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I f you're looking for a comprehensive guide to exploration drilling,
then this book is for you. As an experienced Driller and Field

Supervisor in the industry, I have compiled all my knowledge and
expertise into this book, covering everything you need to know
about exploration drilling.

In this book, you will learn about the various drilling methods
used in the exploration industry, including conventional drilling,
directional drilling, Down Hole Hammer drilling, wireline drilling,
p.d.c drilling, triple tube drilling, and reverse circulation drilling.
You'll also gain an understanding of the equipment used in drilling,
including rigs, bits, and drilling fluids.

Beyond drilling methods and equipment, this book also covers
important topics such as safety procedures, environmental
considerations, and geophysical borehole surveys. You'll learn how
to troubleshoot and maintain drilling equipment, as well as how
to ensure that your drilling project is completed to the highest
standards.

Whether you're new to exploration drilling or are an experienced
professional looking to expand your knowledge, this book has
something to offer. With its clear explanations and practical advice,
"Exploration Drilling A Comprehensive Guide" is an essential
resource for anyone working in the industry.

FOREWORD

"SUCCESSFUL EXPLORATION drilling results from a
clear understanding and cooperation between two professionals,

the Diamond Driller and the Geologist. Drilling operations are
controlled by geologists, but they lack the knowledge and experience
to optimize the operation of the drill. The Professional Diamond
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Driller should not hesitate to share his knowledge to improve the
operation."

STEREOTYPES

"FROM A GEOLOGIST’S perspective, drillers are often viewed as
a necessary evil. Geologists need rocks to investigate the subsurface
and the best way to achieve that is by drilling. Enter the driller, an
individual who cares little for anything other than the next paycheck,
“making hole”, and returning to town for a drink or ten at night.
They’re more than a bit rough around the edges, perhaps missing
fingers with colorful stories behind each, and eardrums destroyed
from 20 years without hearing protection. Their vernacular tends
to be mostly four-letter words interspersed with grunts. Many
geologists view drillers as most people view their home dishwasher:
useful when working, messy when broken, but don’t try to get a
meaningful conversation out of them.

FROM A DRILLER’S PERSPECTIVE, geologists are often viewed
as a necessary evil. Here is an overpaid, know-it-all, four-eyed
oddball who gets their kicks licking rocks all day. They’re never
happy, they get stuck on mundane details and make a complete fuss
about something as trivial as forgetting a hardhat, mud on the
ground (yes, where else would you like it sir?), or, God forbid,
broken core bits – as if somehow the core magically comes out of
the ground in lengths that perfect fit those little boxes you gave us.
They show up, ask what depth we’re at, nod, load some samples on
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the back of their truck, then drive off to their cozy little shed or office
to drink coffee or sit in the air-conditioning licking more rocks.

WE CAN SPEND A GREAT deal of time and much amusement
coming up with other stereotypes and I’m sure most of us have more
than one entertaining anecdote. At the end of the day, it’s best to
laugh off the stereotypes and realize we’re both important pieces of
the same puzzle and equally critical for success. In fact, I believe we
need to talk to each other more about our specialties while learning
from our individual expertise."
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Chapter 2: Exploration Program

C ore drilling is a common technique used in exploration
programs to obtain rock samples from the subsurface. The

process involves drilling a hole into the earth's surface, typically using
a specialized drill rig, and extracting cylindrical rock samples, or
cores, from the hole. The cores are then analyzed in a laboratory to
determine the geologic characteristics of the rock formations,
including mineral content, rock type, and structure.

Core drilling is used in a variety of exploration programs,
including mineral exploration, oil and gas exploration, and
geothermal energy exploration. In mineral exploration, core drilling
is used to identify and quantify the presence of valuable minerals,
such as gold, silver, and copper, in the subsurface. In oil and gas
exploration, core drilling is used to determine the presence and
characteristics of hydrocarbon reservoirs. And in geothermal energy
exploration, core drilling is used to assess the potential for
geothermal energy production in a specific area.

The information obtained from core drilling is used to make
decisions about the development and exploration of mineral, oil
and gas, and geothermal resources. It is also used to develop models
of subsurface geology and to make predictions about the potential
for future resource discoveries. Core drilling is an essential tool for
exploration programs and is used in many areas of the world to
support the development and management of natural resources.
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Exploration Plan

AN EXPLORATION PLAN is a comprehensive document that
outlines the goals, objectives, methods, and budget for a core drilling
exploration program. It is a critical component of any exploration
program, as it provides a roadmap for the successful completion of
the project and helps to ensure that resources are used effectively and
efficiently.

The exploration plan should include the following elements:
1 Objectives: Clearly define the goals of the exploration

program, including the type of mineral, oil or gas, or geothermal
resources being sought.

2 Methodology: Outline the specific core drilling techniques
and procedures that will be used to obtain the desired information.

3 Budget: Establish a budget for the exploration program,
including the costs of drilling, laboratory analysis, and any other
related expenses.

4 Timetable: Establish a timeline for the exploration program,
including the estimated start and completion dates, and any
milestones along the way.

5 Environmental and Safety Considerations: Identify any
potential environmental or safety risks associated with the core
drilling program and outline steps that will be taken to mitigate these
risks.

6 Data Management: Describe the methods that will be used to
manage and store the data obtained from the core drilling program.

7 Reporting Requirements: Outline the reporting requirements
for the exploration program, including the types of reports that will
be produced, the frequency of reporting, and the methods of
dissemination of the results.
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The exploration plan should be reviewed and approved by all
stakeholders, including government agencies, local communities,
and other interested parties, before the core drilling program begins.
Regular updates to the exploration plan may be necessary as the
program progresses, in order to ensure that the program remains
on track and that any changes to the objectives or methods are
addressed in a timely manner.

EXPLORATION TARGET

IN CORE DRILLING, AN exploration target refers to a specific
area or formation that is of interest to exploration geologists and
mining companies. The goal of drilling core samples in the
exploration target is to determine the geology and mineralogy of the
area, and to assess the potential for economic mineral deposits.

Exploration targets are typically identified through a
combination of geological, geophysical, and geochemical surveys.
Geological maps and satellite imagery can be used to identify areas
with specific rock formations or structures that are associated with
mineral deposits. Geophysical surveys, such as magnetic or
electromagnetic surveys, can detect variations in the earth's magnetic
or electrical fields that may indicate the presence of mineral deposits.
Geochemical surveys involve analyzing soil or rock samples for the
presence of minerals or elements associated with mineralization.

Once an exploration target has been identified, core drilling is
carried out to extract cylindrical rock samples (cores) from the
subsurface. The cores are then analyzed in a laboratory to determine
the mineralogy, structure, and composition of the rock, and to assess
the potential for mineralization.
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The results of core drilling in the exploration target are used
to create geological models that can be used to guide further
exploration and development of the mineral deposit. If the
exploration target is found to contain economically viable mineral
deposits, further drilling and sampling will be carried out to
delineate the extent and quality of the mineralization, and to guide
the planning and design of mining operations.

RESOURCE MODELING (exploration diamond drilling)

RESOURCE MODELING IS an essential process in exploration
diamond drilling, which involves drilling through the earth's surface
to collect samples of rock and mineral formations to determine the
presence and quantity of natural resources such as minerals, metals,
and hydrocarbons. Resource modeling involves creating a geological
model that estimates the size, shape, and quality of the resource
deposit based on the data collected from diamond drilling.

The following are some key steps involved in resource modeling
for exploration diamond drilling:

Sampling: The first step in resource modeling is to collect
representative samples of the rock and mineral formations from the
diamond drilling. The samples are analyzed in a laboratory to
determine the composition of the rock and identify any minerals or
metals present.

Data Collection: Collect data on the drilling parameters, such as
depth, angle, and direction, as well as the geophysical data from the
surrounding area, including topography, gravity, and magnetic data.

Geologic Interpretation: Interpret the geological data collected
from the drilling and other sources to create a geological model that
describes the deposit's geometry, lithology, and structure.
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Resource Estimation: Estimate the resource quantity and quality
based on the geological model and the assay results from the
laboratory analysis of the samples collected from the diamond
drilling.

Risk Analysis: Conduct a risk analysis to identify the potential
uncertainties and risks associated with the resource estimation.
Factors such as variability in the geological model, sampling errors,
and fluctuations in commodity prices can impact the resource
estimation.

Reporting: Present the resource estimation and the geological
model in a technical report that complies with industry standards
and regulatory requirements.

Resource modeling is a complex and iterative process that
requires expertise in geology, geophysics, drilling, and mineral
processing. The accuracy of the resource estimation is critical for the
success of exploration diamond drilling projects, as it determines
the potential economic viability of the deposit and guides the
decision-making process for further exploration and development.

CORE ORIENTATION

CORE ORIENTATION IS the process of determining the exact
orientation of a core sample, taken from the subsurface, in relation to
the drill hole from which it was extracted. This is done to ensure that
the core sample can be properly oriented and analyzed, and to enable
the accurate interpretation of the subsurface geology.

There are several methods used for core orientation, including:
1. Magnetic methods: This method uses a magnetometer to

measure the magnetic field of the core, and to determine its
orientation.
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2. Optical methods: This method uses a special camera or
imaging device to take photographs or videos of the core, which can
then be used to determine its orientation.

3. Mechanical methods: This method uses specialized
mechanical devices such as a core orientation tool or a core
orientation instrument, to physically measure the orientation of the
core.

4. Gravity methods: This method uses a gravimeter, to measure
the gravitational field of the core, and to determine its orientation.

5. Natural markers: This method uses natural markers such as
mineral grains or fossils found on the core surface, to determine the
orientation of the core.

The choice of core orientation method will depend on the
specific project requirements, and the type of material being drilled.
Accurate core orientation is essential for the proper interpretation of
subsurface geology, and for the success of the drilling project.
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Core orientation tools

CORE ORIENTATION TOOLS are specialized instruments used
in the process of determining the exact orientation of a core sample
in relation to the drill hole from which it was extracted. These tools
typically use a combination of sensors and software to measure and
record the orientation data of the core sample. The data collected
can then be used to create a 3D image or model of the subsurface
geology. Core orientation tools come in various shapes and sizes, and
some of the commonly used tools include:

Gyroscopic tools: These tools use the principle of gyroscopic
precession to determine the orientation of the core sample. The tool
contains a spinning gyro that remains aligned with the earth's
magnetic field, while the orientation of the core sample is measured
in relation to the gyro.

Magnetometer tools: These tools use magnetic sensors to
determine the orientation of the core sample. The tool contains a
magnetic sensor that measures the magnetic field strength and
direction, which is used to calculate the orientation of the core.

Mechanical tools: These tools use mechanical sensors, such as
inclinometers or gravity sensors, to determine the orientation of the
core sample. The tool is placed on the core sample and the sensors
measure the angle and direction of the core in relation to the
borehole.

ORIENTED CORE
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ORIENTED CORE REFERS to a rock core sample that has been
marked or otherwise oriented in a way that allows geologists and
other scientists to determine its original orientation in the ground.
This information can be critical for understanding the geological
structure and history of the area being studied. Oriented core is
typically obtained through diamond drilling and is marked with
a variety of methods, including painting, grooving, or attaching a
special device called an orientation tool to the core barrel. Once
the oriented core has been retrieved from the ground, it is carefully
analyzed and studied to gain insights into the rock's geological
history, composition, and structure.

STRUCTURAL GEOLOGY

STRUCTURAL GEOLOGY is a branch of geology that focuses
on the study of the three-dimensional distribution of rock units
and the deformation of these rocks in response to tectonic forces
such as folding, faulting, and shearing. By analyzing the orientation
and arrangement of rock units and their deformation structures,
structural geologists can reconstruct the geological history of an
area, identify potential mineral deposits or natural hazards, and
understand the dynamics of plate tectonics.

Core orientation data, obtained through the process of marking
or otherwise orienting rock core samples retrieved through diamond
drilling, can provide valuable insights into the structural geology of a
region. By studying the orientation and arrangement of core samples,
geologists can determine the direction and dip of rock units, the
geometry and orientation of faults and folds, and the timing and
extent of deformation. This information can be used to create
detailed geological maps, construct three-dimensional models of the
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subsurface, and guide further exploration and development activities
in the area.

DOWNHOLE SURVEY

DOWNHOLE SURVEYING is an important tool used in
diamond drilling to determine the orientation and position of the
drill bit, and to ensure that the borehole is drilled in the correct
direction. The collected data is critical for avoiding damage to the
surrounding geological formations, and for obtaining accurate data
from the borehole.

The measurement of magnetic field strength, inclination, and
azimuth of the borehole are some of the parameters that are typically
collected during downhole surveys. The data is then used to create
a borehole profile, which provides valuable information about the
orientation and position of the borehole.

Specialized tools are used for downhole surveying, and they are
lowered into the borehole to collect the necessary data. The data is
then transmitted to the surface for processing and interpretation.
Downhole surveys are often performed in conjunction with other
drilling instruments to optimize the collection of data from the
borehole.

Overall, downhole surveying is an essential tool for the accurate
and safe completion of diamond drilling operations, and for
obtaining high-quality geological and mineral data.

MAGNETIC FIELD STRENGTH
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MAGNETIC FIELD STRENGTH is a parameter that is measured
during downhole surveys. It refers to the intensity of the magnetic
field in the borehole, which can be affected by the magnetic
properties of the surrounding rocks. The measurement of magnetic
field strength is important in determining the orientation and
position of the borehole, as well as in identifying the presence of
magnetic minerals or structures in the rock formations.

AZIMUTH

AZIMUTH REFERS TO THE direction of the borehole,
measured in degrees from north in a clockwise direction. It provides
information on the orientation of the borehole relative to the
surface, which is critical for accurate mapping and interpretation of
geological data. Azimuth can be measured using specialized tools
during downhole surveys or by using other survey techniques.

GYRO SURVEY TOOLS

GYRO SURVEY TOOLS, also known as gyroscopic survey tools,
are instruments used in geophysical exploration to measure the
orientation and inclination of a borehole. They use a gyroscope to
measure the direction and angle of the borehole relative to the
Earth's magnetic field.

Gyro survey tools are commonly used in the oil and gas industry
to provide accurate information about the position and trajectory
of a wellbore. This information is used to guide the drilling process,
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ensure the wellbore is drilled in the desired direction, and to
calculate the location of the target zone.

Gyro survey tools can be either single-shot or continuous.
Single-shot gyro tools are used to take a single measurement of the
borehole's orientation and inclination, while continuous gyro tools
are used to provide real-time measurements throughout the drilling
process.

Some popular gyro survey tool manufacturers include Gyrodata,
PathFinder, and APS Technology.

SINGLE-SHOT GYRO TOOLS

SINGLE-SHOT GYRO TOOLS are instruments used in
geophysical exploration to measure the orientation and inclination
of a borehole. They use a gyroscope to measure the direction and
angle of the borehole relative to the Earth's magnetic field.

Single-shot gyro tools are called "single-shot" because they take
a single measurement of the borehole's orientation and inclination,
as opposed to continuous gyro tools which provide real-time
measurements throughout the drilling process.

Single-shot gyro tools are commonly used in the oil and gas
industry to provide accurate information about the position and
trajectory of a wellbore. This information is used to guide the drilling
process, ensure the wellbore is drilled in the desired direction, and to
calculate the location of the target zone.

Single-shot gyro tools are typically smaller and less expensive
than continuous gyro tools. However, they may not be as accurate
and may require multiple runs to obtain a complete survey of the
borehole.
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Specialized tools

SPECIALIZED TOOLS ARE instruments designed for specific
tasks or purposes. In the context of downhole surveys, specialized
tools are used to measure parameters such as magnetic field strength,
inclination, and azimuth of the borehole. These tools are typically
lowered into the borehole and can be run on their own or in
combination with drilling instruments. Some examples of
specialized tools used in downhole surveys include magnetic survey
instruments, gyroscopic survey instruments, and electronic
inclinometers.

ACCURACY

ACCURACY REFERS TO the degree of conformity of a
measurement or calculation to its true value. In the context of
drilling, accuracy can refer to various aspects such as the alignment
of the borehole with the intended trajectory, the depth of the
borehole, and the quality of the core samples obtained. Achieving a
high level of accuracy is important in drilling as it ensures that the
results obtained from the drilling operation are reliable and can be
used effectively for analysis and decision-making. Various techniques
and tools are used to ensure accuracy in drilling, including downhole
surveys, drilling instruments with high precision sensors, and
real-time monitoring and feedback systems.

DATA COLLECTION
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DATA COLLECTION REFERS to the process of gathering and
measuring information or data from various sources. In the context
of drilling, data collection is a critical component of the drilling
process as it provides information that can be used to optimize the
drilling operation and make decisions about the next steps in the
process.

Data collection during drilling can include measurements of
parameters such as weight on bit, torque, pump pressure, and flow
rate. This information can be used to monitor the drilling process
and make adjustments to improve drilling efficiency and reduce
costs. Additionally, data can be collected from downhole surveys
and wireline logging to provide information about the geological
formations and mineral resources present in the borehole.

The data collected during drilling can be transmitted to the
surface in real-time using wired or wireless communication systems.
This allows drillers to monitor the drilling process and make
adjustments in real-time to optimize drilling efficiency and safety.

The collected data can also be stored for future analysis and
interpretation. This data can provide valuable insights into the
geology of the area being drilled and can be used to inform future
exploration and development efforts.

Overall, data collection is a critical component of the drilling
process and is essential for optimizing drilling efficiency, reducing
costs, and making informed decisions about the next steps in the
drilling operation.

JORC CODE
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THE JORC CODE ( JOINT Ore Reserves Committee Code) is a
set of guidelines and standards for reporting mineral resources and
ore reserves in Australia. The JORC Code was established in 1989
by the Australasian Institute of Mining and Metallurgy (AusIMM),
the Australian Institute of Geoscientists (AIG), and the Minerals
Council of Australia (MCA).

The JORC Code provides a framework for companies to report
their exploration results, mineral resources, and ore reserves in a
consistent and transparent manner, and is widely recognized as a
global standard for mineral resource reporting. The JORC Code
includes definitions and guidelines for reporting mineral resources
and ore reserves, as well as requirements for the documentation,
verification, and presentation of information.

The JORC Code is regularly reviewed and updated to ensure
that it remains relevant and effective. The most recent version of the
code, JORC 2012, was published in 2012 and includes a number
of changes and enhancements over previous versions, including new
guidelines for reporting exploration results, the introduction of
guidelines for reporting coal resources, and a greater emphasis on the
importance of environmental and social considerations in mineral
resource reporting.

Companies that are listed on the Australian Stock Exchange
(ASX) are required to comply with the JORC Code when reporting
their mineral resources and ore reserves. The JORC Code is also
widely used by companies and organizations in other countries as
a best practice standard for reporting mineral resources and ore
reserves.

NI 43-101
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NI 43-101 IS A CANADIAN mineral resource reporting standard
developed by the Canadian Securities Administrators (CSA) in
2001. The standard provides guidelines for public companies that
are engaged in mineral exploration and development in Canada to
report their mineral resources and reserves in a transparent and
consistent manner.

The NI 43-101 standard requires companies to disclose the
details of their mineral exploration and development projects,
including information on geology, drilling, sampling, and testing
methods. The standard also requires companies to provide a clear
and concise summary of the results of their exploration and
development activities, including estimates of mineral resources and
reserves.

NI 43-101 requires that mineral resource and reserve estimates
be based on reasonable assumptions and that they be supported
by adequate data and analysis. The standard also requires that the
qualifications and experience of the individuals responsible for
preparing the estimates be disclosed.

NI 43-101 applies to all Canadian public companies that are
engaged in mineral exploration and development, as well as to
companies listed on Canadian stock exchanges. The standard is also
widely recognized and used in other countries as a best practice
standard for mineral resource reporting.

The purpose of NI 43-101 is to promote transparency, accuracy,
and reliability in mineral resource reporting, and to ensure that
investors have access to accurate and reliable information about
mineral exploration and development projects. The standard is
regularly reviewed and updated by the CSA to ensure that it remains
relevant and effective in the rapidly evolving mining industry.

SOCIAL LICENSE TO OPERATE.
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THE TERM "SOCIAL LICENSE to operate" refers to the level
of acceptance or approval by a community or society towards a
company or organization's business activities. It is an informal,
non-legal concept that describes the broader societal acceptance or
legitimacy of a company's operations beyond what is required by
laws and regulations.

In industries such as mining, oil and gas, forestry, and other
natural resource industries, companies often need the support and
acceptance of local communities, indigenous peoples, and other
stakeholders in order to operate effectively and sustainably. The
concept of social license to operate acknowledges that companies
must go beyond compliance with laws and regulations to establish
positive relationships with the communities in which they operate,
and to demonstrate their commitment to environmental
stewardship, social responsibility, and ethical business practices.

A company with a strong social license to operate has established
trust, credibility, and a positive reputation with stakeholders, and
is seen as a responsible corporate citizen that contributes to the
economic, social, and environmental well-being of the communities
it serves. On the other hand, a company with a weak or non-existent
social license to operate may face significant opposition from
stakeholders, including protests, legal challenges, and reputational
damage, which can impede its ability to operate effectively and
sustainably.
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Sample analysis and interpretation. Methods for analyzing core
samples, including laboratory techniques, data analysis, and
interpretation of results.

SAMPLE ANALYSIS AND interpretation are critical components
of the core drilling process, as they help to understand the subsurface
conditions and support decision-making related to the project
objectives. The following are some common methods for analyzing
core samples:

1. Physical analysis: Physical analysis of the core samples includes
measurements of their diameter, length, and weight, as well as an
evaluation of their texture, color, and other physical characteristics.

2. Chemical analysis: Chemical analysis of the core samples
includes the use of laboratory techniques to determine their
composition and mineral content, including X-ray diffraction,
inductively coupled plasma spectroscopy, and X-ray fluorescence.

3. Geotechnical analysis: Geotechnical analysis of the core
samples includes the determination of their strength, stiffness, and
other mechanical properties, as well as an evaluation of their
permeability, compressibility, and other geotechnical characteristics.

4. Data analysis: Data collected during the drilling process and
from the laboratory analysis is analyzed and interpreted to provide
a comprehensive understanding of the subsurface conditions. This
includes the use of statistical and geostatistical methods, such as
trend analysis and kriging, to understand the spatial variability of the
data.

5. Interpretation of results: The results of the analysis are
interpreted to support decision-making related to the project
objectives. This may include the assessment of subsurface resource
potential, the characterization of subsurface hazards, or the
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evaluation of subsurface conditions for engineering design and
construction.

The interpretation of the results of the sample analysis should
be based on a thorough understanding of the subsurface conditions
and should be supported by a robust and rigorous data analysis. The
results of the analysis should be used to inform the decision-making
process and to support the development of a comprehensive
understanding of the subsurface conditions.

PLANNING AND PREPARATION. Considerations for planning
a core drilling project, including site selection, budget, and timeline.

PLANNING AND PREPARATION are critical steps in any core
drilling project, as they help ensure a safe, efficient, and successful
outcome. The following are important considerations for planning a
core drilling project:

1. Site selection: The location of the drilling site should be
carefully selected based on the objectives of the project, access,
environmental and safety considerations, and any local regulations
or permitting requirements.

2. Budget: A budget should be established to cover the costs
of equipment rental, labor, materials, and any additional services
required, such as sample analysis or environmental monitoring.

3. Timeline: A project timeline should be developed that
includes the drilling process, sample retrieval and handling, data
collection and analysis, and any follow-up activities or reporting.

4. Equipment and personnel: The appropriate equipment and
personnel should be selected based on the type of drilling required,
the subsurface conditions, and the objectives of the project.
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5. Permitting: Any necessary permits and approvals should be
obtained before the drilling project begins, including environmental
permits, drilling permits, and land use permits.

6. Health and safety: Health and safety considerations should
be integrated into the planning and preparation process, including
the development of a site-specific health and safety plan, worker
training, and emergency response planning.

7. Environmental protection: Measures should be taken to
minimize any potential impact on the environment, including the
use of best management practices for drilling fluids and waste
management, and any necessary monitoring or reporting of
environmental conditions.

Careful planning and preparation will help ensure that the core
drilling project runs smoothly and achieves its objectives.

DRILLING PROCESS. STEP-by-step guide to the core drilling
process, including equipment setup, drilling, sample retrieval and
handling, and data collection.

THE CORE DRILLING PROCESS consists of several steps,
including equipment setup, drilling, sample retrieval and handling,
and data collection. The following is a step-by-step guide to the core
drilling process:

1. Equipment setup: The drilling rig and associated equipment
are set up and positioned at the drilling site. This includes the
installation of the drill string, core barrel, and drill bit.

2. Drilling: The drill bit is activated and rotates to create a hole
in the ground. The core barrel collects the cylindrical samples as they
are extracted from the hole.
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3. Sample retrieval and handling: The core samples are retrieved
from the core barrel and carefully handled to minimize damage or
contamination. They are then typically packaged and transported to
a laboratory for analysis.

4. Data collection: Data is collected during the drilling process,
including information on drill depth, rate of penetration, subsurface
conditions, and any relevant geological or geotechnical information.
This data is used to inform the drilling process and guide sample
analysis.

5. Sample analysis: The core samples are analyzed in the
laboratory to evaluate their physical and chemical properties,
mineral content, and any other relevant information. The results of
the analysis are used to inform the interpretation of the subsurface
conditions and to support decision-making related to the project
objectives.

The core drilling process can take several hours or days,
depending on the depth and complexity of the drilling, and the
number of samples required. The process requires specialized
equipment and personnel and should be performed in accordance
with all relevant regulations and best practices.

BEST PRACTICES AND case studies. Industry best practices and
real-world examples of successful core drilling projects.

BEST PRACTICES AND case studies are important tools for
learning and improving the core drilling process. The following are
some best practices and real-world examples of successful core
drilling projects:

1. Industry best practices: Industry organizations and
professional associations often establish best practices for core
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drilling, which provide guidance on how to ensure the success of
drilling projects. These best practices cover a range of issues,
including site selection, equipment selection, drilling techniques,
and sample analysis and interpretation.

2. Case studies: Case studies of successful core drilling projects
provide real-world examples of how the drilling process can be
conducted effectively and efficiently. These case studies typically
include information on the project objectives, site selection,
equipment selection, drilling techniques, sample analysis and
interpretation, and project outcomes.

3. Innovative techniques: The development of new drilling
techniques and technologies is an important aspect of the core
drilling industry. Innovative techniques can improve the efficiency
and accuracy of the drilling process and lead to better project
outcomes.

4. Continuous improvement: Continuous improvement is a
critical aspect of the core drilling process. Drilling companies should
regularly review their processes and practices and make changes to
improve the efficiency, accuracy, and safety of their projects.

The adoption of industry best practices, the study of successful
case studies, the use of innovative techniques, and a commitment to
continuous improvement can all contribute to the success of core
drilling projects. By learning from past experiences and continuously
improving the drilling process, companies can ensure the success of
their projects and achieve their objectives.

CORE EXTRACTION OF Drilling Process

CORE EXTRACTION IS an important part of the drilling
process as it provides valuable information about the mineral deposit
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and the surrounding rock formations. The core samples obtained
during this process help geologists and engineers to determine the
quality, quantity and distribution of minerals in the orebody. This
information is crucial in making decisions about mine design,
production methods, and overall economic viability of the project.

There are several methods of core extraction, including wireline,
traditional and reverse circulation drilling. Wireline core extraction
is the most common method used in mineral exploration, where
a hollow core barrel is attached to a wire and lowered into the
borehole to retrieve the core samples. In traditional core extraction,
the entire drill string is withdrawn from the borehole to extract the
core, while in reverse circulation, a fluid is circulated through the
core barrel to bring the cuttings to the surface for analysis.

