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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 providesthe 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 minimumre-
quirements, operations shall comply with the more stringent of the two.

2 Objective

HeidelbergCement is committed to eliminating driving related injuries and fatalities. 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 Exe cutive 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, caach, challenge, and work closely with managers. However, imple-
mentation is the responsibility and accountability of line management.

HeidelbergCement employeesand contracted persons

* Follow and comply with safety rules, including the use of required Personal Protective Equipment

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

= Ensure mobile equipment is inspected for defects

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

» Stopthe use ofany whicle andisolate 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/ movement of any vehicle

Contractor Indivduals, fims 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 dnvers are qualified and competent fo operate a class of ve-

| ing hicle. Programs involve a combination of inclass theory and on-road practical assessment

Driver Persons who are operating a vehicle in relation to company business ]

Edge Protec- | Edge protection can be purpose built crash bariers or made from suitable matenals 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

Heawy Vehi- | Any vehicle 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 cariers

Heawy Min- | Mobile equipment Used in operations, nomally not allowed to travel on public roads. Includes

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

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

Joumney Risk [ A management system to ensure all applicable joumneys are assessed, appropnately risk mini-

Management | mized, documented and implemented

Plan

License A legal, documented, personal identification authonzing the named personto dnve designated
classifications of vehicle

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

Mobile Any vehicle or machine that is self-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 railroad car around for assembling or

switcher dissembling trains

Spotter see banksman

Tachograph | A dewvice that combines the functions ofa clock and a speedometer. Fitted to amotor 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 vehicle

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 Demvice
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VDR Vehicle Data Recorder - a mechanical andlor 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 position, master wam-

ing position, and seat belt status. Exact features depend on the VDR used

Wheel Wedges of sturdy material placed next to a vehicle'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 local site rules. In the
event of any confiict 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.

6.1 Staying Alert and Preventing Fatique

Drivers are not allowed to operate a vehidle 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. o

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 influence of alcohol, 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 following incidents involving vehi-
cles onsite.
6.3 Seathelts

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 seatbelts 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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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.

6.4 Passengers

Drivers are notallowed to acceptpassengers, when being on company business, 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.

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

HeidelbergCement companies must provide appropriate means to ensure drivers are able o
secure/ unsecure the load safely, especially if this process requires work at height1, e.g. by
the use of lifeline systems above the vehicle or platforms alongside the vehicle.

6.6 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
limits, stop signs, etc.) at all iocations in which they operate the vehicle (see chapter 7.1).

6.7 Mobile phones and two-way communication devices

Any use of hand-held mobile phones and mobile devices when driving a vehicie 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 casesthe vehicle shoukdbe 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 still impede alert driving be-
havior. Thus HeidelbergCementcompanies encowrage drivers notto use mobile devices while
driving, including use of hands-free devices.

6.8 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 site?.

! See Group Standard "Work at height”
% See HeidelbergCement Occupational Health & Safety Policy
*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 for Line 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 legistation/local site rules, the
applicable law/site rule must be followed, with the intention of at least meeling 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 togetherwith 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 whicles that the
person is expected to drive or operate

= If procurable, explores the past accident or prosecution history before selection for interview
* Where applicable, test the drivers knowledge on the local rules of the road
* Mustinform drivers about HeidelbergCement company policies and standards related to driving
The qualification process for heavy mining equipment
®* Assures that drivers of heawy mining equipment are properly trained and competent to operate
the equipment
= 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 (ind uction) training, together with ongoing
training based on risk assessments.

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

Guldance how to report incidents and near hits for unsafe sitiations

Defensive driving techniques (including safe traveliing distance, eyemovement and focus length,
anticipation, braking, means to awid owvertuming)

Impact of blind spots on vsibility

Tiredness and fatigue prevention

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

Pre-start checks, inspection and defect reporting

Proper seating position

Joumey risk management techniques (where appropriate)

Safe driving behavior in quarties (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 culture
= | oad 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 internal 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. f the risk assessment indicates that a three point safety restraint systemis required,
but retrofitting is not possible, it is recommended to source a suitable designed machineand
discontinue the use of the currentmachine.

HeidelbergCement companies and their contractors are required to considerthe following
additional safety equipmentfor the vehicle and to train drivers 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 wehicle 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

Anli-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.

¥ 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 vehicles (trucks 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.
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The following minimum equipment is state of the art and recommended to be instailed 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 mirrors for blind spots

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

Rewersing 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 traweled by a wehicle)

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

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

Side under-run 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 cabin
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 (if ever 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 area from the driver/ passenger area.

7.3.3 Heavy Mining Equipment (HME)/ Mobile plants

Alist of strongly recommended safety features for all newly purchased Heavy Mining Equip-
mentis provided in the following document from HTC:

http://unite.grouphc.netivok/hs/HS goodPrac/HTC Yei!ow";&g)Machine—safe!ylist
310kt2014 . pdf

The list covers topics as:

B 3 o m 8 8 5 @ =

Access and egress

Maintenance

View (mirrors, 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-
ditlon 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
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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-critical elements such as brakes or tires, and moni-

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

= To check and inspect all kinds of heavy 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 service,
isolated, tagged and not driven until defects are rectified.

= To ensure that pre-start checks on company vehicles are being camied 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 potential 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 issues$ 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 Re corder (VDR) that
produces journey data to 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
alamm lewels consistent with local driving conditions

*See: http://unite. arouphc.netiwok/hs/Pages/Good%20practices en-US aspx

® This might be the case ifincident analysis indicates that inadequate driver behavior is the main reason for se-
vere accidents.

" Interactive map: http:/Avww.travelriskmap.con, sefect map layer "Road Safety Risk"
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*» Data from the monitors is downloaded, analyzed and communicated to provide individual driver

perfomance feedback for improvement and skills dewvelopment

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 focal 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 limits, turning and parking areas,

prohibited areas

* Driving rules — vehicle speed rules must be cleariy 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, pedestran
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 HeidefbergCement sites should
be limited to clearly defined areas and, whenever possible, separated from normal plant

traffic

» Pedesfrian 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.

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

leave the designated ramps or roadways, edge protection constructed by suitable 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 flat areas of the quamry or when backed with scalping material

* Higher berms should be installed where it is likely that a wehicle 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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= Aitematively a risk assessment based approach is acceptatle 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 transports
(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 mimors, CCTV, audible reverse alams 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, banksmen/ spotter 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. barmiers or
raifings) 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 ptan
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 everyane 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-riskand very high-risk countries® especially at night
or during inclement weather, must be assessed and risk control plans must be putin
place.

Risk assessments, particularly for long-haul joumeys, 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 joumey manager is identified (e.g., shift supenvisor)
* A pre-trip briefing is held between the driver and shift supenvisor to discuss any changes regard-

ing: routes, stops, hazards, loads, people and contingency plans for en-route emergencies (eg.
breakdown procedures)

®See7.7. - Interactive map: http:/Aww. travelriskmap. conv, selectmap 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 invohe fasting or abuse of alcohol)

* Appropriate wehicles are assigned for the journey considering identified hazards

* Only qualified drivers are assigned, possessing walid certification for the type of vehicles 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 wehicle if managed from the point of origin) _

= Vehicles are inspected prior to commencing the joumey (see Pre-start Checks)

* Rest-stops are scheduled

* Anestimated destination amival timeis given and people at the destination informed. They shoud
activate a contingency plan if the driver does not armive 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 newjoumneys, the HeidelbergCement company consutts 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 confractor transport can involve contractor and third party fatalities and injuries.

HeidelbergCement believes that everyone’s safety will 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

= Conltractor Driving Safety is regularly reviewed during contract implementation

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

= 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 tra nsport 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 requirementsin contract negotiations, to develop or
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
* s 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:
= Dniers are trained, certified and medically fit to operate the wehicle

Drivers are rested and alert

Vehicles are inspected and faults rectified

Emergency response procedures are in place for wehicle incidents

Risks of journeys are assessed and appropriate controls taken

Driver performance is appropriately addressed (rewards / sancfions)

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

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

klaus. hormann@heidelbergcement com

safe work healthy !i
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Appendix 1: Letter of approval (to open the file, please click
http://unite. grouphc.netivok/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
two.

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 propery safeguard machines applies to equipment already installed and planned
new equipment.

Any equipment brought onto our sites by contractors, must be safeguarded, too. ltis the responsibil-
ity of the contractor to ensure compliance of his equipment with this guideline. Furthemore 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 uniess
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 translation into local language.

Local line management must ensure that appropriate and effective measures are in place and com-
plied with. ¥ 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 aboutiit. 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 controls might be used.

+9 EN_Machine Guarding_v02.docx 21.12.2016 3/10
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The hierarchy of control is:

1. Elimination or Substitution
Elimination means to completely remove the hazard, or the risk of hazard exposure. Substitution involves
repiacing a 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. palletizer

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 correct and safe operation

» Dewveloping Safe Work Practices

» Reducing the number of employees exposed to the hazard

» 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 Generalrequirements

7.1 Risk assessment

- [fthereis 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 regularbasis (recommended s 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 equipmentset-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

— Thefindings 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
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~ lf 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 environmental conditions (e.g. temperature, weather) must be taken into account for
the selection of sustainable solutions

— [ fixed barriers are used, the mesh size in respect to the size of other openings must de-
pend on the distance of the guard to potential 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

7.3 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 on'a regular basis

7.4 Warning signs/ signals

~ Correct signage is important to raise the awareness towards hazards. It 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 actionis carried
out

— Optfical or acoustical warnings have to get initiated before start of any machine with moving
parts, if the work environment cannotbe 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 procedures.

8.1 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 guardedin a solid and appropriate way. This
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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 necessary for idlers / rollers, where the belt can be lifted more than 50 mm

— ldlers/ 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.

~ Form-fitting 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, burns, 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 conveyor drive motor.

— Alternative railings must be positioned and constructedto prevent persons from falling on or
against the conveyor without creating new hazards.

If a hazard is less than 2.5 m from the floor or working platform (th roughways), 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 belts, gears, and sprockets) must be protected.

— Thisis 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 guard types.

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

8.5 Robotics

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

— Attention must be paid to adjacent areas. For example: Joading or unloading stations and as-
sociated 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 subcontractorem-
ployees doing this type of work.

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

— All regular inspections, cleaning and maintenance procedures must be described in written
form based 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 how and 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 to all af-
fected employees

(1) i workers do not understand the 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 fine management must ensure that the workers understand
the procedures

~ Allinstructions 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 exernal 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, gravityis 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 towards 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) K applicable this has to be done according to the manufacture’s provision

10 Purchasing new equipment
When new machinery is purchased or exsting machinery modified, the protection of moving parts
has to be considered fromthe 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:

~ Whatkind 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 room to access the ma-
chinery for servicing, maintenance, repair or cleaning?

~ Does the machine interrupt 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 a risk 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 needto 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. kn 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.g. training material, good practice examples) are provided at the Group H&S
homepage:

http://unite.grouphc.netAvo k/hs/Pag&s/defagIt.asgx

Contact and further information:
Dr. Klaus Hormann

Group H&S Manager

Group Human Resources

Phone: +49 6221 481 32007

klaus hormann@heidelbergcement.com
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14 Annex 1: Dimensions for guard openings

Guards can have o

the below table.

Guard opening dimensions can

called Safety Ruler. This toolma

if the hazard can be reached

be verified with a tool

kes it possible to check
hrough the guard.

Safety ruler

HEIDELBERGCEMENT

Penings. Specifications for allowable dimensions for guard openings are shown in

Dimensions for guard openings
(source: NF EN ISO 13857:2008) e
- _ A Safe distance ¢ (mm) - i
Part of the body concerned Openlng i e Slot Square Circle
(mm) :
shape shape | shape
ex<4 =2 22 22
Extremity of the
finger 4 4<ex6 210 25 25
6<es<s 215 215
, 6<ex<8 220
Finger e 8<es10 = 80 =25 =20
10<es12 2100 >80 2 80
~ 12<e<20 =120 2120 2120
Hand 20<e=<30 2120 =120
0 <es40 2 200 2 120
~ 20<e=s30 = 850*
Arm & “%?H t - 30<e<40 = 850
|k 40<es120 2850 | 2850 | » 850 |
*: If the length of the sot is less or equal 65 mm, the safe distance can be decreased at 200 mm
(blockage due to the thumb).
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1 Arsenic Digestion, Inductively Coupled Plasma Method

2 Barium Digestion, Inductively Coupled Plasma Method

3 | Biochemical Oxygen Demand | 5-Day BOD Test, Azide Modification Method

4 | Cadmium Digestion, Inductively Coupled Plasma Method

5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method

6 Copper Digestion, Inductively Coupled Plasma Method

7 Free Chlorine lodometric Method

8 "Hexavalent Chromium Filtration, Colorimetric Method

9 Lead Digestion, Inductively Coupled Plasma Method

10 | Manganese Digestion, Inductively Coupled Plasma Method

11 Mercury Digestion, Inductively Coupled Plasma Method

12 | Nickel Digestion, Inductively Coupled Plasma Method

13 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method

14 | pH Electrometric Method

15 | Selenium Digestion, Inductively Coupled Plasma Method

16 | Sulfide lodometric Method

17 | Temperature Laboratory and Field Methods

18 | Total Dissolved Solids Dried at 180 °C

19 | Total Suspended Solids Dried at 103-105 °C

20 | Trivalent Chromium Digestion, Inductively Coupled Plasma Method,
Filtration, Colorimetric Method; Calculation

21 | Zinc Digestion, Inductively Coupled Plasma Method

ONA1591989
APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. pat’ ed. Washington, DC: APHA, 2017.
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Calibratech Co.,Ltd. .
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratechcal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration
Certificate No. : 61-400515-1 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1 T. Prachathipat
A. Thanyaburi, Pathum Thani 12110

Equipment : Air Chamber (Oven)
Manufacturer : KWF Model : DOVS53A
Range : N/A ‘C Resolution : 0.1 °C
Serial No. : DOVS53A ID No. : N/A
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co.,Ltd.
Ambient Temperature : (24.51025.0) °C
Relative Humidity E (50t055) %
Line Voltage . (223.0t0224.0) V
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No, Cert, No. Due Date Traceability
400029 & 400032 61-400113-1 30 Sep 2018 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

MR Co1 u.10/4



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-621 1 Fax.(02) 964-5155, e-mail : calibratech-cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :61-400515-1

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good

Temperature measurement

This instrument was setting air ventilation at position 0 (close)

-

Page : 2 of 2

Inside of Chamber
f W =042 m
2 4 D =036 m
A & o)
1 3 =036 m
3
9 Capacity = 0.05 m
(o]
H
H/2 8
8 0
<l Vg
W2 5c
+ Dr2 &ﬁm o
L, Front -
. w Ll
Test Setting Indicating
) Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
Cc) (o) (°C) 1 2 3 4 5 6 0] 8 9 (£°C)
85.0 85.0 85.0 824 | 862 | 825 | 856 | 86.6 | 85.7 | 852 | 84.5| 85.1 1.6
104.0 104.0 104.0 99.3 | 105.1] 99.5 | 103.9]105.7| 104.7] 103.5| 102.2] 103.1 1.6
180.0 180.0 180.0 166.4(181.81170.21176.4| 182.7| 181.1| 174.8|172.3]177.2 3.0
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
°c) (°cy (°C) (rc) (°C) °cyH
85.0 85.0 85.0 32 1.1 5.0
104.0 104.0 104.0 43 1.0 7.3
180.0 180.0 180.0 11.4 1.0 17.1

Remark The uncertainty is not combine uniformity of the air chamber

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03

-00o -

Py
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Certificate No. : 188T0686
Job No. : 00041392

CALIBRATION 0224 CALIBRATION CERTIFICATE

Issue Date : 13 September 2018
Location of Calibration : TN-Science Co., Ltd.
Customer Name . Mine Engineering Consultant Co., Ltd.

