
implementation of the spill response
and management plan, test the
functionality of the plan and emergency
response using potential spill scenario.

The predetermined set of specific
objectives.

Involve external agencies including Tier
2 and Tier 3 support, as necessary.

No equipment mobilisation required.

At least once
internal or once
with external
involvement, per
year

ERT, EMT, and/or
CMT as necessary

Equipment
Deployment

Deploy Tier 1 equipment to confirm
operability as well as the competence of
response teams.

At least once per
year

ERT (and Contractor
— if applicable), with
EMT involvement as

necessary

Full-scale
exercise

(Duration:
10 to 14 hrs)

May involve multiple authorities,
relevant organisations and jurisdictions,
and can validate many elements of
preparedness.

Test plans and Procedures across the
span of Asset’s crisis management and
emergency response arrangements.

Can involve national capability (Tier 2)
and regional or International support
(Tier 3), i.e. trans-boundary response
issues.

Includes personnel and resources
mobilisation and deployment.

The new Merger & Acquisition (M&A)
project is included after M&A process is
completed.

At least one or
two Assets every
three years

ERT (and Contractor

— if applicable),
EMT, or CMT,
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The review and update to the Spill Response and Management Plan shall be undertaken when there

are any updates from:

. Oil spill risk profile, e.g. new Assets are introduced or additional oil types are identified;
. Oil handling operations/significant changes in the hydrocarbon inventory;
. Response arrangements, including any changes to response contractors;
. Oil spill incident reporting and notification Procedure;

. Sensitive resources;

. Location of operation (e.g. drilling campaigns);

. Lessons learned or feedback from spill response exercises;

. Lessons learned or feedback from actual spill response activities;

. Legislation or regulations in the country of operation;

. International Standards and industry good practices; or

. Relevant PTTEP Corporate Standards and Procedures.

Regardless whether the Spill Response and Management Plan are updated or not for the reasons
listed above, this plan shall also be reviewed in its entirety at least every five years to ensure its
validity and directions are in alignment with recent good practice, advancements and improvements
in equipment and techniques in the industry. Also, to reflect any improved knowledge of the potential
response area and sensitivities. Whilst external notification channel and contact details shall be

checked at a minimum every year.

Where applicable, if major changes occur that could potentially affect the validity or effectiveness of

the Plan, re-submission to the approving authority in the country of operations shall be undertaken
as required per local regulations and PTTEP Corporate requirements.

Hard copies of the Asset Spill Response Plan and other relevant documents shall be available at
Asset’'s Emergency Command Centre and PTTEP Headquarters Emergency Management Room.

Page 19 of 53

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 20 of 53

1 13/30



12146-PDR-SSHE-501/03-R02

PTTEP Spill Management Plan

March 2018

APPENDIX A: NATIONAL AND INTERNATIONAL AUTHORITIES AND

ORGANISATION CONTACT LIST

Organisation Telephone

Fax

Department of Mineral Fuels | +66(0)2794 3472
+66(0)2794 3474

+66(0) 2794 3362

Department of Disaster Hotline 1784

Prevention and Mitigation

+66(0) 2241 7466
+66(0) 2241 7499

Marine Department 1194 (24 hrs)
+66(0)2234 8342

+66(0)2233 1311-8 ext. 330 and 331

+66(0) 2234 3832
+66(0) 2236 1802
+66(0) 2238 3017

Oil Industry Environmental +66(0)2239 7955 - 56
Safety Group Association

+66(0)2239 7917

PTT Command Centre +66(0)2537-3111/3222/3333

+66(0)2537 3498

OSRL Singapore base +65 6266 1566

+65 6266 2312

Remark: Updated information will be available in the SSHE intranet.
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APPENDIX B: REQUIRED STRUCTURE OF ASSET SPILL RESPONSE PLAN

Notes:

v = Required

+ = Recommended (may depend on the planning scenario)

% = Not required
el e
o | o

Section Description % || &
£ c
o | O

1.1 Objective

Describe the overall purpose of the Spill Response Plan. Include the
statement of PTTEP’s guiding principles of protecting people,
Environment, asset and reputation.

1. Introduction

4

4

1.2 Scope

A summary description of operations and facilities covered by the
Spill Response Plan.

1.3 Interface with
Other Plan

Identifies other plans which the Spill Response Plan interfaces with
and demonstrate how it integrates with other plans. These plans
include, but not limited to:

¢ Crisis management plan.

* Emergency management plan.

¢ Net Environmental Benefit Analysis Guideline.
* Environmental Impact Assessment Report.

¢ Bridging documents/Well control plans.

1.4 Document
Control

2.1 Internal
Notification

Specifies approval dates and sign-offs by internal management, plan
custodian, distribution list, review and update records.

Include approvals obtained from authority, if applicable.

A clear written Procedure to immediately notify and report to internal
stakeholder and initiate a response showing appropriate response
levels, as well as response escalation Procedure.

Refer to Spill Management Plan for an example of internal notification
Procedure.

2. Notifications And Reporting

4

v
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o | o o | o
Section Description = | & Section Description = | &
£ = £ c
O | O O | O
Includes contact details, notification method (e.g. phone, fax, email, 4.2 Roles and Main role and responsibility of the key personnel in the response | ¥ | Y
etc.) and team/person responsible for performing the notification. Responsibilities team, including action checklist described for each stage of response.
This may be reflected in the form of a flowchart. Refer to Emergency Management Plan (SSHE-106-PDR-502) and
Refer to Emergency and Crisis Management Standard (SSHE-106- Incident Management Standard (11038-STD-SSHE-600-011).
STD-500) for emergency notification Standard.
5. Action Checklist
2.2 External A clear written Procedure to notify and report to external stakeholder | v | v
Notification which needs to be done at the early stage of the incident, i.e. Initial action checklists for key personnel in the EMT to establish: v

authorities, shareholder, OSROs and other contractors. Includes
contact details, notification method (e.g. phone, form, fax, email, etc.)
and team/person responsible for performing the notification.

3. Assessments

* Initial response priorities and objectives.
 Initial actions and strategy decision guide.
¢ Activation of response management team.

¢ Activation and deployment of resources.

3.1 Site Assessment | Provide a checklist/Guideline to conduct initial site safety and spill | v | v/
assessment. 6. Response Strategy
Key facility information. 6.1 Response Strategy decision procedure (flow charts, scenario matrix, and NEBA | V' | Y
- - - - — Strategies decision consideration), include scenario-specific response strategy
Identification of environmental and socio-economic sensitivities. . o
summaries and regulatory pre-approvals and/or approval application
Determining current and forecasted meteorological and | v | x Procedures, if any.
hydrodynamic conditions.
Refer to Section 6.2 Spill Notification Process.
3.2 Volume and A summary or checklist of: o+
. 6.2 On Water Offshore and near-shore response capabilities and general tactical | v | %
Trajectory e Spill surveillance methods (aerial surveillance, tracking
Response plans.
Assessment buoys, etc.).
« Spill observation and assessment guidance. Refer to Appendix C: A List of Response Techniques.
« Spill trajectory and modeliing. 6.3 Shoreline Shoreline response capabilities and general tactical plans. + |+
Response A . ;
3.3 Tier Assessment | Evaluate the scale, Tier level, and impact of the incident (following | v | ¥ Refer to Appendix C: A List of Response Techniques.
the National Oil Spill Contingency Plan, if any or as described in this 6.4 Inland Response | Inland waterway and onshore response capabilities and general | * | v/
Guideline) as well as the escalation potential. tactical plans.
4. Response Management Refer to Appendix C: A List of Response Techniques.
4.1 Response The organisation of the response teams (ERT, EMT, CMT) and its | ¥ | ¥ 7. Sensitive Areas
Organisation relationship with each other. Includes overall responsibility of the o o . . .
. Summary of sensitivities identified in the area as well as the protection priorities. May include | ¥ | ¥
team and management of processes and Procedures within each o ) ) )
- . maps for ease of reference. This information should be supported by with the Baseline
team. Include the response management facility location and ] . . L .
- Environmental Settings information in the Reference Material.
activation Procedure.
Refer to Emergency Management Plan (SSHE-106-PDR-502) and
Incident Management Standard (11038-STD-SSHE-600-011).
Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 23 of 53 Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 24 of 53

91 15/30



12146-PDR-SSHE-501/03-R02 12146-PDR-SSHE-501/03-R02

PT:i:EP Spill Management Plan March 2018 PT:i:EP Spill Management Plan March 2018
el e el e
o | o o | o
Section Description = | & Section Description = | &
£ = £ c
o | O o | O
8. Response Resources 9.3 Stakeholder Provide guidance for engaging and communicating with | + +
En ment An keh rs.
8.1 Tier 1 Capability | A summary and reference to Tier 1 resources inventories including | ¥ | ¥ c 9age ‘e : d Stakeholders
required logistics support, internal contact information (can be ommunications Refer to Crisis Communications Guideline (12145-GDL-004-R02)
referred to Supporting Documentation — Directories), and and Appendix C: A List of Response Techniques.
mobilisation timescale. 9.4 Economic Provide guidance for conducting economic assessment and | + |+
8.2 Tier 2 A summary and reference to Tier 2 Arrangement including: v |V Assessment and compensation.
Compensation A :
Arrangement + Contracted resources inventories and services list. Refer to Appendix C: A List of Response Techniques.
* Mobilisation Procedure and timeframes. 9.5 Environmental Provide the procedure for conducting an environmental impact | + | +
« Contact information (can be referred to Supporting Documentation Impact A nent nent.
— Directories). (Including Sampling) Refer to Environmental Impact Assessment for Exploration and
« Required logistics support. Production Procedure (SSHE106-PDR-401).
¢ Additional non-contracted resources and services list including 10. Decontamination
government resources, vessels of opportunity, local labour . . . .
. s 10.1 Requirement Summarises Health, Safety, and Environmental requirement for | v | v
sources and volunteers, and subject matter experts or speciality o
. decontamination.
expertise.
, , 10.2 Procedure for developing a spill-specific decontamination plan | v |V
* Resourcing Procedures for non-contracted services. — . . ) -
Decontamination including Standard Procedures for setting up decontamination area,
8.3 Tier 3 A summary and reference to Tier 3 arrangements, including |V | ¥ Procedure zoning, etc. and list of approved cleaning agents. Provide information
Arrangement accessing International mutual aid, contact information (can be on pre-designated decontamination sites, if any.

referred to Supporting Documentation — Directories), contracted
OSRO mobilisation Procedures, response
timeframes. Procedures for immigration and customs, and any
emergency dispensation information for cross-border movement of

resources and

personnel, equipment and material.

9. Supporting Response Element

9.1 Waste Provide the procedure for handling oily waste. Vol
Management Refer to Waste Management Procedure (SSHE-106-PDR-521).
Procedure
9.2 Oiled Wildlife Provide guidance for handling wildlife impacted by oil spill, if any. + +
Response Refer to Net Environmental Benefit Analysis Guideline (SSHE-106-
GDL-526).
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11. Termination of R

esponse
11.1 Demobilisation | Provide the procedure for developing a spill-specific demobilisation | v | v
Procedure plan. Also provide Standard Procedures for demobilising resources,
i.e. final equipment and vessel inspections, personnel checkout,
resupply of consumables, claims for repairs, a return of hired gear,
etc.
11.2 Response Provide the procedure for establishing treatment endpoints and | v | v
Termination response termination criteria. Include information regarding the roles
with authority to sign off on completed areas and approve termination
of the response.
12.3 Response Responsibilities and procedures for conducting post-response | v | v
Debrief debrief, conducting post-spill analysis and develop report, etc.
Include documentation requirements.
Refer to Incident Management Standard (11038-STD-SSHE-600-
011)
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o | O

Site- Specific
Tactical Response
Plan

Supporting Documentation or Appendices

Provide operational maps identifying the sensitivity the site-specific | + +
tactical plans that cover the area to be protected, worksite
configuration, and other considerations and useful information
necessary to facilitate rapid and effective response.

Refer to Section 6.3 Spill Response Resources.

Reference Material

Consist of the justification and other preparedness material | V' | Y
including:

Oil spill risk assessment result and scenario planning,

The applicable requirement from international convention,
national and local regulations on oil spill response,

The operational overview which describes the facility and/or
operations (including facility information, oil types and
volumes handled, oil properties and weathering data, etc.),
Oil spill modelling result,

Baseline environmental settings (including meteorological and
hydrodynamic information) and socio-economic information,
Training and exercise programme, and

Plan and equipment review and audit schedule.

PTTEP Spill Management Plan
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APPENDIX C: A LIST OF RESPONSE TECHNIQUES

Response Technique
Options

Requirements

Directories

Provide directories of resources and contact that are potentially | v | ¥
needed during response including, external contractors, response
organisation, a vessel of opportunity, logistics contractors, etc. This
may be updated frequently.
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Source Control

Source control techniques are usually linked to other Asset emergency
response plans/documents which provide specific actions to stop or
minimise the release of oil from the source. Details in the Asset Spill
Response Plan or supporting document shall include a description of
the interface between the Asset Spill Response Plan and other specific
internal/external emergency response documents. For the incident
management, the Asset Spill Response Plan should describe how the
source control team interface with the spill response team. Where
specialised resources are required, the Spill Response Team shall
inform EMT/CMT in advance for the availability of these resources.

Source control technique shall be considered for the following
scenarios:

For spills originating from the well, source control techniques are linked
to Well Blowout/Source Control Contingency Plan which should already
detailed the emergency response procedures in the event of an incident
involving the well. Specialised resources include vessels and technical
specialists who are trained in conducting well control management are
often required for such spills. Confirm availability or provide contact of
the specialised resources e.g. support vessels equipped with dynamic
positioning and cranes with appropriate lifting capacity.

For spills originating from vessels (e.g. oil tankers, FPSOs, etc.), source
control techniques on board are linked with SOPEP which shall be

executed by the vessel captain and vessel emergency response team,
while on-water spills shall include containment by booming around the
source and on-water recovery. Deployment techniques will be the same
as At Sea Containment and Recovery. Communication linkage and
mobilisation period between spill site and support site are
recommended to exercise to ensure the readiness and effectiveness.

For spills from stationary offshore storage tanks or pipelines, the source
control measures shall consider the loss of primary containment. The

response techniques are linked to the Asset Emergency Response
Procedures to shutdown, contain and recover the spill. Migration of oil
from the source is managed with the same techniques as At Sea
Containment and Recovery. Communication linkage and mobilisation
period between spill site and support site is recommended to exercise
to ensure the readiness and effectiveness.
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Response Technique
Options

Requirements

Response Technique
Options

Requirements

Source Control
(continued)

For spills from onshore storage tanks, pipelines or land transports, the
source control measures shall consider the loss of primary containment.
The response techniques are linked to the Asset Emergency Response
Procedures to shut down, contain and recover the spill. Migration of oil
from the source is managed with the same techniques as Inland
Response.

Surveillance, Modelling
and Visualisation

Description of the surveillance platform (e.g. aircraft, vessels,
installations, on-foot, vehicles, subsea) and trained observers to support
the implementation of the response technique. If specialist monitoring
and/or remote sensing techniques (e.g., satellite imagery, oil detecting
radar) are available to supplement surveillance methods, these shall be
described in the Asset Spill Response Plan or supporting
documentation. However, Safety shall be considered as the first priority
when monitoring at the spill site. Remote sensing observation is
recommended for Safety issue found while entering the spill area.

When spill modelling is intended to be used together with the
surveillance capability, the model shall be capable of being recalibrated
regularly as new field data is generated. Communication methods to
relay information between response teams (strategic (EMT) and
tactical/field (ERT) shall be described in a Plan or supporting
documentation.

Offshore Dispersant
Application Surface and
Subsea (continued)

Confirm local availability of on-site stocks of dispersant to support an
initial response to the selected spill planning scenarios and identify
supplementary dispersant stocks and supply chains needed to maintain
on-going dispersant operations. Exercise the mobilisation period for
additional dispersant from support site to spill area. Confirm the means
to monitor the effectiveness of the oil-dispersant mix.

Caonfirm the availability of suitable subsea dispersant injection devices
and related ancillaries, and the platforms for transport and deployment.
The subsea dispersant application technics and details can be found at
hitp:/hwww.logp.org/bookstore/product/dispersants-subsea-

application/.

Offshore Dispersant
Application Surface and
Subsea

Pre-approval from applicable regulators/authorities for the use of
surface and/or subsea-applied dispersant, or where no formal pre-
approval mechanism exists, seek approval on the basis that such
approval may be granted by or at the time of a spill incident response.
The authorised person who asks for approval will be indicated in the
Asset Spill Response Plan and this plan.

Confirm that the capability includes dispersant(s) for surface and/or
subsea application that are effective for the oil type(s) included in the
selected spill planning scenarios and are identified in the applicable
country-approved list of dispersants (if available). Confirm that any
applicable country-specific legal and regulatory restrictions on applying
dispersant (e.g., water depth, distance from shore) are known, are
described in the Asset Spill Response Plan, and that the intended
dispersant use complies with those restrictions.

In Situ Burning

Pre-approval from applicable regulators/authorities for the use of in-situ
burning, or where no formal pre-approval mechanism exists, seek
approval on the basis that such approval may be granted by or at the
time of a spill incident response.

Consider the weather condition and limitation before burning.

Confirm the availability of resources such as vessels and boom
designed for burning operations, ignition sources and related ancillaries.

Confirm the means to monitor the effectiveness of the buring
operations and atmospheric dispersion.

At Sea (Offshore and
Nearshore)
Containment and
Recovery

Describe in the Asset Spill Response Plan or supporting documentation,
the availability of specialist and non-specialist resources, including:

a) Vessels, booms and skimmers suitable for the prevailing operating
conditions and oil characteristics.

b) Offshore temporary storage available for recovered oil and water.
c) Methods to transfer recovered oil and water and pre-separation.

d) Onshore reception and temporary storage facilities for recovered oil
and water.

e) Surveillance aircraft to locate oil, direct the vessels and monitor
effectiveness.
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Protection of Sensitive
Resources (Offshore,
Shoreline and Inland)

Identify environmental and socio-economic sensitivities and agree on
priorities for protection with applicable stakeholders and in accordance
with regulatory requirements. Information regarding environmental and
socioeconomic sensitivity can be found in the environmental impact
assessment report. A summary of this and initial response actions shall
be presented in the Asset Spill Response Plan or supporting
documentation as site-specific tactical response plans.

Response Technique
Options

Requirements

Shoreline and Inland
Assessment

If planning scenarios show there is potential for shoreline oiling,
describe in the Asset Spill Response Plan or supporting documentation,
the capability for carrying out a Shoreline Clean-up Assessment
Technique (SCAT).

Shoreline Clean-up

If planning scenarios show there is potential for shoreline oiling,
describe in the Asset Spill Response Plan or supporting documentation
the roles and responsibilities for shoreline clean-up operations with
national and provincial agencies/authorities. Clean-up resources shall
be identified, including potential contractors and sources of plant/labour,
etc.

Reception and temporary storage facilities for recovered oil and
materials shall be described in the Asset Spill Response Plan or
supporting documentation. Describe the processes to locate oil, direct
the clean-up operations and monitor effectiveness.

Inland Response
(continued)

Describe the processes to locate oil, direct the clean-up operations and
monitor effectiveness. Specialist and non-specialist equipment to
monitor on/below ground and groundwater contamination as
determined by the selected spill planning scenarios shall be described,
along with the means to measure the quantities of recovered oil and
other materials.

For spill scenarios on mobile carriers on land (e.q. road/rail tankers) :
Map out the available resources and critical sensitive area/receptor

within the known transportation route. Provide estimated response
times of nearest specialist and non-specialist resources, including
vehicles, heavy machinery, equipment and tools to respond to different
types of Environment, terrain, and hydrological and geological
conditions. The processes to locate oil, direct clean-up operations and
conduct monitoring programme shall be similar to the processes
described for fixed structures.

Inland Response

If planning scenarios show there is potential for an inland response,
whether it is on land or on inland waterway, describe in the Asset Spill
Response Plan or supporting documentation, the range of logistical
issues that could influence the response implementation (e.g. access,
remoteness of operations, special precautions for designated, private
and/or sensitive areas) and the availability of resources for the
response. The communication system shall be available 24/7 and
exercise as scheduled, especially mobile carriers.

For spill scenarios at a fixed location (e.qg. drilling well pad, storage tank
product pipeline, pump house or other fixed structures) : Confirm the
availability of specialist and non-specialist resources, including,
vehicles, heavy machinery, equipment and tools for the Environment,
terrain, and hydrological and geological conditions, above and below
ground. Reception and temporary storage facilities for recovered oil and

materials shall be described in the Asset Spill Response Plan or
supporting documentation.

Oiled Wildlife Response

If planning scenarios identify the potential for oiled wildlife or the
presence of endangered or legally-protected species, then identify the
available oiled wildlife specialists (whether locally available or
internationally available) to respond to the incident. This may be
sourced from the relevant government authorities, response
organisations or non-governmental organisations. Critical information to
be included in the Asset Spill Response Plan or supporting oiled wildlife
response plan is the notification Procedures to engage these
specialists, arrangements for wildlife protection and the response
methodology for oiled wildlife.

Waste Management

Identify any country-specific or local legal and regulatory requirements
pertaining to hazardous and non-hazardous waste management
(including notification requirements, and how to set up temporary
storage areas). Local availability of sufficient waste storage equipment
and approved waste contractors for transportation of hazardous wastes
shall be identified with contractual agreements for these services in
place. Further, the final waste disposal location for each type of waste
stream shall be identified with verification that the facility has the
capability to accept the estimated volume of waste as identified in the
planning scenario.

Refer to the PTTEP’s Waste Management Procedure for further
guidance in waste management Procedure (SSHE—106—-PDR-521).
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Waste Management
(continued)

A summary of this information shall be presented in the Spill Response
Plan or supporting documentation as the site-specific tactical response
plans.

Stakeholder
Engagement and
Communications

Identify stakeholders who share the risk and maintain a database of
these stakeholders and their contact information. A programme shall be
drawn to conduct regular communication with the stakeholders based
on country-specific or local legal requirements and the duration of the
operation. The frequency and need of stakeholders’ engagement
should be specified in the Asset Spill Response Plan or supporting
documents for engagement during the planning process or in a
response stage.

Economic Assessment
and Compensation

Identify environmental and socio-economic sensitivities that may be
potentially impacted by a spill from the operations. The Asset Spill
Response Plan or supporting documents should include a process for
mobilising resources to assess the impacts, to evaluate and to process
claims and compensation to impacted communities. This shall include
documentation preservation processes and any associated legal
requirements of records and data. The general information of socio-
economic can be found in environmental impact assessment report
related-organisation in operating country.

Environmental
Sampling, Monitoring
and Assessment

A monitoring programme shall be implemented before, in between and
after an accident to aid in decision making, to monitor technique
effectiveness or to determine the extent of spill impact to the
Environment.

Confirm the capability of subject matter experts, qualified sampling
organisations and laboratories, and the equipment and logistics
required to execute the monitoring programme. This shall include the
local compliance requirements for environmental monitoring.

The sampling and monitoring Procedures and the resources to support
this assessment shall be included in the Asset Spill Response Plan or
supporting documents.
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APPENDIX D: EXAMPLE OF REQUEST FORM FOR APPROVAL OF

DISPERSANT APPLICATION IN THAILAND
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Remark: Updated information will be available in the SSHE intranet.
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APPENDIX E: LIST OF APPROVED DISPERSANTS FOR THAILAND ASSETS

NO.

Product Name

Approved

Expiry Date

Revised Date

Agency

use’ p\sermi‘t2
1 b B Juby 2011
2 SBRS 20 June 2021
3 .

PETROBIODISPERS)

5 0sD B RS 20 December 2018 MMO
CHEMAX 307 oil spi o = < TISI
it
i COREXIT® ECI5004 5 12 Decembear 2018 13 April 1954/ MMO
1B December 1995 US. EPA
8 COREXIT = 13 July 2020 1 August 2013
2 COREXIT ECO527TA - 10 March 19787 U5, EPA
{Formerly Coresxit 9527) 18 D ser 1995
10 DASIC SLICKGOMNE NS/ SBRS 20 February 2019 ber 2012 AMSA
MMO
1 W B RS 25 April 2018 4 April 2013 AMEA S
MMO
12 TSW* X 1 January 2012 ANEA

13 De Solv It 1000 5BRs MMO
4 Disperep 12 5 MMO
15 DISPERSIT SPC 1000TM 2 22 April 1999 U5 EPA
16 Eflochern CSD SBRS 7 MM
17 FFT-Soluicn® - 1 Movermnber 2011 U.S. EPA,
18 Finasol O5R 51 SBRS 12 November 2014 AMSA
19 Finasol OSR 52 5BRS 18 March 2020 30 January 2003 MMO
LS. EPA

AMSA
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NO.

Product Name

Approved

Expiry Date

Revised Date

Agency

use’ perr'ni't?
20 = 20 September 2000 S EPA
21 s 6 August 2001 U5 ERA
22 MARE CLEAN 200 . 23 February 1988/ LS EPA
26 January 1996
23 MARINE D-BLUE - 23 Apnl 2012 LS. EPA
cLEAN™
20 Micro-Fiton SBRS & August 2019 MWD
25 NEDS AB3000 " 22 Aprl 1985/ U5, ERPA.
26 January 1996
26 NOKOMIS 3-04 " 31 July U.5. EPA
27 MNOKOMIS 3-F4 L 4 March 2002 LS. ERA
28 0D 40 SRBRS 18 March 2020 MO
29 il Spill Il 5B RS 23 January 2020 MMO
30 OSD/LT Oil Spill S5 BRS 20 June 2016 MMO
Dispersant
31 SBRS MM
32 5 19 February 2020 MM
33 = 3 January 2005 LS. EPA
SF-GOLD DISPERSANT
24 SEA BRAT #4 = 26 Mavemnber 2 LS ERA
35 SEACARE ECOSPERS SBRS 25 April 2018 MMO
(see FINASOL OSR 52) 30 January 2003 U.S.EPA
36 Seacare Ecosperse = B RS 28 October 2018 {1 (]
T23
37 SEACARE EPA 2 22 April 1999 U5, ERA.
(see Dispersit SPC
1000™)
38 SBRS MMO
39 SBRS MIO
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NO. Product Mame Approved Expiry Date Revised Date Agency APPENDIX F: SPILL RESPONSE EQUIPMENT REQUEST PROCESS AND
use' 1;;Err'n|'t2 EXAMPLE FORM
a0 SF-GOLD DISPERSANT . 3 January 2005 U.SEPA

(see SAF-RON GOLD) g T = LA & o
n"l‘njg'u51“ﬂ'\'ﬁ'%’]ﬂ‘ﬂﬂ'i'dﬁqgﬂ'i'\uuqﬂﬂ‘ﬂﬂﬂﬁﬂr]ﬁ&lq w“‘ﬂﬂ"lﬁ‘lmlﬂﬁﬂ’]u

a1 Super-dispersant 25 SBRs 17 March 2020 MMO
| zam . 15 June 2005 USEPA (g lsmsihadnsaililiow uacdilszanunwan sudazueny)
STSC CHAIRMAN
43 Z1 =400 0L 5PILL = 16 June 2005 U.5.EFA kel m:mmrlnniESG
i amafrian Sudgia lmey — anuErdnR Tatued
DISPERSANT 08-1813-2460 08-1754-0210
(see 21-400) IESG STOCK PILE CODRDINATOR
. A Fawilhnz (Uev.aryeT)
T.OT4-331-011
Remark F.074-331-019
: S
5 > Sea
B -' Beach 1.Ama1A $An {08-9944-2586)
RS = Rocky shore Znamigind ulusaf (08-9570.4578)
- .
. = Unidentified 3AnIRT Fiigad (08-9670-0065)
" Reference Agencies

L Spiler Fax LinETEaluslnsouSeRTURYEs STSC |

m':ﬁ'rfﬁnmﬁniw:i

PIT Ussmmaadudnlifaunadnrsfa seaingy Tunts ey e s

- Austratian Maritime Safety Authority - AMSA .-%Jun-JnnI-nav‘ﬁn:mn.ssnuzrv’m% PIT - R'gmifiq R P
iy : 2. moadenE quee (06-9284-5381

-

- U5, Environmental Protect

ent Creanisation : MMO
oS EPA

rine Managem

on Agenc

- Thai Industrial Standards Institute : TI5I

™ g o s e A o o E s
[F‘IT!J::ﬁu H idrga H FarTzugnTsimuhTee H wudegurraliiusaniui |

Reference: Pollution Control Department

JV-CVX-Shell #ozan l All expense charge to spiller |
1 Amaus wiv (03-4700-6885) CVX
Remark: Updated information will be available in the SSHE intranet. zwg‘*wﬂm{w

CTEF sianon (074-303-304)

1. grsizyl Sunesst (0814120824 IN-ECP-GVX grmep i
7 eI Ymmey (04-1930-7248) 1. feaeerTs thpmfadaTT (08781 7-0220

- — - - IRPC %3NT

ComelalEnargy Wita1 - 1. spaErinR Bwdgint (03-1813-2460) ‘I
1. fag it wnen Ty (06-1341-7478) PTT @ o

2 pudsy Gusienn (004084.0340) | | 1. qwny (Fabudt (02080s-004)

- Zomm s YT 08-TET-1211)

FIT dota1

1. Amged Bine 08-0044.2585) JV-ESS0-Shell griuafmi

3 1 nugviwad 255 08-1175-0135)

FTTEP @inal |E?Ml
sl mmain (08 soeataT

: aﬁmﬁm {i8-753.9574) et

Remark: Updated information will be available in the SSHE intranet and www.iesg.or.th.
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IESG

it} O dszema sT5C Tesdvn 08-1813-2460

O ez Tusdfien 08-1761-8218

R SLAIEAT

O pne-cvoe-snell Sosdin 074-331-778
Ocrer T 074-303-300
Ocec Tosdin 074-331-027-31
Oerr i 074-331-778
O errer Tsdfn 074-336-645

2 AT
O JV-CwX-Bangchak ‘Eﬂ?ﬁ’wv; 0-7728-3045
O n-Es50-5hel Tsdwn 0-7722-4121

Tsdwm 0-7728-3078

Tsdn 077521074

Toedfwm 0-7728-3078

sramsgUnsamdRAsILTNTuTe. STSC feaa

19ARE
-
O sgiller m%’u‘a_dﬂmm
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RITEYEEIR

w o o
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neens -2238-7817

meens 074-331-280

maens 074-321-192
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maens 077-

maens 0-7728-1081

maens 0-7752-1355

maens 077281081

sensBermaaiumuatinga
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SFUM oo ceeimamimis s mememy B AT siemamimimsmins smsmen
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APPENDIX G: LIST OF IESG RESOURCES AT SONGKHLA

1 Flope Mop Skimmer {OSR-IESG-5TSC-001) Ro-Claan OM 260 DP 18t
- Length of 3 matrez-150 mm. Diamstar Qlaophilic Skimmar
- Floating rope mop pully (1)
- Kit,2 year oparation apares kit (1)
2 Wair Skimmer {0ER-IESG-STSC-002) Dsami
- Spate induced sslf — priming flow pump (1) Ro-Claan mini-max 1 a8t Skimmar
- House sst (1)
3 Disc Skimmesr (OSR-IEEG-STEC-003)
- Powsr Pack 1 méﬂ\l} Vikoma T12 1 sat Skimmar
- Hydraulic hose (2 18W4)
- Diachargs! suction hose (2 I.a"u}
- Manual {1 I.ﬁ‘l.l!
4 Floating Suction Head {OSR-IESG-5TSC-004) Vikoma Dalta Head 1ast Skimmer
5 Vacuum Unit (OSR-IESG-STSC-005-U1&U2) Vikoma Powsrvac 2 asts Skimmar
- Hoppsr (Manual 2 Lﬁ‘u;
8 | WB 20 X water pump {OSR-IESG-STSC-010) Honda Wp 20X 11a%00
- @18 Dischargs / Suction 21dn Fump
- Manual {1 lﬁ':d}
T Air Compressor { Elsctric | PUMA XM-2525 1 lﬁ?nﬂ A
Comprasaor
3 Air Boom [Hydraulic) (08R-IESG-8TSC-007-U18&U2)
- Type 100 hydraulic real 258
- Heavy duty PVC real cover 2Hu Boom
- Tow bridis sst 48
- Type “H” Power pack. Vikoma Sea Sentinel 1 méﬂﬂ
- PB 4800 Air inflator (Manual § @ )
- Air Tubs intsrconnection 400 m s s 1du
- Boom repair kit for ssa sentinel boom {2 na'ﬂu}
9 | Air Boom (Manual) (O8R-IESG-STSC-000)
- Reinforead PVC baom bags (8 02) Vikoma Saa Santinal 200 m Boom
- Tow bridia sat {4 8)
10 Beach Boom (OSR-IESG-8TSC-010) Vikoma Shore 100 m
guardian Boom
- Rsinforced PVC boom bags
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11 Flexi Boom (OSR-IESG-8TSC-011) Vikoma Flexi Boom 405 m Boom
000
2 Oil Containment Beom [OSR-IESG-STSC-012) 5K Boom SK G1osU 00 m Boom
AutoBoom Hydraulic OSR-IESG-5TSC-008 200 m Boom
- Power Pack 1 set Lamaor LPP THA B3
i - Roller 1 sat
- Air inflator 1 =at Lamor
14 Anchor System |(0OSR-IESG-STSC-01T) Abasco ASB-25 14 Each Boom
Accessories
15 Tow Bridls (0SR-IEEG-STSC-016) Abasco TB 25 B Each Boom
Accesaories
16 | Sorbent Boom (OSR-IESG-STSC-013) Abasco A-8-10 50 Bundles Absorbent
17 Sorhent Sheet (OSR-IESG-STSC-014) Abasco A-150 20 Rolls Ab=sorbant
18 | Tempory Storags (Fast Tank 2000) (OSR-IESG-STSC- Fast Fast Tank 2 Gata
018-U1&U2) Enginsering 2000 Tank
- Pipe saddle for mumping over tank wall
- Ground mat for under tank on rough tarrain
19 0il Dizparsant OSR-IESG-8TSC-015 Disparsant
- AGMA DR 379 Oil Dispersant AGMA DR 370 7 @
- Slickgons NS Typs 2/3 (200 Liters/ Drum) y 2011 Slickgone NS Type 213 a5
Dizpsraant Spray Set Boat Spray 100 Dual Lamaor BS100DFW- 1 Gat Dizparsant
OSR-IESG-ETEC-008 T8 Spray
Pump Unit
20
AFEDDQ Nozzeles
nasiagiidius 1l
21 Cargo Basket OSRE-IESG-BU-001,002/2014 Saftrol Carge Baskst 2 aet Basket
22 Container 40 feet OSR-IESG-5TSC-020 Saim cargo Lp 20-005 3ast Container
container
23 GContainer 20 fest Siam cargo Storags 1 ast GContainsr
[FIMUAELAT 1 #.A 2550 30,000 UMW) Gontainar cantainar
CONTAIMER 10 feet (OSRE-IESG-001/2014) Saftrol Storage 18st Container
= containar
25 WATER PUMP #wa 05R-IESG-8TSC-021 yanma 188t pump
268 Oil apill Dispemant ;Dasic;alickgons NS Dasis Type I 32 Paila Dizparsant
-Contain 251 /Pail Internationt (oo L)
Limited

Remark: Updated information will be available in the SSHE intranet.
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APPENDIX H: 2018 PTTEP AUTHORISED PERSONNEL FOR OSRL ACTIVATION

Name

Position/Job Title

Contact No.