The core extraction process is typically performed by trained
technicians who are experienced in handling and retrieving the core
samples. Proper care must be taken during the extraction process
to ensure that the core samples are not damaged, and that they
represent an accurate representation of the mineral deposit.

In conclusion, core extraction is a critical step in the drilling
process that provides valuable information about the mineral deposit
and surrounding rock formations. This information is essential in
making informed decisions about the future of the project and
ensuring its economic viability.
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Geology

THE ROLE OF GEOLOGY in core drilling is to provide
information about the subsurface geology, rock properties, and
mineral resources. This information is essential for determining the
best drilling locations, designing the drilling program, and
interpreting the results of the drilling.

Geological investigations can be used to identify potential
drilling targets and to determine the thickness, depth, and
orientation of rock formations that contain valuable minerals or
hydrocarbons. This information is important for selecting the best
drilling locations and for designing the drilling program to ensure
that high-quality core samples are obtained.

In addition, geology can be used to provide information about
the subsurface geology and rock properties, such as the type and
age of rocks, the presence of faults and fractures, and the mineral
composition of the rocks. This information can be used to assess
the potential risks and challenges associated with the drilling, such
as the presence of water-bearing formations or the likelihood of
encountering difficult drilling conditions.

Once the drilling is complete, the core samples can be analyzed
to provide information about the subsurface geology and mineral
resources. This information can be used to make decisions about
further exploration and development activities.

Overall, geology plays a critical role in core drilling by providing
information about the subsurface geology, rock properties, and
mineral resources. This information is essential for ensuring that
high-quality core samples are obtained and for making informed
decisions about further exploration and development activities.
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GEOLOGY FOR DIAMOND Drillers: Basic Information

GEOLOGY IS THE STUDY of the Earth's physical structure,
history, and processes. It is a fascinating field that encompasses many
different aspects, including the study of rocks and minerals, the
formation of mountains, volcanoes, and earthquakes, and the
exploration for and extraction of natural resources like minerals and
fossil fuels. In this essay, we will explore some of the basic geology
terms that anyone interested in this field should know.

One of the most fundamental concepts in geology is the
classification of rocks. Rocks can be broadly categorized into three
types: igneous, sedimentary, and metamorphic. Igneous rocks are
formed when magma, which is molten rock that has not yet reached
the Earth's surface, cools and solidifies. This process can take place
both above and below the surface, and the resulting rocks can be
further classified into two main types: intrusive and extrusive.
Intrusive igneous rocks are formed when magma cools slowly below
the Earth's surface, resulting in larger crystals, while extrusive
igneous rocks are formed when magma cools quickly on the surface,
resulting in smaller crystals.

Sedimentary rocks, on the other hand, are formed when
sediment, which includes minerals, small pieces of plants and other
organic matter, is deposited over time, usually as layers at the bottom
of lakes and oceans. The sediment is then compressed over a long
period of time before consolidating into solid layers of rock.
Sedimentary rocks can be further classified into three main types:
clastic, chemical, and organic, depending on their composition.

Metamorphic rocks are formed when existing rocks are
transformed by pressure, heat, or chemical reactions. This process
can take place deep under the Earth's surface, from the extreme heat
caused by lava, or from the intense collisions and friction of tectonic
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plates. Examples of metamorphic rocks include marble, slate, and
quartzite.

Two important terms in geology are the shield and the platform.
The shield is a large area of exposed igneous and high-grade
metamorphic rock that forms stable areas that can be billions of
years old. Due to their stability, erosion has flattened out most of the
continental shields. The platform, on the other hand, is a continental
shield area that is covered in sediment. In the mineral exploration
industry, this is commonly referred to as "overburden."

Another important term is the ore body, which is an
accumulation of ore minerals that is sufficient in quantity and of
adequate quality so that it can be recovered profitably. The
identification and extraction of ore bodies is an essential part of the
mining industry, and geologists play a crucial role in this process.

Geologists also use the Mohs Hardness Scale to measure the
hardness of the ground. This scale is a chart of the relative hardness
of various minerals and consists of numbers one through ten, with
one being the softest and ten being the hardest. The scale is named
after geologist Friedrich Mohs, who developed it in 1812.

Finally, geologists working on-site will create a geological log of
the downhole core, which is the record of the depths and rock type
from the surface to the end of the borehole. These logs are essential
for understanding the geology of the area and for making decisions
about drilling and mining operations.

In conclusion, the study of geology is essential for understanding
the physical structure, history, and processes of the Earth. By
learning about the basic geology terms discussed in this essay, anyone
interested in this field can gain a better understanding of the world
around us and the natural resources that are so important to our
daily lives. Additionally, understanding the rules and regulations on
geological reporting is essential for the proper management and
preservation of these resources for future generations.
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IN THE FIRST PHASE of mineral exploration, various methods
are used to gather information about the potential mineral deposits.
These methods may include.

Satellite imagery and aerial photography: These methods involve
taking images of the Earth's surface from space or from airplanes to
identify geological features that may indicate the presence of mineral
deposits, such as rock formations, faults, and mineral alteration
zones.

Geologic mapping: This involves the on-the-ground observation
and recording of rock outcrops, geologic structures, and mineral
occurrences to develop a better understanding of the geology of an
area.

Geochemical sampling: This involves collecting and analyzing
soil, rock, and water samples to determine the distribution and
concentration of minerals and elements that may be associated with
mineral deposits.

Geophysical surveys: These involve measuring variations in the
Earth's physical properties, such as magnetic, gravity,
electromagnetic, and seismic properties, to identify geological
structures and potential mineral deposits.

Remote sensing techniques: These involve using specialized
instruments to measure various properties of the Earth's surface and
subsurface, such as hyperspectral analysis to detect minerals based on
their spectral signature, and radar surveys to map subsurface geology.

Historical research and analysis of existing data: This involves
reviewing historical reports, maps, and other data to identify areas
that have been previously explored and may have potential for
further exploration.
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CORE (MINERAL EXPLORATION)

IN MINERAL EXPLORATION, core refers to a cylindrical
sample of rock that is obtained by drilling into the earth's surface.
Core drilling is a commonly used technique to extract samples of the
subsurface for further analysis.

Core samples can provide valuable information about the
geological characteristics of an area, including the rock type,
structure, and mineral content. The cores are typically extracted
using a diamond-tipped drill bit, which cuts a cylindrical piece of
rock from the surrounding material. The core is then retrieved and
brought to the surface, where it can be analyzed by geologists and
other experts.

The core is typically stored in special containers and labeled
with information about the location of the sample, the depth at
which it was extracted, and other important details. The core can be
examined in the field, or it can be transported to a laboratory for
more detailed analysis.

Core samples are often used to assess the viability of a potential
mineral deposit and to plan for further exploration and
development. They can also be used to study geological processes
and to gain a better understanding of the earth's subsurface.

CORE BOX (MINERAL EXPLORATION)

A CORE BOX IS A RECTANGULAR container used to store
and transport cylindrical core samples obtained during mineral
exploration drilling. Core boxes are typically made of wood or plastic
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and come in various sizes to accommodate different lengths and
diameters of core samples.

The core box is designed to securely hold the core samples and
prevent them from being damaged during transport or storage. The
box has a series of compartments or slots that can hold the individual
core samples. Each compartment is labeled with information about
the location of the sample, the depth at which it was extracted, and
other important details.

In addition to protecting the core samples, the core box also
allows for easy organization and identification of the samples. The
labeled compartments make it easy for geologists and other experts
to quickly locate and examine specific core samples.

Core boxes are often transported to a laboratory or other facility
where the core samples can be further analyzed. The samples may be
cut into smaller pieces for analysis, or they may be examined in their
entirety. Core boxes are an important tool in mineral exploration, as
they help to ensure that valuable core samples are safely transported
and properly labeled for future analysis.

THE ROLE OF GEOPHYSICS in core drilling can be summarized
as follows.

GEOPHYSICS PLAYS AN important role in core drilling by
providing information about the subsurface conditions and geology
before drilling begins. This information can help to determine the
best drilling location, and to optimize the drilling process to ensure
that high-quality core samples are obtained.

Geophysical techniques such as seismic reflection, gravity
surveys, and magnetic surveys can be used to produce subsurface
images that provide information about the subsurface geology, rock
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properties, and structural features. This information can help to
identify potential drilling hazards and can also provide information
about the depth and thickness of rock formations that contain
valuable minerals or hydrocarbons.

In addition, geophysics can be used to monitor the progress of
the drilling and to ensure that the drilling is on track. For example,
downhole geophysical logging tools can be used to measure the
resistivity, porosity, and other physical properties of the rocks being
drilled. This information can be used to make real-time decisions
about the drilling process, such as adjusting the drilling speed or the
direction of the drilling.

Overall, geophysics plays a crucial role in core drilling by
providing information that can help to optimize the drilling process
and ensure that high-quality core samples are obtained.

HYDROGEOLOGY

HYDROGEOLOGY PLAYS a critical role in core drilling by
providing information about the subsurface water resources and the
potential for groundwater contamination. This information is
essential for ensuring that core drilling is carried out in a safe and
responsible manner.

Hydrogeological investigations can be used to determine the
location, extent, and quality of subsurface water resources. This
information is important for assessing the potential impacts of core
drilling on groundwater resources and for designing measures to
minimize these impacts. For example, hydrogeological data can be
used to determine the location of aquifers and to assess the potential
for water contamination from the drilling process.
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In addition, hydrogeology can be used to monitor the quality
of groundwater during and after the drilling process. For example,
monitoring wells can be installed to measure the water levels and
water quality in the subsurface. This information can be used to
detect any changes in groundwater quality that may be caused by the
drilling and to take appropriate measures to minimize any adverse
impacts.

Overall, hydrogeology plays a critical role in core drilling by
providing information about the subsurface water resources and the
potential for groundwater contamination. This information is
essential for ensuring that core drilling is carried out in a safe and
responsible manner.

GROUNDWATER

GROUNDWATER IS WATER that is stored underground in the
spaces between soil particles or in rock fractures and can be accessed
through wells or springs. It is a critical resource for drinking water,
irrigation, and industrial uses, and plays an important role in the
hydrological cycle.

Groundwater is replenished through a process known as
recharge, which occurs when precipitation or surface water
infiltrates into the subsurface and fills the void spaces in the soil or
rock. The rate of recharge depends on factors such as the amount and
intensity of rainfall, the type of soil or rock, and the land use and
vegetation cover.

Groundwater can be accessed through wells or springs, which
are drilled or dug into the subsurface to reach the water table, the
level at which the pores or fractures in the rock or sediment are filled
with water. The depth of the water table varies depending on the

EXPLORATION DRILLING

39



local geology, hydrology, and climate, and can fluctuate over time in
response to factors such as pumping, recharge, and drought.

Groundwater is an important area of study within hydrogeology,
the branch of geology that focuses on the study of groundwater and
its interactions with the subsurface environment. Hydrogeologists
use a variety of methods such as groundwater modeling, hydrological
monitoring, and geophysical surveys to understand the properties
and behavior of groundwater and to manage and protect this
valuable resource.

ROCK MECHANICS

ROCK MECHANICS PLAYS an important role in exploration
drilling as it helps to predict the behavior of the rock formations that
the drill bit encounters during drilling. Rock mechanics is the study
of the physical and mechanical properties of rocks, and how they
behave under stress and strain.

When a drill bit is used to bore into rock, it creates stress within
the rock formation. This stress can cause the rock to fracture or fail,
which can affect the stability of the borehole and the safety of the
drilling operation. Understanding the mechanical properties of the
rock can help to predict the behavior of the rock and reduce the risk
of failure.

One important parameter in rock mechanics is the rock's
compressive strength, which is the maximum amount of pressure
that a rock can withstand before it begins to deform or fail. Other
important properties include the rock's tensile strength, shear
strength, and Young's modulus, which is a measure of its elasticity.

To determine these properties, rock samples are collected during
the drilling process and tested in a laboratory. This allows engineers
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to evaluate the rock's response to different types of stress and strain
and to develop models that can predict its behavior under different
conditions.

Rock mechanics is also important in designing the drilling
operation itself. For example, the diameter of the borehole, the type
of drill bit, and the drilling fluid used can all affect the stresses within
the rock formation. By understanding how these factors interact
with the mechanical properties of the rock, engineers can design
drilling programs that are safe and efficient.

In summary, rock mechanics plays a crucial role in exploration
drilling. By understanding the physical and mechanical properties
of the rock formations that the drill bit encounters, engineers can
predict their behavior and design drilling programs that are safe and
effective. This can help to reduce the risk of failure and improve the
chances of discovering valuable natural resources.

ROCK MECHANICS TESTING

ROCK MECHANICS TESTING refers to the use of laboratory or
field tests to measure the mechanical properties of rocks. The results
of these tests can provide valuable information about the strength,
deformation, and failure behavior of rocks, which is important for
understanding the stability of rock masses and for designing
engineering structures that involve rock.

Some common types of rock mechanics tests include:
Uniaxial compressive strength (UCS) test measures the

maximum compressive stress that a rock can sustain before failure.
The test involves applying a uniaxial compressive load to a cylindrical
rock specimen until it fractures.
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Tensile strength test measures the maximum tensile stress that a
rock can sustain before failure. The test involves applying a tensile
load to a cylindrical rock specimen until it fractures.

Shear strength test: measures the maximum shear stress that a
rock can sustain before failure. The test involves applying a shear load
to a rectangular or cylindrical rock specimen until it fractures.

Point load test measures the strength of a rock by applying a
concentrated load to a small rock specimen at two points. The test
is faster and less expensive than the UCS test but provides a lower
estimate of rock strength.

Indirect tensile strength test: measures the tensile strength of a
rock by applying a compressive load to a cylindrical rock specimen
and measuring the tensile stress that develops perpendicular to the
applied load.

Triaxial test measures the strength and deformation properties
of a rock under confining pressure. The test involves applying a
compressive load to a cylindrical rock specimen while confining it
with a fluid-filled pressure chamber.

Other types of rock mechanics tests include creep tests, fatigue
tests, acoustic emission tests, and permeability tests. The choice of
test depends on the specific properties and behavior of the rock
being tested and the goals of the study or project.
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Chapter 3: Introduction to Exploration
Drilling

E xploration drilling is the process of drilling boreholes in order
to explore and evaluate the subsurface for mineral resources,

geotechnical or environmental purposes. The main objective of
exploration drilling is to obtain information about the characteristics
and composition of subsurface rock formations, including their
depth, thickness, structure, lithology, mineralogy, and geophysical
properties.

Exploration drilling is a complex and multidisciplinary field that
involves a range of drilling methods, techniques, and equipment.
The choice of drilling method and equipment depends on the type
of rock formation, the depth and thickness of the target zone, the
drilling environment, and the objectives of the project. The most
common drilling methods used in exploration drilling include
diamond drilling, reverse circulation drilling, and rotary drilling.

Diamond drilling is the most widely used drilling method in
exploration drilling. It involves the use of a diamond-tipped drill bit
to cut through hard rock formations. Diamond drilling is preferred
for its accuracy, high core recovery rate, and ability to obtain
high-quality samples of the subsurface rock formations. Reverse
circulation drilling, on the other hand, is used for drilling soft to
medium-hard rock formations. It involves the use of a pneumatic
hammer and a circulation system to extract rock chips from the
borehole. Rotary drilling, on the other hand, is used for drilling
unconsolidated formations, such as sands, gravels, and clays.
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Exploration drilling plays a crucial role in the discovery and
evaluation of mineral resources, including precious metals, base
metals, coal, and industrial minerals. It also plays an important role
in the assessment of geotechnical and environmental conditions for
infrastructure projects, such as roads, tunnels, and dams.

The success of an exploration drilling project depends on a range
of factors, including the quality and accuracy of the drilling data, the
efficiency and safety of the drilling operation, the cost-effectiveness
of the drilling program, and the ability to interpret and analyze the
drilling results.

In recent years, exploration drilling has undergone significant
technological advancements, including the use of
computer-controlled drilling equipment, downhole sensors, and
real-time data transmission systems. These advancements have
improved the accuracy, efficiency, and safety of exploration drilling,
while reducing the environmental impact and cost of the drilling
operation.conclusion, exploration drilling is a critical and
challenging field that requires a multidisciplinary approach and
advanced technology. It plays a vital role in the discovery, evaluation,
and exploitation of mineral resources, as well as in the assessment
of geotechnical and environmental conditions. The success of
exploration drilling projects depends on a range of factors, including
the choice of drilling method and equipment, the quality and
accuracy of the drilling data, and the ability to interpret and analyze
the drilling results.

EXPLORATION DIAMOND drilling history

THE INVENTION OF THE core bit by Rodolphe Leschot
marked a significant turning point in the history of mineral
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exploration, as it allowed for the efficient and effective collection
of subsurface samples. Prior to this invention, mineral prospecting
was limited to surface outcrops and manual digging, but the
development of diamond drilling technology greatly expanded the
reach and scope of mineral exploration.

In the decades that followed, the diamond drilling industry
continued to evolve and improve, with the advent of PDC drill bits
in the late 1970s being a notable example. The use of PDCs allowed
for faster, more efficient drilling, and opened up new opportunities
for exploration in a variety of settings.

Today, diamond drilling remains a critical tool in mineral
exploration and mining, and continues to be an important area of
innovation and development. With advances in technology,
diamond drilling is now capable of drilling to deeper depths and
in more challenging environments than ever before, making it an
essential tool for mineral exploration and production.

EXPLORATION DIAMOND drilling

EXPLORATION CORE DRILLING is a method used to collect
information about the subsurface geology and mineral deposits of
an area. It is primarily used in the mining and oil and gas industries
to identify and assess the potential for commercially viable deposits.
The process involves drilling a hole into the earth's crust using a
specialized drill rig and a hollow drill bit, called a core bit. As the
drill advances, cylindrical samples of rock, called cores, are collected
and removed from the hole for examination and analysis.

The core samples can provide valuable information about the
rock formations and mineral deposits in the area, such as the type,
size, and distribution of minerals, as well as the structure and

EXPLORATION DRILLING

45



orientation of the rock formations. This information is then used
to determine the feasibility and potential of a mining or drilling
project.

Exploration core drilling can also be used to determine the
physical and chemical properties of the subsurface rocks and
minerals, such as porosity, permeability, and mineral composition.
This information is critical for understanding the potential
productivity of a reservoir and the conditions that may affect drilling
and production operations.

The process of exploration core drilling typically involves several
stages, including site selection, drilling, core retrieval, and analysis.
The choice of drilling site depends on a variety of factors, including
accessibility, environmental impact, and the likelihood of finding
minerals or oil and gas deposits. The drilling process requires careful
planning and coordination, as the drill rig and equipment must be
positioned and operated in a safe and efficient manner to minimize
the impact on the environment and surrounding communities.

Once the cores have been retrieved, they are transported to a
laboratory for analysis. The laboratory technicians will examine the
cores to determine the mineral and rock types, as well as their
physical and chemical properties. This information is then used to
make decisions about the viability of a mining or drilling project, and
to guide future exploration and production efforts.

In conclusion, exploration core drilling is a crucial step in the
exploration and production process, as it provides valuable
information about the subsurface geology and mineral deposits of
an area. The process requires specialized equipment and expertise,
and is subject to strict environmental and safety regulations. Despite
these challenges, exploration core drilling remains an essential tool
for identifying and assessing the potential for commercially viable
mineral and oil and gas deposits.
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DRILL HOLE MAY BE OF three types.
These are the three main types of drill holes that are commonly

used for various purposes.
Primary holes are typically drilled to determine the presence,

quality, and quantity of minerals within the earth's crust. They are
usually relatively shallow and provide a preliminary assessment of the
deposit.

Exploratory holes are drilled to explore the potential for the
extraction of natural resources such as water, oil, and gas. They are
usually deeper than primary holes and may involve the collection of
core samples for more detailed analysis.

Technical holes are drilled to gather specific technical data for
various purposes such as site assessment, geotechnical investigation,
or environmental monitoring. These holes may be shallow or deep,
depending on the data required, and are often used to gather
information for engineering or scientific projects.

CLASSIFICATION OF DRILLING

THESE ARE COMMON CLASSIFICATIONS of drilling based
on the type of material obtained, presence of water, and the principle
involved in the operation.

A. Classifying drilling based on the material obtained is useful
in determining the type of drilling rig and equipment that is needed.
Core drilling involves the removal of cylindrical rock samples (cores)
from the formation, while non-core drilling only involves the
collection of rock cuttings and slurry.

B. Classifying drilling based on the presence of water is
important in determining the type of fluid to be used in the drilling
process. Dry drilling involves drilling without the use of water, while
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wet drilling uses water as a lubricant and cooling medium during the
drilling operation.

C. Classifying drilling based on the principle involved in the
operation is useful in understanding the type of drilling rig and
equipment that is needed. Percussion drilling uses a hammering
action to break up the rock, while rotary drilling uses a rotating
motion to drill the hole. The different types of rotary drilling, such
as auger, calyx, and diamond drilling, each use different types of bits
to cut into the rock.

RC DRILLING

RC (REVERSE CIRCULATION) drilling is a drilling method that
uses a dual-wall drill pipe, where the outer pipe is used to return the
drilling fluid or cuttings to the surface, while the inner pipe is used
to deliver the drilling fluid to the drill bit. This method is commonly
used for drilling in mineral exploration, mining, and geotechnical
engineering projects.

The RC drilling process begins by drilling a pilot hole using a
smaller diameter drill bit. Once the pilot hole is drilled, the drill bit is
replaced with a larger diameter bit and drilling fluid is pumped down
the inner pipe and out through the bit, where it flushes the cuttings
back up the outer pipe to the surface. This process is repeated as the
hole is drilled to the desired depth.

The advantages of RC drilling include:
• Higher rate of penetration: RC drilling can drill faster than

other drilling methods such as diamond drilling, due to the high
flow rate of the drilling fluid and the ability to use larger diameter
bits.
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• Better sample recovery: The cuttings are returned to the
surface in a concentrated stream, which allows for better recovery
and analysis of the samples.

• Reduced ground disturbance: RC drilling causes less ground
disturbance than other drilling methods, which is beneficial in
environmentally sensitive areas.

• Cost-effective: RC drilling is a relatively inexpensive method
compared to other drilling techniques, and it's suitable for drilling in
remote areas with limited access.

RC drilling does have some limitations, such as difficulty in
drilling through hard rock formations and difficulty in obtaining
undisturbed samples for geotechnical analysis. Despite these
limitations, it remains a popular drilling method for mineral
exploration and mining projects.

RC DRILLING HAZARD

LIKE ANY DRILLING METHOD, RC drilling involves potential
hazards that can impact the safety of workers and the environment.
Some of the hazards associated with RC drilling include:

1 High-pressure air: The compressed air used to drive the drilling
bit can cause injury if it comes into contact with skin or eyes.

2 Noise: The high levels of noise generated by the drilling
equipment can cause hearing damage if workers are not wearing
appropriate hearing protection.

3 Dust: The drilling process creates a significant amount of dust,
which can pose a respiratory hazard to workers if appropriate dust
control measures are not in place.
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4 Rock falls: The drilling process can destabilize the rock
formation being drilled, leading to potential rock falls that can cause
injury or damage to equipment.

5 Equipment failure: Malfunctioning drilling equipment can
cause accidents and injury to workers.

To mitigate these hazards, proper safety procedures and
equipment must be in place, including appropriate personal
protective equipment, dust control measures, and regular
maintenance and inspection of drilling equipment.

HISTORY OF REVERSE Circulation Drilling

THE DEVELOPMENT OF RC drilling can be traced back to
the 1920s when diamond drilling was introduced for mineral
exploration. However, it was not until the early 1970s that the first
RC drilling system was developed in Western Australia. Bruce
Metzke and John Humphries of Kalgoorlie created the first RC drill
rods in 1972 to address the challenges of drilling in soft iron ore and
mineral sands using traditional open hole techniques.

RC drilling quickly gained popularity due to its ability to
achieve high-quality samples at a lower cost compared to
conventional diamond drilling. The technique also allowed for faster
and deeper drilling, making it ideal for large-scale mining projects.

In the 1990s, the RC hammer was developed, allowing for faster
and more efficient drilling. High-pressure boosters and auxiliary
compressors were also added to the system to increase penetration
rates and enable drilling in harder rock formations.

Today, RC drilling is widely used in the mining industry,
particularly in Western Australia, due to its ability to provide
accurate and uncontaminated samples, quick retrieval of sample
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rates, and ease of analysis. It is also a cost-effective drilling method
that can penetrate greater depths than traditional drilling
techniques.

Compressed air

COMPRESSED AIR IS A crucial component of RC drilling, as
it is used to power the down-the-hole hammer and rotate the drill
bit, as well as to blow the rock cuttings up the drill pipe to the
surface for collection. The compressed air is typically generated by
an air compressor on the drilling rig and is delivered to the drill bit
through the drill string. By blowing the cuttings up to the surface,
the compressed air helps to keep the borehole clear and allows for
efficient collection and analysis of the cuttings.
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Cyclone

IN RC DRILLING, THE cuttings (rock chips) are brought to the
surface through the drill pipe using compressed air. The cyclone is
used to separate the cuttings from the air stream so that they can be
collected and analyzed. The cyclone works by using centrifugal force
to separate the heavier cuttings from the lighter air, with the cuttings
being directed to a sample bag or container for analysis. This helps to
ensure that the collected samples are representative of the geological
formation being drilled, which is important for accurate exploration
and mining assessments.

AIR COMPRESSOR

AN AIR COMPRESSOR IS a device used to compress air for use
in RC drilling. The compressor is typically located on the drilling
rig and is powered by a diesel engine or electric motor. It works by
drawing in air from the surrounding environment and compressing it
to a higher pressure, which is then used to power the down-the-hole
hammer and rotate the drill bit, as well as to blow the rock cuttings
up the drill pipe to the surface for collection. The compressor can
also be used to power other equipment on the drilling rig, such as
pumps and generators. The size and capacity of the air compressor
will vary depending on the specific drilling application and the
requirements of the drilling rig.

RC HAMMER
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A HAMMER IS A CRUCIAL component of an RC drilling rig.
The hammer provides the percussive force needed to break up the
rock and create a borehole. The hammer is typically located at the
bottom of the drill string and is powered by compressed air delivered
from the air compressor. As the hammer strikes the rock, it creates
fractures and cracks, which allows the cuttings to be blown up the
drill pipe to the surface for collection. The size and type of hammer
used will depend on the specific drilling application and the geology
of the formation being drilled. Hammers can range from small
handheld devices used for environmental sampling to large
down-the-hole hammers used in mining exploration.

Production drilling

PRODUCTION DRILLING typically refers to the use of drilling
techniques to extract mineral resources from the ground on a larger
scale, with the goal of producing a marketable product. RC drilling
can be used for production drilling in certain applications,
particularly in mining operations where the resource is located
beneath a layer of overburden or waste material. In production
drilling with RC, the drilled cuttings are typically analyzed on site
using various methods, such as visual inspection, X-ray fluorescence,
or assay testing, to determine the grade and quality of the mineral
resource. Once the resource has been evaluated, the extracted
material can be processed to separate and recover the valuable
minerals or metals.

