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1 Purpose

This Group Standard converts the Cement Sustainability Initiative (CSI) document “Recommended
good practice for Driving Safety” into a HeidelbergCement Standard. The CSI Good Practice was ap-
proved by the CEOs of all CSI member companies in October 2009 (see the approval document in
appendix 1).

This Group Standard provides the responsible line managers with general guidance on measures to
improve Driving Safety for our own and contracted logistic activities, on-site as well as off-site. It es-
tablishes minimum requirements.

Local measures must be implemented to comply with this Standard. Any measures taken must com-
ply with all applicable laws and regulations as well as with HeidelbergCement site standards and

guidelines. Whenever a discrepancy occurs between local laws/ regulations and these minimum re-
quirements, operations shall comply with the more stringent of the two.

2 Objective

HeidelbergCement is committed to eliminating driving related injuries and faialiies. This can be
achieved by implementing the measures outlined in this document, which have proven effective in
reducing traffic and mobile equipment related incidents within and outside our industry.

3 Scope

This Standard is applicable at all locations and operations where the HeidelbergCement Group exer-
cises management control (HeidelbergCement sites), being it on-site or off-site.

The scope of this Standard covers all kind of mobile equipment including heavy vehide transport,
heavy mining equipment, and light vehicle (e.g. company cars, pick-ups, vans) operated by and for
HeidelbergCement.

Contractors working for HeidelbergCement are obligated to follow this Standard and must be in-
formed about it. They have the same responsibility to adhere to this Standard and additional Heidel-
bergCement standards, affecting their work, as do HeidelbergCement employees and management.

“Should” and “can” requirements are mandatory and need to be implemented unless there are equiv-
alent measures in place.

4 Roles and responsibilities

For Driving Safety, there are clear definitions of roles, responsibilities and accountabilities to nomi-
nated individual managers down through the management structure:

Managing Board and Country Executive Committees

The first and most important requirementto ensure sustainable and lasting success of all safety
programs, including this Driving Safety Standard, is the visible leadership, commitment and in-
volvement of the Managing Board of HeidelbergCement and the country executive management

Senior Managers and Logistics Managers

Responsibility and accountability for the implementation of this Group Standard lies with the senior
local line management and logistics managers.

In countries where English is not a common language, management has to arrange the translation
of this Standard into local language.

Local line management must ensure that appropriate and effective measures arein place and
complied with. They are responsible for ensuring that all relevant persons are made familiar with
the requirements of this Standard and that they are trained accordingly.
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In general it has to be ensured by means of contractual regulations that contractors and subcon-
tractors are responsible for ensuring their employees comply with all the rules given below. The
responsible HeidelbergCement line managers have to ensure that contracted transport activities
comply with the HeidelbergCement Group Standards.

Health & Safety Advisers

The H&S advisers support, coach, challenge, and work closely with managers. However, imple-
mentation is the responsibility and accountability of line management.

HeidelbergCement employees and contracted persons

= Follow and comply with safety rules, inchuding the use of required Personal Proteclive Equipment

= Report any safety hazards they identify to their manager or supendsor

= Ensure mobile equipment is inspected for defects

=  Use the equipment and safety devMces supplied or given to them in accordance with any training and
instructions

= Stopthe use of any whicle and isolate it, if they think that it would be unsafe to operate and immedi-
ately report it to their line manager, supenisor or responsible person

5 Definitions

Banksman Person who directs the operation/ mowement of any wehicle

Contractor Individuals, firms or corporations contracting for HeidelbergCement Group to perform a speci-
fied work, either on a short-term (specific job) or long-term basis

Driver Train- | Formal training program to ensure drivers are qualified and competent fo operate a class of ve-

ing hicle. Programs involve a combination of in-class theory and on-road practical assessment

Driver Persons who are operating a wehicle in relation to company business }

Edge Protec- | Edge protection can be purpose built crash barriers or made from suitable materials to moder-

tion/ berms | ate or limit the force of a vehicle in order to impede its ability to leave the designated ramps or
roadways

Heaw Vehi- | Any wehicle greater than 3.5 tons of fixed chassis or articulated trailer (or as defined /required

cle (trucks) | by country-specific statutes, regulations, etc.). Includes off-site delivery vehicles such as con-
crete mixer trucks and bulk cement canriers

Heaw Min- | Mobile equipment used in operations, normally not allowed to travel on public roads. includes

ing Equip- on-site road haulage vehicles such as dumper trucks, but as well wheel-oaders, excaators,

ment (HME) | drilling machines, bulldozers, water trucks, scrapers, graders , fork lifts either company-owned,
leased, hired or contracted

Joumey Risk | A management system to ensure all applicable joumneys are assessed, appropriately isk mini-

Management | mized, documented and implemented

Plan

License Alegal, documented, personal identification authorizing the named person to drive designated
classifications of vehicle

Light Vehicle | Vehicles (including mini-buses) not greater than 3.5 tons (or as defined /required by counfry -
specific statutes, regulations, etc.). Includes passenger cars, pick-ups and vans used on com-
pany business and non-company wehicles conlracted for business purposes

Mobile Any vehicle or machine that is selt-propelled and controlled by a driver or operator

Equipment

Public Road | Any road or other public way not controlled by HeidelbergCement sites

Shunter/ a person who operates or guides a locomotive moving raflroad car around for assembling or

switcher dissembling trains

Spotter see banksman

Tachograph | A dewvce that combines the functions of a clock and a speedometer. Fitted to a motor vehicle, a
tachograph records the wehicle’s speed and whether it is moving or stationary. it can also be
used to record driving hours of a wvehicle

Two-Way Any device used for electronic communication between two or more persons; this includes mo-

Communica- | bile phones (cell and satellite), personal digital assistants, radios, and text messaging devices

tions Device
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VDR Vehicle Data Recorder - a mechanical and/or electronic recording system which records the fol-

lowing key driving performance information for individual drivers such as driving hours, speed,
acceleration, deceleration, transmission range information, parking brake posgion, master wam-
ing position, and seat belt status. Exact features depend on the VDR used

Wheel Wedges of sturdy material placed next to a wehicle's wheels to prevent accidental movement
Chocks

6 Safety MeasuresforDrivers

This chapter outlines safety measures for drivers that must be adopted by HeidelbergCement compa-
nies and their contractors.

These may be supplemental to the requirements of local legislation and/or focal site rules. In the
event of any conflict or contradiction between these elements and local legislation/local site rules, the
applicable law/site rule must be followed, with the intention of at least meeting the equivalent of this
Standard (as far as they are in compliance with local legislation/site rules). In promoting and imple-
menting this Standard, HeidelbergCement together with industry associations and its contractors are
encouraged, when appropriate and relevant, to work closely with local govemments and/or compe-
tent authorities.

6.1 Staying Alert and Preventing Fatigue

Driversare not allowed to operate a vehicle unless they are appropriately rested and
alert.

Drivers are responsible for reporting for duty appropriately rested and fit for work. The Heidel
bergCement companies must inform drivers on how to identify driver fatigue, alertness prob-
lems, and means of addressing them.

HeidelbergCement companies should ensure that reward mechanisms do not incentivize
drivers to drive excessive hours, which could lead to driving while tired or fatigued.

6.2 Drugs and Alcohol

Drivers are not aliowed to operate a vehicle while under the infiuence of aicohol, drugs
or any other substance or medication that could impair their ability to safely operate
the vehicle.

Drivers must comply with any local regulations and their company rules related to drugs and
alcohol and smoking.

Companies where legislation allows undertake such testing foflowing incidents involving vehi-
cles onsite.

6.3 Seatbelts

Drivers and passengers of any vehicle must use the provided seatbelts at all times the
vehicle is in motion.

Every driver operating any vehicle on behalf of HeidelbergCement must ensure that all pas-
sengers are wearing their seatbelt before the vehicle is placed into motion.

Taxis and buses / coaches not fitted with seatbelts are only used where no alternatives
exist. To minimize the risk, front passenger seats (close to the windscreen) and seats in
buses adjacent to doorways are not occupied unless seatbeits are fitted.

Seatbelts must be used in the designated way. The use of devices that stop, loosen or modify
the proper functioning of seatbelts is forbidden.
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6.4

6.5

6.6

6.7

For trucks equipped with sleeper berths: if the berth is used by a person to rest while the
vehicle is being driven by someone else, for this purpose certified restraint means must be
provided and used at all times the vehicle is in motion.

Passengers

Drivers are not allowed to accept passengers, when heing on company husiness, un-
less authorized by a HeidelbergCement responsible manager.

Drivers must not bring any passengers, including so-called helpers/apprentices, into any Hei-
delbergCement sites, unless authorized by local line management.

Loads
Loads carried by vehicles should be safely secured and within the weight limits.

HeidelbergCement companies must provide appropriaie means to ensure drivers are able to
secure/ unsecure the load safely, especially if this process requires work at height?, e.g. by
the use of lifeline systems above the vehicle or platforms alongside the vehicle.

Respecting Road Rules and Road Signs (on-site and off-site).

Drivers must be familiar with and respect vehicle codes, laws and regulations (i.e.; speed
timits, stop signs, etc.) at all focations in which they operate the vehicle (see chapter 7.1).

Mobile phones and two-way communication devices

Any use of hand-held mobile phones and mobile devices when driving a vehicle is pro-
hibited.

Passive listening and response to operational emergencies using mobile phones, two-way
radios or "Citizen Band” (CB) radios may be allowed; however, their use is kept to the mini-
mum necessary in order to communicate and control the hazards and risks of the journey
being undertaken. in all cases the vehicle should be in a stationary position before responding
to any such radio calls.

The use of mobile devices when driving is a distraction and significantly increases the risk of
a vehicle incident. HeidelbergCement recognizes that while hands-free devices are legally
permitted in many countries, distraction caused by conversations stillimpede alert driving be-
havior. Thus HeidelbergCementcompanies encowrage drivers notto use mobile devices while
driving, including use of hands-free devices.

Personal Protective Equipment (PPE)

Wearing of high-visibility clothing at all operational workplaces of HeidelbergCement
is a mandatory requirement.

The compulsory HeidelbergCement Group minimum requirements2 for PPE on all operational
workplaces are safety helmet, eye protection, safety boots and high visibility clothing.

All drivers must follow these rules or the local adaptations of those as to what is required for
the area they are to operate or load.

In addition to this, drivers of heavy vehicles (logistic trucks) doing business for Heidel-
bergCement companies (own as well as contracted) are obliged to wear the minimum set of
PPE whenever being outside their cabin at any customer or construction site3.

¥ See Group Standard "Work at height”
2 See HeidelbergCement Occupational Health & Safety Palicy
*Here local rules may apply in addition according to the rules of the customer or contractor in control of this site
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All PPE must be in good condition. High visibility clothing has to comply with requirements
for day or night use, i.e., a combination of fluorescent and retro-reflective material as de-
fined in applicable local or international standards.

7 Safety Measures forLine Management

This section outlines safety measures for the line management that must be adopted by all Heidel-
bergCement companies and their contractors to improve long-term driving safety performance.