Email

Senior Vice President,
Safety, Security, Health &
Environment Division

Acting EVP., Production
Asset Group

EVP., Engineering and
Development Group

Senior VP, Myanmar
Asset

Vice President, Safety
Operation Department

Vice President,
Environment
Management Department

Vice President, Australia
Asset

Manager, SSHE

SSHE Manager,
Myanmar Asset

SSHE Manager, Australia
Asset

Remark: Updated information will be available in the SSHE intranet.
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APPENDIX I: PTT GROUP NOTIFICATION FORM

PTT Public Company Limited (PTT)
Communication Centre: +66(0)2537 3111/3222/3333/3444 (Tel)
+66(0)2537 3498-9 (Fax)

Oil Spill Response and East Asia Response Limited (OSRL)
Singapore Base: +65 6266 1566 (Tel) +65 6266 2312 (Fax)
Southampton Base: +44 23 8033 1551 (Tel) +44 23 8033 1972 (Fax)

Notification Form - page 1 of 2

To: PTT Communication Center Date:
. Warning! Ensure telephone contact has been established with the
cC- OSRL Duty Manager before using Email communication.
From: Position:
Company: Contact Number:
Subject: For Your Information Incident name:

OBLIGATORY INFORMATION REQUIRED — COMPLETE ALL DETAILS

Name of person in charge
Position

Company

Contact telephone number
Contact fax number

Email address
Spill Details

Location of spill

Description of slick
(size/direction appearance)

Latitude / Longitude
Situation (cross box)
Date & Time of spill
Source of spill
Quantity (if know)
Spill status (cross box)
Action taken so far
0il type & characteristics
Name

Viscosity

API/SG

Pour point

Asphaltene

Wind speed and direction
Sea state

Sea temperature

Tides

Forecast

12146-PDR-SSHE-501/03-R02

PT:fEP Spill Management Plan March 2018

PTT Public Company Limited (PTT)
Communication Centre: +66(0)2537 3111/3222/3333/3444 (Tel)
+66(0)2537 3498-9 (Fax)

0il Spill Response and East Asia Response Limited (OSRL)
Singapore Base: +65 6266 1566 (Tel) +65 6266 2312 (Fax)
Southampton Base: +44 23 8033 1551 (Tel) +44 23 8033 1972 (Fax)

Notification Form - Page 2 of 2

ADDITIONAL INFORMATION REQUIRED — COMPLETE DETAILS IF KNOW

Resources at risk

Clean up resources

On site / Ordered
Nearest airport (if know)
Runway length

Handling facilities

Customs

Handling agent

Vessel availability

Equipment deployment

Recovered oil storage

Transport

Secure storage

Port of embarkation
Location of command centre
Other designated contacts
Special requirements of
country

Security

Visa

Medical advise
Vaccinations

Others (specify)

Climate information

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 43 of 53
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APPENDIX J: PTT GROUP MOBILISATION AUTHORISATION FORM

Mobilisation Authorisation

To: PTT Communication Center Date:

Tel: +66 (0) 2537 3111/222/333/444/555 | Fax: +66 (0) 2537 3498 - 9
From: Position:

Company: Contact Number:
Subject: Mobilisation of OSRL Incident name:

I, (Name in Block Capitals)

hereby authorise to request PTT for the activation of OSRL and its resources in connection

with the oil spill incident of (Name of Ship/Oil Rig or Terminal)

as of (Time) ON (Date)

OSRL shall work under the direction of:

Name:

Position:

Company:

Signature Position.
Company name.

To: OSRL Date:

Tel: Singapore Base: +65 6266 1566 Fax: Singapore Base: +65 6266 2312
Southampton Base: +44 23 8033 1551 Southampton Base: +44 23 8033 1972

From: PTT Public Company Limited Contact Number: +66 (0) 2537 8844/55

Subject: Mobilisation of OSRL Incident name:

I, (Name in Block Capitals)

hereby authorize the activation of OSRL and its resources in connection with the oil spill

incident of. (Name of Ship/Gil Rig or Terminal)
as of (Time) ON (Date)
Signature Position.

PTT Public Company Limited

Remark: Updated information will be available in the SSHE intranet.

PT EP Spill Management Plan

12146-PDR-SSHE-501/03-R02
March 2018

APPENDIX K: OSRL NOTIFICATION AND MOBILISATION PROCEDURE

OSRL Request Step

PTTEP is a participant member with OSRL, and therefore has immediate access to Tier 3 technical
advice, resources and expertise 365 days a year on a 24 hours basis. The following steps should be

followed to request for OSRL’s support:

1. Inthe event of an incident, a call should be placed to one of the following numbers. The Duty
Manager (DM) will call Client back within 10 minutes of receiving notification of the call.

Emergency Contact (TELEPHONE)

Emergency Contact (FAX)

Singapore +65 6266 1566
Southampton +44 (0)23 8033 1551
Singapore +65 6266 2312

Southampton +44 (0)23 8033 1972

2. Complete the Notification (Appendix L) and Mobilisation Authorisation forms (Appendix M)
as necessary, which can be sent to OSRL by fax or email. Under the Participant Member
Agreement which governs the mobilisation of resources from OSRL, OSRL must receive
official notification to mobilize from one of PTTEP’s Nominated Call-out Authorities,

summarized in the table on the next page. These are individuals within PTTEP who have
been appointed to approve the expenditure of mobilizing Tier 3 equipment.

Remark: Updated information will be available in OSRL website.

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version.
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APPENDIX L: OSRL NOTIFICATION FORM

To
O5RLBase

Telephone
Emergency Fax +44 (0)23 £072 4314
Email

OSRL Notification Form

{Initizl Incident Informatian)

Warmning! Please telephone the Duty Maneger before e-mailing or faxing this form

Dty Manager

Soutt UK

Loyang,

Foit Lavderdale, USA

+44 (0)23 8033 1551

+£5 6266 1566

+1 954 983 5880

+1 554 987 3001

+65 6266 2312

Lom

Guidance: Thisinformation willbe used to gevelop and recommend the Most appropriate response sratzgy. If new
information should become available, or the situation changes, please inform the Duty Manager as soon as possible.

Section 1 —Comact Details

‘Member Company

IName o Person Notitying OSRL

JabTitle (Desi

Direct Phons Number {Lountry code

Number

Mobile Number Country code

Number

Fax Number

Email Address

{Command Centre Address

Dateand Timeof Notfication

Datz and Time |

| Time Zone

Courtry / Regisn of Spill

Latinude of splil [north/south)

Longitude of Spill (east/west)

AreaAffected

[ offshore [ subsea [ shoreline

[ Estuary

O ren [ Harbour [ talang

[ River

[ other

Water Depth (if applicable)

Details
Dateand Timeor Splill Time Zone
Source of Soill
Cause of Spill
Status of Spill [ secured | [ uncontrolied | [ unknewn
Product Name / Type S tata Ui
Spedific Grav AP
bl | Provide an
e Pour Point assay sheet if
LiCE &
available.
Br i ‘Woex Content.
A |
Sulphur Content assay‘sheet
Viscasity | ReferenceTamperaturs Lol
Instantansows Release Od | Volume
§ L of
e OR State Units
Release
Continucus Release ] | ReleaseRate |

PTTEP Spil Management Plan

12146-PDR-SSHE-501/03-R02

March 2018

Section 3 - Spill Details continued

“State Units

Estimared Quantity
Description Sise
of Observed
Spill Appearance
Direction of Travel

Section 4 - Wezther and Modelling

iFreguested

Weather forecast provided? i
2.z, Evcelord ; O ves [ Mo, OSRLtosource a weatherforecast
Sca Temperature
Sea State
- State Units
Visibility
Cloud Base
Do you reguire 0i Spill Trajectory . [ sus-surface 30 e i
h - [ surfacz 20 Aol s S et ey [ Mot at this time
Sub-surface 30 Madelling Information | o o oit Ratio sme/me Release Hole s

Section 5 - Satety and Security

Highlight amy known safety or security
Tisks

=g high favals of K5, high risk country Mot Applicable
Describe sacurity arrengsments for O
i Mot Applicable

Section 6— Resowrces at Risk [if available)

Emwironmental or socio-economic
sensitivities that maybe impactad.
Provide the relevent oil spill
contingency plan and sensitivity maps
if available.

[ contingency
planincluded
[Csensitivity
maps included

Eguipment already deployed or being
mobilised{other than OSRL resources)

Section 7 - Equipment [if available)

Section § - Furnther Information

Remark: Updated information will be available in the SSHE intranet and OSRL website.
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APPENDIX M: OSRL MOBILISATION AUTHORISATION FORM

Mobilisation Authorization Form

Pl=ase do not hesitate in contecting the duty manager at the earliest opportunity in the event of an incident
or potential incident: Please ensure you telephone the Duty Manager before e-mailing or faxing this completed form

Safety and Security
0ilSpill Response Limitad s safety policy requires us to weork closzly with the mobilising party to ensure all aspects of safety
and security are addressed for our personnel.

Duty Manager
Southempon, UK Loyang, Singapore Fore Lavderdaie, USA

+44 [0)23 BOB3 1551 +B65 6266 1566 +1954 953 SEB0
Emergency Fax +44.{0)23 5072 4314 +063 6266 2312 +1 554 987 3001
Emall dulymenagers @ollspilires ponse.com
Details of Authonsed Contact
Incigent Name

Company

Name of Person Authorsing O3RL
Fosition of izing Rep
Direct Phone Number Country Code | Numher|
Mabile Number
Fax Number
Email Address
rnice Aadress if availzhlz
Purchase Order Number
|, the above namad A iz pr ive for the Mabifising Company, approve activation of Oil Spill Response

Lirnit=d andits resources in connection withthe above incdent under the terms of the Agreementin place betweenthe
tbove stated Company ard Oil Spill Response Limited.

signeture. || Date/ Time:

If Ol Spill Respanse Limitad personnel are to work under another party’s direction please complete details below:

Diirecting Party’s Details
Company
ottt Narnie

Pasition in Incident

Dirac: Phone Number

Mobile Number
Fax Mumber

Email Addrass

Remark: Updated information will be available in the SSHE intranet and OSRL website.

12146-PDR-SSHE-501/03-R02
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APPENDIX N: SPILL CAPABILITY ASSESSMENT CHECKLIST

Process for completion

The ‘Self Check’ is divided into four sections dealing with each aspect of response preparedness:
Management Organisation & Training, Planning, Notification and Mobilization, and Response.

A number of questions are asked to gauge the levels of preparedness particularly in the context of
interface with IESG and its members. The aim is to conduct a quick and simple gap analysis of the
relationship and identify any actions that should be completed to ensure that IESG and its members
resources could be effectively integrated into the response.

Answers to the questions are recorded on a numerical matrix indicating whether the issue is
considered to be adequately addressed. Certain aspects are considered critical success factors, and
failure in these areas would be material to the ability of IESG and its members to assist the member
(spill owner), or more importantly, for the member to be able to response effectively. The answers
should be dependent upon the question context.

Answers Status

Yes/Satisfactory/this year

In need of action/Review/last year

No/Unsatisfactory/Before last year

Section 1 Management Organisation & Training

It is essential that there is a robust management structure to lead the response to any incident. The
members of the response team should be aware of their individual roles and responsibilities and
trained in oil spill response. The team should be aware of how IESG and its members interface with
their response organisation. The organisation should be regularly exercised.

Management Organisation & Training 2
Reference document - Spill Response Plan

M1 Is there a management structure for dealing with an oil spill incident?

M2 Are all members of the team aware of their individual Roles and
Responsibilities?

M3 Is there a Response management System in place?

M4 Have all of the team members been trained in oil spill response?

M5 Have members of the management team been briefed in how IESG
and its member operate and their respective responsibilities?

Mé When was the management team last exercise?

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 49 of 53
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Section 2 Planning

There should be a contingency plan in place to co-ordinate the response to an oil spill which will
bring together various elements of the response, including cleanup equipment. It should be kept up
to date and tested on a regular basis. The plan should interface with other adjacent plans. And,
should have an appropriate and relevant risk assessment and identify where resources to support
tier 1, 2 and 3 response can be accessed.

Planning 2
Reference document - Spill Response Plan

P1 Is there a contingency plan in place?

P2 When was it last review/update?

P3 When was the plan last exercise?

P4 Does the plan integrate with IESG response?

P5 Does the plan interface with national and other adjacent local plans?

P6 Does the plan risk assessment reflect the scope of the operation and
anticipate credible level of IESG and its members’ involvement?

P7 Does the credible Tier 1 spill scenario identified?

P8 Does the cleanup equipment appropriate with the Tier 1 spill scenario?

P9 Does the equipment maintenance and test program in place?

P10 Does the equipment mobilization & deployment logistics been planned
and tested?

Section 3 Notification and Mobilization

An effective response is dependent upon an effective notification and mobilization system to alert
the responders. This section deals with the alerting system, and ensures that all parties are aware
of the required information and authorities to mobilize the support response from IESG and its
members.

Notification and Mobilization 2
Reference document - Spill Response Plan

N1 Is there a procedure in place to notify IESG of an incident?

N2 When was it last review/update? (notification procedure)

N3 When was the procedure last exercise?

N4 Is there a procedure in place to mobilize IESG support in the event of
an incident?

N5 When was it last review/update? (mobilization procedure)

Né When was the system last exercise?

N7 Are you aware of the information needed by IESG & members to
mobilize a response?

N8 Are you aware of the advice and information support that can be
accessed from [ESG?

N9 Are you aware of the response time likely to be achieved in the event
of a call?

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 51 of 53
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Section 4 Response

In order for IESG and its members to be able to respond effectively with the member (spill owner)
there is a need for infrastructure items to support the response. This section deals with these
elements.

Response 2
Reference document - Spill Response Plan

R1 Is there a safety management plan in place for response operations?

R2 Have response personnel been trained in the safety aspects of oil spill
response?

R3 Is there a communications system to enable effective co-ordination of

the response?

R4 Have secure equipment stockpile areas been identified?

RS Have the logistical arrangements been identified to import and deploy
additional equipment delivered by IESG and its members?

R6 Has a waste management plan been developed for the response
operation?

R7 When was the system last exercise?

Revision No: 2 UNCONTROLLED when printed, visit PTTEP intranet for the latest version. Page 52 of 53
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Action Summary

Action to be taken Who When

Management Organisation & Training
M1
M2
M3
M4
M5
M6
Planning
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
Notification and Mobilization
N1
N2
N3
N4
N5
N6
N7
N8
N9
Response
R1
R2
R3
R4
R5
Ré6
R7

TO BE COMPLETED BY BOTH PARTIES.

Site representative...................co

Check by........ooooiiiiiii
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2023 PTTEP S1 Alcohol Testing

gUs1avunanIsasIanaangdaa i 2566
iau Wan1snasa
PTTEP Contractor U : o
Negative | Positive b\
u.A. 26 133 159 0 0 0
n.N. - . 0 - - 0
.. 2 83 85 0 0 0
(SUNR 8 133 141 0 0 0
.M. - - 0 - - 0
.81 6 159 165 0 0 0
n.a. - - 0 - - 0
q.0. - - 0 - - 0
n.el. 8 140 148 0 0 0
0.A. 3 115 118 0 0 0
NW. &l 0 98 98 0 0 0
5.0. 6 55 61 0 0 0
573 59 916 975 0 975 975

N 1/2



2023 PTTEP S1 Drug Testing

aiﬂs'mo'mwamsm'aamstawﬁm il 2566
1au Wan1snasa
PTTEP Contractor 32U - —

Negative | Positive 37U
u.@. 22 93 115 1 1 2
NN - - 0 - - 0
ii.m. 2 100 102 0 1 1
Lal.gl. 4 62 66 0 0 0
Nn.A. 6 159 165 0 0 0
1.8, 0 42 42 0 0 0
n.A. - - 118 0 0 0
d.A. - - 0 - - 0
f.el. - - 0 - - 0
6.A. 3 115 118 0 0 0
W.ElL 0 98 98 0 0 0
5.A. 4 30 34 0 0 0
DY 41 699 740 0 740 740
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ﬁ?ﬂﬂ]ﬂ!i’)ﬂﬁ1§i’)1§€g1ﬂﬂ1§ﬁ'|\‘ﬂu (Permit to Work)

| Orrrer PTTEP MAIN HOT WORK PERMIT

ntinue from
previous permit no

SECTION 1 : Work De

Site name: .81, . Area/Platform:, Vel Sile (Mainenancs Simple Job)

6537

0 Naked Flame Hot Work

| @ Non-Naked Flame Hot Work

Hazard ldentification:

CM IN LKU-L 5-1950, check and replace level float for 19-LT/ILG-5701 and function
test

Star! date: 15-0ct-2023

Contact: Thanit K.

Tel: 800-6152, 089-2636633

§ Area classification d H oh area O Unc area [ Non-Harardous area

Location; .. LKW Operation uni Hazard c

Unit no.: A ... Equipment: . 51350 < Tag no.: AFLTAGAIAN. . Process hydrocarben !f Pressure hazard Dust/Furme/Smoke O Radicgraphy
O Flammable material O warking at height Hot/Cold surface O Loud Noise

FTW is refated 1o MOC 1{ O Mercury/Toxic gas Insufficient light Ergonomic hazard O Vibration

O Yee {MOD/Dafarral/Derogation,/D d Mnpe s oo ) No it g.. tomlcal hozard Siipping/irpaing O Spil

Waork/Task Description: Equipment with moving/rotating part ¥ Finch point/sharp abject ® Ignition Sour 0 Explosive

O crane/fLifting/Rigging O Critical lift & R

Asphyxiates/Confined space/Water mist/FM200/C0; release
LJiemp) O Work on edg

Envir hazard {; L]

Other . Healsigke. .....ocoeemiinia
[ ¥ permit :

outine/Simple i1 O Electricity HY (= 1Lkv.) O LV

water O Falling, Flying objects

Material / Tool / Work mqurmeﬂs:
A Scaffolding/Ladder Hand tool
Ex. Elect./Battery/Pnaum. MHyd. Tocl

Non-Ex. Elect./Battery Too| .Camer.
O Other ...

O Mobile Engine: Gen./Comp.
O Gas/Pressurized cylinder
. O Crane/Lifting

M Procos/Mech. /inct. lsoiation | S1.CPI.2023.03314 O Self O Isolation cross raference (ICR)
0 Hv O LV Electrical isolation 2 Self
Confined space entry Other 0 nmas

Radiography

n'in;churing}be-a nchering

=]

a

O Diving 2 ROV O Man

a

QO Excavation 0 Pressure testing

g Sketeh/Drawing WSL-1-08-037 8-
15a/Procedure/Plan PMECH Fi
O Lifting Plan ...

Gther: Lightyatick: riry. check istoct..

Day 1

Position: . SE0IRL TECN0ICEN,

Day 2

signature: THani Kamkaew

Frecautionary Reguirements

Night

Night

“Euuipmenl electrically isolated, Iocl-cé.dmand rag.g;d

| Equipment isclated by valve / spade / blind, locked, tagaed

Equipment inerted [ purged/ ventilated

System inhibit / override / by
Other

Safety Requirements:

Eguipment [ Area free of flammables / combustibles
Whip check & safety pin Installed on hose connection
Equipment integrity check / emergency stap test Defore use
Available of Work Plan / Procedure { Program on site
Gloves: rubber / leather / high volt [ welding [ hyflexuuu...
Hearing protection / Safety goggles / Face shield j Cold suit

r supply / Half mask / Full face mask: Type.

Safety hamess with: double life lines/inertiz reel/fall arrester
' boat

COO0CUODED0E0&D CODGBODGE

“Span&, Siag, Dust ¢

Waming sign: [ Barriar tape )/ Seafitag dter
Protection guard / Cover / Frame / Lanyard / Finger saver

cewatchf Rescuer) Safety M
iteri ements

.C.‘l;ll'"lEﬂ ha Hltl:lllngfwurkmg stturE.fElse .Ilftirg aid/Lifting plan

Personal / Stand alone gas detector in place
[Gas check: Prior tostarting / Freguency

Inform cancerned pai £
Maintain good B

Other

Operating Authority Name: _[<r2angkrai Wongyam

safety Authord
Signature; Kreamoimal  pate [ Time: 202

*In cxse NFHW and Safery Critical Task
Area Authority Mame:

Date [ Time: .........

Parmit Validity

| oate: (po/mmyvy) 151023

Time: 07:00.00

TO

Date: (DD/MM/YY) 221023

Time: 07:00:00

Wi 1/3



PTTEP MAIN HOT WORK PERMIT

| GerTER

Permit no. -HWP-2023-153

0 Naked Flama Hot Work

[ B Mon-Naked Flame Hot Work

Hazard Identification:

assification E’Haza!dous area

O Unclassified araa / Non

FISTN P-4108 asfound DE mech seal leak.
-fangA mech seal DE fiaviinTienaaauaTndowe
-nam orfice flushing line & suction strainer for investigate

Hazard classification
O Process hydrocarbon 4 Pressure hazard O pust/Fume/Smoke Radiography
D Flammable material 0 working at helght Hot/Cold surface Loud Maoise
FTW is refated to MOC d Mercur\f."raxlc Bas . Insufficient light Ergonomic hazard [ Vibration
Q Yes (MOD/Deferral/Derogation/Downgrade Suation No. v e ] No ical Lube ail Biclogical hazard Slipping/tripping o Spill
Work/Task Description: O Equipment with moeving/rotating part @ Pinch point/sharp object Ignition Source O Explo:
waruouud 27/09/23 U Crene/Lifting/Rigging 2 Critical lift ‘2 Routine/Simple Iift Electricity 3 HWV (> 1kV.) L

Q Asphyxiates/Confined space/Water mist/FIM200,/C0; release
0 Environmantal hazard (weather, temp.] O Werk on edgafover water
O Other

2 Falling/Dropped/Flying obhjects

-Hazardous area

Complementary permit :

Material f Tool f Work requigements:
U Scaffolding/Ladder Hand tool
O, Ex. Efed.fﬂal:tervﬂ?neum SHyd. Tﬂof O Gas/Pressurized cylindar

. Crane/Lifting

O Other

I Mobile Engine: Gen /Comp.

0 Excevation O Pressure testing

® process/Mech./inst Isolation 202303050 2 Self O Isolation cross reference [ICR) I
M Hv M LV Electrical isolation S1.CE1.2023-05807 O self

O Confined space entry Other : O lims

[ Radicgraphy 0 Sketch/Drawing

O Diving O ROV O Man 15A/Procedure/Flan

0O Anchoring/ De- and‘lorlng Lifting Plan

Day 4

Precautionary Reguirements

Might

Process System

_Egquipment electrically isolated, locked and togged

Emergency stop latched and tagged

Equipment fully depressurized / flushed / fully drained

Equipment inerted / purged/ ventilated

System inhibit / override / bypass (See section 3}
Other .,
safety Hequlmmer!l:

Equipment [ Area fres of Hammahles / combustibles

Na HC release in working area j’ Close 1B hefom venting HC
Wth check & safetv pin Installed on hose wnnecmn
Eqn]pmaﬂt {nmgrilychedt ,.l' emergency stop test before use
Avallable of Work Flan / Procedure / Program on site
Gleves: rubber / leather / high velt [ welding / hyflax. .

Hearing protection f ‘Safery goggles / Face shield / Cald suit
Air supply / Half mask / Full face mask: Tvne RY5
l_msnr.\sable coveralls: Chemical / Mercury protection

Limit the working hours / Rotate worker every ... hourls]

linguisher /[ Fire hose & noz,r.le run-out / Fire- blanket

e of fire / hot surfaca

Additicnal ventilation / Safety lighting: zone

Spill contai [/ Absark / Earth wire conr d

Standby Operator/ Techniclan/ Firewarch/ Rescl
WDrI:mg under inclement weather cmenafrequl

Toalbak talk / Pra-joh safety moeting

Correct Handling/working posture/Use lifting aid/Lifting plan

Personal f Stand alone gas detector in place

Gas check: Prior to starting / Frequency

Inform concerned parties

Other

Operating Authority Name: . TTEEEphoL Kuthamyg

*in case NFHW ard Safety Critical Task

s Safety Authority Name: .PAnUpong Piwpan .. % Area Auth Mame: . %)
signature: Thesraphol . Date / Time: m"ﬁ'?ﬁ 13 Signature: PaNIpONG PIADAN _ pate / Time: 2&2&09-25 15 05_47 Signature: _____________Date/Times ________
Permit Valldity I Date: (DD/MMvy) 270023 Time: 07:00:00 TO Date: (DODSMM/YY) 0410023 Time: 07:00:00

Wi 2/3



PTTEP MAIN COLD WORK PERMIT

Continue from
previow: rmit no.

SECTION 1 : Wo

Site name: .81 AP Arcq{PIatiulm ek Site (Malnterance. Simcle.Jok).
Location: . LKL |'Fﬂ unit: [A
Unit no.: WA i Equipment: m Dnd:velve....

.. Tag no.: Shgol-blind- ...

Hazard Identification:

o Hazard

O Unelassif

Arga clagsification 5 area
€ Hazard classification
Process hydrocarbon
F material .thiner

O Pressure hazard

PTW is related to MOC
2 Yoz (MOD/Deferral/Derogation/Downgrade Situation No. e

glln

—

Work/Task Description:

Working Date: 18-24/07/23 { PA:Apichat P. )

Project: LOPC Improve material and painting

1 audiadiuf spool pice [ valve ! blind flange / stud holt & nut Gausasuay
2.umd

. & Working at helght
O, Mercury/Toxic gas .. Insufficient light
k chemical g Binlogical hazard
O Equipment with maving/ratating part
3 Crane/Lifing/Rigging O Critical lift O Routine/Simple it
O asphyxiates/Confined space,/Water mist/FM200,/C0a release
Environmental hazard lweather temp.]
Other _Healstioke

daraa /N

Pinch paint/sharp abjeet O Ignition Source

Q work on edgefover water

5 araa

I‘Wumﬁmol@ O Radiegraphy
Hot/Cold surface O Loud Naolse
Ergonomic hazard 0, Vibrstion
Slipping/tripping spill

O Explasive

0 Electricity © HV {>1kv) O Lv

d Falling/Dropped/Flying objects

Jufuvheruaatafud
( Tesco: K:Thanundon K. 084-T058272 )

Cmol!m!ntarvpermk: omplementary P o
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INTRODUCTION

1. PURPOSE

This corporate guideline provides PTTEP approach to conducting Hazard and Operability (HAZOP)
studies. It is intended for relevant stakeholders such as a HAZOP facilitator, scribe, team members,
project management, and asset owner to understand how to organize an effective HAZOP.,

The objective of HAZOP studies is to scrutinize design information such as Process &
Instrumentation Diagrams (P&IDs), Cause and Effects Diagrams, ESD Logic Diagrams, etc., by
using guidewords in order to identify potential deviations from the design intent that could lead to
hazardous situations or operability problems. Identifying such issues allow design modifications
before a plant or facility is installed or as a part of a proactive Process Safety Management (PSM)
through Management of Change (MOC), where field modifications are typically requested for existing
facilities. Even though a HAZOP is not appropriate in all circumstances (see IEC 61882:2016 section
5.3 for HAZOP study limitations), one of the major benefits is that it can be used to identify significant
operability problems and can thus provide a clear return on the investment beyond the reduction in
hazards.

This Hazard and Operability (HAZOP) Study Guideline is part of the SSHE Risk Management
Standard (Document code: 11038-STD-SSHE-401) and the Project Realisation Process (PREP)
Standard, Safety, Security, Health and Environment Management (Document code: 10008-STD-3-
PRP-004), Section 8.6 Mandatory SSHE Activities.

2. SCOPE

This document applies to all operating assets within PTTEP and subsidiaries. It may also be utilized,
as agreed by Jointed Operated Assets or Non-operated Joint Venture Assets.

Overview of HAZOP studies throughout Project life-cycle based on PTTEP PREP

Phase 3 ‘Phase 4 Phase 5  Abandonment
Definel Execute Operats/
se: Develop. Evaluate
5 Coarse HAZOP HAZOP HAZOP for "
HAZOP MOC

HAZOP for Re-HAZOP
MocC

HAZOP studies shall be performed on all PTTEP projects and plant modifications that change
process, equipment, instrument, setpoint, and piping in P&IDs. Modifications that are like-for-like
replacements of equipment and piping specifications do not require a HAZOP study. Any department
can propose a HAZOP to be held.
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REQUIREMENTS

3. HAZARD AND OPERABILITY (HAZOP) STUDY REQUIREMENT

Hazard and Operability (HAZOP) Studies involve critical sequences of information gathering and
application of a decision-making process. Team members should be selected based on their
knowledge of the technical and operational aspects relevant to the facility/installation being studied
as per Section 3.3. In addition, basis information, documentation, and methodology as per Section
3.2.1 are to be provided for an effective HAZOP study. below shows the Simplified HAZOP Study
Process.

Figure 1: Simplified HAZOP Study Process

3.1  HAZOP APPLICATION THROUGHOUT PROJECT LIFE-CYCLE

This topic aims to give an overview of HAZOP application for each stage of the project life-cycle, to
understand the concept, function of HAZOP, and stakeholders' responsibilities throughout the project
life cycle.
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Phase 2: SELECT - Conceptual and Pre-Project

At this phase, a coarse HAZOP should be conducted using the Process Flow Diagrams (PFDs) since
little information is available. The same methodology with a regular HAZOP can be applied. Typically,
the PFDs are segregated into a small number (of larger) nodes appropriately for an early design
development stage. The intention of a coarse HAZOP at this early stage of the project life cycle is to
allow the ability to change the design, operating, and maintenance strategy without any significant
adverse effects on the project.

The coarse HAZOP plays a significant role in the facility siting and safeguarding studies of the chosen
design concept. Changes to the design at this stage are generally feasible and economical.

Phase 3: DEFINE - Basic Engineering

When the basic engineering is almost completed (approximately 60% of overall project progress
when most required information is available), a HAZOP study shall be carried out on the P&IDs. The
design should be mature enough to avoid “design review” and provide meaningful answers to
questions raised in the HAZOP. At this point, it is still possible to change the design without major
costs. The objective of HAZOP at this stage is the assurance of the safety of the current design ('Will
it work?') rather than making radical recommendations for change.

A HAZOP report and HAZOP action report shall be generated, and these shall be parts of the Project
deliverables.

The Project Manager (or his/her delegation) is responsible for initiating the request for arranging,
budgeting, allocating resources, and coordinating with the VP/SSHE Manager for any needed
HAZOP studies. Itis the responsibility of the Project Manager to ensure all HAZOP recommendations
are closed out in a timely manner.

Phase 4: EXECUTE - Detailed Engineering, Commissioning, and Start-Up

A detailed HAZOP study shall be held toward the end of the detailed engineering design stage when
drawings are ready for Approved for Construction (AFC). It shall include equipment vendor or
package details. Unless a major change is introduced in the detailed engineering work, the study
focuses on changes since the previous HAZOP in the define phase rather than reviewing the agreed
design. It is possible that vendor information for utilities or auxiliary systems may be available at a
much later stage in the detailed design phase. In this case, additional HAZOP studies can be
arranged, ensuring that all systems are included.

After the main HAZOP finishes, any changes to the design are subject to go through the MOC
process, and the Re-HAZOP would be required. A mini-HAZOP is generally organized to review the
proposed changes. The key aspect here is to look at the original node and associated nodes
upstream and downstream.

The Project Manager is responsible for arranging and allocating resources for the (Mini) HAZOP
study. The risks during start-up are well known in the hydrocarbon industry, and great care shall be
made to minimize that risk from changes during this project phase to ensure the adequacy of the
safety barriers.
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When all HAZOP recommendations have been closed out, a final HAZOP close-out report shall be
generated. This document is part of the project deliverables.

Phase 5: OPERATE - Operation

Problems, concerns, and changes in operating methods and design may emerge over time once
operations have begun. Modifications and Plant Changes to facilities shall be raised to resolve the
problems. The company's MOC process shall be applied. Any changes other than like-for-like
replacement of the original piping, equipment, process sequence, and integrity operating windows
shall require a HAZOP study. This means revisiting the HAZOP report and the safety case and
performing a mini-HAZOP. HAZOP study provides value at this stage by assessing any potential
change impact prior to implementation.