DRILL STRING
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THE DRILL STRING IS the collection of drill pipes and other
equipment used to bore the hole and collect the cuttings during RC
drilling. The drill string typically consists of multiple sections of drill
pipe that are screwed together and connected to the down-the-hole
hammer and drill bit at the bottom of the string. The drill string is
lowered into the borehole and rotated by the drilling rig to create
the hole, with the hammer providing the percussive force needed to
break up the rock. The cuttings are then blown up the inside of the
drill string by compressed air and collected for analysis. The length
and diameter of the drill string will vary depending on the specific
drilling application and the depth of the borehole being drilled.

THE COMPONENTS OF AN RC hammer

PISTON - THE PISTON is the component of the hammer that
strikes the top of the drill bit to provide the percussive force needed
to break up the rock.

Bit - The bit is the cutting tool at the bottom of the hammer that
actually cuts into the rock.

Chuck - The chuck is the component that connects the bit to the
hammer and allows for the bit to be changed when needed.

Inner tube - The inner tube is the section of the hammer that
connects the piston to the bit and channels compressed air to power
the hammer.

Outer tube - The outer tube is the protective casing that
surrounds the inner tube and provides support to the hammer
during drilling operations.
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Breakout ring - The breakout ring is a component at the top of
the hammer that helps to secure the hammer in place and allows for
easy disassembly of the hammer for maintenance or repairs.

RC DRILLING ROD

RC DRILLING RODS ARE a type of drill pipe used in Reverse
Circulation (RC) drilling. These rods are specially designed for RC
drilling applications, which involve pumping compressed air down
the drill string to the bottom of the hole, where it is used to drive a
downhole hammer that breaks up the rock.

RC drilling rods are typically made from high-strength steel and
come in a range of diameters and lengths to suit different drilling
applications. The rods are threaded on each end to allow them to
be screwed together and connected to the drill bit and downhole
hammer at the bottom of the hole.

One important feature of RC drilling rods is that they have an
inner tube and an outer tube, which allows for the cuttings to be
collected and transported to the surface. The compressed air flows
down the inner tube and is directed into the downhole hammer,
where it is used to drive the drill bit and break up the rock. The
cuttings are then blown up the outer tube and collected in a cyclone
or other device for analysis.

RC drilling rods are designed to withstand the high stresses and
strains of RC drilling, and are often subjected to bending, twisting,
and impact forces during drilling operations. As a result, they are
typically made from high-strength, wear-resistant materials, and
undergo rigorous quality control procedures to ensure they meet the
demands of the drilling environment.
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"BLOW APP" AND "BLOW Down"

"BLOW APP" OR "BLOW Application" refers to the use of
compressed air during RC drilling to transport the rock cuttings
from the bottom of the hole up to the surface. The compressed air is
pumped down the drill string to the bottom of the hole, where it is
used to power a downhole hammer that breaks up the rock. The air
and cuttings are then forced up the annulus between the drill string
and the borehole wall, and collected at the surface for analysis.

"Blow Down" is a term used to describe the process of cleaning
out the drill string after a drilling operation is complete. During blow
down, compressed air is pumped down the drill string to remove any
remaining cuttings and debris from the drill string and associated
equipment. This helps to prevent contamination of the next drilling
operation, and ensures that the drill string is in good condition for
future use.

In summary, Blow App refers to the use of compressed air during
RC drilling to transport cuttings to the surface, while Blow Down
refers to the process of cleaning out the drill string after drilling is
complete.

ANTIMAGNETIC RC ROD

THE USE OF ANTIMAGNETIC rods in RC drilling can help to
reduce magnetic interference with the instruments used in drilling,
such as survey cameras. Magnetic interference can affect the accuracy

LAJOS KOVACSIK

56



and reliability of the instrument, which can cause problems when
evaluating drilling data.

Antimagnetic rods are usually made of aluminum or other
non-magnetic materials, and they reduce the magnetic effect
between the drill bit and the drill string. This allows the survey
camera to provide more accurate and reliable data about the
composition and structure of the surrounding rock.

However, the use of antimagnetic rods is not always necessary,
and their effectiveness depends on how deep the drilling is and what
types of magnetic rocks the drill encounters. Their use should be
carefully considered based on the specific circumstances and goals of
the drilling.

BACK HAMMER

THE COP BH 160 BACK hammer is a specialized tool used in
drilling operations to free jammed RC/DTH hammers and pipes.
It is designed to apply a powerful hammering action to the drill
string to dislodge any obstructions that may be hindering the drilling
process.

Back hammers are typically used when a drill string or casing
becomes stuck in the borehole, preventing further progress in the
drilling process. The COP BH 160 back hammer is specifically
designed to provide the force necessary to dislodge the obstruction
and free the drill string or casing.

In addition to freeing jammed drill strings and casings, back
hammers like the COP BH 160 can also be used to hammer down or
withdraw casings. This makes them versatile tools that can be used in
a variety of drilling operations.
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The COP BH 160 back hammer is a reliable and durable tool
that is widely used in the mining, construction, and geotechnical
drilling industries. It is designed to be compatible with a range of
RC/DTH hammers and pipes, making it a versatile tool that can be
used in a variety of drilling applications.

Overall, back hammers like the COP BH 160 play a critical role
in drilling operations, helping to overcome obstructions and ensure
that drilling operations can proceed smoothly and efficiently.

RAB DRILLING

RAB DRILLING, ALSO known as rotary air blasting drilling, is
a type of drilling method that uses compressed air to drill through
rock formations and soils. RAB drilling is commonly used for
mineral exploration and geotechnical investigations, where shallow
drilling depths and rapid sampling rates are required.

RAB drilling involves using a rotary bit at the end of a hollow
drill pipe to cut through the rock or soil formation. Compressed
air is then forced down the center of the drill pipe, where it passes
through the bit and out the bottom of the borehole. The
high-pressure air stream blows the cuttings and rock fragments up
and out of the borehole, where they are collected and analyzed for
geologic and mineralogical characteristics.

RAB drilling is typically faster and less expensive than other
drilling methods, such as diamond core drilling, because it requires
less time to set up and break down the drilling equipment, and can
sample a larger area in a shorter amount of time. However, RAB
drilling has some limitations, including its inability to recover intact
rock samples and its susceptibility to caving in unconsolidated
materials.
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RAB drilling rigs are typically mounted on a truck or trailer for
mobility, and may include features such as a compressor, a cyclone
separator to collect the cuttings, and a sample splitter to prepare
samples for analysis. The depth of drilling can vary depending on the
geologic characteristics of the site but is typically limited to shallow
depths of up to 100 meters.

• Lower cost: RAB drilling is relatively inexpensive compared to
other drilling methods, as it does not require drilling fluid.

• High penetration rate: RAB drilling can drill faster than other
drilling methods such as diamond drilling, due to the high flow rate
of the compressed air and the ability to use larger diameter bits.

• Reduced ground disturbance: RAB drilling causes less ground
disturbance than other drilling methods, which is beneficial in
environmentally sensitive areas.

• Suitable for remote areas: RAB drilling is suitable for drilling
in remote areas with limited access, as it does not require a water
source for drilling fluid.

RAB drilling does have some limitations, such as difficulty in
obtaining undisturbed samples for geotechnical analysis and
difficulty in drilling through hard rock formations. Despite these
limitations, it remains a popular drilling method for mineral
exploration and mining projects.

AIR CORE DRILLING

AIR CORE DRILLING IS a type of drilling method used to sample
unconsolidated materials, such as sand, clay, and gravel. This method
is commonly used in mineral exploration, geotechnical
investigations, and environmental assessments where shallow drilling
depths are required.
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Air core drilling involves using a drill bit, typically made of
tungsten or steel, with a hollow center to cut through the material
being drilled. Compressed air is then pumped down the center of
the drill pipe and through the hollow bit, which blows the cuttings
and soil fragments up and out of the borehole to be collected and
analyzed. Unlike RAB drilling, which only recovers fragmented
cuttings, air core drilling can collect intact samples of
unconsolidated materials for analysis.

Air core drilling rigs typically consist of a drill rig mounted on a
truck or trailer, a compressor to supply compressed air, and a cyclone
separator to collect the cuttings. The method is relatively fast and
efficient, and can be used to quickly obtain large volumes of samples.
However, air core drilling is not as precise as diamond core drilling
and is not suitable for drilling through consolidated rock formations.

Air core drilling is often used in combination with other drilling
methods, such as RAB drilling or diamond core drilling, to provide
a more comprehensive understanding of the geologic characteristics
of the subsurface.

• HIGHER SAMPLE RECOVERY: Air core drilling allows for
better recovery and analysis of the samples, as the cuttings are
returned to the surface in a concentrated stream.

• Reduced ground disturbance: Air core drilling causes less
ground disturbance than other drilling methods, which is beneficial
in environmentally sensitive areas.

• Cost-effective: Air core drilling is relatively inexpensive
compared to other drilling methods, as it does not require drilling
fluid.

• Suitable for remote areas: Air core drilling is suitable for
drilling in remote areas with limited access, as it does not require a
water source for drilling fluid.
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Air core drilling does have some limitations, such as difficulty
in drilling through hard rock formations, and it is not suitable for
obtaining undisturbed samples for geotechnical analysis. Despite
these limitations, it remains a popular drilling method for mineral
exploration and environmental sampling projects.

ROTARY DRILLING

ROTARY DRILLING IS a type of drilling that uses rotating
motion to drill into the earth's crust. The drilling tools are rotated by
a prime mover, and pressure is applied at the same time to break up
the rock.

Among the types of rotary drilling, diamond drilling is the most
commonly employed, as diamond bits are capable of cutting through
a wide range of rock formations with greater efficiency compared
to other types of bits. Diamond bits are also more durable and last
longer than other types of bits, making them cost-effective for
drilling in hard rock formations.

The other types of rotary drilling, such as auger, calyx, and rotary
drilling using rock roller bits or tricone bits, each have their own
advantages and disadvantages depending on the specific drilling
conditions and the type of rock formation being drilled. In some
cases, a combination of different drilling methods may be used to
achieve the best results.

DRILL STRING
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THE DRILL STRING IS a critical component of a rotary drilling
rig, as it transmits the torque and weight from the drill rig to the drill
bit, allowing it to penetrate the subsurface. The drill string typically
consists of a series of threaded drill pipes, which are connected
together to form a long, flexible shaft that can be rotated by the
drill rig's rotary table or top drive. Drill collars are thicker, heavier
sections of the drill string that provide weight to the bit and stiffness
to the drill string. Stabilizers are devices that are attached to the
drill string to keep it centered in the borehole and reduce wobbling
or bending. Other components of the drill string may include subs,
crossover subs, and float valves, depending on the specific drilling
operation.

DRILL BIT

THE DRILL BIT IS A key component of the drilling process, as
it is the cutting tool that breaks up and removes rock or soil during
drilling. There are many different types of drill bits available, each
designed for specific drilling conditions and formations. Some
common types of drill bits include:

Tricone bits: these are the most widely used type of drill bit for
rotary drilling. They have three cone-shaped heads that rotate on
bearings and are designed to break up hard rock formations.

PDC (polycrystalline diamond compact) bits: these are a newer
type of drill bit that use diamond particles embedded in a matrix
of tungsten carbide to grind through rock formations. PDC bits
are often used in softer formations and can provide faster and more
efficient drilling than tricone bits.

Diamond impregnated bits: these are similar to PDC bits, but
instead of diamond particles, they have small diamonds embedded
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in the matrix to provide cutting power. Diamond impregnated bits
are often used in hard, abrasive formations such as granite or basalt.

Tungsten carbide insert (TCI) bits: these have tungsten carbide
inserts on the face of the bit to provide cutting power. TCI bits are
often used in harder formations where PDC bits may wear out more
quickly.

Fixed cutter bits: these bits have no moving parts and rely on
a fixed set of cutting elements, such as tungsten carbide, to grind
through the rock. Fixed cutter bits are often used in very hard
formations or in directional drilling applications.

Specialty bits: there are many other types of drill bits available
for specialized drilling applications, such as coring bits for taking
rock samples or diamond wireline bits for deep drilling in hard
formations.
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Calyx drilling
Calyx drilling, also known as shot drilling, is a type of rotary core

drilling that uses hardened steel shot for cutting rock. It is capable of
drilling holes from diamond-drill size up to 6 feet (1.8 m) or more in
diameter.

However, compared to other types of drilling, calyx drilling is
slow and expensive. Additionally, holes cannot be drilled more than
35 degrees off the vertical, as the shot tends to collect on the lower
side of the hole, making it difficult to maintain consistent drilling.

Calyx drilling is mainly used in specialized drilling operations,
such as in the exploration of mineral deposits, where larger holes are
needed for core samples or other types of testing. While it may not
be as versatile as other types of drilling, it can provide valuable data
and information in certain drilling operations.

Auger drilling
Auger drilling is a drilling method used to bore holes in

unconsolidated materials, such as soil, sand, and clay. It is commonly
used in geotechnical investigations, environmental assessments, and
construction projects to collect soil samples and perform soil testing.

The auger drill consists of a hollow stem, which is rotated by a
power source, and a helical or screw-like drill bit that is attached to
the end of the stem. The drill bit cuts into the soil and loosens the
material, which is then brought to the surface by the rotation of the
stem. The cuttings are usually collected in a sample bag or tray for
analysis.

Auger drilling is suitable for shallow drilling depths, typically up
to 30 meters, and can be used to collect undisturbed soil samples for
laboratory testing. The method is relatively fast and economical, and
can be used in areas where other drilling methods, such as diamond
core drilling or sonic drilling, may not be feasible or cost-effective.

Auger drilling rigs can vary in size and complexity, ranging from
hand-operated augers for small-scale projects to large truck-mounted
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auger rigs for commercial applications. The method is also
commonly used in conjunction with other drilling techniques, such
as cone penetration testing (CPT) and soil sampling using a
split-spoon sampler.

One disadvantage of auger drilling is that it can be difficult to
control the drilling direction, which can lead to deviations from the
intended borehole path. Additionally, auger drilling is not suitable
for drilling through hard rock formations, and is best used for softer,
unconsolidated materials.

Hollow stem auger
Hollow stem auger is a type of drilling equipment used in

geotechnical and environmental drilling operations. It consists of a
hollow steel stem with a cutting blade at the bottom that rotates
to remove soil or rock. The hollow stem allows for the collection
of continuous soil samples or installation of monitoring wells or
other subsurface instruments. Hollow stem augers are typically used
for drilling boreholes in soft to medium-hard soils and are often
preferred over solid stem augers because of their ability to collect
high-quality soil samples with minimal disturbance.

Horizontal Directional Drilling (HDD)
Horizontal Directional Drilling (HDD) is a method of drilling

underground for the installation of pipelines, cables, and other
utilities without disturbing the surface. HDD is a type of trenchless
technology, which means that it doesn't require excavation or
digging up the ground.

The HDD process involves using specialized drilling equipment
to bore a hole underground along a predetermined path, and then
pulling a pipeline or cable through the hole. The drilling equipment
includes a drill stem, a drill bit, and a reamer, which is used to enlarge
the hole to the desired size. The drill stem is rotated by a drilling rig
located above ground, and the drilling fluid is used to cool the drill
bit and to carry the cuttings to the surface.
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HDD is a popular method for installing pipelines and cables
because it can be used in a variety of soil conditions, including rock,
and it can be used to install pipelines and cables under obstacles
such as rivers, highways, and buildings. It is also a faster and more
cost-effective method than traditional excavation methods, which
can be time-consuming and expensive.

HDD requires specialized training and equipment, and the
process must be carefully planned and executed to ensure a successful
installation. The drilling path must be carefully designed to avoid any
obstacles or sensitive areas, and the drilling fluid must be carefully
monitored to prevent any environmental damage. Once the drilling
is complete, the pipeline or cable is pulled through the hole using
a cable or pipe-pulling machine, and then connected to the existing
infrastructure.

BACK REAMING

BACK REAMING IS A PROCESS that is often used in Horizontal
Directional Drilling (HDD) operations. It involves enlarging the
pilot hole or borehole that has been drilled in the ground using a
special tool called a reamer.

During back reaming, the reamer is attached to the end of the
drill stem and is pulled back through the pilot hole while rotating. As
the reamer moves through the hole, it removes additional material
from the surrounding soil, enlarging the hole to the desired size. The
back reaming process is typically done in stages, with progressively
larger reamers being used until the desired hole size is achieved.

Back reaming is an important part of the HDD process because
it helps to ensure that the pipeline or cable being installed can be
easily pulled through the enlarged hole. It also helps to remove any
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debris or obstructions that may be in the way, allowing for a smooth
and efficient installation process.

TRENCHLESS TECHNOLOGY
Trenchless technology refers to a set of methods and techniques

for installing, repairing, and replacing underground infrastructure
without the need for extensive excavation and trenching. The aim
of trenchless technology is to minimize disruption to the surface
and reduce the impact on the environment, while providing a
cost-effective and efficient solution for underground construction
and maintenance.

Trenchless technology encompasses a wide range of methods,
including horizontal directional drilling (HDD), micro-tunneling,
pipe bursting, cured-in-place pipe (CIPP) lining, and others. These
methods can be used for installing and repairing pipelines, cables,
and other underground infrastructure, as well as for installing new
utility lines and conduits.

Trenchless technology has several advantages over traditional
excavation and trenching methods. It minimizes disruption to
traffic, reduces noise and air pollution, and lowers the risk of damage
to existing infrastructure. It also requires less equipment, labor, and
time, which can result in cost savings for the project owner.
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DTH drilling

DTH DRILLING, OR DOWN-The-Hole drilling, is a type of
percussive drilling method used to drill boreholes in hard rock
formations. This drilling technique uses a hammer-like device called
a DTH hammer that is connected to the drill bit and is driven into
the rock with repeated impacts.

During DTH drilling, the DTH hammer is lowered into the
borehole and is activated to deliver high-frequency, high-impact
blows to the drill bit. The drill bit, which is typically made of
tungsten carbide, rotates and grinds away at the rock formation,
while the DTH hammer delivers powerful blows to the bottom of
the drill bit. This creates a borehole with a cylindrical shape, and the
rock cuttings are removed from the borehole by compressed air or
water.

DTH drilling is commonly used in mining, construction, and
geotechnical engineering applications, where deep drilling depths
and high drilling rates are required. It is also used in oil and gas
drilling for well completion operations.

DTH drilling rigs are typically mounted on a truck or trailer
for mobility, and may include features such as compressors, dust
collectors, and water injection systems. The drilling depth can range
from a few meters to several hundred meters, depending on the
application and the characteristics of the rock formation.

DTH drilling has several advantages over other drilling
methods, including its ability to drill through hard rock formations,
its high drilling rates, and its ability to provide accurate borehole
data. However, DTH drilling is relatively expensive compared to
other drilling methods, and requires a larger amount of compressed
air or water to remove the cuttings from the borehole.

Triple tube diamond drilling
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Triple tube diamond drilling is a type of drilling method used
for geological and mineral exploration, as well as geotechnical
investigations. It is a variation of diamond core drilling that uses a
triple tube drill bit and a special inner tube to collect high-quality
rock samples for analysis.

The triple tube drill bit consists of three concentric tubes: an
outer tube, a middle tube, and an inner tube. The outer tube acts as
a guide for the drill bit, while the middle tube provides a flow path
for drilling fluids, such as water or drilling mud, to cool and lubricate
the bit. The inner tube is used to collect the core sample as it is cut by
the diamond bit.

The inner tube in triple tube drilling is different from the inner
tube used in conventional diamond drilling. It has a larger diameter
and is equipped with a spring-loaded inner barrel, which expands to
fit the rock core as it is cut by the bit. This design allows the core to
be preserved in its original state, without damage or loss of material.

Triple tube diamond drilling is a slower and more precise
method than other drilling methods, such as air core drilling or
RAB drilling, but it provides high-quality rock samples that can
be analyzed for mineral content, geologic structure, and other
properties. Triple tube drilling rigs may be mounted on a truck or
trailer for mobility and may include features such as automated rod
handling systems, wireline coring systems, and data logging
equipment to enhance drilling efficiency and accuracy.

Triple tube diamond drilling is often used in mineral exploration
projects, such as gold, silver, copper, and nickel deposits, where
accurate and detailed information about the geology and mineral
content of the subsurface is crucial for determining the economic
viability of the deposit.

SAMPLING TECHNIQUES
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SAMPLING TECHNIQUES refer to the methods used to obtain
representative samples of the subsurface material during drilling
operations. The goal of sampling is to collect high-quality material
that accurately represents the geologic and mineralogic
characteristics of the subsurface. The following are some common
sampling techniques used in diamond drilling:

Core sampling: Core sampling involves removing cylindrical
sections of the subsurface material using a core barrel. The core
sample is retrieved by breaking the core into sections and extracting
it from the core barrel. Core sampling is the most common method
of sampling in diamond drilling.

Cuttings sampling: Cuttings sampling involves collecting small
rock fragments that are generated during drilling. Cuttings are
collected using a shaker box, which separates the cuttings from the
drilling mud. Cuttings sampling is a less expensive method of
sampling but may not provide as accurate a representation of the
subsurface as core sampling.

Side-wall sampling: Side-wall sampling involves drilling a hole
and then inserting a special tool to extract a sample from the side
of the borehole. Side-wall sampling is often used in situations where
core sampling is not possible or practical.

Fluid sampling: Fluid sampling involves collecting a sample of
the drilling fluid that is used to circulate cuttings and cool the drill
bit. Fluid sampling can provide information about the subsurface
geology and mineralogy.

Sampling techniques can vary depending on the drilling method,
drilling conditions, and the goals of the project. The collected
samples are then analyzed in a laboratory using various techniques
to determine the composition and properties of the subsurface
material.
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CORE RECOVERY

CORE RECOVERY REFERS to the percentage of the total length
of a drill core that is successfully retrieved during a drilling operation.
It is an important measure of the effectiveness of drilling, as the core
provides a valuable sample of the subsurface material that can be used
for analysis and interpretation.

Core recovery is calculated by dividing the length of the
recovered core by the total length of the drilled interval and
multiplying the result by 100. For example, if a drilling operation
drills a 100-meter interval and recovers 80 meters of core, the core
recovery rate would be 80%.

Core recovery is influenced by a variety of factors, including the
drilling method, the type of core barrel used, the drilling conditions,
and the properties of the subsurface material. Low core recovery can
be a sign of drilling problems, such as borehole collapse or caving,
which can result in lost or damaged core. Inadequate core recovery
can also result in a biased sample, which can lead to inaccurate
interpretations and resource estimates.

High core recovery rates are desirable, as they provide a more
representative sample of the subsurface and increase the chances of
identifying valuable mineral deposits. Diamond drilling is a
commonly used drilling method for achieving high core recovery
rates, as it uses specialized core barrels and drilling equipment
designed to minimize core damage and loss.

THE DIFFERENCE BETWEEN Aircore, RC and Diamond
Drilling
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AIRCORE DRILLING, RC (Reverse Circulation) drilling, and
Diamond drilling are all methods of drilling used in mineral
exploration, geotechnical investigations, and environmental
sampling. Each method has its own advantages and limitations, and
the choice of method will depend on the specific requirements of the
project.

Aircore drilling is a method of drilling used to recover samples
of unconsolidated materials, such as sand and gravel, from the
subsurface. The drill bit used in aircore drilling consists of a hollow
tube with cutting teeth on the bottom, which is driven into the
ground by compressed air. The cuttings are then blown up the inside
of the tube and collected at the surface. Aircore drilling is a relatively
low-cost method, and is commonly used for early-stage exploration
and mapping.

RC drilling is a type of drilling that uses a dual-walled drill
pipe to circulate drilling fluid and cuttings up to the surface. In
RC drilling, a compressor forces air or water down the outer pipe,
which circulates down through the bit and back up the annular space
between the inner and outer pipes, carrying cuttings to the surface.
The cuttings are collected in a sample cyclone and are typically of a
higher quality than those produced by aircore drilling. RC drilling
is commonly used for mineral exploration, as it can reach greater
depths than aircore drilling and can provide more accurate geologic
information.

Diamond drilling is a technique used to extract core samples
from hard rock formations, using a rotating diamond-impregnated
drill bit. The core samples obtained by diamond drilling provide
detailed information about the geologic structure and mineralogy
of the subsurface. Diamond drilling is the most expensive drilling
method, but it is also the most accurate and precise. It is commonly
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used for mineral exploration, geotechnical investigations, and
environmental sampling.

In summary, aircore drilling is typically used for shallow,
unconsolidated material, RC drilling is used for deeper drilling in
hard or semi-consolidated rock, and diamond drilling is used for
high-precision core sampling of hard rock formations.

PERCUSSION DRILLING methods

PERCUSSION DRILLING is a type of drilling method that uses
repeated blows to the drill bit to advance it into the rock formation.
The following are the key elements of percussion drilling methods:

1 Down-the-hole hammer (DTH): In a DTH drilling method,
a pneumatic or hydraulic hammer is located at the bottom of the
drill string, directly below the drill bit. The hammer delivers repeated
blows to the drill bit, breaking the rock and advancing the drill bit
into the formation.

2 Top hammer: In a top hammer drilling method, the hammer is
located at the top of the drill string, above the drill bit. The hammer
delivers blows to the drill bit through the drill string, breaking the
rock and advancing the drill bit into the formation.

3 Reverse circulation (RC): In an RC drilling method, the drill
string is fitted with a special valve that allows for the flow of drilling
fluid in the reverse direction. This enables the removal of broken
rock and debris from the bottom of the hole, reducing the risk of
blockages and improving drilling efficiency.

4 Air percussion: In an air percussion drilling method,
compressed air is used to drive a pneumatic hammer, delivering
blows to the drill bit and breaking the rock. This method is
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commonly used in geotechnical and environmental drilling, where
the removal of drill cuttings is important.

5 Rotary percussion: In a rotary percussion drilling method, the
drill string is rotated while the hammer delivers blows to the drill bit.
This method combines the benefits of rotary and percussion drilling
and is commonly used in geotechnical, environmental, and mineral
exploration drilling.

The choice of percussion drilling method depends on the rock
formation, drilling objectives, and other factors. Understanding the
mechanics and capabilities of each method is critical to the
successful completion of the drilling operation.

INFILL DRILLING

INFILL DRILLING IS a type of drilling technique used in mining,
exploration, and other geological industries. The purpose of infill
drilling is to fill in the gaps or "infill" between existing drill holes to
obtain a more detailed understanding of the geological formations,
mineral deposits, or other subsurface features in a given area.

Infill drilling typically involves drilling additional holes at a
higher density than the initial drilling program, in order to obtain
more precise and accurate data about the subsurface geology. The
spacing and orientation of the infill drill holes are usually determined
based on a variety of factors, such as the geological structure of the
area, the size and shape of the mineral deposit, and the desired level
of detail in the resulting data.

The information obtained from infill drilling can be used to
create more accurate geological models and resource estimates,
which can help mining companies to make more informed decisions
about where to focus their mining operations and how to extract
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resources more efficiently. Infill drilling can also help to identify
potential risks or hazards in the subsurface, such as unstable rock
formations or underground water sources, which can affect mining
safety and productivity.

DRILLING METHODS IN sand and gravel formations

THERE ARE SEVERAL DRILLING methods that can be used
in sand and gravel formations, and the selection of the appropriate
method depends on several factors such as the type of formation,
drilling depth, and the required borehole diameter. In medium
consistency sand and small gravel, rotary drilling using a roller
wrench equipment can be used. This method involves rotating the
drill rods by a special roller wrench instead of using the more
common kelly.

In coarse formations such as gravel and boulders, casing can be
driven by special pile driving equipment with a collapsible mast for
easy transport. Pile driving involves driving a hollow steel casing into
the ground using a pile driver. This method is used to prevent the
borehole from collapsing in unstable formations.