These may be supplemental to the requirements of local legislation and/or local site rules. In the
event of any conflict or contradiction between these elements and local legislation/local site rules, the
applicable law/site rule must be followed, with the intention of at least meeting the equivalent of this
Standard (as far as they are in compliance with local legislation/site rules). In promoting and imple-
menting this Standard, HeidelbergCement together with industry associations and its contractors are
encouraged, when appropriate and relevant, to work closely with local governments and/or compe-
tent authorities.

7.1 Driver Qualification and Selection

Drivers must be qualified and capable of driving safely according to established crite-
ria.

The driver selection process for vehicles used on public roads (e.g. light vehicles, trucks):

= Assures that the applicant holds the appropriate class oflegal license for the wehicles that the
person is expected to drive or operate

= |f procurable, explores the past accident or prosecution history before selection for intenview
= Where applicable, test the driver's knowledge on the local rules of the road
= Must inform drivers about HeidelbergCement company policies and standards related to driving

The qualification process for heavy mining equipment
= Assures that drivers of heaw mining equipment are properly trained and competent to operate
the equipment
s Assures that any legal requirements for operating the equipment are fulfilled

7.2 Driver Training and Assessment

All drivers of heavy vehicles and Heavy Mining Equipment (HME), who drive on com-
pany business, must receive initial driving (induction) training, together with ongoing
training based on risk assessment?.

For high-risk environments and spedalized vehicles, additional training may also be needed.
Driving training includes at least the following:

Review of HeidelbergCement company policies and standards related to driving

Review of lessons leamed from past incidents and accident trends

Guidance how to report incidents and near hits for undafe situations

Defensive driving techniques (including safe travelling distance, eye movement and focus length,
anticipation, braking, means to awid overtuming)

Impact of blind spots on Jsibility

Tiredness and fatigue prevention

Effects of medication and substance abuse and HeidelbergCement rnules re drugs and alcohol
Vehicle restraint systems (seatbeits) and safety equipment

Pre-start checks, inspection and defect reporting

Proper seating position

Joumey risk management techniques (where appropriate)

Safe driving behavior in quaries (for drivers of light vehicles, if applicable)

* Depending on country specific rules, results of risk assessment or an individual’s accident history, driver train-
ings might as well be applicable for drivers of light vehicles.
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= Local driving hazards (including personal security), regulations and cutture
= Load security

The need for refresher training and assessment is based on a driver's performance and risk
assessment, with refresher training programmed at appropriate intervals following initial
training, but at least annually. If unsatisfactory driving skills and behavior do not improve
through training and coaching, drivers are taken off driving duties.

The local HeidelbergCement Company should:

= Use a qualified intemal trainer or one accredited by a recognized body
= Customize the content of the training course so that it meets its specific needs
» Regularly review the standard of training to improve course quality and relevance

7.3 Vehicle selection and specification

Wherever possible, three-point integrated seatbelts for all seats in a vehicle should be speci-
fied attime of purchase.

Retrofitting of three point safety restraint systems to a vehicle that was supplied with no
seatbelts or only a lap-belt might create compliance issues with the vehicle homologation
and requires close cooperation with the manufacturer, authorities, and/ or insurance compa-
nies. If the risk assessment indicates that a three point safety restraint system is required,
but retrofitting is not possible, itis recommended to source a suitable designed machine and
discontinue the use of the currentmachine.

HeidelbergCement companies and their contractors are required to consider the following
additional safety equipmentfor the vehicle and to traindrivers in their use:

Fire extinguisher (where deemed appropriate)

First-aid kit and flashlight/torch

Suitable spare wheel and tire (where deemed appropriate)

Tool kit and vehicle spare parts (bulbs, fuses, where deemed appropriate)
Waming triangles

7.3.1 Light vehicles
The following minimum equipment must be installed on light vehicles newly purchased:

Head rests (all seats)

Air bags (at least for driver and front passenger seat)
Driver and passenger side-mirrors

Anti-lock brakes

HeidelbergCement companies and whenever possible their contractors should restrict the
use of employee private vehicles for company business unless the vehide is compliant with
the good practice above.

If the risk assessment indicates that light vehicles entering areas with Heavy Mining Equip-
ment traffic, all light vehicles being at risk must be equipped with

= A “buggy whip® (2,5 m long rods with a reflective red/ reflective waming triangle)
= Strobe or flashing lights
» Retro reflective striping at minimum at the rear

7.3.2 Heavy vehicl ks used on public roads

To ensure that transport activities are carried out effectively with minimum risk to the
driver, to the load and to other road users, the right vehicle for the task (taking into
account type and duration of journeys for both driver and vehicle) has to be selected.

+8 Driving Safety Standard_2017_EN.docx 24.11.2017 8/15

MM _C01 u.5/8



safe work ‘ ;healthy life

AEIDELBERGCEMENT

The following minimum equipment is state of the art and recommended to be installed on
newly purchased heavy vehicles (over 3.5 tons). Existing vehicles should be upgraded and
prioritized as per HeidelbergCement company risk and cost evaluations.

Left and right-hand wing mirrors, and convex mimrors for blind spots

Air bags (minimum for driver), as anailable as standard equipment from manufacturers
Anti-lock brakes

Reversing audible alarm system (all vehicles with limited rear visibility)

Reversing camera - additional front and side cameras are recommended to allow a 360" view
Wheel chocks (for routine loading or discharge operations)

Tachograph (device that records the distance and time traveled by a vehicle)

Rubber pads on all pedals (e.g., clutch and brake) to prevent slippage

Rear under-run protection to protect against damage from rear-end-collision and to prevent con-
tact by a whicle colliding with the chassis rails (for vehicles greater than 12.5 tons)

Side under-un protections to protect (motor)cyclists from getting under the rear tires

Tires that comply with statutory minimum tread depth (no retread tires on steer axles)

Cargo stowage devices so that equipment is not free to mowe around in the cabln
Mudguards and mud flaps

Waming signs for cyclists where practicable

Where deemed appropriate, tarpaulins or other means to cover the load-bearing area when driv-
ing on public roads, to minimize potential material, dust and debris release (nfe»er possible, the
handling of coverage should not require work at height)

= Tripper trucks should have automatic tailgates and auto sheeting systems fitted

Where a risk assessment demonstrates that the risk of rollover due to terrain is possible, a
vehicle type or work condition is higher than normal, a properly engineered rollover protec-
tion device (ROPS) should be installed (internally or externally).

Loose items that might cause injury in an accident are not carried in the driver/ passenger
compartment of any vehicle. Any vehicle with non-segregated storage is equipped with a
cargo net or equivalent to separate the storage areafromthe driver/ passenger area.

7.3.3 Heavy Mining Equipment (HME)/ Mobile plants

A list of strongly recommended safety features for all newly purchased Heavy Mining Equip-
ment is provided in the following document from HTC:

http://unite.grouphc.netiwok/hs/HS_goodPrac/HTC Yellow%20Machine-safetylist-
310kt2014.

The list covers topics as:

Access and egress

Maintenance

View (minors, cameras, flash lights

Safety equipment

Senice

= Working environment (cabin, communication,

To improve the visibility of heavy mining equipment it must be equipped with retro reflective
striping at minimum at the rear.

If the results of the risk assessment indicate an increased risk for persons being hamed dur-
ing reversing of heavy mining equipment, those should be retrofitted with reversing cameras.

7.4 Mobile equipment maintenance and servicing

HeidelbergCement companies must ensure that all vehicles are in a roadworthy con-
dition and are regularly assessed as part of a planned maintenance program.

HeidelbergCement companies must provide a planned approach to vehicle inspections and
maintenance, including daily and weekly checks by the driver, and planned maintenance

49 Driving Safety Standard_2017_EN.docx  24.11.2017 9/15

MM _Co1

u.5/9



sare wWori eal e
55 vk i HEIDELBERGCEMENT

programs with clear standards and maximum periods between services. Where legally re-
quired, vehicles undergo inspections by government bodies and are issued with valid in-
spection certificates.

Maintenance must be regularly assessed and documented. This includes ensuring quality
replacement parts, particularly for safety-crifical elements such as brakes or tires, and mont-

toring of the durability of parts and any vehicle defects, so problems and trends can be iden-
tified in time.

“In-house” servicing and maintenance must only be undertaken by people trained, qualified
and/ or licensed to do so and in designated maintenance areas. Reference should be made
to the corresponding manufacturer's service handbook.

Any unauthorized maintenance on HeidelbergCement Company sites, either by own drivers
or by contractor or customer drivers is prohibited. Emergency repairs undertaken by others

are promptly reviewed and approved by a licensed or authorized mechanic at the earliest
opportunity.

7.5 Pre-start Checks

HeidelbergCement companies must ensure that procedures are established to ensure
the equipment is in a roadworthy/ safe condition before it is used

= o check and inspect all kinds of heawy equipment (trucks and HME) before use by the driver/
operator using a standardized checklist (examples are available on UNITES)

= To record the results of the inspection for review by responsible supenvisors / managers and for
audit purposes

= That define criteria under which circumstances and how equipment must be taken out of senvice,
isolated, tagged and not driven until defects are rectified.

u  To ensure that pre-start checks on company wehicles are being caried out.

For trucks being operated on public roads, the pre-start check must be performed prior to
each major trip or daily if the trip is more than 24 hours long or as legally required by law.
Any other mobile equipment must be checked at the beginning of each shift.

The pre-start check should be conducted in good light so patential faults or defects are not
missed.

7.6 Vehicle Data Recorder Systems (VDRs or Black Boxes) for heavy vehicles (trucks)

HeidelbergCement companies that may have driver behavior issuesf or who operate
in high-risk and very high-risk geographies should consider fitting vehicles with an
approved In Vehicle Monitoring System (IVMS) or Vehicle Data Recorder (VDR) that
produces journey datato be analyzed and fed back to the drivers and supervisors.

The classification of countries as high and very high risk geographies is based on data pro-
vided by the Word Health Organization and visualized by International SOS in cooperation
with the Global Road Safety partnership organization in an interactive map”.

Such tools are recording against a driver identification number or key, the speed, any harsh
acceleration or deceleration, route taken, kilometers or miles driven and driving hours.

Data management systems include the following:

= Procedures to ensure monitors are installed, working properly, secured against theft, and have
alarm lewels consistent with local driving conditions

5See: hitp://unite. arouphe.netivoldhs/Pages/Good%20practices en-US, aspx
8 This might be the case if incident analysis indicates that inadequate driver behavior is the main reason for se-
vere accidents.

7 Interactive map: http:/Mww.travelriskmap.conv, select map layer “Road Safety Risk”
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» Datafrom the monitors is downloaded, analyzed and communicated to provide individual driver

performance feedback for improvement and skills development

A risk-based methodology may be followed to phase in and set the pace of introducing VDR

systems in certain fleets and business operations.

The recommendations of this section are subject to compliance with local legislation/ site

rules (e.g.: data protection law). In any case drivers must be informed where these devices

are fitted to vehicles, before they take charge of the vehicle.

7.7 On-site Road and Traffic Management

+9 Driving Safety Standard 2017_EN.docx 24.11.2017

HeidelbergCement companies have to manage their on-site traffic by appropriate
means.