All Brownfield major installation/process changes shall follow the PREP requirements (Safety,
Security, Health, and Environment Management, Document code: 10008-STD-3-PRP-004) to
ensure all SSHE aspects are taken into consideration. For any acquired assets where the existing
HAZOP studies are not placed, the asset must put in place a plan to complete the HAZOP within the
timeframe complying with local regulations. In case of no legal requirement, the asset must agree
with Corporate Process Safety and Assurance department to complete the HAZOP as soon as
possible.

Over the course of the operation phase, the HAZOP will be repeated (as a part of SSHE Risk
Management Standard 11038-STD-SSHE-401 requirement) throughout the life of a facility, and the
finding of significant issues is likely to decrease during each subsequent HAZOP. This is to be
expected from the rigorous application of a robust, systematic, and well-established technique.
However, there are subtle changes that may be difficult to detect and monitor using conventional
HAZOP study. These changes, known as “Creeping Changes,” can lead to “normalization in
deviance" and potentially be devastating.

Therefore, to understand the creeping changes to the process that have occurred and ensure that
the risks associated with them have been understood and addressed, it was necessary to look at the
process differently. It is recommended that for any HAZOP revalidations, the guidelines and
approaches suggested in the |IChemE Safety Centre Guidance - Effective revalidation of risk
assessments Delta HAZOP should be consulted. Appendix E to G provides the suggested
information, topics for discussion, and explanation which should be adopted during the revalidation
study workshop.

It is recommended that the revalidation should focus on the changes (i.e. process, equipment,
methodology, operating personnel, etc.) rather than starting from the clean sheet. In order to allocate
resources and time to identify any potential creeping changes that are sometimes difficult to detect
and monitor.
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Selection Scope and Selection of team
 Determine if HAZOP objsclives + Select team with specific
revalidationis a = Define boundaries, unit knowledge.
suitable process to interfaces and nodes
use. of the assessment.
Structure the examination Preparation Information
* Review previous PHA * Review previous PHA gathering
findings status. quality to determine * Previous PHA report
'Sg‘é"e‘:‘dm“me"ﬁ:bﬂ for update/revalidation « Previous PHA
s discussallthe . needs. ‘ recommendations
S ALY s e - Establish the nodes close out status
changes ¥ that require to be * Process safety
updated during incldants (o) last
* Review incidents (accidents revalidation exercise incidents (since las
and near misses) and PHA)
identify corresponding * MOCs

equipment/procedural nodes
in previous PHA

+ Review existing safeguards
from previous PHA,
recommendations from
incident investigation and

current risk judgement
* Make new
recommendations as
necessary
Perform the examination Documentation and
« Review the changes that can flow up
impact existing SSHE critical » Wrap up - Ensure
systems or increase the actions identified are
hazards: . resolved.
o operating conditions * Report - Generate
o human factors. report for PHA
o organizational change revalidation
o external incidents
o occupied buildings

etc.

* This process focuses on these
creeping changes that may not
always have been understood
from a cumulative perspective,

Figure 2: HAZOP Revalidation Process (Ref. IChemE Safety Center Guidance — Effective
Revalidation of Risk Assessments)

The Brownfield Project Manager/Asset Manager or hisfher delegate is responsible for initiating the
request for any needed HAZOP studies and coordinating with the SSHE Manager/VP for the HAZOP
arrangement. In the case of International assets, they may also do their own HAZOP studies if they
have competent personnel to organize/participate in the workshops based on team selection criteria
in section 3.3.
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3.2 PREPARATION FOR A HAZOP STUDY

To conduct a HAZOP study effectively, up-to-date P&IDs and relevant information are essential
before the HAZOP can be held. These should be supported by operating instructions or philosophy,
Cause and Effects Diagrams, ESD Logic Diagrams, Process Flow Diagrams (PFD), plant layouts,
and other relevant documents. It should be available and distributed at least one week before the
HAZOP to allow team members to study them. It should be marked “Issued for HAZOF". Such
documents should be gone through an interdisciplinary check prior to the HAZOP in order to avoid
the HAZOP becoming predominantly a design review meeting. The HAZOP facilitator/leader will
select and mark up lines or “nodes” from the P&IDs before the study begins.

So, before the commencement of the HAZOP study, the following steps should be studied and
completed:

Terms of Reference (TOR)

TOR should be prepared and agreed upon with budget holders such as site/asset/project
management for the study scope, schedule, tariff cost, traveling cost, etc. This is particularly useful
for large-scope HAZOP, which can have a long duration or where cost allocation is required.

The HAZOP Terms of Reference (TOR) need to be generated and agreed upon between a HAZOP
requester and a HAZOP provider. It can be initiated, typically by the requester, to ensure that a
successful HAZOP study will be achieved. It should be agreed upon at least two weeks in advance.
However, it depends on the scope and complexity of the HAZOP study. Generally, its content should
contain the list as follows, but not limited to:

a) Project Background/Description
b) Project Objectives

c) Methodology

d) Scope of Work

e) Documents for Review

f}  Activities and Schedule

g) Venue

h) Deliverables

i} Resources

3.21 Required Documents for HAZOP Study

The HAZOP facilitatorfleader should ensure, with assistance from relevant disciplines, that
appropriate documentation is available before the HAZOP is conducted. These should consist of:
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Basis Information

Typically, the following documentation is required and should be available before performing the
HAZOP:

1) P&IDs and/or PFDs (Mandatory)
2) System description (Mandatory)
3) OQutline the project constraints

4) Appropriate background information and studies collated, such as historical
incident/equipment failure records.

5) Plot plans/ Layouts/ Module layouts of the site/installation
6) (UFDs)
7) Process control narrative and design basis

8) Start-up and emergency shut-down procedures, Cause and Effects Diagrams, and ESD
Logic Diagrams.

9) Previous HAZOP and Risk Assessment Studies (if any)
10) Data of material or fluid properties

11) Standard Operating Procedures (SOP — The current revision for an existing operation,
operating instructions)

12) The environmental conditions

It is strongly recommended to put the HAZOP study on hold until the mandatory and other agreed
documents are available.

For the effectiveness of HAZOP study, all required design documentation shall be clearly and
uniquely identified, updated, and approved. The information should be provided to the HAZOP team
members and HAZOP facilitator/leader at least one week before the workshop. This allows
preparations to be made, such as preparing a list of work steps for critical review. In addition, HAZOP
team members should familiarize themselves with the information provided prior to the workshop
and note any important issues to be discussed.

Selection of HAZOP Node and Node Mark Up

In order to save time during the HAZOP study, the HAZOP facilitator/leader and scribe should pre-
select and mark up the nodes. A node represents a section of a process. Generally, during HAZOP
study, full-sized P&IDs with the marked-up nodes are shown in the meeting room. These marked-
up P&IDs will be the point for the team discussions and will serve as the official record of the
discussions.

The node's design intention defines how the process is expected to perform, and it should be
recorded for all plant operating cases. It is important to give the full range of operating and design
conditions.
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Before the HAZOP workshop, a Process Engineer should review and/or provide process operating
and design condition in HAZOP worksheet. During the study, he/she should give a brief description
of the process and its design intent at the beginning of each node. This will be recorded in the HAZOP
worksheet. Similarly, the operation representative should give a brief step-by-step description of
operating modes associated with the node being discussed, such as start-up, standby, normal
operation, normal shutdown, and emergency shutdown before these topics are addressed.

Operating Modes

All potential operating modes should be identified and included in the study. Each mode may impose
different maxima in the operating envelope, and some nodes are used for different purposes under
the various operating modes for the plant. For example, flow rates and directions may change in
wellhead lines during well killing or injection. Process conditions may also change significantly during
start-up or upset conditions, e.g. ESD and blowdown. Maintenance isolation of individual trains or
equipment sections may have significant effects on other parts of the process by changing the flow
rates or temperatures/pressures/phases within the surrounding sections.

HAZOP Deviation

In the preparation stage of a HAZOP study, the HAZOP facilitator/leader should propose an initial
list of guidewords to be used for the HAZOP Session. Some examples of Guidewords and their
associated parameters and causes are given in APPENDIX A: HAZOP GUIDEWORDS. The
selected guidewords should be considered carefully, specified, and focused on the HAZOP study
topic. The HAZOP facilitator/leader should test the proposed guidewords against the system and
confirm their adequacy.

HAZOP Work Sheet and HAZOP Action Sheet

During the HAZOP study, the HAZOP Work Sheet is used by the HAZOP Scribe to record all
discussions, including recommendations and classifications, actions, etc. to present the results of
the study and generate the final report as detailed in Section 3.5.1. The example HAZOP Work Sheet
and HAZOP Action Sheet are given in APPENDIX B: EXAMPLE OF HAZOP WORK SHEET and
APPENDIX C: EXAMPLE OF HAZOP ACTION SHEET,

Risk Assessment Matrix (RAM)

A RAM defines the various levels of risk comprising of the probability of occurrence of deviation and
the severity of each identified hazard. This is a simple mechanism to increase the visibility of risks
and assist management in decision making. When using the risk matrix, HAZOP Facilitator shall
ensure that the HAZOP Study complies with SSHE Risk Management Standard (Document code:
11038-STD-SSHE-401).

3.22 HAZOP Study Location

In case of the onsite workshop, the HAZOP study location should be in a conference room large
enough to comfortably accommodate the number of team members from a multi-discipline such as
asset, project, PTTEP Corporate, and external parties. HAZOP teams vary in size; however, groups
of & - 10 team members are usual and recommended,
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The location should be well ventilated with adequate lighting. All computer support and projection
equipment must be able to operate and be easily accessible. Dual projectors are recommended and
should be arranged when possible. One shows the HAZOP worksheet, and another shows
the marked-up P&ID. Otherwise, it is recommended to tape P&IDs on the wall so that the team can
examine them readily during the study.

It is typical to provide felt tip color pens or highlighter pens to identify piping/vessel sections on the

P&IDs or “nodes”, for the team to better understand what part of the process is being studied.

3.2.3 HAZOP Study Duration

The duration of a HAZOP session depends on the project development scale and complexity of the
P&IDs to be reviewed and the competency/experience of the participants in the HAZOP study
sessions. For the workshop's effectiveness, it is recommended to limit the duration of each session
to not more than six (6) hrs./day to avoid fatigue and distraction, which can negatively affect the
quality of the discussion.

3.3 TEAM SELECTION

The success of a HAZOP predominantly depends on the quality of the team members. All participants
should be competent in their discipline and understand the process and overview.

3.3.1 HAZOP Team Facilitator/Leader

The choice of the HAZOP team facilitator or leader is critical to the success of the study. A nominated
person as HAZOP facilitator/leader will be reviewed/approved by Technical Safety Technical
Authority (TA). However, the HAZOP facilitator/leader could be an external specialist/consultant who
is approved by Technical Safety TA and/or Project Owner. The team facilitator/leader should be
independent from the project or asset concerned. The facilitator/leader should be a competent and
experienced engineer trained in HAZOP study methodology e.g. Process Hazard Analysis (PHA)
training and PHA Leader training with many years of process industry experience.

For internal facilitator, the required qualifications are:
A minimum of 5 years of experience in hazard analysis.
Has scribed in at least five (5) reports.
More experience years are required for a capital project.
For the external facilitator, the required gualifications are:
A minimum of 10 years of experience in hazard analysis tools
A minimum of 8 years of experience in HAZOP leader.

= The experience shall be relevant to the study scope and process technology.
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3.3.2 HAZOP Scribe

The HAZOP is made more efficient by having a HAZOP scribe to assist the HAZOP facilitator/leader.
The HAZOP scribe should ensure that all computer equipment is operable before the study begins.
Shefhe should be able to record all the discussions on the HAZOP worksheets (see APPENDIX B:
EXAMPLE OF HAZOP WORK SHEET) with minimum aid from the HAZOP facilitator/leader. HAZOP
Scribe shall have at least 4 years of experience in the Oil & Gas industry or Petroleum process, be
approved by the Technical Safety TA, and be trained in HAZOP study methodology.

3.3.3 HAZOP Team Members

A multi-disciplinary team should be appointed of competent personnel from relevant disciplines.
Team members should be familiar with the processes under study. The HAZOP team should be
defined first by agreement between HAZOP facilitator/leader, Technical Safety TA, and Project
Owner. A representative from technical safety, competent personnel from an international asset, or
a chosen contractor can be acted as HAZOP facilitator/leader and coordinate with team members
from relevant disciplines. An interdisciplinary team is desirable and usually consists of no more than
6 — 10 people. HAZOP team member role will depend on the scope of the HAZOP. Typical team
members include:

Process Design Engineer
Operation Representative
SSHE Engineer
Project Engineer — see note below
“  Experienced Plant Operation/Maintenance personnel — see note below

Note: Actual number of engineers from each discipline depends on the scope and complexity of the
HAZOP. However, the recommended number of people in the HAZOP team should not exceed 10.
Study personnel that may be added on an as needed basis:

= Discipline Engineer e.g. Mechanical, Corrosion, Instrument, Electrical Engineer, etc.
Other Specialists as needed
Vendor suppliers of packaged skid mounted processes

It is important that team members are competent personnel and can provide information on behalf
of their department/function; otherwise, reaching conclusions will be difficult if a reference has to be
made back to management.

3.4 HAZOP WORKSHOP METHODOLOGY

3.4.1 Beginning A HAZOP Study

Before conducting a HAZOP, an opening or kick-off meeting shall be led by a HAZOP
facilitator/leader. The following information should be discussed, but not limited to:
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Starting with SSHE Moment

Discussion of the location of fire exits

Request that all cell phones be turned off and locations of smoking shelters
Introduction of HAZOP team members

Scope of the HAZOP

HAZOP objective and methodology

HAZOP schedule with anticipated date and time of the closing / debrief meeting
Possible site visit

A presentation is then given by the Process Engineer responsible for the project/modification, giving
an outline of the process and operating modes, including pressure temperatures and piping/vessel
specifications. This helps the team understand since they may not be familiar with the process.

3.4.2 Conducting A HAZOP Study

A HAZOP facilitator/leader will conduct the HAZOP study as per Figure 3 below. However, it should
be noted that HAZOP team members are engineers and may be tempted to try and solve problems
in long discussions and debates. While this is good for the study, unless a ready solution is
discussed, the problem should be noted for further study by the relevant engineering group, and the
HAZOP team facilitator/leader should move the study along.

There might be a serious argument or debate; the HAZOP facilitator/leader should ask the HAZOP
scribe to note the disagreement and move on.

System description: At the commencement of the HAZOP, the complete system of assets,
materials, human activities, and process operations within the boundaries of the study should be
clearly defined and understood, considering the original design, subsequent changes, and current
conditions. Typically, the system should be divided into distinct, separate components or sections to
enable manageable quantities of information to be handled at each stage.
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3.4.3 HAZOP Software

It is recommended to adopt Process Hazard Analysis software for HAZOP study as it is believed to
enhance the effectiveness of the risk assessment undertaken by reducing time consumption and
preventing human error.

The recommended software is PHAPro® by Sphera or other compatible software that can be
imported into the PHAPro® environment.

3.44 Execution

During a HAZOP study, a team of experienced engineers from various disciplines uses a systematic
approach to identify and record hazards and operability problems that result from deviations from the
intended design of the process and its safe operating ranges. The team facilitator/leader
systematically leads the team through the Process and Instrument Diagrams (P&ID) by applying
HAZOP Guidewords in Appendix A. The guidewords are applied to specific process sections or
"nodes”. It is normal practice to record HAZOP study results in a HAZOP Worksheet (see Appendix
B) which included guideword parameters, deviations, causes of the deviation, consequences,
safeguards, recommendations, and groups assigned to follow up on the recommendation generated.

HAZOP studies concentrate on identifying hazards and operability problems. While the HAZOP study
is intended to identify hazards, it is typical that more than 80% of the recommendations generated
will be about solving operability problems.

To help understand the difference, here are the definitions of “Hazard" and "Operability™
Hazard

Any operations that could possibly cause a catastrophic release of toxic, flammable, or explosive
materials or any actions that could result in an injury to personnel.

Operability

Any operations that could cause a process upset or shutdown could lead to violating safety,
environmental, or health regulations or negatively impacting profitability.

Parameter

For example, the guideword parameter “Pressure” combines with the process guideword “More”
results in a discussion about the causes of "More Pressure” from the design intent. Sometimes the
team facilitator/leader will use checklists, industry experience, or loss history analysis to help the
team in its discussion. A suggested list of parameters is given in Appendix A.
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Guidewords

The following gives the definitions of the deviation guidewords:

No Complete negation of design intent

More Quantitative increase

Less Quantitative decrease

As well as Quantitative modificationfincrease

Part of Quantitative modification/decrease

Reverse Logical opposite of design intent

Other than Complete substitution

Early/Late Relative to the clock time

Before/After Relating the order or sequence

Where else Applicable for flows, transfers, sources, and destinations

Faster/Slower The step is done/not done with the right timing
Causes

The team studies the effects of the deviation from design intent and lists all the realistic causes of
the deviation. In APPENDIX A: HAZOP GUIDEWORDS show good examples of causes, parameters,
deviations, and realistic causes.

Note: PTTEF uses a single jeopardy approach to discussing causes during HAZOP studies. In other
words, a single-point failure would be listed as a cause. "Level transmitter plugged” is an example of
a single point failure which may have the consequence of low level in a vessel Although double
Jjeopardy is generally not considered, care should be taken before ruling out a failure, which could
undergo undetected and become a "pre-condition” to the other failure e.g. unrevealed misoperation,
heat exchanger tube failure. The HAZOP is not capable of identifying all the double jecpardy
scenarios. However, the discussion should be made and recorded on those that appear to be
credible.

Consequences

Next, the team will determine all the possible consequences for each cause listed. The
consequences of the deviations may be minor or severe; however, an attempt should be made to
focus on the severe issues such as pipeline rupture, vessel explosion, significant environmental
releases, etc. If the consequences cannot be fully determined e.g. effect of significant gas release
on third parties, the team could recommend additional risk assessment studies to be performed, such
as toxic gas dispersion studies or explosion modeling.

For determination of consequence severity, the ultimate consequence shall be addressed clearly
without consideration of safeguards. It should be quantified e.g. full production at 130 MMscfd, worst
case 8 hrs., 1 MM USD if no production for 1 day, 100 condensates bbl of the spill, etc.

September 2022, Revision 3 Page 14 of 33
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Safeguards

Next, the team will list the available safeguards and determine if they are adequate to prevent
deviations and consequences from occurring. Safeguards usually are:

% Process systems and equipment, engineered designs, and written procedures that help
prevent a catastrophic release of hazardous or flammable material e.g. emergency
shutdown systems, pressure relief valves, flare, and depressurization systems.

Process systems and equipment that is designed and installed to detect and give
warning following the immediate release of hazardous or flammable materials e.g.
flow/pressure/temperature/level alarm indicators, smoke, fire, and gas detection
systems.

Fire protection systems and equipment or written procedures that help to mitigate the
consequences of a release of hazardous or flammable materials e.g. firewater/foam
systems and deluge systems.

The HAZOP team should be careful when evaluating safeguards since hazard analysis requires the
consequences of the failures of engineering and administrative controls. a HAZOP recommendation
shall be generated if the team determines that the safeguards are not adequate,

Risk Evaluation/Risk Ranking (Preferable)

Itis preferable to assess the level of risk. Risks could then be ranked as High/Medium/Low according
to the PTTEP Risk Assessment Matrix (RAM) in Appendix D of SSHE Risk Management Standard,
11038-STD-SSHE-401.

The level of risk management required will be determined using the RAM to estimate the probability
{likelihood) and the impact rating (severity) of the consequence of each identified hazard. The initial
risk is a risk without any additional control or mitigation measures in place. Residual Risk is a
remaining risk considering the effectiveness of the safeguards that are in place.

After HAZOP team members identified the causes and consequences on the HAZOP Worksheet.
The facilitator/leader will ask the HAZOP team members to evaluate the initial frequency of
occurrence (likelihood) for each cause on a scale of “A”" to “E", where "A" is Rare - Remote or never
heard in E&P business while “E” is Frequent - occurred more than one per year in at the same
location and consequence for each cause on a scale of "1" to 5" where “1" is minor and “5" is critical.
The combination between consequence and likelihood gives an estimation of initial risk. The
maximum number of risks, whether on the people, property, environment or reputation, will be noted
in the "risk level” column on the HAZOP Worksheet. If any identified risks having a High Risk (red
region) of the matrix, such risks are unacceptable, and measures must be taken to eliminate or
reduce the identified risk to a Medium or Low Risk with ALARP demonstrated. Those unacceptable
initial risk levels, i.e. severity of 5 (Critical), are classified as MAEs.

Residual risk can be determined similarly, considering protective/mitigative safeguards provided
(from existing safeguards or proposed additional safeguards). Risk reduction could be relative to the
initial risk, such as incorporating a suitable pressure relief valve could reduce the likelihood by two
orders of magnitude.
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Write the Recommendation (Action)
Recommendations generated during the HAZOP should clearly address:
% What is the problem?
Where is the problem?
What is the suggested correction?

“  What party is responsible or accountable for the completion of the actions recommended
by the team?

The HAZOP team should decide if a partial or full recording is required. The former requires
responses to each guideword to be recorded only when an action is identified. The latter requires the
recording of responses even if no actions arise.

Recording the HAZOP Recommendation Classifications

PTTEP HAZOP actions usually are classified as follows:

Class 1: for mandatory recommendations that must be done at high priority.

Class 2: for recommendations that should be considered as a possible improvement,
Class 3: for clarification or further review,

Class 4: for document mistake or inconsistency.

HAZOP actions/recommendations should normally be classified using risk ranking or mutual
agreement with the experience committee, reference document, previous study, etc. However, the
recommendation classification is not mandatory for all HAZOP studies but preferred; it depends on
the scope and complexity of the study. The classification allows the design team to focus and
prioritize the follow-up & close-out recommendations.

Regarding the current Corporate SSHE action tracking system, severity of the findings/
recommendations can be categorized into three (3) levels i.e. High, Medium, and Low. The HAZOP
action’s classification can be corresponding to those three levels, per the guideline as follows:

HAZOP Action Severity of Findings
Classification (according to Corporate SSHE Action Tracking System)
Class 1 High
Class 2 Medium
Class 3 Medium
Class 4 Low
September 2022, Revision 3 Page 16 of 33
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3.4.5 HAZOP Study Close Out Meeting

HAZOP study close-out meeting should be conducted. The close-out meeting should be held with
the site/asset/project or operations and maintenance superintendents to help answer any questions
from HAZOP recommendations.

A draft table of HAZOP recommendations can be left with the project, process, or asset team at this
close-out meeting for them to begin to address HAZOP recommendations as soon as possible.
3.5 DOCUMENTATION AND FOLLOW UP

Once the HAZOP study is completed, the study outputs and conclusions should be documented. In
addition, to ensure that the recommendations from the study are closed-out in a satisfactory manner,
recommendation tracking should be established and adopted.

3.51 HAZOP Report and HAZOP Action Report

The HAZOP Facilitator/Leader shall issue a complete HAZOP report to the study team, project, asset
team, and other relevant parties. The report should include the following topics as a minimum:

Cover Sheet
Executive Summary
= Contents
Introduction
Scope
HAZOP Methodology
HAZOP Review Session (Node, Team members, Location, and Duration)
Conclusion

Appendices (such as references to previous studies, associated documents reviewed,
marked-up P&IDs, calculation notes, assumptions, HAZOP Worksheets, etc.).

The individual HAZOP action should be registered in the existing SSHE action tracking system. A
recommendation from HAZOP study can be followed-up and closed-out offline by using HAZOP
action sheet. The action sheet format should be referred to APPENDIX C: EXAMPLE OF HAZOP
ACTION SHEET. However, the HAZOP Facilitator/Leader should issue the close-out report to all
relevant parties after completing a HAZOP study and action follow-up, and it should be uploaded to
the system.

Note: A HAZOP report has been developed based on a HAZOFP meeting, the resulting risk register
from the meeting, and the consequent follow-up work and discussions. It will be generated after
finished the HAZOP session. Any significant changes resulting from the HAZOP findings may not be
implemented and contained in the part of the HAZOP report.
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3.5.2 HAZOP Rect lation Tracking and Close Out

After the HAZOP facilitator/leader issues the HAZOP report, the project manager shall ensure that
responsible parties provide their proposed actions to the team facilitator/leader for review. The
remaining findings and recommendations in the HAZOP worksheet should be uploaded and tracked
until completion in the SSHE action tracking system, as mentioned in section 3.5.1. The action parties
may propose alternative action to satisfy the intent of the findings and the target completion dates for
the action. The project manager or delegated person and HAZOP facilitator should follow up on the

progress regularly.

3.6 RELATION TO OTHER ANALYSIS TOOLS

According to IEC 61882 Guideline and IS0 17776 Standard, the HAZOP study can be used with
other risk identification and analysis methods such as FMEA, FTA, ETA, and LOPA.

For example, LOPA uses the Major Accident Events (MAEs) and High-Risk hazards (Severity level
5) information as identified from hazard identification studies (e.g. HAZOP) and develops the initiating
cause and the independent protection layers (IPLs) that demonstrate ALARP of the risk. This can
then be used to determine the amount of risk reduction achieved by existing controls and to ascertain
whether further preventive/mitigative layer is needed. See Layer of Protection Analysis (LOPA)
Guideline (Document code: 12147-GDL-SSHE-401/00/086).
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APPENDICES

APPENDIX A: HAZOP GUIDEWORDS

The HAZOF Parameter/Deviation Guidewords and Examples of Causes are available on the SSHE
Intranet > SSHE MS > SSHE MS Documents > Corporate Tools > Appendix — Hazard and Operability

(HAZOP) Study Guideline.
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APPENDIX C: EXAMPLE OF HAZOP ACTION SHEET
The Example of HAZOP Action Sheet is available on the SSHE Intranet > SSHE MS > SSHE MS

Documents > Corporate Tools > Appendix — Hazard and Operability (HAZOP) Study Guideline.

APPENDIX B: EXAMPLE OF HAZOP WORK SHEET
The Example of HAZOP Work Sheet is available on the SSHE Intranet > SSHE MS > SSHE MS

Documents > Corporate Tools > Appendix — Hazard and Operability (HAZOP} Study Guideline,
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APPENDIX E: EXAMPLE OF INFORMATION REQUIRED FOR A HAZOP

APPENDIX D: EXAMPLE OF HAZOP ATTENDANCE SHEET
REVALIDATION

The Example of HAZOP Attendance Sheet is available on the SSHE Intranet > SSHE MS > SSHE
MS Documents > Corporate Tools > Appendix — Hazard and Operability (HAZOP) Study Guideline. The Example of information required for a HAZOP revalidation and how it can be used are available
on the SSHE Intranet > SSHE MS > SSHE MS Documents > Corporate Tools > Appendix — Hazard

and Operability (HAZOP) Study Guideline
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APPENDIX G: EXAMPLE OF ISSUES CHECKLIST FOR A HAZOP
REVALIDATION

The Exampie of issues checklist for a HAZOP revalidation and how it can be used are available on
the SSHE Intranet > SSHE MS > SSHE MS Documents > Corporate Tools > Appendix — Hazard and
Operability (HAZOP) Study Guideline.

APPENDIX F: EXAMPLE OF EXECUTION CHECKLIST FOR A HAZOP
REVALIDATION
The Example of HAZOP Revalidation Execution Checklist is available on the SSHE Intranet > SSHE

MS > SSHE MS Documents > Corporate Tools > Appendix — Hazard and Operability (HAZOP) Study

Guideline
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ROLES AND RESPONSIBILITIES Responsibilities
HAZOP Facilitator W Facilitate/lead the HAZOP team when conducting the study.
Roles Ruponéihlllﬁu. (continue) Ensure that information is distributed to all members.
Document Owner The owner of the Hazard and Operability (HAZOP) Guideline is the #  Conduct the debrief/close out meeting.
VP, Process Safety and Assurance Department, with responsibilities “ Ensure that the HAZOP recommendations are closed out
for: properly.
= lIssuing the Hazard and Operability (HAZOP) Guideline and its % Ensure the study performance and documentation comply with
revision. regulatory and Company requirements.
»  Ensuring effective implementation of the guideline. HAZOP Scribe HAZOP Scribe should:
Document Custodian The custodian of the Hazard and Operability (HAZOP) Guideline is % Assist the HAZOP team facilitator/leader.
the Manager, Technical Safety Section, with responsibilities for: % Prepare the HAZOP Report and HAZOP Action Reports.
= Identifying deficiencies or potential improvements. = Ensure all facilities, e.g. Print-out document Equipment, Venue
W Initiating periodic revision. etc., are completed before the study begins.
©  Maintaining revision history and document status register. “ Record all the study work, final findings/recommendations in the
HAZOP worksheet.

SS5HE Managers/\VPs SSHE Managers/\VPs should provide support for HAZOP studies by:

= Ensuring HAZOP session is facilitated by competent and trained PSP TasmMambers  HAZGR Toae Msriones shpild;

HAZQP Team Facilitator. “  Review all relevant documents before the HAZOP study when
®  Providing experienced and trained HAZOP Team Facilitator/ available.

Team Member and HAZOP Scribe. ®  Fully attend and contribute their area of expertise in the HAZOP
© Reviewing the application of the HAZOP Study Guideline and study e.g. keep side conversations to a minimum, actively

suggesting improvements.

Project Managers WPs  Project Managers/\VPs should:
®  Arrange and Allocate budget and resources (e.g. qualified
participants) for HAZOP studies as needed.
= Assign personnel to provide the reliable and latest information as
needed for the HAZOP study e.g. P&ID, layout, Process Control
Narrative, ESD logic diagram, etc.
® Ensure that the HAZOP recommendations in his/her asset are

HAZOP Facilitator

tracked to completion.

HAZOP Facilitator/Leader should:

=  Competent, experienced, and trained HAZOP Team facilitator/
leader.

u  Coordinate HAZOP study.

©  Prepare pre-HAZOP activities before the HAZOP study e.g.
review scope of work, all relevant documents, assign HAZOP
Nodes, appoint HAZOP team, etc.

% Conduct the opening meeting.

participate in the study, etc.
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DEFINITIONS AND ACRONYMS

Set out below are common specific terms presented in alphabetical order:

Term
Asset

Refers to an operating asset, site, or location within a respective

Function Group.
Corporate Refers to the PTTEP business groups hierarchically above asset
level, and located in the PTTEP headquarters, Bangkok.
Department A subgroup within a Function Group, Division or Asset.
Division A business group may have one or more distinct groups within its

Function Group

As Low As Reasonably
Practicable (ALARP)

Barrier

hierarchy. These are referred to as Divisions.

Refers to a corporate level business group. These may have
associated Divisions, Departments, or operational assets within
their hierarchy.

A term used to define tolerable risk acceptance only where risk
reduction is impractical or cost-benefit analysis is carried out and
a judgment is made that the cost of further risk reduction is grossly
disproportionate when compared to the actual risk reduction that
would be achieved.

Measure which reduces the probability of releasing a hazard's
potential for harm or which reduces its conseguences. The
hierarchy of barriers is prevention, detection, control, mitigation,
and emergency response.

Cause
Consequence

Anything with the potential to release a hazard.

An event or a chain of events that results from the release of a
hazard.

Control

The barrier which reduces the probability of releasing a hazard's
potential for harm.

Creeping Change

Creeping change is the accumulation of small changes that are
gradual in nature, unseen and not planned, but can add up to a
significant change. They may be difficult to detect and monitor
using conventional hazard identification studies and risk
assessments.

Creeping change can lead to the “normalization of deviance”.

®
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Design Intent

A detailed explanation of the ideas, concepts, and criteria that are
defined by designer. The Design Intent should contain the basic
process description and how to meet the project requirement,
included design information, material of construction, operation
condition, envelop, and basic controls/safeguards.

Deviation

Combination of guideword and parameter, which may or may not
constitute meaningful and significant consequence that defines
variation from the design intent.

Element

Constituent of a part which serves to identify the part's essential
features

Guideword

An action word or phrase that amplifies the parameter to define
specific type of deviation from the design intent.

Hazard

A hazard is an intrinsic property of anything with the potential to
cause harm. Harm includes ill-health, and injury, damage to
property, plant, products or the environment, production losses, or
increased liabilities.

Like-for-Like

A like-for-like replacement, i.e. item or component that is replaced
by an item of the same specification.

Like-for-Like replacement is used interchangeably with In-Kind
replacement while Not Like-for-Like or Not In-Kind replacement is
the opposite terms.

Major Accident Event (MAE)

Any incident that results in multiple fatalies or equivalent
damage, production loss, environmental impact as per the Risk
Matrix.

Management Review

A systematic and timely study of a facility's equipment and
management systems to help ensure safe operation.

Management System

A structured set of interdependent doctrines, processes,
documents, and principles that are intended to ensure that the
activities of an organization are directed, planned, conducted, and
controlled in such a way to provide reasonable assurance that the
objectives of the organization at met.

Node

A section, stage, or step (for batch operation) of which specific and
clear design intent can be described.

Parameter

Qualitative or Quantitative property of an element as we consider
during HAZOP study e.g. pressure, temperature, flow, etc.
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Term

Qualitative Risk Analysis

Definition

This type of risk analysis which does not involve numerical
probabilities or predictions of loss. Instead, the qualitative method
involves defining the various threats, and determining the extent
of vulnerabilities.

PTTEP Hazard and Operability (HAZOP) Study Guideline
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Quantitative Risk Analysis

Recommendation

An attempt is made to numerically determine the probabilities of
various hazardous events and the likely extent of the losses if a
particular event takes place.

An action to reduce a potential to cause a hazard. Any action shall
be ensured that it can reduce a risk to ALARP level by considered
reducing the Likelihood or Severity/Impact or both of them.

Risk

Risk is a combination of the probability of occurrence of a
consequence and the severity of that consequence.