2/115 Soi Rangsit - Nakhon Nayok 34/1
T. Prachathipat A. Thanyaburi, Pathum Thani 12130

Equipment Name : Temperature Chamber

Manufacturer . MEMMERT

Model : UF110

Serial No. : B418.1125

1D No. Do

Resolution 01 °C

Received Date 1 29 August 2018

Calibration Date : 29 August 2018

Ambient Temperature : (25x10)°C

Relative Humidity : (50130) %

Calibrated by 3 Mr.Anupap Saiana Approved by :
Calibration Engineer Mr.Pramote Ramrong

Laboratory Manager

The Uncertainties are for a Confidence Probability of Approximately 95%.

This certificate may not be reproduced other than in full except with the prior written approval of the head of Calibration
Laboratory Department.

DKSH (Thalland) Limited
Technology
141/12 Moo 1, Tambon Payom, TICON Logistics Park (TPARK WANGNOI) Phaholyothin Road km. 55.5, Wangnai District,

Phra-nakorn Sti Ayutthaya 13170 Phone 0-2301-7208, Fax : 0-3579-9832, E-mail: pramote.r@dksh.com PAGE 1/3

Think Asia. Think DKSH.
MM _Co1
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CALIBRATION REPORT

Certificate No. : 18ST0686
Job No.; 00041392

Condition of this result of calibration :
1. Calibration Procedure

- This instrument was calibrated by insert 9 standard RTD PT100 into chamber and Calibration according
to CP-T06-01 follow up to TLAS G-20-1/02-08 (E) : Guidelines for Calibration and Checks of Temperature
Controlled Enclosures.

- The temperature scale used was based on ITS - 90 .

- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standards Instrument

Instrurnent Serial No./Ins No. Certificate No. Traceability Due Date

Digital Thermometer with MY48014789 / No. 2

18T0005 DKSH 20 January 2019
RTD Channel : 201 to 209 i

This certificate is traceable to The International System of Unit.

3. Condition of Calibrated item : Good
3.1 UUC Description :
Time Constant 1 Hour 6 Minute At 85 °C

Air value or air slider level : Off : FanlLevel : 100%
4. Result of Calibration : Without adjustment

4.1 Environment condition :
Ambient temperature :  Minimum Value 26.0 °C Maximum Value 28.0 °C
Relative humidity : Minimum Value 385 % Maximum Value 62.9 %

Line voltage supplied:  Minimum Value 225 VAC  Maximum Value 229 VAC

4.2 Sensors Installation Diagram :;

When ; %T\z .’
i

e |
A = Distance between sensor and wall of chamber I w
is 5 cm 048 m @ ol
Y 7 S G,/
d‘u . A/l‘b 0.40 m
Sensor installation location in Chamber @ Working Space i

PAGE 2/3

Think Asia. Think DKSH.
MM Co1 u.10/7




Technology é’ﬁ DKSH
CALIBRATION REPORT

Certificate No. : 185T0686
Job No.: 00041392

Table1 : Reporting of Temperature

Calibration Average Measured Temperat.ure (°C) @ Sensor No. Uncertainty
point (Sensor No.9 is REF)
e | w2 | #3 | #a | #5 | w8 | #7 | #8 | w9 £ (°C)
85 85.39 | 84.90 | 85.61 | 85.08 | 85.17 | 85.15 | 85.54 | 84.92 | 85.27 0.31
104 104.45|103.99 | 104.61|103.94|104.12| 104.00 | 104.62 | 103.72| 104.14 0.34
180 180.10|179.71]181.11|179.69 | 180.44 | 179.74 | 181.02 | 179.71 ] 180.10 0.88
Table 2 : Reporting of Characterization Result
Indicator Indicator Reading (°C) Stability Uniformity Overall variation
Set Point (°C) MAX MIN t (°C) °c) (°C)
85.0 85.0 85.0 0.08 0.43 0.86
104.0 104.0 104.0 0.13 0.59 1.14
180.0 180.0 180.0 0.07 1.05 1.50

Note

The reference sensor is preferably located of the geometric center

The measured temperature data readout by software "Benchlink Datalogger 3" %/
The quoted uncertainty include " Stability " and " Loading effect (20% of Temp Uniformity) * .~

Stability - one-half of the greatest maximum difference of measured temperatures at any one sensor.

Uniformity - the maximum difference of measured temperatures at any sensors and the measured temperature

at the reference location which are observed at the same time or at as close an observation time as possible

to determine the temperature pattern or homogeneity within the chamber under steady state conditions.

Overall Variation - The difference of the maximum and minimum measured temperatures througout observation time,

Indicating Temperature - the average reading of indicating device that forms the integral part of the enclosure.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k =
2, providing a level of confidence of approximately 95 %.
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Calibratech Co.,Ltd. oSN
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-400515-2 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1 T. Prachathipat
A. Thanyaburi, Pathum Thani 12110

Equipment : Air Chamber (Refrigerator)
Manufacturer : Accuplus Model : P700
Range : N/A °C Resolution : 0.1 °C
Serial No. : 0715-0012 IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co.,Ltd.
Ambient Temperature : (24.5t025.0) °C
Relative Humidity : (50te55) %
Line Voltage ] (223.0t0 224.0) V
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Bunjerd Masri

Calibration Methed :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cert, No. Due Date Traceability
400022 & 400028 61-400504-1 03 Mar 2019 National Institute of Metrology Thailand (NIMT)

Approved by : % essie —

( Bunjer(yasri )
ngpe isor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sulchaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. :61-400515-2 Page : 2 of 2

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good
Function:  Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
( W=100 m
2 4 D =050 m
A o Po)
1 3 H =140 m
3
? Capacity = 0.70 m
H
8 H/2 8
9
B
A"/ 5¢
A 4
P Front o
W
Test Setting Indicating
) Measured Temperature (° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
‘c) (°c) (°C) | 2 3 4 5 6 7 8 9 (£°C)
3.0 3.0 3.0 37 | 36 | 35| 28 | 39| 38| 29 (37| 27 0.73
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
C) (*c) (°C) (°C) °C) (*C)
3.0 3.0 3.0 1.4 0.4 1.8

Remark The uncertainty is not combine uniformity of the air chamber

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. e e rtus
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration
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Certificate No. : 61-400515-4 Page : 1o0f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1 T. Prachathipat
A. Thanyaburi, Pathum Thani 12110

Equipment : Water Bath
Manufacturer : Memmert Model : WNB 22
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1512.1477 IDNo. : N/A
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co.,Ltd.
Ambient Temperature :  (28.0 to 30.0) °C
Relative Humidity : (55t1060) %
Line Voltage : (223.010224.0) V
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD probe

[D No, Cert. No. Due Date Traceability
400029 & 40003 1 61-400114-1 30 Sep 2018 National Institute of Metrology Thailand (NIMT)

Approved by :

(B 1Jerﬁsr| )
Cupn isor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106~7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration
Certificate No. :61-400515-4 Page : 2 of2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function ; Temperature measurement

Front
Test Setting Indicating Measured Temperature (° C) @ Measured Measured
. Uncertainty
Point | Temperature | Temperature Sensor No. Uniformity Stability
°C)| (°c) (°C) 1 2 3 4 5 (£°C) (°c) C)
85.0 85.0 85.0 85.12|85.15| 85.15| 85.11 | 85.03 0.18 0.15 0.05

Remark The uncertainty is not combine uniformity of the water bath

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

NSC-TISI-TiIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mait : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-400519-1

Submitted by :

2/115 Soi Rangsit - Nakhon Nayok 34/1,

Mine Engineering Consultant Co., Ltd.

Page : 10f2

T. Prachathipat, A. Thanyaburi, Pathumthani 12110

Equipment : Liquid in Glass Thermometer

Manufacturer : SK

Range : 0°Cto50°C

Serial No. : N/A

ID No. : MEC-LAB-010
Environment : Ambient Temperature : (23 +

Relative Humidity . (50 +

Line Voltage

Date of Receive : 06 September 2018
Date of Calibration :
Date of Issue :

Calibrated by :

10 September 2018
Chortip Samchusri

Calibration Method :

2)

15)
(220 + 22) VAC

08 September to 10 September 2018

Model : N/A
Resolution : 1 °C

Immersion : Total

()C
%

This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments ;

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability
400001 TT-0015-18 19 Mar 2020

2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceabili
400003 17E1844 24 May 2019

400004 17E1844 24 May 2019

The Uncertainties are for a confidence probability of approximately 95%

This certification is traceable to the International System of Units

National Institute of Metrology Thailand (NIMT)

National Institute of Metrology Thailand (NIMT)
National Institute of Metrology Thailand (NIMT)

Approved by : %‘__ 2

( Bunjer(:y:zasri )

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL .

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-400519-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function : Temperature measurement

Standard Readingl UUC Reading Correction Uncertainty
(°c) °C) ) (£°C)
0.2004 0.0 0.20 03]
20.3255 20.0 0.33 0.31
25.3370 25.0 0.34 0.31
30.2683 30.0 0.27 0.31

Remark
UUC : Unit Under Calibration

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -
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Calibratech Co.,Ltd.

7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
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NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibmatech. cal@yahoo.com, calibratech _cal@hotmait.com

Certificate of Calibration

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Calibration :

Date of Issue :

Calibrated by :

61-410077-1

Mine Engineering Consultant Co., Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1,
T. Prachathipat, A. Thanyaburi, Pathumthani 12110

Digital Thermo-Hygrometer
Manufacturer : ProsKit

Range Temperature : N/A °c
Range Humidity :
Serial No. :

N/A %R.H.
100801173

Ambjent Temperature (23 + 2) °C
Relative Humidity (50 + 15) %

07 September to 10 September 2018
10 September 2018

Chortip Samchusri

Page : 1 0of2

Model : NT-311
Resolution : 0.1 °C
Resolution : 1 %R.H.
ID No. : MEC-LAB-011

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber.

Reference Standard Instrument: This certification is traceable to the Intemational System of Units

Digital Indicator with Standard Probe Temp&Hum

1D No,
400034 & 400035

Cert, No, Due Date T ili
SG-H-00436/61

27 Jun 2019

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

National Institute of Metrology Thailand (NIMT)

B

( Bynjerd Masri )

Supepvisor

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-410077-1

UUC Condition As-Received : Good
Result of Calibration :  Without Adjustment
Function : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 of 2

Standard Temperatur=1 UUC Reading Correction Uncertainty
(‘c) (‘c) (‘c) (£°C)
40.01 395 0.5 0.46
Result of Calibration :  Without Adjustment
Function : Humidity measurement
Reference Temperature @ 25 _d
Standard Humidity UUC Reading Correction Uncertainty
(%RH.) (%R.H.) (%R.H.) (%RH)
30.01 33 -3 2.2

Remark
UUC : Unit Under Calibration

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

u.10/16
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Calibratech Co.,Ltd. A
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-420149-1 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok 34/1
T. Prachathipat A. Thanyaburi, Pathum Thani 12110

Equipment : pH Meter with electrode
pH meter
Manufacturer : Eutech Model : pH 700
Range : N/A pH Resolution : 0.01 pH
Serial No. : 983068 ID No. : N/A
Electrode
Model : N/A Serial No. : 2758241
Environment : On site calibration was carried out at the Laboratory,

Mine Engineering Consultant Co.,Ltd.
Ambient Temperature :  (24.5 to 25.0)° C

Relative Humidity g (50t053) %
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Bunjerd Masri

Calibration Method : In-house method CAL-M4201 direct measurement by using standard voltage calibrator

and using certified reference material (CRM)

Reference Standard Instruments :  This certification js traceable to the International System of Units

1. Multiproduct Calibrator

1D No, Cert. No. Due Date Trageability
400005 ELGI71068 02 Sep 2019 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert, No. Exp, Date T ili
4.005 1249 13 Sep 2018
Physikalisch-Technische Bundesanstalt (PTB), Germany and
7.000 1250 13 Sep 2018
National Institute of Standards and Technology (NIST), U.S.A., S.R.M,
10.012 1256 13 Sep 2018

Approved by : {P){__ . /

( Bunjerd I\\lasri )
/

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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CAL N

Calibratech Co.,Ltd.
7/106~7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 9645155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-420149-1 Page : 2 0f 2

Result of Calibration :

UUC Condition As-Received :  Good

Funetion : Electrical measurement
pH meter

Performing standard curve by Multiproduct Calibraior at pH (4.7,10)

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) (pH) [ mV) (mvV) (+mV)
177.4800 4 4.00 | 177.5 0.0 0.11
4,7,10 0.0000 7 7.00 0.0 0.0 0.090
-177.4800 10 10.00 | -177.6 0.1 0.11
Function : pH meter with electrode

Performing a (hree - buffer standard curve using buffer nominal pH (4.7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (£ pH)
4.005 4.01 0.00 0.020
4,7, 10 7.000 7.00 0.00 0.030
10.012 10.01 0.00 0.060

mark

UUC : Unit Under Calibration

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. g RN
7/106-7 Moo 2, Sukbaprachasan 3 Rdl., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025
Tel02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com ALISRASIONIONG

Certificate of Calibration

Certificate No. :  61-300405-1 Page : 1 of2

Submiitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Flask
Manufacturer : SCHOTT Class: A
Capacity 50 ml
ID No. : MEC-14
Environment : Ambient Temperature : (23423 °c
Relative Humidity = (50 15 %
Air Pressure : 1004.0 mbar.

Date of Calibration : 16 July 2018
Date of Issue : 16 July 2018

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments :  This certilication is raceable (o the International System ol Units

Electronic Balance

1D No. Cert. No. Due Date Traceability
241005 61-200176-4 02 Dec 2018 National Institute ol Metrology (Thailand) (NIMT)
Approved by : A

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.