In addition, a powerful yet very light type of percussion drill can
be used to replace older percussion drills when working in coarse
formations. This type of drill uses a combination of percussion and
rotation to drill through hard rock formations. The drill is designed
to be lightweight and portable, which makes it suitable for use in
remote locations.

It's important to note that each drilling method has its
advantages and disadvantages, and the selection of the appropriate
method depends on several factors such as the type of formation,
drilling depth, and the required borehole diameter. A skilled drilling
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operator can determine the best drilling method for a particular
project based on these factors.

COPROD SYSTEM

THE COPROD SYSTEM IS a drilling method that combines the
advantages of top-hammer drilling and down-the-hole drilling. The
system consists of rigid, threaded pipe sections with an impact rod
inside each section. The impact rod is equipped with stop lugs that
hold it in place inside the pipe section.

The sections are joined together using drill pipes that transmit
rotation force only, minimizing stress on the threads and ensuring a
long service life. This eliminates the negative effects of impact energy
transmission through the threads, resulting in high impact power
with minimal wear. Additionally, the smooth and flush outer pipes
prevent jamming, making COPROD highly effective in demanding
rock conditions.

The rock drill is situated on the feed beam on the rig, and impact
energy is imparted from above. The threadless impact rods transmit
impact energy and feed force, while the drill pipes transmit rotation,
combining the speed of top-hammer drilling with the hole
straightness of the down-the-hole method.

COPROD has been shown to be highly effective in large-scale
production drilling and when drilling in fissured or demanding rock
conditions. Overall, COPROD provides good economy and is a
practical and efficient drilling method.

COMBINATION OF TOP-hammer and down-the-hole drilling

LAJOS KOVACSIK

76



THE COMBINATION OF top-hammer and down-the-hole
drilling is a key feature of the COPROD drilling system.
Top-hammer drilling is a method of drilling where a drill bit is
mounted on the end of a rod that is then impacted by a hammer
at the surface, which transmits energy to the bit to break the rock.
Down-the-hole drilling, on the other hand, involves a hammer and
bit that are located at the end of a drill string and are driven into the
rock by compressed air or other fluid.

In the COPROD system, the combination of these two methods
is achieved through the use of rigid, threaded pipe sections with an
impact rod inside each section. The impact rod is equipped with stop
lugs that hold it in place inside the pipe section, and drill pipes are
used to transmit rotation force only, minimizing stress on the threads
and ensuring a long service life.

This combination of top-hammer and down-the-hole drilling
allows for fast drilling with straight holes, while also providing high
impact power with minimal wear and effective drilling in demanding
rock conditions. The COPROD system is a practical and efficient
drilling method that is suitable for large-scale production drilling
and has good economy.

RIGID, THREADED PIPE sections

RIGID, THREADED PIPE sections are a key component of the
COPROD drilling system. These pipe sections are designed to be
rigid to prevent bending and deflection during drilling and are
threaded to allow for easy assembly and disassembly of the drilling
string.
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In the COPROD system, the rigid, threaded pipe sections
contain an impact rod inside each section. The impact rod is
equipped with stop lugs that hold it in place inside the pipe section,
and the drill pipes are used to transmit rotation force only,
minimizing stress on the threads and ensuring a long service life.

The use of rigid, threaded pipe sections in the COPROD system
provides several advantages, including improved hole straightness,
reduced wear and tear on the threads, and increased reliability and
service life. Additionally, the threaded design of the pipe sections
allows for easy assembly and disassembly of the drilling string, which
can improve drilling efficiency and reduce downtime.

HIGH IMPACT POWER WITH minimal wear

THE COPROD DRILLING system is designed to provide high
impact power with minimal wear. One of the key features of the
COPROD system is its use of impact rods with stop lugs, which help
to transmit impact energy and feed force to the drill bit efficiently
and effectively.

Because the COPROD system uses rigid, threaded pipe sections
that are joined together using drill pipes that transmit rotation force
only, the impact energy is transmitted through the impact rod,
rather than through the threads of the pipe sections. This helps to
minimize wear and tear on the threads, which can extend the service
life of the drilling string.

Additionally, the smooth and flush outer pipes of the COPROD
system help to prevent jamming, which can also reduce wear and tear
on the drilling string. This is particularly important when drilling in
demanding rock conditions, where jamming and sticking can be a
common problem.
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Overall, the COPROD system is designed to provide high
impact power with minimal wear, resulting in faster drilling and
improved hole straightness, as well as reduced maintenance and
repair costs over the life of the drilling system.
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Pard system

THE PERCUSSION ASSISTED Rotary Drilling (PARD) system
is a drilling technique that combines the use of percussive power and
rotational force to increase the rate of penetration when drilling in
medium to hard rock formations.

The PARD system includes a high-frequency, low-impact energy
Down-The-Hole (DTH) hammer and a specially designed tricone
drill bit that is attached to a standard rotary drill and drill string. The
system operates at low pressure, typically between 50-100 psi (3.5-7
bar), which is the same pressure used for conventional rotary drilling.

The PARD hammer features a lightweight piston with a short
stroke and a unique parallel air flow system that distributes the air
proportionally between the hammer and the tricone bit. The
high-frequency impacts from the PARD hammer provide additional
energy to break up the rock formation, while the rotational force of
the drill bit grinds away at the rock, resulting in faster drilling rates
and higher overall productivity.

The PARD system is particularly effective in drilling through
hard rock formations, and has been used in a range of applications
including mining, construction, and geotechnical engineering. The
system can be used with various drill bit sizes and types, depending
on the specific drilling requirements and formation characteristics.

SPECIALLY DESIGNED tricone drill bit

A SPECIALLY DESIGNED tricone drill bit is a type of rotary
drilling tool that is specifically designed for use in certain drilling
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applications, such as in hard rock formations or for use with a PARD
system. Tricone drill bits consist of three cone-shaped heads that
rotate on bearings and are equipped with teeth or inserts that grind
away at the rock as the drill rotates.

The design of a tricone drill bit can vary depending on the
specific drilling conditions and the type of rock formation being
drilled. For example, for drilling in hard rock formations, the teeth or
inserts on the cones may be made of tungsten carbide or other hard
materials that can withstand the abrasiveness of the rock. For softer
formations, the teeth or inserts may be made of softer materials that
can be more easily worn down and replaced.

In the case of the PARD system, the tricone drill bit is specially
designed to work in conjunction with the high-frequency,
low-impact energy DTH hammer to provide increased drilling
efficiency and productivity. The design of the tricone bit allows it to
grind away at the rock formation while the PARD hammer provides
additional energy to break up the rock and increase the rate of
penetration.

Overall, the design of a tricone drill bit is an important
consideration in any drilling operation, as it can greatly affect the
efficiency and effectiveness of the drilling process.

GRADE CONTROL

REGARDING THE GRADE control rig, this term generally refers
to a drilling rig that is specifically designed for mining exploration
and grade control purposes. Grade control drilling is an essential
process in the mining industry, as it involves identifying the quality
and quantity of minerals in the ground, which is necessary for
planning and optimizing mining operations.

EXPLORATION DRILLING

81



Grade control rigs are typically smaller and more mobile than
traditional drilling rigs, allowing them to be easily transported to
remote mining sites. They are also equipped with specialized
technology, such as downhole survey tools, that enable them to
accurately map the geology and mineralization of the rock
formations they are drilling into.

The development of grade control rigs has been driven by the
need for more efficient and cost-effective mining methods, as well
as the increasing importance of environmental sustainability in the
mining industry. By providing accurate data on the mineral content
of the ground, grade control drilling helps to minimize waste and
maximize resource recovery, reducing the environmental impact of
mining operations.

Overall, both reverse circulation drilling and grade control rigs
have played important roles in the evolution of mining technology,
enabling more efficient and sustainable mining practices that benefit
both the industry and the environment.

SAMPLING

SAMPLING IN CORE DRILLING refers to the process of
collecting samples during the drilling process. Core drilling is a
method in which diamond drill bits are used to extract cores or core
samples from the ground or rock formation. The samples are then
studied and analyzed for their physical, chemical, and mineralogical
properties.

The sampling process is crucial for obtaining accurate and
representative samples, and the extracted cores are carefully logged
and processed on-site. The samples are typically sent to a laboratory
for further analysis.
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By combining core drilling and sampling techniques, it is
possible to obtain detailed information about mineral deposits and
ore bodies. This information can be used to plan extraction
processes, determine the type and depth of mineralization, and
optimize mining technologies.

WELL CONSTRUCTION.

IT IS IMPORTANT TO note that well construction also involves
testing and monitoring the water quality, as well as maintaining and
protecting the well to ensure its longevity and efficiency. The water
quality testing can include physical, chemical, and biological testing
to determine the suitability of the water for various uses.

Well maintenance activities include cleaning the well, checking
the pump and electrical systems, and monitoring water levels.
Protection of the well is also crucial to maintain its efficiency and
prevent contamination. This can be achieved by proper casing and
sealing of the wellhead, preventing any activities that may pollute the
surrounding area, and keeping the well covered to prevent debris or
other materials from entering.

In conclusion, well drilling and construction involves a
combination of science, engineering, and experience to successfully
construct and maintain a well that can provide a sustainable source
of water. The choice of drilling method, casing and screen placement,
and other operations should be carefully evaluated based on the
geologic conditions, water quality requirements, and other relevant
factors to ensure a successful well construction and operation.

EXPLORATION DRILLING

83



CABLE TOOL METHOD

DRILLING JARS, WHICH are attached to the drill stem above
the bit, impart a reciprocating motion to the drill stem and bit as
they are lifted and dropped. The swivel socket, which is attached to
the top of the drill stem, allows the drilling tools to rotate freely and
prevents twisting of the cable. The cable is the means by which the
weight of the drilling tools is transmitted to the borehole. The cable
also serves to hoist the drilling tools out of the borehole after the
completion of each drilling cycle.

Cable tool drilling is still used in some parts of the world,
particularly in developing countries, but it is not as commonly used
as other drilling methods due to its slow speed and high labor
requirements. Nevertheless, cable tool drilling is still effective in
certain conditions, such as in areas where water-bearing formations
are relatively shallow and not highly pressured. The method is also
effective in drilling wells for irrigation, domestic, and industrial
water supplies.

One advantage of cable tool drilling is its ability to drill through
a wide range of soils and rocks, including hard formations like
granite, basalt, and dolomite. Another advantage is the ability to
screen or filter the water-bearing formation effectively through the
use of large diameter casing and well screens. However, the method
can be relatively slow, and the size and weight of the equipment
makes it difficult to transport to remote locations.
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Clay layer

A CLAY LAYER IS A TYPE of subsurface layer composed
predominantly of clay minerals. Clay is a common type of
sedimentary rock that is made up of very fine-grained particles that
are smaller than 0.002 mm in size. Clay layers can be found in a wide
range of geologic settings and can vary greatly in thickness, extent,
and properties.

Clay layers can have important implications for drilling
operations, as they can have a significant impact on the drilling
process and the properties of the subsurface material. Clay layers can
be relatively soft and easily drilled, or they can be dense and highly
resistant to drilling. They can also have a significant impact on the
porosity and permeability of the subsurface material, as well as the
water-holding capacity of the formation.

In some cases, clay layers can pose challenges for drilling
operations, as they can cause drilling mud to thicken and become
more difficult to circulate. Clay layers can also affect the stability of
the borehole, as they can cause the borehole to collapse or cave in.

However, clay layers can also have benefits for drilling
operations. For example, they can act as a natural barrier to prevent
the migration of water and contaminants from one formation to
another. Clay layers can also act as a natural filter, helping to purify
ground water by removing impurities and contaminants.

Overall, the presence of clay layers in the subsurface can have a
significant impact on drilling operations and the properties of the
subsurface material. It is important for drilling operators to carefully
evaluate the characteristics of clay layers in order to optimize drilling
performance and maximize the quality of the subsurface sample.
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BEDROCK

BEDROCK REFERS TO THE solid rock that underlies all soil,
sediment, and other loose material at the surface of the Earth.
Bedrock is typically composed of hard, consolidated rock that has
been formed through the process of lithification. It is usually found
at a depth of several meters to several kilometers below the surface,
depending on the geologic setting.

Bedrock is an important factor in many geologic processes,
including the formation of mountains, the erosion of land, and the
deposition of sediments. Bedrock can also be a critical factor in
drilling operations, as it can affect the stability of the borehole and
the properties of the subsurface material.

When drilling through bedrock, drill bits must be able to
penetrate and break up the hard rock in order to create a borehole.
The hardness and composition of the bedrock can influence the
choice of drilling method and equipment used. For example,
diamond drilling is a commonly used method for drilling through
hard bedrock, as it uses specialized drill bits with diamond
impregnated tips that are able to penetrate the rock.

Bedrock can also affect the properties of the subsurface material,
including its porosity, permeability, and water-holding capacity.
Bedrock can act as a natural barrier, preventing the migration of
water and contaminants from one formation to another. Bedrock
can also be an important source of ground water, as it can store and
transmit water through fractures and pore spaces in the rock.

Overall, the presence and characteristics of bedrock are
important factors to consider in many geologic and drilling
applications. Understanding the composition and properties of
bedrock can help to optimize drilling performance and improve our
understanding of the subsurface environment.
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SONIC DRILLING

IN ADDITION TO THE benefits mentioned above, sonic drilling
has a number of advantages over traditional drilling methods:

1 Reduced Torque and Stress - Sonic drilling generates less
torque and stress on the drill string compared to other drilling
methods, which reduces the risk of stuck or broken drill rods.

2 Increased Sample Recovery - The resonant energy generated by
the sonic oscillator results in a more efficient cutting action, which
leads to increased sample recovery.

3 Reduced Formation Damage - The reduced friction of the soil
adjacent to the drill string during sonic drilling minimizes formation
damage and ensures a higher quality sample.

4 Versatile and Adaptable - Sonic drilling can be used in a variety
of geologies and formations, making it a versatile and adaptable
drilling method.

5 Faster Penetration Rates - The resonant energy generated by
the sonic oscillator results in very fast penetration rates, which
reduces drilling time and costs.

In conclusion, sonic drilling is a valuable tool for exploration
drilling and geotechnical investigations when a high level of sample
recovery is required or when hard-to-drill formations are
encountered. Its advantages over traditional drilling methods, such
as reduced torque and stress, increased sample recovery, and reduced
formation damage, make it a popular choice among drillers and
geologists.

SONIC DRILLING HAZARD
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ALTHOUGH SONIC DRILLING has many advantages over
traditional drilling methods, it also has potential hazards that must
be taken into consideration. Some of the hazards associated with
sonic drilling include:

1 Noise pollution - Sonic drilling can produce high levels of
noise, which can be disruptive to nearby communities and wildlife.

2 Ground vibration - The resonant energy generated during
sonic drilling can cause ground vibration, which can impact nearby
structures and damage sensitive underground utilities.

3 Risk of Equipment Damage - The high frequency energy
generated by the sonic oscillator can cause damage to the drill rig and
other equipment if not properly maintained and protected.

4 Health and Safety Risks - Sonic drilling can pose health and
safety risks to workers if proper precautions are not taken, such as
wearing protective equipment and using proper ventilation to avoid
inhaling dust and fumes.

5 Environmental Risks - Sonic drilling can impact the local
environment by disturbing wildlife, causing soil erosion, and
contaminating groundwater.

It is important for drillers and geologists to be aware of these
potential hazards and to take the necessary precautions to mitigate
them. This can include conducting environmental assessments,
implementing noise mitigation measures, and providing workers
with proper training and equipment to ensure their safety.

SONIC DRILLING METHOD
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SONIC DRILLING IS AN advanced form of drilling that uses
high-frequency, resonant energy to advance a core barrel or casing
into subsurface formations. This technique involves generating
resonant energy inside the Sonic head using two counter-rotating
weights, which is then transferred down the drill string to the bit
face at various Sonic frequencies. The drill string is simultaneously
rotated to evenly distribute the energy and impact at the bit face.

One of the key advantages of Sonic drilling is its ability to
achieve fast penetration rates. By matching the resonant energy
generated by the Sonic head's oscillator to the formation being
encountered, the driller can achieve maximum drilling productivity.
When the resonant energy coincides with the natural frequency of
the drill string, resonance occurs, resulting in the maximum amount
of energy being delivered to the face while minimizing friction with
the surrounding soil. This allows for faster drilling and more efficient
penetration rates.

Another advantage of Sonic drilling is its ability to collect
high-quality, undisturbed core samples. Because Sonic drilling uses
resonant energy to advance the core barrel or casing, there is less
disturbance to the surrounding soil and rock formations. This allows
for more accurate and reliable sampling, which is especially
important in geotechnical and environmental drilling applications.

Overall, Sonic drilling is a highly advanced and effective drilling
technique that offers several advantages over traditional drilling
methods. While it requires specialized equipment and expertise, it
can provide significant benefits in terms of speed, efficiency, and
sample quality.

SONIC DRILLING TECHNOLOGY
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SONIC DRILLING TECHNOLOGY is a type of drilling method
that uses high frequency vibration to penetrate various types of
materials. This technology is particularly effective in drilling through
hard rock formations, which can be difficult to penetrate using
traditional drilling methods.

Sonic drilling works by using a sonic head that is attached to
a drill string. The sonic head creates high-frequency vibrations that
are transmitted through the drill string and into the drill bit. As
the bit rotates, the vibrations break up the rock, making it easier to
penetrate.

One of the key advantages of sonic drilling is that it produces
very little cuttings or debris. This is because the high-frequency
vibrations essentially liquefy the material being drilled, allowing the
cuttings to be easily removed from the borehole. Additionally, sonic
drilling can produce high-quality core samples that are less likely to
be damaged during the drilling process.

Sonic drilling technology has a number of applications,
including geotechnical investigations, mineral exploration,
environmental testing, and energy extraction. It is particularly useful
in situations where a high degree of precision is required, or where
traditional drilling methods are not effective.

HIGH FREQUENCY VIBRATION

HIGH FREQUENCY VIBRATION refers to mechanical
vibrations that occur at a frequency of more than 20,000 hertz (Hz)
per second. These vibrations are usually produced by specialized
equipment that is designed to produce a rapid back-and-forth
motion at very high speeds.
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In sonic drilling technology, high frequency vibration is used to
create a resonance effect that can break up the material being drilled.
This resonance effect occurs when the frequency of the sonic head
matches the natural frequency of the material being drilled. When
this happens, the material can be penetrated more easily and with less
force, making drilling faster and more efficient.

SONIC DRILL RIGS

SONIC DRILL RIGS ARE specialized drilling equipment that use
sonic drilling technology to penetrate the ground. These rigs are
designed to create high-frequency vibrations that are transmitted
through the drill string and into the drill bit, allowing the bit to
penetrate hard rock and other materials more easily.

Sonic drill rigs typically consist of several key components,
including the sonic head, drill string, and drill rig itself. The sonic
head is attached to the drill string and is responsible for producing
the high-frequency vibrations that are used to penetrate the ground.
The drill string is made up of several sections of steel pipe that are
screwed together, and it is used to transmit the vibrations from the
sonic head to the drill bit.

The drill rig itself is used to support the drill string and sonic
head, and to provide power and control for the drilling operation.
Some sonic drill rigs are mounted on trucks or trailers, while others
are designed to be transported to the drilling site in pieces and
assembled on-site.

Sonic drill rigs are used in a variety of applications, including
geotechnical investigations, mineral exploration, environmental
testing, and energy extraction. They are particularly useful in
situations where traditional drilling methods are not effective or
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where a high degree of precision is required. Sonic drilling can
produce high-quality core samples that are less likely to be damaged
during the drilling process, making it a popular choice for geological
and environmental studies.

SONIC DRILLING ADVANTAGES

SONIC DRILLING TECHNOLOGY offers several advantages
over traditional drilling methods. Some of the main advantages of
sonic drilling include:

Faster drilling: Sonic drilling is faster than many traditional
drilling methods, particularly in hard rock formations. This is
because the high-frequency vibrations created by the sonic head help
to break up the material more efficiently, allowing the drill bit to
penetrate more quickly.

Higher quality samples: Sonic drilling can produce high-quality
core samples that are less likely to be damaged during the drilling
process. This is because the high-frequency vibrations essentially
liquefy the material being drilled, allowing the cuttings to be easily
removed from the borehole.

Minimal waste: Sonic drilling produces very little waste or
cuttings, making it a more environmentally friendly option than
some traditional drilling methods. This is because the
high-frequency vibrations break up the material being drilled into
small particles, which can be easily removed from the borehole.

Precision drilling: Sonic drilling allows for a high degree of
precision, making it an ideal choice for geological and environmental
studies. The high-frequency vibrations can be used to penetrate
materials with a high degree of accuracy, allowing for detailed
mapping and analysis of geological formations.
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Safety: Sonic drilling is generally considered to be a safer drilling
method than some traditional methods, particularly those that
involve the use of drilling fluids or other chemicals. This is because
sonic drilling produces minimal waste and does not require the use
of chemicals or other hazardous materials.

Overall, sonic drilling technology offers several advantages over
traditional drilling methods, making it a popular choice for a wide
range of applications.

SONIC LOG

A SONIC LOG IS A TYPE of well log that measures the velocity of
sound waves as they travel through the rock formations surrounding
a borehole. Sonic logs are used in the oil and gas industry, as well as
in geotechnical and environmental studies, to provide information
about the properties of subsurface formations.

The sonic log is created by lowering a tool called a sonic logging
tool down the borehole. The tool consists of a transmitter and a
receiver, which are separated by a known distance. The transmitter
emits a sound wave, which travels through the rock formations
surrounding the borehole. As the wave travels through the rock, it is
reflected back to the receiver. The time it takes for the sound wave
to travel from the transmitter to the receiver is used to calculate the
velocity of the sound wave through the rock.

Sonic logs provide valuable information about the properties
of subsurface formations, including the density, porosity, and
mechanical strength of the rock. This information can be used to
determine the location and size of oil and gas reservoirs, as well as to
identify potential geological hazards, such as unstable formations or
areas prone to landslides. Sonic logs can also be used to determine
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the quality of well casing and cementing, and to identify potential
problems, such as leaks or other defects.

Overall, sonic logs are a valuable tool in the oil and gas industry
and in geotechnical and environmental studies, providing important
information about subsurface formations that can be used to guide
exploration, drilling, and other activities.

SONIC DRILLING LIMITATIONS

WHILE SONIC DRILLING technology offers many advantages,
there are also some limitations and challenges associated with this
method of drilling. Some of the main limitations of sonic drilling
include:

Cost: Sonic drilling equipment and technology can be expensive
compared to traditional drilling methods. This can make it difficult
for some organizations to justify the cost of using sonic drilling,
particularly for smaller-scale projects.

Limited depth: Sonic drilling is generally effective only to depths
of a few hundred meters. This is because the high-frequency
vibrations produced by the sonic head tend to dissipate as they travel
deeper into the ground, making it more difficult to penetrate hard
rock formations at greater depths.

Limited applicability: Sonic drilling is not always the most
effective drilling method for every situation. In some cases,
traditional drilling methods may be more appropriate, depending on
the type of rock or other materials being drilled, the depth of the
borehole, and other factors.

Noise pollution: Sonic drilling can produce high levels of noise
pollution, which can be a concern for nearby residents or workers.
This may require additional precautions or mitigation measures to
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be put in place to minimize the impact of noise on the surrounding
area.

Equipment maintenance: Sonic drilling equipment can be
complex and require specialized maintenance to keep it functioning
properly. This can add to the overall cost of using sonic drilling
technology.

Overall, while sonic drilling technology offers many advantages
over traditional drilling methods, it is not always the best choice for
every situation. Careful consideration should be given to the specific
requirements of a drilling project before deciding whether or not to
use sonic drilling.

SONIC DRILLING APPLICATIONS.

SONIC DRILLING TECHNOLOGY has a wide range of
applications across several industries. Some of the main applications
of sonic drilling include:

Mineral exploration: Sonic drilling is commonly used in the
mining industry for mineral exploration, as it can quickly and
efficiently extract high-quality core samples from hard rock
formations. These core samples can be analyzed to identify the
location and quality of valuable mineral deposits.

Geotechnical and environmental studies: Sonic drilling is also
used in geotechnical and environmental studies to extract soil and
rock samples for analysis. The high-quality samples produced by
sonic drilling can provide valuable information about the properties
of subsurface formations, which can be used to guide construction
and infrastructure projects, as well as to identify potential geological
hazards.
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Infrastructure development: Sonic drilling can be used to extract
core samples for the design and construction of infrastructure
projects such as bridges, roads, and tunnels. The information
obtained from these samples can be used to ensure that the
construction meets engineering specifications and that the project is
built on a solid foundation.

Groundwater exploration: Sonic drilling can be used to drill
wells for the extraction of groundwater. The high-quality samples
produced by sonic drilling can provide valuable information about
the quality and quantity of groundwater resources in a particular
area.

Oil and gas exploration: Sonic drilling is also used in the oil and
gas industry for exploration and production purposes. It can be used
to extract core samples for analysis, as well as for the installation of
monitoring equipment and the injection of fluids into the subsurface
formations.

Overall, sonic drilling technology has a wide range of
applications across several industries and is often the preferred
drilling method due to its ability to produce high-quality samples
quickly and efficiently.

SONIC DRILLING SAFETY measures

SONIC DRILLING CAN involve several hazards, including noise
exposure, vibration, and the use of heavy equipment. To ensure the
safety of workers and others in the surrounding area, several safety
measures should be taken when using sonic drilling technology.
Some of the main safety measures for sonic drilling include:
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Personal protective equipment (PPE): All workers involved in
sonic drilling operations should wear appropriate PPE, including
hearing protection, safety glasses, hard hats, and steel-toed boots.

Equipment maintenance: Sonic drilling equipment should be
regularly inspected and maintained to ensure that it is functioning
properly and that all safety features are in place and working
correctly.

Noise reduction: Sonic drilling can produce high levels of noise
pollution, which can be a concern for nearby residents or workers.
To minimize the impact of noise, sound barriers and mufflers can be
used to reduce the noise level.

Site preparation: The site where sonic drilling is to be performed
should be properly prepared to ensure that the equipment can be set
up safely and that the surrounding area is free of hazards.

Proper training: All workers involved in sonic drilling
operations should receive appropriate training on the safe operation
of the equipment, as well as on any potential hazards associated with
the work.

Supervision: Sonic drilling operations should be supervised by
a qualified person who can ensure that all safety measures are being
followed and that the work is being performed in a safe manner.

Overall, safety is a critical consideration when using sonic
drilling technology. By following appropriate safety measures,
workers can be protected from hazards associated with sonic
drilling, and the surrounding environment can be safeguarded as
well.

NAVI DRILLING
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NAVIGATIONAL DRILLING, also known as directional drilling,
is a technique used in diamond core drilling to alter the direction
of the drill hole. This technique involves using down hole motors or
wedging methods to change the direction of the drill bit while it is
still in the ground.

One of the main reasons for using navigational drilling is to
control drill hole deviation, which refers to the amount that the drill
hole deviates from the intended path. By using navigational drilling,
drillers can ensure that the drill hole stays on track and reaches its
intended target.

Navigational drilling can also be used to intersect difficult
targets, such as mineral deposits or geological formations that are
located at an angle or in a difficult-to-reach location. In addition,
navigational drilling can enable multiple target intersections by
drilling branch holes off a "parent hole," which can save time and
reduce costs compared to drilling multiple separate holes.