Risk Analysis

Risk Assessment

An overall process of defining and analyzing the dangers to asset
posed by potential hazardous of events, A risk analysis report can
be either quantitative or qualitative.

An overall process of risk analysis and risk evaluation. Typically
includes toxic gas dispersion modeling, blast calculations, thermal
radiation studies, etc.

Risk evaluation

The process to involve the establishment of relationship between
risks and benefits, involving the complex process of determining
the significance of the identified hazards and estimated risks to
those organisms or people concerned with or affected by them.

Safeguard

Safeguards are measured to prevent threats from releasing a
hazard or to limit the consequences arising from the top event. For
safeguard to be valid, they shall be effective, independent, and
auditable.

Technical Authority (TA)

PTTEP personnel responsible for technical standards, and
providing advice on issues relating to their discipline, including
advice on whether proposals to change or to deviate from a
standard or from the reliability and integrity envelope should be
approved.

AFC Approved for Construction

ALARP As Low As Reasonably Practicable

CEN Environment Management Department
CPA Process Safety and Assurance Department

September 2022, Revision 3
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Acronyms Description

CPAT Technical Safety Section

CSA Safety Management Department

CSH Safety, Security, Health, and Environment Division
ESD Emergency Shutdown

ETA Event Tree Analysis

FEED Front End Engineering Design

FMEA Failure Mode and Effects Analysis

FTA Fault Tree Analysis i

HAZID Hazard Identification

HAZOP Hazard and Operability

IEC International Electrotechnical Commission
IS0 International Organization for Standardization
LOPA Layer of Protection Analysis

MOoC Management of Change

P&ID Process and Instrumentation Diagram
PFD Process Flow Diagram

PHA Process Hazard Analysis

FPREP Project Realization Process

PSM Process Safety Management

RAM Risk Assessment Matrix

S0P Safety Operating Procedure

SSHE Safety, Security, Health, and Environment
TA Technical Authority

TOR Terms of Reference

UFD Utility Flow Diagram
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Rev. Description of Revision

PTTEP SSHE Controlling Documents

11038-STD-SSHE-401 SSHE Risk Management Standard
11038-5TD-55HE-508 Management of Change Standard

Other Reference Documents

10008-STD-3-PRP-001 PREP Framework for Project Management
10008-STD-3-PRP-004 Safety, Security, Health, and Environment Management

- Effective revalidation of risk assessments - Delta HAZOP;
IChemE Safety Centre; 2021

- Guidance on Applying A Creeping Change Hazard Identification
(CCHAZID) Methodology, First Edition; Energy Institute, UK;
2017

- HAZOP: Guide to Best Practice; IChemE Safety Centre; 2015
2015-RP-ORM-001 (Rev. 1)  PTT Group Hazard and Operability Study Guideline; PTT; 2015
2015-RP-ORM-002 (Rev. 1)  PTT Group Process Hazard Analysis Guideline; PTT; 2015

IEC 61882:2016 Hazard and operability studies (HAZOP studies) - Application
guide; International Electrotechnical Commission (IEC) ;2016

ISO 17776:2016 Petroleum and natural gas industries - Offshore production
installations - Major accident hazard management during the
design of new installations; International Organization for
Standardization (1SO); 2016

Authorized by: CEO, Date: December 2010

This corporate procedure separates and describes in better detail the PTTEP HAZOP
Study Methodology found in the outdated “SSHE Loss Prevention and Risk Management
Standard S.PSH.004 Rev. 0, 2004.

Changes from the last version are:
#  Detailed information on how to prepare for, conduct and generate the HAZOP report.
®  Responsibilities are spelled out in detail.

Many examples are found in the appendices to help conduct HAZOPs more effectively
and efficiently.

Authorized by: CSH, Date: April 2012

Changes from the previous version are:

®  Changed from document type from a procedure to a guideline.

¥ Updated to new standard format to comply with SSHE Documentation Management
Standard (SSHE-106-STD-330).

#  Updated the Record and Action Sheet of HAZOP study.

»  Updated HAZOP Guideline information from IEC 61882,

Authorized by: CSH, Date: April 2017

Changes from the previous version are:

Added more Terminology and Acronyms.

Added more requirements in Term of Reference preparation.

Incorporated PTT HAZOP Guideline.

Added risk ranking requirement as optional in HAZOP study.

Updated HAZOP Facilitator/Scribe qualification.

Added requirement of ATS.

Revised Appendix B for the worksheet format.

Added Appendix D for the Attendance list format.

Authorized by: CSH, Date: September 2022

®  Added terminology and guidelines for creeping change and like-for-like replacement.

©  Added details of creeping change consideration in Section 3.4 HAZOP Workshop

Methodology and Appendices E to G.

Added recommended PHA software.

Updated guidelines for action tracking and close-out.

Revised risk ranking assessment from "Optional” to “Preferable”.

Updated reference documents nurmbering and title.
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Table of Contents
Abbreviations, Acronyms and Definitions

API American Petroleum Institute
Abbreviations, Acronyms and Definition 4 ATS Action Tracking System
1.0 Executive Summary 5 ASME American Society of Mechanical Engineers
. BPD Barrel Per Day
20  Introduction 6 C&E Cause and Effect
3.0 Objective and Scope 6 CAO Computer Aided Operation
4.0 Methodology 6 CITHP Closed-in Tubing Head Pressure
CM Corrective Maintenance
5.0  HAZOP Review Team 9 DCS Distributed Control System
6.0 Findings 10 ESD Emergency Shutdown
. ESP Electric Submersible Pump
Appendix A. HAZOP worksheets 1 FC Fail Closed
Appendix B. Node Marked-Up P&IDs 12 FO Fail Open
Appendix C.  HAZOP Action Tracking System (ATS) 13 Fw Fire Water
H2S Hydrogen Sulphide
HP High Pressure
1A Instrument Air
P Intermediate Pressure
JT Joule-Thompson
KO Knockout Drum
LKU Lan Kra Bue
LLP Low Low Pressure
LP Low Pressure
LPG Liquefied Petroleum Gas
MAWP Maximum Allowable Working Pressure
MMSCFD Million Standard Cubic Feet per Day
MW Molecular Weight
NPSHa Net Positive Suction Head Available
NPSHr Net Positive Suction Head Required
OPM Operating Manual
0OSD Operational Shutdown
OTR Operational Technical Review
P&ID Piping and Instrumentation Diagram
PFD Process Flow Diagram
PM Preventive Maintenance
PPE Personal Protective Equipment
PSV Pressure Safety Valve
PVV Pressure Vacuum Valve
PTW Permit to work
RBI Risk Based Inspection
RO Restriction Orifice
RV Relief Valve
SCADA Supervisory Control and Data Acquisition
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1.0 Executive Summary

A Hazard and Operability (HAZOP) workshop for re-assessment of hazards identification during
OPERATION phase at S1 Wellsite was carried out from 20" June to 26" August 2016 at S1 30"
Years Building Meeting room 2.

The HAZOP review is a structured guidewords based hazard identification and evaluation based on
PTTEP Risk Assessment Matrix from SSHE Risk Management Standard (Doc. No. SSHE-106-STD-
400) Rev 5. A list of attendees is shown in Section 5.0.

The findings of the study were recorded on worksheets attached in Appendix A of this report. A total
of 54 actions have been raised to be implemented from the HAZOP workshop. 5 recommendations
are classified as High priority, 44 and 5 recommendations for Medium priority and Low priority
respectively.

For action follow up, Action Tracking System (ATS) was introduced to use for audit finding follow up.
All action parties shall close out the findings via this system. The ATS will send the email notification
to assigned parties. HAZOP ATS are provided in Appendix C.

The following High priority findings should be addresses as soon as possible:

- Improve MPF Flare Flash back prevention: (1) Add N2 purge requirement before start-up of MPF-
01 to 05 and Liquid seal drum checking before start up MPF-06, 07, 08 in OPM., (2) Carry out study
for N2 requirement to ensure safe to ignition flare, record in OPM and train to operator. (ECM/E)

- (1) Review sizing of liquid seal drum (Concerned loss of water). In case sizing problem, MOC shall
be raised for downgrade situation. , (2) Review installation of auto filling and source of water supply.
(ECM/E)

- Recommend to review equipment in hazardous area that it's suitable for zone classification or not,
especially for zone 1. (ECM/E).

- Develop all MPF function test and PM of SCE equipment. (PS1/M)

- Local Dehydration LKU-F, Project to final investigation cause of failure and find out solution to solve
problem Desander and liner inefficiency/damage to asset. (ECM/N).

October 2016, Rev. 0 TOC
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2.0 Introduction

The Sirikit oil field is located in the Central plains of Thailand near Lan Krabue (LKU) town some 400
kilometer North of Bangkok situated in a region with little other industrial activity. The nearest large
town with rail and airport facilities is Phitsanulok, which lies 50 kilometres east of the Sirikit Field.

Lan Krabue is situated in an agricultural region of a forest reserve with no significant rivers or streams
passing through. There is no history of earthquakes, high winds or other devastating conditions.
Flooding during the annual rainy season can occur but generally will only pose a short-term threat to
crude/LPG production and evacuation.

The Sirikit Oil field has over 74 well site locations and 12 well site extensions in the S1 concession
and a sales gas metering station. The Sirikit Qil field also contains substations and mobile production
facilities (MPF) which consist of separation and storage facilities sufficient to accommodate one day’s
production from the production strings.

Well Site Locations facilities include

» Well * Oil well

» Gas well » Water injection well

» Water source well « Utilities water well

* Process equipment « Pit & Sump (API, Concrete pit, Well Cellar).
* Drilling Pad * Flow lines.

* RTU, CAO shade « LV switch gear shade.

The HAZOP study was carried out in accordance with PTTEP Hazard and Operability (HAZOP) study
guideline (Doc. No. SSHE-106-GDL-412 Rev.1).

3.0 Objective and Scope

The overall objective of a HAZOP is to provide assurance that a safe and operable plant is in service.
Specifically the objectives of this HAZOP were to:

e Assess the safety and operational risks of the S1 Wellsite plant given the current plant
configuration.

e Identify potential safety and operational issues due to any significant design changes since the
EXECUTE phase.

e Assess any significant current proposed modifications and operating modes which have
significantly changed from the original operational intent.

4.0 Methodology

The HAZOP study is to identify potential deviations of operating conditions from the design intent
which could lead to hazardous situations or operability problems and to determine if the necessary
safeguards and operation requirements of the proposed changes had been addressed, and that the

October 2016, Rev. 0 TOC
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risks to Personnel, Asset, Environment and Reputation are As Low As Reasonably Practicable
(ALARP).

After a safety moment, attendees were provided with an introduction to the purpose and methodology
of Hazard Identification (HAZOP) Study, which included general meeting rules, objective of the
HAZOP review, HAZOP methodology briefing and review schedule.

All audit findings shall be classified as ‘High’, ‘Medium’, or ‘Low’ by applying the PTTEP ‘Risk
Assessment Matrix' (RAM) ref SSHE-106-STD-400 or the criteria shown in Table 1 below. The
determined severity and the related consequence category (i.e. people, asset environment, and
reputation) shall be documented in the audit report for each finding.

Table 1: Finding Rating Classification

Finding Rating Definition

Finding Rating Definition

The Audit finding is likely to cause a significant undesirable effect
on the achievement of the entity’s and or PTTEP’s objectives and
has the potential to have a notable impact on the SSHE objectives
of the business, therefore warranting reporting to the entities
management and PTTEP senior management.

The Audit finding is likely to cause an undesirable effect on the
achievement of the entity’s objective

The weakness is likely to have an insignificant undesirable effect
on the achievement of one of the entity’s objectives, but its
correction would enhance the risk-based control framework

For each node, the Process engineer and operation gave an outline of the process, design intent
and operating conditions including pressure, temperature, piping and vessel specifications.

All guidewords have been reviewed in the order as listed in Table 2. Only the applicable guidewords
were recorded in the worksheet and the non-applicable guidewords were not present in the
worksheet.

The HAZOP study was recorded in HAZOP worksheets (refer to Appendix A). For each identified
hazard, the following information were recorded:

« Deviation: from the guidewords as listed in Table 2.

« Cause: Possible causes that will result in the hazard being realized.

« Consequence: Possible development of the outcome. Note that the ultimate consequence
will be determined without consideration of safeguards.

« Initial Risk: Consequence and frequency determination as per PTTEP risk matrix.

« Safeguards: Listing of all existing safeguards or mitigation measures.

« Residual Risk: Consequence and frequency determination as per PTTEP risk matrix.

* Recommendation: If the safeguards are deemed inadequate, a recommendation was
generated and recorded in the HAZOP worksheet.

@ Wellsite Re-HAZOP 2016 Report

PTTEP

TPA-2016-AUD-HZP-043

Table 2: HAZOP Guidewords

ID Guideword ID Guideword

1 No Flow 12 Less Composition Change
2 More Flow 13 Less Instrument / control
3 Less Flow 14 Corrosion/Erosion

4 Reverse Flow 15 Maintenance/ Inspection
5 More Pressure 16 Safety Environmental

6 Less Pressure 17 Sampling

7 More Level 18 Effluents

8 Less Level 19 Static Electricity

9 More Temperature 20 Startup / Shutdown

10 Less Temperature 21 Other

11 More Composition Change

October 2016, Rev. 0 TOC

October 2016, Rev. 0
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5.0 HAZOP Review Team

The review team comprises of PTTEP multidiscipline engineers, S1 Supervisor, S1 Superintendent,

S1 operators, including personnel from Technical Safety Corporate and Asset, detailed below:

Participant’s Name Position Department Years of
Experiences

Pimol Suriyaprasit HAZOP Facilitator TPAIT 26
Aunchalee Saresantivong HAZOP Scribe TPA/T 17
Ekkalak Somroop HAZOP Scribe TPA/T 9
Charoen Chungthanacharoen Mgr, Prod. Operations Support Sect. PNO/O 26
Sarawut Uparawanna Superintendent, SSHE PS1/S 17
Anuchit Sangsai Supervisor, Production PS1/P 10
Theeraphot Kulthamrong Supervisor, Production PS1/P 24
Bancha Srisawad Supervisor, Production PS1/P 10
O-Path Komprachaya Supervisor, Production PS1/P 26
Sornnarong Theinkaew Senior Engineer, Process EET/P 16
Alongkot Thungjitnammakorn Engineer, Maintenance PS1/M 10
Dussadee Napredakul Engineer, Production PNO/O 9
Nalat Opasiamkajorn Engineer, Process ECM/E 2
Nontapong Panudulkitti Engineer, SSHE PS1/S 1"
Sathaporn Lawan Engineer, SSHE PS1/S 4

October 2016, Rev. 0 TOC
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PTTEP
6.0 Findings
A total of 54 actions have been raised during the HAZOP session from all potential scenarios
discussed.
Findings Number
High priority 5
Medium priority 44
Low priority 5
Total 54

Full details of the study and each action can be found in the worksheets provided in Appendix A.

The Action responsible will ensure that all recommendations from the HAZOP Study are fully
addressed and appropriately closed-out as soon as possible. Additionally, the Action responsible
shall submit all responses to HAZOP facilitator for review and approval.

For action follow up, Action Tracking System (ATS) was introduced to use for audit finding follow up.
All action parties shall close out the findings via this system. The ATS will send the email notification
to assigned parties. HAZOP ATS are provided in Appendix C.

October 2016, Rev. 0 TOC
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Appendix A. HAZOP worksheets

Appendix A_Well
site Re-HAZOP Work

October 2016, Rev. 0

TOC
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Appendix B. Node Marked-Up P&IDs

x

Wellsite Re-HAZOP
2016 Node Details.p

-z T =

Node 50 Node 50 Node 50
MPF-01.pdf MPF-02.pdf MPF-03.pdf

Node 51 Node 51
MPF-04.pdf MPF-05.pdf

Node 52 Node 52 Node 52
MPF-06.pdf MPF-07.pdf MPF-08.pdf

T T =

Node 53 LKU-E.pdf Node 54 LKU-F.pdf Node 55 LKU-D.pdf

Node 56 Sucker rod Node 57 ESP Node 58 Flow Node 59 Gaslift
pump.pdf System.pdf line.pdf well.pdf
Node 61 Water Node 62 Mobile
injectoion.pdf  Test Separator.PDF

Node 63 Sales Gas
Metering Station.pd

=
c

i

Node 60 PCP
System.pdf

October 2016, Rev. 0

TOC
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Appendix C. HAZOP Action Tracking System (ATS)

Appendix C_Well
site Re-HAZOP Actio

October 2016, Rev. 0 TOC
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$7897UN19052UTLAUATUAMUUADANY DITDUNTLAY
Aauanaau (SHE Internal Audit)




s1emsasvdszdivaunnulasane < (SSHE Audit)

AUDIT + DELETE

Sum mary Rl ® Add Audit
i GRID Y m
Audit Template Responsible Audit Topic Title Audit Level Audit Type Date started Date completed
Level
SSHE MS Audit P51/5: 51 Site Inspection 2023 31 SSHE Committee & Ambassador Asset/Site Level Internal Audit 17 October 17 October
Monthly walkabout audit at STN-A 2023 2023
(October)
SSHE MS Audit ENX : 51 HAZID Report GS1-MOD-21037-2023-AUD-HZD-002 Caorporate Level Internal Audit 15 September 15 September
2023 2023
SSHE MS Audit PS1/5: 51 Site Inspection 2023-08 51 55HE committes walkabout Asset/Site Level Internal Audit 18 September 18 September
audit at NSG-A 2023 2023
SSHE MS Audit PS1: 81 SSHE MS Verification S1 SSHE MS Verification 2023 Corporate Level Internal Audit 12 September 15 September
(MsV) 2023 2023
SSHE M3 Audit ENX : 51 HAZOP Report G31-MOD-21037-2023-AUD-HZP-001 Corporate Level Internal Audit 19 July 2023 B August 2023
SSHE MS Audit PS1:81 DMF HSE and Waste DMF HSE and Waste Management Audit Corporate Level External Audit 8 August 2023 10 August 202!
Management audit 2023 at S1 Outstation
SSHE MS Audit PS1/S: 51 SSHE MS Audit 2023 51 S5HE Committee & Ambassador Asset/Site Level Internal Audit 24 July 2023 24 July 2023
Monthly walkabout audit at LKU-ZB (Flush
by Activity, Rig Sinope...
SSHE MS Audit PS1/5: 51 Site Inspection 2023-06 31 55HE Cross Function Audit at Asset/Site Level Internal Audit 30 June 2023 30 June 2023
LKU-Z EOR4
SSHE MS Audit ENX : S1 HAZOP Report GS1-PRO-22005-2023-AUD-HZP-002 Corporate Level Internal Audit 3 March 2023 30 June 2023
SSHE MS Audit FS1/S: 51 Gther (specify) 2023 51 Green Office Internal Audit Asset/Site Lavel Internal Audit 27 June 2023 30 June 2023
SSHE MS Audit P51/5: 51 MOC Audit 2023 51 MOC Barrier Audit #01 Asset/Site Level Internal Audit 30 March 5 April 2023
2023
SSHE MS Audit ENX : $1 HAZOP Report GS1-5TU-22010-2023-AUD-HZP-001 Caorporate Level Internal Audit 28 June 2023 28 June 2023
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h & Technology Company Limited
114 Mim 6 Sl China

Environment Research & Technology Company Limited 7 Environment Rese
/104 M 6 S Chisnakber 1, N Waong Wan Read, /

et 1, Ngam Wong Wan Road,
o 1210
-,

envi research

Thung Simg

envi research

== mmm E-mail : envi@enviresearch.coth

ENVIRONMENT RE? ARCH & TECHNOLOGY Co, LTD.

wwwenviresearch.coth

www.envireseas w.th
Head OffieeTas 10 0115 542 (64 981

VIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Hoad Office/ Tux 11} 0I5 542 064 981

ANALYSIS REPORT ANALYSIS REPORT

Customer Name :Vision E. Consultants Co., Ltd. Customer Name +Vision E. Consultants Co., Ltd.
Address :101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000 Address 1101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name sTrnnsedrillandouundninguhuasuvananfiosdeme wanas 1 JaviadsnTan uasglovio Project Name Hemnsedniiasdouundnlefehuasuanduiivsdnunio wlanad 1 fouTaiua an wasglodo
(uvagundninu-8 (WME-E)) . i (Fumguaiaiauy-3 (WME-E))
Project Location sdowdeAnn lan wasdlovio Project Location rdowiniuean uasgiovio
Sampling Source : Ambient Air Quality Sampling Source tAmbient Air Quality
Sampling Point sudnanuaui 32/3 dniiluuen wid 8 siuane dunandlasata Saudnglain Sampling Point rufanduand 2/5 thuiliuvd wid 8 diuans sunandlnsand Sauiaglaia
GPS. Coordinate 1UTM (WIGSB4) 47Q 0607668 E, 1863676 N Quotation No.  :2023-01033 GPS. Coordinate +UTM (WG584) 47Q 0608302 E, 1865267 N Quotation No.  :2023-01033
Sampling Date :December 14-17, 2023 Folder No. : 2023-AF729 Sampling Date :December 14-17, 2023 Folder No. : 2023-AF729
Sampling Time :09:30 Received Date :December 20, 2023 Sampling Time :09:45 Received Date  :December 20, 2023
Sampling Method :U.S. EPA 40 CFR Part 50 Analytical Date :December 20, 2023-January 5, 2024 Sampling Method tU.5. EPA 40 CFR Part 50 Analytical Date :December 20, 2023-January 5, 2024
sampling By E ] Report No. :2024-RAAAG05 Sampling By 1] Report No. +2024-RAAA406
Analyzed By :Environment Research & Technology Co., Lid. Report Date 2 January 8, 2024 Analyzed By :Environment Research & Technology Co., Ltd. Report Date +January 8, 2024
Result
Parameter Unit Method of Analysi Rt Standard®’ Parameter Unit Methed of Analysi
Dec 14-15,23 | Dec 15-16,23 | Dec 16-17,23 Dec14-15, 23 | Dec 15-16, 23 | Dec16-17, 23
Total Suspended Particulate (TSP) | mgim® | High-Volume, Gravimetric 0.081 0.098 0,090 0.330 Total Suspended Particulate (TSF) | mg/m® | High-Volume, Gravimetric 0.084 0.106 0.116 0330
24 Hours Average 24 Hours Average
Particulate Size Less Than 10 mgim® [ PM10 Size Selective, High-Volume, 0.036 0.050 0.042 0.120 Particulate Size Less Than 10 mg/m* | PM10 Size Selective, High-Velume, 0.046 0.054 0.052 0,120
Micron (PM10) 24 Hours Average Gravimetric Micron (PM10) 24 Hours Average Gravimetric
Remark: ' Motification of National Envirenmental Bxard, Mo.10, B.E.2538 {1595), published in the Royal Government Gazette No.112 Part 420 dated May 25, B.E.2538 (1995} and Notification Remark : * Notification of Mabonal Environmentad Bowrd, No.10, B.E.2538 (1995), publizhed In the Royal Gavemment Gazette No.112 Part 420 cated May 25, B.E.2538 {1995) and Notification
Ma.24, B.E.2547 (2004), published in the Royal Governmant Gazette No.121 Special Part 104D dated September 22, 8.E.2547 (2004), under the Enhancement and Cansarvation af No.24, B.E.2547 (2004), published in the Royal Government Gazette Mo, 121 Special Part 104D dated September 22, B.E.2547 (2004}, under the Enhancement and Consarvation of
Mational Environmental Quaity Act B.E.2535 (1992). Mational Environmental Quality Act BLE.2535 (1992).

Laboratory Reviewer Laboratory Supervisor Laboratory Supervisor

D0 WOT COPY PARTTAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 00 NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFTCIAL APPROVAL
REFORT ARALYSIS REFERS TO SUBMITTED SAMPLE (5] ONLY REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
Fage 171 F-RP-020 Rev. 04, July 6, 2021 Page 1/1 F-RP-D20 Rev. 04, July 6, 2021
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Environment Research & Technology Company Limited

25114 Mu 6 Sod Chiianakhet 1, Ngam Wong Wan Rosd,
ke Si, Banghok 10210
Tl 0-2054-T745-h Fax (1-2954-7747

Environment Research & Technology Company Limited

28/114 Ma 6 Sol Chinnukhet 1, Ngum Wang Wan Road,
Si. Banghok 10210
Tel D-2954-TT45-0 Fay B-2054-T747

Thung Semg Hon

envi research envi research Hong.

E-mall : envidenviresearch.coth E-mail 1 envif@enviresenrch.o.th
wwwenviresearch.cnah

Head OfficeTas 11D 0105 542 064 931

EnvironMeENT REsEARCH & TECHNOLOGY Co., LTD.

resgarch, co.th
Head OfficeTax 1D 0105 542 064 981

ENvIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

ANALYSIS REPORT ANALYSIS REPORT

Customer Name
Address
Project Name

: Vision E. Consultants Co., Ltd.
:101/22 Moo 2, Soi Maneeya 5ol 3, Sal Ma, Mueang Nonthaburi, Nonthabur 11000
s Tannsrdndinndouuvdsleganuauuaasifosdiuony wlanas 1 Jawirfieolan wasqgloio

Customer Name
Address
Project Name

+Vision E. Cansultants Co., Ltd.
£101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthabur, Nonthaburi 11000
Hlasinsdailiandomuvdolsgehvasunananfivsdiuume wanad 1 FTondadsglan wasglovio

(FrumguadaTaud-8 (WME-E))
sdovievienlan wazglevo

£ Ambient Alr Quality
TS nnFuaed 32/3 vhuidluwda wilid 8 duam dnandlnsata Saudaglaio

(Fruvauuaninui-a (WME-E))
s dnAselan ursaTuvio

= Ambient Air Quality
rudnauiawd 32/3 thuiuud wid 8 dhuans dinondlngae dadegTmiu

Project Location
Measured Source
Measured Point
GPS. Coordinate

Project Location
Measured Source
Measured Point

GPS. Coordinate :UTM (WGS84) 47Q 0607668 E, 1863676 N Quotation No.  :2023-01033 sUTM (WGSB4) 47 0607668 E, 1863676 N Quotation No.  :2023-01033
Measured Date + December 14-17, 2023 Analysis No. +2023-AF729-001 Measured Date :December 14-17, 2023 Analysis No. :2023-AF729-001
Measured By ] Report No. £ 2024-RAAAG43 Measured By : I Report No. 1 2024-RAAAGS
Analyzed By : Environment Research & Technology Co., Ltd. Report Date 2 January 17, 2024 Analyzed By : Environment. Research & Technology Co., Ltd. Report Date :January 17, 2024
Measured Instrument  : NOx Chemiluminescence Analyzer Horiba Model APNA-370 Serial Number USSWO31M Measured Instrument 502 UV-Fluorescence Analyzer Horiba Model APSA-370 Serlal Number X7L602W6
Result (ppm) Interval Time Result S0 (ppm)
Interval Time Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23 Standard®’ Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23
NO NOz NOx NO NO2 NOx NO NO2 NOx NOz 10:00-11:00 0.0014 0.0014 0.0014

10:00-11:00 0.0024 0.0075 0.0039 0.0031 0.0083 0.0114 0.0028 0.0083 0.0111 11:00-12:00 0.0014 0.0015 0.0014

11:00-12:00 0.0021 0.0075 0.0095 0.0028 0.0087 0.0115 0.0024 0.0079 0.0103 12:00-13:00 0.0015 0.0015 0.0015

12:00-13:00 0.0019 0,0069 0.0088 0.0021 0.0075 0,006 0.0023 0.0080 0.0103 13:00-14:00 0.0015 0.0015 0.0015

13:00-14:00 0.0019 0.0069 0.0088 0.0021 0.0073 0,0094 0.0021 0.0072 0.0003 14:00-15:00 0.0015 0.0016 0.0015

14:00-15:00 0.0018 0.0066 0.0084 0.0026 0.0078 0.0104 0.0020 0.0070 0.0090 15:00-16:00 0.0015 0.0016 0.0016

15:00-16:00 0.0018 0.0070 0.0088 0.0019 0.0068 0.0087 0.0020 0.0071 0.0091 16:00-17:00 0.0016 0.0016 0.0016

16:00-17:00 0.0018 0.0076 0.0034 0.0019 0.0070 0.0089 0.0019 0.0072 0.0091 17:00-18:00 0.0015 0.0016 0.0016

17:00-18:00 0.0018 0.0075 0.0093 0.0020 0.0082 0.0102 0.0025 0.0107 0.0132 18:00-19:00 0.0014 0.0015 0.0014

18:00-19:00 0.0041 0.0142 0.0183 0.0026 0.0110 0.0136 0.0045 0.0130 0.0175 19:00-20:00 0.0014 0.0014 0.0013

19:00-20:00 0.0036 0.0124 0.0160 0.0028 0.0107 0.0135 0.0024 0.0107 0.0131 20:00-21:00 0.0014 0.0015 0.0013

20:00-21:00 0.0034 0.0154 0.0188 0.0027 0.0118 0.0145 0.0034 0.0112 0.0146 21:00-22:00 0.0014 0.0015 0.0014

21:00-22:00 0.0026 0.0104 0.0130 0.0031 0.0118 0.0143 0.0036 0.0126 0.0162 22:00-23:00 0.0014 0.0014 0.0013

22:00-23:00 0.0035 0.0153 0.0194 0.0025 0.0122 0.0147 0.0024 0.0107 0.0131 23:00-00:00 0.0014 0.0015 0.0013

23:00-00:00 0.0037 0.0133 00170 0.0034 0.0127 0.0161 0.0026 0.0114 0.0140 00:00-01:00 0.0014 0.0014 0.0014

00:00-01:00 0.0033 0.0133 0.0166 0.0029 0.0120 0.0149 0.0026 0.0108 0.0134 01:00-02:00 0.0013 0.0014 0.0013

01:00-02:00 0.0037 0.0128 0.0165 0.0029 0.0117 0.0146 0.0025 0.0119 0.0144 02:00-03:00 0.0014 0.0015 0.0014

02:00-03:00 0.0030 0.0120 0.0150 0.0055 0.0133 0.0188 0.0023 0.0091 0.0114 03:00-04:00 0.0014 0.0015 0.0014

03:00-04:00 0.0033 0,018 0.0151 0.0048 0.0127 0.0175 0.0024 0.0102 0.0126 04:00-05:00 0.0014 0.0015 0.0014

04:00-05:00 0.0030 0.0087 0.0117 00079 0.0123 0.0202 0.0023 0.0089 0.0112 05:00-06:00 0.0014 0.0015 0.0014

05:00-06:00 0.0035 0.0087 0.0122 0.0143 0.0119 0.0262 0.0027 0.0120 0.0147 06:00-07:00 0.0014 0.0015 0.0014

06:00-07:00 0.0026 0.0085 0.0111 0.0030 0.0097 0.0127 0.0023 0.0077 0.0100 07:00-08:00 0.0014 0.0014 0.0014

07:00-08:00 0.0037 0.0090 0.0127 0.0073 0.0111 0.0184 0.0024 0.0078 0.0102 08:00-09:00 0.0014 0.0014 0.0014

08:00-09:00 0.0037 0.0087 0.0124 0.0036 00091 0.0127 0.0025 0.0074 0.0093 05:00-10:00 0.0014 0.0015 0.0014

09:00-10:00 0.0033 0.0073 0.0106 0.0034 0.0082 0.0116 0.0048 0.0081 0.0129 24 Hours Average 0.0014 0.0015 0.0014 0.123

24 Hours Average 0.0029 00100 | 0.0129 | o038 | o.0102 | o.o140 | 0.0027 | 0.0095 0.0122 - 1 Hour Maximum 0.0016 0.0016 0.0016 0.302"
1 Hour i 0.0041 0.0159 0.0194 0.0143 0.0133 0.0262 0.0048 0.0130 0.0175 0.17 Remark : 1* Notification of National Ervironmental Board, No.10, 8.E.2538 {1355), published In the Royal Government Gazetta No.112 Part 420 dated May 25, B.E.2538 [1995) and Notification

No.24, B.E.2547 (2004), published in the Royal Government Gazette No,121 Special Part 104D dated September 22, B.E.2547 (2004), under the Enhancement and Conservation of
National Environmental Quality Act B.E,2535 (1992).

* Notification of National Ervironmental Board, No.12, B,E.2538 (1955), published in the Royal Government Gazette No.112 Special Part 270 dated July 13, BE.2538 {1995) and
Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette 1o, 118 Special Fart 300 dated Apeil 30, B.E.2544 (2001), under the Enhancement and
Consarvation of Netional Environmental Quality Act 8.E.2535 (1992).