The following controls must be in place at HeidelbergCement company sites:

= Circulation/traffic/route plan — suitably marked at site entrance. If appropriate a

printed version should be available and issued to drivers on arrival

= Signage —clear and suitably marked traffic patterns, road rules (Yield/Give Way), site
rules (PPE requirements), site office location, speed fimits, turning and parking areas,

prohibited areas

* Driving rules — vehicle speed rules must be clearly posted at ail locations on-site and
appropriate for site conditions. Rules must be defined and communicated by appropriate
means e.g. related to overtaking of mobile equipment, minimum following distances,

parking of equipment

= Lighting — appropriate, risk assessment based, lighting on traffic routes, pedestrian
routes, walkways, and parking areas to improve visibility and security for people and

vehicles

» Parking/Drivers restareas—clearly designated, signed and distanced away frommain
routes and dangerous areas. Every effort should be made to park the vehicle so the fist
move is forward when leaving any parking space. In case reversing is necessary, vehi
cles should be required to reverse park into the designated parking bays, whenever

possible

* Customers —-access and movement of customers on HeidelbergCement sites should
be limited to clearly defined areas and, whenever possible, separated from normal plant

traffic

= Pedestrian areas — safe pedestrian zones and walking routes clearly signed and
marked to separate people from moving vehicles atall times. These areas must be kept

in safe condition, e.g. in winter time free of ice and snow.

= Edge protection/berms — if the risk assessment reveals that HME may accidently

leave the designated ramps or roadways, edge protection constructed by suitabie ma-
terials must be provided, being either 1.5m (5 feet) or the radius of the largest wheel,

whichever is the larger.

= The front profile of the edge protection should be made so that the vehicle will not drive up

and over

» Boulders on their own are not suitable as edge protection but they can be used to delineate

haul roads around fiat areas of the quarry or when backed with scalping material

» Higher bemms should be installed where it is likely that a vehicle may go through the edge

protection.

= Altematively a risk assessment based approach is acceptable with the assessments being

site specific and conducted locally.

= Roadways for Heavy Mining Equipment— for single lane (one-way) traffic, the lane
should be 2.5 times the width of the widest vehicle. For double lane (two-way) traffic,
the lane should be 3.5 times the width of the widest vehicle. This increases to 4 times

the width of the widest vehicle at bends and corners.

= Reflective markers should be utilized on road edges for operations that operate in low light

or night conditions
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= Altematively a risk assessment based approach is acceptatie with the assessments being
site specific and conducted locally.

* Right of Way — sites must establish appropriate “right of way” rules based on risk as-
sessment, taking into account the needs of Heavy Mining Equipment, special fransports
(e.g. of explosives), ambulances/ fires trucks, and pedestrians

* Reversing —mitigate the needto reverse by using one-way systems or designated tum-
ing areas. Where reversing is necessary, the activity must be risk assessed and appro-
priate control measures must be put in place, including:

= Fitted lights, convex mirrors, CCTV, audible reverse alarms and (optional) back-scan radar
systems (Ultrasonic reversing sensors may be used)

= Rewersing areas designed with adequate space and edge protection

= Where necessary according to the risk assessment, banksmern/ spolter should be used.
This task must only be done by own employees, being trained, properly equipped with safety
tools and being aware of the inherent risks

* Railway Traffic — Sites must establish appropriate means to prevent accidents of pe-
destrians or mobile equipment with any kind of rail traffic

* Embedded rail tracks should be either safeguarded by appropriate means (e.g. bamiers or
railings) or trains guided through the site, e.g. by a shunter

= Rail tracks must have appropriate crossings to allow workers to cross the tracks safely

» Rail track crossings for trucks must be secured in a proper way

= Communication — establish clear rules and protocols for the communication between
various parties (e.g. banksmen, spotters, shunters, driver of light vehicles and HME op-
erators, contractors, subcontractors ...) to avoid misunderstandings

= Awareness and Training ~ orientation and safety training for employees, contractors,
clients and other site visitors must include information regarding the site circulation plan
and other site-specific traffic safety rules:

= Seatbelts to be wom at all times

=  No unauthorized on-site truck maintenance

= No sleeping under or around parked vehicles. This must as well be clearly signed in such
areas of risk.
Use of audible ear-phones such as radios, iPods or MP3 players is prohibited
The risks of using mobile phones or other two-way commurication devices near moving
or parked vehicies

Site Management must make clear to everyone entering company premises (employees,
contractors, clients and service providers) that driving in the workplace requires the same or
a higher standard of care as on public roads.

7.8 JourneyHazard Management

Journeys on public roads in high-risk and very high-risk countries® especiaily at night
or during inclement weather, must be assessed and risk control plans must be putin
place.

Risk assessments, particularly for long-haul journeys, night-time driving, use of higher-risk
routes and areas, weather conditions, etc. must be implemented. A Journey Management
Plan, based on the findings of the risk assessment must be putin place at least for all jour-
neys in identified high and very high-risk countries. Journeys must be planned to ensure
safe working hours are maintained and fatigue drivingis prevented.

The Journey Management Plan ensures that

» A journey manager is identified (e.g., shift supenisor)

= A pre-trip briefing is held between the driver and shift supenisor to discuss any changes regard-
ing: routes, stops, hazards, loads, people and contingency plans for enroute emergendies (eg,
breakdown procedures)

?See7.7. -Interactive map: hitp:/Avww. travelriskmap. conv, select map layer "Road Safety Risk®
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= The route is clearly defined and mapped

» Potential driving hazards, especially dangerous intersections, are identified in advance, taking
into consideration terrain, time of day, weather, known dangerous zones (black spots), speed
limits, holidays (especially when these may involve fasting or abuse of alcohol)

* Appropriate wehicles are assigned for the joumney considering identified hazards

= Only qualified drivers are assigned, possessing valid certification for the type of wehicles to be
used

* Appropriate means of communication between driver and joumey manager are available and a
communications protocol agreed (e.g., communicate to the destination or maintain control with
the wvehicle if managed from the point of origin) _

* Vehicles are inspected prior to commencing the journey (see Pre-start Checks)

» Rest-stops are scheduled

* Anestimated destination arrival time s given and people atthe destination informed. They should
activate a contingency plan if the driver does not arrive at the estimated time

= Alltrips during hours of darkness or times of reduced visibility should be systematically reviewed
for risks. Risk assessment should consider the risk of blowing snow, dust, smoke, fog, heawy
rain, security threats and local driving requirements and any other reasonably foreseeable risks

= Drivers are physically and mentally fit, giving particular attention to past hours worked, past
amounts of sleep, time of day

* The driver clearly understands his responsibility to report completion of the trip to the joumey
manager or scheduler

Where appropriate, drivers should have the lights of the equipment on at all times, e.g.
where legally permissible and required by the local HeidelbergCement company.

When scheduling new journeys, the HeidelbergCement company consults with drivers and
encourages the continual feedback with them to help identify and mitigate all known and po-
tential journey risks.

Where situations dictate, companies should work with local agencies or authorities to help
improve the safety of the road network and road signage.

It is essential that managers, schedulers and staff should not pressure or authorize any
driver to rush or take unacceptable risks.

8 TransportContractor Management

Off-site transport by contractors can present significant challenges in terms of safety man-
agement control by HeidelbergCement companies, this nonetheless, must be actively ad-
dressed, as contractor transport can involve contractor and third party fatalities and injuries.

HeidelbergCement believes that everyone’s safetywill improve if contract driving companies
implement similar safety measures for Driving Safety within their companies.

While it is clearly the responsibility of the Contractor to implement these measures in its fleet
and activities, HeidelbergCement companies should encourage contractor adoption of this
Standard as part of the driving contract management, provided such encouragement will not
interfere with local contract law nor create any potential liability for HeidelbergCement.

Specifically, HeidelbergCement companies must ensure:

» Contractor Driving Safety is included as part of the contractor pre-qualification

= Contractor Driving Safety is embedded in the contract definition and award phase

» Contractor Driving Safety is part of the pre-commencement phase risk review

= Contractor Driving Safety is regularly reviewed during contract implementation

= Contractor Driving Safety is included as part of the post-contract review.

= Any accidents with involvement of contractors on duty for HeidelbergCement companies (on-site
and off-site) are reported to the respective HeidelbergCement contact person and H&S adviser

The above process steps are aligned with the HeidelbergCement Standard “Visitor and Con-
tractor Safety” in which more details on Contractor safety management can be found. They
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are also aligned with the second CSI document “Recommended Good Practice on Contrac-
tor Safety Management”, signed by HeidelbergCementin 2009.

When assessing a contractor’s suitability to provide transport services, HeidelbergCement
companies may work with key support groups within their organizations such as Legal, Pro-
curement, and Logistic. These groups can support business to include Driving Safety expec-
tations, performance and assurance requirements in contract negotiations, to develop ar
amend contracts and to provide coaching and guidance where recognition of risk is required.

Criteria for the selection of contractors and transport service providers are:

The contracting company has a Driving Safety policy or commitment in place that:
= Requires compliance with relevant legislation
= Is appropriate to the nature and scale of the organization’s risks
= Considers the client's specific requirements
= Demonstrates commitment to improving Driving Safety performance

The contracting company has a process for managing Driving Safety:
= Drivers are trained, certified and medically fit to operate the whicle

Drivers are rested and alert

Vehicles are inspected and faults rectified

Emergency response procedures are in place for vehicle incidents

Risks of joumeys are assessed and appropriate controls taken

Driver perfomance is appropriately addressed (rewards / sanctions)

9 ImplementationProcessand Control

A gap analysis against new requirements due to the revision must be performed within 3 months af-
ter publication of the revised version of this Standard. In order to fill any identified gaps, an action
plan with responsibilities and due dates must be set up immediately and implemented within the
given time frame, but by end of 2019 at the very latest.

The implementation and compliance with this Standard has to be checked through appropriate
measures, such as H&S Management system audits

Contract forms should be reviewed according to the requirements of this Standard and adapted as
necessary and appropriate.

10 Furtherinformation

Additional information for fraining purposes are provided at the Group H&S homepage or can be re-
quested at the contact given below: (under progress)

Homepage: http://unite. hc.netiok/hs/Pages/default.a

Contact and further information:
Dr. Klaus Hormann

Group H&S Manager

Group Human Resources &
Phone: +49 6221 481 32007 safe work

klaus hormann@heidelbergcement com

healthy 55
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Appendix 1: Letter of approval (to open the file, please click

http://unite.grouphc.netwok/hs/HS_polguide/CEQ%20state~
ment%200n%20safety %20140ct2009. pdf)
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1 Purpose

This guideline provides the responsible line managers with general guidance and sets up standard
requirements regarding machine safeguarding.

Any measures taken have to comply with all applicable laws and regulations as well as with Heidel-
bergCement site standards and guidelines. Whenever a discrepancy occurs between local laws/ reg-
ulations and these minimum requirements, operations shall comply with the more stringent of the
fwo.

2 Objective

The objective of this document is to increase risk awareness and to minimize the risk of incidents
arising from running or moving parts of machines by ensuring machines are appropriately safe-
guarded and persons working on or around machinery are protected. By creating or optimizing ap-
propriate technical, organizational, and personal measures, the operations should be made as safe
as possible for site personnel.

3 Scope

This guideline is applicable at all locations and operations where the HeidelbergCement Group exer-
cises management control (HeidelbergCement sites).

The obligation to properly safeguard machines applies to equipment already installed and planned
new equipment.