Overall, navigational drilling is a highly specialized application
of diamond core drilling that requires specialized equipment and
expertise. However, when done correctly, it can provide significant
benefits in terms of precision, efficiency, and cost-effectiveness.

ANGLE HOLE DRILLING

ANGLE HOLE DRILLING, also known as directional drilling, is
a technique used in core drilling to create boreholes that are inclined
or deviated from the vertical. This technique is used to access mineral
deposits that are located at depth or at an angle, or to avoid obstacles
such as underground water sources, faults, or unstable rock
formations.
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Angle hole drilling involves using specialized drilling equipment
and techniques to steer the drill bit in a specific direction. This is
typically achieved by using a downhole tool known as a mud motor
or rotary steerable system, which allows the drill bit to be rotated and
steered in a controlled manner.

The angle of the borehole can be adjusted in real-time based on
data obtained from downhole sensors and measurement tools, such
as inclinometers and magnetometers. This allows the drill operator
to steer the borehole towards the target area while avoiding obstacles
and maintaining the desired angle.

Angle hole drilling is a complex and specialized technique that
requires careful planning and execution to ensure that the borehole
is drilled accurately and safely. It is commonly used in mining and
exploration industries to access mineral deposits that are located at
depth or in difficult-to-reach locations, and it can also be used in
geotechnical engineering applications to investigate the subsurface
properties of the earth.

NAVI DRILLING SYSTEM

A NAVI DRILLING SYSTEM is a technology used in drilling
operations to precisely navigate the well-bore and maintain
directional control. It is a type of directional drilling technology that
uses real-time drilling data and advanced sensors to guide the drill bit
to a predetermined target location.

The Navi drilling system utilizes various tools and sensors to
accurately measure the position, inclination, and azimuth of the drill
bit in real-time. This information is then transmitted to the surface
through a telemetry system, allowing the drilling team to monitor
the progress and make necessary adjustments.
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One of the key benefits of the Navi drilling system is its ability
to enable geosteering. Geosteering is the process of adjusting the
well path in real-time based on the geological formation encountered
during drilling. This allows drilling operators to stay within the
target formation and increase the chances of successfully hitting the
desired reservoir.

The Navi drilling system typically uses logging-while-drilling
(LWD) and measurement-while-drilling (MWD) sensors to collect
data about the formation being drilled. The system may also include
surveying tools such as gyroscopic sensors and magnetic sensors to
accurately measure the drill bit's position and orientation.

Overall, the Navi drilling system has revolutionized the drilling
industry by providing increased accuracy, efficiency, and
cost-effectiveness in drilling operations.

FORMATION EVALUATION.

FORMATION EVALUATION is the process of analyzing rock
and fluid data collected during drilling or well logging to determine
the properties and characteristics of subsurface formations. The main
goal of formation evaluation is to provide information about the
reservoir, including its lithology, porosity, permeability, fluid
saturation, and pressure, among other parameters.

Formation evaluation is typically performed using well logging
tools, which are instruments that are lowered into the well-bore to
measure physical properties of the surrounding rock formations.
Some common well logging tools include:

Resistivity tools: These tools measure the electrical resistance of
the formation, which can indicate the presence of hydrocarbons or
other fluids.

LAJOS KOVACSIK

100



Sonic tools: These tools measure the speed of sound waves
through the formation, which can provide information about the
formation's porosity, permeability, and lithology.

Nuclear tools: These tools use gamma rays or neutrons to
measure the formation's density and porosity.

Imaging tools: These tools create a visual image of the formation,
allowing for detailed analysis of the rock structure and composition.

Pressure and temperature tools: These tools measure the pressure
and temperature of the well-bore and surrounding formation.

Formation evaluation is an important part of the oil and gas
industry, as it helps operators determine the potential of a reservoir
and make decisions about drilling and production strategies. It is
also used in other industries, such as mining and environmental
engineering, to evaluate subsurface formations for various purposes.

WEDGE

THE PRISM WEDGE IS a specialized tool used in drilling
operations to anchor borehole instruments, such as inclinometers,
extensometers, and vibrating wire piezometers, in a specific direction
and at a chosen depth. It is designed with a two-stage locking device
that allows the driller to lock the wedge at any point in the borehole
without having to use cement or resin.

The first stage of the locking device locks the Prism wedge at
the chosen depth, while the second stage locks the wedge in the
direction of the wedge facet. This ensures that the wedge stays in
place and maintains its orientation, even under extreme conditions.

The Prism wedge is split in the middle, with a threaded
connection just above the wedge face. This design makes it easier
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to transport and install the wedge in shorter sections, without
compromising its performance.

One of the key benefits of the Prism wedge is that it allows the
driller to lock the wedge at any point in the borehole, orient the
wedge, and anchor the face in the desired direction, all in one trip.
This saves time and reduces the risk of accidents and injuries, making
drilling operations safer and more efficient.

Overall, the Prism wedge is a reliable and durable tool that is
widely used in the mining, construction, and geotechnical drilling
industries. Its two-stage locking device and split design make it an
ideal choice for anchoring borehole instruments in a specific
direction and at a chosen depth, while its single-trip installation
capability makes it a valuable tool for saving time and improving
safety in drilling operations.

DOWNHOLE MOTOR (DHM)

DIRECTIONAL CORE DRILLING is a technique used in
mining, geotechnical engineering, and exploration drilling to steer a
borehole towards a specific target while also collecting core samples.

As you mentioned, directional core drilling requires a specialized
core barrel that can control borehole deviation and steer the hole
towards the target. The core barrel has a drive shaft that runs through
a bushing offset from the center line of the tool, and expanding pads
keep a fixed orientation while drilling in a curve. This allows the
operator to steer the borehole in a specific direction while collecting
core samples.

During the directional cut, core is still collected, but the size of
the core is smaller, typically around 1.062 inches in diameter. This is
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because the borehole is being steered in a specific direction, which
can cause the core to be thinner in some areas.

Directional core drilling is a valuable tool for a variety of
applications, including mineral exploration, geotechnical
engineering, and environmental drilling. It allows for precise control
over the drilling direction, which can lead to more accurate results
and a higher success rate in reaching targets.

MEASUREMENT-WHILE-DRILLING (MWD)

MEASUREMENT-WHILE-DRILLING (MWD) is a drilling
technology that allows real-time measurement and transmission of
drilling data while the well is being drilled. The MWD system uses
downhole sensors to collect information about the drilling
parameters such as the drilling direction, rate of penetration, and
the borehole trajectory, among others. This information is then
transmitted to the surface via a mud pulse telemetry system, which
allows drilling operators to monitor the drilling process and make
necessary adjustments.

The MWD system typically includes a variety of downhole
sensors such as accelerometers, magnetometers, and gamma ray
detectors, which are integrated into the drill string. The sensors
collect data about the formation being drilled, including its
orientation, lithology, and fluid properties. The data is then
processed by an onboard computer and transmitted to the surface.

The MWD system is commonly used in directional drilling
applications where it is important to accurately control the trajectory
of the well-bore. By continuously measuring and analyzing the
drilling parameters, drilling operators can adjust the well path in
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real-time to stay within the target formation and maximize reservoir
contact.

One of the key benefits of MWD technology is that it allows
drilling operators to make informed decisions quickly, which can
improve drilling efficiency and reduce costs. Additionally, the MWD
system provides valuable data about the formation being drilled,
which can be used for formation evaluation and reservoir
characterization.

In summary, MWD technology has revolutionized the drilling
industry by enabling real-time measurement and transmission of
drilling data, improving drilling efficiency, and reducing costs.

SEISMIC SURVEYS

SEISMIC SURVEYS ARE a technique used in geophysics to create
images of the subsurface of the Earth. Seismic waves are generated
and recorded to provide information about the structure and
composition of the rocks and sediments below the surface.

During a seismic survey, a series of controlled explosions or
vibrations are created on or below the surface of the Earth. These
waves travel through the subsurface and are reflected back to the
surface by different layers of rock and sediment. Seismic sensors are
placed on the surface or in boreholes to record the reflected waves.
The data is then processed and analyzed to create an image of the
subsurface.

Seismic surveys can provide information about the depth,
thickness, and composition of rock layers, as well as the presence
of faults, folds, and other geological features. Seismic surveys are
commonly used in the exploration for oil and gas reserves, but they
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can also be used for other purposes, such as the study of earthquakes
or the characterization of aquifers.

Seismic surveys can be conducted on land or at sea, and the
equipment used can vary depending on the size and scope of the
survey. Seismic surveys can be expensive and require specialized
expertise, but they are a valuable tool for understanding the
subsurface of the Earth and for identifying potential natural
resources.

UNDERGROUND DIAMOND drilling

UNDERGROUND DIAMOND drilling is a type of drilling
technique used to extract samples of rock and minerals from
underground mines and other subterranean environments. The
process involves drilling a borehole into the ground using a
diamond-tipped drill bit. The drill bit is attached to a drill string,
which is rotated and advanced into the ground by a drilling machine.

Underground diamond drilling is used for a variety of purposes,
including mineral exploration, geotechnical studies, and mining
production. In mineral exploration, the collected rock samples are
analyzed to determine the presence and concentration of minerals
such as diamonds, gold, and silver. In geotechnical studies, the drill
samples are used to determine the physical and mechanical
properties of the rock and soil in the area, providing information for
designing and constructing underground structures such as mines
and tunnels. In mining production, underground diamond drilling
is used to create pilot holes for blasting or to extract core samples for
mineral processing and quality control.

Underground diamond drilling is a challenging and specialized
type of drilling that requires skilled operators, specialized
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equipment, and a good understanding of geology and rock
mechanics. The process must be carefully planned and executed to
ensure the safety of personnel and equipment and to obtain accurate
and reliable data.

UNDERGROUND DIAMOND drilling hazard

UNDERGROUND DIAMOND drilling can present a variety of
hazards, both to workers and to the environment. Some of the most
common hazards associated with underground diamond drilling
include:

1 Cave-ins and collapses: Diamond drilling often involves
drilling into unstable ground, which can pose a risk of cave-ins and
collapses. This can be a danger to workers, as well as to equipment
and infrastructure.

2 Ground instability: Diamond drilling can also cause instability
in the surrounding ground, which can lead to sinkholes, subsidence,
or other problems. This can be a risk to workers and to the
environment.

3 Chemical exposure: The chemicals used in the drilling mud
and other drilling fluids can be hazardous if they are not handled
and disposed of properly. Workers may be exposed to toxic chemicals
through inhalation, skin contact, or ingestion.

4 Noise and vibration: The noise and vibration generated by
drilling equipment can be a hazard to workers, as well as to wildlife
and nearby communities.

5 Fire and explosion: The use of flammable fluids and gases in
underground drilling operations can pose a risk of fire and explosion.
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6 Airborne particulates: The drilling process can generate a
significant amount of airborne particulates, such as dust and debris,
which can be inhaled by workers and pose a health hazard.

It is important for underground diamond drilling operations to
implement appropriate safety measures to minimize these hazards
and protect workers and the environment. This may include
providing personal protective equipment, implementing effective
ventilation systems, and training workers on safe drilling practices.
Regular safety inspections and audits can also help to identify and
address potential hazards and ensure a safe working environment.
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Blast hole drilling.

BLAST HOLE DRILLING is a method of drilling holes in the
ground for the purpose of extracting minerals or creating foundation
footings for construction. The process involves the use of heavy
machinery, such as a drilling rig, to drill holes in the ground to a
predetermined depth and diameter. The holes are then filled with
explosive material, and the explosion creates a cavity in the rock or
soil, which is then cleared away to reveal the mineral deposit.

Blast hole drilling is commonly used in the mining industry to
extract minerals such as iron ore, gold, and copper. It is also used in
construction to create foundation footings for buildings and other
structures, as well as to create tunnels, access roads, and other
infrastructure.

The process of blast hole drilling can be challenging, as it
requires specialized equipment and expertise to ensure safety and
efficiency. The depth and diameter of the holes must be carefully
controlled, and the explosive material must be properly placed and
detonated to achieve the desired results. Additionally, the
environmental impact of the drilling must be considered and
minimized.

BLAST DESIGN.

BLAST DESIGN IS A CRITICAL process in mining and
construction operations that involves the careful planning of the
placement and configuration of explosive charges in a borehole.
Factors such as the type and properties of the rock or material being
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blasted, the size and shape of the hole, the type and number of
explosives to be used, and the desired results of the blast are all taken
into account during the design process. The goal of blast design is
to create an efficient and effective blasting operation while ensuring
the safety of personnel and minimizing environmental impact. The
design must also comply with applicable laws, regulations, and
industry standards. Proper blast design can help to maximize the
yield of desired materials while minimizing the amount of waste
generated and the potential for damage to surrounding structures
and the environment.

BLAST HOLE DRILLING hazard.

BLAST HOLE DRILLING can present several hazards to workers
and the surrounding environment. Some of the most significant
hazards include:

1 Explosions: The use of explosive material in blast hole drilling
can result in dangerous and potentially fatal explosions if the
material is not handled, placed, and detonated properly.

2 Flyrock: Pieces of rock and debris can be thrown out of the
hole during the explosion and cause injury to workers and damage to
equipment and structures.

3 Noise: The drilling and blasting process can create high levels
of noise that can cause hearing damage to workers and animals in the
surrounding area.

4 Dust: The drilling process can generate large amounts of dust,
which can pose respiratory health hazards to workers and cause
environmental damage.
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5 Vibration: The drilling and blasting process can generate
significant ground vibration, which can cause damage to buildings,
structures, and underground utilities in the surrounding area.

6 Contamination: If not properly managed, the drilling and
blasting process can result in the release of toxic chemicals and heavy
metals into the surrounding environment, contaminating soil, water,
and air.

It is important to take proper safety precautions and follow
industry best practices to minimize these and other hazards
associated with blast hole drilling. This may include using protective
equipment, implementing strict procedures for handling and placing
explosive material, monitoring environmental impacts, and using
proper blasting techniques.

ENVIRONMENTAL DRILLING

ENVIRONMENTAL DRILLING is a type of drilling that is
focused on collecting soil and groundwater samples for the purposes
of environmental investigation and remediation. Environmental
drilling is used to investigate and monitor contamination in soil and
groundwater, as well as to install monitoring wells, injection wells,
and other types of environmental control systems.

Environmental drilling typically involves the use of hollow drill
rods or casing that are driven into the ground using a drilling rig.
Once the drill rod or casing is in place, various types of sampling
tools, such as soil augers, core barrels, or bailers, are lowered into the
borehole to collect samples of soil, sediment, or groundwater.

The samples collected during environmental drilling are
analyzed in a laboratory to determine the presence and
concentration of contaminants such as heavy metals, petroleum
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hydrocarbons, and volatile organic compounds (VOCs). The data
obtained from environmental drilling is used to assess the extent
of contamination, to design remediation plans, and to monitor the
effectiveness of remediation efforts.

Environmental drilling is subject to strict regulations and
guidelines to ensure that drilling activities are conducted in an
environmentally responsible manner. Environmental drilling
companies must comply with regulations governing waste disposal,
groundwater protection, and air quality, among other things.

Environmental drilling can be carried out using a range of
drilling techniques, including rotary drilling, sonic drilling, and
direct-push drilling, depending on the specific site conditions and
the goals of the investigation. The choice of drilling technique will
depend on factors such as the type of soil or rock being drilled,
the depth of the borehole, and the size and nature of the sampling
equipment being used.

WELLBORE

A WELLBORE IS A HOLE that is drilled into the earth to access
underground resources such as oil, gas, water, or minerals. A wellbore
is typically lined with steel or cement casing to prevent collapse and
to protect the surrounding environment from contamination.

The process of drilling a wellbore begins with the use of a drilling
rig, which is used to create a hole in the earth. The drill bit is lowered
into the ground and rotated at high speed, which breaks up the rock
and soil, creating a hole in the ground.

As the drilling progresses, the drill string is extended, and
additional sections of pipe are added to reach deeper into the earth.
Once the desired depth has been reached, steel or cement casing is

EXPLORATION DRILLING

111



inserted into the wellbore to protect it from collapse and to isolate it
from other formations.

The wellbore may be completed by installing a perforated pipe or
screen, which allows the desired resource, such as oil or water, to flow
into the wellbore and be brought to the surface. Alternatively, the
wellbore may be left unplugged, allowing natural gas or oil to flow to
the surface.

Wellbores are an important tool for accessing natural resources,
and careful attention must be paid to ensure that the drilling process
is carried out safely and that the wellbore is properly constructed and
maintained to prevent contamination and ensure the longevity of
the well.

PERFORATING

PERFORATING IS A CRITICAL step in the completion process
of an oil or gas well. It involves the use of specialized tools and
explosives to create holes or perforations in the casing or liner of the
wellbore, which allows for the flow of oil, gas, or other resources
from the reservoir into the wellbore.

The perforating process typically involves lowering a perforating
gun into the wellbore, which is a long, cylindrical device containing
multiple charges of explosives. The gun is then positioned at a
specific depth in the wellbore, and the charges are detonated to
create perforations in the casing or liner.

The perforations provide a pathway for the formation fluids to
flow into the wellbore, where they can be extracted or produced to
the surface. The size, shape, and spacing of the perforations can be
designed to optimize the production of resources from the reservoir,
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taking into account factors such as the reservoir properties, fluid
properties, and production goals.

After perforating, other completion equipment, such as a
production tubing string, can be installed in the wellbore to facilitate
the flow of resources to the surface. Proper perforating techniques
and equipment are crucial to ensure a safe and effective completion
process and to maximize the production of oil, gas, or other
resources from the well.

PRESSURE

PRESSURE IS A KEY FACTOR that affects the flow and
production of resources in an oil or gas well. Pressure can be defined
as the force per unit area exerted by the fluids in the reservoir and the
wellbore.

In an oil or gas reservoir, there are different types of pressure that
can impact the production process. These include:

Reservoir pressure: The pressure of the fluids in the reservoir,
which is caused by the weight of the overlying rock and the amount
of fluids present in the reservoir. Reservoir pressure can affect the
rate and efficiency of resource production from the wellbore.

Wellbore pressure: The pressure of the fluids in the wellbore,
which is influenced by various factors such as the production rate,
fluid properties, and wellbore geometry. Wellbore pressure can affect
the flow of resources from the reservoir into the wellbore.

Fracture pressure: The pressure required to fracture the rock
formation around the wellbore, which can create pathways for the
flow of resources into the wellbore. Fracture pressure can be
influenced by factors such as the depth of the reservoir, the type of
rock formation, and the fluid properties.
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Proper management of pressure is crucial in the oil and gas
industry to ensure the safe and efficient production of resources from
the reservoir. Techniques such as hydraulic fracturing and pressure
maintenance can be used to optimize pressure levels and maximize
the recovery of oil, gas, or other resources from the well.

WELLHEAD

A WELLHEAD IS A CRITICAL piece of equipment that is
installed at the surface of an oil or gas well. Its main function is to
control the flow of resources from the wellbore, as well as to protect
the environment and personnel working on the well site.

The wellhead typically consists of a series of valves, fittings, and
other components that are mounted on top of the casing or tubing
strings that extend from the wellbore to the surface. The wellhead
serves as a primary barrier to prevent the escape of oil, gas, or other
fluids from the wellbore, which can pose a risk to the environment
and to workers on the site.

The wellhead also provides a means for controlling the flow of
resources from the wellbore to the surface. This can be accomplished
through the use of production valves, chokes, and other flow control
devices that regulate the pressure and rate of fluid flow.

In addition to its production and safety functions, the wellhead
also provides access to the wellbore for maintenance and servicing.
This can include operations such as well testing, well stimulation,
and well workover activities.

Overall, the wellhead is a critical component of the oil and gas
production process, and its proper design, installation, and operation
are crucial to ensuring the safe and efficient production of resources
from the well.
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PRODUCTION TUBING

PRODUCTION TUBING IS an essential component of the
completion equipment used in oil and gas wells. It refers to a steel
pipe that is inserted into the wellbore to transport the resources from
the reservoir to the surface.

The production tubing is typically installed inside the casing or
liner and extends from the bottom of the wellbore to the wellhead at
the surface. It provides a pathway for the oil, gas, or other fluids to
flow from the reservoir to the surface, where they can be processed
and transported for further use.

The production tubing is designed to withstand the high
pressures and temperatures that are present in the wellbore, as well
as the corrosive properties of the production fluids. It is often lined
with coatings or corrosion-resistant materials to enhance its
durability and longevity.

The diameter and thickness of the production tubing can vary
depending on the specific characteristics of the well and the
production goals. The tubing may also be equipped with various flow
control devices, such as packers, valves, and screens, to optimize the
flow of resources and prevent wellbore damage.

Overall, the production tubing is a critical component of the
well completion process, and its proper design, installation, and
maintenance are essential to ensure the safe and efficient production
of oil, gas, or other resources from the well.

MULTI-PURPOSE DRILL Rigs
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MULTI-PURPOSE DRILL rigs are drilling machines that are
designed to perform multiple drilling operations, typically including
both core drilling and reverse circulation (RC) drilling. These rigs
are often used in mineral exploration and environmental drilling
programs, as they provide a flexible and cost-effective solution for
drilling a variety of hole sizes and depths.

Multi-purpose drill rigs typically feature a modular design that
allows for quick and easy changes between different drilling
configurations, including the drill bit, mud pump, and downhole
tools. This versatility makes them ideal for drilling programs that
require a mix of different drilling techniques, such as drilling both
large diameter holes for environmental sampling and smaller
diameter holes for geotechnical testing.

Some of the key features of multi-purpose drill rigs include:
1 Robust and reliable construction: Multi-purpose drill rigs are

designed for tough drilling conditions and are built to withstand the
demands of drilling in remote and challenging environments.

2 Modular designs: The modular design of multi-purpose drill
rigs allows for easy changes between drilling configurations, which
minimizes downtime and maximizes efficiency.

3 High mobility: Many multi-purposes drill rigs are designed for
easy transport and can be quickly deployed to drilling sites, making
them ideal for drilling programs in remote locations.

4 Versatility: The ability to perform multiple drilling techniques
with a single rig makes multi-purpose drill rigs a versatile and
cost-effective solution for a wide range of drilling programs.

Overall, multi-purpose drill rigs offer a flexible and efficient
solution for drilling programs that require a mix of different drilling
techniques. Whether you are conducting mineral exploration or
environmental drilling, a multi-purpose drill rig can provide the
versatility and reliability you need to get the job done.
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RC DRILLING RIG

RC (REVERSE CIRCULATION) drilling is a drilling method
used to obtain rock samples for geological and mineral exploration.
The RC drilling rig is specifically designed for this drilling technique,
and is a highly efficient and effective tool for obtaining high-quality
rock samples in a short amount of time.

RC drilling works by circulating air and cuttings from the
borehole back to the surface, rather than circulating drilling fluid
as in traditional diamond core drilling. This allows for faster and
more efficient drilling, as the cuttings are easily removed from the
borehole, reducing the risk of drill string blockage.

The RC drilling rig typically consists of the following
components:

1 Drill rig: The drill rig is the base platform for the RC drilling
rig and provides the power and stability needed to perform the
drilling operation.

2 Drill bit: The drill bit is the cutting component of the drilling
system and is typically made of tungsten carbide.

3 Air compressor: The air compressor is used to generate
high-pressure air to drive the drilling operation and circulate cuttings
back to the surface.

4 Hammer: The hammer is a pneumatic tool that is used to drive
the drill bit into the formation.

5 Sample catcher: The sample catcher is a collection device
located at the bottom of the borehole that captures rock cuttings as
they are produced by the drilling process.

EXPLORATION DRILLING

117



6 Sample tube: The sample tube is a hollow, cylindrical container
that is used to transport the rock cuttings from the sample catcher
back to the surface for analysis.

These are the key components of an RC drilling rig, and the
specific equipment used may vary depending on the drilling
conditions and the type of minerals being targeted. RC drilling is
a fast and efficient drilling method that is well-suited for large-scale
geological and mineral exploration programs.

DIAMOND DRILLING RIG

A DIAMOND DRILLING rig is a specialized piece of equipment
used for diamond core drilling, a technique used to obtain rock
samples for geological and mineral exploration. The diamond
drilling rig is specifically designed for this drilling technique, which
involves cutting a cylindrical core of rock from the formation being
drilled.

Diamond core drilling is a slow and precise drilling method
that is used to obtain high-quality rock samples for analysis. The
diamond drilling rig typically consists of the following components:

1 Drill rig: The drill rig is the base platform for the diamond
drilling rig and provides the power and stability needed to perform
the drilling operation.

2 Drill bit: The drill bit is the cutting component of the drilling
system and is typically made of industrial diamonds embedded in a
matrix material.

3 Core barrel: The core barrel is a cylindrical container that
surrounds the drill bit and captures the rock core as it is cut from the
formation.
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4 Core barrel assembly: The core barrel assembly is the
combination of the core barrel and other components that make up
the drilling system, including the drill rods and reaming shells.

5 Drilling fluid: Drilling fluid, also known as mud, is used in
diamond core drilling to flush cuttings from the borehole and
provide lubrication for the drill bit.

6 Downhole motor: A downhole motor may be used in
diamond core drilling to provide additional power to the drill bit
and improve drilling efficiency.

These are the key components of a diamond drilling rig, and
the specific equipment used may vary depending on the drilling
conditions and the type of minerals being targeted. Diamond core
drilling is a slow but precise drilling method that is well-suited for
obtaining high-quality rock samples for geological and mineral
exploration.

TOP DRIVE

A TOP DRIVE IS A MOTORIZED device that is mounted on the
drilling rigs mast or derrick and is used to rotate and lift the drill
string. It has largely replaced the traditional rotary table and kelly
system, which required manual labor to turn the drill string and raise
and lower it.

Top drives offer several advantages over traditional drilling
methods. For example, they can provide greater control over the
drilling process, resulting in more precise drilling and fewer
accidents. They can also drill faster and more efficiently, as they
can continuously rotate the drill string while making connections,
reducing the downtime between drill pipe changes. Additionally,
top drives can handle longer drill strings and heavier loads than
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traditional drilling methods, making them ideal for deep drilling
operations.

Overall, the use of top drives has significantly improved drilling
efficiency and safety, and it is now a widely adopted technology in
the oil and gas industry.

CHUCK DRIVE

IN THE CONTEXT OF A diamond drilling rig, a chuck system
refers to the mechanism used to hold and rotate the diamond drill
bit during drilling operations. Diamond drilling rigs are commonly
used in the mining and exploration industries for extracting core
samples from underground formations.

The chuck system on a diamond drilling rig typically consists of
a chuck and a spindle. The chuck is a specialized clamp that holds
the diamond drill bit in place, while the spindle is a motorized
mechanism that rotates the drill bit at high speeds. The chuck and
spindle are designed to work together to ensure that the drill bit
remains securely in place during drilling operations, and to provide
precise control over the speed and direction of the drilling.

Diamond drilling rig chucks are typically designed to hold a
variety of different sizes and types of diamond drill bits, and may
be adjustable to accommodate different drilling conditions and
formations. The chuck system is a critical component of the diamond
drilling rig, as it directly affects the efficiency, accuracy, and safety of
the drilling operation.

WIRELINE DIAMOND DRILLING
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THE WIRELINE SYSTEM provides support and control of the
drill bit while drilling and allows for retrieval of the core samples
and drilling tools to the surface. This method is commonly used for
mineral exploration, geotechnical investigations, and environmental
monitoring, as it can provide high-quality core samples with
minimal damage to the surrounding rock formation. Additionally,
the wireline system allows for continuous monitoring of drilling
parameters and real-time adjustment of drilling conditions for
optimal results.