Remark: ¥ PNotification of National Environmental Board, Ne.10, B.E.2538 (1995), pubfished in the Royal Government Gazette No,112 Part 420 dated May 25, B.E.2538 (1995), Notification
Mo.2B, B.E.2550 (2007}, published in the Royal Gavernment Gazette No.124 Special Fart 58D dated May 14, 8.E.2550 (2007} and Notification No.33, B.E.2552 (2009), published in
the Royal Government Gazeste No.126 Special Part 114D dated August 14, B.E,2552 (2003), under the Enhancement and Consarvation of National Environmental Qualty Act
B.E.2535

Laboratory Supervisor

Laboratory Reviewer

Laboratory Supervisor —

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT CFFICTAL APPROVAL
DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) OMLY REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
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envi research

EnviRONMMENT RE AR(‘H & TecHnoLoey Co., LTD

114 Mu 6 Sei C

Thung Seng Hong, Lak

Tel 1-2954-77

Environment Rescarch & Technology Company Limited
Njpaan. W Wan Road,
Bangkok 11210
ax 11-2954-7747
Eenuil : enviiEeuvirescarelco.th

wiw.enviresearch.ca.th

Head OfMee Tax 1D 0105 542 D64 981

Customer Name
Address
Project Name

Project Location
Measured Source
Measured Point

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd.
+101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000

sTasemsudat ianduuundnlisguitastndaawfosdineon wlaaaa 1 Sowladeaian wasgTowo
(Fumaundaiawl-§ (WME-E))
PAmiadn ey lan wasqlmin

: Ambient Alr Quality

ruftanfuasd 3273 danduida il 8 duans dnanslingaia Foring Tmia

$UTM (WGSB4) 47Q 0607668 E, 1863676 N Quotation No. :2023-01033
:December 14-17, 2023 Analysis No. : 2023-AF729-001
] Report No.  :2024-RAAAS4S

: Environment Research & Technology Co., Ltd. Report Date t January 17, 2024
:CO NDIR Analyzer Horiba Model APMA-370 Serial Number 4N02XP27

envi research

ENVIRONWENT RESEARCH & TECHNOLOGY CO,, LT

ment Research & Technology Company Limited
257104 M 6 Sei Chinnakhet 1,

Nan R,
Bungzlkok 10214
45-6 Fax -2954-T747

m W

Thung Song Honp,

enviresenreh.en.th
viresearch.co.th
Hemt Office/Tax 1 0105 542 064 981

Result CO (ppm)
Interval Time Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23 Standard
1hrAvg | BhrAvg | 1hrAvg | BhrAvg | 1 hrAvg | 8 hr Avg

10:00-11:00 0.4 = 0.5 0.5 0.5 0.6

11:00-12:00 0.4 - 0.4 04 0.5 0.6

12:00-13:00 04 - 0.4 0.4 0.6 0.6

13:00-14:00 03 = 0.4 0.4 0.5 0.5

14:00-15:00 0.3 - 04 04 0.4 0.5

15:00-16:00 0.4 - 0.4 0.4 0.4 0.5

16:00-17:00 0.4 - 03 04 0.4 0.5

17:00-18:00 03 0.4 0.4 0.4 0.7 0.5

18:00-19:00 0.4 0.4 0.6 0.4 0.9 0.6

19:00-20:00 0.6 0.4 0.4 0.4 0.5 0.6

20:00-21:00 0.5 0.4 07 0.4 0.5 0.5

21:00-22:00 0.4 0.4 0.4 0.4 0.5 0.5

22:00-23:00 0.5 0.4 0.4 0.4 0.5 0.6

23:00-00:00 0.5 0.4 0.5 0.5 0.5 0.6

00:00-01:00 0.6 0.5 0.7 0.5 0.5 0.6

01:00-02:00 0.5 0.5 0.6 0.6 0.5 0.6

02:00-03:00 0.5 0.5 0.5 0.5 0.5 0.5

03:00-04:00 0.5 05 0.6 0.6 0.5 0.5

04:00-05:00 0.5 0.5 0.6 0.6 0.4 0.5

05:00-06:00 0.5 0.5 0.8 0.6 0.4 0.5

06:00-07:00 0.5 05 0.7 0.6 0.4 0.5

07:00-08:00 0.4 0.5 0.5 0.6 0.4 0.4

08:00-09:00 0.4 0.5 05 0.6 0.4 0.4

09:00-10:00 0.4 0.5 0.4 0.6 0.4 D4
24 Hours Average 0.4 - 0.5 - 0.5 - -
1 Hour Maximum 0.6 - 0.8 = 0.2 = 30
8 Hours Maximum - 0.5 = 0.6 - 0.6 -]

Remark: + MNotification of Natianal Envirenmental Board, No.10, B.E.2538 {1995), pubished in the Royal Government Gazette No,112 Part 420 dated May 25, 8.E.2538 (1995), under the

and G

of National Quality Act B.E.2535 (1592).

Laboratory Reviewer Laboratory Supervisor

DO WAT COPY PARTIAL OF THIS ANAL FSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TQ SUBMITTED SAMPLE (5) ORLY

Fage 11 F-RP-053 Rev.03, November 22, 2018

Customer Name
Address
Project Name

Project Location
Measured Source
Measured Point

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

ANALYSIS REPORT

: Vision E. Consultants Co., Ltd.
+101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000

s Tanamsufal Tnsfuuuvasdsegaiuasuvdianfosdiunme wlssaa 1 Javiadenlan wasdlofo
(guvaunaniaudl-8 (WME-E))
+ FowTafiuylan wardgloviy

: Amblent Air Quality

rufadiaed 2/5 drduui whid 8 diuans Sunandlngana Seuiagiui

+UTM (WGS8B4) 47Q 0608302 E, 1865267 N Quotation No. :2023-01033

: December 14-17, 2023 Analysis No. £ 2023-AF729-004
Report No. : 2024-RAAAS4E

: Envirenment Research & Technology Co., Ltd. Report Date January 17, 2024

t NOx Chemiluminescence Analyzer Horiba Model APNA-370 Serial Number TNTLC359

Result (ppm)
Interval Time Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23 Standard!”
NO NO=z NOx NO NO=z NOx NO NO=z NOx NO2
10:00-11:00 0.0030 0.0076 0.0106 0.0030 0.00%4 0.0124 0.0027 0.00%8 0.0125
11:00-12:00 0.0035 0.0083 0.0118 0.0022 0.0086 0.0108 0.0021 0.0096 0.0117
12:00-13:00 0.0028 0.0074 0.0102 0.0021 0.0087 o.0102 0.0018 0.00E8 0.0106
13:00-14:00 0.0022 0.0071 0.0093 0.0027 0.0102 0.012% 0.0015 0.0081 0.0096
14:00-15:00 0.0023 0.0073 0.0096 0.0018 0.0080 0.0058 0.0015 0.0077 0.0092
15:00-16:00 0.0023 0.0075 0.0098 0.0017 0.0078 0.0095 0.001& 0.0076 0.0092
16:00-17:00 0.0018 0.0072 0.0090 0.0018 D.0080 0.0058 0.0018 0.0074 0.0090
17:00-18:00 0.0018 0.0071 0.0089 0.0018 0.0086 0.0104 0.0016 0.0085 0.0101
18:00-19:00 0.0015 0.0072 0.0088 0.o018 D.0087 0.0105 0.o017 0.0085 0.0103
19:00-20:00 0,0019 0.0084 0.0103 0.0015 0.0083 0.0058 0.0016 0.0100 0.0116
20:00-21:00 0.0019 0.0086 0.0105 0.o062 D.0162 0.0224 0.0017 0,0092 0.0109
21:00-22:00 0.0089 0.0125 0.0194 0.0023 0.0124 0.0147 0.0016 0.0085 0.0111
22:00-23:00 0.0082 0.0140 0.0222 0.0021 0.0112 0.0133 0.0021 0.0106 0.0127
23:00-00:00 0.0085 0.0165 0.0250 0.0020 0.0100 0.0120 0.0018 0.0033 0.0111
00:00-01:00 0.0027 0.0095 0.0123 0.0020 0.0093 0.0113 0.0018 0.0105 0.0123
01:00-02:00 0.0023 0.0083 0.0112 0.0040 0.0098 0.0138 0.0021 0.0114 0.0135
02:00-03:00 0.0027 0.0104 0.0131 0.0020 0.0090 0.0110 0.0024 0.0104 0.0128
03:00-04:00 0.0037 0.0108 0.0145 0.0026 0.0107 0.0133 0.0026 0.0112 0.0138
04:00-05:00 0.0036 0.0108 0.0144 0.0030 0.0113 0.0143 0.0021 0.0100 D.0121
05:00-06:00 0.0035 0.0113 0.0148 0.0034 0.0117 0.0151 0.0021 0.008% 0.0110
06:00-07:00 0.0040 0.0123 0.0163 0.0036 0.0124 0.0180 0.0021 0.0086 0.0107
07:00-08:00 0.0029 0.0099 0.0128 0.0029 0.0105 0.0135 0.0020 0.0085 0.0105
08:00-08:00 0.0035 0.0057 0.0132 0.0038 0.0102 0.0140 0.0022 0.0084 0.0106
09:00-10:00 0.0034 0.0024 0.0128 0.0036 0.0102 0.0138 0.0025 0.0087 0.0112
24 Hours Average 0.0034 0.0096 0.0130 0.0027 0.0101 0.0128 0.0020 0.0092 0.0112 -
1 Hour Maximum 0.0085 0.0165 0.0250 0.0062 0.0162 0.0224 0.0027 0.0114 0.0138 0.17
Remark s 1 Notification of National Environmenta! Board, No.10, B.E2538 (1995), published in the Royal Government Gazette No.112 Part 420 dated May 25, 8.E.2538 (1995), Notification

1i0.26, B.£.2550 (2007), pubiched In the Aoyl Government Gazett No.124 Special Part SBD dated May 14, B.E.2550 (2007) and Notification No.33, BLE.2552 (2009), whlnlu:d in
the Royal Government Gazette No,126 Spedial Part 114D dated August 14, B8,E2552 (2009), under

B.E.253

alory Kewviewer
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envi

EnviRONMENT RESEARCH & TECHNMOLOGY Co., LTD.

research

Environment Research & Technology Company Limited
25/114 Mu 6 Sod Chinnakhet 1, N Wong Waun Road,

Thunyg Sang Hel k Si. Bangkek 10210

Tol 1295477456 Pax (29847747

E-mail : envi@enviresearch.co.th

wawenvireseareh.ea.th

Head OMee/Tax 10 0105 542 64 981

Customer Name
Address
Project Name

Project Location
Measured Source
Measured Point

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd,
:101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000 -

lannmeaalinndonuvdnegianuazuvananfiosdusens wlanaa 1 JawindsoTan uazglao
(grumauuaniaud-3 (WME-E))
Tawiavinelan uasqloio

: Ambient Air Quality
rudtnnuami 2/5 thuiiuwd wihd 8 duans dwnanslasand Sauinglmio

envi research

ENVIRONMENT REI

ARCH & TECHNOLOGY Co, LTD

ed
pam Wong Wan Road,
ak 10210
456 Fax 0-2954-7747

Environment Research & Technology Company Lim
25114 M 6 Soi €]

nmakhet 1,
e Hang, Lak Si, Ban
Tel -

E-mail - emvifenviresearch.co.th

Wi enviresearch.coth

Wead OfleerTax 11 0105 542 064 951

GPS. Coordinate :UTM (WGSB4) 47Q 0608302 E, 1865267 N Quotation No. :12023-01033
Measured Date :December 14-17, 2023 Analysis No. 1 2023-AF729-004
Measured By E | Report No. 1 2024-RAAAI4T
Analyzed By : Enwvironment Research & Technology Co., Ltd. Report Date :January 17, 2024
Measured Instrument  :50: UV-Fluorescence Analyzer Horiba Model APSA-370 Serfal Number 12E8X34P
Interval Time Respit 502 (PRI} dard
Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23

10:00-11:00 0.0003 0.0016 0.0016

11:00-12:00 0.0018 0.0015 0.0016

12:00-13:00 0.0018 0.0016 0.0016

13:00-14:00 00017 0.0016 0.0017

14:00-15:00 0.0017 0.0016 0.0017

15:00-16:00 0.0017 0.0018 0.0017

16:00-17:00 0.0018 0.0016 0.0017

17:00-18:00 0.0017 0.0015 0.0016

18:00-15:00 0.0016 0.0017 0.0016

19:00-20:00 0.0017 0.0016 0.0016

20:00-21:00 0.0016 0.0015 0.0014

21:00-22:00 0.0017 0.0015 0.0015

22:00-23:00 0.0016 0.0015 0.0015

23:00-00:00 0.0016 0.0015 0.0016

00:00-01:00 0.0016 0.0016 0.0016

01:00-02:00 0.0017 0.0015 0.0016

02:00-03:00 0.0017 0.0015 0.0016

03:00-04:00 0.0018 0.0016 0.0015

04:00-05:00 0.0016 0.0016 0.0015

05:00-06:00 0.0016 0.0016 0.0014

06:00-07:00 0.0015 0.0015 0.0014

07:00-08:00 0.0015 0.0015 0.0014

08:00-05:00 0.0014 0.0015 0.0014

09:00-10:00 0.0015 0.0015 0.0015

24 Hours Average 0.0016 0.0016 0.0016 0.12+"
1 Hour 0.0018 0.0018 0.0017 0.30%"

Remark : ¥ Notification of Natonad Ervironmental Board, Mo.10, 8,E.2538 (1995), published In the Royal Government Gazette Mo.1132 Part 42D dated May 25, B.E.2538 (1995) and Notification

Ho,24, B.E2547 (2004), published in the Royal Government Gazette No. 121 Special Fart 1040 dated September 22, 8.E.2547 (2004}, under the Enhancement and Cansarvation af
National Environmental Quality Act B.E,2535 (1952},

' MNotification of National Enviranmental Board, No.12, 8.E.2538 (1995), published in the Royal Government Gazette Mo, 112 Special Part 270 dated July 13, B.E.253B (1995) and
Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette No.118 Special Part 390 dated April 30, B.E.2544 (2001), under the Enhancement and
Conservation of qunnl Erwironmental Quality Act 6.E.2535 {1992).

Laboratary Supervisor
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Customer Name
Address
Project Name

Project Location
Measured Source
Measured Point

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

ANALYSIS REPORT

:Vision E. Consultants Co,, Ltd.
:101/22 Moo 2, Sol Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000

tlananadndiandouvdalssdininuasumananiosduonn wanas 1 Sowladenlan uasglovo
(gruvgundaiaud-8 (WME-E))
sdowdaiueTan uasgluwa

+ Ambient Air Quality
rwdtauhuawd 245 dhuidud vl 8 diuane dunanslasaa Sariaginie

:UTM (WG5SE4) 47Q 0608302 E, 1865267 N Quotation No. :2023-01033
iDecember 14-17, 2023 Analysis No.  : 2023-AF729-004
] Report No.  :2024-RAAA94S

: Environment Research & Technology Co., Ltd. Report Date  : January 17, 2024

:CO NDIR Analyzer Horiba Model APMA-370 Serial Number REBBRWOL3

Result CO (ppm)
Interval Time Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23 Standard**
1hrAvg | BhrAvg | 1hrAvg | 8hrAvg | 1hr Avg | B hr Avg

10:00-11:00 0.4 - 04 0.4 0.4 0.5

11:00-12:00 0.4 - 0.4 0.4 04 0.5

12:00-13:00 0.4 - 0.4 0.4 0.4 04

13:00-14:00 0.3 = 04 0.4 0.4 0.4

14:00-15:00 0.3 - 0.4 0.4 0.4 04

15:00-16:00 0.4 = 0.4 0.4 0.4 0.4

16:00-17:00 0.4 - 0.4 0.4 0.4 0.4

17:00-18:00 0.3 0.4 0.3 0.4 0.4 0.4

18:00-19:00 0.3 0.4 0.4 0.4 0.4 0.4

19:00-20:00 0.4 0.4 0.4 0.4 04 04

20:00-21:00 0.4 0.4 0.4 0.4 0.4 0.4

21:00-22:00 0.4 0.4 0.4 0.4 0.4 0.4

22:00-23:00 0.4 0.4 0.4 0.4 0.4 0.4

23:00-00:00 0.4 0.4 0.4 0.4 0.4 0.4

00:00-01:00 0.4 0.4 0.5 0.4 0.5 0.4

01:00-02:00 0.5 0.4 0.5 0.4 0.5 0.4

02:00-03:00 0.5 0.4 0.5 0.4 0.5 0.4

03:00-04:00 0.5 0.4 0.6 0.5 0.5 0.4

04:00-05:00 0.5 0.4 0.6 0.5 0.4 0.4

05:00-06:00 0.5 0.5 0.5 0.5 0.4 0.4

05:00-07:00 0.5 0.5 0.5 0.5 0.4 0.4

07:00-08:00 0.4 0.5 0.5 0.5 0.4 0.4

08:00-02:00 04 05 0.5 0.5 0.4 0.4

09:00-10:00 0.4 0.5 0.4 0.5 0.4 0.4
24 Hours Average 0.4 = 0.4 = 0.4 = -
1 Hour 0.5 = 0.6 - 0.5 # 30
8 Hours Maximum = 0.5 - 0.5 = 0.5 9

Remark ¢

" Notification of Mational Environmental Beard, No.10, B.E.2538 {1995), published in the Royal Government Gazette No.112 Part 420 dated May 25, B.E.2538 (1995), under the

Enhancement and Conservation of Kational Enviranmental Quality Act 8E.2535 {1992),

IEWED Laboratory Supervisor
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ompany Limited

am Wong Wan Road,

Environment Research & Technology Company Limited

Environment Research & Technology C
i 357114 Mu 6 Sai Chinnakhet 1, Nyam Wong Wan Road,

257114 Mu & hinmakh:

ARl b ST T
E-madl : envidgenviresearchocoth E-mail : enviii enviresearchcodl
ARCH & TECHNOLOGY Co., LTD. W envireearchves.th ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. ) wwiwnnviresearch.coth
Head Office/Tax 10 0105 242 064 981 Head OFice Tax 1D 0105 542 064 981
ANALYSIS REPORT ANALYSIS REPORT
Customer Name :Vision E. Consultants Co., Ltd. Customer Name 1 Vision E. Consultants Co., Ltd.
Address $101/22 Moo 2, Sol Maneeya Sol 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000 Address :101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name sTasensndallesdouundalssgehuasumsnanfiosdome wanasd 1 fonatzaian wasgloio Project Name HTesonndalinsdeuuwsdnlsgiahuazundana ndosdunoie wlaoas 1 Fowladnelan vasgluvo
(gruvauudniaul-8 (WME-E)) (Fnvguaaniauwl-a (WME-E))
Project Location r¥aniniun lan wasqgluwn Project Location Tawiadenisn uasglei
Measured Source : Ambient Air Quality Measured Source : Ambient Air Quality
Measured Point sudnanPuead 3243 dhanduud wid 8 dwans dunandlnsana Saudadlmiu Measured Point sftanfuai 32/3 thuduei wiid 8 suans dunandlnsana Faiaginiu
GPS. Coordinate UTM (WGS84) 47Q 0607668 E, 1863676 N Quotation No, :2023-01033 GPS. Coordinate 1UTM (WGS84) 47Q 0607668 E, 1863676 N Quotation No. :2023-01033
Measured Date : December 14-17, 2023 Analysis No.  :2023-AF729-001 - 003 Measured Date :December 14-17, 2023 Analysis No.  : 2023-AF729-001 - 003
Measured By E ] Report No.  :2024-RAAA33S Measured By E ] Report No.  :2024-RAAA33S
Analyzed By s Environment Research & Technology Co., Ltd. Report Date  :January 17, 2024 Analyzed By +Environment Research & Technalogy Co., Ltd. Report Date  :January 17, 2024
Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23 5 Percentage frequency of wind in each speed and direction
Hetn/mins Ws WD Ws Wb Ws W5 Wind Directian 0411 Ti21 23341 3141 a1 Total
10:00-11:00 0.9 NNE 1.8 WsW 13 W N 1.38889 0.00000 0.00000 0.00000 0.00000 1,38889
11:00-12:00 0.9 NNE 13 W 1.8 WswW NNE 277778 1.36889 0.00000 0.00000 0.00000 4.16667
12:00-13:00 13 NNE 13 W 1.3 w NE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
13:00-14:00 0.9 WNW 1.3 w 2.1 Wwsw ENE 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000
14:00-15:00 13 WSW 0.9 W 1.8 WsW E 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
15:00-16:00 0.9 w 0.9 WNW 1.8 Wsw ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
16:00-17:00 09 Wsw 0.9 w 1.3 Wsw SE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
17:00-18:00 09 WSW 0.9 Wsw 13 WsW S5E 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
18:00-19:00 <04 Calm 0.4 WsW 0.4 WsW 5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
19:00-20:00 <04 Calm <04 Calm <0.4 Calm S55W 1.38889 0.00000 0.00000 0.00000 0.00000 1.38889
20:00-21:00 <04 Calm <04 Calm <0.4 Calm sw 000000 0.00000 0.00000 0.00000 0.00000 0.00000
21:00-22:00 <0.4 Calm <0.4 Calm <0.4 Calm Wsw 19.44440 20.83330 1.38B89 0.00000 0.00000 41.66659
22:00-23:00 <0.4 Calm <0.4 Calm <0.4 Calm w 12.50000 6.94444 0.00000 0.00000 0.00000 19.44444
23:00-00:00 <04 Calm 0.4 S5W 0.4 w W 4.16667 0.00000 0.00000 0.00000 0.00000 4.16667
00:00-01:00 <04 Calm <0.4 Calm 0.4 N Nw 1.38889 0.00000 0.00000 0.00000 0.00000 1,38889
01:00-02:00 0.4 w <0.4 Calm 0.5 NwW NNW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
02:00-03:00 0.9 w 0.4 WNW 0.4 WSwW Calm 26.38890
03:00-04:00 0.4 w <0.4 Calm 0.9 WswW
04:00-05:00 0.4 Wsw 0.4 WsW 13 Wsw
05:00-06:00 0.9 WsW <0.4 Calm 13 Wsw
06:00-07:00 09 w 0.4 wsw 13 Wsw
07:00-08:00 0.9 WswW 13 WsW 0.4 Wsw
08:00-09:00 18 WSW 18 wsw 0.5 Wwsw
09:00-10:00 18 WsW 18 WswW 09 W
Remark: W5 = Wind Speed (my's)
wo = Wind Direction
Height of wind vane and anemometer above ground 10 meters.
.f')
DO KOT COPY PARTTAL OF THIS ANALYSIS REPORT WITHOUT OFFTCIAL APPROVAL DO NOT COPY PARTIAL OF THIS ANALYSIS REFORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY REPORT ANALYSTS REFERS TO SUBHITTED SAMALE (5) OMLY
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Environment Research & Technology Company Limited Environment Research & Technology Company Limited

250114 Mu 6 S0l Chinnakhet 1. Ngam Wong Wan Road,
Thung Seng Hesg, Lak Si, Banghek 10210
Tel 1-2954-7745-6 Fax (-2954-7747

257104 M 6 Sob Chingnl mm Wong Won Raad,

envi research = " Thumg Snng k Si, Bangkok 10210
Te! 1-2954-7747

L - E-mail ¢ esearch.eath

E-mmail - envi@enviresearch.coth

ENVIRONMENT RESEARCH & TECHNOLOGY Co,, LTD. wwsenviruscarch.co.th EnvIRONMENT RESEARCH & TECHNOLOGY Co,, LTD. sarynyleesmarchisth
end CificeTax T 05 547 064 981 Head Oiflee Tax 11 0105 542 064 941
ANALYSIS REPORT
Customer Name :Vision E. Consultants Co., Ltd.
ANALYSIS REPORT Address :101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
Customer Name : Vision E. Consultants Co., Ltd. Project Name HasonsudaiilandSouundalssdanuasundaandosdiunne laaaa 1 Sowlainaian wasglovio
Project Name : Iesnsndatin ol ual dnanfosduune ulanaa 1 Sowladeolan wasgTovio (gTuvaunansand-a (WME-E))
(FrumaunERnTaul-8 (WME-E)) Project Location sHawlafiseyian uasgTuda
:x:::: xbr;t B:;:ﬁg“;:ﬂszzggﬂmm"ﬁ“ vl B dwans Snandlnaana SaiagTmia Measured Source + Ambilent Air Quality
Report No. 2024-RAAA3ZIS ‘ Measured Point rudtndiaud 2/5 danduud wid 8 dwans sunondlnsaa Sadaaloie
GPS. Coordinate 1 UTM (WGSB4) 470 0608302 E, 1855267 N Quotation No. :2023-01033
Measured Date t December 14-17, 2023 Analysis No.  :2023-AF729-004 - 006
Measured By ] Report No.  :2024-RAAA336
Analyzed By 1 Environment Research & Technology Co., Lid. Report Date  : January 17, 2024
Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23
DT Ws WD WS : WD WS WD
10:00-11:00 0.9 NE 0.9 NHW 0.9 NNW
11:00-12:00 0.4 E 0.4 NHNW 0.9 NNW
12:00-13:00 0.9 N 0.9 NNW 0.4 MNNW
13:00-14:00 0.4 NNW 0.9 N 0.4 NW
14:00-15:00 0.4 N 04 NNW 0.4 WhW
15:00-16:00 <0.4 Calm 0.4 NNE 0.4 WNW
16:00-17:00 0.4 NNW <0.4 Calm <0.4 Calm
17:00-18:00 0.4 N =0.4 Calm <0.4 Calm
18:00-19:00 0.4 N <0.4 Calm <0.4 Calm
19:00-20:00 <0.4 Calm <0.4 Calm <0.4 Calm
20:00-21:00 <0.4 Calm <0.4 Calm <04 Calm
21:00-22:00 <04 Calm <0.4 Calm <0.4 Calm
22:00-23:00 <0.4 Calm <0.4 Calm <0.4 Calm
i 23:00-00:00 <0.4 Calm <0.4 Calm <04 Calm
--l------}------_------: 00:00-01:00 0.4 NNE <0.4 Calm <0.4 Calm
; ! | AR 01:00-02:00 (K] N <04 Caim 04 NNW
g ! 02:00-03:00 13 AW 04 N 0.4 NNW
Tl / / 03:00-04:00 0.9 N 0.4 N 0.4 W
Aol 04:00-05:00 0.4 NNW 0.4 NNW <04 Calm
v g o 05:00-06:00 <04 Calm <04 Caim <04 Caim
Ll 06:00-07:00 1.3 NNW <0.4 Calm <0.4 Calm
e 07:00-08:00 <0.4 Calm 0.4 Calm <04 Calm
I T 08:00-09:00 0.4 NW <04 Calm 0.4 NNW
s = \ 09:00-10:00 0.4 NNW 0.4 NNW 0.4 NNW
o ’ Remark: W5 = Wind Speed (m/s}
- WIND SPEED WD = Wind Direction
& _aE 3 (mis) Height of wind vane and anemometer above ground 10 meters.
2 B = s
B a1-41
] z1-24
B 11-21
B o411
Calms: 26.39%
Laboratory Supervisor
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Environment Research & Technology Company Limited = Environment Research & Technology Company Limited

25114 Mu 6 Sol Chinnakhet 1, Ngam Weng Wan Road, 25114 Mu 6 Sl Chinnakhet 1. Ngam Wang Wan Hoad,

. Thumg Seng Hong, Lak Si, Basghok 10210
ENVI TEsearc
enyi research Tel 0-2954-7745-4 Fax 0-2984.7747

E-mail © enviienviresearch,co.th

envi research Thung Song Tong, Lak SL Baogkelk 1021
Tul 0-2954-7T45-6 Fax 0-2954-7747
Eamull @ envifonviresearchcoth

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. wwvayiFeseareh co.th EnvironmENT RESEARCH & TECHNDLOGY Co,, LTD. ok instarehontl
Tleael OMeelTax 11 0105 542 064 941 Head Offiee/Tax 1D 11105 542 064 981
ANALYSIS REPORT
Customer Name :Vision E. Consultants Co., Ltd. ANALYSIS REPORT
Address 110122 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name tlasemsudatllandouuvanlsgmiaunsnaniosduomo wanaa 1 Jouiafivnlan wasglnio Customer Name :  Vision E. Consuitants Co., Ltd.
(grumguEdniau-8 (WME-E)) Project Name 1 Iesomsaaaillend sz iml AEfiesdunng wilasad 1 Sowdadnnlan uasglmio
Project Location s FavTodma lan wasgTovin (gruvaunanfnudl-8 (WME-E))
Measured Source  : Ambient Air Quality i g T, U SO 1G5 P i s ot i S e Mot
Measured Point ruFnanuanid 2/5 thuiuwi widi 8 diuane dunanelnsats doudaaTnio Report No. ﬁ;:.“mgﬁ '
GPS. Coordinate 1 UTM (WGS84) 47Q 0608302 E, 1865267 N Quotation No. :2023-01033
Measured Date 1 December 14-17, 2023 Analysis No.  :2023-AF729-004 - 006
Measured By | ] Report No.  :2024-RAAAI36
Analyzed By : Environment Research & Technology Co., Ltd. Report Date  :January 17, 2024
Percentage frequency of wind in each speed and direction
Wik Dlewctiony 0411 1124 2131 3141 a1 Total
N 12.50000 0.00000 0.00000 0.00000 0.00000 12.50000
NNE 277778 0.00000 0.00000 0.00000 0.00000 2.77778
NE 1.38889 0.00000 0.00000 0.00000 0.00000 1.3888%
ENE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
E 1.38889 0.00000 0.00000 0.00000 0.00000 1.38889
ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
SE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
S5E 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
SSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
sW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
WswW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
w 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
WNW 2.77778 0.00000 0.00000 0.00000 0.00000 277778
Nw 2.77778 0.00000 0.00000 0.00000 0.00000 277778
NNW 25.00000 277778 0.00000 0.00000 0.00000 27.77778
Calm 48.61110

WIND SPEED
(mis)
=21
Bl s1- 41
3 zt-31
B i1-21
Wl o411

Calms: 48.61%

DO NOT COPY PARTIAL OF THIS ANALYSIES REPORT WITHOUT OFFICIAL APPROVAL
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Environment Research & Technology Company Limited —

Environment Research & Technology Company Limited
Ngam Wong Wan Road,

25/104 Mu b Wimmakhet 1, Ngam Wong Wan Road,
: S, Banghkok 10210
6 Fux 0-2034.7747

S

3, Banpkek 10210
x B-2954-7747

senrch.en. i

envi research

envi research Thung s"ﬂf:,:mu
ol 0-

T

E-mail & envid enviresearcl.co.th

E-mail ; vavi
www.enviresenrch.co.th
Head OfMice/Tux 1D 0105 542 064 981

ENVIRONMENT RE? ARCH & TECHNOLOGY Co,, LTD.

ENvIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

wwwenviresearel.co.th

Head OfficeTax 1D 0105 542 064 981

ANALYSIS REPORT ANALYSIS REPORT

Customer Name :Vision E. Consultants Co., Ltd. Customer Name :Vision E, Consultants Co., Ltd.