Any equipment brought onto our sites by contractors, must be safeguarded, too. It is the responsibil-
ity of the contractor to ensure compliance of his equipment with this guideline. Furthermore the Hei-
delbergCement Group guideline “Visitor and Contractor Safety” has to been taken into consideration.

“Shall-, should- and can-" requirements are recommendations that need to be implemented unless
there are equivalent measures in place.

4 Roles and responsibilities

The local HeidelbergCement line management is responsible for implementing this Group guideline
and to arrange its translationinto local language.

Local line management must ensure that appropriate and effective measures are in place and com-
plied with. !t is responsible to ensure thatall relevant persons are made familiar with these machine
safeguarding requirements and that they are trained accordingly.

By means of contractual regulations, it must be ensured that contractors are obligated to follow this
guideline and must be informed about it. It has to be ensured that they have the same responsibility
to adhere to this guideline and additional HeidelbergCement Group guidelines affecting their work as
do HeidelbergCement employees and management.

5 Definitions

Guard:  Any system preventing/ reducing the access to dangerous points of machines and equip-
ment having sufficient force in motion to cause injuries (including containing ejected parts,
tools, off-cuts or swath)

Nip point: Where two parts move together and at least one of them moves in a circle with potential to
cause risk or injury via entanglement or catching
Synonyms: pinch points, mesh points, run-on points, entry points, etc.
6 Principal hierarchy of control
The precautionary prindple to prevent accidents should be followed by the HeidelbergCement sites.
Depending on the local situation in most cases a mixture of various confrols might be used.

+9 EN_Machine Guarding_v02.docx 21,12.2016 3/10
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The hierarchy of contral is:

1. Elimination or Substitution
Elimination means to completely remove the hazard, or the risk of hazard exposure. Substitution inwlves
replacing & hazardous part of machinery or a work process with a non-hazardous one. For example:

« Installation of conveyor scraper instead of manual belt cleaning

2. Engineering
if a hazard cannot be eliminated or replaced with a less hazardous option by appropriate efforts, the next
preferred measure is to use an engineering control. For example:

» Guarding machinery

» Automating a process, e.g. palleizer

3. Organization
Where ‘Engineering’ cannot fully control an H&S risk, organizational measures hawe to be used to reduce
risk and limit employee exposure. For example:

« Training employees in comrect and safe operation

» Deweloping Safe Work Practices

¢ Reducing the number of employees exposed to the hazard

e Reducing the period of employee exposure

» Dewloping and implementing lock-out procedures

= Displaying appropriate waming signs

4. Personal Protective Equipment (PPE)
» Personal protective equipment should be used in conjunction with higher order control measures. It is
mandatory when other higher order control measures are not possible, and only as a short-term solu-
tion

In any case taken measures and persons have to comply with all applicable laws and regulations as
well as with all HeidelbergCement site standards and regulations.

7 General requirements

7.1 Risk assessment

— [fthere is a reasonable potential to get caught by equipment, a risk assessment (Job Safety
Analysis) has to be conducted and recorded before an equipment is used for the first time

—~ Risk assessments have to be revised on a regular basis (recommendedis at least once per
year)

(1) A review immediately becomes necessary if the system changes, e.g. due to new
parts or the equipment performs differently. A reviewis also required when a relevant
incident has occurred in a comparable equipment set-up

—~ Therisk assessment has to consider the frequency and level of exposure as well as the se-
verity of any incidents taking into account the existing risk control measures

-~ The findings of the assessment have to be translated into appropriate safe work measures
(technical, organizational, or personal) before using the equipment

-~ Similar equipment can be assessed as a group (e.g. belt conveyors)

7.2 Guard design

— Guards have to be designed and installed in a way to fulfill the protective functions without
interrupting the regular work flow (e.g. machine cleaning, greasing or adjustment)

(1) The access to greasing points must be safe

+9 EN_Machine Guarding_v02.docx 21.12.2016 4/10

MM _Co1 u.8/4



safe work ihealthy life

7.3

74

HEIDELBERGCEMENT

— f necessary a combination of two or more different guard types may be used to increase
workers’ safety

— Types of guards can be fixed barriers, interlocking guards (electrical, mechanical), adjusta-
ble and self-adjusting guards

— The design of fixed barriers must consider a minimum need for removal. To remove a fixed
guard, a tool or key has to be required to detach the guard

- Guards must also be designed so they are easy to refit after maintenance work has been
conducted

— The enviranmental conditions (e.g. temperature, weather) must be taken into account for
the selection of sustainable solutions

— [ffixed barriers are used, the mesh size in respect to the size of other openings must de-
pend on the distance of the guard to poiential nip points (see Annex 1: Dimensions for
guard openings). For example, if there is no admittance for fingers through the mesh, the
moving parts can be nearby the guard. In case the hand can reach through the mesh open-
ings, the distance to the machine must be larger. The guards should provide adequate pro-
tection against loose clothing and long hair becoming trapped

Emergency stop systems

— Emergency stop systems (buttons, pull cords, etc.) have to be installed for those equipment
where a risk of entanglement or other types of injury remains consistent with all applicable
rules and regulations

— The emergency stop systems have to be maintained and tested ona regular basis

Warning signs/ signals
— Correct signage is important to raise the awareness towards hazards. t may also serve to
act as a last warning against hazards for people who are unfamiliar with them

— Signs should be used in any area where people could be exposed to hazards or in situa-
tions where somebody could do something to create a hazardous situation. Typical use of
signs include:

(1) warning workers of areas with restricted access
(2) highlighting areas where correct safety clothing is compulsory

(3) reminding workers of something that needs to be done before another action is carried
out

— Optical or acoustical warnings have to get initiated before start of any machine with moving
parts, if the work environment cannot be visually overlooked by the person, who starts the
equipment, to ensure nobody is in the danger zone

8 Guarding for different machine types

The following list illustrates the basic principles of equipment guarding and is not meant to be an all-
encompassing list. Further equipment with a need for guarding may be installed and used at the sites
and will need appropriate guarding. This equipment should be identified by the obligatory risk assess-

ment

8.1

procedures.

Conveyor

Belt, screw, apron and bucket conveyors are the primary types for bulk handlingin our business. All
nip points, where there is a risk to be caught have to be guarded in a solid and appropriate way. This

3 E
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includes all drive-, and tension pulleys/drums, all tension idlers/rollers, and conveyors with constric-
tive parts such as feed bins/ hoppers or bafflef skirts above where the belt cannot give way.

— No protection is necassary for idlers / rollers, where the belt can be lifted more than 50 mm.

— lIdlers/ rollers at belt conveyor sections with more than 3° change of direction (conveyor
curves/ increase of tension case) have to be equipped with protection devices.

~ Formfitting guards may be used, if the maximum distance between the guard and the rotating
part (with smooth surface) can be kept within a tolerance of 5 mm. This is also valid for junc-
tions between two conveyors.

— Deteriorated belts or belt splices can trigger drawing-in, bums, pokes or cuts and must there-
fore get maintained or even changed.

Unguarded parts of conveyors next to walkways must be equipped with emergency stop cords or rail-
ings.

— The emergency stop cord must be sufficiently tightto assure the conveyor drive motor will be
deactivated when the cord is pulled.

— The emergency stop device must be located in such a way that a person falling on or against
the conveyor can readily deactivate the conveyordrive motor.

— Alternative railings must be positioned and constructed to prevent persons fromfalling on or
against the conveyor without creating new hazards.

If a hazard is less than 2.5 m from the floor or working platform (throughways), additional protection
measures like protection plates have to be installed.
8.2 Rotating cutting machines

Rotating machinery includes cut-off saws, planers, milling machines, friction cutters and drilling
equipment. Hazards arise from exposed blades with risk to cut flesh or limbs, cause entanglement, or
injure staff with ejected parts.

— Protection is normally provided by fixed and adjustable guards.

8.3 Power transmissions

Parts of power transmission equipment where there exists risk of entanglement ( such as rotating
shafts, clutches, fan belis, gears, and sprockets) must be protected.

— This is normally done by fixed metal guards of proper size.

8.4 Presses

The main hazard of presses is where the punch and die come together. Suitable methods to control
hazards associated with presses may involve a combination of quard types.

— For example: fixed and interlocked guards for a power press during production run, whereas
presence-sensing or two-handed control devices may be used to guard a brake press

8.5 Robotics

The main hazards with respect to robotics are in relation to installation, repair and maintenance. In-
stallations may be safeguarded by one or more guarding and presence sensing devices.

— Attention must be paid to adjacent areas. For example: loading or unloading stations and as-
soclated equipment.
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8.6 Fans

Fan blades need to be guarded where they can be contacted.
~ Thisis normally done by fixed meshes of proper size.

9 Maintenance, house keeping

The following requirements apply to own employees as well as for all contractor or subconiractorem-
ployees doing this type of work.

9.1 Safe work procedures
Safe work procedures have to be derived from the risk assessments and documented.

— All regular inspections, cleaning and maintenance procedures must be described in written
formbased on the results of the risk assessment

— They have to define the responsibilities of each personinvolved in the activity, including first
responders should an incident occur

~ They have to define howand in which order tasks are to be performed for a specific piece of
equipment

— The safe work procedure has to be provided in an appropriate language and mode o all af-
fected employees

(1) If workers do not understandthe language in which the safe work procedureis pro-
vided, they must be informed in their language by any other means. This must be doc-
umented. The responsible line management must ensure that the workers understand
the procedures

— All instructions have to be reviewed periodically to stay relevant. This should be done at
least once a year and if any new information arises, such as lessons learnt from previous
tasks or safety reports fromin- or external sources.

~ Any extraordinary task, where there is a risk of entanglement requires a thorough risk as-
sessment and planning before commencing work

Violations of the safe work procedures or safety rules are to be treated with disciplinary actionsin ac-
cordance to the local rules and regulations

9.2 Machine isolation procedures

— Before undertaking any cleaning, maintenance, repair or unjamming work in a machine’s
danger zone, proper measures have to be taken to achieve a “zero energy” state before
performing work.

(1) Turn the machine’s power supply switch to the off position

(2) Bring the machine to a complete stop and ensure all inherent energy sources like
electrical, mechanical, hydraulic, pneumatic, steam, gravity is released

(3) Each person exposed to danger must lock off all the machine’s sources of energy in
order to avoid any accidental start-up of the machine for the duration of the work

(4) To be able to identify the owner of the lock a tag or any other documentation system
should be used. Furtherinformation, e.g. date and time might be documented, too. It
acts only as a means of providing information to others at the workplace

~ Please note, that detailed guidance fowards machine isolation (lockout/ tag out) procedures
is given in a the Group guideline “Equipment isolation®
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9.3 Guard rebuilding/ refitting

— After accomplishment of the maintenance work all guards have to be immediately rebuilt/re-
fitted and if appropriate tested to ensure a safe use of the machine

(1) If applicable this has to be done according to the manufacture’s provision

10 Purchasing new equipment
When new machinery is purchased or existing machinery modified, the protection of moving parts
has to be considered from the very beginning. Arisk assessment has to be done, in which the sup-
plier and the appointed health & safety adviser(s) are to be involved as early as possible.
At least the following topics have to be considered:

— What kind of risk exists?

— What kind of people will work with the machine and how will work be carried out?

~ What supporting documentation and training will accompany the new equipment?