CAL

Calibratech Co.,Ltd.
71106-7 Meo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fanx.(02) 964-5155, ¢-muil : calibratech. cal@yahoo.com, calibrmtech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300405-1 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received : Good

Nominal Volume ( ml ) Measuring Volume ( ml )

50 49.960

Uncertainty of measurement with in + 0.011 ml
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confideiice of approximately 95%

-00o -
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Calibratech Co.,Ltd. NS ?
7/106-7 Moo 2, Sukhapruchasan 3 Rd., Bangpood, Pakkred, Nonthabur 11120 NSC-TISI-TIS17025
Tel,(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  61-300405-2 Page : 1 of2

Submitted by : Mine Engineering Consultant Co.,Ltd.

2/115 Soi Rangsit-Nakhon Nayok 34/]
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Flask
Manufacturer : SCHOTT Class: A
Capacity 100 ml
ID No. : MEC-15
Environment : Ambient Temperature : (23+2) G
Relative Humidity b (50+15) %
Air Pressure : 1004.0 mbar.,

Date of Calibration : 16 July 2018
Date of Issue : 16 July 2018

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the Inlernational System of Units

Electronic Balance

1D No. Cert. No. Due Date Traceability
241005 61-200176-4 02 Dec 2018 Nalional Institute ol Mctrology (Thailand) (NIMT)

Approved by .

( Wipa Tovadce)

Supervisor

The Uncertainties are for a confidence probability of approximiitely Y5%

This cerificate may not be reproduced other than in full except with the prior wrilten approval of the Calibratech Co.,Ltd.
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CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukheprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.cam, calibmtech .ealf@hotimuil.cor

Certificate of Calibration

Certificate No. : 61-300405-2 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Conditlon As-Received: Good

Nominal Volume ( ml ) Measuring Volume ( ml )

100 100.082

Uncertainty of measurement with in + 0.018 mi
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing alevel-of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. T AN
711067 Moo 2, Sukhsprachnsan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS 17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech _cal@hotmail.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  61-300405-3 Page : 1of2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Flask
Manufacturer : SCHOTT Class: A
Capacity : 250 ml
ID No. : MEC-16

Environment Ambient Temperature : (23+2) °c
Relative Humidity X (50+15) %
Air Pressure : 1004.0 mbar.

Date of Calibration : 16 July 2018
Date of Issue : 16 July 2018

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is lraceable to the International System of Units

Electronic Balance

1D No. Cert. No. Due Date Traceability
241002 61-200176-1 02 Dee 2018 National Institute of Melrology (Thailand) (NIMT)

Approved by : /—D""{ i

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of appraximately 95%

This cerificate may not be reproduced other than in full except witl the prior wrilten approval of the Calibratech Co., Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachzsen 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmall.com

Certificate of Calibration

Certificate No. : 61-300405-3 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received : Good

Nominal Volume ( ml ) Measuring Volume ( ml )

250 250.10
Uncertainty of measurement with in + 0.049 ml
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,00,

proviiing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Palckred, Nonthaburi 11126 NSC-TSI-TIS 17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahos.com, calibratech -cal@hotmeil.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  61-300405-4 Page : 1 0f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Cylinder
Manufacturer : SCHOTT Class: A
Capacity : 100 ml Graduation I oml
ID No. : MEC-17

Environment : Ambient Temperature : (234+2) °c

Relative Humidity (50-+15) %

Air Pressure . 1004.0 mbar.

Date of Calibratlon : 16 July 2018
Date of Issue : 16 July 2018

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is lraceable o the International System of Units

Electronic Balance

ID No Cert. No. Due Date Traceability
241002 61-200176-1 02 Dec 2018 National Institute of Meltrology (Thailand) (NIMT)

Approved by : L—/W_‘ '

( Wipa Tovadec )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prios writlen approval of the Calibratech Co.,Lid,




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 [ ?I
Tel(02) 9646211 Fax.(02) 964-5155, e-maeil : calibratech. cal@yahoo.com, ealibratech Joal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300405-4 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 €

UUC Condition As-Recelved : Good

Nominal Volume ( m ) Measuring Volume ( ml)

50 50.71
100 100.58
Uncertainty of measurement with in + 0.063 mi
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level.of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. NN\
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIB1T025

ToL(02) 964-6211 Fex.(02) 964-5155, e-mail : calibratoh. cal@yahoo.com, calibratrch_cal@hotmalt.com DAk PRI

Certificate of Calibration

Certificate No. :  61-300405-5 Page : 1 of 2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A, Thanyaburi, Pathum Thani 12110

Equipment : Cylinder
Manufacturer : SCHOTT Class: A
Capacity 1000 ml Graduation : 10 ml
ID No. : MEC-18

Environment : Ambient Temperature : (23+2) °c
Relative Humidity {50+15) %
Air Pressure : 1004,0 mbar.

Date of Calibration : 16 July 2018
Date of Issue : 16 July 2018

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable 10 the International System of Units

Electronic Balance

ID No. ert. No. Due Date Traceability
241002 61-200176-1 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by : /D‘—"'L .

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior wrilten approval of the Calibratech Co..Lid.
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Re., Bangpond, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fux.(02) 964-5155, o-mail : calibratech. cal@yahoo.comn, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300405-5 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 @

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume (ml )
200 200.27
500 500.06
1000 1000.91
Uncertainty of measurement with' in + 0.17 ml
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. i i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburd 11120
Tel.(02) 964-6211 Fax.(02) 9645155, e-mail : calibratech . cal@yahoo.com, calibratech -cal@hotmail.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  61-300404-1 Page : 1 0f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Pipette
Manufacturer : HBG Class: A
Capacity I ml
ID No. : MEC-01

Environment : Ambient Temperature ; (23+2) °’c

Relative Humidity  : (50+15) %

Air Pressure : 1005.6 mbar.,

Date of Calibration : 18 July 2018
Date of Issue : 18 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to (he International System of Units

Electronic Balance

ID No. Cert. No, Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)
Approved by : L*'"’

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not bie reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.

-co} L u10/29
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax,(02) 964-5155, e-mail : calibmtech..oal@yahoo.com, calibratech _cal@hotmail com

Certificate of Calibration

Certificate No. : 61-300404-1

Result of Calibration : This result of true Volume is referred (o standard temperature at 20 °’c

UUC Condition As-Received : Good

Delivery Time : 597 sec.
Nominal Volume ( ml) Measuring Volume ( ml )
1 1.0057
Uncertainty of measurement with in + 0.0026 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd. U g
7/166-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Noathaburi 11120 NSC-TSI-TIS17025
Tel{02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hatmail.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  61-300404-2 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Pipette
Manufacturer : HBG Class: A
Capacity 2 ml
ID No. : MEC-02
Environment : Ambient Temperature : (23+2) “c
Relative Humidity  : (50+15) %
Air Pressure : 1005.6 mbar.

Date of Calibration : 18 July 2018
Date of Issue : 18 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Unils

Electronic Balance

ID No. Cert. No. Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by : /D’_{ :

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This.cerificate may not be reproduced other than in tull except with the prior writlen approval of the Calibratech Ca,,LAd,

w10/31
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Calibratech Co.,Ltd.
71106-7 Moo 2, Sukbaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, c-mail : calibraiech. cal@ynhoo.com, calibratech . cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-2 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °’c
UUC Condition As-Received :  Good

Delivery Time : 11.08 sec.

Nominal Volume { ml ) » Measuring Volume ( ml )

2 2.0007

Uncertainty of measurement with in + 0.0026 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 200,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. AN
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 Nicl-egi'“r_in: Iggzs
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech .cal@yahoo,com, calibratech .cal@hotmail.com CAL O 3o

Certificate of Calibration

Certificate No. :  61-300404-3 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Pipette
Manufacturer : HBG Class: A
Capacity 3 ml
ID No. : MEC-03

Environment : Ambient Temperature : (23+2) @

Relative Humidity g (50+15) %

Air Pressure : 1004.8 mbar.

Date of Calibration : 18 July 2018
Date of Issue : I8 July 2018

Calibrated by : Wipa Tovadec

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable (o the International System of Units

Electronic Balance

ID No. Cert. No, Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

( Wipa Tovadee )

Approved by ;

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may nat be repraduced other than in full except with the prior written approval of the Caibratech Co.,Ltd.

1 - BT L TR W.10/33



Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhapmchasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibmtech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No, : 61-300404-3 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c
UUC Condition As-Received :  Good

Delivery Time : 590 sec.

Nominal Volume ( m} ) Measuring Volume ( ml )

3 2.9700

Uncertainty of measurement with in + 0.0026 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. IAANRS
711067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, catibrtech cal@hotmail.com CALIBRATION D030

Certificate of Calibration

Certificate No. :  61-300404-4 Page : 1 0f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment Volumetric Pipette
Manufacturer : HBG Class: A
Capacity : 5 ml
ID No. : MEC-04
Environment : Ambient Temperature : (23+2) ©
Relative Humidity (50 +15) %
Air Pressure : 1004.8 mbar,

Date of Calibration : 18 July 2018
Date of Issue : 18 July 2018

Calibrated by : Wipa Tovadee

Calibratjon Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traccable to the International System of Units

Electronic Balance

ID No, Cert, No. Due Date Traceabilit
241003 61-200176-2 02 Dec 2018 National Institute of Melrology (Thailand) (NIMT)

Approved by : /Dh‘l -

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reprodueed other than in full excepl with the prior written approval of the Calibratech Co.,Lid.

u.10/35



Calibratech Co.,Ltd.
7106-7 Moo 2, Sukbaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, c-mnil : calibratech. cal@yahoo.com, calibrateeh .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-4 Page : 2 0f 2

Result of Calibration : This result of true Volume is referred to standard tempetature at 20 °c
UUC Condition As-Received :  Good

Delivery Time : 9.85 sec.

Nominal Volume (ml) | Measuring Volume ( ml )

5 4.9640

Uncertainty of measurement with in + 0.0026 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd. DM
7/106-7 Meo 2, Sukhaprachasan 3 Rd., Bangpood, Pukkred, Nonthaburi 11120 NSC-TiISI-TIS 17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratechs. cal@yahao.com, calibratoch -cal@hotmail.com CAHIBRATIONIGOS0
Certificate of Calibration
Certificate No. :  61-300404-5 Page : 10f2

Submitted by :

Equipment :

Environment

Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Volumetric Pipette

Manufacturer : HBG Class: A
Capacity 10 ml

ID No. : MEC-05

Ambient Temperature : (23+2) °c

Relative Humidity : (50+15) %

Air Pressure - 1003.5 mbar.

18 duly 2018
[8 luly 2018

Wipa Tovadee

In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

ID No. Cert. No, Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by : /D'\—l :

( Wipa Tovadee )

Supervisor

The Uncertainiies are for a confidence probability of approximately 35%

This cerificale may not be reproduced other thian in full except with the prior written approvat-of the Calibratech Co..Ltd,

3t
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukbmprachasan 3 Rd., Bangpood, Pakkred, Nonthabud 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yaboo.com, calibmtech . cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-5 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c
UUC Condition As-Received : Good

Delivery Time : 11.00 sec.

Nominal Volume ( m} ) Measuring Volume ( mi )

10 10.0358

Uncertainty of measurement with in + 0.0039 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan

Tel.(02) 964-6211 Fax.{62) 964-5155, e-mai! : calibratech. cal@yabos.com, calibratech -cal@@hotmall.com

Certificate No. :

Submitted by :

Equipment

Environment :

Date of Calibration :
Date of Issue

Calibrated by :

Calibration Method :
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3 Rd,, Bangpoad, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025

Ceriificate of Calibration

61-300404-6 Page : 10f2

Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Volumetric Pipette

Manufacturer : HBG Class: A
Capacity 20 ml

ID No. : MEC-06

Ambient Temperature : (23+2) ic

Relative Humidity (50+15) %

Air Pressure ; 1004.6 mbar.

I8 July 2018
18 July 2018

Wipa Fovadee

In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certitication is traceable 1o the Intemational System of Units

Electronic Balance

[D No., Cert. No. Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by ; ‘/D"“—’{ .

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior wrilten approval of the Calibratech Co.,Ltd.

CALIBRATION 0030

4.10/39



Calibratech Co.,Ltd.
7/166-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Pax.(02) 964-5155, c-mail ; calibrateck. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-6 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c
UUC Condition As-Received :  Good

Delivery Time ; 11.43 sec.

Nominal Volume ( ml ) Measuring Volume ( ml )

20 20.0114

Uncertainty of measurement with in + 0.0064 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. A Mt
741067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 KSC-TISI-TIS17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com RIS GLETY

Certificate of Calibration

Certificate No. :  61-300404-7 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Pipette
Manufacturer : HBG Class: A
Capacity : 25 ml
ID No. : MEC-07
Environment : Ambient Temperature : (23+2) °c
Relative Humidity :  (50+15) %
Air Pressure ; 1004.6 mbar,

Date of Calibration : I8 July 2018
Date of Issue : I8 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certitication is traceable to the International System of Units

Electronic Balance

1D No. Cert. No, Due Date Traceability
241003 61-200176-2 02 Dee 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by ; ﬁD_’( .

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approsimately 95%

1.03

This cerificate may not be reproduced other tian in full exeept with the prior weitten approval of the Calibiratech Co,Lid,
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkeed, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-7 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 e
UUC Condition As-Received :  Good

Delivery Time : 1470  sec.

Nominal Volume (ml ) Measuring Volume ( ml )

25 24,8824

Uncertainty of measurement with in + 0.0066 m}

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-o0o -
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Calibratech Co.,Ltd. AN AN\
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSCl-BTFI‘SAI{TIS ‘(‘:02‘?
Tel.(02) 964-6211 Fax.(02) 964-5153, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com oaL IoN 003

Certificate of Calibration

Certificate No. :  61-300404-8 Page : 1 of 2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Volumetric Pipette
Manufacturer : HBG Class: A
Capacity 50 ml
ID No. : MEC-08
Environment : Ambient Temperature : (23+2) e
Relative Humidity : (50+15) %
Air Pressure 5 1004.1 mbar.

Date of Calibration : 18 luly 2018

Date of Issue : I8 July 2018
Calibrated by : Wipa lTovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the Inlernational System of Units

Electronic Balance

1D No. Cert. No. Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by : /D’"’{ ‘

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificale may not be repreduced-other than in full except wilh the prior writlen approval of the Calibratech Co.,Ltd.

110743



Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech..cal@ynhoo,com, ealibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-8 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c

UUC Condition As-Received ; Good

Delivery Time : 14,70 sec.

Nominal Volume ( ml ) Measuring Volume ( ml )

50 50.0702

Uncertainty of measurement with in + 0.011 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-oflo -
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Calibratech Co.,Ltd. OIS
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpoed, Pakkred, Nonthaburi 11120 NSC-TISI-TIB 17028
Tel.(02) 964-6211 Pax(02) 964-5155, e'mail : calibratech_cal@yahoo.com, calibratoch .cal@hotmail.com CALIBRATION 0030
Certificate of Calibration
Certificate No. :  61-300404-9 Page : 10f2
Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110
Equipment : Measuring Pipette
Manufacturer : HBG Class: A
Capacity I m} Graduation :  0.01 ml
ID No, : MEC-09
Environment : Ambient Temperature : (23+2) °c
Relative Humidity (50+15) %
Air Pressure : 1003.8 mbar,

Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

18 July 2618
18 July 2018

Wipa Tovadee

In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable (o the International System of Units

Electronic Balance

ID No, Cert. No, Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

CA-FORH-03

Approved by : K—Df‘*‘( .