Address :101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000 Address £101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Musang Nenthaburi, Nonthaburi 11000

Project Name TasamsuAn Oinsnuuwaalsegaheasuvdsanfiossduoome wanaa 1 fowlafealan uasginio Project Name Hasansadnllasdouundanlgahuasundiaiosdiuun o wlaaas 1 fouladeelan wasglav

(Fruvauudniaud- (WME-E)) (sruvausdatawi-8 (WME-E))

Project Location Fowiaiunlan wasgluio Project Location Haowlafenlan wasgluiy

Measured Source :Ambient Air Quality Measured Source 1 Ambient Air Quality

Measured Point sustadutani 2/5 tuduud wilid 8 druane sunandlasata Sowiadiaio Measured Point rudtnidhutai 2/5 dhuiduwd widd 8 duane sunandlnsand Fowinglmio

GPS. Coordinate :UTM (WGSB4) 470 0608302 E, 1865267 N Quotation No. :2023-01033 GPS. Coordinate 1 UTM (WGS84) 470 0608302 E, 1865267 N Quotation No. :2023-01033

Measured Date :December 14-17, 2023 Analysis No.  : 2023-AF729-004 - 006 Measured Date :December 14-17, 2023 Analysis No.  : 2023-AF729-004 - 006

Measured By _ Report No. 1 2024-RAAA336 Measured By _ Report No. 1 2024-RAAAIZE

Analyzed By :Environment Research & Technology Co., Ltd. Report Date  :January 17, 2024 Analyzed By :Environment Research & Technology Co., Ltd. Report Date  :January 17, 2024

Dec 14-15, 23 Dec 15-16, 23 Dec 16-17, 23 . = Percentage frequency of wind in each s and direction

Date/vime Ws WD Ws WD W5 WD Wiiid pirgetion 0.4-1.1 1121 ? qu.x-;x 3.1-423ECl =41 Total
10:00-11:00 0.9 NE 0.9 NNW 0.9 NNW N 12.50000 0.00000 0.00000 0.00000 0.00000 12.50000
11:00-12:00 0.4 E 0.4 NNW 0.9 NNW NNE 2.77778 0.00000 0.00000 0.00000 0.00000 2.77778
12:00-13:00 0.9 N 0.9 NNW 0.4 NNW NE 1.38889 0.00000 0.00000 0.00000 0.00000 1.38889
13:00-14:00 0.4 NNW 0.9 N 0.4 NW ENE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14:00-15:00 0.4 M 0.4 NNW 0.4 WHW E 1.38889 0.00000 0.00000 0.00000 0.00000 1.38889
15:00-16:00 <04 Calm 0.4 NNE 0.4 WHNW ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
16:00-17:00 04 NNW <0.4 Calm <0.4 Calm SE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
17:00-18:00 0.4 N <0.4 Calm =04 Calm SSE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
18:00-19:00 0.4 [ <04 Calm <0.4 Calm S 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
19:00-20:00 <04 Calm <04 Calm <0.4 Calm SSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
20:00-21:00 <04 Calm <04 Calm <0.4 Calm SW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
21:00-22:00 <04 Calm <04 Calm <04 Calm WSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
22:00-23:00 <0.4 Calm <0.4 Calm <0.4 Calm w 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
23:00-00:00 <0.4 Calm <0.4 Calm <0.4 Calm WNW 2.77778 0.00000 0.00000 0.00000 0.00000 277778
00:00-01:00 0.4 NNE <0.4 Calm <0.4 Calm NW 277778 0.00000 0.00000 0.00000 0.00000 277778
01:00-02:00 09 N <04 Calm 0.4 NHNW NNW 25.00000 277778 0.00000 0.00000 0.00000 27.77778
02:00-03:00 13 NNW 0.4 N 0.4 NNW Calm 48.61110
03:00-04:00 0.9 N 0.4 N 0.4 NNW
04:00-05:00 0.4 MNW 0.4 NNW <04 Calm
05:00-06:00 <0.4 Calm <0.4 Calm <0.4 Calm
06:00-07:00 13 MNW <04 Calm <0.4 Calm
07:00-08:00 <0.4 Calm <04 Calm <0.4 Calm
08:00-09:00 0.4 NW <0.4 Calm 0.4 NNW
09:00-10:00 04 MNNW 0.4 MNW 0.4 NNW

Remark: WS = Wind Speed {mjs)

wD = Wind Direction

Height of wind vane and anemometer above ground 10 meters,

o
aporatory Reviewer Laboratory Supervisor
DG NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFTCIAL APPROVAL DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APFROVAL
REPORT ANALYSTS REFERS TO SUSMITTED SAMPLE (5) OMY REPORT ANAL VSIS REFERS T SLIBMITTED SAMPLE (5) ONLY
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Environment Research & Technology Company Limited

25/114 Mu 6 Sol Chinnakhet 1, Nyam Woung Wan Road,
envi research Thung Song Heng, Lok Si Bangkok 10210
Tel 0-2984-7745-6 Fax (1-2054.7147

E-mail : enviin

wiresvarcluen.th
www.envireseareh.eath
Hewd OMiceTax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD

ANALYSIS REPORT
Customer Name ¢ \ision E. Consultants Co., Ltd.
Project Name i TasonsudalTasd lszeiml winsadhugen wl 1 FowinfineyTan uasgluy
(5ruvgurdntaud-8 (WME-E))
Measured Point 1 winauuawd 2/5 twutuc wid 8 dwana dnandlnsans Saudagimia
Measured Date 1 December 14-17, 2023
Report No. : 2024-RAAA33ZE

WIND SPEED
(m/s)

H =41
B 31-41
[ 21-31
B 11-21
B os- 11

Calms: 48.61%

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
Fage 33
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envi research

EnvIRONMENT RESEARCH & TECHNOLOGY Co., LTD

vironment Research & Technology Company Limited
25114 Mu & Soi Chinnokhet 1, Ngsm Wong Wan Road,

E-muil : envig@envirese .ih

wawenviresear

Head OffieerTuy 1D D105 542 064 951

Customer Name
Address
Project Name

Project Location
Sampling Source
Sampling Point
GPS. Coordinate
Sampling Date
Sampling Time
Sampling Method

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd.
:101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Musang Nonthaburi, Nonthaburi 11000

esensudndiandouundnlsgiahuazunaanafiossdiuanis wlasad 1 Sowiainalan wasglod
{guvauudaau-§ (WME-E))
Hou¥nAunian wargTuvin

tAmbient Air Quality

sudanfuaui 32/ 3 dhiduwd wid 8 suane dunandinsais Soudaaioia

:UTM (WGE584) 470 0607668 E, 1863676 N Quotation No. :2023-01001

tuly 20-23, 2023 Folder No. 1 2023-AD121

:08:55 Received Date  :July 26, 2023

:U.S5. EPA 40 CFR Part 50 Analytical Date :July 26-August 2, 2023

Sampling By Report No. : 2023-RAA0404
Analyzed By : Environment Research & Technology Co., Lid. Report Date t August 2, 2023
Result
Parameter Unit Method of Analysi %
Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23

Total Suspended Particulate (TSP) mgim® | High-Volume, Gravimetric 0.032 0.048 0.042 0.330
24 Hours Average

Particulate Size Less Than 10 mgfm* | PM10 Size Selective, High-Valume, 0.013 0.020 0.018 0.120
Micron (PM10) 24 Hours Average Gravimetric

Remark: ' Notification of National Envirenmental Board, No. 10, B.E,2538 (1945), publshed in the Roya? Government Gazelte No.112 Part 42D dated May 25, B.E.2538 {1555) and Notification
No.24, B.E.2547 {2004}, published in the Royal Government Garette Mo.121 Spacial Part 1040 doted September 22, 8.E.2547 (2004), under the Enhancemenit and Conservation of
National Enviranmental Quality Act B.E.2535 (19332},

Laboratory Reviewer

Laboratory Supervisor

D0 NOT COPY PARTIAL OF THIS ANAL YIS REPORT WITHOUT OFFICTAL APPROVAL
REFORT ANALYSIS REFERS T SUSMITTED SAMPLE (5} OWLY
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envi research

EnviRonmeNT ResEarcH & TEcHNoLoGY Co., LTD

Environment Rese:

rch & Technology
5114 Mu b Sai Chinnakh

“ompany Limited
1 Wang Won Road,
Aok 10210
A-2954-T747

L
Thung Sang Hong,

1 envif@enviresearch.co.th
wwwenviresearchucoth

Head Ofice/Tax 1 0105 542 064 951

Customer Name
Address
Project Name

Project Location
Sampling Source
Sampling Point
GPS. Coordinate
Sampling Date
Sampling Time
Sampling Method

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd.

:101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000

Tanmmndnlinadouuvsdnlgahuawsaanfiossiunme wadad 1 Sowledeaian uasgimio
(Fruvauaiainud-3 (WME-E))

Favianenlan wasgiuv

:Ambient Air Quality

rufnnand 2/5 duduvd Wi 8 suana sunandlngand Joiagimiu

1UTM (WGSB4) 470 DGE0B302 E, 1865267 N Quotation No,  :2023-01001

£ July 20-23, 2023 Folder Mo. 1 2023-AD121

:09:35 Received Date  :July 26, 2023

U5, EPA 40 CFR Part 50 Analytical Date :Jluly 26-August 2, 2023

Sampling By Report No. : 2023-RAND405
Analyzed By :Environment Research & Technology Co., Lid, Report Date : August 2, 2023
Result
Parameter Unit Method of Analysi 2
Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23
Total Suspended Particulate (TSP) mg/m* | High-Velume, Gravimetric 0.027 0.035 0.035 0,330

24 Hours Average

Particulate Size Less Than 10 mg/m®  [PM10 Size Selective, High-Volume, 0.013 0.018 0.015 0.120
Micron (PM10) 24 Hours Average

Gravimetric

Remark: 1" Netification of Natianal Environmenital Board, Ke.10, B.E.2538 [1995), pullished in the Boyal Government Gazette o, 112 Part 420 dated May 25, B.E.2538 (1995) and Notification
No.24, B.E.2547 (2004), published in the Rayal Government Gazette No.121 Special Part 1040 dated September 22, 5.E.2547 {2004], under the Enhancement and Conservation af
National Envircnmental Quality Act B.E.2535 (1992),

Laboratory Supervisor

D0 NOT COPY PARTIAL OF THIS ANALYEIS REPORT WITHOLT (VFTCIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) OMLY
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envi research “ .

EnvirommenT RESEARCH & TECHNOLOGY Co, LTD.

Environment Research & Technology (_"ump.m\' Limited
25/114 Mu 6 Sai Chinnakl
Thung Song 1o

www.enviresenrchoco.th

Head Office/Tax 11 0105 542 064 951

Customer Name

Address

Project Name

Project Location
Measured Source
Measured Point

ANALYSIS REPORT

: Vision E. Consultants Co., Ltd.
£ 101/22 Moo 2, Soi Maneeya Soi 3, 5a Ma, Mueang Monthabur, Nonthaburi 11000

: Tasonsudal lasdeuuvdnlsgahuazinadaandosdneo wlssad 1 favlafiwalan wasgluvn
(grumauudaiaud-8 (WME-E))
tYowindenlan wazgimin

1 Ambient Air Quality
rudnmPuaed 32/3 thudiuvds wid 8 dhuane sinandlnsana Saudagimia

envi research

EnvironmeNT REsesrcH & TecHnoLogy Co., LTD.

ironment Research & Technology Company Limited
250114 Mu 6 S0l Chinaolhet 1, Ngam Wong Wan Road,
Thung Somg Hong, Lok 8§, Bangkak 10210

Tl -2 J

E-muil @ envi@envie
wwwenviresearclen

Head DM/ Tax 1D D105 542 (44 981

GPS. Coordinate 1 UTM (WG5B4) 47Q 0607668 E, 1863676 N Quotation No. :2023-01001

Measured Date s July 20-23, 2023 Analysis No. :2023-AD121-001

Measured By _ Report No. : 2023-RAAQ109

Analyzed By : Environment Research & Technology Co., Lid. Report Date s August 24, 2023

Measured Instrument :NOx Chemiluminescence Analyzer API Madel 2004 Serial Number 1975

Result (ppm)
Interval Time Jul 20-21, 23 Jul 21-22,23 Jul 22-23, 23 Standard?’
NO NOz MNOx NO NOa NOx NO NO2 NOx NO=z2
09:00-10:00 0.0014 0.0039 0.0053 0.0017 0.0036 0.0053 0.0019 0.0044 0.0063
10:00-11:00 0.0015 0.0036 0.0051 0.0016 0.0037 0.0053 0.0019 0.0045 0.0064
11:00-12:00 0.0016 0.0037 0.0053 0.0016 0.0037 0.0053 0.0018 0.0045 0.0063
12:00-13:00 0.0016 0.0036 0.0052 0.0016 0.0041 0.0057 0.0019 0.0048 0.0067
13:00-14:00 0.0016 0.0036 0.0052 0.0017 0.0043 0,0060 0.0018 0.0045 0.0083
14:00-15:00 0.0016 0.0036 0.0052 0.0019 0.0042 0.0061 0.0020 0.0053 0.0073
15:00-16:00 0.0017 0.0037 0.0054 0.0024 0.0047 0.0071 0.0024 0.0059 0.0083
16:00-17:00 0.0017 0.0038 0.0055 0.0033 0.0049 0.0082 0.0040 0.0058 0.0038
17:00-18:00 0.0016 0.0037 0.0053 0.0016 0.0046 0.0062 0.0030 0.0052 0.0082
18:00-19:00 0.0016 0.0037 0.0053 0.0012 0.0048 0.0060 0.0012 0.0063 0.0075
12:00-20:00 0.0016 0.0038 0.0054 0.0017 0.0052 0.0069 0.0017 0.0057 0.0074
20:00-21:00 0.0016 0.0038 0.0054 0.0016 0.0047 0.0063 0.0018 0.0050 0.0088
21:00-22:00 0.0016 0.0039 0.0055 0.0018 0.0046 0.0064 0.0017 0.0049 0.0066
22:00-23:00 0.0017 0,0038 0.0055 0.0019 0.0044 0.0063 0.0018 0.0047 0.0065
23:00-00:00 0.0017 0.003% 0.0056 0.0018 0.0044 0.0062 0.0019 0.0048 0.0067
00:00-01:00 0.0017 0.0038 0.0055 0.0015 0.0044 0.0059 0.0017 0.0048 0.0085
01:00-02:00 0.0017 0.0038 0.0055 0.0017 0.0043 0.0060 0.0018 0.0048 0.0066
02:00-03:00 0.0017 0.0038 0.0055 0.0020 0.0044 0.0064 0.0016 0.0046 0.0082
03:00-04:00 0.0017 0.0038 0.0055 0.0019 0.0043 0.0062 0.0018 0.0046 0.0064
04:00-05:00 0.0017 0.0038 0.0055 0.0017 0.0041 0.0058 0.0017 0.0043 0.0080
05:00-06:00 0.0017 0.0038 0.0055 0.0018 0.0044 D.0062 0.0016 0.0044 0.0060
06:00-07:00 0.0017 0.0038 0.0055 0.0019 0.0043 0.0062 0.0015 0.0045 0.0080
07:00-08:00 0.0017 0.0037 0.0054 0.0019 0.0043 D.0062 0.0016 0.0046 0.0082
08:00-09:00 0.0017 0.0036 0.0053 0.0018 0.0044 0.0062 0.0019 0.0048 0.0067
24 Hours Average 0.0016 0.0038 0.0054 0.0018 0.0044 0.0062 0.0019 0.0049 0.0068
1 Hour Maximum 0.0017 0.0039 0.0056 0.0033 0.0052 0.0082 0.0040 0.0063 0.0098 0.17

Remark :

"

Netification of Nationa! Emvironmental Board, No.10, B.E.2538 {1995}, publshed in the Royal Govemment Gazette No.112 Part 420 dated May 25, B.E. 2538 (1995), Notification
MNo.28, 2550 {2007}, published in the Royal Government Gazette No.124 Special Part SB0 dated May 14, B.E.2550 (2007) and Notification No.33, B.E.2552 iZDW‘ published in
the Royal Government Gazette No.126 Spedal Part 1140 dated August 14, B.E.2552 (2009), under the Enh.ancaﬂen and Conservation of Mational Erviranm

B.E2535 (1992).

B00ratary SUPErvIsor

D0 NOT COPY PARTIAL OF THIS ANALFSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALFSIS REFERS TO SUBMITTED SAMPLE (5} ONLY
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Customer Name

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd.

Address :1101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000

Project Name rsamsndaliandonundnlsguhlazaaafioiduuono waoad 1 fawiadeolan wasglove
{(FumauuanTawl-a (WME-E))

Project Location sdouTadmalan uarqgTovo

Measured Source
Measured Point

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

tAmbient Alr Quality
sustaniuaed 3273 thuduud vl 8 siuang dnandlnsand foudagloio
1UTM (WGSB4) 47Q 0607668 E, 1863676 N Quotation No.
sJuly 20-23, 2023 Analysis No.
Report No.
:Environment Research & Technology Co., Ltd. Report Date
1502 UV-Fluorescence Analyzer Thermo Model 43C Serial Number 60772-328/2

:2023-01001
12023-AD121-001
12023-RAAQ110

1 August 23, 2023

Interval Time Resuft 302 (ppot) |
Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23
09:00-10:00 0.0011 0.0013 0.0012
10:00-11:00 0.0011 0.0012 0.0010
11:00-12:00 0.0010 0.0012 0.0012
12:00-13:00 0.0010 0.0012 0.0012
13:00-14:00 0.0011 0.0013 0.0012
14:0:0-15:00 0.0012 0.0014 0.0013
15:00-16:00 0.0012 0.0016 0.0013
16:00-17:00 0,0012 0.0017 0.0016
17:0:0-18:00 0.0012 0.0018 0.0024
18:00-19:00 0.0013 0.0017 0.0026
19:00-20:00 0.0013 0.0016 0.0023
20:00-21:00 0.0013 0.0014 0.0019
21:00-22:00 0.0012 0.0013 0.0013
22:00-23:00 0.0012 0.0012 0,0012
23:00-00:00 0.0010 0.0011 0.0013
00:00-01:00 0.0012 0.0012 0.0012
01:00-02:00 0.0012 0.0011 0.0012
02:00-03:00 0.0012 0.0012 0.0012
03:00-04:00 0.0011 0.0012 0.0012
04:00-05:00 0.0012 0.0012 0.0012
05:00-06:00 0.0012 0.0012 0.0012
06:00-07:00 0.0012 0.0012 0.0012
07:00-08:00 0.0012 0.0012 0.0007
08:00-09:00 0.0012 0.0011 0.0012
24 Hours Average 0.0012 0.0013 0.0014 0.12v
1 Hour Maximum 0.0013 0.0018 0.0026 0.302"

Remark |

l' Nrnﬂcannn of National Enviranmental Board, Mo.10, B.E.2538 {1995), publshed in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538 (1995) and Motification
M, 2547 (3004), published in the Rayel Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 (2004), under the frmr!tl\'.ml‘ﬂf and Conservation of
NaLIona ironmental Quality Act B.E.2535 (1992),
* Notification of Nationzl Environmental rd, No,12, BE2538 (1995), publshed In the Royal Government Gazette Mo.112 Special Part 270 dated July 13, B.E.2538 (1995) and
Nctiflcation No.21, B.E.2544 (2001}, putilished in the Royal Government Gazette Mo.118 Special Part 380 dated April 30, B.E.2544 (2001), under the Enhancement and
Conservation of National Environmental Quakty Act B.E.2535 {1992),

Laboratory Reviewer

Laboratory Supenvisor

DO NOT COFY PARTIAL OF THIS ANALYSTS REPORT WITHOUT OFFICIAL APPROVAL
REFORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
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nment Research & Technology Company Limited

25114 Mu 6 Soi Chinnaklet 1,

Environment Research & Technology Company Limited

i Wan Waad,
257114 Mu 6 Soi Chinmakhet 1,

m Wang Wan Road,

Thung Song o K i, Bangkok 10210 envi research Thung Seng I‘.:ak 10210
Tel 0-2954-7745-6 Fax (1-2954-7747 Tel g B-2954-
E-mail : envifieaviresear o E~mail 1 enviresenrch,
ENVIRONMENT RESEARCH & TECHNOLOGY CO, LTD W enviresea ) EnviRoNMENT RESEARCH & TEcHNOLOGY CO., LTD. wweniresearchco.

i Head OfMce/Tax 10 0105 542 064 981
Hend Office/Tax 11 0105 542 064 981

ANALYSIS REPORT ANALYSIS REPORT

Customer Name :Vision E. Consultants Co., Ltd. Customer Name : Vision E. Consultants Co., Lid.
Address +101/22 Mon 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000 Address +101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name TasansudndinslsuumanlssginhuasunadnanfivrTdunne wisaad 1 FowTafieraylan uasg o Project Name : Tensnsndadiandouundanlssgnhnasuvdnanfosdunms wanad 1 Fandafselan wasglavio

. . (sumauadnYaul-8 (WME-E)) (Fruvausdainul-g (WME-E))
Project Location anwTafuelan uasgTuniy Project Location s FavdmAneian wasdlovo
Measured Source +Ambient Air Quality Measured Source + Ambient Air Quality
Measured Point suinanhuawd 32/3 thuluuds wdid 8 duans snanslnsaia JaudngTaviu Measured Point tusnnuuaed 2/5 dnduud udi 8 dauane drnandlasand Souiagimiu
GPS. Coordinate +UTM (WGS84) 47Q 0607668 E, 1863676 N Quotation No. :2023-01001 GPS. Coordinate 1 UTM (WE584) 47Q D608302 E, 1865267 N Quotation No.  :2023-01001
Measured Date 1 luly 20-23, 2023 Analysis No. : 2023-AD121-001 Measured Date = July 20-23, 2023 Analysis No. 1 2023-AD121-004
Measured By | ReportNo.  :2023-RAAQL0S Measured By P Report No. :2023-RAAQLL2
Analyzed By : Environment Research & Technology Co., Ltd. Report Date  :August 24, 2023 Analyzed By : Environment Research & Technology Co., Ltd. Report Date sAugust 23, 2023

Measured Instrument  :CO NDIR Analyzer Thermo Model 48C Serial Number 0415406564 Measured Instrument : NOx Chemiluminescence Analyzer Horiba Model APNA-370 Serial Number KPACVBNA

Result CO (ppm) Result (ppm)
Interval Time Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23 Standard’ Interval Time Jul 20-21, 23 Jul 21-22, 23 Jul 22-23,23 Standard®’
1hrAvg | 8hrAvg | 1hrAvg | 8hrAvg | 1 hrAvg | 8 hr Avg NO NO2 NOx NO NOz2 NOx NO NOz MNOx NO2
09:00-10:00 0.3 - 0.5 0.4 0.4 04 10:00-11:00 0.0019 0.0037 0.0056 0.0017 0.0042 0.005% 0.0024 0.0061 0.0085
10:00-11:00 0.3 - 0.4 0.4 0.3 0.3 11:00-12:00 0.0018 0.0034 0.0052 0.0016 0.0041 0.0057 0.0029 0.0063 0.0092
11:00-12:00 03 5 0.4 0.4 0.3 0.3 12:00-13:00 0.0045 0.0048 0.0093 0.0015 0,0039 0.0054 0.0022 0.0064 0.0085
12:00-13:00 0.3 - 0.4 0.4 0.3 0.3 13:00-14:00 0.0027 0.0048 0.0075 0.0015 0.0044 0.0059 0.0013 0.0050 0.0063
13:00-14:00 0.6 - 0.3 0.4 0.2 0.3 14:00-15:00 0.0055 0.0063 0.0118 0.0015 0.0048 0.0063 0.0015 0.0051 0.0080
14:00-15:00 0.5 - 0.4 04 0.2 0.3 15:00-16:00 0.0016 0.0050 0.0066 0.0014 0.0046 0.0060 0.0013 0.0056 0.0063
15:00-16:00 0.6 = 04 0.4 0.z 0.3 16:00-17:00 0.0068 0.0077 0.0145 0.0017 0.0054 0.0071 0.0012 0.0053 0.0065
16:00-17:00 05 0.4 0.4 04 0.3 0.3 17:00-18:00 0.0052 0.0076 0.0128 0.0012 0.0046 0.0058 0.0016 0.0058 0.0075
17:00-18:00 04 0.4 0.5 0.4 0.4 0.3 18:00-19:00 0.0085 0.0110 0.0185 0.0015 0.0060 0.0075 0.0012 0.0050 0.0062
18:00-19:00 0.5 0.5 0.4 0.4 0.4 0.3 19:00-20:00 0.0015 0.0048 0.0063 0.0015 0.0063 0.0079 0.0014 0.0060 0.0074
19:00-20:00 0.4 0.5 0.3 0.4 0.3 0.3 20:00-21:00 0.0015 0.0054 0.0069 0.0025 0.0088 00113 0.0093 0.0144 0.0237
20:00-21:00 0.4 0.5 0.3 0.4 0.3 0.3 21:00-22:00 0.0015 0.0059 0.0074 0.0175 0.0168 0.0344 0.0012 0.0046 0.0058
21:00-22:00 0.4 0.5 0.3 04 0.3 03 22:00-23:00 0.0016 0.0074 0.0050 0.0109 0.0115 0.0224 0.0078 0.0088 0.0165
22:00-23:00 0.3 0.4 0.3 0.4 0.3 0.3 23:00-00:00 0.0020 0.0068 0.0088 0.0127 0.0126 0.0253 0.0028 0.0062 0.0090
23:00-00:00 0.3 0.4 0.3 0.4 03 0.3 00:00-01:00 0.0023 0.0066 0.006% 0.00%0 0.0057 0.0187 0.0133 0.0125 0.0258
00:00-01:00 03 0.4 0.3 0.3 0.3 0.3 01:00-02:00 0.0023 0.0064 0.0087 0.0145 0.0118 00263 0.0144 0.0119 0.0263
01:00-02:00 0.2 0.4 0.3 03 0.2 0.3 02:00-03:00 0.0041 0.0063 0.0104 0.0064 0.0083 0.0147 0.0099 0.0098 0.0197
02:00-03:00 0.2 0.3 0.4 0.3 0.2 0.3 03:00-04:00 0.0023 0.0050 0.0073 0.0061 0.0070 0.0131 0.0034 0.0057 0.0101
03:00-04:00 0.3 0.3 0.4 03 0.2 03 04:00-05:00 0.0038 0.0061 0.009% 0.0023 0.0052 0.0075 0.0015 0.0054 0.0065
04:00-05:00 0.3 0.3 03 0.3 0.3 0.3 05:00-06:00 0.0023 0.0057 0.0080 0.0021 0.0059 0.0080 0.0013 0.0049 0.0062
05:00-06:00 0.4 03 0.4 0.3 0.4 0.3 06:00-07:00 0.0021 0.,0046 0.0067 0.0022 0.0084 0.0106 0.0018 0.0047 0.0063
06:00-07:00 04 0.3 0.4 04 0.4 0.3 07:00-08:00 0.0025 0.0046 0.0071 0.001% 0.0044 0.0063 0.0018 0.0054 0.0072
07:00-08:00 0.4 0.3 0.2 0.3 0.4 0.3 08:00-0%:00 0.0020 0.0041 0.0061 0.0020 10.0050 0.0070 0.0018 0.0048 0.0064
08:00-09:00 0.5 0.3 0.3 03 0.3 03 09:00-10:00 0.0019 0.0042 0.0061 0.0026 0.0062 0.0088 0.0016 0.0142 0.0158
24 Hours Average 0.4 - 0.4 - 0.3 - - 24 Hours Average 0.0030 0.0058 0.0088 0,0045 0.0071 0.0116 0.0037 0.0072 0.0109 -
1 Hour Maximum 0.6 - 0.5 - 0.4 - 30 1 Hour Maximum 0.0085 0.0110 0.0195 0.0176 0.0168 0.0344 0.0144 0.0144 0.0263 0.17
8 Hours Maximum ) 0.5 I 0.4 = 0.4 9 Remark: ' Notfication of Natienal Environmental Baard, No, 10, B.E. 2538 (1995, published in the Royal Government Gazetts No.112 Part 420 dated May 25, B.E.2538 (1395), Notification
Remark: 1" Notification of National Environmertal Board, No.10, 8. 2538 (1995), publlshed in the Royal Government Gazette No.112 Part 42D dated May 25, B.E.2538 (1995), under the x‘:?&;&ﬁiﬂn{:‘g&ﬁﬂfnf ;‘Zﬁms';;?:'pmr:;B;:,ﬁfﬁ;ﬁfﬁ:xg;m&g?ﬁ?x” A, G-E-JSSGE(F':S?:“H R "‘.’"ﬁ":ff":t:‘:f' RELRAT "mgi]i;ﬁ‘:;‘ﬁ"” -

Enhancement and Consanvation of Natienal Envirgnmental Quality Act B.E.2535 {1952).

BE.2535 (1992).

TEWED Laboratory Supervisor
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T REsEaRCH & TECHNOLOGY Co., LTD

Environment Research & Technology Comps
25/114 M 6 Sai Chinnalher

y Limited
Mpam Wang Wan Raal,
Lak Si. Banglol 10210
D54-TT45-6 Fax 0-2954-7747

L] =am E-mail : envi@enviresearch.co.ih
wwwenviresenrch.coth

Head OfficerFax 11 D105 547 064 98]

Customer Name
Address
Project Name

Project Location
Measured Source
Measured Point

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd.
:101/22 Moo 2, Soi Maneeya Soi 3, 5al Ma, Mueang Nonthaburi, Nonthaburi 11000

TannuAniliendmundnlzgaihuasuuananiosdiveo wlsaas 1 Sawlaisolan wasqlovo
(FrunguudaTau-3 (WME-E))
dawdaiueian uasglui

2 Ambient Air Quality

sudndmanin 2/5 taniluu widd 8 diuans dunandlnsats Soudnginiy

sUTM (WGES84) 47Q 0608302 E, 1865267 N Quotation No.

2July 20-23, 2023 Analysis No.
Report No.

:Environment Research & Technalogy Co., Ltd. Report Date

£502 UV-Fluorescence Analyzer Thermo Model 43C Serial Number 0335804022

1 2023-01001

1 2023-AD121-004
1 2023-RAAQ113
tAugust 24, 2023

envi research

EnvIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

= Environment Research & Technology Company Limited

250114 Alu & S

inmakbet 1, Ngam Wong Wan Rend.,

Vhung Sang Hong, Lak §i, R
Tel 11-2954- 77456 Fx 1

Head Office/Tax 1D 0105 542 064 981

Interval Time Resutt 50a (ppm) Standard
Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23
10:00-11:00 0.0014 0.0012 0.0012
11:00-12:00 0.0018 0.0011 0.0014
12:00-13:00 0.0013 0.0013 0.0015
13:00-14:00 0.0013 0.0014 0.0017
14:00-15:00 0.0014 0.0013 0.0020
15:00-16:00 0.0015 0.0012 0.0022
16:00-17:00 0.001& 0.0014 0.001%
17:00-18:00 0.0015 0.0015 0.0017
18:00-19:00 0.0015 0.0015 0.0016
19:00-20:00 0.0016 0.0015 0.0015
20:00-21:00 0.0018 0.0016 0.0015
21:00-22:00 0.0016 0.0015 0.0012
22:00-23:00 0.0016 0.0015 0.0013
23:00-00:00 0.0014 0.0014 0.0014
00:00-01:00 0.0014 0.0013 0.0013
01:00-02:00 0.0013 0.0013 0.0011
02:00-03:00 0.0015 0.0013 0.0012
03:00-04:00 0.0013 0.0012 0.0011
04:00-05:00 0.0012 0.0012 0.0011
05:00-06:00 0.0012 0.0011 0.0011
06:00-07:00 0.0011 0.0010 0.0010
07:00-08:00 0.0012 0.0012 0.0010
08:00-05:00 0.0011 0.0011 0.000%
09:00-10:00 0.0010 0.0010 0.0013
24 Hours Average 0.0014 0.0013 0.0014 0,12
1 Hour 0.0018 0.0016 0.0022 0.30%"

Remark: ' Notification of Natioral Envirsmental Board, No.10, B.E.2538 (1995), publishied in the Royal Government Gazette No.112 Part 420 dated May 25, B.E.2538 (1995) and Not¥icatian
Ne.24, B.E.2547 (2004, published in the Roval Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 (2004), under the Enhancement and Consenation of
Mational Envirormental Quatity Act B.E.2535 [1992).
' Notification of National Envirsnmental Board, No.12, B.E.2538 {1995), published in the Royal Government Garelte No.112 Special Part 270 dated July 13, B.E.2538 (1995) and
Netification Na.21, B.E,2594 (2001), published in the Foyal Government. Gazette No.118 Specal Part 330 dated April 30, B.E.2544 (2001), under the Enhancement and

Conservation of National Environmental Quality Act 8.E.2535 (1992).

Laboratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANAL ¥SIS REFERS TiO SURBMITTED SAMPLE (5) DALY

Fage 1f1 F-RPF-004 Rev. 02, January 18, 2021

Customer Name
Address

Project Name

Project Location
Measured Source
Measured Point

GPS. Coordinate
Measured Date
Measured By
Analyzed By
Measured Instrument

ANALYSIS REPORT

:Vision E. Consultants Co., Ltd.
:1101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nenthaburi 11000

rsnsadaillasdouuvanlssgeivasundaaforduune wanas 1 fawadseian uasqluvio
(gunguuaaiawd-a (WME-E))
sdandiaienlan wasgloo

sAmbient Air Quality

suitathuasd 2/5 dhanduud walid 8 diuans dunandlnsata daudinaTaio

sUTM (WGS584) 470 0608302 E, 1865267 N Quotation No. :2023-01001
July 20-23, 2023 Analysis No.  :2023-AD121-004
] Report No.  :2023-RAAQLIL

: Environment Research & Technolegy Co., Ltd. Report Date  :August 24, 2023
:CO NDIR Analyzer Horiba Model APMA-370 Serial Number XRPIY7LA

Result CO (ppm)
Interval Time Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23 Standard*
1hrAvg | 8hrAvg | 1hrAvg | 8hrAvg | 1hr Avg | 8 hr Avg

10:00-11:00 0.4 - 0.5 0.4 0.3 0.4

11:00-12:00 D5 - 0.4 0.4 0.3 0.4

12:00-13:00 0.6 - 0.5 04 0.4 04

13:00-14:00 0.4 - 0.5 0.4 0.4 0.4

14:00-15:00 D4 - 0.5 0.4 0.5 0.4

15:00-16:00 0.4 - 04 0.4 0.5 0.4

16:00-17;00 D4 - 0.4 0.4 0.5 04

17:00-18:00 0.3 0.4 0.4 0.4 0.5 04

18:00-19:00 0.3 0.4 03 0.4 0.5 0.4

19:00-20:00 0.4 0.4 0.3 0.4 0.5 0.5

20:00-21:00 0.4 0.4 03 0.4 0.4 0.5

21:00-22:00 0.4 0.4 03 0.4 0.3 0.5

22:00-23:00 0.4 0.4 0.3 0.3 0.3 0.4

23:00-00:00 0.3 0.4 03 03 0.2 0.4

00:00-01:00 0.3 0.4 0.2 0.3 0.3 0.4

01:00-02:00 0.4 0.4 0.3 03 03 0.4

02:00-03:00 0.4 0.4 03 03 03 0.3

03:00-04:00 0.4 0.4 0.3 03 03 0.3

04:00-05:00 0.3 0.4 0.3 03 0.3 0.3

05:00-06:00 0.4 0.4 0.4 03 0.2 0.3

06:00-07:00 0.3 0.4 0.5 03 0.4 0.3

07:00-08:00 0.3 0.4 0.4 0.3 0.5 0.3

08:00-09:00 0.3 0.4 0.4 0.4 0.2 0.3

09:00-10:00 0.4 0.4 0.3 0.4 0.3 0.3
24 Hours Average 0.4 - 0.4 - 0.4 - -
1 Hour 0.6 - 0.5 - 0.5 - 30
8 Hours - 0.4 - 0.4 - 0.5 9

Remark: * Notification of Naticnal Environmenta! Board, No.10, 8.E.2538 {1995}, published in the Royal Government Garstte No 112 Part 420 dated May 25, B.E.2538 (1995), under the

Enfancement and Conservation of National Emiranmental Quality Act B.E, 2535 (1952),

Laboratory Reviewer Labaratory Supervisor
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Research & Technology Company Limited ronment Research & Technology Company Limited
3514 Mu 6 Sol Chinnakhet 1, Neam Wong Wan Road, 25414 Mu 6 S0l Clinnakhet 1, Ngam Wong Wan Rend,
Thungz Seng Hong, Lak ), Baugkok 10210 Thung Seag Hong, Lak §I, Banghak 10210

Tl D-2954-T745-6 Piix 29847747

Tel 8-2954-7

E-mail E-mail :

envi@enviresearchueo.th

EnvirRoNMENT RESEARCH & TECHNOLOGY Co,, LTD. AR L
Head Office/Tax 1D D105 542 064 981 Head Office/Tax 11 0105 342 064 981
ANALYSIS REPORT ANALYSIS REPORT

Customer Name 1 Vision E. Consultants Co., Ld. Customer Name :Vision E. Consultants Co., Ltd.