— How much space does the machine require and is there enough roomto access the ma-
chinery for servicing, maintenance, repair or cleaning?

~ Does the machine intertupt regular operations or is special maintenance work required?
A risk assessment must be undertaken. The equipment’s suppliers should be asked for support and
cooperation.
11 Training

— Individuals intended to work with or near by of moving and rotating equipment, where there
is arisk of entanglement, must be adequately and verifiably trained on a regular basis, at
least annually. Documentation of this training is mandatory

— Additional training needs to be conducted before starting work when there are changes in
procedures, equipment, personal protection equipment (PPE) or if there are new hazards

~ Training (and retraining) is important for all staff, but it is especially critical that people like
contractors, casuals, new starters, and anyone else who will be exposed to machines be
fully briefed and familiar with the inherent risks

- Training must include instructions on howto wear the appropriate PPE
— Other persons who could be affected by work on or around machinery need to be trained on
right behavior, in order to avoid accidents

12 Implementation process and control

A gap analysis against new requirements due to the revision must be performed within 3 months af-
ter publication of the revised version of this guideline. In order to close any identified gaps, an action
plan with responsibilities and due dates must be set up immediately and implemented within the stip-
ulated time frame.

The implementation and compliance with this guideline has to be checked in the future through ap-
propriate measures, such as H&S Management system audits.

13 Further information

Further applicable documents are the Group H&S Policy and applicable Group guidelines such as
“Visitor and contractor safety” or “Equipment isolation™.
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Additional information (e.qg. training material, good practice examples) are provided at the Group H&S
homepage:

http://unite.arouphc.netiwok/hs/Pages/default.aspx

Contact and further information:

Dr. Klaus Hormann

Group H&S Manager

Group Human Resources

Phone: +49 6221 481 32007
kKlaus.hormann@heidelbergcement.com
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14 Annex 1: Dimensions for guard openings

AEIDELBERGCEMENT

Guards can have openings. Specifications for allowable dimensions for guard openings are shown in

the below table.

Guard opening dimensions can be verified with a tool
called Safety Ruler. Thistool makes it possible to check
if the hazard can be reached through the guard.

Safety ruler

: Dimensions for guard openings

(source: NF EN ISO 13857:2008)

Safe distance ¢ (mm) =~

Part of the body concerned | Ope“i('r“?;;‘i‘__’th &St | Square | Cirdo
c- : ' shape shape shape
T e<4 =2 =2 =22
Emeg:;yeff s g 4<e<6 210 25 25
g"f«‘j@ 6<es<8 > 15 215
'c“ 6<e<8 =20
Finger o 8<es10 > 80 > 25 > 20
5 10<es12 > 100 > 80 2 80
R 12<es20 2120 =120 =120
Hand 20<es<30 2120 =120
30<es40 > 200 > 120
e 20<e<30 > 850*
Arm P 1 30<e<40 > 850
| ‘;5*%; 40 <e <120 >850 | 2850 | =850

* If the length of the slot is less or equal 65 mm, the safe distance can be decreased at 200 mm

(blockage due to the thumb).
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1uiln 4ruaudszanm 60.23 Alanin aunsynamaassaznaufuling (Stemming)szant

3.5 A3 tianAadasszilinwaryinmeqnstiiinaAleiATasqansziin
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o

1537 AR5 LALNANITHARLSTINNIUNE Lid 1 T] auinaIgn15Has

I DT

- uRdalialdldlndnfug (Non-electric cap ) 1 @Bn/g  4149U.....4,286....000

- @gEUIN T

- ANETUIU q7149%......32,000... L1AT

a =

- Auszua THA/ANIA/NWNN

= a

- 4Tl ANATW 75375 RAALNAT (12 WA/ 25 NLANTH) 91U 21,430 UAANUIN 44,646 Tilaniu

- ila (ANFO) ANUIN.......222,000 ... Alansu

3.2 nissziintNatas LAy
dl ::‘ & ¥ o’ o
pauauladaandenuLinglseniwlng

ayaliinsszidneas
X Tdaynynliinisszidintday

(ﬂm’iﬁﬁ%@uhﬁ«mmé’ﬂﬂa\iwmqm“lﬁ’ﬁmﬁuﬁmi@ﬂ mu@mm'mnﬁuﬁug']uu@:mimﬁmLL?’

azladUseiiuT Nl mq?mﬁm‘ludmﬁiﬁ)

Buonawiuiidaaiinissaiinges.. 52,200, (Fwil) viva....20,880 ....... (gnunArLums/Al)

(\dsoyu¥iu (Hydraulic Breaker)luniseiasiiunau Lifinssziiindaaunagisln)

51/L111N15LR1E5 210
g1

- dudhAudnanagians L S 1
- ANANTEIgAT o RS
- YRIZUINTENINGANT (Spacing) ... ce RS
o tzib = 1 LY - :‘/ =
- ausugarsedsuiiivindesssidaiovnalusen 1 .- giane

055 NLTAD NG

- und 1l
- uRUlWAns991mN (Electric cap) AU, ... e ABN
- widsssumn (Plain cap) RUUIU s, AaN
- uRdafialdld vWn 350-500 MS. (Non-electric cap)  AMUWIU........-o..o, ABN

- @NYMUIN TUA
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- ANYTUINETINAN (Safety fuse) AU mveiie LRI
- @neriuaussiin 98a (Detonating cord) AU S VBT
- lfangruaussingusy... ... T e

=

(nsaintinnsldanaruwudngrzide Wesunefedndwiumnunulaseivedngsrasdle
- AuTzLm THAAUNA
<A ... TUIAANU ... YAAUUEA ... ATANTN/ AU ...

- ila (ANFO) RVUM oo Alansu

UsannnsldingseiiiniagasAsiugannanuaiy 131

- uid 1l
- whUnWAas7:mAN (Electric cap) INUM......... S s Aan
- witsssum (Plain cap) AU = smermtens ABN
- whdalaludld WA 350-500 MS.( Non-electric cap ) AMUaW......... . G Aan

Anetuau 1ia
- ANETUIUETINAN (Safety fuse) AU, o MRS
- AngTuluTsln (Detonating cord) 2%1A......... e ANUMU......... e BHAT

Auguiis 1Ha / U A / WInn
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33 pisseiiaianmuntmies nsiladaanau nsdsuganiwumiuiiashiisay wsanns
ldingsvidinluaudu o

=N A 24 s =Y = a = =3 = dl.
'ﬂﬁ‘].l’ﬁﬂ')ﬁﬂ’ﬁ‘l“ﬂ’.lﬂﬁ]‘?:mﬂ‘ﬁ?’ﬂﬂ'ﬁﬂﬂ@Lﬂ@@ﬂﬂuﬁﬁ"ﬂ\‘i’]u’ﬂu g

Tunswaiun agldgianzawn s 9 lanzgidaadaguau Tilianudnuasgianz 2-3 wms
P as v a o ¥ v a a o
mnEnwAMInzaniuminay meaasziinazlduideiinladldlvv (@auAussidinauin 257200 na./1
1 nsanlugewanain 1dile ANFO ashiflsifinnuenatszann 50 -100 au. andundauasiiiug ddu
a Yo v v W v o a v o S e A A o q v w g oa ,
gianzilmling nspvjdlifniunaelsl vinsanszidamaaasasyauinilafindnandusildqauiadinlal
Ul (Shock tube) Tasilanie

¥

_Banaiiwsiieidenauisaswinnissnda....81,000..... (54 / T)..32,400. (gnunarisee/l)

gﬂuuumﬁmﬁ;smﬁﬂ

- idukAugNa1NgIAnY B A

- ANANTBIFANE 23 bHAT

- FrpTUNesENdNegIanY (Spacing) . 1.5.....lHRAT
- 9TTUINIENINNUDI (Burden distance) 120 MRS
- sxgznngamszilia (Charge length) ... 2.5...... \NAT

o dl -~ ) v ~ =
- @ﬂmuglmzwﬂ?zmummmw’\mmm’m 11 ... 7,200...... PR M

s

agsziilailapanidygiai:

- wid e

- wny VU T AAN

- ANETUIU THA

- ANYTUIUETTNAN(Safety fuse) VUM e LHRS
- A8TUIUSTEIR (Detonating cord) AUNA25,50 NTU AWM. .......-..... LUAT
- Hanaruaurzidadgmiusagnidun Twsa..... (nedimnnsldanemuausadali

ldmeazidanmadidmivaulaviaiednglszacdin)

- Aurzde 1iie / 2R
T0m DNATU TUA 25*200 NRALWMAT (200 13m/25 Alansu)

A7UAY 118 / WInEn 0.125 Alansu/unm

- 18 (AN/FO) MM 3....0kanfy
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- Bununslddngevdinu.. 78.43. Alanfiydauazda (25 3) ..156.26..Atanfu/afs (50 3)
asunanslfuazdfunuinisld luniswaun aldgiazaun 3 §9 lwzgidasmdaguay iianugn

wpegtane 2-3 wims  madmwiuanzaaiuutiney meanassdinaglduil @auAussidinauin
25%200 x./ 1 Wansanlugewaradin laile ANFO aslifliliaiuenissanm 50-100 3. Antungausq
Taldug Mdtugianzliniing nszvidliniunanlal satasliasuuaavinmsqassiiin

Vsurmunigldingazdaiiansimuiviuniasviailnn/aanAuveananisa geauviannn lu 11/

w1l g

- Wl AVUIU. ... 7. 200000 AaN

ALTUIL TIA

Ane19u Nonel &iunisqmsviiin AMUU.........15,000......LNAT

a

Fuszida 9l / 2118 / Wain

a  a

- 95 ANadu IUIA 254200 AaALNAT (200 1B/ 25 Nlansu)

AU 7,200 WA/UIUMKEN 900 NlANTH

el (ANFO) AMUIMU.........21,600....... N LANTH

2 a v a =1 a a a ) 2ras a
ﬂlﬂﬂﬂ%ﬁl@&ﬂ’\i’aﬁu’]ﬂﬂﬁ"ﬂ%LL’NLWNLmNmEI'Jﬂ‘IJn’Iﬁ,‘mm qulﬂ_lﬂ

laidd
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- wny

(5% o
- whd MUY 11,486 ABN
- FIYTUIU TUA

- AM8TUAN AU 47,000 LNAT

- AUsZILA THA / U / WM

3
as

- A ANATYU WA 25*200 RARLNAT 311U 7,200 WA/ UMD 900 nlansu

a o

- UM ANATU VWA 75*375 NAALNAT A1UIY 21,430 1A/ UMD 44,646 Dlansu

§93ATUI1 28,630 WA/ UMD 45546 Dlansu

ﬂﬂ

& (ANFO) AU 243.600.......Alansu

AINTAILANAATINAALTUTAILKNUIUMS TIRgsLiin

( wsatuna ulugannm )

Tuaygmlsznaud@ndAnssaniuaaaeil GNN.117
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e UTEN A9 3aRawIndan I1An
& ENVIRONMENTAL MEASUREMENTS CO., LTD.