ROTARY AND WIRE LINE Diamond Drilling

ROTARY DRILLING AND wireline drilling are two primary
types of diamond drilling used in the mining, oil and gas, and
geotechnical industries. Rotary drilling involves the use of a
diamond bit attached to the end of a rotating drill string. As the drill
string rotates, the diamond bit cuts into the rock or soil, creating a
borehole. The cuttings are carried to the surface by the drilling fluid,
which is pumped down through the drill string and out through the
bit.

Wireline drilling, also known as core drilling, involves the use of
a specialized drilling rig and a wireline core barrel. The core barrel is
lowered into the hole and the bit cuts a cylindrical sample of rock
or soil, called a core. The core is then retrieved to the surface by a
wireline cable, which is used to lift the core barrel and its contents to
the surface.

In wireline drilling, the diameter of the core sample is controlled
by the size of the core barrel used. The most common sizes of core
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barrels are AQ, BQ, NQ, HQ, and PQ, which correspond to drill
bit diameters of 48mm, 60mm, 75.7mm, 96mm, and 122.6mm,
respectively.

The choice of drill bit size used in wireline drilling depends on
several factors, including the desired core diameter and the depth
of drilling. Larger drill bit diameters require more power to drive
the drilling, so the choice of drill size also depends on the available
drilling equipment and the drilling conditions.

THE DRILL STRUCTURE used for diamond core drilling
typically consists of several components

DIAMOND BIT: THE DIAMOND bit is the drilling tool that
cuts into the rock or soil. It is made up of a metallic matrix that holds
small industrial-grade diamonds. As the bit cuts through the ground,
the matrix wears away, exposing more diamonds, which continue to
cut into the rock.

Drill rod: The drill rod is a long, hollow metal tube that connects
the diamond bit to the drilling rig on the surface. It is typically made
of high-strength steel and can be several meters long. The drill rod
is lowered into the hole and rotated to allow the diamond bit to cut
through the rock or soil.

Core tube: The core tube is a hollow metal cylinder that fits
inside the drill rod. It is used to collect a cylindrical sample of rock or
soil, called a core, as the drill bit cuts through the ground. The core
tube is typically made of steel or aluminum and has a cutting edge at
the bottom to capture the core sample.

Cable: The cable is used to lift the core tube to the surface. It is
attached to the core tube by a latching mechanism and is connected
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to a winch on the drilling rig. As the cable is wound in, it lifts the
core tube and its contents to the surface.

Drilling rig: The drilling rig is the equipment used to support
the drill rod and diamond bit. It provides the power to rotate the
drill rod and bit, as well as the force to push them into the ground.
The drilling rig is typically mounted on a truck or trailer and can be
moved from site to site as needed.

Overall, the drill structure used for diamond core drilling is
designed to cut through hard rock or soil and collect high-quality
core samples for analysis. The use of diamond bits and core tubes
allows for efficient and accurate drilling, while the drill rod and cable
provide the necessary support and lifting capabilities.

SOME MAJOR DIAMOND core drilling locations around the
world include.

CANADA: CANADA IS A major destination for diamond core
drilling, particularly in its northern regions, where the exploration
and development of mineral resources, such as gold, copper, zinc,
and nickel, are the primary focus. Canada's extensive mineral
deposits have made it a popular destination for diamond core
drilling.

Australia: Australia is also a significant location for diamond
core drilling. The country is rich in mineral resources, and companies
explore and develop resources such as gold, coal, iron ore, and
diamonds. The mining industry is a significant contributor to the
Australian economy, and diamond core drilling plays a crucial role in
discovering new deposits.

South Africa: South Africa is a major producer of precious
metals and minerals, such as gold, platinum, and diamonds. The
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country's rich mineral resources attract exploration companies to
carry out diamond core drilling, which helps to identify new mineral
deposits.

Russia: Russia is one of the world's leading producers of oil and
gas, and diamond core drilling is a critical exploration technique for
discovering new reserves. The country also has significant mineral
resources, including diamonds, gold, and platinum.

Saudi Arabia: Saudi Arabia is a major oil-producing country, and
exploration companies carry out diamond core drilling to locate new
reserves. The country is also rich in minerals such as gold, copper,
and zinc.

Chile: Chile is a leading producer of copper, and diamond core
drilling is an essential technique for identifying new copper deposits.
The country is also rich in other mineral resources, including gold,
silver, and lithium.

Kazakhstan: Kazakhstan is a leading producer of uranium, and
diamond core drilling is an essential technique for identifying new
uranium deposits. The country also has significant mineral resources,
including copper, gold, and iron ore.

United States: The United States is a significant destination for
diamond core drilling, particularly in its western states, where
mining is a critical industry. The country is rich in mineral resources,
including gold, copper, and coal.

These are just some of the major diamond core drilling locations
around the world. Other countries, such as Peru, Mexico, Argentina,
and Indonesia, also have significant mineral resources and are
popular destinations for diamond core drilling.

DRILLING RISK ASSESSMENT
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DRILLING RISK ASSESSMENT is an important process that
should be conducted before starting any core drilling operation to
identify potential hazards and assess the level of risk associated with
the activity. Core drilling involves drilling through hard materials,
such as rock or concrete, to extract a cylindrical sample of the
material for analysis. The following are some key considerations to
keep in mind when conducting a drilling risk assessment for core
drilling:

Site Assessment: Evaluate the site where the drilling will take
place. Look for any hazards such as overhead power lines, gas lines,
underground cables, or water mains that could pose a risk during
drilling.

Equipment: Inspect the drilling equipment for any defects or
malfunctions that could cause accidents. Ensure that all safety
features such as guards, emergency stops, and safety switches are in
place and functioning correctly.

Personnel: Evaluate the experience level of the personnel
involved in the drilling operation. Ensure that they have the
necessary training and qualifications to operate the drilling
equipment safely. Also, ensure that they have the appropriate
personal protective equipment (PPE), including hard hats, safety
glasses, gloves, and safety shoes.

Weather: Take into account the weather conditions during the
drilling operation. Rain, high winds, and extreme temperatures can
increase the risk of accidents and injuries.

Emergency Procedures: Develop an emergency response plan in
case of accidents or incidents. Ensure that all personnel involved in
the drilling operation are aware of the emergency procedures and
know how to respond in case of an emergency.

Environmental Concerns: Consider any environmental
concerns associated with the drilling operation. Core drilling can
generate dust and noise, which can impact the environment and
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nearby communities. Ensure that the drilling operation complies
with all relevant environmental regulations.

By conducting a drilling risk assessment, you can identify
potential hazards and develop a plan to mitigate those risks. This
will help ensure that the drilling operation is conducted safely and
efficiently.

DRILLING FUNDAMENTALS

THE ESSENTIAL ELEMENTS of a drilling operation are critical
to ensuring the success and safety of the operation. The following are
the basic elements of drilling operations:

1 Choosing the drill bit: The selection of the appropriate drill bit
depends on the depth of drilling, the drilling environment, and the
quality of the material being drilled.

2 Choosing the drill rig: The factors to consider in selecting a
drill rig include the depth of drilling, the drilling environment, and
the quality of the material being drilled.

3 Drilling rules and safety regulations: Adherence to relevant
safety regulations is crucial in drilling operations to avoid accidents
and damage.

4 Drilling technique: The drilling technique involves the
regulation of the direction, speed, and pressure of the drill bit.

The mechanics of rock breaking is also an important aspect of
drilling operations. The process of breaking rocks involves the
pressure generated by the drill bit and the movement of the drill bit.

Drill rig fundamentals are important as they determine the
depth, speed, and accuracy of drilling. Drill rig fundamentals include
the structure of the machine, its drive system, hydraulic system, and
control system.

LAJOS KOVACSIK

126



COMMON DRILLING PROBLEMS

1 SHALE STABILIZATION: Shale is a type of sedimentary rock
that can cause problems during drilling operations. Shale can break
into small pieces and clog the wellbore, leading to reduced flow rates
and increased pressure. Shale stabilization techniques are used to
prevent shale from breaking and clogging the wellbore.

2 Lost Circulation: Lost circulation occurs when drilling fluid
leaks into the surrounding formations, reducing the amount of fluid
in the wellbore. This can lead to reduced flow rates, increased
pressure, and a decrease in the stability of the wellbore.

3 Solids Control: Solids control is the process of removing solid
particles from drilling fluid. Solids can cause problems during
drilling operations by clogging the wellbore, reducing flow rates, and
increasing pressure. Solids control is essential to maintain the proper
consistency of the drilling fluid.

4 Fishing: Fishing refers to the process of retrieving lost or stuck
drill tools or equipment from the wellbore. Fishing can be a
challenging and time-consuming process, and it requires specialized
tools and techniques to successfully retrieve the lost or stuck items.

ESSENTIAL ELEMENTS of a drilling operation

THE ESSENTIAL ELEMENTS of a drilling operation are critical
to ensuring the success and safety of the operation. The following are
the basic elements of drilling operations:
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1 Planning: Planning is the first and most important step in any
drilling operation. This involves a thorough analysis of the geological
data, the selection of the drill site, and the determination of the
drilling objectives.

2 Drilling rig selection: Choosing the appropriate drill rig is
critical to the success of the operation. Factors to consider in
selecting a drill rig include the depth of drilling, the drilling
environment, and the quality of the material being drilled.

3 Drilling fluid selection: The selection of the appropriate
drilling fluid is critical to the success of the operation. Factors to
consider in selecting a drilling fluid include the type of material
being drilled, the drilling environment, and the desired properties of
the fluid, such as its viscosity and density.

4 Drill bit selection: The selection of the appropriate drill bit
is critical to the success of the operation. Factors to consider in
selecting a drill bit include the depth of drilling, the drilling
environment, and the quality of the material being drilled.

5 Drilling technique: The drilling technique involves the
regulation of the direction, speed, and pressure of the drill bit. The
drilling technique must be carefully controlled to ensure the safe and
efficient completion of the operation.

6 Health, safety, and environmental considerations: Adherence
to relevant health, safety, and environmental regulations is crucial in
drilling operations to avoid accidents and damage.

7 Data acquisition and monitoring: Data acquisition and
monitoring are critical to the success of the operation. This involves
the collection and analysis of data related to the drilling process, such
as drilling parameters, fluid properties, and wellbore conditions.

8 Well control: Well control is critical to the safety of the drilling
operation. This involves the management of the pressure and fluid
levels in the wellbore to prevent accidents, such as a blowout.
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DIAMOND DRILLING SITE organization

CORE DRILLING IS A process that involves cutting a cylindrical
section of material, known as a core, from a solid surface using a
diamond-tipped drill bit. Core drilling is often used for geological
exploration, construction, and mining applications. Proper
organization at the site is important for the success of the core
drilling process.

Here are some key considerations for organizing a core drilling
site:

1. Site preparation: Before drilling begins, clear the site of any
debris or obstacles that could impede the drilling process. This
includes removing any excess soil, rocks, and other materials that
could interfere with the drilling equipment.

2. Equipment setup: Assemble and set up the drilling rig and
all other equipment in a safe and stable manner. Make sure that
all equipment is in good working condition and that all safety
precautions are taken.

3. Drill hole location: Determine the location of the drill hole
and mark it clearly. This will ensure that the drilling is done in the
correct spot and that any samples collected will be from the desired
location.

4. Safety: Ensure that all workers and equipment operators are
properly trained and that all safety guidelines are followed. This
includes wearing personal protective equipment (PPE) such as hard
hats, safety glasses, and work boots.

5. Communication: Establish clear lines of communication
among all workers, supervisors, and equipment operators. This will
help to ensure that everyone is aware of any changes or issues that
arise during the drilling process.
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6. Sample collection and handling: Set up a system for
collecting, labeling, and storing core samples properly. This will
ensure that the samples are properly preserved and that they can be
used for analysis later.

7. Clean up: Once drilling is completed, it is essential to clean up
the site. This includes removing all equipment and debris, restoring
the site to its original condition, and properly disposing of any
hazardous materials.

By following these steps, you can help to ensure that the core
drilling process runs smoothly and that any samples collected are of
high quality.
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Diamond Drill-Hole Drilling

DIAMOND DRILLING IS indeed a crucial and often expensive
process in the mining, oil and gas, and geotechnical industries. The
core samples obtained through diamond drilling provide valuable
information about the geological and geotechnical characteristics
of the subsurface, including the location, quality, and quantity of
mineral deposits, as well as the physical properties of the rock or soil,
such as its strength, porosity, and permeability. This information is
vital in making informed decisions about whether to proceed with
mining or other exploration activities and can also help optimize the
efficiency and profitability of mining operations. Drill site selection
is a crucial step in the diamond drilling process and involves a
combination of office work and fieldwork. Before drilling begins, a
team of geologists and engineers will analyze various data sources,
such as geological maps, geophysical surveys, and satellite imagery,
to identify potential drill sites. They will then conduct site visits
to assess the site's accessibility, terrain, and other logistical
considerations, such as the availability of water and power. The team
may also collect rock and soil samples at the site to determine its
mineral composition and other geological characteristics. This
iterative process helps ensure that drilling is physically possible at
each site and can help optimize the chances of a successful
exploration program.

DRILL PROGRAM SUPERVISION and Safety
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ENSURING THE SAFETY of personnel and equipment during
a drilling program is of paramount importance. The supervising
geologist plays a critical role in overseeing the safety of the drilling
operation, in coordination with the drilling contractor's safety
officer. As you mentioned, safety checks are typically performed at
the start of the program, after every rig move, and at random
intervals during drilling.

The safety inspection checklist typically includes items such as
the condition of the rig components (e.g., drill bit, drill string, and
casing), the stability of the drill site, the availability and condition
of safety equipment (e.g., personal protective gear, fire extinguishers,
and first aid kits), and the overall cleanliness of the rig site. Any
problems or hazards identified during the safety inspection must be
promptly corrected before drilling can proceed.

Additionally, the drilling contractor is typically responsible for
maintaining a safe working environment, including complying with
applicable safety regulations and providing safety training to its
personnel. The exploration company and drilling contractor should
work closely together to ensure that safety protocols are followed
and that any safety concerns are promptly addressed.
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Transporting a Drill Rig

TRANSPORTING A DRILL rig involves moving the drilling
equipment from one location to another. This can be done through
several methods, including over-the-road transportation, air
transport, or shipment by sea.

When transporting a drill rig, it is important to take into
consideration the size and weight of the equipment, as well as the
transportation regulations and restrictions in the location where it
is being moved. It is also important to ensure that the drill rig is
properly secured during transportation to prevent damage to the
equipment.

Once the drill rig has arrived at its destination, the next step is
to set it up for drilling operations. This may involve assembling the
various components of the rig, connecting the necessary power and
fluid supplies, and conducting pre-operational tests to ensure that
the rig is in good working condition.

Loading and unloading the drill rig involves transferring the
equipment from the transportation vehicle to the drilling site, and
vice versa. This process may involve using cranes, specialized rigging
equipment, or other lifting devices to move the equipment into
position. It is important to follow proper safety procedures during
this process to prevent accidents and damage to the equipment.

OFF-ROAD MOVEMENT

OFF-ROAD MOVEMENT REFERS to the transportation of
drilling equipment over rough or unpaved terrain to reach a drilling
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site that is not easily accessible by road. This is a common occurrence
in many areas where drilling operations are conducted, such as in
remote locations, forests, deserts, and mountainous regions.

When moving a drill rig off-road, it is important to take into
consideration the rough terrain and the limited accessibility of the
area. This may require the use of specialized vehicles, such as
all-terrain vehicles (ATVs), tracked vehicles, or even helicopters, to
transport the equipment to the drilling site.

In addition to the type of vehicle used, it is also important to
consider the weight and size of the equipment, as well as any
environmental or regulatory restrictions that may apply in the area.
For example, some areas may have restrictions on the use of heavy
equipment or vehicles in protected natural areas, or may require
special permits or approvals to operate in certain areas.

Proper planning and coordination is key to a successful off-road
movement of drilling equipment. This may involve working with
local authorities and stakeholders, and taking into account any
potential environmental impacts, such as erosion or damage to
natural resources. It is also important to follow proper safety
procedures to ensure the safety of the equipment and personnel
involved in the transportation process.
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Core drilling

CORE DRILLING IS A drilling method used to obtain cylindrical
samples of rock or soil, called core samples, from the subsurface. The
structure of a core drilling hole is typically composed of several key
components:

1. The drill bit: The drill bit is the cutting tool that is used to cut
into the rock or soil to create the hole. Core drill bits are designed
specifically to obtain rock core samples, and they come in a variety of
sizes and shapes, depending on the type of rock being drilled.

2. The core barrel: The core barrel is the tube that surrounds the
core sample as the drill bit cuts it. The core barrel is typically made of
steel or another strong metal, and it is designed to protect the core
sample as it is brought to the surface.

3. The drill rod: The drill rod is the steel pipe that connects the
drill bit to the surface. The drill rod is used to transmit the rotational
energy from the surface to the drill bit and also to bring the core
samples to the surface.

4. The core sample: The core sample is the cylindrical piece of
rock or soil that is extracted from the subsurface. The core sample is
typically several centimeters in diameter and several meters long.

5. The core catcher: The core catcher is an attachment that is
used to secure the core sample in the core barrel and keep it from
falling out.

6. The drilling fluid: Drilling fluid is typically used to lubricate
the drill bit and to remove cuttings from the hole.

The structure of a core drilling hole may vary depending on
the specific application, such as drilling for mineral exploration or
environmental studies. The hole size, drilling fluid and drilling
method may also vary to adapt to the specific conditions of the site.
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RIG SETUP

THE CORE DRILLING RIG setup method refers to the process
of preparing and setting up a core drilling rig for drilling operations.
The specific setup method will depend on the type of rig being used
and the specific project requirements.

Here is an overview of the general steps involved in setting up a
core drilling rig:

1. Site preparation: The drilling site should be cleared of debris,
and the area should be leveled and compacted to provide a stable
surface for the rig.

2. Rig assembly: The rig should be assembled according to the
manufacturer's instructions. This includes attaching the drill pipe,
core barrel, and drill bit to the rig.

3. Power and fluid supply: The rig should be connected to a
power source and the drilling fluid supply should be set up and
tested.

4. Rig leveling: The rig should be leveled to ensure that it is stable
and level during drilling operations.

5. Rig alignment: The rig should be aligned with the drill hole,
and the drill pipe should be extended to the correct depth.

6. Safety checks: Safety checks should be performed on the rig,
including an inspection of all equipment and safety systems, to
ensure that everything is in good working order.

7. Drilling: Once the rig is set up and aligned, drilling can begin.
The rig should be monitored during drilling, and adjustments should
be made as necessary to ensure that the drilling is proceeding as
planned.
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It is important to follow the manufacturer's instructions and
safety guidelines when setting up and operating a core drilling rig to
ensure safe and efficient drilling operations.

DRILL RIG FUNDAMENTALS

DRILL RIG FUNDAMENTALS are the basic principles and
components of drilling operations. The following are the key
elements of drill rig fundamentals:

1 Rig components: The drill rig is made up of several
components, including the power source, the hoisting system, the
rotary system, the mud system, and the control system.
Understanding the functions and capabilities of these components is
essential to the successful operation of the drill rig.

2 Power source: The power source is the engine or motor that
provides the energy needed to operate the drill rig. It can be a diesel
engine, an electric motor, or a combination of both.

3 Hoisting system: The hoisting system is responsible for raising
and lowering the drill pipe and other components in the wellbore. It
typically consists of a winch, cable, and other components that work
together to control the movement of the drill string.

4 Rotary system: The rotary system is responsible for rotating
the drill bit and creating the hole in the rock formation. It typically
consists of a motor, gears, and other components that work together
to control the speed and direction of rotation.

5 Mud system: The mud system is responsible for circulating the
drilling fluid and maintaining the proper conditions in the wellbore.
It typically consists of a pump, tanks, and other components that
work together to manage the flow and properties of the drilling fluid.
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6 Control system: The control system is responsible for
managing and controlling the functions of the drill rig. It typically
includes sensors, monitors, and control panels that provide real-time
information about the drilling operation.

7 Drilling parameters: The drilling parameters are the variables
that control the drill rig and the drilling operation. These parameters
include weight on bit, rotary speed, pump rate, and others, and must
be carefully managed to ensure the safe and efficient completion of
the operation.

8 Maintenance: Regular maintenance is essential to the safety
and efficiency of the drill rig. This includes regular inspections,
repairs, and replacement of worn or damaged components.
Understanding the maintenance requirements of the drill rig is
critical to its proper operation and longevity.

OPERATIONS PLAN FOR a Research Drilling Project

EQUIPMENT:
1 Drill rig
2 Drill bits
3 Drill pipes
4 Mud pumps
5 Casing pipes
6 Cement
7 Water tanks
8 Generators
Procedure:
1 Site preparation: clear the area of any obstacles and level the

ground for the rig and equipment.
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2 Set up rig: assemble the drill rig and ensure it is securely
anchored to the ground.

3 Install mud pumps: connect the mud pumps to the drill rig and
fill the water tanks.

4 Install drill bits: attach the drill bits to the drill pipes and
connect them to the rig.

5 Start drilling: begin drilling operations, monitoring the drill
bit and mud flow, and adjusting as necessary.

6 Install casing: as drilling progresses, install casing pipes to
stabilize the hole and prevent cave-ins.

7 Cementing: once the desired depth is reached, circulate
cement to secure the casing in place and prevent contamination of
the hole.

8 Sample collection: collect samples from the drilled hole for
further analysis.

9 Disassemble rig: disconnect the drill pipes, mud pumps, and
other equipment from the rig and prepare for transport.

10 Clean up: remove all debris and equipment from the site,
leaving it in its original condition.

Note: Always follow safety protocols and consult with
experienced personnel for any deviations from the plan.

DRILLING QUALITY CONTROL.

DRILLING QUALITY CONTROL is an important process in
core drilling operations, as it helps to ensure that the drilling is
carried out safely, efficiently, and with a high level of accuracy.
Quality control involves monitoring and evaluating various aspects
of the drilling process, including the drilling equipment, drilling
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fluids, and drilling techniques, to ensure that they meet established
standards and specifications.

Some of the key components of drilling quality control include:
Equipment inspection: Regular inspection and maintenance of

drilling equipment is essential to ensure that it is functioning
properly and is safe to use. This includes monitoring the condition of
the drill bit, drill pipe, and other equipment, and making repairs or
replacements as needed.

Drilling fluid monitoring: Drilling fluids must be carefully
formulated and monitored to ensure that they have the correct
properties for the drilling operation. This includes monitoring the
viscosity, density, and other properties of the mud, and making
adjustments as needed.

Core recovery: Monitoring the recovery of core samples is
important to ensure that the drilling is accurately targeting the
desired geologic formations. Poor core recovery can be a sign of
drilling problems, such as bit wear, fluid loss, or incorrect drilling
techniques.

Drilling parameters: Monitoring drilling parameters, such as
drilling speed, torque, and pressure, can help to identify any issues
that may be affecting the drilling process. This can help to optimize
the drilling operation and minimize the risk of equipment failure or
other problems.

Overall, drilling quality control is a critical component of core
drilling operations, as it helps to ensure that the drilling is carried
out safely, accurately, and efficiently. It requires careful attention to
detail, as well as regular monitoring and evaluation of all aspects of
the drilling process.

DIAMOND DRILL HOLE Monitoring
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DIAMOND DRILL HOLE monitoring is a crucial aspect of
diamond drilling as it helps to ensure that the drilling is proceeding
in the right direction and towards the intended target. By using
survey instruments and 3D modelling software, the geologist can
monitor the direction and angle of the drill hole at various depths.
The information gathered is used to make any necessary adjustments
to the drilling process to keep the hole on course and heading
towards the target.

The type of rock being drilled can also impact the direction of
the drilling, and adjustments may be difficult or impossible to make
in some cases. If the hole is significantly off course and cannot be
corrected, it may need to be abandoned before completion to avoid
wasting resources and time.

Ultimately, the monitoring of diamond drill holes is critical for
ensuring the accuracy and success of a drilling program. It helps to
prevent costly mistakes and ensures that the drilling is conducted
safely and efficiently.

Diamond drill hole monitoring is a crucial aspect of diamond
drilling as it helps to ensure that the drilling is proceeding in the
right direction and towards the intended target. By using survey
instruments and 3D modelling software, the geologist can monitor
the direction and angle of the drill hole at various depths. The
information gathered is used to make any necessary adjustments to
the drilling process to keep the hole on course and heading towards
the target.

The type of rock being drilled can also impact the direction of
the drilling, and adjustments may be difficult or impossible to make
in some cases. If the hole is significantly off course and cannot be
corrected, it may need to be abandoned before completion to avoid
wasting resources and time.
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Ultimately, the monitoring of diamond drill holes is critical for
ensuring the accuracy and success of a drilling program. It helps to
prevent costly mistakes and ensures that the drilling is conducted
safely and efficiently.

DRILLING PRODUCTIVITY.

DRILLING PRODUCTIVITY is a measure of how efficiently a
core drilling operation is able to extract mineral samples from the
earth. It is typically measured in terms of the amount of core drilled
per unit of time, or the rate of penetration (ROP).

There are several factors that can affect drilling productivity,
including:

Drill bit design: The design of the drill bit can have a significant
impact on drilling productivity, as it determines how efficiently the
drill can penetrate the rock and extract the core samples. Modern
drill bits are designed to be highly durable and efficient, with a range
of cutting structures and materials available to suit different drilling
conditions.

Drilling technique: The drilling technique used can also affect
drilling productivity. For example, rotary drilling is typically faster
than percussion drilling, but may be less effective in hard or abrasive
rock formations.

Drilling fluids: The use of appropriate drilling fluids can help to
improve drilling productivity by reducing friction and wear on the
drill bit and carrying cuttings to the surface more efficiently.

Drilling equipment: The quality and reliability of the drilling
equipment can also affect productivity, as breakdowns or delays can
significantly impact drilling efficiency.
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Geological conditions: The type of rock being drilled can also
affect drilling productivity, as different formations may require
different drilling techniques or equipment.

Improving drilling productivity requires a careful balance of all
of these factors, as well as ongoing monitoring and optimization
of the drilling operation. By optimizing drilling productivity, core
drilling operations can extract more mineral samples in less time,
improving efficiency and reducing costs.

ROD STUCK (CORE DRILLING)

WHEN CORE DRILLING, a rod can get stuck in the hole, which
can be a frustrating and time-consuming issue to resolve. Here are
some potential causes and solutions for a stuck rod:

1 Bent or misaligned rods: If the rods are not aligned correctly,
they can become stuck in the hole. Solution: Straighten or replace
the bent or misaligned rods.

2 Binding on the inner barrel: The inner barrel can become
stuck on the rod due to improper lubrication or debris in the hole.
Solution: Remove the inner barrel and clean or lubricate it, then
reinsert it into the hole.

3 Debris in the hole: Debris such as rocks or mud can get
wedged between the rod and the wall of the hole, causing it to
become stuck. Solution: Flush the hole with water or air to remove
the debris.

4 Hole collapse: If the hole collapses around the rod, it can
become stuck.

Solution: Remove the debris and reinforce the hole with grout
or other materials.
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If none of these solutions work, it may be necessary to seek the
assistance of a professional drilling contractor or equipment supplier
who can use specialized tools and techniques to free the stuck rod.