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other-than'in full except with the prior written approval of the Calibiatech Co.,Lid.
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
TeL(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-9 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Received :  Good

Delivery Time : 0.00 sec.
Nominal Volume ( ml) Measuring Volume (ml )
0.2 0.2072
0.5 0.5188
] 1.0155
Uncertainty of measurement with in + 0.0026 ml
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,00,

providing a level of confidence of approximately 95%

-00o0 -




CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakiqed, Noathaburi 11120 ) NSC-TISI1-TIS17025

Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech..cal@yahoo.com, calibrateéch cal@hotmail.com CAUBRATION 0030

Certificate of Calibration

Certificate No. :  61-300404-10 Page : 10of2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Measuring Pipette
Manufacturer : HBG Class: A
Capacity 5 ml Gradwation : 0.05 ml
ID No. : MEC-10

Environment Ambient Temperature : (233 2) i
Relative Humidity (50+15) %
Air Pressure : 1003.8 mbar.

Date of Calibration : 18 July 2018
Date of Issue : 18 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is iraceable to the International System of Units

Electronic Balance

[D No, Cert. No. Due Dale Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Melrology (Thailand) (NIMT)

Approved by : /D‘-‘l -

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of appraximately 95%

This cerificate may nal be reproduced ather than in full except with the prior written approval of the €alibmtech Co.,Ltd.

u.10/47



Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 R, Bangpood, Pakkred, Nonthabur 11120
Tel.(02) 964-621 Fax.(02) 964-5155, o-mail : calibratech. cal@yahoo.com, calibmtech. cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-10 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °’c

UUC Condition As-Received : Good

Delivery Time :. 6.50 sec.

Nominal Volume { ml ) Measuring Volume ( ml )

f 1.0067
3 3.0114

5 5.0135

Uncertainty of measurement with in + 0.0027 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00:

providing a level of contidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. SN
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nenthabur 11120 ESC -BTFI‘SI;TIS 1 0?0 25
30
Tel.(02) 964-6211 Fax.(62) 964-5155, c-mail : calibratech. cal@yahoo.com, calibmtech cal@hotmall.cot ALIBRATION 003G

Certificate of Calibration

Certificate No. :  61-300404-11 Page : 1 of2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Measuring Pipette
Manufacturer : HBG Class: A
Capacity : 10 ml Graduation :  0.05 ml
ID No. : MEC-11

Environment : Ambient Temperature : (23+2) c
Relative Humidity (50+15) %
Air Pressure : 1003.6 mbar.

Date of Calibration : I8 July 201&
Date of Issue : 18 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the Inlernational System of Units

Electronic Balance

1D No. Cert, No. Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)
Approved by : /h____, ..

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This:cerificate may not be repraditeed other than in full except with the prior written approval of the Calibratech Co,,LId.

TF g e
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Calibratech Co.,Ltd.
711067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburd 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech._ cal@yahoo,com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-11
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °’c

UUC Condition As-Received: Good

Delivery Time : 561 sec.
Nominal Volume ( ml ) Measuring Volume ( ml )
2 1.9946
5 4.9652
10 9.9217
Uncertainty of measurement with in + 0.0039 ml

This reported unggﬁaihty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

~ollo -

Page : 2 of 2

2.00,




CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC -BTFIiSlT_ns 'Igoﬂgb
Tel.(02) 964-6211 Fax.(02) 964-5135, e-mail : calibratech. cal@@yshos.com, calibratech _cal@hotmail.com CALIBRATION 0030

Certificate of Calibration

Certificate No. :  61-300404-12 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Measuring Pipette
Manufacturer : HBG Class: A
Capacity 25 ml Graduation : 0.1 ml
ID No. : MEC-12

Environment : Ambient Temperature : (234+2) °c
Relative Humidity (50+15) %
Air Pressure : 1003.4 mbar.

Date of Calibration : 18 July 2013
Date of Issue : I8 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard [nstruments : This cerlification is traceable to the International System of Units

Electronic Balance

ID No, Cert. No. Dug Dale Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by ; KD""""{ *

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificale may not be reproduced other than in full except with the prior wriiten approval of the Calibratech Co.,Lid.

4.10/51



Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukliaprechasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax (02) 964-5155, e-raail ; calibratech. cal@yahao.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No, : 61-300404-12 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 (e

UUC Condition As-Received: Good

Delivery Time : 5.61 sec.
Nominal Volume ( mi) Measuring Volume ( m!)
5 4.9364
15 14.8556
25 249651
Uncertainty of measurement with in + 0.0067 mi
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. K

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkied, Nonthaburi 11120

L aiom PR

. a T ¢
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yatioo.com, calibratech cal@hotmail.com CALIRRRTION. G030

Certificate of Calibration

Certificate No. :  61-300404-13 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit-Nakhon Nayok 34/1
T. Prachathipat, A. Thanyaburi, Pathum Thani 12110

Equipment : Measuring Pipette
Manufacturer : HBG Class: A
Capacity 25 ml Graduation :: 0.1 ml
ID No. : MEC-13

Environment ; Ambient Temperature : (23+2) c
Relative Humidity @ (50 + 15) %
Alr Pressure : 1003.4 mbar,

Date of Calibration : 18 July 2018
Date of Issue I8 July 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the Intemalional System of Units

Electronic Balance

ID No. Cert, No, Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by : /D"L .

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately $5%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co., Lid.

u.10/53



Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakikred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibmtech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300404-13 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 "C

UUC Condition As-Recelved : Good

Delivery Time : 5.61 sec.

Nominal Volume (ml ) |. Measuring Volume ( ml )

5 4.9127
15 14.6818

25 24.7827

Uncertainty of measurement with in + 0.0067 ml

nty of measurement was based on a standard-uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-000 -
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CALIBRATION CENTER CO.,,LTD.
achirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
Tel: 466 (0) 2185-4333 Fax:+66 (0) 2185-4424

website ; http://www.spcgroup.co.th

Certificate of Calibration .

SS——
Equipment: SPECTROPHOTOMETER  Cerlificate No.:  C06180438 i!a%m
Model: 723C Issued Date: 22 0ctober 2018 i
NSCTISI-TIS 17025
Serial No. (or ID.): 2C41301043 Job No.: KCAL1813763 Eallbesenisy
Manufacturer: KWF Page: 10f 2
Condition: " In Condition
Customer: MINE ENGINEERING CONSULTANT CO.,LTD.

2/115 JSP City Rangsitkiong 1, Rangsit- Nakhon Nayok Rd,
Soi. Rangsit- Nakhon Nayok 34/1, Prachathipat, Thanyaburi, Pathum Thani 12130

Environment Condition: Temperature 241 <C + 0.1 °C
Humidity 57.2 %RH + 1.6 %RH
Calibration Place: MINE ENGINEERING CONSULTANT CO.,LTD.(Laboratory)

2/115 JSP City Rangsitklong 1, Rangsit- Nakhon Nayok Rd,
Soi. Rangsit- Nakhon Nayok 34/1, Prachathipat, Thanyaburi, Pathum Thani 12130

Calibration By: Mr. Dumrong Boonsopon

Calibration Date: 22 October 2018

The Method used: In house method, SPCC-WI-24, base on ASTM E 275-01 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 62719 and 62718
The standard for Photomatic Cedificate No. 62714

| { Mr, Durnrong Boonsopon ) ( Mr.Nitinun Srihawan )

Person in charge Chem&Envi Division Manager

onal ey ol Unis {81 Ipesviden braceshy 4 of maasuras

i3t wtgrnatinonal or sational stangaind o

The maasuemant ung
ronfidence of appro dmatsly 353%

| calieated,

Inig catiration cendcabs

twniteir ApigLat from SPC Calidraton Center Co., L4

SPCC-FM-C06-07: 03 May 2016

1.10/55
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5 Calibration - ] achirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260
C Ca L PG - Tel: +66 (0) 2185-4333 Fax:+66 (0) 2185-4424
website : http://www.spcgroup.co.th

Certificate No. - C06180438 _ Page 2 of 2
Calibration Results:

Without Adjustment

Wavelength Accuracy (nm), The spectral bandwidth of Std at 0.1 nm and UUC at 4 nm

Standard Wavelength Unit Under Calibration Correction Uncertainty
360.90 360.6 030 0.30
418.49 417.9 0.59 0.30
536.42 536.1 032 0.30
513.44 512.9 0.54 0.30
528.89 528.2 0.69 0.30

Photometric Accuracy (Absorbahce)

Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty

0.0000 0.000 0.0000 0.0045
0.5508 0.550 0.0008 0.0045

440 nm
0.7206 0.719 0.0016 0.0045
1.0317 1.031 0.0007 0.0054
0.0000 0.000 0.0000 0.0045
0.5032 0.504 -0.0008 0.0045

465 nm
0.6723 0.672 0.0003 0.0045
0.9615 0.962 -0.0005 0.0045
0.0000 0.000 0.0000 0.0045
0.5192 0.518 0.0012 0.0045

546.1 nm
0.6936 0.692 0.0016 0.0045
0.9827 0.992 0.0007 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.553 0.0019 0.0045

590 nm
0.7209 0.718 0.0029 0.0045
1.0321 1.030 0.0021 0.0063
0.0000 0.000 0.0000 0.0045
0.5393 0.538 0.0013 0.0045
635 nm

.6886 0.686 0.0026 0.0045
0.9847 0.983 0.0017 0.0045

The End of Certificate

SPCL-FM-C06-07: 03 May 2016

U.10/56
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CALIBRATION CENTER CO.,LTD.

chirathamsathit 57 Sukhumvit 101/1 Bangchak Prakhanong Bangkok 10260

Teli+66 (0) 2185-4333 Fax ; +66 (0) 2185-4424
website : http://www.spcgroup.co.th

lunsradaudnIntadavindiuninaau

warluou:  KCAL1813763
uflawn3aefla:  SPECTROPHOTOMETER JU: 723C winmauteiae: 2041301043
fsIaday (5u) asIadDY (&9)
22 Oct 2018 MENIRIIALER 22 Oct 2018 NUEVG
Uné | Lidné Und | Lidné
General
] 1. enudEuysaiaiag O
[“] ] 2 Anuazan ( dasldiraers, aulu-uaniaiav) ]
0 3. &ind e - 1l 10¥a0 (On-Off Swicth) ] ]
0O 4. 1luna (Keypad) OJ
[l 5 wihaa (Display, Screen Contrast) O
Spectrophotometer
] 0 6.  wsedulwvl (Battery Backup) >= 2.5 VDC ol |
0 O 7. dmuidanadunriadu (Wavelength Control) M O
] 1 8.  amuu1IAdu (Wavelength Check) ] ]
] ] 9. wussindausy (UV < 3,000 hour) | |
O] 10.  wuasAfause (Visible < 5,000 hour) O
7] [ 11,  desTaunanudiat1e (Carousel Module) “ ]
PH Meter and Conductivity Meter
] O 12.  3«dansa ( Electrode and Connection Cable ) M ]
0 O 13.  ssdussasaulu Electrode (Level KCL ) | O
] ] 14.  diadudan Electrode (Dust Protection Hood) | [ ]
] J 15. 1 duSidnnse (Stand) N (]
Turbidimeter
OJ OJ 16.  avmrwtuiergs (No Sample) | O
] ] 17, szdumsdaodinuasuss (>= 2.5 LAy 3.0) " O
Automatic titrator
O I 18.  #n1w Piston Burettes N ]
[ N 19.  Function Rinsing and Dosing o i
OJ O 20. szuuviaghamasaralnsaldsenau )

Windn/danuin

e

( Mr. Dumrong Boonsopon )

Service Engineer

u.10/57
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax,(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotrnail.com

Certificate of Calibration

\\\“
Yol

)

=~

Y
K fuly |\“\‘.

Certificate No. :  61-300670-1

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok,

34/1 T. Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment Volumetric Flask
Manufacturer : PYREX Class: A
Capacity 100 ml
ID No.: MEC-01
Environment Ambient Temperature : (23+2) QC
Relative Humidity (50+15) %
Air Pressure 1008.1 mbar.

Date of Calibration : 29 October 2018

Date of Issue 29 October 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

NSC-TISI-TIS17025
CALIBRATION 0030

Page ;: 1 0f2

1D No Cert. No. Due Date Traceabilit
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

Approved by :

DN

( Wipa

Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

Ea03 103
T

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

u.10/58



CAL .

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech.cal@hotrail.com

Certificate of Calibration

Certificate No. : 61-300670-1 Page : 2 0f2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 oC

UUC Condition As-Received : Good

Nominal Volume ( ml) Measuring Volume (ml)

100 100.020

Uncertainty of measurement with in + 0.018 ml

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-o0o -

%L-FOOZ 1-03
u.10/59
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Calibratech Co.,Ltd. Ui
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech -cal@hotmail.com SALBRATIONT0050

Certificate of Calibration

Certificate No. :  61-300670-2 Page : 10of2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok,
34/1 T. Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment : Buret
Manufacturer : Witeg Class: A
Capacity 10 ml Graduation : 0.02 ml
ID No. : MEC-02

Environment : Ambient Temperature : (23+2) °c
Relative Humnidity : (50+15) %
Air Pressure : 1007.8 mbar,

Date of Calibration : 29 October 2018
Date of Issue : 29 October 2018
Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

(D No. Cert. No. Due Date [raceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)
1D
Approved by : = :

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

[}

B This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

cor 1.10/60
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Cahbratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-moil : calibratech.cal@yahoo.com, calibratech .cal@hatmail.com

Certificate of Calibration

Certificate No. : 61-300670-2 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c
UUC Condition As-Received : Good

Delivery Time : 39.17  sec.

Nominal Volume ( ml ) Measuring Volume ( ml )

5 5.0130
10 10.0021
Uncertainty of measurement with in + 0.0039 ml
This reported uncertainty of measuremerit was based on a standard uncertainty multiplied by:a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-o0o -

“AL-F0031-03
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Calibratech Co.,Ltd. AN 4 N\

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025
Tel.(02) 964-621 1 Fax(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech cal@hotmail.com CALIBEATIONRD030

Certificate of Calibration

‘\\n \M iy,
]

\t\‘
>,

Certificate No. :  61-300670-3 Page : 1 of 2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok,
34/1 T. Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment : Buret
Manufacturer ; Witeg Class: A
Capacity : 25 ml Graduation :  0.05 ml
ID No. : MEC-03

Environment : Ambient Tempc;rature : (23+2) OC
Relative Humidity (50+15) %
Air Pressure : 1007.2 mbar.