5745 mjthuthunatanga Sevrnd vasriuaiung 46/1 (Uinlumd) uuanwmiasuau lwadszA NaMHUMILAT 10250 Tnsdwn 0-2716-3506-7  Wnssing 0-2716-3507
5/45 Baan Klang Krung Biz Town, Sof Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2716-3506-7  Fax 0-2716-3507

ANALYSIS REPORT

Hagndn : Tasmsviwvilesitugnamnssuriiniivyy (Regranvnssuyurm Ussyudasil 32517/16065 vaaiem #useu $1rin
oy danil shuanthwsrau Sunewiumsafesh dwinasayd

mituAaeene ¢ quauhu e

wiasdlailnsaada . TSP 06, PM10-06

SuRaylilifudaatng 1 05-08/04/2564 FuiReuditiiaszd 1 19-22/06/2564

QRN LT Y ;o BWMA Sudoulfloewwn  : 29/04/2564
juvousdasilonsaadinsnzd  :  High Volume Juvasgunsafaouifioy  :  TS-5025

Fufinsaeusas ;. 04/01/2564 Jununeignisseu : 04/01/2565

AUNAUIAIN :  UTM 47 P 700244 E, 125916 N sdgnAn ¢ JM-063-00

e ————— e MBSl

duiiiliasisd | Juivinafiudnedng RERIL LR i wansiasied | Annasgiu®

05-06/04/2564 US.EPA 40 CFR 50, Appendix B mg/m? 0.295

TSP  0607/04/2560 US.EPA 40 CFR 50, Appendix B me/m? 0.222 0330
- o7-08/042564 US.EPA 40 CFR 50, Appendix B mg/m? 0.300
05-06/04/2564 US.EPA 40 CFR 50, Appendix J mg/m’ 0.104

PM10  06.07/00/2564 US.EPA 40 CFR 50, AppendixJ mg/m’ 0.109 0.120
- 07-08/042568 US.EPA 80 CFR 50, Appendix J mg/m? 0.117

vanewn - Aanasgiu unEnsARsTEITTA AL adufl 24 (0 2547) L"jFJ:ii'nm?u|'|m;c_.'|1n"|ﬁm'n-:mmrﬂunmmﬁiﬁrﬁﬁhi

TSP: fuazonsyay wily 24 $alue
PM-10: Huazessoumidnndt 10 lunseu wile 24 dal

(Miss Suthida Issara)
Analyst
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UM asadndauandan 311
<’ ENVIRONMENTAL MEASUREMENTS CO., LTD.

5745 wyjuthunanenga Semad vouaGustuns 46/t (Us1lamd) uraewuasuou lwAUSZIIA NRIINUMIUAT 10250 Tnsfmd 0-2716-3506-7  Twaens 0-2716-3507
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2716-3506-7  Fax: 0-2716-3507

ANALYSIS REPORT

Hagnén . Tasmsvhwilesusiugnanvnssueiiafiugu iegmanunssuyuem Yssnudngdl 32517/16065 veniish fudeu $1in
flog . degil duaniimszaru Sunewdumsuiosd Swinaszys

afiuAaegIe : TsaSouduyzay

wisdleflldnsedn ;TSP 04, PM10-01

FuRowdmiusaagne 1 05-08/04/2564 Fudovditdinanei T 19-22/06/2564
Uszinniaegng t9IMA Tudoulfiswenma ¢ 29/04/2564
juvosadosfionsandised 1 High Volume {fuvasgunsafasuifioy @ TS-5025

Sufinseuses : 04/01/2564 Funanegn1isay : 04/01/2565

Auneiiin : UTM 47 P 698684 E, 1625755 N sWRanA" 1 JM-063-00

ﬁ

suiiiiasis | Suiinsiiudaedig Faansi el uaminaned | Annasgiu®

05-06/04/2564 US.EPA 40 CER 50, Appendix B mg/m? 0.082

TSP | osor0a/2560 USEPA 40 CFR 50, Appendix B mg/m? 0.064 | 0.330

| o7.08/002564 USEPA 40 CFR 50, Appendix B | mg/m’ 0.101 '

05-06/04/2564 US.EPA 40 CFR 50, Appendix J mg/m’ 0.064

PM10 06-07/04/2564 US.EPA 40 CFR 50, Appendix J mg/m? 0.058 0.120
07-08/042564 US.EPA 40 CFR 50, Appendix J mg/m’ 0.056

Aews < AaneIgu AR T Rd R R atfull 24 (e 2567) desdmumnmgnpurmendiuussemiasial)

TSP: duarentsa iy 24 Falue
PM-10: Quaresmuminni 10 Lunseu e 24 Fale

(Miss Suthida Issara) (Miss Il'narnmruemﬁ) z
A >
Analyst Laboratory N‘h},t:a.
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™ ‘U'i‘l‘:}‘VI Gli’)ﬁ]’?]ﬂax‘iLL’JﬂaElﬁJ 1A

/J ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 wyjthutinunanangs Semani vaneSuriund 4671 (UTlimd) wuaenuaIusu WAUSZIIA AJIMWLNILAT 10250 nsfwd 0-2716-3506-7  naans 0-2716-3507
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2716-3506-T Fax: 0-2716-3507
ANALYSIS REPORT

i'agnﬁ'v o Tessnsviuniiswsfivanavnssudiniuygu Lﬁaqmmwnisuﬁwn Usenudngdl 32517/16065 veeu3en fugeu $1in

fiog . Feeyd suanimszany Sunsduwusiesh Sminasigd

gafudaeEna o Tssdpududuyreu

wiagdlefldninein  :  Symphonie S/N: 309011834

Sudoudiifiudaegne  : 05-08/04/2564 Sudoulfihaszi ¢ 09/04/2564

Urznmaege s pnuSeusazirnieen Suoudfswauna  : 09/04/2564

AIMNUIRAR : UTM 47 P 0698700 E, 1625779 N TWagNAn ¢ JM-063-00

_— e e ————————

Han1sATIATiANIsaNLazAT M IR AL WA TN
1N 05 - 06 Wwewu 2564 06 - 07 wueu 2564 07 - 08 wweu 2564
A21U1328 (m/s) fiAngau AT 8Y (M/s) fiAvnsay AWI3983 (M/s) HiAn19au
10:00-11:00 u. 19 ENE 15 WSW 1.3 W
11:00-12:00 . 1.8 ENE 2.0 SW 14 WNW
12:00-13:00 W. 3.1 E 2.8 SW 1.9 WNW
13:00-14:00 U. 0.8 ESE 2.0 SSW 1.6 E
14:00-15:00 u. 0.7 WSW 1.7 ESE 1.4 NE
15:00-16:00 1. 0.8 WSW 1.1 E 18 NE
16:00-17:00 U. 0.7 WSW 0.9 E 1.1 NNE
17:00-18:00 u. 0.5 SE 0.6 E 0.9 NE
~18:00-19:00 . 0.6 SSE 0.5 E 0.6 ENE -
19:00-20:00 u. 0.5 S N/A N/A 1.4 SE
20:00-21:00 u. 0.6 B SW N/A N/A 1.3 SE
21:00-22:00 u. N/A N/A N/A N/A 1.6 ESE
22:00-23:00 U. N/A N/A N/A N/A 1.0 ESE
23:00-00:00 wu. N/A N/A 07 W 0.9 ESE
00:00-01:00 . N/A N/A 0.6 WSW 0.7 ESE
01:00-02:00 . N/A N/A 0.5 W 0.6 ESE
02:00-03:00 u. N/A N/A 0.5 SSW 0.6 NE
03:00-04:00 . N/A N/A 0.5 W 0.7 ENE
04:00-05:00 u. N/A N/A 1.1 W 0.5 E
05:00-06:00 U. N/A N/A 0.8 WSW 0.6 ENE
06:00-07:00 \u. 0.6 SW 0.7 SW 0.7 E
07:00-08:00 u. 0.8 W 0.5 W 0.9 ENE
08:00-09:00 u. 1.8 W 0.7 W 0.7 ENE
09:00-10:00 . - 1.7 WSW 1.1 WNW 0.6 ENE
Wind Rose -
Calms: 37.50 %

e : N/A wneis asumu (Calms) ilfdndt 0.5 m/s

(Mr. Anuwat Radarong)
Field Environmental Scientist Leader
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e UTEM AsaaindawIndau 3fin
“</" ENVIRONMENTAL MEASUREMENTS CO., LTD.

5745 wjthutunanengs el gasdfusdund 46/1 (Us1lumd) urienussueu LWAUTHIA NTURNUMUAT 10250 nsfndt 0-2716-3506-7  Tnsa1s 0-2716-3507
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2716-3506-7 Fax 0-2716-3507
ANALYSIS REPORT
agnAn . Tasmavhiniieusiugramnssndadiugy Wegpamnssjurm Usemudng?l 32517/16065 YU fiudeu Saia
fiey : w‘?qagilﬁ Fuantnszaty suneladunusiiesd Swinassys
gmAudAIRE" : TsaSyuthudueseu
wWiadlelénsaa¥a  :  Symphonie S/N: 309011834
Sudaulfiiugaedne  : 05-08/04/2564 Sudauliitased 1 09/04/2564
UIznniv8n s enuSiauuaziirvieau Sudmililsweuma  : 09/04/2564
AumeRnn : UTM 47 P 0698700 E, 1625779 N FagnA : JM-063-00
Directions Percentage of Occurrence of Wind Direct Grouped in Various Wind Speed
0.50 - 1.00 m/s | 1.00 - 200 m/s | 2.00 - 3.00 m/s | 3.00 - 400 m/s | 4.00 - 5.00 m/s >= 5,00 m/s Total (%)
N 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NNE 0.0000 1.3889 0.0000 0.0000 0.0000 0.0000 1.3889
NE 27778 27778 0.0000 0.0000 0.0000 0.0000 5.5556
ENE 6.9444 21778 0.0000 0.0000 0.0000 0.0000 9.7222
E 8.3333 27778 0.0000 1.3889 0.0000 0.0000 12.5000
ESE 5.5556 4.1667 0.0000 0.0000 0.0000 0.0000 9.7222
SE 1.3889 27778 0.0000 0.0000 0.0000 0.0000 4.1667
SSE 1.3889 0.0000 0.0000 0.0000 0.0000 0.0000 1.3889
S 1.3889 0.0000 0.0000 0.0000 0.0000 0.0000 1.3889
SSwW 1.3889 0.0000 1.3889 0.0000 0.0000 - 0.0000 27778
SW 6.9444 0.0000 27778 0.0000 0.0000 0.0000 9.71222
WSW 6.9444 27778 0.0000 0.0000 0.0000 0.0000 9.7222
W 5.5556 4.1667 0.0000 0.0000 0.0000 0.0000 9.7222
WNW 0.0000 4.1667 0.0000 0.0000 0.0000 0.0000 4,1667
NW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NNW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Sub-Total 48.6111 27.7778 41667 1.3889 0.0000 0.0000 81.9444
Calms 18.0556
'NORTH
128%
mnan
Wind Rose e
WIND SPEED
(mie)
[ =500
[ 4500
300-400
B o200
B ox-100
= EAS
sours LU,
doagunamsasaadn : avdlwgilhuauinanuniinm: Sweon Tawiimmdamaivdnulvgeglutissewin 0,504 i.Og,»fiﬁ‘J’pzﬁagﬁ?'l *, N
=~ If ', =

odd |
' o, |
(Mr. Anuwat Radarong) (Miss Thanutruenari=Tdnebama

Field Environmental Scientist Leader Laboratory Mfﬁ&a oy 1
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| L UTEW asraindauandau 1in
/" ENVIRONMENTAL MEASUREMENTS CO., LTD.