CUTTING SETTLING IN vertical or near vertical wellbore

THE SETTLING OF CUTTINGS in vertical or near-vertical
wells can be caused by poorly adjusted drilling mud, which can have
incorrect viscosity, or inadequate flushing, which can result in
cuttings being able to settle back into the wellbore. To prevent
settling, the mud must have a positive transport velocity, meaning
it can move cuttings to the surface. The transport velocity can be
determined using the annular velocity and cutting slip velocity
equations. Turbulent flow, appropriate viscosity and weak gel
strength, high mud density, and the rotation of the drilling tool are
all ways to remove cuttings. Failure to clean the wellbore can result
in a shorter life span for the drilling tool, slower drilling rates, and an
increase in mud density.

DIFFERENTIAL STICKING

DIFFERENTIAL STICKING is a phenomenon that can occur
during core drilling where the drill string becomes stuck in the rock
formation due to the difference in pressure between the rock pore
pressure and the hydrostatic pressure of the drilling fluid (mud). It is
considered a standalone issue, as the underlying cause is not observed
elsewhere.
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WELLBORE GEOMETRY

WELLBORE GEOMETRY IS influenced by factors such as the
surrounding rock properties and the shape of the drill bit. Key
factors include the use of a stiff bottom hole assembly, the presence
of key seats, micro doglegs, ledges, and mobile formations, as well
as issues like undergauge hole, hydro-pressured shale, geo-pressured
shale, overburden stress, tectonic stress, and unconsolidated
formations.

CUTTING SETTLING IN deviated wells

IN DEVIATED WELLS WITH more than 15 degrees deviation,
the settling of cuttings is a concern. The cuttings settle due to gravity,
creating a "cutting bed" on the low side of the wellbore, which can
collapse onto the drilling tool, burying it. Pulling the drill string
upward can loosen the cutting bed, but it can also cause the cuttings
to fill in gaps and fractures, completely jamming the tool. The
settling distance is shorter in deviated wells, and the accumulation
process is faster and more intense. Therefore, it is essential to
calculate and follow proper parameters to avoid this problem in
deviated wells. Failure to do so may result in more costly rescue
operations.

SHALE INSTABILITY
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SHALE INSTABILITY CAN occur when the shale formation loses
stability, disintegrates, and falls into the wellbore. This can happen
when the shale absorbs too much water from the drilling mud,
causing it to swell and lose its stability. This is a chemical process that
can take time to develop, and the signs may not appear until days
later. To prevent this, salt is often added to the drilling mud when
drilling through shale formations to reduce the amount of water the
shale can absorb and lessen the risk of instability and disintegration.

FRACTURED FORMATIONS

FRACTURED FORMATIONS can be challenging to drill due to
the risk of debris falling into the wellbore as a result of increased
pressure and stresses on the rock caused by the rotating drill bit.
These formations are already naturally fractured and prone to
collapse, so drilling must be done with great care. The fractures can
occur without external stress, and if the rock is allowed to move
laterally during drilling, the hole wall may collapse due to the
additional stress on the upper layers and the lateral forces.

JUNK

JUNK IN A DRILLING context refers to any foreign object or
debris that enters the borehole and can potentially interfere with the
drilling process. This can include metal fragments, tools, or other
materials that were not intended to be part of the drilling operation.
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Junk can cause the drill bit to become stuck, leading to costly delays
and repairs. It is important to take steps to prevent junk from
entering the borehole and to remove any junk that is detected as
quickly as possible.

KEY SEAT

KEY SEAT IS A NARROW, elongated groove or notch in the wall
of a borehole, typically caused by the rotating drill string cutting
into the rock. It can pose a problem when attempting to retrieve the
drill string, as the tool assembly may become stuck in the narrower
diameter of the key seat instead of the wider diameter of the original
borehole.

MICRO DOGLEGS

MICRO DOGLEGS ARE SMALL deviations in the wellbore
trajectory that can occur when drilling through rock formations
with varying hardness. They are typically not a significant problem
but can cause the drill string to become stuck if the inclination and
azimuth are adjusted too frequently. Micro doglegs often occur in
conjunction with keyseating and a drill string that is too stiff.

LEDGES
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LEDGES ARE NARROW, elongated ridges that can form in the
borehole during drilling operations. They are typically formed in
drilling environments where alternating hard and soft or fractured
rock layers are present. The drill bit can easily cut through soft or
fractured rock layers, widening them and creating small cavities.
However, the bit is not capable of cutting through hard rock layers,
which can lead to the formation of narrow, small-diameter sections
alternating with wider, cavity-like sections in the borehole. These
narrow sections can cause the drill bit to become stuck. Soft rock
layers typically include sandstone, while harder layers may include
metamorphic brecciated rocks.

MOBILE FORMATION

MOBILE FORMATION REFERS to the phenomenon where
drilling into plastic, easily deformable layers, especially high-pressure
zones, can cause the rock to move towards the wellbore and reduce
the well's parameters, leading to a stuck drill. This is a slow process
that occurs over an extended period, typically affecting longer
drilling operations. It can happen under extreme pressure and
temperature conditions or at great depths. Other possible reasons
for a protracted operation include potential sticking and rescue
operations, which may take several weeks, allowing time for the
plastic formation to deform. Salth rock formations are an example of
rocks that can exhibit mobile formation.

UNDERGAUGE HOLE
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IN HARD, ABRASIVE ROCK formations, the drill bit assembly
can wear down and reduce its outer diameter as the drilling
progresses. When the next bit assembly is inserted, even if its
parameters are in line with the original design, the equipment will
get stuck before reaching the target depth due to the narrowed
profile of the borehole caused by the wear. This phenomenon is
known as an undergauge hole.

HYDRO-PRESSURED SHALE

WHEN DRILLING IN SHALE formations, if the hydrostatic
pressure of the drilling fluid in the wellbore exceeds the external
formation pressure, the excess pressure can cause the shale layers to
start breaking apart and creating fractures, which can then easily fall
into the hole and get stuck in the drill string. However, this excess
pressure is necessary to prevent blowouts. Typically, an additional
pressure of 5-10 bar is maintained, but this can vary depending on
the drilling conditions.

GEO-PRESSURED SHALE

IN THE CASE OF GEO-pressured shale, if we are drilling in a
clay environment and the formation pressure exceeds the hydrostatic
pressure of the drilling fluid for some reason, the well may not start
to flow because the clay can act as a seal. However, this pressure
difference can cause the clay to fracture and break down slowly, and
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the debris can fall into the well, causing obstruction similar to what
we see in the case of collapsed shale due to hydrostatic pressure.

OVERBURDEN STRESS

OVERBURDEN STRESS IS the pressure exerted by the overlying
rock formations and is directly proportional to depth and rock
density. If the mud density cannot balance this pressure, the
formation can fracture and debris can fall into the borehole,
potentially causing the drilling tool to become stuck.

TECTONICAL STRESS

TECTONIC STRESS IS a natural phenomenon caused by the
movement of the Earth's rock plates, resulting in significant lateral or
sideways pressure. This can cause plastic rocks to easily shift, narrow
the drilling parameters, and lead to the previously mentioned
scenarios of a constricted borehole or fractured shale.

UNCONSOLIDATED FORMATION

UNCONSOLIDATED FORMATION refers to rock formations
composed of loose and poorly cemented particles, such as sand and
gravel, which can collapse into the borehole during drilling due to
lack of cohesive strength. Factors that can contribute to this include
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high differential pressures between pore pressure and hydrostatic
pressure, as well as overly aggressive drilling fluid circulation.

FHISING

FISHING IS A TERM USED in core drilling when the tool gets
stuck for some reason, and the area below the point of entrapment
becomes the material to be rescued, called the "fish." When this
happens, drilling must be stopped, and a specialized tool must be
installed to perform the recovery operation. Most tools are specially
designed to perform a specific task or to work with a specific type
of material to be rescued. They are typically affixed to the end of
a fishing string and lowered into the wellbore. There are two main
types of fishing tools: spears, which are designed to be driven into
the fish, and overshots, which surround the pipe from the outside
and grab it for retrieval. If the fish is difficult to grasp, a washover
pipe can be used to create space for fishing by cutting a groove in the
surrounding material. In extreme cases, a junk mill and boot basket
may be required to cut the material into smaller pieces for retrieval.
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How long should drilling continue in case of a stuck tool?

ACCORDING TO SOME SOURCES, if a drilling tool gets stuck,
it is necessary to estimate how long it would take to drill a completely
new well at that depth. The estimate should take into account the
equipment relocation, foundation preparation, and factors affecting
drilling, such as geological and stratigraphic conditions. In addition
to the time factor, the value of the tool left behind should also be
considered, as it can be a significant amount. If the tool cannot be
removed within half of the estimated time, the operation should be
abandoned and a new well established, or the stuck portion should
be cemented, and the operation continued with an inclined drilling.

When making a decision, the following questions should also
be examined. Do we have permission for such an operation, and if
not, how long do we have to wait for it? The position of the mining
authority varies from country to country on such issues. Can the
responsible technical manager decide, or do we need to go to the
authorities? Do we have enough equipment for another well, and if
not, how long does it take to acquire it? These must be considered in
any case, as they can have significant financial implications, whether
it is establishing a new well or cementing and inclining the current
well.

DRILLING DEPTH CONTROL

DRILLING DEPTH CONTROL is a critical aspect of exploration
diamond drilling, a type of drilling used in mineral exploration to
extract cylindrical rock samples (cores) from the subsurface. The goal
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of drilling depth control is to ensure that the drill bit reaches the
desired depth in the subsurface and that the core sample extracted is
representative of the geological structure and properties of the earth.

There are several methods used to control drilling depth in
exploration diamond drilling, including:

Measuring and Monitoring: Depth is typically controlled by
measuring and monitoring the length of the drill string as it is
lowered into the borehole. This is usually done using a depth gauge
that is attached to the drill string and displays the depth in real-time
as the drill string is lowered.

Surveying: In some cases, surveying methods may be used to
control the drilling depth. This involves using instruments such as a
total station or a GPS to measure the position of the drill rig and
the angle of the borehole, and then using these measurements to
calculate the depth of the drill bit.

Electronic Sensors: Electronic sensors such as load cells or strain
gauges can be attached to the drill string to provide real-time data
on the forces being exerted on the drill bit. This data can be used to
ensure that the drill bit is penetrating the subsurface at the desired
depth.

Automated Control Systems: Some exploration drilling rigs are
equipped with automated control systems that can control the
drilling depth and other parameters based on pre-set parameters.
These systems use sensors and software to control the speed and
position of the drill string, ensuring that it reaches the desired depth.

Overall, drilling depth control is an essential aspect of
exploration diamond drilling, and careful attention to the drilling
process is critical to ensure that the core samples obtained are of high
quality and accurately reflect the geological structure and properties
of the earth.
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DRILLING PRESSURE CONTROL

DRILLING PRESSURE CONTROL is an important aspect of
exploration diamond drilling, which is used in mineral exploration
to extract cylindrical rock samples (cores) from the subsurface. The
goal of drilling pressure control is to maintain a consistent pressure
on the drill bit, ensuring that it penetrates the subsurface efficiently
and that the core sample extracted is of high quality and accurately
reflects the geological structure and properties of the earth.

There are several methods used to control drilling pressure in
exploration diamond drilling, including:

Hydraulic Pressure: In many diamond drilling rigs, hydraulic
pressure is used to control the pressure on the drill bit. A hydraulic
system is used to apply pressure to the drilling fluid (mud), which
in turn applies pressure to the drill bit. The pressure can be adjusted
based on the geology of the subsurface and the desired drilling
parameters.

Weight on Bit: Weight on bit (WOB) is another method used
to control drilling pressure. This involves adjusting the weight of the
drill string to apply the desired pressure to the drill bit. The weight
can be adjusted by adding or removing drill pipe or adjusting the
weight of the drilling fluid.

Rotary Speed: The speed of the rotary head on the drilling rig
can also be used to control drilling pressure. Increasing the speed
of the rotary head will increase the pressure on the drill bit, while
decreasing the speed will reduce the pressure.

Electronic Sensors: Electronic sensors such as load cells or strain
gauges can be attached to the drill string to provide real-time data
on the forces being exerted on the drill bit. This data can be used to
adjust the pressure on the drill bit and ensure that it remains within
the desired range.
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Overall, drilling pressure control is an essential aspect of
exploration diamond drilling, and careful attention to the drilling
process is critical to ensure that the core samples obtained are of high
quality and accurately reflect the geological structure and properties
of the earth.

THE MECHANICS OF ROCK breaking

THE MECHANICS OF ROCK breaking is a critical aspect of
drilling operations. Breaking rocks involves the application of
pressure and force to the rock formation using the drill bit. The
following are the basic mechanics of rock breaking:

1 Bit design: The design of the drill bit plays a crucial role in the
efficiency of rock breaking. The shape and geometry of the drill bit
can determine the cutting efficiency and the distribution of the load
on the rock.

2 Rock strength: The strength of the rock formation being
drilled plays a significant role in the efficiency of rock breaking.
Stronger rocks require more force and pressure to break.

3 Cutting speed: The cutting speed of the drill bit can impact the
efficiency of rock breaking. A slower cutting speed can reduce the
efficiency of rock breaking, while a higher cutting speed can increase
the efficiency but also increase the wear on the drill bit.

4 Weight on bit: The weight on bit (WOB) is the force applied
to the drill bit by the drill rig. The WOB can impact the efficiency
of rock breaking and is controlled by the drilling technique and the
drill rig settings.

5 Rotation speed: The rotation speed of the drill bit can impact
the efficiency of rock breaking. A slower rotation speed can reduce
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the efficiency of rock breaking, while a higher rotation speed can
increase the efficiency but also increase the wear on the drill bit.

6 Hydraulics: The hydraulic system of the drill rig can impact the
efficiency of rock breaking. The hydraulic system provides the power
and control needed to drive the drill bit and maintain the correct
drilling parameters.

7 Formation evaluation: The evaluation of the rock formation
being drilled is critical to the success of the drilling operation. This
involves the analysis of the rock properties, such as porosity,
permeability, and geology, to determine the best drilling technique
and parameters for efficient rock breaking.

DRILLING EFFICIENCY

DRILLING EFFICIENCY in core drilling refers to the rate at
which a drill bit can advance through a rock formation, while
producing high-quality core samples. Maximizing drilling efficiency
is important for reducing project costs and minimizing the time
required to complete a drilling project.

There are several factors that can impact drilling efficiency,
including:

Drilling parameters: Optimizing drilling parameters such as the
drilling speed, feed rate, and torque can help to increase drilling
efficiency. However, it is important to balance the desire for faster
drilling speeds with the need to maintain high-quality core samples.

Drill bit selection: Selecting the appropriate drill bit for the rock
formation being drilled can also impact drilling efficiency. Harder
and more durable drill bits may be able to maintain drilling efficiency
for longer periods of time.
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Drilling equipment: The performance of the drilling equipment
can also impact drilling efficiency. Well-maintained and properly
calibrated equipment can operate more efficiently and effectively
than equipment that is not maintained.

Drilling fluid: The type and quality of the drilling fluid used
can also impact drilling efficiency. Lubricating and cooling fluids can
help to reduce friction and heat buildup, allowing the drill bit to
advance through the rock formation more efficiently.

Drilling automation: As mentioned earlier, drilling automation
technologies such as autonomous drilling systems, data analytics,
and remote operation can help to optimize drilling efficiency by
monitoring drilling parameters in real-time and adjusting them as
needed.

Overall, optimizing drilling efficiency requires careful planning,
monitoring, and optimization of drilling parameters and equipment,
as well as the use of advanced technologies to improve drilling
automation and data analysis. By focusing on drilling efficiency, core
drilling projects can be completed more quickly and cost-effectively,
while still producing high-quality core samples.

ROCK FORMATIONS

ROCK FORMATIONS ARE classified based on their chemistry
and structure, and the hardness classification is a relative scale. Rock
hardness can be affected by various factors, such as grain size, rock
hardness, weathering, and fracturing. The grain size, weathering, and
fracturing of a rock formation can affect its drivability, with larger
grain size and fracturing making the rock more abrasive, while
fine-grained, hard rock is less abrasive. Weathering reduces rock
strength, which can also affect its drivability.
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It's important to take into consideration the unique
characteristics of each rock formation when planning a drilling
operation, as the same rock type can have different properties in
different locations and can even change dramatically within the same
drill hole. Drillers must evaluate each rock type as a range with
a number of variables affecting its drivability and choose the
appropriate drill bit accordingly.
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Fracture density

REFERS TO THE NUMBER of fractures or cracks present in a
given volume of rock. In the context of core drilling, fracture density
can be determined by examining the rock core obtained from
drilling and counting the number of fractures visible on the surface
or within the core.

Fracture density is an important parameter in geology and
mining, as it can affect the strength, permeability, and other physical
properties of the rock. High fracture density can make a rock mass
more susceptible to instability or failure, while low fracture density
may indicate a more homogeneous and stable rock mass.

There are several methods used to measure fracture density in
core drilling, including visual inspection, image analysis, and
acoustic measurements. The results of fracture density analysis can
be used to develop geological models, assess the stability of
underground excavations, and optimize mining operations.

INITAL DRILL SETTINGS

ONCE THE APPROPRIATE drill bit has been selected based on
the rock type and conditions, it is important to use the correct initial
drill settings to get the best performance from the bit. The drill
settings are the parameters that control the speed and force of the
drill bit during the drilling process. These parameters can include
the speed of rotation, the weight on the bit (WOB), and the rate of
penetration (ROP).
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The bit label may provide some recommendations for drill
settings, but these are only a starting point, and it may be necessary
to make some adjustments to get the optimum performance from
the bit. This can involve testing and adjusting the drill settings in
real-time, based on the performance of the bit, to ensure that the
drill bit is operating at its best. The correct drill settings can help to
prolong the life of the drill bit, increase the efficiency of the drilling
process, and ensure that the desired sample is obtained.

ORE BODY

AN ORE BODY IS A CONCENTRATION of minerals or metals
that are economically valuable and can be extracted from the Earth's
crust. These minerals or metals may include copper, gold, silver, iron,
nickel, and many others. Identifying and characterizing ore bodies is
an important part of mineral exploration and mining, and it often
involves the use of exploration drilling techniques such as RC
drilling, core drilling, and percussion drilling. Once an ore body has
been identified and characterized, mining companies can plan and
execute extraction strategies to recover the minerals or metals from
the ground.

SAMPLING INTERVAL

SAMPLING INTERVAL IN drilling refers to the distance between
two consecutive samples taken during the drilling process. In
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exploration drilling, a sample is usually collected every few meters,
and the distance between the samples is the sampling interval.

The sampling interval is determined by a number of factors,
including the type of drilling method used, the characteristics of the
geological formation being drilled, and the desired level of detail in
the geological data being collected.

In general, a smaller sampling interval allows for more detailed
and accurate geological data to be collected, but it can also increase
the cost and time required for drilling. Conversely, a larger sampling
interval can reduce the cost and time required for drilling, but it may
result in less detailed and accurate geological data.

The sampling interval is an important consideration in
exploration drilling because it affects the amount and quality of the
geological data that can be collected. A suitable sampling interval
should be chosen to ensure that the geological data collected is
sufficient for the exploration or mining project's requirements.
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Drilling tools

DRILL BIT: A DRILL bit is a cutting tool used to create a hole in
the ground during diamond drilling. Different types of drill bits are
used depending on the ground conditions and the type of minerals
being sought.

Core barrel: A core barrel is a cylindrical container used to
recover core samples during diamond drilling. It contains an inner
tube called a "core tube" which holds the rock sample and a "core
lifter" which helps to retrieve the sample.

Drill rods: Drill rods are long, tubular steel rods that are
connected together to form a drill string. They are used to transmit
the drilling torque and force to the drill bit.

Inner tube: The inner tube is a tube placed inside the core barrel
that holds the core sample during drilling. It is used to protect the
sample from contamination and damage during transport to the
surface.

Outer tube: The outer tube is a tube placed outside the inner
tube and core barrel. It is used to provide additional support to the
core barrel during drilling.

Reaming shells: Reaming shells are used to smooth out the
borehole wall during drilling, ensuring that the core sample is not
damaged during extraction.

Diamond impregnated bits: Diamond impregnated bits are drill
bits that have diamonds embedded in the matrix. They are used for
drilling through hard rock formations.

Casing: Casing is a metal pipe that is inserted into the borehole
to provide support and prevent the borehole from collapsing.

Adapters: Adapters are used to connect different components of
the drilling tooling, such as the drill bit, core barrel, and drill rods.
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Stabilizers: Stabilizers are used to prevent the drill bit from
deviating from the desired drilling direction, ensuring that the
borehole is straight and vertical.

IMPREGNATED DRILL BITS

AN IMPREGNATED DIAMOND drilling bit is a type of drill bit
used in the process of diamond drilling, which involves drilling into
the ground or rock to extract cylindrical samples of the subsurface.
Impregnated diamond drilling bits are made up of a metal matrix or
bond, which is impregnated with industrial-grade diamonds. These
diamonds are distributed throughout the matrix in a consistent and
uniform manner.

The industrial-grade diamonds used in impregnated diamond
drilling bits are typically synthetic diamonds that have been
manufactured under high pressure and high temperature conditions.
They are extremely hard and durable and are able to cut through even
the hardest rock formations.

When drilling with an impregnated diamond drilling bit, the bit
is rotated at high speeds, causing the diamonds to grind away at the
rock formation. As the bit cuts through the rock, the diamonds wear
away the rock, creating a cylindrical hole. The metal matrix or bond
of the bit helps to support the diamonds and to transfer the heat
generated during drilling away from the diamonds, which helps to
prolong their life.

Impregnated diamond drilling bits are commonly used in the
mining, geology, and environmental industries, as well as in the
construction industry for drilling holes for foundations or pilings.
They are particularly useful for drilling into hard and abrasive rock
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formations, such as granite or basalt, as they are able to cut through
these materials with ease.

DIAMOND CONCENTRATION

DIAMOND CONCENTRATION refers to the amount of
diamond particles that are present in the matrix of an impregnated
diamond bit. Impregnated diamond bits are used in core drilling to
cut through hard rock formations, and they are made by embedding
diamond particles in a metallic or resin matrix.

The diamond concentration in an impregnated diamond bit can
vary depending on the application and the type of rock being drilled.
Higher diamond concentrations are typically used in harder rock
formations, while lower concentrations may be used in softer
formations.

The diamond concentration is typically expressed as a weight
percentage of the total volume of the matrix material. For example, a
diamond concentration of 20 weight percent means that 20 percent
of the total volume of the matrix is made up of diamond particles.

The diamond concentration is an important parameter that can
affect the performance and lifespan of the diamond bit. Higher
diamond concentrations can provide faster and more efficient
drilling in hard rock formations, but they can also cause excessive
wear and heat generation, which can lead to premature failure of the
bit. Lower diamond concentrations may be more suitable for softer
rock formations, but they may require more frequent bit changes and
slower drilling speeds.

Optimizing the diamond concentration in an impregnated
diamond bit requires careful consideration of the specific drilling
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conditions, including the type of rock being drilled, the drilling
speed, the feed rate, and the cooling and lubrication system.
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Drill bit wear

DRILL BIT WEAR IS A common issue in core drilling and occurs
when the cutting surfaces of the drill bit become dull or worn down
over time. This can result in reduced drilling efficiency, slower
drilling speeds, and increased wear and tear on the drilling
equipment.

There are several factors that can contribute to drill bit wear,
including:

Rock hardness: The hardness of the rock being drilled can
significantly impact drill bit wear. Harder rocks will cause more wear
and tear on the cutting surfaces of the drill bit, while softer rocks may
cause less wear.

Drilling speed: The speed at which the drill bit is rotated can also
impact wear. Higher drilling speeds can increase wear on the cutting
surfaces of the drill bit, while slower speeds may reduce wear.

Drill bit material: The material from which the drill bit is made
can also impact wear. Harder and more durable materials, such as
diamond or tungsten carbide, may be more resistant to wear and last
longer than softer materials.

Drilling fluid: The type and quality of the drilling fluid used can
also impact drill bit wear. Lubricating and cooling fluids can help to
reduce wear on the drill bit by reducing friction and heat buildup.

To mitigate drill bit wear, it is important to select a drill bit that
is appropriate for the rock formation being drilled and the drilling
conditions. Regular inspection and maintenance of the drill bit is
also important, as worn or damaged drill bits should be replaced
promptly to avoid further damage to the drilling equipment or the
rock formation being drilled. Additionally, optimizing drilling
parameters, such as drilling speed and drilling fluid usage, can help
to reduce wear and extend the life of the drill bit.
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MOHS SCALE

THE MOHS SCALE IS A system used to rank the hardness of
minerals. It was developed by the German geologist and
mineralogist Friedrich Mohs in 1812 and is based on the ability of
one mineral to scratch another.

The scale ranges from 1 to 10, with 1 being the softest mineral
(talc) and 10 being the hardest (diamond). The ranking is as follows:

Talc
Gypsum
Calcite
Fluorite
Apatite
Orthoclase Feldspar
Quartz
Topaz
Corundum
Diamond
This ranking is based on the fact that a mineral can scratch any

mineral that is softer than itself. For example, a mineral with a Mohs
hardness of 6 can scratch any mineral with a hardness of 5 or lower,
but it cannot scratch a mineral with a hardness of 7 or higher.

IMPREGNATED DIAMOND Casing Shoes

IN THE CONTEXT OF DRILLING refer to a type of casing
shoe that has been treated or coated with a material to enhance
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its durability and performance. Casing shoes are used in drilling
operations to secure the end of the casing (a large pipe used to line
the borehole) and to provide a smooth and stable surface for the drill
bit to engage the formation. Impregnated casing shoes are designed
to handle a wide range of drilling conditions, including abrasive
and challenging formations. The impregnated material enhances the
hardness and wear resistance of the casing shoe, allowing it to
withstand the demanding conditions of the drilling process.
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Bit performance

SHARP DIAMONDS CUT rock, as they become dull, they do so
less effectively. The bit matrix should wear at a rate that continually
exposes sharp diamonds and releases the worn ones.

Flushing fluid should be pumped across the bit at a rate that
removes each tiny rock chip as it is loosened by the diamonds. Failure
to do this results in the chip being re- ground, and the ROP and bit
life are adversely affected.

The WOB is required to make the diamonds bite into the rock.
The RPM determines the rate at which the chips are being

gouged from the rock.
Through his knowledge and experience the Professional

Diamond Driller balances all these parameters to achieve the best,
economic performance from the drill and drilling tools.

While the manufacturer does his best to make drill setting
recommendations, he cannot know what rock type or conditions the
bit will eventually be used in. Other factors affecting drill settings
are:

• The size and power of the diamond drill. • The type and size of
the core barrel used. • The flushing media.

"ROP"

THE RATE OF PENETRATION is the key parameter when
drilling with impregnated bits. Finding the optimum ROP for a
given Rock Type, rock condition, bit and model of diamond drill is
the goal of the Professional Diamond Driller. Once found, this ideal
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ROP is maintained by adjusting the WOB and RPM. A high-water
flow across the bit face should always be maintained at high rates of
penetration.

Optimum ROP ensures:
• The best overall economy of the operation.
• The least work and highest rewards for the drill crew. • That

the bit remains sharp and does not polish.
• The best bit life.
Use the recommended ROP on the bit label as a starting point

and then vary the WOB and RPM in small increments until the
optimum ROP is found.

Core Barrels

LOCKING COUPLING: THE locking coupling serves as an
adapter between the square thread on the outer tube and the tapered
thread of the drill rod. It holds the head assembly in place by latching
onto the pin end of the coupling. The tang on the pin end of the
coupling is in contact with the side of one of the latches to keep the
inner tube assembly turning along with the outer tube.