Date of Calibration : 29 October 2018
Date of Issue : 29 October 2018
Calibrated by : Wipa Tovadec

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

ID No. Cert. No. Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Melrology (Thailand) (NIMT)

Approved by D“‘_‘ '

{ Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

3 This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
AL-F0031-03

MM _CO1 U.10/62




CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel {02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech.cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300670-3 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 oC
UUC Condition As-Received : Good

Delivery Time : 40.92 sec.

Nominal Volume ( ml) Measuring Volume (ml )

13 13.0020
25 25.0074
Uncertainty of measurement with in + 0.0066 ml
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd. AN

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSC-TISI-TIS17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech cal@hotmail.com CATISRAL'QN 0030

Certificate of Calibration

Certificate No. :  61-300670-4 Page : 10f2

Submitted by : Mine Engineering Consultant Co.,Ltd.
2/115 Soi Rangsit - Nakhon Nayok,
34/1 T. Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment : Buret
Manufacturer : Witeg Class: A
Capacity 50 ml Graduation : 0.1 ml
ID No. : MEC-04

Environment : Ambient Temperature : (23+2) °c
Relative Humidity  : (50+15) %
Air Pressure : 1007.7 mbar.

Date of Calibration : 29 October 2018
Date of Issue : 29 October 2018

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

ID No. Cert. No. Due Date Traceability
241003 61-200176-2 02 Dec 2018 National Institute of Metrology (Thailand) (NIMT)

D

Approved by :

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

co1 u.10/64
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 61-300670-4 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c
UUC Condition As-Received : Good

Delivery Time : 42.54 sec.

Nominal Volume ( ml ) Measuring Volume ( ml )

25 24.9963
50 50.0143
Uncertainty of measurement with in + 0.011 ml
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%

-00o -
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ICP 340492619

PerkinElmer’ IPV TEST CERTIFICATE MODEL
AVIO0200

Customer : ¥ unisusideionaudauaun s1a Date Tested: September 6, 2018
Recommendation Recertification

Address :  TnsunsSaaiad fodanaaal Period 6 Months

188 98n-uATUEN34 Auatlszesiind

SRR =
fnasan? AuwinLusiil

User Name: ania@nnal

Recertification Due:
Date Last Certified:

March 6, 2019

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Instrument Cal. STD4

CUSTOMER SUPPLIED
2 % HNO3

10 % HNO3

Visit Number: Installation
Phone: 872073020 PerkinElmer Phone: 02-719-6420 ext301-2
Fax: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
AVIO200 079518071903

CALIBRATION NUMBER

PART NUMBER
N069-1579

N930-0221

COMMENTS

EXPIRATION

EXPIRATION DATE
DEC 30, 2018

DEC 30, 2018

CUSTOMER INITIALS

Page 1 0of 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,

Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand

MM _CO1

u.10/66
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IPV TEST CERTIFICATE MODEL

ICP 340492619

PerkinEimer’
AVIO200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.009 0.00807 nm
Ni 231.604 nm < 0.011 0.00917 nm
Ni 341.476 nm <0.015 0.01298 nm
Spectral Resolution : VIS Ba 455.403 nm <0.020 0.01771 nm
Precision
Zn 213.856 nm % RSD <1.0 0.58 %
Mg 280.260 nm % RSD <1.0 0.48 %
Mg 285.207 nm % RSD <1.0 0.8 Y%
Ba 455.390 nm % RSD <1.0 0.56 Y%
Detection Limits : Axial TI  190.801 nm 3(sd) <10.00 4.54 ppb
As 193.696 nm 3(sd) <10.00 4.14 ppb
Se 196.026 nm 3(sd) <5.00 4.81 ppb
Pb 220.353 nm 3(sd) <3.00 234 ppb
Detection Limits : Radial As 193.696 nm 3(sd) <60 8.4 ppb
Zn 213.856 nm 3(sd) < 2.00 0.15 ppb
Mn 257.610 nm 3(sd) <1.00 0.02 ppb
La 379.478 nm 3(sd) <3.00 0.79 ppb
Ba 455.390 nm 3(sd) <0.30 0.05 ppb
Ba 493.392 nm 3(sd) < 0.60 0.04 ppb
BEC : Axial (IB X 1000)/(IS-IB) Mn 257.610 nm <30 ppb 27.91 ppb
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <30 ppb 22.11 ppb
Page 2 of 3

PerkinEler Ltd. 280 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand
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ICP 340492619

1>

PerkinElmer’ IPV TEST CERTIFICATE MODEL
AVIO200
SERIAL NUMBER : 079518071903 DATE TESTED : September 6, 2018
Remarks :

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

meels
I_—_' does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

L
Authorized Representative : [

( Mr. Naron atanakit )

Assistant Service Leader

Page 3 of 3

PerkinEler Ltd. 290 (1st Floor) Raintree Office Garden, Soi Japanese School (Rama 9 Soi 17), Rama 9 Road,
Khwang Bangkapi, Khet Huay Kwang, Bangkok 10320, Thailand
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PerkinElmer Pure

Atomic Specttoscopy Standard

Certificate of Analysis

PerkinElmer Number: N0691579

Description: Optima Family Multi-Element Standard
Matrix: 2% HNOs
Lot Number: 3-177MKBX1 Certification Data:JUN == 2017

Expiration Date:DEC 3 U 2018

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte  Labeled Measured SRM Analyte Labeled Measured SRM
As 50,0 ug/mL 50,3 pg/ml 3103a* Ni 10.0 ug/mL 10.1 pg/mL 3136
K 50.0 yg/mL  50.3 pa/mL 3141a* Sr 10.0 pg/mL 9.99 pg/mL 3153a*
La 100 pg/mL  10.1 pgfmL 3127a* Zn 10.0 pg/mL 10,1 pg/mL 3168a*
Lf 10.0 pg/mL. 9.98 pg/mL 3129a* Ba 1.00 pg/mL 1.01 pg/mL 3104a*
Mn 10.0 yg/mL  10.0 pg/mL 3132* Mg 1.00 pg/ml 1.01 yg/mL 3131a*

* «indicales NIST SRM t - indicates CRM (when NIST SRM Is not available)
Reference Multi: Lot# 3-60MKB, 12-71YP

Refer to side 2 for details of certification.

Balances are calibrated wilh welght sets Iraceable to NIST.
We guarantee that our PerkinElmer Pure Atomic S

PerkinEer, Ic.

" U.5.A, Tek: 1-203-925-4600
U.S.A. Toll Free: 1-800-762-4000

5 } Certifying Officer: j{ ' Pﬁﬁ!’: _4-/(/)

PerkinElmer’
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Details of Certification

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 system consistent with
the following guides:

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement - Second Edition

ASTM D6362-98 Standard Practices for Certificates of Reference Materials for Water Analysis

ISO Guide 34: General requirements for the competence of reference materials producers

ISO Guide 17025: General requirements for the competence of testing and calibration laboratories

ISO Guide 31: Contents of certificates of reference materials

NIST Technical Note 1297: Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primary usage of this CRM is in neat form or by serial dilution with a matrix of purity at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compatible with all present certified analytes
and contain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior to use. Dilutions should be performed only with Class A volumetric glassware.

Method of Preparation:

Clean laboratory practices and techniques have been used throughout the preparation. All materials, equipment,
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations.

Homogeneity:
Random, replicate samples of the final packaged material have been analyzed to prove the homogeneity in accordance
with our internal procedures. This is consistent with the intended use of the Certified Reference Material.

Statistical Estimator and Confidence Limits:

The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as:
X = x+/-U, where X = True value (Labeled Value), U= Expanded uncertainty

Us=ku_ where k=2 is the coverage factor at the 95% confidence level

u, is obtained by combining the individual element standard uncertainty components v, and uc=~/2ui2

MM _CO1 u.10/70



PerkinElmer Pure " IS0

Atomic Spectroscopy Standard 2001

Certificate of Analysis

PerkinElmer Number: N9300221
Description:

Instrument Calibration Standard 4
Matrix: 5% HNOs

Lot Number: 2-85MKBY1 Certification Date: ||JN -~ - 2017

Expiration DateDE[: 3 0 2018

* Instrumental Analysis using OPTIMA 7300 DV ICP Spectrometer:

Analyte Labeled Measured SRM Analyte Labeled
As 100 ug/mL 98,9 ug/mt. 3103a* Pb 50.0 ug/mL
Tl 100 pg/mL 98.7 pg/mL 3158 Se 50.0 pg/mL
Cd 50.0 yg/ml.  49.4 pgiml 3108*

Measured
49.7 ug/mL
49.6 pg/mL

‘ - indicales NIST SRM T - indicates CRM (when NIST SRM is not available)
Reference Multi: Lot# 1-121MKB, 1-07MKB

Refer to side 2 for details of certification.

Balances are calibrated with weight sels Iraceable to NIST.
We guarantee \hal our PerkinElmer Pure Atomic Spectroscopy Standards are stable and accurate to £0.5% of cerlified
cancentralion unlil the expiration date, provided the standards are kepl lightly capped and stored under normal laboratory
conditions. This value Is the sum of cumulative errors associaled with the analytical determinations, pipelting, and diluting to final

volume. For these solulions we use high purily acids, ASTM Type | water (18 megohm double deionized), and leached,
friple-rinsed boflles. All glassware used is class A.

5 ) Certifying Officer: '\7 \ @L‘ﬁw

PerkinElmer, Inc.
PerkinElmer’ SETS Co

054, o1 1-203-925-4600
U.S.A. Toll Free: 1'800-752'400

i
il N

Visit www.perkinelmer.com/lasoffices for a complete listing of our global offices.
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Details of Certification

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 system consistent with
the following guides:

Guide To The Expression Of Uncertainty In Measurement 1997

EURACHEM/CITAC Guide: Quantifying Uncertainty in Analytical Measurement — Second Edition

ASTM D6362-98 Standard Practices for Certificates of Reference Materials for Water Analysis

ISO Guide 34: General requirements for the competence of reference materials producers

ISO Guide 17025: General requirements for the competence of testing and calibration laboratories

ISO Guide 31: Contents of certificates of reference materials

NIST Technical Note 1297: Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement Results
ILAC-G12-2000: Guidelines for the requirements for the competence of reference materials producers

Instructions for Use:

Primary usage of this CRM is in neat form or by serial dilution with a matrix of purity at or greater than the purity of
the original matrix solution. If dilution is required the diluent must be compatible with all present certified analytes
and contain stabilizers appropriate for the period of intended use. The CRM can also be used as a spike or with a spike,
again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to
use and never pipetted directly from the bottle. All surfaces that come in contact with the solution must be thoroughly
cleaned and leached prior to use. Dilutions should be performed only with Class A volumetric glassware.

Method of Preparation:

Clean laboratory practices and techniques have been used throughout the preparation. All materials, equipment,
analytical instrumentation and personnel have been qualified prior to use. The highest purity acids applicable, 18 megohm
double deionized water, acid-leached triple-rinsed bottles, and Class A glassware have been used in all preparations.

Homogeneity:
Random, replicate samples of the final packaged material have been analyzed to prove the homogeneity in accordance
with our internal procedures. This is consistent with the intended use of the Certified Reference Material,

Statistical Estimator and Confidence Limits:

The certified value ‘x’ listed on the reverse of this document is at the 95% level of confidence and can be expressed as:
X = x+/-U, where X = True value (Labeled Value), U= Expanded uncertainty

Us=ku,_ where k=2 is the coverage factor at the 95% conlidence level

u_is obtained by combining the individual element standard uncertainty components u, and u= w/):uf
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Calibration Certificate

Part Number: 721A2601

Description: Micromate DIN Base Unit

Serial Number: UM14539
Calibration Date:  DEC 13 2018
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is

designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration

of this product are traceable to the National Institute of Standards and Technology; or

National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request,

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check Junction is intended to check that the sensors are
connected to the unil, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration,

.

Calibrated By: 1Ce? Z—")

Xiaoming Yang
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orporation. Instantel and the Instantel logo are trademarks of Stanley Black & Decker or its affiliates.
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Calibration Certificate

Part Number: 721A0201
Description: MicroMate Linear Mic (2-250Hz)

Serial Number: UL3696
Calibration Date:  DEC 1 3 2018
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is

designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or

National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration.

Calibrated By: ,% e

‘:’ﬁ inh Nguyen

Z Instantel
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©2014 Xmark Corporation. Instantel and the Instantel logo are trademarks of Stanley Black & Decker or its affiliates.
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Microphone Stand Assembly par no. 72046001)

Explanation

The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Helght

* 3 Sections 33.25” (84.46 cm),

* 2 Sections 22.25” (56.52 cm)

* 1 Section 13.25” (22.02 ecm) (Requires optional Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand assembly.

Package Contents
Microphone Stand-Assembly Part No. 720A6001

Tools and Materials Required

* Microphone Stand Assembly, Part No. 720A6001.

* Optional Microphone Stand Assembly Extension Section, Part No, 400-720020-000,
for extended length installations,

* Optional Geophone Spike, 3” (75 mm), Part No. 1100241, for short length installations.
* Rubber mallet, as required.

Middle Extension Section - Part No. 400-720020-000

1 Section with optional Ground Spike - Part No. 1100241 ,
2 Assembled Sections

Instailation

1. Determine the required height and assemble the Microphone Stand by firmly hand-
tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2, Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oriented towards the event to be recorded.

3 Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground
is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.

4, Install the microphone into the clip.

3 Assembled Sections: Microphone Stand Assembly - Part No. 720A6001

Use your hand or a rubber mallet to install the Microphone Stand; clip on the microphone.
NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

Rev 01 - Product Specifications are Subject to Change

Zz »
Instantel :
The World’s Most Trusted Vibration Monitors www.instantel.com
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Instantel

Y Merc;gg"d;‘}avoir choisi Instantel!

: Votre engagement avec |1l
“u Ie ieader mond:a.' en mat:ere de moniteurs »
\I’DUS servira pOl.ll‘ les annees a venir.

Grace f? votre achat vous étes a la pointe de la technologie en matiére de moniteurs. Au nom de tous les
collaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pour-la réalisation de vos progets
Les proddlts Instantel incluent les éléments les plus aboutis du domaine tels que :

1)

2)
3)
4)
5)
6)

7)

plus de 30 années au service des secteurs du batiment, d'activités miniéres et de
géotechnologie

des conceptions durables et résistantes

des produits faciles a utiliser gréce a une interface intuitive

des optlons etendues de conformlte reglementalre .

un programme d asmstance un service technlque et une alde en ligne complets

Le Iogimel Blastware® est fourni avec une garantle d'un an et des mises a jour gratuites pour la
premiére année $ : )

Si.un momteur ou un capteur est ramené a l'usine pour étalonnagejusqu a un an aprés la date
d' at;hat la garantie sera automatiquement prolongée d'un an supplémentaire.

o8

Instantel est RESPECTUEUX DE L'ENVIRONNEMENT ! Instantel n'envoie plus de manuels en version papier. Les )
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le CD fourni, au format PDF Adobe
Acrobat® ou vous pourrez vous les procurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel.com ou sgles@instantel.com.,

Nous vous remercions de nouveau et avons hate de collaborer avec vous !