5785 wjthutihunatanga Temad veedSuriuni 46/1 (UTamd) wvaanuasuau LAUIHIA NTINKRINIUAT 10250 nsdnd 0-2716-3506-7  Twsans 0-2716-3507
5/85 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2716-3506-7  Fax: 0-2716-3507

ANALYSIS REPORT

"ﬂagnﬁ'] ¢ lessnsyundiswsugnavnssusiiniiuyu \lagmamnssuyue Ussvutasil 32517/16065 veeuiem fusau $iiin
flag . deogil duanihwszanu Sunewadunsziish Sminasags

aLfiufeE : lssSewduduezey

indasdiaillinTania : Sound Level Meter

Fuaulfiiudaadne : 05-08/04/2564 Fuaulihiased : 09/04/2564

Uszunmaaatng ¢ svAudue Fuiauflsweuna 1 09/04/2564
juvaniadesiionsaafiasnzd  : BSWA 309 S/N: 570139 juvesgunsnigeuiiou  :  CA111

Fuilnsrafuses 1 05/04/2564 lavillenasdau : BSWA-IV-C021-03-0048A
Aritenulesnniatasiades :© 939 dB/1,000 Hz szauidedlunissaudiou  : 94.0 dB/1,000 Hz

AuneRiin ¢ UTM 47 P 0698700 E, 1625779 N FagNA i JM-063-00

#

Arseduiduandv (Equivalent Sound Pressure Level) (dBA)
an 5 - 6 WU 2564 6 - 7 Wwvu 2564 7 - 8 Wwwu 2564

Lmlhr Lmax Leﬂlhv Lmax Lmlht Lm
11:00-12:00 u. 53.2 79.6 51.0 3.7 53.9 83.0
12:00-13:00 u. 58.0 79.9 52.5 73.6 55.1 83.3
13:00-14:00 u. 62.2 795 60.2 92.3 50.1 65.8
14:00-15:00 U. 52.8 73.8 61.4 82.4 53.0 75.4
15:00-16:00 u. 52.4 76.1 53.1 73.8 55.3 88.1
16:00-17:00 . 52.8 79.4 554 88.0 517 70.5
17:00-18:00 u. 52.2 79.0 49.9 74.8 538 76.9
18:00-19:00 u. 55.0 75.5 517 a7 i 53s; 76.5
19:00-20:00 . 54.9 89.5 499 76.8 57.0 70.6
| 20:00-21:00u. | 522 773 49.7 75.8 50.7 76.1
21:00-22:00 u. 47.1 67.7 49.1 73.3 52.0 701
22:00-23:00 \l. 455 64.0 47.5 64.8 | 47.3 84.0
23:00-00:00 u. a7y 729 46.5 62.8 44.2 63.8
00:00-01:00 u. 48.0 54.3 47.0 70.1 457 71.4
01:00-02:00 u. 48.5 77.9 48.3 66.3 46.6 69.9
02:00-03:00 u. 49.9 69.0 50.0 69.6 44.5 62.0
03:00-04:00 . 523 69.7 52.3 71.9 48.0 68.4
04:00-05:00 u. 54.3 739 538 70.7 525 76.7
05:00-06:00 W. 56.4 79.2 57.6 81.9 55.0 12.2
06:00-07:00 u. 55.9 78.5 55.6 78.8 529 81.5
07:00-08:00 u. 55.3 79.2 56.9 83.4 539 73.8
08:00-09:00 u. 52.6 73.9 54.0 74.1 52.3 755
09:00-10:00 . 505 729 538 _ 722 i 52.1 729
10:00-11:00 wW. 51.3 73.4 51.3 72.1 53.2 13.2

v 54.2 544 52.5

Lo 59.4 59.5 57.3

L e 89.5 92.3 88.1

Std. L eq 24 brs. 70.0 dBAY
| Std. L rmax 115.0 dBAY

- s - e - . - % o
vanean: ¥ araggmin) e nieR s st mnia i atiil 15 (A, 2500) fs fnmearmssussduisalaomioly

(Mr. Anuwat Radarong)
Field Environmental Scientist Leader
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fognén : Tesmwhilewsfugraminssuyiiafiuu iegrenvnssujur Usgyutinsil 32517/16065 veewis fiuseu $1in
flag ¢ degil duaviimszaty Sinewduwsuiiosd Swinassy

aiudedn ¢ gueutuenem

wineflaitlinTaain : Sound Level Meter

FuReuliiiuiaeene : 05-08/04/2564 FuRoudiisci © 09/04/2564

Usznnadeg ¢ szdudes FudouliiTwauna i 09/04/2564
juvaaintosiionsnaitasis  © BSWA 308 S/N: 570171 juvasgunanigeuiiey @ CAl11

Fuiniretuses : 05/04/2564 viienanssey ¢ BSWA-IV-C021-03-0048A
Aftsldniniedesimiss ¢ 939 dB/1,000 Hz ssiudsddunsseuiiioy  © 94.0 dB/1,000 Hz

Aunesiiin : UTM 47 P 0700250 E, 1625910 N SegnAI © o JM-063-00

_—————————— e e e

Arsviuidoaaie (Equivalent Sound Pressure Level) (dBA)
iz 5 - 6 WEgu 2564 6 - 7 wivneu 2564 7 - 8 wwou 2564
Legibr L max _L_gglhr ng;g_ Legine L max
11:00-12:00 4. 68.7 96.5 67.7 81.3 69.7 84.5
12:00-13:00 u. 65.8 90.3 66.7 89.2 66.4 83.6
13:00-14:00 u. 65.6 85.3 67.1 92.3 66.3 81.7
14:00-15:00 u. 77.4 104.9 710 92.2 67.1 85.3
15:00-16:00 U. 65.4 79.2 67.1 88.5 66.0 81.8
16:00-17:00 4. 69.5 89.4 - 67.4 85.5 65.9 82.1
17:00-18:00 u. 67.9 91.8 67.7 88.0 67.3 84.8
18:00-19:00 u. 67.0 __ 90.1 66.4 - 85.3 67.6 89.3
19:00-20:00 . 66.4 86.8 65.4 90.2 65.3 83.6
20:00-21:00 . 63.9 85.9 64.9 85.6 64.3 86.2
21:00-22:00 u. 62.7 81.3 64.1 80.5 62.7 8.7
22:00-23:00 u. 62.9 85.4 _| 64.7 90.0 63.1 85.1
23:00-00:00 u. 62.8 85.7 61.0 82.2 61.0 80.5
00:00-01:00 u. 61.4 82.7 62.2 86.8 60.6 79.5
01:00-02:00 u. 60.5 76.6 60.7 83.4 59.7 79.7
02:00-03:00 u. 60.8 79.4 60.6 824 60.4 81.3
03:00-04:00 u. 61.8 88.1 61.7 87.9 60.1 76.9
04:00-05:00 . 62.9 81.2 62.1 80.0 61.8 77.6
05:00-06:00 u. 64.2 85.5 64.8 90.0 63.2 84.5
06:00-07:00 u. 65.9 84.2 66.8 87.5 66.3 85.1
07:00-08:00 1. 67.3 87.2 69.8 88.0 69.5 85.5
08:00-09:00 . 66.6 84.5 61.9 86.0 67.5 924
09:00-10:00 . 65.5 J 84.5 67.6 89.9 66.1 85.0
10:00-11:00 W. 65.2 83.2 67.1 83.2 65.3 66.0
L o 98 b, i 67.5 66.4 - 65.6
L oo 70.9 70.6 69.7
(- | 104.9 92.3 92.4
Std. L = 70.0 dBAY
St Lome 115.0 dBAY <D M,Efii’?&;,

- v i = e d F I - ST
wnaws: Y anmsgiusiissraeziaosiauei mis 15 (ne. 2540) e iy ssAundsiaeii

(Mr. Anuwat Radarong)
Field Environmental Scientist Leader

F-QP-LA-017-01, Rev.00, August 13,2019 Page 2/2

MM CO1 u.11/6


ADMIN
Text Box


s UIEM As293nAINEDY IR
/" ENVIRONMENTAL MEASUREMENTS CO., LTD.

5745 wjthuthunaiangs demoad sesaiuriund 46/1 (UTlumd) uwemuasuau WAUSEIA NFUNNENTLAT 10250 Tnsdnd 0-2716-3506-7  Insans 0-2716-3507

5/45 Baan Klang Krung Biz Town, 5oi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2716-3506-7  Fax 0-2716-3507

ANALYSIS REPORT

ﬂagnﬁq : Tasimsviuniisausiiugranunssuviiafiuyy Lﬁaqvumwnssuulwn Usemudasdl 32517/16065 veeuSem fudeu $1im
fio : seegdl duaimszany Sunewdunseiush Jainaszyl
gaflufating : vinalsuvauussniudng
wdaadioflEnsedn : Vibrock
Sudouliiliiudetis . 05/04/2564 Sudonudidased ¢ 09/04/2564
UssunnAeeing s enuduaziiieu Sudeulflsweuma  : 09/04/2564
funisiin : UTM 47 P 0700250 E, 1625910 N FagnAn 1 IM-063-00
#
Parameter Transverse Vertical Longitudinal
Result
Frequency; Hz 8 9 9
Peak Particte Velocity; mm/sec 1.175 0.500 1.425
Peak Displacement; mm 0.031 0.000 0.037
Air Overpressure; dB 113
Standard"
Peak Particle Velocity; mm/sec 12.7 12.7 127
Peak Displacement; mm 0.25 0.23 0.23
Brand Model
Measured Instrument -
Vibrock V9000

mnewe ¥ inmsgueminssmsm i nn it wonde doadmumnasgrurinupriudsaasnsfuseiausnn o (e, 2548)
N/A = a73slinu (Frequency <1.0 Hz, Peak Particle Velocity <0.100 mmy/sec, Peak Displacement <0.000 mm)
: wansuiliavileus 16.40 u.

(Mr. Anuwat Radarong)
Field Environmental Scientist Leader

F-QP-LA-017-01, Rev.01, January 10, 2020 Page 1/3

MM _CO1 w.11/7


ADMIN
Text Box

ADMIN
Text Box


W UTEW AsIinawIndaN 3R
<" ENVIRONMENTAL MEASUREMENTS CO., LTD.