Address +101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nenthaburi, Monthaburi 11000 Address +101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nenthaburi, Nonthaburi 11000

Project Name sTannudallandonuvanlsegmhuasumanaidosdnume wanaa 1 fndafeglan uasgioiy Project Name Hanmskfaliandnundnlsginnuaunsisiiosnunme wlases 1 Swiaieelan uasginin

(Fvguubaiawi-3 (WME-E)) (s umgundniaw-3 (WME-E))

Project Location ¥ iaAunTan wazgluviv Project Location rAwminAnnlan wasgloviu

Measured Source :Ambient Air Quality Measured Source : Ambient Air Quality

Measured Point sudnauuawd 32/3 dhuiduwii wid 8 dwans dunandingand SouiadTaiu Measured Point iAnauhuaen 32/3 dundud wii 8 dwane Snandlnsand Smiaginia

GPS, Coordinate :UTH (WG584) 47Q 0607668 E, 1863676 N Quotation No. :2023-01001 GPS. Coordinate 1UTM (WGSB4) 47Q 0607668 E, 1863676 N Quotation No. : 2023-01001

Measured Date 1July 20-23, 2023 Analysis No.  :2023-AD121-001 - 003 Measured Date tluly 20-23, 2023 Analysis No.  ; 2023-AD121-001 - 003

Measured By ] Report No.  :2023-RAAO382 Measured By ] Report No.  :2023-RAAD382

Analyzed By sEnvironment Research & Technology Co., Ltd. Report Date  : August 3, 2023 Analyzed By tEnvironment Research & Technology Co., Ltd. Report Date  : August 3, 2023

z Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23 i 2 z Per frequency of wind in each speed and direction

Dt/ Nimia WS WD Ws WD W5 WD Mind Dicecton 0.4-1.1 1121 2.131 3.142 4.1 Total
09:00-10:00 18 NE 13 E 0.9 WHNW N 277778 0.00000 0.00000 0.00000 0.00000 2.77778
10:00-11:00 22 E 1.3 NW 0.9 N NNE 2.77778 277778 0.00000 0.00000 0.00000 5,55556
11:00-12:00 1.3 E 1.3 NE 0.9 NE NE 5.55556 416667 0.00000 0.00000 0.00000 9.72223
12:00-13:00 0.9 NW 0.9 N 1.3 E ENE 0.00000 277778 1.38889 1.38889 0.00000 5.55556
13:00-14:00 13 E 1.8 NNW 0.9 E E 2.77778 12.50000 1.38889 1.38889 0.00000 18.05556
14:00-15:00 18 E 1.8 NW 1.3 N ESE 0.00000 833333 0.00000 0.00000 0.00000 833333
15:00-16:00 1.3 E 22 NW 1.3 NNE SE 2.77778 0.00000 1.38889 0.00000 0.00000 4.16667
16:00-17:00 1.8 E 1.8 NNW 0.9 E SSE 5.55556 277778 0.00000 0.00000 0.00000 B.33334
17:00-18:00 L3 ESE 1.8 NNW 1.8 3 S 0.00000 277778 1.38889 0.00000 0.00000 4.16667
18:00-19:00 13 W 1.8 NNE 27 5 S5W 4.16667 0.00000 0.00000 0.00000 0.00000 4.16667
19:00-20:00 0.9 w 1.3 NE 13 s SW 1.38889 0.00000 0.00000 0.00000 0.00000 1.38889
20:00-21:00 0.4 sw 13 SSE 36 ENE Wsw 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
21:00-22:00 0.4 S5W 1.3 SSE 2.2 ENE W 277778 277778 0.00000 0.00000 0.00000 5.55556
22:00-23:00 0.4 55W 2.2 SE 0.9 SSE WNW 1.38889 0.00000 1.38889 0.00000 0.00000 277778
23:00-00:00 0.4 W 1.3 ESE 18 E W 1.38889 4.16667 1.38889 0.00000 0.00000 6.94445
00:00-01:00 <0.4 Calm 1.3 ESE 0.4 S5E NNW 4,16667 4.16667 0.00000 0.00000 0.00000 8,33334
01:00-02:00 <0.4 Calm 0.9 SE 1.3 ESE Calm 4.16667
02:00-03:00 0.9 NE 0.4 SE 0.9 SSE
03:00-04:00 0.9 NE 0.4 NNE 13 ESE
04:00-05:00 04 S5E 18 w 18 ESE
05:00-06:00 <0.4 Calm 2.2 WhwW 31 E
06:00-07:00 0.4 NNW 0.9 NE 1.3 E
07:00-08:00 13 ENE 0.4 SSW 0.4 NNW
08:00-09:00 18 ENE 0.9 NNW 09 NNE

Remark: WS = Wind Speed [mys)

wD = Wind Direction
Height of wind vane and anemomaler abave ground 10 meters.
aboratory Reviewer Labaratory Supervisor
DO NGT COPY PARTIAL OF THIS ANALYSTS REPORT WITHOUT OFFICIAL APPROVAL OO NOT COPY PARTIAL OF THIS ANALYEIS REPORT WITHOUT OFFICIAL APPROVAL
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Environment Research & Technology Company Limited =4 Environment Research & Technology Company Limited

25014 Mu 6 S0l Chinnakbon 1, Ngam Wong Wan Road, ’ 250114 Mu 6 Soi Chinmakhet 1, Ngam Wong Wan Road,
o Hong, Lak Sl Bangkok 1021 g &
Tl -2054-7T45-6 Fax 0-2054.7747

Thung ng, Lak 8i, Bangkok 10210

el 1-2954-7745-0 Fax 0-2954

envi research

; P . E-mail ¢ envienviveseareh.co, E-muil © envi@enviresearch.co,
ENVIRONMENT RESEARGH & TECHNOLOGY CO., LTD. iiicsttitaibiys ENviRONMENT RESEARCH & TECHNOLOGY CO., LTD. M
Head Office/Tax 1D 0105 342 064 981 el OMeeTax 10 0105 542 (44 951
ANALYSIS REPORT
ANALYSIS REPORT Customer Name :Vision E. Consultants Co., Ltd,
Address :101/22 Moo 2, Soi Manesya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburl 11000
Customer Name ¢ Vision E. Consultants Co., Ltd. Project Name : Trsansadndisndouunanlssgeihwasindanandasdunme wasas 1 Foudaduelan uasglaio
Project Name : Tennvsdelianduuvdandrhusurdaanfossueme wisuas 1 Sawfedvnlan wasglnto (FuMaunEaTawi-3 (WME-E))
(gruvaunbiaiaud-5 (WME-E)) _ =Sl . N ~ Project Location sdmwdaAralan uasglnio
::g:::g ::it:t ; 3.5;5\5%1;?:532[3 il i 8 diuam dnandlnsand Sauing Taiu Misaiid Sataea sAmbient Air Quailty
Report No. H 2023%6382 Measured Point rudnanhuad 2/5 thutluwi wiid 8 diuans dnandlnsana Souiagiaia
GPS. Coordinate :UTM (WGS84) 47Q 0608302 E, 1865267 N Quotation No. :2023-01001
Measured Date tluly 20-23, 2023 Analysis No.  :2023-AD121-004 - 006
Measured By E ] Report No.  :2023-RAAC383
Analyzed By :Environment Research & Technology Co., Ltd. Report Date  : August 3, 2023
Jul 20-21, 23 Jul 21-22, 23 Jul 22-23, 23
Hap e WS WD Ws 2 WD WS WD
10:00-11:00 1.3 MNNE 0.9 NNW <0.4 Calm
11:00-12:00 0.4 N 0.9 N 0.4 S5E
12:00-13:00 <0.4 Calm 0.4 NNW 0.4 S5E
13:00-14:00 04 ENE <0.4 Calm <04 Calm
14:00-15:00 [1E:] ENE 0.4 W <0.4 Calm
15:00-16:00 0.4 MNE 0.9 N <0.4 Calm
16:00-17:00 04 ENE 1B NW <0.4 Calm
17:00-18:00 <0.4 Calm 13 W 0.4 5
18:00-15:00 <0.4 Calm 18 NNW 0.9 S5E
19:00-20:00 <0.4 Calm 13 NNW <0.4 Calm
20:00-21:00 <04 Calm 0.4 SE 2.2 NNE
21:00-22:00 <0.4 Calm <0.4 Calm 1.3 NNE
22:00-23:00 <0.4 Calm 0.4 SSE 0.4 SSE
23:00-00:00 <04 Calm 0.4 SSE 0.9 E
00:00-01:00 <0.4 Calm 0.4 E <04 Calm
01:00-02:00 0.4 NNE <0.4 Calm 0.4 SE
02:00-03:00 <0.4 Calm <0.4 Calm <0.4 Calm
03:00-04:00 0.4 N <0.4 Calm 0.4 E
04:00-05:00 <04 Calm <0.4 Calm 13 ENE
05:00-06:00 <0.4 Calm <0.4 Calm 2 ENE
06:00-07:00 <04 Calm 0.4 NNW 0.9 ENE
07:00-08:00 0.4 NNE <0.4 Calm <0.4 Calm
0B:00-09:00 1.3 N <04 Calm 0.4 NNW
09:00-10:00 09 NNW <0.4 Calm 0.4 NNW
WIND SPEED e =
{mis) Height of wind vane and anemamater above ground 10 meters.
=4
B a34- 44
] 21-24
| EEREEE]
B oos- 11
Calms: 4.17%

ratory Supervisor
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Environment Research & Technology Company Limited
257114 Mu 6 Sl Chinmnlhet 1, Ngam Wong Wan oo,

Thiig Sonz Fong, Lak Sk Banglok 10210

Tel 0-2954-TT45-5 Fux 0-2954-7747

E-mail © envi@envirescarsh, co.th

ENVIRONMENT RESEARCH & TECHNOLOGY GO, LTD. A A
Head Office/Tus 1D 0105 542 064 UK1

ANALYSIS REPORT
Customer Name :Vision E. Consultants Co., Ltd,
Address 1101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Mueang Nonthaburl, Nenthaburi 11000
Project Name s Tasamsndntilandouunaalsguhuasumdssfiosduee wanas 1 faviaiuelan uazgTolo
(suvauadaiaud-3 (WME-E))
Project Location sHawdaien Tan uarg o
Measured Source :Ambient Air Quality
Measured Point tusnanuai 2/5 dudiue win 8 dauans Snandlasata Saragiave
GPS, Coordinate +UTM (WG584) 470 0608302 E, 1865267 N Quotation No. :2023-01001
Measured Date duly 20-23, 2023 Analysis No.  :2023-AD121-004 - 006
Measured By | ReportNo.  :2023-RAAD3S3
Analyzed By tEnvironment Research & Technology Co., Ltd. Report Date  : August 3, 2023
Percent fr y of wind in each speed and direction
Wing DiEction 0411 1121 2131 3141 4.1 Total
N 5.55556 1.36889 0.00000 0.00000 0.00000 6.94445
MNNE 277778 277778 1.38889 0.00000 0.00000 6.94445
NE 1.38889 0.00000 0.00000 0.00000 0,00000 1.38889
ENE 555556 1.38889 1.368889 0.00000 0.00000 B.33334
E 4.16667 0.00000 0.00000 0.00000 0.00000 4.16667
ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
SE 277778 0.00000 0.00000 0.00000 0.00000 2.77778
S5E 8.33333 0.00000 0.00000 0.00000 0.00000 8.33333
S 1.38889 0.00000 0.00000 0.00000 0.00000 1.38889
SswW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
SW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
WsW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
w 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
WHW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
NW 1.38689 277778 0.00000 0.00000 0.00000 4.16667
NNW B.33333 277778 0.00000 0.00000 0.00000 1111111
Calm 44.44440
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Project Name

Measured Point
Measured Date
Report No.

ANALYSIS REPORT

Vision E. Consulfants Co., Ltd.
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wnauuaud 2/5 dhndn )i 8 dwans dwnandlnsae Sadag Tmiu

July 20-23, 2023

2023-RAA0383

WIND SPEED
(mis)

W =41
[ ERErT
B 21- 31
B o1i-21
B os- 14
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Environment Research & Technology Company Limited Environment Research & Technology Company Limited

S0 i Ve i 25104 Mu 6 Sai Chinnakher 1, Wang Wan Road,

25/114 Mu 6 Soi Chinnakhet 1. Ngam Wang Wan Head, i e

g, < it Thung Seng Houg, Si, Bangihol ]

envi research Thung Song Heng, Lak Si. Bangkok 1 envi research oy 17456 Fax 129547747
Tel B-2954-7745-4 5 295 7

E-mall @ envli@enviresearch.co.th

E-muil - envii@eny H,
wwwenviresearchuos.th

Head Office/Tax 10 0T05 542 064 981

EmviRoNMENT RESEARCH & TECHNOLOGY Co., LTD

g

Head OfTice Tax 1D (HOS 542 064 951

EnviRoNMENT RESEARCH & TECHNOLOGY Co, LTD

ANALYSIS REPORT ANALYSIS REPORT
Customer Name :Vision E. Consultants Co., Ltd. Customer Name :Vision E. Consultants Co,, Ltd.
Address 1101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburl, Nenthaburi 11000 Address :101/22 Moo 2, Soi Maneeya Soi 3, 5ai Ma, Mueang Nonthaburi, Monthaburi 11000
Project Name tTrsamsndnt Tnndouundalsgaussunsnanfosdiunee wlaoag 1 Fowavieaiian LavgTu Project Name sannsedalisndouuvanlssgauasuvdaanfosdanme ulanas 1 Sowiaisnlan uasglovio
(Frungundaiaud-a (WME-E)) (Frumgueudn Jaud-a (WME-E))
Project Location Hawiadsoyian uasgluvio Project Location Howlaiuo lan wasqlnio
Measured Source : Ambient Noise Measured Source 1Ambient Noise
Measured Point sAnahuasi 32/3 dnantuud wlidl 8 diuana dunandlnsats Saudagini Measured Point nitanhui 32/3 duiuud vadi 8 siwans Sinandinsata Seuesiaviy
GPS. Coordinate :UTM (WGSE4) 47Q 0607654 E, 1863715 N Quotation No. :2023-01033 GPS. Coordinate 1UTM (WGSB4) 47Q 0607664 E, 1863715 N Quotation No. :2023-01033
Measured Date :December 14-15, 2023 Analysis No. & 2023-AF729-007 Measured Date tDecember 15-16, 2023 Analysis No. 1 2023-AF729-007
Measured By - ReportNo.  :2024-RAAAI37 Measured By ] Report No.  :2024-RAAAI37
Analyzed By +Enwironment Research & Technology Co., Ltd. Report Date  : January 17, 2024 Analyzed By 1Environment Research & Technology Co., Ltd. Report Date  : January 17, 2024
Measured Instrument  :Integrating Sound Level Meter Scarlet Tech Model ST-110 Serial Number B20802 Measured Instrument : Integrating Sound Level Meter Scarlet Tech Mode! ST-11D Serial Number 820802
Tl Interval Time Noise Level, dB(A) Interval Time Noise Level, dB(A)
Leq Lmax LS Lio L50 L90 Leq Lmax L5 L10 Lso L90
08:00-09:00 48,2 67.2 54.4 51.6 436 408 08:00-09:00 47.8 738 52.8 50.1 45.0 424
09:00-10:00 45.3 714 49.8 47.5 43.0 411 09:00-10:00 48.7 65.1 54.6 51.8 436 414
10:00-11:00 54.4 78.3 60.3 54.7 45.0 41.9 10:00-11:00 47.2 71.7 514 49.6 45.2 42.4
11:00-12:00 51.0 75.7 55.7 54.5 42.9 414 11:00-12:00 45.5 736 50.0 47.9 421 38.8
12:00-13:00 53.2 78.8 56.4 55.3 498 40.2 12:00-13:00 430 65.9 45.3 44,4 420 402
13:00-14:00 50.9 71.2 54.6 539 74 e 13:00-14:00 42.8 60.3 47.7 44.7 40.7 384
14:00-15:00 43.1 64.0 471 45.4 413 Y 14:00-15:00 49.2 70.4 54.3 52.6 46.1 44.2
15:00-16:00 44.1 74.0 47.4 45.8 423 40.2 15:00-16:00 465 68.3 516 49,5 44,7 392
16:00-17:00 44.7 70.6 48.2 46.5 42.5 0.0 16:00-17:00 457 62.5 50.8 48,5 43.1 40.1
17:00-18:00 52.2 78.8 56.7 533 455 418 17:00-18:00 452 88.0 49.4 47.2 2.7 40.5
18:00-19:00 6.3 60.3 286 48.0 458 26 18:00-19:00 458 58.8 48.4 47.4 455 44.0
19:00-20:00 48.9 65.7 50.5 50.1 8.7 272 19:00-20:00 47.5 62.8 49.7 48.8 47.0 459
20:00-21:00 52.1 56.0 53.6 533 519 50.8 20:00-21:00 49.0 66.2 50.8 50.2 48.7 473
21:00-22:00 50.0 58.9 51.8 514 49.7 48,7 21:00-22:00 51.0 57.3 52.3 52.0 50.9 498
22:00-2%:00 6.1 531 475 71 459 YTy 22:00-23:00 53.2 59.4 54,3 54.0 53.1 523
23:00-00:00 48.4 57.1 49.7 49.4 483 72 23:00-00:00 56.4 59.1 574 57.2 56.3 55.6
00;00-01:00 6.3 61.9 50.0 479 463 55 00:00-01:00 55.1 58,8 56.4 56.1 55.0 53.8
01:00-02:00 48.3 52.0 495 5.2 282 73 01:00-02:00 54.8 58.2 56.1 55.8 54.7 535
02:00-03:00 48.8 53.1 498 496 87 a79 02:00-03:00 54,9 58.4 56.3 56.1 54.8 535
03:00-04:00 46.8 54.8 477 475 257 5.0 03:00-04:00 53.5 57.7 54.7 54.4 53.4 524
04:00-05:00 42.0 56,2 43.0 42.7 419 412 04:00-05:00 50,6 59.2 52.2 51.8 50.4 494
05:00-06:00 39.8 54.4 414 40.8 395 388 05:00-06:00 48.7 66.6 49.6 49.4 48.6 48.0
06:00-07:00 47.9 676 498 489 73 61 06:00-07:00 458 73.1 48.0 46.7 44.1 423
07:00-08:00 50.4 74.0 56.0 523 65 a7 07:00-08:00 47.3 76.7 52.0 49.5 44.1 42.2
24 Hours Measurement 49,2 78.8 53.0 50.9 46.8 45.0 24 Hours Measurement 50.7 76.7 53.0 521 50.2 49.0
Standard” 70 115 = = = = Standard!’ 70 115 - - - -
Ldn 53.9 - - - 2 o Ldn 59.4 - - - - -
Remark: " Notification of National Environmental Baard, No.15, B.E.2540 (1997} under the and Ce of Matlonal Envi Quarkity Act 8., 2535 (1992), published Remark : " Notification of National Enviranmental Board, No.15, B.E.2540 (1997 under the Er and ion of National Envi Quality Act B E.2535 (1992), published

in the Royal Government Gazette No.114 Part 270 dated April 3, B.E.2540 {1997}, in the: Royal Government Gazette Ho,114 Part 270 dated April 3, BE.2540 [1597).

Laboratory Reviewer Laboratory Supervisor Laboratory Reviewer Laboratory Supervisor
DO NOT COPY PARTIAL OF THIS ANALYSTS REPORT WITHOUT OFFICIAL APPROVAL DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANAL YSIS REFERS T2 SUBMITTED SAMPLE (5} ONLY REPORT ANALYSIS REFERS TO SUSMITTED SAMPLE (5) ONLY
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7 Environment Research & Tec
250114 Mu b Sai

ology Company Limited
nmakher 1, Ngsm Weng Wan Hosd,

= ".n\-‘i resea I’ Thung Song Hong, Lak Si Bangkok 11210
§ bt | et | s 2 E' 5 5% g"“ 5' 5‘- 3— = i Tl D-2954-7T45-6 Fax 1-2954-T747
g ; ;‘ ; A ;. o g § ayse : Eenail © enviienviresearch.ca.th
HIEENE §L g = 5L .2 323 3% EnvIRONMENT RESEARCH & TECHNOLOGY CO, LTD. YL bt outy

i g 5: g A ,S.‘L' = g 3 B 5 i j=id Hemd Office/Tax 1D 1105 542 064 951
e [
T3 & E 23 E R
3 (=2laly 2 P | ANALYSIS REPORT
= 3 IR R
23 |B| Py & g 9 5.
3 I ] t 4 an g i
EE|L|5|8 g ] O E g2 § Customer Name +Vision E. Consultants Co., Ltd.
5. zlBls = ? 2 °.:| Address +101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000
E- = a é _i 5 Project Name sTesansufa T landouundnlsgmbuasunananwfosdusno wanas 1 Sowlfaienlan wazglni
H § 2 o = (5rummundndaud-3 (WME-E))
E olela 8, E i 'E‘ g : Project Location sHowiaiuelan wazglowo
E 5 el L £ 2 E g @ Measured Source sAmbient Noise
= - o -
5 E é il B e 9 Measured Point suAnaad 32/3 dranduvd wdd 8 dwuans dwnandlngana Saudagianio
;g | o 5 GPS. Coordinate sUTM (WGSB4) 47Q 0607664 E, 1863715 N Quotation No. :2023-01033
=z oo o Lo e e Measured Date :December 16-17, 2023 Analysis No.  :2023-AF729-007
2212215 & RS EER R M d B
FIHEE i iR easured By I ReportNo. : 2024-RAMTS7
3
<g =t=T el PR Analyzed By :Enviranment Research & Technology Ca., Ltd. Report Date  :January 17, 2024
s r = o B E o
g : ; 24 2 2 §§ = g« 5 £ '.E-n E E E Measured Instrument :Integrating Sound Level Meter Scarlet Tech Model 5T-11D Serial Number 820802
w n EE & & L]
ii|a(g|S § £ an 2 e 5 2 - E § Noise Level, dB(A)
£ ol o B I R s L X
ia(elals] ° |BleoE™MSRIsLSs Interval Time e L s
g ——13 E §|| & =z :J s, 5 g ,: z q max L0 L50 L90
g E.- g § 2% B 3 g ER-- 08:00-09:00 48.3 73.8 52,2 50.2 45.0 424
wE == g g B2 2E :00-10:
HEOE ,3_5'&‘ Efac & g 3 s % & 09:00-10:00 48.1 75.3 53.5 50.6 42.8 398
E = %s.;.; 332 E 233 352 10:00-11:00 444 63.0 49,9 47.5 41.2 389
F Z 2|t §§ z oz 3z Bz E 11:00-12:00 46.3 716 43.4 465 42.0 39.1
& 2
= £ yy > 2 B2 B E; 12:00-13:00 45.1 67.1 50.8 478 417 3.1
é‘ o g 5 5 §' E g = 13:00-14:00 44.6 64.4 47.6 46.6 43.6 415
228 & Sooa  m 2 Y 2 14:00-15:00 47.0 717 51.8 49.5 447 4.7
w m
Ela gi = & g :9. E 3 15:00-16:00 463 64.2 51.4 493 43.6 407
& 1
=2 zz E & R g 16:00-17:00 46.8 6.7 50.3 48.9 45.7 438
EE %% = g E g bt 17:00-18:00 46.2 65.1 49,7 47.8 q4.5 429
1 35 ?.i 4 %:‘3 o 2 8 j 18:00-18:00 48.3 68.2 50.6 49.7 47.7 46.2
w=
oy ey e 5 B2 g gg § :.4T H adg 19:00-20:00 50.2 60.5 513 51.0 50.1 49.3
824
g 2333 B8 P 2 g ,9_. 20:00-21:00 522 7.2 55.3 54.0 514 500
3 23 m = 20 p m =
E = EH 21:00-22:00 53.2 62.2 56.7 ; :
8 t ~ & B 55.8 52.1 506
== & g2 3 22:00-23:00 504 63.2 516 51.3 50.3 492
=
B Eﬁ" . E § 3 E 23:00-00:00 54,7 62.5 55.4 553 54.6 54.1
slulal 2538 (3 z - g5 =) 00:00-01:00 54.7 58.7 55.4 55.3
5 |alglal 23 3 ; . ; 3 . . 54.6 54.1
3 3 E 2 =
: b Egé‘ 2‘ %3‘ § é 01:00-02:00 53.0 60.6 54.0 538 529 52.2
= ~
gz 2 £ 02:00-03:00 523 59.1 53.9 53.5 52.0 50.9
5 Y 03:00-04:00 50.0 60.1 51.2 50.9 49.9 49.0
Wwe 3 3 =] =05
« E E .‘:";% E{ 3 z z:gs E:.ﬁg 47.5 60.4 48.7 48.4 474 465
- % — +00-06: 47.1 . L
3 sE3 § 5 D 75.1 48.2 47.8 46.6 455
E | - % 2 Sl 06:00-07:00 46.3 704 49.2 474 44,5 430
E we 3 N = E § E g o Z 07:00-08:00 47.2 68.0 52.8 50.8 433 40.3
3
g ¢ Jiiix Eia dEEE 2 Lg 24 Hours Measurement 49.9 75.3 52.4 51.4 49.2 48.1
i : =23 35 g ) ) o Standard®’ 70 115 . = = -
X 2
o H EZEESR z S Ldn 57.7 - -
B B 95 ex e m : = = *
= 2 E -
8§ . § 3 ; = E :\ E Remark : *' Nofification of Mabional Environmentad Baard, No.15, B.E.2540 {1997) under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992), pubiished
z ;‘I ; E s‘ g 5 % o - in the Royal Government Gazatts No.114 Part 270 dated April 3, B.E. 2540 (1957),
5 E =] : T e a
= Z =B o] A
alale 2 888 DI%EE
o|lo|o E g% ; g g % & El“g—
gl Bedo EEfpED
E|E & s &
R - fEI8548
5|a|E 2 pEnzEi
gle|E F EE o -"g = Laboratory Reviewer Laboratory Supervisor
HEE 5 LEgmio
3133 INF
E|E|E ~ Eg DO NOT COPY PARTIAL OF THIS ANAL FSIS REPORT WITHOUT OFFICIAL APEROVAL
3 =4 REPORT ANALYSIS REFERS T0 SUBMITTED SAMPLE (3) onity
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Environment Research & Technology Company Limited
350114 Mt 6 Soi Chinnakhet 1, Ngam Wong Wan Road.

Environment Research & Technology Company Limited
35114 Mu 6 Sel Chinnalihet 1, Npam Wang Wan

Thung Song Hang, L i Banghkok 10210 envi Tesearch
el (-2954- 77456 Fax (29
E-mail : en E-munil : envi@
EnvIRONMENT RESEARCH & TECHNOLOGY CO., LTD. bibibi . ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. wwwenviresearehico.
Head OfficeTax 1D 0105 542 064 981 Head OfficeTax 1D 0103 542 064 981
ANALYSIS REPORT ANALYSIS REPORT
Customer Name :Vision E. Consultants Co., Lid. Customer Name :Vision E, Consultants Co., Ltd.
Address +101/22 Moo 2, Soi Maneeya 5oi 3, Sai Ma, Mueang Nonthaburi, Nenthaburi 11000 Address 101/22 Moo 2, Sei Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name TasonisnfallTasd ouuwsolsvgiaiuasunanafossanuen ulaoas | SouTadeaTan wasginiy Project Name sTasonandatl inndmuuvsnlssgiahtasmdsaniodunme ulanad 1 fwiatenTan waeg T
(grummuefatawd-3 (WME-E)) (sruuauaiaiaul-a (WME-E))
Project Location sRawiafiealan wasgTaio Project Location HmTaniuelan wasdluio
Measured Source s Ambient Noise Measured Source sAmbient Noise
Measured Point rudtaniuand 32/3 thuduwd wiid 8 dauans dnanalnsata Seudadiuiy Measured Point sufaniwani 32/3 duiduud wilid 8 dwans sunandlnsana Souiagluia
GPS. Coordinate +UTM (WG584) 47Q 0607664 E, 1863715 N Quotation No. :2023-01001 GPS. Coordinate +UTM (WGS584) 470Q 0607664 E, 1863715 N Quotation No. :2023-01001
Measured Date tuly 20-21, 2023 Analysis No. & 2023-AD121-007 Measured Date July 21-22, 2023 Analysis No.  :2023-AD121-007
Measured By [ ReportNo.  :2023-RAAO360 Measured By I ReportNo.  :2023-RAAD360
Analyzed By :Environment Research & Technology Co., Ltd. Report Date  : August 3, 2023 Analyzed By sEnvironment Research & Technology Co., Ltd. Report Date  : August 3, 2023
Measured Instrument :Integrating Sound Level Meter Scarlet Tech Model ST-11D Serial Number 820931 Measured Instrument :Integrating Sound Level Meter Scarlet Tech Model ST-11D Serial Number 820931
O Noise Level, dB(A) R Noise Level, dB(A)
Leq Lmax LS L10 L50 Lso Leq Lmax L5 Lio LS50 Loo
09:00-10:00 49.3 72.1 55.0 52.0 45.0 41.4 09:00-10:00 483 68.1 53.7 51.5 44.6 414
10:00-11:00 49.9 70.5 56.1 53.5 449 40.4 10:00-11:00 489 59.0 54.1 52.0 46.0 43.1
11:00-12:00 48.5 70.9 54.5 5.7 434 386 11:00-12:00 48.5 78.3 53.1 50.5 45.1 424
12:00-13:00 49.5 78.8 54.4 516 44.0 40.4 12:00-13:00 46.1 63.6 50.2 48.4 44.6 42.4
13:00-14:00 48.0 71.8 53.4 51.0 4.3 40.3 13:00-14:00 7.1 579 51.7 49.5 45.0 42.7
14:00-15:00 52.9 78 60.9 55.9 442 40.8 14:00-15:00 497 69.7 55.1 52.6 46.1 433
15:00-16:00 48.7 70.7 54.2 52.2 454 414 15:00-16:00 48.1 69.6 52.4 50.6 46.3 43.7
16:00-17:00 49.0 69.3 54.0 52.3 46.3 42.9 16:00-17:00 513 755 56.1 54.1 48.4 45.8
17:00-18:00 46.0 64.4 50.1 48.5 44.2 41.7 17:00-18:00 498 65.9 54.3 52.4 478 45.3
18:00-15:00 48.8 65.2 54.5 52.6 45.0 42.0 18:00-19:00 51.B 75.8 56.3 53.2 48.0 45.8
19:00-20:00 53.2 62.9 55.4 54.9 53.0 50.8 19:00-20:00 50.0 67.1 52.6 51.5 493 476
20:00-21:00 55.8 54.6 57.2 56.9 55.7 .2 20:00-21:00 53.8 63.8 55.3 55.0 535 516
21:00-22:00 56.5 61.8 58.4 57.8 56.3 .5 21:00-22:00 53.2 60.8 554 54.9 53.0 50.2
22:00-23:00 55.6 61.9 57.1 56.7 55.5 54.3 22:00-23:00 53.0 60.6 55.5 54.9 52.5 50.7
23:00-00:00 58.1 63.9 59.5 59.2 58.0 56.5 23:00-00:00 54.0 4.0 56.5 55.9 53.7 51.2
00:00-01:00 58.1 65.4 60.2 59.8 58.0 55.7 00:00-01:00 56.0 618 57.7 57.3 55.8 537
01:00-02:00 57.6 B67.0 59.7 59.3 574 55.2 01:00-02:00 614 75.6 66.5 65.7 56.4 56.4
02:00-03:00 59.3 62.9 60.7 60.5 5B.8 56.1 02:00-03:00 &0.0 645 61.4 61.1 59.9 £8.6
03:00-04:00 56.0 61.7 57.4 57.2 5.9 54.4 03:00-04:00 61.7 65.1 529 62.6 61.6 60.7
04:00-05:00 55,2 68.0 56.6 56.2 55.1 53.8 04:00-05:00 B1.8B 65.7 62.9 62.7 61.7 B80.7
05:00-06:00 57.0 74.7 59.9 58.6 56.2 54.7 05:00-06:00 57.4 79.4 59.4 58.8 57.2 55.4
D6:00-07:00 525 76.8 57.1 54.7 49.5 46.4 06:00-07:00 53.1 B0.8 571 55.0 49.4 47.2
07:00-08:00 528 80.2 58.8 55.6 48.7 44.7 07:00-08:00 52.1 75.0 55.0 53.0 46.6 435
048:00-09:00 49.5 729 55.2 52.8 45.1 413 08:00-09:00 535 76.3 58.5 56.3 48.6 43.7
24 Hours Measurement 54.4 B0.2 57.4 56.2 53.6 51.7 24 Hours Measurement 55.6 80.8 58.5 57.6 54.7 53.2
Standard®’ 70 115 - = . - Standard*’ 70 115 - - - -
Ldn 62.9 - - - - - Ldn 64.7 - - - - -
Remark : ' Notfication of Mational Emvirenmental Board, M. 15, B.E.2540 (1997) under the Enhancement and Consenvation of National Environmental Quality Act B,E.2535 (1992), pulsished Remark : *° Natification of National Environmental Board, No.15, B.E.2540 {1997 under the and Cony ol of National Quality Act B.E.2535 (1992), published
In the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 (1997). in the Royal Government Gazette Ko.114 Part 270 dated April 3, B.E_2540 {1997).