2016 Xmark Corporation. Instantel et son loga sont des marques déposées de Stanley Black & Decker, Inc. ou de ses filiales. 72000201 Rév 04,

Z Instantel StanleyBlackaDecker
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Calibration Certificate

Part Number: 721A2601
Description: Micromate DIN Base Unit

Serial Number; UM14540
Calibration Date:  DEC 13 2018
Calibration Equipment: 71477402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is

designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or

National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard. . Instantel recommends that products be returned to Instantel or an
authorized service and calibration Jacility for annual calibration.

e
Calibrated By: _ [ [ ceo) <

Xiaoming Yang
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orporation. Instantel and the Instantel logo are trademarks of Stanley Black & Decker or jts affiliates. 71405201 Rev 11
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Calibration Certificate

Part Number: 721A0201
Description: MicroMate Linear Mic (2-250Hz)

Serial Number: UL3697
Calibration Date:  DEC 13 2018
Calibration Equipment: 714J7402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is

designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or

National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration.

Calibrated By: %

inh Nguyen

\\ Z Instantel
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Microphone Stand Assembly @ar No. 72046001)

Explanation

The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections Asssembled Height

¢ 3 Sections 33.25" (84.46 cm),

¢ 2 Sections 2225 (56.52 cm)

* 1 Section 13.25” (22.02 cm) (Requires optional Ground Spike, Part No. 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand assembly.

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

* Microphone Stand Assembly, Part No. 720A6001.

* Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000,
for extended length installations.

* Optional Geophone Spike, 3" (75 mm), Part No. 1100241, for short length installations.
* Rubber mallet, as required.

Installation

1. Determine the required height and assemble the Microphone Stand by firmly hand-
tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2. Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oricnted towards the event to be recorded.
3. Firmly push the Microphone Stand Assembly inta the ground using your hand, or if the ground

is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.
4, Install the microphone into the clip.

Middie Extension Section - Part No. 400-720020-000

2 Assembled Sections :

1 Section with optional Ground Spike - Part No. 1100241 ,

3 Assembled Sections: Microphone Stand Assembly - Part No. 720A6001

Use your hand or a rubber mallet to install the Microphone Stand; clip on the microphone.

Z Instantel

The World's Most Trusted Vibration Monitors

NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

80-720008-000 Rev 01 - Product Specifications are Subject to Change

www.instantel.com
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Instantel

' Mercj-d.avoir choisi Instantel!

Votre’ engagement avec f
« Ie !eader mondial en manere de moniteiirs »
Vous servira pour les ann_ées a venir.

Grace a votre achat, vous étes a la pointe de la technologie 'en matiére de moniteurs. Au nom de tous les
coltaborateurs d'Instantel, nous vous remercions d'avoir fait choisi nos produits pourla réalisation de:vos projets.
Les produits lnstantei incluent les éiéments les plus aboutis du domaine tels que .

B i /W‘:‘&‘%«Q«::@ﬁ{.,

1) plus de 30 années au service des secteurs du batiment, d'gvé;civités miniéres et de
géotechnologie

2) des conceptions durables et résistantes

3) des produits faciles a utiliser grace aune interface intuitive

4) des options e;endues de conformlte reglementalre

5) un programnie d'assistance, un service techmque et une alde en Ilgne complets

6) Le Ioglclel Blastware® est fourni avec une garantle d'un an et des mises a jour gratuites pour la
premiére annee g LR LN

7) Siun monlteur ou un capteur est ramené a I’ usme pour etalonnage jusqu '‘aunan apres la date
d' achat la garantie sera automatiquement prolongée d'un an supplémentaire.

Instantel est RESPECTUEUX DE L’ENVIRONNEMENT ! Instantel n'envoie plus de manuels en version papier. Les
manuels du logiciel Blastware® et tous les manuels d'utilisation seront disponibles sur le CD fourni, au format PDF Adobe
Acrobat® ou vous pourrez vous les procurer en version papier auprés de votre distributeur Instantel.

Nous nous engageons pour que votre satisfaction en tant que client soit la meilleure possible. En cas de questions ou de
commentaires, n'hésitez pas a nous contacter. Veuillez appeler notre numéro gratuit +1 800 267 9111 ou nous envoyer
un e-mail a service@instantel,com ou sales@instantel.com.

Nous vous remercions de nouveau et avons hite de collaborer avec vous !

— e e ———————— =

2016 Xmark Corporation. Instantel et son logo sont des marques déposées de Stanley Black & Decker, Inc. ou de ses filiales. 720U0201 Rév 04,

2= Instantel TR
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Calibration Certificate

Part Number:; 721A2501
Description: Micromate ISEE Base Unit

Serial Number: UM11032
Calibration Date: Nov 02 2017
Calibration Equipment: 714J7402

Instantel certifies. that the above product was calibrated in accordance with the
applicable Instantel procedures, These procedures are part of a quality system that is
designed to assure thut the product listed above meets or exceeds Instantel

specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. FEvidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a formal calibration,
which requires the sensors be checked against a reference that is traceable to g known
standard,  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annal calibration,

Calibrated By: . \(' () (x

Xiaoming Yarig
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Calibration Certificate

Part Number: 721A0201
Description: MicroMate Linear Mic (2-250Hz)

Serial Number: UL2550
Calibration Date: Nov 02 2017
Calibration Equipment: 71437402

Instantel certifies that the above product was calibrated in accordance with the
applicable Instantel procedures. These procedures are part of a quality system that is

designed to assure that the product listed above meets or exceeds Instantel
specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or

National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument.

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to
operate properly. This function should not be confused with a Jormal calibration,
which requires the sensors be checked against a reference that is traceable to a known
standard.  Instantel recommends that products be returned to Instantel or an
authorized service and calibration facility for annual calibration.

Calibrated By: /%__.——
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Ninh Nguyen
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Microphone Stand Assembly @art No. 72046001)

Explanation

The Microphone Stand Assemby provides increased flexibility for various heights dependent on assembly,
as follows:

Number of Sections ‘Asssembled Height

* 3 Sections 33.25” (84.46 cm),

« 2 Sections 22.25” (56.52 cm)

* 1 Section 13.25” (22.02 cm) (Requires optional Ground Spike, Part No, 1100241)

If height is required beyond the three combined sections, additional sections may be ordered or used from
another existing microphone stand assembly.

Package Contents
Microphone Stand Assembly Part No. 720A6001

Tools and Materials Required

* Microphone Stand Assembly, Part No, 720A6001.

* Optional Microphone Stand Assembly Extension Section, Part No. 400-720020-000,
for extended length installations.

* Optional Geophone Spike, 3" (75 mm), Part No. 1100241, for short {ength installations.
* Rubber mallet, as required.

o

Middle Extension Section - Part No. 400-720020-000

1 Section with optional Ground Spike - Part No. 1100241 ,
2 Assembled Sections

Installation

1. Determine the required height and assemble the Microphone Stand by firmly hand-
tightening the sections together. Do not use tools, such as a pliers or vice grips, to
tighten the sections as this may damage the threads.

2. Locate the Microphone Stand Assembly and ensure that the clip will allow you to insert
the microphone oriented towards the event to be recorded.
3. Firmly push the Microphone Stand Assembly into the ground using your hand, or if the ground

is too solid, use a rubber mallet and strike the top of the stand, being careful not to damage in the
microphone clip. DO NOT use a metal hammer as it will damange the stand.
4, Install the microphone into the clip.

3 Assembled Sections: Microphone Stand Assembly - Part No. 720A6001

Use your hand or a rubber mallet to install the Microphone Stand; clip on the microphone.
NOTE: DO NOT use a metal hammer as it will damage the microphone stand.

980-720008-000 Rev 01 - Product Specifications ara Subject to Change

5
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NA - VT F5uii uea Tedear $iim (duinauing) v |
nmanaree ssaotsmas cocs JIRANATEE ASSOCIATES CO,,LTD (Head office) | isosotn | |22

63/14-15,67/35-36 YOUMSINVUT,T/I OUMINBTINIY UVRTAYINMTE conuanenng) njamm- 10600 Tna: (66) 02-8680812#13 HriN: (66) 02-8680860
63/14~15,67/35-36 Soi Petchkasem?,7/1, Petchkasem Rd, Walthapea, Bangkokyei, Bangkok 10600 Thailand Tel. : (66) 02-8680812413 Fax. : (66) 02-8680860

CERTIFILD

Certificate Report

Customer Name : Mine Engineering Consultant

Customer Address : 124/37 Moo 1, Sol 2 , Rangsit-Pathum road Pathum Thani 12000

Instrument Calibrated Ambient Enviroment
Description : Sound Level Meter Temperature : (2413)°
Manufacturer : Aco Relative Humidity : (55+15)%
Model : 6226 Ambient Pressure : (1008+5)hPa
Serlal No. : 72842

Standards Used

® Sound Level Calibrator Delta ohm HD 2020

® Digital Multl meter Fluke 289/FVF S/N 67845

® Computer and Software Dell Vostro 5460 S/N 9CWD1Y1

Measurement Result

Method Standard Reading Error After Adjustment
Reference (dB) (dB) (dB) + (dB)
Sound level 94.0 94.0 0 94.0
Calibrator HD- g -
114.0 114.0 0 114.0
2020
CALIBRATION BY : 4 T ) / o /A
Mo KA to (/0]
APPROVED BY © ¢ sonlqsin @Mﬁ:‘;‘ Wim,) ©4 10 Joory

d’aanwsﬂagamad’wmﬂﬁmﬁuLﬁu : duf AnUL 086-303-3140

63/14~15,67/35-36 Petkasem 7,7/1 Rd., Thapra, Bangkokyai, Bangkok 10600 Thailand
Tel: (66) 0-28680812 Fax:(66) 0-2868-1889
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63/14-15,67735-36 YOONYIINBYZ, 7/ oULIMYIINUN uv R arimaz vaunnonue) njaumnd 10600 Tn3: (66) 02-8680812¢13 urine; (66) 02-8680850
63/14-15,67/35-36 Soi Peichkasem?,7/1, Peichkasetn Rd, Watthapra, Bangkokyai, Bangkok 10600 Thailand Tel. : (66) 02-8680812#13 Fax, ; (66) 02-8630860

Certificate Report

Customer Name : Mine Engineering Consultant

Customer Address : 124/37 Moo 1, Soi 2, Rangsit—-Pathum road Pathum Thani 12000

Instrument Calibrated Ambient Enviroment
Desctiption : Sound Level Meter Temperature : (2413)"0
Manufacturer ' Aco Relative Humidity : (55+15)%

Model : 6226 Amblent Pressure : (10084+5)hPa
Serial No. 72841

Standards Used

® Sound Level Calibrator Delta ohm HD 2020
® Digital Multi meter Fluke 289/FVF S/N 67845

® Computer and Software Dell Vostro 5460 S/N 9CWD1Y1

Measurement Result

Method Standard Reading Error After AdJustment
‘Reference (dB) (aB) (dB) + (dB)
Sound level 94.0 94.0 (o] 94.0
Calibrator HD-
114.0 114.0 (0] 114.0
2020 - =N
- —
i
NAC ¢
b - .
CALIBRATION BY < Ao 1 w@%ﬁmmy &L/ te /ee/p
APPROVED BY ©  ¢rodesen émﬁ%a" DATE .  ©A [10 /g0y

rﬁ'aamiﬁ'my_amaﬁi'wmnﬁmﬁmﬁu : AMEWA HauE 086-303-3140

63/14-15,67/35~-36 Petkasem 7,7/1 Rd., Thapra, Bangkokyai, Bangkok 10600 Thailand
Tel: (66) 0-28680812 Fax:(66) 0~2868-1889
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Calibratech Co.,Ltd. AN
71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 AL
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com
Certificate of Calibration
Certificate No. : 61-200289-1 Page : 10f2

Submitted by : Mine Engineering Consultant Co., Ltd.
2/115 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment : Electronic Balance
Manufacturer : Sartorius Model : AZ214
Serial No. : 28092281
Capacity : 210 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
Ambient Temperature : (249t027.1) °C
Relative Humidity : (614t067.1) %
Air Pressure 1004.0 mbar
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14
Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International Systen of Units

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02172430 16 Nov 2018 National Institute of Metrology (Thailand), (NIMT)

Approved by : e

( Surachai Promthong )

Technical Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

g/ 1-F0031-03
- u.10/86
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech_cal@hotmail.com

Certificate of Calibration

‘.

Certificate No. : 61-200289-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received:  Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(2) ® (+g)
0.001 0.0000 0.00011
0.01 0.0000 0.00011
0.1 0.0000 0.00011
1 -0.0001 0.00011
5 0.0000 0.00012
10 0.0001 0.00012
50 0.0000 0.00014
100 -0.0001 0.00020
150 0.0000 0.00038
200 0.0000 0.00038

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
0.0005 0.0002 0.0001 -0.0001 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00005 g

-00o- -

211,
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Calibratech Co.,Ltd. el

7/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 T SaniI023

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahioo.com, calibratech cal@hotmail.com

Certificate of Calibration
Certificate No. : 61-200289-2 Page : 10of2

Submitted by : Mine Engineering Consultant Co., Ltd.
2/1135 Soi Rangsit - Nakhon Nayok, 34/1 T.Prachathipat, A.Thunyaburi, Pathumthani 12110

Equipment : Electronic Balance

Manufacturer ; METTLER TOLEDO Model : AB204-S

Serial No. : 1123163290
Capacity : 220 g Resolution : 0.0001 g
Environment : On site calibration was carried out at the Laboratory, Mine Engineering Consultant Co., Ltd.
Ambient Temperature : (27.8t029.0) °C
Relative Humidity ; (67.0t068.8) %
Air Pressure 1004.0 mbar
Date of Calibration : 05 September 2018
Date of Issue : 08 September 2018
Calibrated by : Akaradath Thippichai
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
ID No. Cert. No. Due Date Traceability
E261-E2624 C02172430 16 Nov 2018 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Technical Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :

Result of Calibration :

61-200289-2

Without Adjustment

UUC Condition As-Recefved :  Good

Departure of indication from nominal value

-

Page : 2 of 2

Nominal Value Correction Uncertainty

(®) (® (xg)

1 0.0000 0.00011

2 0.0001 0.00011

5 0.0000 0.00012
10 0.0001 0.00012
20 0.0000 0.00012
50 0.0000 0.00014
100 -0.0001 0.00020
120 -0.0001 0.00038
150 0.0001 0.00038
200 -0.0001 0.00038