5745 wjthuthunenanga Semmd gesrfuaiund 46/1 (UTlamd) uvaavuBsUeY WAUSEIIA NTUNNLKIUAT 10250
5/45 Baan Klang Krung Biz Town, Sof Srinagarindra 46/1 {Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250

Tnsfindd 0-2716-3506-7  Tnsans 0-2716-3507
Tel: 0-2716-3506-7 Fax: 0-27T16-3507

ANALYSIS REPORT

Jagndn Trssnmsviuniiosusiugravnssustinfiuyu iegmamnssanjuyn Usemudasil 32517/16065 veeuiem fuseu $1dn
fog eyl suantimszau sunemduwssifesi Swminases
qafiudeeng gurutunem
wiasfiefldnsaoin Vibrock
FuReudRfiudaedne 05/08/2564 Fuisudiss 09/04/2564
UszianAqee1e mnduasiiiou SuRewlilsnseuwa 09/04/2564
AunaRng UTM 47 P 700287 E, 1625781 N TvsgnAT JM-063-00
Parameter Transverse Vertical Longitudinal
Result
Frequency; Hz 10 13 18
Peak Particle Velocity; mm/sec 0.200 0.100 0.175
Peak Displacement; mm N/A N/A N/A
Air Overpressure; dB 104
Standard”
Peak Particle Velocity; mm/sec 12,7 16.3 22,6
Peak Displacement; mm 0.20 0.20 0.20
Brand Model
Measured Instrument — —
Vibrock V9000
wewg s N IE Wi R aaton GasivumnsagunmagneiuEneeswFugadausinninloiu (we. 2548)
: N/A = maaelilwu (Frequency <1.0 Hz, Peak Particle Velocity <0.100 mm/sec, Peak Displacement <0.000 mm)
: nandiamilows 16.40 u,
“‘AEI‘\ Ui

(Mr. Anuwat Radarong)
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Hognfin : Trsanisvhinilesusiivemamnsusiiniiuyu iegeamnssuyurm Ysemudasil 32517/16065 veauieh fudeu $1iin
fiog ¢ eyl duawimszany sunawiimfesh Suieaseyd
mfluA-adne : TsaGouthudurzen
indasiioftldniradn 1 Vibrock
Fudsuliflifiudaetie : 05/04/2566 fuRouliiimszd  : 09/04/2564
Uszinniee + Anuduasiiiou FuRoudfiswrwme  : 09/04/2564
Aumishng : UTM 47 P 0698700 E, 1625779 N FWagnAn : JM-063-00
*
Parameter Transverse Vertical Longitudinal
Result
Frequency; Hz N/A N/A N/A
Peak Particle Velocity; mm/sec N/A N/A N/A
Peak Displacement; mm N/A N/A N/A
Air Overpressure; dB N/A
Standard"
Peak Particle Velocity; mm/sec N/A N/A N/A
Peak Displacement; mm N/A N/A N/A
Brand Model
Measured Instrument — -
Vibrock V9000

LU :"1|'m‘:_'fmm'u1rr::n'ﬂm%’ml'|n1rii1ii-n'1ﬁ‘:\'-&tt'mr§'mr GoafwmesspnininuanisRudenmsidumifsusinmmiuoiioiu (v, 2568)
. N/A = aaslaiwu (Frequency <1.0 Hz, Peak Particle Velocity <0.100 mm/sec, Peak Displacement <0.000 mm)

: essdinovdioaus 16.40 u.
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Hagndn Trsamavhiiasusfunaamnssurinfiugy tRogramnssiyues dssudasil 32517/16065 vesuith fuseu i
ot faptf shawiimszay Swnewiimsafosh Jauinassyi

ALuFIBLN Wianhdutihndueeey

Fudouliitu 06/04/2564 TuReudingie 07-24/04/2564
nanfiuiedn 11:10 u. FuReulliiswauna 29/06/2564
AnvsMEnIN 1o wiesdeu neneutios lifindy

wvUfiRnIg WW 0310

UssnmAa91 iRy

Auviafing UTM 47 P 699633 E, 1624604 N FWdAgnA" JM-063-00

_——

3
suilidingnzi iy Bhasend A.mmqn . HanITIATIER A migu
aseild

pH Electrometric Method E .7 5-9
Total Suspended Solids (TSS) mg/L Dried at 103-105 °C <25 <25
Total Dissolved Solids (TDS) mg/L Dried at 180 °C <25 733
Total Hardness mg/L as CaCo, | EDTA Titrimetric Method <1.0 478 -
Turbidity NTU Nephelometric Method <0.01 20
Sulfate? mg/L as SO | Turbidimetric Method <0.10 357
fron? mg/L Phenanthroline Method <0.01 0.16
Cadmium (Cd)? mg/L In-house method:TE-03 <0.002 <0.002 0.003
Lead (Pb)? me/L Direct Aspiration, AAS <0.01 <0.10 0.01
Arsenic (As)? mg/L Hydride Generation, AAS <0.0020 0.0051 0.01
g : © Urzmanaznsimsindeunin i Quuf 8 (n.a. 2537)

- 2 intwlay Test Tech

« thitfinaunseirslugues Caco, Litiu 100 fadnidedng

» dhifinmnseddugies CaCo;, (fiunh 100 dladnfuredns

‘\"'lf-_/‘}_-ﬁ{l,g:ﬁ

(Miss Suthida lssara)
Analyst
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Jogndn Trsamsvinuiliessiugnamnsausiinfiuyu WiagmrmnTaiun Ussnudasil 32517/16065 wesuiem fiugeu $iin
ot dsoyil suawihwszanu dunamdimsziiesh Jaiase

gafiuaLng Ushanadnaeneu

Fudoudilifiu 06/04/2564 Fudoudithnsz 07-24/04/2564
vaniudaegns 14:00 u. Sudoruliisesuna 29/04/2564
fnyaznenIn 1a awneutios uifindy

wvUfiRnas WW 0311

Usznnfedng iy

Fumsing UTM 47 P 699809 E, 1625057 N FWagnAn IM-063-00

—
="—76¥Y—— b —— ——— 00— 1

(Miss Suthida lssara)
Analyst
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(Miss Thanutruenali-] ang
Laboratory Malager,

sriliTiesnel e WBiassi - e nan133iATIeh Amsgu®
faaseila
pH . Electrometric Meth;d . 77 5-9
Total Suspended Solids (TSS) mg/L Dried at 103-105 °C - <25 <2.5 = |
Total Dissolved Solids (TDS) . mg/L Dried at 180 °C <2.5 B 843
I Total Hardness _mg/L as CaCos | EDTA Titrimetric Method <1_.O 544

Turbidity NTU | Nephelometric Method <0.01 0.04 — = |
Sulfate? me/L as SO | Turbidimetric Method <0.10 436
Iron? me/L Phenanthroline Method <0.01 0.03
Cadmium (Cd)? mg/L | Inhouse method:TE-03 <0.002 <0.002 0.003
Lead (Pb)? me/L Direct Aspiration, AAS <0.01 <0.01 0.01
Arsenic (As)? me/L Hydride Generation, AAS <0.0020 <0.0020 0.01
e : ¥ YsenArusnssumsdunadenuina atufl 8 (e, 2537)

: DAiasneilay Test Tech

* thiifianunsedrdlugures Caco, lsii 100 fadniusefns

» thitiirnunssédluguees CaCo, Wuni 100 fedniudeting

A WEASUR,
&
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Hognin Tastnasviumilesusfugpamnssmilaiuu (Wegmamnssayum Useyutnsfl 32517/16065 vesuitm Audeu s1in
flog fangit suanthvwszanu Swnawiuwasiinsd dawinasyyd
U Uaumatnueie?
SuRoudildiuiaedie 06/04/2564 FuReulawanev 07-24/04/2564
nanfiuilesn 13:25 w. SuRordinenuns 29/04/2564
AneasnBAN Ta Lifiazneu lifindu
weUgiRnTs WW 0312
UsznnnaeE9 UleiRu
AuntaRiin UTM 47 P 700936 E, 1625185 N sWegnAn JM-063-00
M
s Aannsgu’
ar HAA 1] ada ﬂ']ﬂ'lqﬁ a s o £
wiliAas nioy F8Aase e . | wamshmsid | inmusidmun | inasieylay
mssild p

fivuzau geen
pH . Electrometric Method 7.3 7.0-8.5 6.5-9.2
Total Dissolved Solids (TDS) mg/L Dried at 180 °C <25 538 <600 1,200
Total Suspended Solids (TSS) meg/L Dried at 103-105 °C <2.5 <25 -
Total Hardness mg/L as CaCos; | EDTA Titrimetric Method <1.0 294 <300 500
Turbidity NTU Nephelometric Method <0.01 0.12 5 20
Sulfate? mg/L as SO | Turbidimetric Method <0.10 102 <200 250
Arsenic (As)? mg/L Hydride Generation, AAS <0.0020 <0.0020 posldl 0.05
Cadmium (Cd)? me/L In-house method:TE-03 <0.002 <0.002 poshaid 0.01
Iron (Fey? me/L Phenanthroline Method <0.01 0.03 <0.5 1.0
Lead (Pb)? mg/L Direct Aspiration, AAS <0.01 <0.01 fimalaifl 0.05

~ - = - o, o o v, [ 5 . ) y [ s
wnown : 0 ssmamennminensea it daondon oa dousdninasisazanasmslumdmnmedwiumstientu duesugmuaznisiulude i woadeuduiiv we.
a - : a o |
2551 Afamluzneiesmuny idu 125 aeufiey 85 3 aciuil 21 wgwmey 2552
- ? JumyreAlay Test Tech

(Miss Suthida Issara)
Analyst
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Jognén o Tasssviwilosusiugeaivnssuytiniiuyu (Wogmamnssuyuum Uszynudngdl 32517/16065 vaauiev Auseu $1in
fiog . Fagil duamihnsvau Snewdunszifesh Sainasegs

gmfludagng ¢ dsvanathudutzey

Sudoulilitudaesne  :  06/04/2564 Sudouddldased  : 07-24/04/2564

e ufudeeng ¢ 1035 SuRoudiisweumn  : 29/04/2564
AnwaTNBW . 1a wideswou aeneuties lifindu

wvUjinnag ©WW 0313

UsTnANAIDEN9 : bRy

auvieife ¢ UTM 47 P 698558 E, 16925825 N sWagnAn : JM-063-00

—_—— e R ———

e AnmnsgIuY
v ada e f ada ¢ ﬁ"lﬂ"qﬂ a I3 do ¢
AYiHIATIEN i 35AAszi 0 . Wan1siAsI | wnasidviue | nsienlay
AIATZALA P
L EREGH gaen

pH = Electrometric Method - 6.7 7.0-85 6.5-9.2
Total Dissolved Solids (TDS) me/L Dried at 180 °C <2.5 518 <600 1,200
Total Suspended Solids (TSS) meg/L Dried at 103-105 °C <2.5 <25
Total Hardness mg/L as CaCos | EDTA Titrimetric Method <10 209 <300 500
Turbidity NTU Nephelometric Method <0.01 0.32 5 20
Sulfate? me/L as SO, | Turbidimetric Method <0.10 150 <200 250
Arsenic (As)? me/L Hydride Generation, AAS <0.0020 0.0022 fodldil 0.05
Cadmium (Cd)? me/L In-house method:TE-03 <0.002 <0.002 faalald 0.01
Iron (Fe)? me/L Phenanthroline Method <0.01 0.32 <0.5 1.0
Lead (Pb)? me/L Direct Aspiration, AAS <0.01 <0.01 sioalaiil 0.05

v s I T = <. o T . -
wewe ;! UssnianssnmsminenssysinAtesd wsien e fwevdninasiuasieansiumdnmadmiumaiesiy A ngueenteafiludGadaarioudluie w.e
= a . a ood
2551 GERuluTRIITUAE EY 125 apufitAn 85 3 aaluRl 21 WowAIAN 2552

- 2 3ipseilag Test Tech

o

(Miss Thanutruenan -f'(:):hk, aﬂ{'\‘lﬂ
Analyst Laboratory Manageg.. \
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