Laboratory Reviewer Laboratory Supervisor Laboratory Reviewer Laboratory Supervisor
DO NGT COPY PARTIAL OF THIS ANALYSTS REPORT WITHOUT OFFICIAL APPROVAL DO NOT COPY PARTIAL OF THIS ANAL Y515 REPORT WITHOUT DFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE {5) ONLY
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Environment Research & Technology Company Limited
25/114 M 6 Sal

+ Wang Wan Road,

g envi research Thung St B Bamtghor 1R
% s 2' n e o= S;, &’ SL ﬁ, i 4-TT45.6 Fax 0-2954-T747
23R X 23 § EE N 2 Beaviresssceluns
£ (z]2)2 ; g 3 2 2 g 334 32 = ENVIRONMENT RESEARCH & TECHNOLOGY Co, LTD. wwwnviromarch.cn.th
- ::n .8“ m &_ = 5‘ EL g;, 5 ﬂ(_ll g 3! o E Head OfTice/Tux 1D 0105 542 B6-4 981
3 2
2% o o Ea g e E f& 3 K] ﬁ
HEEER® 3 §&: T ANALYSIS REPORT
wlr|s ) : 5 aas =
H § g g § & E §. ] Customer Name :Vision E. Consultants Co., Ltd.
W =] A g &g i
g AlRe = 232 ° : Address £101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
T =
i = g B o Project Name Hasamsudnllasdsuunanlssgualuasumdnafosdunme ulaaas 1 Fowindnglan wasqTue
H S
- i ::.;, = 3 = (Suvausdadawi- (WME-E))
g alulal 2 E i 3 g . Project Location RavdaAuaTan uasdlui
B b o
R s E E‘“ £ E’:, @ Measured Source + Ambient Noise
2 ‘ Ba (3 F 8 Measured Point s aPuaed 32/3 tnduud wdd 8 druane dnanelnsand SadagToiu
g 2 =E : a
§"_' alala g GPS. Coordinate SUTM (WGS84) 470 0607664 E, 1863715 N Quotation No. :2023-01001
b N ;
23 (2|32 2 B Measured Date 1uly 22-23, 2023 Analysis No.  :2023-AD121-007
HHHAEREEY it Measured By I Report No.  +20230AA0360
B -
g % ;,, ; % E_ § i ; = i Analyzed By :Environment Research & Technology Co., Ltd. Report Date  ; August 3, 2023
- - -
S E E % s ) g% E‘ 2 E § ;_ % = E Measured Instrument  :Integrating Sound Level Meter Scarlet Tech Madel ST-11D Serial Number 820031
3 S|tfdé & sl 8 ch 2 2 oo Mg
E i dor 2 TR & = B = 2 J
S f E 8 § BlEE E § p sL,:': 3 g E Interval Time Nolse Level; HE(R)
pe flels E gvﬁ'i da;g 2y Leq Lmax LS L10 LS50 L90
o —
£z = ﬁ‘ Bl e 2 E -é. El %: E 2 g 09:00-10:00 516 77.9 57.1 54.4 46.9 433
EE Fr = =
S lalalg : wE [E| S 2 223 2% 2 10:00-11:00 52.0 786 57.7 55.1 47.7 411
3 | seg o ) a o o
: o 23E |3 ii E $323% 75¢%® - 11:00-12:00 525 74.5 50.1 56.6 472 43.9
L o =
B = §L E g% ;\ 3 2 E E 12:00-13:00 524 76.0 59.2 56.2 45.8 421
B i)
E = . 3 gﬂ 5 § :_ ﬂ—“ § ;, ;:J 13:00-14:00 50.7 734 56.7 5.1 46.3 422
& - = o« B "
4 T 2 E 2 -00-15+
: é- E( g g 5 g g é. i = 14:00-15:00 524 74.8 586 55.2 47.6 43.7
{|slole| S8 8o B X gz P 15:00-16:00 515 711 58.4 5.8 46.5 427
|| 's E" g_ nq;' E 5 g g B 3 16:00-17:00 500 75.0 536 519 46.9 429
—_— @ 2 m,
L] o - B 17:00-18:00 50.8 77.6 7
<3 zz & g 32 g 56.2 538 478 447
E_ % % ; g E % aQ 18:00-19:00 48.1 69.3 53.8 51.4 46.7 441
:tg § = ; ; § = E j 15:00-20:00 513 714 54.5 53.2 50.2 48.7
3 ¥ P Pud F
g | o .2 §J§ E 2 § 9 E g oJe 20:00-21:00 52.2 65.3 54.1 534 51.9 50.6
3 323 § o § £ 5 g 21:00-22:00 53.3 64.3 55.4 54.8 53.0 514
3 E=n-1 e
3 Eﬂg‘ :' & i ?’ 22:00-23:00 55.4 66.7 58.1 57.3 55.1 525
_;, "-Le 5 -lgk E & 23:00-00:00 52.1 62.1 54.2 53.7 51.9 493
i £z, 2 & g é 00;00-01:00 53.2 63.0 55.6 55.1 524 510
Slelule Y ?g‘ 3 = E’ i =] 01:00-02:00 549 634 56.7 56.2 54.8 526
0 wIE =
é [ R S Eg & ;- g g E 02:00-03:00 59.2 748 [N} 60.6 58.1 55.3
] & o
: § E i‘ E 03:00-04:00 62.8 70.4 54.1 638 62.7 615
E g[ £ 04:00-05:00 63.2 738 66.0 65.0 62.7 61.1
3
% o :; ..; 5 i 05:00-06:00 58.4 711 60.5 60.1 58.2 557
2| N®N m= 2 -zt M 06:00-07:00 57.0 76.9 6.7
- HIB N R E o 1 :00-07: ‘ ? . 60.2 538 503
§ % S E '5' : m 07:00-08:00 549 B0.1 59.1 57.1 50.7 46.4
3 c) PR ] "
g ,‘,i‘ ia = g_ 5 5 5 ﬂg ; é 08:00-09:00 54.8 826 59.2 55.7 48.0 43.7
g E . % E E 2 E E E g. & g 24 Hours Measurement 56.0 82.6 59.3 57.9 54.9 529
: g =25 ot 2
g : = ?mu g 5 g E’ g nE Standard** 70 115 - - - -
s 5 FEE S & S5 L el = : . 2 -
] d & c peise =g o R
B 2 E 3 3 = o o ,rg Remark : 1 Notfication of Naﬁmlal Emvronmental Bosrd, No.15, B.E.2540 {1997) under the Enbancement and Conservation of National Enviranmental Quality Act B.E.2535 {1992), pubiished
wlale E g £ 3 ‘-zn a w E.i In the Royal Government Gazelte No.114 Part 270 dated April 3, B.E.2540 (1997).
L i 3 i o ;!-: &
£ = TERER
g3k g
E L. BElSEn
wlulul 3 SEEE cyeik
BlEle v DR R - L 5
L% | fEid P
o B
- g g I+ § & »'% ot ?‘)
#lele BReN= ZERPEL
E|E|E moe L Egof g
&l 8lB Row B gd TR 8
z|e|E u S ganzlE
alala —2& E B § - é | Laboratory Reviewer Laboratory Supervisor
sl5l3 gENREE
g|l2lg . EEaBmy
21313 ggam g ?, DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
elE|E S ; ; g REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
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Environment Research & Technology Company Limited
257114 M 6 Sai Chinnnlk

Thung Song H

“Tel 02954,

Environment Research & Technology Company Limited
25114 Mu & Soi

hat 1, N

m Wang Wan Raail,
k Si, Bampkok 10210
T45-0 Fax 0-2954-7747

envi research Thumg Sang Hong,
Tel 0-2954.

E-mail

envi research

E-mail : envi@enviresearch.cath enviresenrch.coth

www.enviresearch.coh

Head OMMieeTax 130105 542 064 981

EnvIRONMENT RESEARCH & TECHNOLOGY Co., LTD

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD

www.envi

emth

Hend OfMice/Tax 1 0105 064 981

ANALYSIS REPORT

: Vision E. Consultants Co., Ltd.

ANALYSIS REPORT

Customer Name : Vision E. Consultants Co., Ltd.

Customer Name

Address +101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Mueang Nonthaburi, Nenthaburi 11000 Address +101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Musang Nonthaburi, Nonthaburi 11000

Project Name Tannsednlinndmuvanlssfumhuasuvdnanfordiueme wanad 1 Sawiadsalan uasginio Project Name sTasamanfsflilandouuvdnlegmhuasuvsnsufionsueeo wanad 1 fawiafvnlan uazglaiy
(gruvguadsaed-5 (WME-E)) (Frungunfaiaud-3 (WME-E))

Project Location s¥a¥afwaTan wasqlavi Project Location sdawiavineTan wazgluin

Sampling Source
Sampling Point
GPS. Coordinate
Sampling Date

1 Surface Water Sampling Sampling Source

Sampling Point
GPS. Coordinate

+Surface Water Sampling

tuiineasaante uiluwi wid 8 diuans dunandlnsate Saudngtmiua (udad)
:UTM (WGS84) 47Q 0607314 E, 1865326 N

sudiniAaadnanae tuiuv vadd 8 dwana dnandlasana Souiag oo (i)
:UTM (WGSB4) 470 0607314 E, 1865326 N
2July 19, 2023

Quotation No. :2023-01001 Sampling Date sluly 19, 2023 Quotation No. : 2023-01001
Sampling Time £13:30 Analysis No. 1 2023-AD047-001 Sampling Time :13:30 Analysis No, 1 2023-AD047-001
Sampling Method +Grab Received Date :July 21, 2023 Sampling Method : Grab Received Date : July 21, 2023
sampling By ] Analytical Date : July 21-August 4, 2023 Sampling By Analytical Date : July 21-August 4, 2023
Analyzed By : Environment Research & Technology Co., Ltd. Report No. 1 2023-RAA0259 Analyzed By : Environment Research & Technology Co., Ltd, Report No. :2023-RAAD259
Physical Properties 1 Turbid, Light Yellow, Sediment, Odor Report Date : August 7, 2023 Physical Properties : Turbid, Light Yellow, Sediment, Odor Report Date : August 7, 2023
. Standard?” : Standard®”
Parameter Unit Method of Analysist” MRL Result Parameter Unit Method of Analysist” MRL Result
Class 3 | Class 4 Class 3 | Class 4
Temperature s Certified Thermometer - 5.0 n n' TPH (Gasoline Range Hydrocarbons; Cs-Cs) mafL Purgea and Trap, Gas Chromatographic 0.040 <0,040 - -
- (GC-FID)
pH 2 Electrometric - 88 5.0-9.0 | 5.0-9.0
TPH (Kerosene Range Hydrocarbons; mafL Liquid-Liquid Extraction, Gas 0.020 <0.020 - -
Dissolved Owygen mg/L Azide Modification 1.0 4.0 =4.0 =2.0 C10-Cis) Chromatographic {(GC-FID)
Biachemical Oxygen Dernand ma/l | 5-Day BOD Test, Membrane Electrode 10 21 20 4.0 TPH {Diesel Range Hydrocarbions; C1s-Cai) il |oeodd ET’:_‘"*{E"EF;IS)BS 0020 [ 0.048 g =
- - romategraphic (GC-|
Fecal Coliform Bacteria MPN/100 mL | Most Probable Number 18 230 4,000 = TPH (Heavy Oil Range Hydrocarbons: ma/L Liquid-Liguid Ex‘_tmcb'un, Gas 0.020 0.027 z _
Copper ma/L | Digestion, Inductively Coupled Plasma 0,005 0.007 01 0.1 Cza-Cas) Chromatographic (GC-FID)
(ICP-DES) Remark: ' Standard Method for Examination of Water and Wastewater, 23 Edition, 2017.
Mickel ma/L Digestion, Inductively Coupled Plasma 0.005 <0.005 0.1 0.1 #* Naotification of the National Enviranment Board, 0.8, B.E.2537 (1994], issued under the Enhancement and Conservation of National Enviranmental Quality Act B £.2535 (1852),
(ICP-OES) s ‘Eéllmh ;hednnyeuﬁvzmm:hn:n&(ﬁm Nr.ué:cart 16, dated February 24, B.E 2537 {1994). {Standard Value of Surface Water for Class 3, 4)
’ n r hardness more 3 i
Manganese mg/L Digestion, Inductively Coupled Flasma 0.005 0.229 1.0 1.0 n' = naturally but :r\ang'nq not mare thaf‘ 3=Fm RO
(ICP-DES)
Zinc mgfL Digestion, Inductively Coupled Plasma 0.01 0,04 1.0 1.0
(ICP-0ES)
Cadmium ma/L Digestion, Inductively Coupled Plasma 0.003 <0.002 0.005% | 0.005%
(ICP-DES)
Lead ma/L Digestion, Electrothermal Atomic 0.001 <0.001 0.05 0.05
Absorption Spectrometry
Mereury mayfL Digestion, Cold-Vapar Atomic Absorption 0.0005 <0.0005 0.002 0.002
Spectrometry
Arsenic maflL Digestion, Hydride Generation Atomic 0.0002 | 0.0004 0.01 0.01
Absorption Spectrometry
Barium ma/L Digestion, Inductively Coupled Plasma 0.01 0.15 £
(ICP-OES)
Tron mag/L Digestion, Inductively Coupled Plasma 0.1 1.0 = =
(ICP-QES)
Selenium mg/L Digestion, Hydrde Generatien Atomic 0.0002 <(0.0002 - -
Absorption Spectrometry
Total Chromium mg/L Digestion, Inductively Coupled Plasma 0.005 <0.005 - A
(ICP-DES)
Conductivity ps/em Electrical Conductivity Meter 0.1 369 = =
Salinity ppt Electrical Conductivity Meter 0.1 0.2 = =
Total Dissolved Solids mafl Dried at 180°C 50 184 = =
Total Suspended Solids mg/L Dried at 103-105"C 50 27 E &

Laboratory Reviewer Labaratory Supervisor

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICTAL APPROVAL
REPORT ANALYSIS REFERS TO SUSMITTED SAMPLE (S} OMLY

Fagal/2

DO NOT COPY PARTIAL OF THIS ARALYSIS REPORT WITHOUT OFFICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) OnLY
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Environment Research & Technology Company Limited
25114 Mt 6 Soi Chinpakhet 1, Ngam Wonge Wan Ruad,

Thung Seng Heng, Lak Si, Bangkok 10210

Tet (-2954-T745-6 Fux 0-2954-7747

Environment Research & Technology Company Limited
28114 Mu 6 Sai Chinnulhet 1, Ngam Wong Wan Raad,
anA neseareh Thung Seng Hong, Lak Si. Bungkok 10210

Tel 0-2954-TT45-6 Fax 0-1954-7747
L] E-mnil : eavidrenvireearch.coh E-nuil : envidenviresearch.coah
EnviRoNMENT RESEARCH & TECHNOLOGY Co,, LTD. il ENVIRGNMENT RESEARCH & TECHNOLOGY Co, LTD. Wumahviremihinoh
Heud (ffice Tax 113 @105 542 064 981 Meail OMiee/Tax 110 8105 542 064 981
ANALYSIS REPORT ANALYSIS REPORT
Customer Name : Vision E. Consultants Co., Lid. Customer Name : Vision E. Consultants Co., Ltd.
Address 10122 Moa 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000 Address £101/22 Moo 2, Soi Maneeya Soi 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name HTasinsudat nsSnuvsdnlegehuasumadnanfosdnume wlasas 1 foaizoian wass oo Project Name Hasnsndalinndmundnlwdehuasuusaadiossunme ulasas 1 Sowdatusian wasglio
(gruvauadsiaw-5 (WME-E)) (srunauaSainud-5 (WME-E))
Project Location s Howdadwn Tan wazglmio Project Location sHowtafnaian uregleio
Sampling Source + Surface Water Sampling Sampling Source +Surface Water Sampling
Sampling Point rudananenante thulduud wii 8 diuans dunandlnsand Sawiagioiu (mh) Sampling Point rudtmeantagnae thutiluu wid 8 duane dnnandlnsan foudagiavio (vamia)
GPS. Coordinate 1 UTM (WGSB4) 47Q 0608145 E, 1865363 N GPS, Coordinate +UTM (WGS84) 470 0608145 E, 1865363 N
Sampling Date +July 19, 2023 Quotation No. :2023-01001 Sampling Date +uly 19, 2023 Quotation No. :2023-01001
Sampling Time 114:00 Analysis No.  :2023-AD047-002 Sampling Time 114:00 Analysis No. + 2023-AD047-002
Sampling Method 1Grab Received Date :July 21, 2023 Sampling Method 1Grab Received Date :July 21, 2023
Sampling By :Mr.Romssa Kateh Analytical Date : July 21-August 4, 2023 Sampling By tMr.Romsea Kateh Analytical Date : July 21-August 4, 2023
Analyzed By : Environment Research & Technology Co., Ltd. Report No. : 2023-RAAD260 Analyzed By + Environment Research & Technology Co., Ltd. Report No. + 2023-RAAD260
Physical Properties : Turbid, Light Yellow, Sediment, Odor Report Date : August 7, 2023 Physical Properties : Turbid, Light Yellow, Sediment, Odor Report Date +August 7, 2023
Standard?®’ . Standard?’
Parameter Unit Method of Analysis!’ MRL Result Parameter Unit Methad of Analysis®’ MRL Result
Class3 | Class 4 Class 3 | Class 4
Temperature 5 Certified Thermometer - 350 ' n TPH (Gasoline Range Hydrocarbons; Ce-Cs) mafL Purge and Trap, Gas Chromatographic 0.040 <0.040 = =
- (GC-FID)
o : Electrametric 3 A 3030 | 5030 TPH (Kerosene Range Hydrocarbons: ma/l | Liquid-Liquid Extraction, Gas 0020 | <0020 = E
Dissolved Oxygen mg/L Azide Modification 1.0 4.5 =40 =2.0 Cio-Cia) Chromatographic (GC-FID)
oz z TPH (Diesel Range Hydrocarbons; Cis-Cas) mg/L Liquid-Liquid Extraction, Gas 0.020 <0.020 = =
Biochemical Oxygen Demand mg/l  |5-Day BOD Test, Membrane Electrode 1.0 1.5 2.0 4.0 Chvromataaraphic (GC-HID)
Fecal Coliform Bacteria MPN/100 mL | Most Probable Number 1.8 230 4,000 - TPH (Heavy Qil Range Hydrocarbons; ma/L Liquid-Liquid Extraction, Gas 0.020 <0.020 = =
Copper ma/L | Digestion, Inductively Coupled Plasma 0.005 | 0.007 01 01 Laetiae) Chromatoaraphic (GC-FID)
(ICP-OES) Remark: 1 Standard Method for Examination of Water and Wastewater, 23 Editon, 2017,
Nickel ma/fL Digestion, Inductively Coupled Plasma 0.005 <0.005 0.1 0.1 * Wotification of the National Emronmenit Board, NouB, B.E.2537 (1994), issued under the ion of Matinal E Quality Act B.E.2535 (1992),
(ICP-OES) published in the Royal Govemment Gazette Mo.111 Part 16, dated February 24, B.E.2537 {19534). (Shndw'\i Value of Surface Water for Cass 3, 4)
3 When water hardness not more than 100 mg/l as CaC0s (Hardness as CaC0a is 86 ma/T)
Manganese mafL Digestion, Inductively Coupled Plasma 0.005 0.167 1.0 1.0 n' = naturally but changing not more than 3°C
(ICP-OES)
Zinc mafL Digestion, Inductively Coupled Plasma 0.01 0.04 1.0 1.0
(ICP-QES)
Cadmium ma/fL Digestion, Inductively Coupled Plasma 0.003 <0.003 0.005% | 0.005%
(ICP-QES)
Lead ma/fL Digestion, Electrothermal Atomic 0,001 <0.001 0.05 0.05
Absorption Spectrometry
Mercury mafl Digestion, Cold-Vapor Atomic Absorption 0.0005 <0.0005 0.002 0.002
Spectrometry
Arsenic mgfL Digestion, Hydride Generation Atomic 0.0002 | 0.0003 0.01 0.01
Absorption Spectrometry
Bariem mg/L Digestion, Inductively Coupled Plasma 0.01 0.13 2 =
(ICP-ES)
Iron mag/L Digestion, Inductively Coupled Plasma 0.1 21 - -
(ICP-QES)
Selenium mayfL Digestion, Hydride Generation Atomic 0.0002 <0.0002 - =
Absorption Spectrometry
Total Chromium mgfL Digestion, Inductively Coupled Plasma 0.005 <0.005 - =
(ICP-OES)
Conductivity usfom Electrical Conductivity Meter 0.1 284 = -
Salinity ppt Electrical Conductivity Meter 0.1 <0.1 - =
Total Dissolved Solids mafL Dried at 180°C 50 143 - -
Total Suspended Sclids mg/L Dried at 103-105°C 5.0 56 = = ."
(Ms.Yuwadee Na Ranong) (Mr.Virat Hemvannanukul)
Laboratory Reviewer Laboratory Suparvisor
DO WOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFEICIAL APPROVAL
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) GMLY REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (5) ONLY
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ErvironMENT RESEARCH & TECHNOLOGY Co, LTD.

Environment

Research & Technology Company Li

23/114 Mu 6 Sol Chimnakhet 1, Ngam Wong Wan Road,
ong, Lak S, Bangkok 10210
Tl 0-2954-T745-6 Fux (29547747

Eemail : enviggenvirescarch.coth

Thung Sw

www.envirescarch.coth
Head Office/Tax 11 0105 342 064 981

Customer Name
Address
Project Name

Project Location
Sampling Source
Sampling Point
GPS. Coordinate
Sampling Date

ANALYSIS REPORT

+ Vision E. Consultants Co., Ltd.
110122 Moo 2, Soi Maneeya Sol 3, Sal Ma, Mueang Nonthaburi, Nonthaburi 11000

HTrnmindatliasdouundnlssfiahuasundoanifosduume wanas 1 JavdafisgTan wasglavio
(gruvauadeiaui-3 (WME-E))
s FowlndunyTan uwasdlovy

+ Ground Water Sampling
sudnadadanansalnutuduiswuuaueandaud-a (WME-E)
1UTM (WG584) 470 0607697 E, 1864027 N
sluly 21, 2023

Quotation No.

: 2023-01001

envi research

ENVIRONMENT RE? ARCH & TECHNOLOGY Co., LTD.

Environment

Research & Technology Company Limited
2S/108 Mus 6 Soi Chinmakhet 1, Nya

Thung Sumz Hong

Tel 0-2984-7745-6

fong Wan o,
Banghkok 10210
* 1-2054-7747
E-minil : envi@envirescar

wwwenvires

Sampling Time 112:12 Analysis No. : 2023-AD0D85-001

Sampling Method Received Date :July 24, 2023

Sampling By :Grab Analytical Date :July 24-August 9, 2023

Analyzed By : Environment Research & Technology Co., Ltd. Report No. : 2023-RAAO3T78

Physical Properties :Turbid, Light Yellow, Sediment, Odorless Report Date s August 11, 2023

Standard®’
Parameter Unit Method of Analysis*” MRL Result St d
Suitable | Maximum
Allowance | Allowable

Benzene pgfL | Purge and Trap, Gas 1.0 <1.0 5 - -
Chromatographic Mass Spectrometric
{GC-M5})

Ethylbenzene pa/L | Purge and Trap, Gas 1.0 <1.0 700 -
Chromatographic Mass Spectrometric
(GC-M5)

Toluene pa/L | Purge and Trap, Gas 1.0 <1.0 1,000 - -
Chromatographic Mass Spectrometric
(GC-MS)

Total Xylene pa/L | Purge and Trap, Gas 3.0 <30 10,000 - -
Chromategraphic Mass Spectrometric
(GC-MS)

Cadmium mafl | Digestion, Inductively Coupled Plasma 0.003 <0003 0.003 None 001
(ICP-OES)

Copper mafL | Digestion, Inductively Coupled Plasma 0.005 0.010 1.0 =1.0 15
(ICP-QES}

Lead mg/L | Digestion, Electrothermal Atomic 0.001 0.415 0.01 MNone 0.05
Absorption Spectrometry

Manganese ma/L | Digestion, Inductively Coupled Plasma 0.005 0.460 0.5 =0.3 0.5
(ICP-OES)

Nickel mg/L | Digestion, Inductively Coupled Plasma 0.005 <0.005 0.02 - -
(ICP-QES)

Zinc mg/L | Digestion, Inductively Coupled Plasma 0.01 0.02 5.0 =5.0 15
(ICP-QES)

Arsenic mg/L | Digestion, Hydride Generation Atomic 0.0002 0.0010 0.01 Mone 0.05
Absorption Spectrometry

Seleniurm mgfL |Digestion, Hydride Generation Atomic 0.0002 <0.0002 0.01 Mone 0.01
Absorption Spectrometry

Mercury mgfL | Digestion, Cold-Viapor Atomic 0.0005 <0.0005 0.001 Mone 0.001
Absorption Spectrometry

Iron mg/L | Digestion, Inductively Coupled Plasma 0.1 49 = =05 1.0
(ICP-DES)

Barium ma/L | Digestion, Inductively Coupled Plasma 0.01 0.14 -
(ICP-QES)

Total Chromium mg/L | Digestion, Inductively Coupled Plasma 0,005 <0.005 - = -
(ICP-QES)

Temperature e Certified Thermometer 310 - = =

pH - Electrometric - 7.7 £ 7.0-85 6.59.2

Total Dissolved Solids mg/L | Dried at 180°C 50 554 - =600 1,200

Conductivity ps/cm | Electrical Conductivity Meter 0.1 1,060 - = -

Salinity ppt | Electrical Conductivity Meter 0.1 0.5 - - .
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ANALYSIS REPORT

Customer Name :Vision E. Consultants Co., Ltd.

Address +101/22 Moo 2, Soi Maneeya Sol 3, Sal Ma, Musang Nonthaburi, Nonthaburi 11000

Project Name Srnnudatiandouwdnlsdinhuasumanaifosdunme wlasas 1 fardeinnisn usegluie

(Fruvfuudiaiaud-3 (WME-E))

Project Location sTauTafduatan uazglovo

Sampling Source + Ground Water Sampling

Sampling Point :udndadananninoTuduisuuquuiaiau-3 (WME-E)

GPS. Coordinate :UTM (WGSB4) 470 0607697 E, 1864027 N

Sampling Date sluly 21, 2023 Quotation No. @ 2023-01001

Sampling Time 112:12 Analysis No. : 2023-AD085-001

Sampling Method Received Date  : July 24, 2023

Sampling By 1 Grab Analytical Date : July 24-August 9, 2023

Analyzed By + Environment Research & Technology Co., Ltd. Report No. : 2023-RAA0378

Physical Properties + Turbid, Light Yellow, Sediment, Odorless Report Date i August 11, 2023

Standard?’
Parameter Unit Method of Analysisi” MRL Result Standard®’
Suitable | Maximum
Allowance | Allowable

TPH (Gasoline Range mgfL | Purge and Trap, Gas 0.040 <0.040 - - -
Hydracarbons; Cs-Cs) Chromat: ic (GC-FID)

TPH (Kerosene Range mafl | Liquid-Liquid Extraction, Gas 0.020 <0.020 - - &
Hydrocarbons; Cio-Cia) Chromatographic (GC-FID)

TPH (Diesel Range mafL | Liquid-Liquid Extraction, Gas 0.020 <0.020 = -

Hydrocarbons; Cis-Cas) Chromatographic (GC-FID)

TPH (Heawvy Ol Range mg/L | Liquid-Liquid Extraction, Gas 0.020 <0.020 - - =
Hydrocarbons; Czs-Czs) Chromatographic (GC-FID}
Remark : ' Standard Method for Examination of Water and Wastewater, 234 Edition, 2017,

¥ Notification of the Mational Environment Baard, No.20, B.E.2543 {2000), ssued under the

putiished in the Royal Government Gazatte No.117 Part 94D, dated September 15, B.E.2543 (2000},
¥ Notification of the Natural Resources and Environment B.E. 2551 (2008), published in the Royal Government Gazette, Vel125, Part 850, dated May 21, B.E.2551 {2008).

Laboratory Reviewer

f Nationat Quality Ack B.E.2535 (1552},

Laboratory Supervisor

D NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
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envi research g

ENVIRONMENT RESEARCH & TECHNOLOGY Co, LTD.

Environment

Research & Technology Company Limited
25/114 Mu 6 Sal Chinnakhet 1, Ngam Wong Wan Raad,

Hong, Lak Si, Bangkol 10210

$4-7745-6 Fax B-2954-7T47

E-mail = envi@envirescarch.coth

Thung So

Tl

www.enviresearchoco th

Head Office Tax 1D 0105 542 064 951

enyvi research

ENVIRONMENT RE

D

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnaklet 1, Ngam Wong Wan Rond,

Thinng So

E-mail =

k10210
Fux 029547747

vireseurchoco th

wwwenviceseareleotl
Homd OfficerTax 1D 0105 542 0164 951

ANALYSIS REPORT ANALYSIS REPORT

Customer Name : Vision E. Consultants Co., Ltd. Customer Name :Vision E. Consultants Co., Ltd.
Address :101/22 Moo 2, Sol Maneeya Sai 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000 Address $101/22 Moo 2, Soi Maneeya Soi 3, Sai Ma, Mueang Nonthaburi, Nonthaburi 11000
Project Name s TasnssdatTes@uumsnlszdinhuasundsaulossusmes wasaa 1 fowiaunTan uazglaiy Project Name +Tanmandnllandoundslsgiahuasunsarifossee wlanas 1 Smiaiunian wasalniu

(snumaundainual-§ (WME-E))
sFawTadiolan wazglmin

: Ground Water Sampling
suinasannlsalnaji dufedams wii 9 duanumbe dunauneszAy faudaiiunglan
1UTM (WGS84) 47Q 0607513 E, 1863092 N

(grumauudainul-3 (WMEE))
dawiaienTan ussdluiy

:Ground Water Sampling
suFmssuudszhhing dusedann wid 9 duasodae dwnsuessia Saudadienlan
:UTM (WGS84) 47Q 0607513 E, 1863092 N

Project Location
Sampling Source
Sampling Point

GPS. Coordinate

Project Location
Sampling Source
Sampling Point

GPS. Coordinate

Sampling Date 1luly 20, 2023 Quotation No,  :2023-01001 Sampling Date +July 20, 2023 Quotation No.  : 2023-01001
Sampling Time 114:21 Analysis No. 12023-AD066-001 Sampling Time 114:21 Analysis No. + 2023-AD066-001
Sampling Method E ] Received Date  : July 24, 2023 Sampling Method Received Date  :July 24, 2023
Sampling By 1Grab Analytical Date :July 24-August 9, 2023 Sampling By :Grab Analytical Date : July 24-August 9, 2023
Analyzed By :Environment Research & Technalogy Co., Ltd. Report No. 12023-RAA0361 Analyzed By : Environment Research & Technology Co., Ltd. Report No. : 2023-RAA0361
Physical Properties : Clear, Colorless, Mo Sediment, Odorless Report Date 1 August 11, 2023 Physical Properties : Clear, Colorless, No Sediment, Odorless Report Date : August 11, 2023
Standard?” Standard?®”
Parameter Unit Method of Analysist® MRL Result tandard?* Parameter Unit Method of Analysis®” MRL Result | Standard?’ e -
Suitable | Maximum Suitable | Maximum
Allowance | Allowable Allowance | Allowable |
Banzens pafL | Purge and Trap, Gas 1.0 <1.0 & = - TPH (Gasoline Range mg/L |Purge and Trap, Gas 0.040 <0.040 - - -
Chromatographic Mass Spectrometric Hydrocarbons; Ce-Cs) Chromatographic (GC-FID)
(GE-M5) TPH (Kerosene Rangs mgfl | Liquid-Liquid Extraction, Gas 0.020 <0.020 = “ -
Ethylbenzene pafl | Purge and Trap, Gas 1.0 <1.0 700 = = Hydrocarbons; Cia-Cia) Chromatographic {GC-FID)
Chromatographic Mass Spectrometric TPH (Diesel Range mg/L | LUguid-Liquid Extraction, Gas 0.020 <0.020 = = =
(GC-MS) Hydrocarbons; Cis-Caa) Chromatographic {GC-FID)
Toluene pgfl | Purge and Trap, Gas 1.0 <1.0 1,000 - - TPH (Heavy Oil Range magfL | Liguid-Uiquid Extraction, Gas 0.020 <0.020 = E =
Chramatographic Mass Spectrometric Hydrocarbons; Cae-Cas) Chromatographic (GC-FID)
(GE-MS) Remark 1 # Standard Method for Examination of Water and Wastewater, 23 Edition, 2017.
Total Xylene pg/l | Purge and Trap, Gas 3.0 <3.0 10,000 = - ' Notification of the National Environment Board, No.20, B.E.2543 {2000), issued under the Enhancement and Consanvation of Matianal Envirenmental Quality Act B.E.2535 [1992),
Chromatographic Mass Spectrometric publishad In the foyal Government Gazetta No.117 Part 94D, dated September 15, B.E.2543 (2000).
({GC-MS) 3" Notification of the Natursl Resources and Environment B.E.2551 (2008), published in the Royal Government Gazetta, Vol.125, Part 850, dated May 21, BE.2551 (2008).
Cadmium mg/L | Digestion, Inductively Coupled Plasma 0.003 <0.003 0.003 None 0.01
{ICP-DES})
Copper mgfL | Digestion, Inductively Coupled Flasma 0.005 0.005 1.0 =10 15
(ICP-DES)
Lead mg/L | Digestion, Electrothermal Atomic 0.001 <0.001 0.01 Mone 0.05
Absarption 5 ometry
Manganese mag/L | Digestion, Inductively Coupled Plasma 0.005 0.202 0.5 03 0.5
(ICP-OES})
MNickel ma/L | Digestion, Inductively Coupled Plasma 0.005 <0.005 0.02 -
(ICP-OES)
Zinc mgfL | Digestion, Inductively Coupled Plasma 0.01 0.01 50 =5.0 15
(ICP-0ES)
Arsanic mag/L | Digestion, Hydride Generation Atomic 10,0002 0.0017 0.01 None 0.05
Absorption 5 metry
Selanium mgfL | Digestion, Hydride Generation Atomic 0.0002 0.0004 0.01 MNone 0.01
Absorption Spectrometry
Mercury mg/fL | Digestion, Cold-Vapor Atomic 0.0005 <0.0005 0.001 None 0.001
Absorption Spectrometry
Iron mg/L | Digestion, Inductively Coupled Plasma 0.1 0.2 - =20.5 1.0
{ICP-0ES)
Barium mag/L | Digestion, Inductively Coupled Plasma 0.01 0.12 - - -
({ICP-QES)
Total Chramium mg/L | Digestion, Inductively Coupled Plasma 0.005 <0.005 - - -
(ICP-QES)
Temperature c Certified Thermormeter = 30.0 - - -
pH = Electrometric - 8.3 = 7.0-8.5 6.5-9.2
Total Dissolved Solids mg/L | Dried at 180°C 50 284 3 =600 1,200
Conductivity psfern | Electrical Conductivity Meter 0.1 464 - - &
Salinity ppt | Blectrical Conductivity Meter 0.1 0.2 = = &

Laboratory Reviewer

Laboratory Supervisor
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