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2,11,

providing a level of confidence of approximately 95%

Eccentric error

Repeatability

Ch e

Load test : 50 g
A B C D E

0.0000 0.0000 -0.0001 0.0000 0(.0000

Load test : 200 g

Stdev. : 0.00005 g

-00o -

g

C01

1.10/89



ISCH

Environmental

AL

TISCH ENVIRONMENTAL, INC.
145 SouTH Miami Ave
VILLAGE OF CLEVES, OH

45002

513.467.9000
877.263.7610 ToLL FREe
513.467.9009 Fax

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A

Date - Mar 20,2018

1.30582
-0.02851
0.99979

SQRT [H20 (Ta/Pa) ]

Rootsmeter S/N 0438320 Ta (K) -
Operator Tisch Orifice 1.D. - 2262 Pa (mm)
METER
PLATE VOLUME VOLUME DIFF DIFF DIFF
OR START STOP VOLUME TIME Hg
Run # (m3) (m3) {m3) (min) {mm)
1 NA NA 1.00 1.4290 322
2 NA NA 1.00 1.0190 6.4
3 NA NA 1.00 0.9130 79
4 NA NA 1.00 0.8730 8.8
5 NA NA 1.00 0.7170 12.8
DATA TABULATION
(x axis) (y axis) (x axis)
Vstd Qstd Va Qa
1.0120 0.7082 1.4257 0.9958 0.6968
1.0078 0.9890 2.0163 0.9916 0.9731
1.0057 1.1015 2.2543 0.9895 1.0838
1.0045 1.1507 2.3643 0.9884 1.1322
0.9992 1.3936 2.8514 0.9831 1.3712
QOstd slope (m) = 2.08552 Qa slope (m) =
intercept (b) = ~0.04627 intercept (b) =
coefficient (r) = 0.99979 coefficient (r) =
y axis = SQRT[H20(Pa/760) (298/Ta)] y axis =
CALCULATIONS
Vstd = Diff. Vol [(Pa-Diff. Hg)/760](298/Ta)
Qstd = Vstd/Time
Va = Diff vol [(Pa-Diff Hg) /Pa]
Qa = Va/Time

For subsequent flow rate calculations:

Qstd

Qa

1/m{ [SQRT (H20(Pa/760) (298/Ta))]- b}
1/m{ [SQRT H20(Ta/Pa)]- b}

MM _C01

1.10/90
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- ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 Mﬂﬁﬂuﬁ'\unmanﬁ Tom o waurTuaiund a6/1 (Usilame)) uvrewusavau wadszA NTMNUNIUAT 10250 Tnafindd 0-2761-3506-7  Tnsas 0-2761-3507
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2761-3506-7  Fax: 0-2761-3507

ANALYSIS REPORT

dognén 2 lasmiuniiswifivgaunsausiiaiuyu legaamnsaugurn Ussmutasii 32517/16065 vasu3sh Auseu srin
flag t dvamiwazau Sunofimsiesd Suinaseyi

aiuReg : TsaSousuvsay

iwdasflefildniania : TSP 05, PM10-01

Hudeudfidudaseng © 02:05/03/2563 HuRoudfitiared : 09-10/03/2563
Usstnvfaetng D ImA TuRoulfisecuma : 10/03/2563
juvonsiodiansdiasd  :  High Volume uvewUnsalisuiiioy  :  TS-5025

Fuitnsaeiusas T 30/09/2562 Jununanynisday 1 30/09/2563

fumisiia 1 UTM 47 P 698684 E, 1625755 N MvagnAn : IM-063-01

—“%

fuiliienet | fuiinsiudeeng FBAATII Lalety wanTasEerd | Annasgu?
02-03/03/2563 US.EPA 40 CFR 50, Appendix B mg/m? 0.114
TSP 03-04/03/2563 US.EPA 40 CFR 50, Appendix B mg/m> 0.137 0.330
04-05/03/2563 US.EPA 40 CFR 50, Appendix B mg/m? 0.109
02-03/03/2563 US.EPA 40 CFR 50, Appendix J mg/m3 0.066
PM10 03-04/03/2563 US.EPA 40 CFR 50, Appendix J mg/m? 0.086 0.120
04-05/03/2563 US.EPA 40 CFR 50, Appendix J mg/m? 0.062

mnewms Y AT MINTENARLENS TN AR BMLSINIR UUT 24 (A 2547) L‘i‘uaﬁwmmnngmqnamm‘mm‘lwnmmn'inmi"ﬂﬂ
TSP: funzoRss Y 10fe 24 ¥ali
PM-10: fuassevuunadinnin 10 luasoy wle 24§l

b A

g A
(Onthda  Assava ) (Miss Thanutruenan To? :
Analyst Laboratory Manage#

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL REPORT ANALYSIS REFERS TO SUB
F-QP-LA-017-01, Rev.01, January 10, 2020 %’:fﬂﬁ‘u'ﬁi\m‘@,’age 2/2
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ENVIRONMENTAL MEASUREMENTS CO., LTD.

5745 wijlihthunanangs Sl assriuniund 46/1 (U57lme) wyaavuBIVaY WAYTEAA NTaMHIMALAT 10250 nsfinvl 0-2761-3506-7  nsans 0-2761-3507
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250 Tel: 0-2761-3506-7  Fax 0-2761-3507

ANALYSIS REPORT

-Oi

Hognén ¢ Tassmsviwnilewsiugeamnssuriiafiuyu egnamnssuyutn Ussnulingd 32517/16065 vaaudthv fusou $1in
oy 1 dwawifwazaiu Sunaadunssifesd Sawinaseys

YAfiudsEng ¢ yuruduenem

wiasleilinseia : TSP 02, PM10-05

Fudauliiuiaetng : 02-05/03/2563 Fudorditiese : 09-10/03/2563
Usznndangng : A FuReuliieuna ¢ 10/03/2563
juvaundoafionsaadiass ¢ High Volume juvasgunsaidouifioy @ TS-5025

Fuilsaetuses : 30/09/2562 Tununagnssoy 1 30/09/2563

AumiaRfia ¢ UTM 47 P 700244 E, 125916 N FRagnAn : JM-063-01

e ———————————————————

fiiianst | Juihmafuiadie WA g wamsinsed | Aunasgiu?
02-03/03/2563 US.EPA 40 CFR 50, Appendix B mg/m? 0.303
TSP 03-04/03/2563 USEPA 40 CFR 50, Appendix B my/m? 0.325 0.330
04-05/03/2563 US.EPA 40 CFR 50, Appendix B mg/m? 0.312
02-03/03/2563 US.EPA 40 CFR 50, Appendix J mg/m? 0.112
PM10 03-04/03/2563 US.EPA 40 CFR 50, Appendix J mg/m? 0.114 0.120
04-05/03/2563 US.EPA 40 CFR 50, Appendix J mg/m? 0.103

winumg ) Anasgu amnlszmanuenssiNsRIieuuHITR U 24 (we 2547) devinnmrmsguamnmenlusiemalasly
TSP: fuazensiu e 24 97l
PM-10: Quazopmuadnndt 10 luaseu e 24 41l

A L A

Dt ’\/550'-'“\' ) {Miss Thanutruenan Ton
Analyst Laboratory Manager \

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL REPORT ANALYSIS REFERS TO SUBMITTED Mﬂ’aﬂ&’
F-QP-LA-017-01, Rev.01, January 10, 2020 Page 1/2
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. ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 wjthuiwnanangs devnd gevrTuaiund 46/1 (Uilumd) wvramisuoy WAYTEIA NFUMNUMIUAT 10250
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250

Tnsdwyl 0-2761-3506-7  Twsens 0-2761-3507
Tel: 0-2761-3506-7 Fax 0-2761-3507

ANALYSIS REPORT

Jognén Tasmahifisausiugramnssuviiafiuyu thegranunsanjuim Ussnudnsil 32517/16065 vee3sv fudau $1in

iogj fuaniimszan Sunewdumuziios Javisasey3

gALfiuiange TsGouthuduseey

ininadioflénsania Symphonie $/N: 309013229

Fudaudiiudredne 02-05/02/2563 TuiRouliiasiz 06/03/2563

Ussinmnantng MLALLaLRaIaN Fudouliftsenune 06/03/2563

Aumishing UTM 47 P 0698700 E, 1625779 N egnA IM-063-00

namInsITaiiaeauuaraIiteedetalis
zL] 2 - 3 fiunAy 2563 3 - 4 fiunAy 2563 4 - 5 §iunAy 2563
AMEIaY (m/s) HAneaN aIau (m/s) fianau Avu§aay (m/s) #iAneay
12:00-13:00 u. 24 SSE 2.5 SSE 2.6 NNW
13:00-14:00 u. 23 SE 2.5 SSE 2.1 NNW
14:00-15:00 u. 13 SSW 24 SSE 2.1 NW
15:00-16:00 u. 2.8 S 2.2 SE 21 w
16:00-17:00 u. 2.4 SE 21 ESE 1.3 ESE
17:00-18:00 u. 24 SE 3.1 SE 1.7 SE
18:00-19:00 u. 2.5 SE 3.6 SE 2.2 SE
19:00-20:00 u. 2.7 SE 3.0 SE 2.7 SE
20:00-21:00 u. 3.1 SE 3.2 SE 3.0 SE
21:00-22:00 u. 2.5 SE 29 SE 3.5 SE
22:00-23:00 u. 29 SE 29 SE 3.1 SE
23:00-00:00 u. 32 SE 3.3 SE 33 SE
00:00-01:00 wu. 3.1 SE 31 SE 2.8 SE
01:00-02:00 u. 2.8 SE 2.6 SE 2.5 SE
02:00-03:00 u. 25 SE 2.1 SE 1.3 ESE
03:00-04:00 u. 19 SE 1.7 SE 1.6 SE
04:00-05:00 u. 14 SE 0.6 ESE 2.1 SE
05:00-06:00 u. 0.9 SE 0.9 ESE 1.5 SE
06:00-07:00 u. 1.3 SE 0.9 ESE 24 SSE
07:00-08:00 u. 24 SE 1.8 SE 2.1 SE
08:00-09:00 w. 29 SSE 23 SSE 2.0 SE
09:00-10:00 u. 29 SSE 2.5 S 1.2 SSE
10:00-11:00 u. 2.8 SSE 1.7 SSE 1.7 SSE
11:00-12:00 u. 2.6 SSE 20 SW 1.6 SSE
Wind Rose i}
Calms: 0.00 % Calms: 0.00 %
WuEMA 1 N/A vaneia axeaeu (Calms) firgan 0.4 mvs
/ZLMWM\ 2. 5
(Mr. Anuwat Radarong) (Miss Thanutruenan To@ ]

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL REPORT ANALYSIS REFERS TO SUB
F-QP-LA-017-01, Rev.00, August 13,2019

Field Environmental Scientist Leader

Laboratory Managg?,
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USEN A52193n8wIndou 340
- ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 wjthutiunanangs Govind seedfuriung 46/1 (Usnlamd) uorevuasuay wadszon ARMNUNINAT 10250
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub-district, PRAWET District, BANGKOK 10250

nsdwd 0-2761-3506-7  Tnsans 0-2761-3507
Tel: 0-2761-3506-7 Fax 0-2761-3507

ANALYSIS REPORT

dognén ¢ lnsmaiuiieusiivgeamnssusiinfiuyu Wegmamnsmnjum Ussvudnsil 32517/16065 veeuish fiugou $it
ﬁagj fuamimszany snawdumuziioss Nwdnaseyi
ALiuAI061 TsaSgutinudueseu
winalofldnsanin Symphonie S/N: 309013229
JuRaudfiiusagng 02-05/02/2563 Fudoulidaae 06/03/2563
Ussinmmiedne NS IPNLBSTIAN AL Fudorlifiseauna 06/03/2563
Aumisfinm UTM 47 P 0698700 E, 1625779 N ThegnAn : IM-063-00
Directions Percentage of Occurrence of Wind Direct Grouped in Various Wind Speed
050-180m/s | 1.80-3.60 m/s | 3.60 -5.80 m/s | 5.80 - 8.50 m/s | 8.50 - 11.20 m/s | >= 11.20 m/s Total (%)
N 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NNE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ENE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
E 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ESE 6.9444 1.3889 0.0000 0.0000 0.0000 0.0000 8.3333
SE 9.7222 50.0000 1.3889 0.0000 0.0000 0.0000 61.1111
SSE 5.5556 13.8889 0.0000 0.0000 0.0000 0.0000 19.4444
S 0.0000 27778 0.0000 0.0000 0.0000 0.0000 27778
SSwW 1.3889 0.0000 0.0000 0.0000 0.0000 0.0000 1.3889
SW 0.0000 1.3889 0.0000 0.0000 0.0000 0.0000 1.3889
WSW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
w 0.0000 1.3889 0.0000 0.0000 0.0000 0.0000 1.3889
WNW 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
NW 0.0000 1.3889 0.0000 0.0000 0.0000 0.0000 1.3889
NNW 0.0000 27778 0.0000 0.0000 0.0000 0.0000 27778
Sub-Total 23.6111 75.0000 1.3889 0.0000 0.0000 0.0000 100.0000
Calms 0.0000
"""" ;"ndn'm e
L e
' ) ol "
wind Rose
WIND SPEED
(mve)
B -1
Wl oxo-1120
[] szo-as
il 3s0-52
W 0-3@
Bl os0-12
Calom: 0.00%
+SOUTH
= A ACLIA
wre
[l

deaguuantingandn : audnilwgusyimunaniians Susemdodls Trefimmdranndvdulngediutigs; 1.80 - 3,40 Qipgho

N~ § [ S
{Mr. Anuwat Radarong) {Miss Thanutruenan Tong@'
Field Environmental Scientist Leader Laboratory Manag

feRrawr

DO NOT COPY PARTIAL ‘OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL REPORT ANALYSIS REFERS TO SUBM;
F-QP-LA-017-01, Rev.00, August 13,2019
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ENVIRONMENTAL MEASUREMENTS CO., LTD.

5/45 mjthudwnanings Semad gesaSuniung 461 (Urlund) wvrmuasusy wadszion AJWMNANIUAT 10250 Tnafwv 0-2761-3506-7  Tnsdns 0-2761-3507
5/45 Baan Klang Krung Biz Town, Soi Srinagarindra 46/1 (Pramote), NONG BON Sub~district, PRAWET District, BANGKOK 10250 Tel: 0-2761-3506-7  Fax: 0-2761-3507

ANALYSIS REPORT

Jognén ¢ lasmsiuvilowsiugramnssuviinfiuyu tiogramnssiguna Ussmutingit 32517/16065 vee3sh fiuseu
fieg ¢ dvamimazany suneladumsnfosh Sminasd

yuiiuiating : 1naouduvzen

wisslaflinsanda : Sound Level Meter

Fudnrlfiiudaegna : 02-05/03/2563 Fudulniiase : 06/03/2563

UssinnAaee ¢ IsRuides FuReuDilsrsnuna t 06/03/25363
juveundoeiloniandiassl  : BSWA 308 S/N: 570169 juvesgunsnideuiiioy :  CAl1l

Fuilnsaeiuies : 03/09/2562 wvillensnsdsy :  BSWA-IV-C021-03-0048A
Arftelaimadesinides : 94.0 dB/1,000 Hz ssauidualunisaauifioy  : 94.0 dB/1,000 Hz
Amisfiia 1 UTM 47 P 0698700 E, 1625779 N SWsgnAn ¢ JM-063-00

e — e

AseAudoaodis (Equivalent Sound Pressure Level) (dBA)
(ehy 02-03 fiuau 2563 03-04 flu1An 2563 04-05 fiuAu 2563

Leqstr, L Legim, L rmax L g1t L max
12:00-13:00 u. 57.9 92.2 49.3 67.7 49.3 79.1
13:00-14:00 u. 46.4 74.6 487 74.1 48.7 71.3
14:00-15:00 . 49.9 69.3 50.4 734 50.7 74.6
15:00-16:00 . 50.9 80.5 48.7 68.8 49.4 72.0
16:00-17:00 . 50.1 70.9 50.3 721 49.8 71.4
17:00-18:00 u. 50.8 78.1 52.8 817 53.4 76.9
18:00-19:00 w. 47.1 64.5 52.5 78.6 49.8 713
19:00-20:00 4. 46.2 70.4 49.4 72.6 49.6 713
20:00-21:00 u. 45.8 65.9 47.1 73.1 473 76.4
21:00-22:00 . 47.9 69.7 51.0 80.7 473 69.8
22:00-23:00 u. 45.6 66.7 487 80.5 47.5 805
23:00-00:00 u. 46.3 68.0 47.4 715 48.1 69.2
00:00-01:00 u. 453 679 45.6 67.7 478 70.2
01:00-02:00 w. 46.6 70.5 52.8 80.8 46.0 61.6
02:00-03:00 v. 45.7 59.8 46.9 69.0 49.0 78.8
03:00-04:00 w. 459 64.2 455 61.9 46.8 63.8
04:00-05:00 v. 46.4 62.8 48.7 66.8 49.6 68.0
05:00-06:00 . 51.4 85.3 51.2 71.0 50.4 66.0
06:00-07:00 u. 53.4 83.9 51.3 73.0 58.4 86.6
07:00-08:00 w. 54.7 76.4 54.9 755 69.1 84.4
08:00-09:00 u. 50.7 73.0 499 72.8 49.6 67.6
09:00-10:00 w. 52.6 785 52.3 81.8 51.2 74.1
10:00-11:00 . 51.8 718 53.6 74.8 52.8 58.3
11:00-12:00 . 55.3 84.9 54.3 76.2 51.7 74.3

(- 51.0 50.9 56.6

| Lao 55.6 56.2 59.6

| L o 92.2 81.8 86.6

Std. L eq 24 s, 70.0 dBA
Std. L max 115.0 dBA

vansmg: ? snmsgumanssnanneAwoniouuinni aufl 15 (ns 2500) s fwmnmspussRuduiaont
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{Miss Suthida issara) (Miss Thanutruenan Ton
Analyst Laboratory ManagerZ
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ANALYSIS REPORT

dagnén ¢ Trsamsiuniiowstugramnssuriisfiuu iWegnmmnasinus Ussnutgi 32517/16065 veeuith fudeu
Viog : dwanihmssa Sunelefuwsnfesd Swminassy’
iiuAaet : gueutuenem
wninafiaftldnsaain :  Sound Level Meter
FudeuliAuizatne : 02-05/03/2563 TuRoudiinsied : 06/03/2563
UssinndAaatn E SRV N FuRaudfisesuna 1 06/03/2563
juvounlosllonsandiasei  © BSWA 308 S/N: 570171 juvesgunsnidouifiey @ CAlll
Fuflnsaeiuses : 03/09/2562 wvlensnseiou 1 BSWA-V-C021-03-0048A
smenildaniedesiados ¢ 94.0 dB/1,000 Hz szhudsdlunsdoudiou : 94.0 dB/1,000 Hz
Aumiaiin 1 UTM 47 P 0700250 E, 1625910 N Fviagndn ¢ JM-063-00
frszAuidsaaie (Equivalent Sound Pressure Level) (dBA)
i 02-03 fiurey 2563 03-04 iuAn 2563 04-05 fiunnu 2563
Legihe L max Legin L max Legibe L max
10:00-11:00 u. 68.4 87.6 69.0 84.0 68.6 83.6
11:00-12:00 u. 69.4 82.1 68.6 86.7 69.2 85.2
12:00-13:00 u. 653 90.6 65.2 83.6 66.2 88.6
13:00-14:00 u. 65.0 77.2 64.7 80.1 65.9 81.8
14:00-15:00 . 65.6 83.4 65.4 84.7 66.5 88.8
15:00-16:00 u. 69.3 81.8 68.9 88.0 69.1 83.0
16:00-17:00 u. 69.3 84.6 69.9 85.5 69.0 83.5
17:00-18:00 u. 66.7 86.9 66.4 854 67.2 86.6
18:00-19:00 u. 65.0 85.6 64.3 81.8 65.1 80.0
19:00-20:00 . 64.2 81.8 64.5 91.9 65.6 84.7
20:00-21:00 w. 63.0 78.5 63.9 874 65.1 89.1
21:00-22:00 u. 63.0 81.4 64.8 92.2 63.7 82.0
22:00-23:00 u. 65.8 94.0 62.4 81.7 62.3 85.5
23:00-00:00 u. 62.4 87.6 61.3 78.6 64.3 89.0
00:00-01:00 u. 62.0 87.9 62.0 88.1 61.3 86.4
01:00-02:00 u. 60.6 82.9 61.0 82.4 61.1 71.7
02:00-03:00 w. 61.2 78.4 62.3 83.4 61.3 77.5
03:00-04:00 u. 62.3 80.7 61.9 79.1 61.9 78.7
04:00-05:00 u. 63.8 85.1 64.0 86.2 63.1 79.9
05:00-06:00 u. 65.3 86.4 64.6 78.6 64.8 82.5
06:00-07:00 u. 69.6 82.2 69.6 82.4 69.8 86.6
07:00-08:00 u. 69.6 91.6 69.5 83.4 69.4 84.1
08:00-09:00 u. 65.5 81.8 65.6 86.0 68.4 85.2
09:00-10:00 u. 66.1 86.1 65.3 813 68.2 91.3
L eq 26 hvs. 66.2 66.1 66.6
| Lgo 715 711 71.4
. 94.0 92.2 913
Std. L eq 24 hes 70.0 dBA
Std. L max 115.0 dBA

vanewg: U inasgusansennausiaondonuind atull 15 (. 2560) Gos AnmmnagussRudEoaoialy
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ANALYSIS REPORT

dognin Tassmshinflousiugramnsaviafiuyy egramnsuyuwn Ussmulingil 32517/16065 veau3s Auseu st

fing fruaniimszaty Sunawdumanfiosh dimdnaseyi

v vinanhduiudurzen

FuReuliiu 03/03/2563 JuRoulihagzv 05-13/03/2563

wanfuiiet 13:52 y, FuRoulfisovuma 23/03/2563

finvusmMenw la wiasdou azneutios hifindu

wyUjinnsg WW 0053

Jssinndetne Uifu

Aumisiin UTM 47 P 699633 E, 1624604 N HGNA IM-063-00

I3
o ctala « . e « ﬁ'\ﬂ'\ﬂ‘ﬂ - ¢ .
AvlniaIs wiine FaaTIEv " HANITIUATIEE fAunTgu?
#iaTizvle

pH . Electrometric Method - 75 59
Total Suspended Solids (TSS) me/L Dried at 103-105 °C <25 14 -
Total Dissolved Solids (TDS) mg/L Dried at 180 °C <2.5 413 -
Total Hardness mg/L as CaCo; | EDTA Titrimetric Method <1.0 270 -
Turbidity NTU Nephelometric Method <0.01 25 -
Sulfate? me/L as SO | Turbidimetric Method <0.10 66 s
Iron? me/L Phenanthroline Method <0.01 0.24 -
Cadmium (Cd)? mg/L In-house method:TE-03 <0.002 <0.002 0.003
Lead (Pb) 2 mg/L Direct Aspiration, AAS <0.01 <0.01 0.01
Arsenic (As)? mg/L Hydride Generation, AAS <0.0002 0.0047 0.01

wanemy, : ¥ YssmARmenssnsiuindesuveni aiud 8 (e, 2537)

: 2 ia51eMilae Test Tech
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Tnsfnv 0-2761-3506-7  Twmsans 0-2761-3507
Tel: 0-2761-3506-7 Fax 0-2761-3507

ANALYSIS REPORT

dagnén Tanmsviuvilowsiugaamnisuedaiiuyu ifegramnssuyurn Useutasi 32517/16065 venish fuseu S
fiog Auanimazanu Sunawduwssiosh daminassys

LU Uihaednmzneu

Fudoudiiy 03/03/2563 FuRauditiiae 05-13/03/2563
naufiuiiagn 15:20 . Fudoudilssauna 23/03/2563
fnvazAIBNIN la azneution Lifindu

wyUfuRMS WW 0051

Usstandaegn 1 Ufafu

Aammiatine UTM 47 P 699809 E, 1625057 N Tveagndn JM-063-00

o malo Ps . ada ¢ ﬂ.'-lﬂi‘lﬁ‘ﬁ - ¢ ] 1)
AviinAaTe wijas e " HansATIEH ANNATFIY
Miasiild

pH - Electrometric Method - 7.7 59
Total Suspended Solids (TSS) mg/L Dried at 103-105 °C <25 <25 -
Total Dissolved Solids (TDS) mg/L Dried at 180 °C <2.5 785 -
Total Hardness mg/L as CaCo; | EDTA Titrimetric Method <10 452 -
Turbidity NTU Nephelometric Method <0.01 1.2

Sulfate? mg/l. as SOZ | Turbidimetric Method <0.10 342 -
Iron? mg/L Phenanthroline Method <0.01 0.03 -
Cadmium (Cd) ? mg/L In-house method:TE-03 <0.002 <0.002 0.003
Lead (Pb)? me/L Direct Aspiration, AAS <0.01 <0.01 001
Arsenic (As)? me/L Hydride Generation, AAS <0.0002 0.0009 0.01

2 v 1 P |
mewg : ¥ Ysemisanensainisiuinfouwisg i atuil 8 (we. 2537)
: 2 ia5189Mlae Test Tech

v o Y ira cEame o
*Unfifianunszindlugiees Caco, Liifiu 100 finfinduredias
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= Jhfifiarunseirdlugues Caco, viund 100 finfnsusiadng
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ANALYSIS REPORT

Tassmhwiiowsivenamnsswiaiuyu tegreamnssuyurm Ussnudingdi 32517/16065 veeuitn #udeu $1in
Fuantimszanu Sunewdunsuiioah Jwinaseyd

vawmatueen

03/03/2563 FuReuliiiasnev 07-13/03/2563

15:40 . FJuRoulfieauma @ 23/03/2563

Ta lifinznay hifindu

WW 0052

Nt

UTM 47 P 700936 E, 1625185 N vagaAn : JM-063-00

—————j

e Annnsgw?
v asda « v aca « ﬁ"l'nf!ﬂ a « de ¢
AYUNIIARIEH wue WIAATWN A HANTIATIEN LAMUNNTVUN m:uﬂa'q'[au
Ahasrevld 4
Nwungan qedn

pH - Electrometric Method - 73 7.0-85 6.5-9.2
Total Dissolved Solids (TDS) mg/L Dried at 180 °C <25 606 <600 1,200
Total Suspended Solids (TSS) me/L Dried at 103-105 °C <25 55 = -
Total Hardness mg/L as CaCo, | EDTA Titrimetric Method <1.0 378 <300 500
Turbidity NTU Nephelometric Method <0.01 6.2 5 20
Sulfate? mg/L as SO | Turbidimetric Method <0.10 203 <200 250
Arsenic (As)? mg/L Hydride Generation, AAS <0.0002 0.0008 odlaifl 0.05
Cadmium (Cd)? mg/L in-house method:TE-03 <0.002 <0.002 poalaidl 0.01
Iron (FeP mg/L Phenanthroline Method <0.01 0.03 <0.5 1.0
Lead (Pb)? me/L Direct Aspiration, AAS <0.01 <0.01 waldl 0.05

o - $ v J 3 o « - = PV - o 3 » -
wwg : ¥ Uszmenssnsiminenssssuniauarduanden Hes huuswdnnasivaznasmslumsinimsdwmiunsdeeiu Fuasrsuguuazasiesiulufedanndouduiie na.
- a . - P |
2551 ARulusrissngunw @y 125 aeufitey 85 3 ariull 21 waenA 2552

: 2 5avwiilan Test Tech
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ANALYSIS REPORT

dognin Tanmahwitowsiugramnssusiiafiuyu ognamnssuuyn Uszmutnsii 32517/16065 veauitm Audeu $1rin
fiog dwanthmszanu Sunelaimsuio s Jmiaaseyd
ALyt vsvmnathuduszen
SudnrdfiAudaetine 03/03/2563 FuRoudiiianci 07-13/03/2563
waniuAlatn 13:05 u. Judawdilswawma @ 23/03/2563
Snvaznenw la lifinzneu Lifindu
wrUfjuAng WW 0054
JszunnAaegne ldiau
fumisfiin UTM 47 P 698558 E, 16925825 N sWagndn : JM-063-00
H
s AnnAIgu?
v o ¢ . acta o« ﬂ’lﬂ"qn - s ¢ o 0
AviiniaTev wig BAasem " wamsIATIe | inqusidvun | inaeisylan
Wiaszila N

fivanzan gesa
pH - Electrometric Method - 6.8 7.0-85 6.5-9.2
Total Dissolved Solids (TDS) mg/L Dried at 180 °C <2.5 657 <600 1,200
Total Suspended Solids (TSS) mg/L Dried at 103-105 °C <25 <25 . -
Total Hardness mg/L as CaCo, | EDTA Titrimetric Method <1.0 419 <300 500
Turbidity NTU Nephelometric Method <0.01 0.21 5 20
Sulfate? me/L as SO, | Turbidimetric Method <0.10 167 <200 250
Arsenic (As)? me/L Hydride Generation, AAS <0.0002 0.0024 aalaidl 0.05
Cadmium (Cd)? mg/L In-house method:TE-03 <0.002 <0.002 odlaidi 0.01
Iron (Fey? my/L Phenanthroline Method <0.01 0.02 <0.5 1.0
Lead (Pb)? mg/L Direct Aspiration, AAS <0.01 <0.01 moabaidl 0.05

1 qlew . P PO SRR I S v . - “ o srslestuludedunndauiiuh
NUHG < \li.,mﬂnimﬁawswmnssﬁwmu.azaaune\aau 1 n'mumqantnmﬂuaw'msn'ls'lumwu'lnwﬁ'\vﬁun'ﬁﬁaan'u AmasIuguuaznIslasnuiuey HUAADUYUNY WA,
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