Adaptor coupling: The adaptor coupling provides space for the
latches to open fully and locks the landing ring into position inside
the box end of the outer tube. It helps to ensure that the inner tube
assembly remains stable during drilling.

Landing ring: The landing ring is positioned in the counter bore
of the box thread in the outer tube. It provides a landing area for the
inner tube assembly when it is pumped or lowered into the hole. It
is heat-treated to resist impact from the inner tube assembly when it
comes to rest in the outer tube.

Outer tube: The outer tube is the piece that pushes and rotates
the core bit, so it must be able to withstand a lot of stress. It is made
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from thicker material than a drill rod and has a pin end thread that
holds the inner tube stabilizer in position inside the reaming shell.

Inner tube stabilizer: The inner tube stabilizer sits in the reaming
shell and keeps the inner tube centered and stable inside the bit.
It ensures that the inner tube assembly is ready to receive the core
sample and helps to prevent deviation of the borehole.

Overall, these components work together to create a stable and
efficient drilling system that can collect accurate and reliable core
samples.

DRILLING RODS

DRILLING RODS ARE HIGH-quality drilling rods used in core
drilling operations. They are typically made from high-strength steel
or another durable material and are used to transfer the rotary
motion of the drill rig to the drill bit. Drilling rods come in a range
of lengths and sizes to accommodate different types of core drilling
applications and are typically threaded at both ends to allow for easy
assembly and disassembly of the drilling rig. The use of high-quality
drilling rods helps to ensure the accuracy and efficiency of the core
drilling process, as well as improving the lifespan of the drill bit and
drill rig.

AQ, BQ, NQ, HQ, PQ
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AQ, BQ, NQ, HQ, AND PQ are codes that are used to designate
specific sizes of drill bits or drill rods used in the exploration and
extraction of minerals and other geological materials.

Here is a brief description of each:
AQ: AQ stands for "asymmetric quick release" and is a common

size used in mineral exploration. The outer diameter of the drill bit is
48 mm (1.89 inches).

BQ: BQ stands for "bridge quality" and is slightly larger than
AQ. The outer diameter of the drill bit is 60 mm (2.36 inches).

NQ: NQ stands for "normal quality" and is a commonly used
size in mineral exploration. The outer diameter of the drill bit is 75.7
mm (2.98 inches).

HQ: HQ stands for "high quality" and is larger than NQ. The
outer diameter of the drill bit is 96 mm (3.78 inches).

PQ: PQ stands for "professional quality" and is the largest size
commonly used in mineral exploration. The outer diameter of the
drill bit is 122.6 mm (4.83 inches).

In addition to the drill bits, these codes can also be used to refer
to the size of the drill rods used to support and turn the drill bit.
The size of the drill rods is typically slightly smaller than the drill bit
diameter to allow for clearance and the flow of drilling fluids.
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Water swivel

WATER SWIVELS ARE INDEED a crucial component in the
diamond drilling process. They are responsible for providing
continuous flushing fluid to the bit and removing the cuttings from
the borehole, thereby ensuring that the drilling process runs
smoothly and efficiently.

In addition, water swivels also help to hoist the drill rods in and
out of the borehole, which is important for maintaining the stability
and alignment of the drill string. A reliable and sturdy water swivel
is therefore essential to ensure that the drilling process is carried out
safely and effectively.

When selecting a water swivel, it is important to consider its
load capacity, which is typically expressed in pounds. This refers to
the maximum weight that the water swivel is able to lift, and it
is important to choose a water swivel with a load capacity that is
sufficient for the job at hand.

In summary, while water swivels may not be the most visible
or glamorous component of diamond drilling equipment, they play
a vital role in ensuring that the drilling process runs smoothly and
effectively. It is important to choose a reliable and sturdy water swivel
with a sufficient load capacity to ensure that drilling operations are
carried out safely and efficiently.

OVERSHOT(WIRELINE DRILLING)

AN OVERSHOT IS A TOOL used in core drilling to retrieve core
samples from the borehole after drilling. The overshot is typically
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attached to the end of a wireline or a core barrel, which is used to
collect the core samples. Once the drilling is complete, the overshot
is lowered into the borehole and is used to grip the end of the core
sample.

The overshot works by using a set of gripping fingers or "dogs"
that close around the end of the core sample. Once the overshot has
a secure grip on the core sample, it is lifted out of the borehole and
brought to the surface for further analysis.

The design of the overshot can vary depending on the specific
drilling conditions and the type of core barrel being used. Some
overshots have a spring-loaded mechanism that automatically closes
the gripping fingers around the core sample, while others are
operated manually by a technician at the surface.

The overshot is a critical tool in core drilling operations as it
allows for the safe and efficient extraction of core samples from the
borehole. The core samples obtained through the use of an overshot
can provide valuable information about the composition, structure,
and properties of the materials being drilled, making it an essential
tool for geological, geotechnical, and mineral exploration studies.

CORE LIFTER AND CORE lifter case

CORE DRILLING IS A popular drilling technique used to extract
cylindrical samples of rock, soil, or other materials from the earth's
crust. This method is commonly used in geology, geotechnical
engineering, and mineral exploration to investigate subsurface
conditions and determine the properties of the materials being
drilled.

The process of core drilling involves using a hollow drill bit to
remove a cylindrical sample of the material being drilled. As the drill

LAJOS KOVACSIK

174



bit cuts through the material, a core sample is extracted and held in
the hollow center of the bit. Once the drilling is complete, the core
sample is removed from the bit using a core lifter.

A core lifter is a component of the core drilling rig that is
responsible for lifting the core sample out of the borehole. The core
lifter is typically a metal device that is placed above the drill bit and
is designed to grip the core sample as it is being lifted out of the
hole. The core lifter helps to preserve the integrity of the core sample
by preventing it from getting damaged or contaminated during the
extraction process.

Core drilling and the use of core lifters are critical tools for
geological and geotechnical studies. The core samples obtained
through core drilling can provide valuable information about the
subsurface conditions, such as the structure and composition of the
materials being drilled, the presence of minerals or hydrocarbons,
and the potential for geological hazards. The core lifter plays a crucial
role in ensuring that these samples are extracted safely and accurately,
preserving the integrity of the core samples and ensuring that the
data obtained from them is reliable.

INTERNATIONAL STANDARDS for Diamond Drilling
Equipment

THERE ARE DIFFERENT types of international standards that
exist for drilling equipment, and they are not limited to just Imperial
and Metric systems. Two other popular systems used in the drilling
industry are the DCDMA (Diamond Core Drilling Manufacturers
Association) and CMS (Chinese Metrology Standard) systems.

The DCDMA system is primarily used in North America and
covers dimensions for diamond core drilling equipment. It includes
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size specifications for the core bit, core barrel, and drill rod. The
DCDMA system uses letters to designate the diameter of the bit,
with the size increasing from A to Z. For example, a B-sized bit has
a diameter of 2.350 inches, while an M-sized bit has a diameter of
3.675 inches. The DCDMA system also includes specifications for
the length and diameter of the core sample.

The CMS system is used in China and covers the dimensions for
various types of drilling equipment, including drill bits, drill pipes,
and drill collars. The CMS system uses both metric and Chinese
units of measurement. It includes specifications for the outer
diameter, inner diameter, length, and thread connections of various
drilling tools. The CMS system uses numbers to designate the
diameter of the bit or tool, with the size increasing from 0 to 100.
For example, a CMS 75 bit has a diameter of 75 millimeters.

It's important to note that the use of different systems can lead
to differences in the size of core samples and can affect the
compatibility of drilling equipment from different manufacturers.
Standardization ensures that the parts of drilling equipment are
interchangeable and compatible across different manufacturers.
Therefore, it's important to select the appropriate system for a
particular drilling application and to ensure that all equipment used
is compatible with that system.

LATCHING MECHANISM (diamond drilling)

IN THE CONTEXT OF DIAMOND drilling, a latching
mechanism is a device used to secure the inner-tube assembly to the
head assembly of the drilling equipment during drilling operations.
It typically consists of a latch or hook mechanism that engages with a
catch or keeper on the head assembly to hold the inner-tube in place.
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The latching mechanism is critical to the success of diamond
drilling, as it must be designed to withstand the high forces and
vibrations generated during drilling. A poorly designed latching
mechanism can result in the inner-tube assembly becoming
dislodged or damaged, potentially causing delays or even the failure
of the drilling operation.

In addition to the latching mechanism, diamond drilling head
assemblies may also incorporate other features such as pivoting
spearpoint mechanisms for inserting and retrieving the inner-tube
assembly, fluid pressure operating indications and fluid control
valves, and shut off valve assemblies that provide a fluid pressure
signal to the drill operator when the inner-tube is full or blocked.

Overall, the latching mechanism is an important component of
diamond drilling equipment that must be carefully designed and
constructed to ensure the success and safety of drilling operations.

FULL OR BLOCKED INNER-tube

IN DIAMOND DRILLING, the inner tube is the hollow tube that
runs through the center of the drill string and collects rock samples
as the drill bit cuts through the formation. The inner tube must be
kept clear and unobstructed during drilling to ensure that the sample
is not contaminated or damaged.

However, sometimes the inner tube may become full or blocked
during drilling, which can cause problems for the drilling operation.
If the inner-tube becomes full, the drilling fluid and cuttings will not
be able to flow into the inner-tube and will instead back up into the
drilling fluid system. This can cause a reduction in drilling efficiency
and may even cause the drill string to become stuck or damaged.

EXPLORATION DRILLING

177



Similarly, if the inner-tube becomes blocked, the drilling fluid
and cuttings will not be able to flow out of the inner-tube, which can
cause the same issues as a full inner-tube.

To address these issues, diamond drilling equipment typically
includes a shut off valve assembly that provides a fluid pressure signal
to the drill operator when the inner tube is full or blocked. This
signal indicates to the operator that the inner tube needs to be
cleared or replaced to prevent damage to the drilling operation.

LOST CIRCULATION

LOST CIRCULATION IS a common and challenging problem
in core drilling operations. It occurs when a significant portion of
the drilling fluid leaks into the surrounding formations, reducing
the amount of fluid in the wellbore. This can have several negative
impacts on the drilling process, including:

• Reduced flow rates: When the volume of drilling fluid in the
wellbore decreases, the flow rate of the fluid can also decrease. This
can affect the ability of the fluid to cool and lubricate the drill bit, as
well as to carry cuttings out of the borehole.

• Increased pressure: When the volume of drilling fluid
decreases, the pressure in the wellbore can increase. This can lead to
formation damage, as well as an increased risk of a blowout or other
dangerous situation.

• Decreased wellbore stability: The drilling fluid plays a critical
role in maintaining the stability of the wellbore. When the fluid
leaks into the surrounding formations, the pressure in the wellbore
can become imbalanced, leading to a decrease in wellbore stability.
This can result in cave-ins, sloughing, or other problems that can
damage the wellbore and pose a risk to workers.
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To minimize the risks associated with lost circulation, core
drilling operations typically use a variety of techniques to prevent
fluid loss and plug leaks in the wellbore. These may include adding
materials to the fluid to increase its viscosity, adding special
chemicals to the fluid to reduce fluid loss, or using specialized tools
to plug leaks in the wellbore.

It is important to take prompt action to address lost circulation
problems, as they can have a significant impact on the efficiency
and safety of the drilling operation. An experienced drilling team
and well-maintained equipment can help to reduce the risk of lost
circulation and ensure a successful core drilling operation.
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Water pump

A WATER PUMP IS AN essential component in core drilling
operations that involve drilling into rock or other hard materials. The
purpose of the water pump is to circulate water through the drilling
rig and the core barrel to cool and lubricate the drill bit, as well as to
flush out the rock cuttings and prevent the drill bit from becoming
stuck.

The water pump is typically located at the surface and is
connected to the drilling rig via hoses or pipes. It is powered by an
electric motor or a diesel engine, and it can generate high pressures
to ensure that the water flows through the drilling rig and the core
barrel at a sufficient rate.

The water used in core drilling operations is typically sourced
from a nearby water source, such as a river, lake, or groundwater well.
The water is then transported to the drilling site using a water truck
or other means of transportation.

In addition to cooling and lubricating the drill bit and flushing
out the rock cuttings, the water also helps to stabilize the borehole
and reduce the risk of cave-ins or other types of collapse.

Overall, the water pump is a critical component in core drilling
operations, and it is essential to ensure that it is operating correctly
and maintained properly to prevent downtime and maintain drilling
efficiency.

BEAN PUMP

LAJOS KOVACSIK

180



THE BEAN PUMP, ALSO known as a plunger pump or
reciprocating pump, is a type of positive displacement pump that
is commonly used in a variety of industrial and commercial
applications. It works by using a piston or plunger to create a
reciprocating motion that draws in fluid through an inlet valve and
then pushes it out through an outlet valve.

John Bean Technologies Corporation, formerly known as FMC
Technologies, is a manufacturer of industrial pumps and other
equipment. The company's Bean pump has been used in a wide range
of applications, including oil and gas drilling, water treatment, and
industrial cleaning. The newer models made of nickel-plated
stainless steel and aluminum offer several advantages over the older
models, including lighter weight and improved corrosion resistance.
These newer models are still widely used today in a variety of
industries where reliable and efficient pumping is required.
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Flushing

NQ, HQ, AND PQ ARE three common sizes of core drilling
systems. Flushing is an essential process for all three sizes of systems,
but the specific flushing requirements may differ based on the size of
the system and the drilling conditions.

For NQ size systems, flushing is typically accomplished using
water or drilling fluid at a flow rate of 20-30 liters per minute. The
pressure used for flushing can range from 4-7 bar, depending on the
hardness of the rock being drilled.

For HQ size systems, flushing is typically accomplished using
water or drilling fluid at a flow rate of 40-60 liters per minute. The
pressure used for flushing can range from 6-10 bar, depending on the
hardness of the rock being drilled.

For PQ size systems, flushing is typically accomplished using
water or drilling fluid at a flow rate of 80-120 liters per minute. The
pressure used for flushing can range from 8-14 bar, depending on the
hardness of the rock being drilled.

Regardless of the core drilling system size, it is important to
maintain proper flushing to ensure the quality of the core samples
and the efficiency of the drilling operation. Insufficient flushing can
result in poor core recovery, increased wear on the drill bit, and
reduced drilling efficiency, while excessive flushing can result in
excessive water usage, environmental concerns, and potential for
borehole instability.

Therefore, it is essential to monitor the flushing process carefully
during drilling operations and adjust the flow rate and pressure as
needed to achieve optimal flushing for the specific drilling
conditions.
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MUD MIXING

MUD MIXING IS AN IMPORTANT step in the core drilling
process, as it involves the preparation of a fluid mixture known as
drilling mud. Drilling mud is used to cool the drill bit, remove
cuttings and debris from the borehole, and maintain the stability of
the borehole walls. The mud also helps to control the pressure in the
borehole, preventing the formation of dangerous underground voids
and ensuring the safety of workers and equipment.

In core drilling, the drilling mud is usually composed of a
mixture of water, clay, and weighting agents such as barite or
hematite. The exact composition of the mud will depend on the
specific drilling conditions, such as the type of rock being drilled and
the desired density of the mud.

Mud mixing is typically performed on-site, using a mud mixing
unit or mud plant. The mixing unit is equipped with tanks for
storing and mixing the various components of the drilling mud, as
well as pumps for circulating the mud to the drilling rig. The mud is
continuously circulated during the drilling process, and the mixing
unit is used to adjust the composition of the mud as needed.

Mud mixing is a critical part of the core drilling process, as the
quality of the mud can have a significant impact on the efficiency
and success of the drilling operation. It is important for the mud
mixing operator to have a good understanding of the properties of
the different components of the mud and how they interact to create
the desired fluid properties. A well-prepared and properly managed
drilling mud can improve drilling efficiency, reduce downtime, and
ensure the safety of the workers and equipment.

TYPES OF DRILLING FLUID

EXPLORATION DRILLING

183



IN CORE DRILLING, DRILLING fluid, also known as drilling
mud, is used to cool and lubricate the drill bit, carry cuttings from
the borehole, and maintain the borehole stability. Some common
types of drilling fluid used in core drilling include:

1 Water-based mud: a suspension of clay and water, used for
drilling in freshwater formations.

2 Oil-based mud: a suspension of clay, oil, and water, used for
drilling in high-pressure or high-temperature formations.

3 Synthetic-based mud: a chemical mixture of water, oil, and
synthetic polymers, used for drilling in challenging environments.

4 Air or foam drilling: a mixture of air or foam and water, used
for drilling in certain types of formations.

5 Invert emulsion drilling fluid: a combination of water and oil,
used for drilling in environments where water is scarce.

Note: The choice of drilling fluid will depend on the specific
requirements of the drilling project, such as the formation type,
borehole depth, and environmental conditions. It is important to
choose the appropriate drilling fluid and monitor its properties to
ensure effective and safe drilling operations.

The main functions of drilling fluid in core drilling are

1 LUBRICATION: REDUCES friction between the drill bit and
the borehole, increasing the efficiency of drilling operations.

2 Cooling: removes heat generated by the drill bit and prevents
overheating, extending the lifespan of the drill bit.

3 Carrying cuttings: transports rock cuttings from the borehole
to the surface, helping to maintain the stability of the borehole.

4 Maintaining borehole stability: helps to prevent cave-ins and
keep the borehole walls from collapsing.
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5 Controlling pressure: helps to control the pressure in the
borehole and prevent blowouts.

6 Maintaining wellbore cleanliness: helps to keep the borehole
clean and free of debris, reducing the risk of damage to the drill string
and equipment.

7 Corrosion control: provides a barrier between the borehole
and the environment, reducing corrosion of the drill string and
casing.

Note: The properties of drilling fluid must be carefully
monitored and controlled to ensure effective and safe drilling
operations. The type and characteristics of drilling fluid will vary
depending on the specific requirements of the drilling project, such
as the formation type, borehole depth, and environmental
conditions.

BOS FIX

AMC BOS FIX™ IS A REVOLUTIONARY solution developed
by AMC (Advanced Mud Corporation) to address fluid loss and
borehole instability in challenging drilling conditions. It is a patent
pending rapid fill grout that is part of the larger proactive solution
called AMC BOS™ (Borehole Optimization System).

The AMC BOS™ is designed to anticipate and mitigate issues
such as fluid loss, lost circulation, and unstable zones that can occur
during drilling operations. The system leverages advanced
technology and innovative approaches to optimize borehole
stability, improve drilling efficiency, and reduce operational risks.

AMC BOS FIX™ is a crucial component of this system, as it
provides a rapid fill grout that helps seal off fractures or cavities
in the borehole, preventing fluid loss and stabilizing the hole. This
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proactive approach helps prevent drilling delays, reduces the risk of
costly incidents such as wellbore collapse or stuck pipe, and enhances
overall drilling performance.

One of the unique features of AMC BOS FIX™ is its patent
pending status, which indicates that it is a cutting-edge solution
that is protected by intellectual property rights. This underscores
the innovative nature of AMC's Borehole Optimization System and
its commitment to delivering advanced solutions to the drilling
industry.

In summary, AMC BOS FIX™ is a revolutionary rapid fill grout
that is part of AMC's proactive solution for fluid loss and borehole
instability, known as the AMC BOS™. It is designed to anticipate
and mitigate issues during drilling operations, making drilling
operations smoother and more predictable.

Recommended Treatment
The basic AMC BOS UNIT™ assembly configuration has an

approximate volume capacity of 8L (2.11gal) per injection. This
basic volume can coat approximately 30m (approximately 100ft) of a
H sized borehole wall and approximately 20m (approximately 65ft)
of a P sized borehole wall, with formation condition ultimately
dictating dosage rates.

G-STOP

G-STOP IS A POLYMER with exceptional swelling properties,
capable of expanding up to 300 times its original volume in fresh
water, and 50 times in salt water. This unique characteristic makes it
a highly effective medium for plugging fissures and cracks that may
be encountered during drilling operations, preventing further loss of
drilling fluid.
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When drilling in various geological formations, fissures and
cracks in the rock formations can pose challenges by allowing drilling
fluid to escape, resulting in lost circulation and reduced drilling
efficiency. G-Stop is specifically formulated to address this issue by
swelling upon contact with water, creating an impermeable barrier
that effectively seals off these fissures and cracks, preventing further
loss of drilling fluid.

The ability of G-Stop to expand significantly in both fresh water
and salt water makes it versatile and suitable for a wide range of
drilling conditions, including both onshore and offshore operations.
This makes it a highly effective solution for mitigating lost
circulation and fluid loss, enhancing drilling performance, and
reducing the risks of costly drilling incidents.

The exceptional swelling properties of G-Stop are a result of its
unique polymer composition, which is designed to provide optimum
performance in challenging drilling environments. By utilizing
G-Stop in drilling operations, operators can improve borehole
stability, prevent fluid loss, and minimize non-productive time,
resulting in more efficient and cost-effective drilling operations.

In summary, G-Stop is a polymer with remarkable swelling
properties that can expand up to 300 times its volume in fresh water
(50 times in salt water). It is an excellent medium for plugging
fissures and cracks encountered during drilling operations,
preventing further loss of drilling fluid and improving overall drilling
efficiency.

HERE IS THE RECIPE for drilling mud for clayey and fractured
rocks

INGREDIENTS:
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• Water: 1 liter
• Bentonite clay: 200-300 grams
• Salt: 10-20 grams
• Baking soda: 5-10 grams
• Quartz sand or quartz powder: 50-100 grams
Instructions:
1. Place 1 liter of water in a container or vessel.
2. Add 200-300 grams of bentonite clay to the water and mix

thoroughly to ensure that the bentonite clay is well dispersed in the
water.

3. Add 10-20 grams of salt and 5-10 grams of baking soda to
the bentonite clay water and mix well. This step helps regulate the
stability and pH level of the drilling mud.

4. Add 50-100 grams of quartz sand or quartz powder to the
drilling mud and mix thoroughly. This granular material helps
facilitate drilling of the rocks and enhances the stability of the mud.

GUAR GUM POLYMER DRILLING fluid

GUAR GUM IS A NATURAL water-soluble polymer that can be
used as a stabilizing, thickening and suspending agent in drilling
fluids. As a viscosity enhancer, guar gum helps to balance the
viscosity levels of the drilling mud. This helps the drilling fluids to
move the drill waste from the deepest of holes while providing a
smoother operation with reduced friction in the holes. Guar gum
also has good thermal stability and can withstand high temperatures
and salinities.
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SOME OF THE ADVANTAGES of guar gum over other polymers
are.

IT IS A NATURAL, BIODEGRADABLE, and nontoxic polymer
that is derived from plants.

- It is more water-soluble than other gums and has a better
emulsifying property.

- It provides extremely high viscosities even at a very low
concentration in aqueous solutions.

- It has good thermal stability and can withstand high
temperatures and salinities.

The behavior of clay in the drilling hole under the influence of
drilling fluid.

DURING DRILLING OPERATIONS, a drilling fluid is typically
used to facilitate the process as the drill bit penetrates into the soil
or rock. If the layer being drilled contains clay, the particles of the
clay can be washed out and accumulate in the drilling hole as a result
of the drilling fluid. This clay deposition can cause various problems,
such as clogging of the drill bit, slowing of the drilling rate, or even
damage to the drill bit. Additionally, clay deposition can affect the
properties of the rock, such as strength and porosity, which can
impact drilling results. Therefore, it is important to set up and apply
the drilling fluid in a way that minimizes the deposition of clay in the
drilling hole.

PREVENTING CLAY SWELLING in the drilling hole can be
achieved through various methods.
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PREVENTING CLAY SWELLING in the drilling hole can be
achieved through various methods. One way is to use drilling fluids
that contain additives such as clay stabilizers, which can reduce the
interaction between the drilling fluid and the clay particles. Another
method is to use non-aqueous drilling fluids, such as oil-based muds
or synthetic fluids, which have a lower potential to cause clay
swelling. Additionally, maintaining a low pH level of the drilling
fluid can also prevent clay swelling. Another approach is to use
mechanical means such as shale shakers or screens to remove the
drilled cuttings from the drilling fluid before they can settle in the
hole and cause swelling. Ultimately, the most effective way to prevent
clay swelling is to properly analyze the geological formations being
drilled and tailor the drilling fluid to the specific conditions
encountered.

HOW TO PREVENT CLAY swelling in borehole what additives
to use in drilling fluid

CLAY SWELLING IN BOREHOLE can cause problems such as
reduced permeability, increased torque and drag, stuck pipe, and
wellbore instability.

To prevent clay swelling, some additives can be used in drilling
fluid to inhibit or reduce the hydration of clay minerals.

One of the most effective clay inhibition ingredients is
potassium chloride salt, or KCl, but a fantastic anti-clay drilling fluid
can be built utilizing cationic or even non-ionic polymers such as
guar gum along with a multivalent salt such as calcium chloride
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Drilling fluid detergents do not inhibit or stop clay from
swelling, but they do work well with clay inhibitors to increase
drilling productivity in reactive soils

MUD LOGGING

MUD LOGGING IS A PROCESS used in drilling operations,
particularly in the exploration and production of oil and gas. During
drilling, mud is used to lubricate and cool the drill bit, and to carry
cuttings to the surface. Mud logging involves analyzing samples of
this mud as it returns to the surface in order to gain information
about the subsurface formations being drilled.

Mud logging involves the collection, measurement, and analysis
of various properties of the drilling mud, such as gas content,
lithology, temperature, pressure, and flow rate. Mud logging
equipment typically includes sensors and analyzers that are used to
measure these properties in real time as the drilling process proceeds.

Mud logging can provide valuable information about the
subsurface formations being drilled, including the presence of
hydrocarbons and other minerals, the structure and composition of
the rock formations, and potential hazards such as gas pockets or
unstable formations. This information can help drilling operators
make informed decisions about how to proceed with drilling
operations and can also inform further exploration and production
efforts.

THE METHOD FOR MEASURING the viscosity of drilling mud
is called "mud viscosity measurement."
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THE VISCOSITY OF THE drilling mud is a measure of its
resistance to flow, and it can be affected by various factors such as
temperature, pressure, and composition. In diamond drilling, the
drilling mud is used to lubricate the drill bit, cool the drill bit, and
remove the rock cuttings from the borehole. The viscosity of the
drilling mud affects all these functions and is therefore a critical
property to monitor during the drilling operation.

The mud viscosity measurement method is used to measure the
viscosity of the drilling mud during diamond drilling. The
measurement is typically performed using a viscometer, which is an
instrument that measures the resistance of the mud to flow. The
viscometer is equipped with a spindle that rotates at a constant speed
through the mud sample. The viscosity is then calculated based on
the torque required to rotate the spindle and the geometry of the
spindle.

Maintaining the viscosity of the drilling mud within a certain
range is critical in diamond drilling. A low viscosity drilling mud
can result in excessive wear of the drill bit and reduce its life span.
It can also lead to poor hole stability and formation damage. On the
other hand, a high viscosity drilling mud can lead to increased torque
and drag on the drill string, making it difficult to extract the core
samples. It can also cause excessive pressure buildup in the borehole,
leading to formation damage and loss of drilling fluid.

In conclusion, the mud viscosity measurement method is an
essential tool in diamond drilling to maintain the efficiency and
success of the drilling operation. The viscosity of the drilling mud
affects the performance of the drill bit, the stability of the borehole,
and the quality of the core samples. The accurate measurement and
monitoring of the mud viscosity is critical in ensuring the safety and
success of the diamond drilling process.
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DRILLING MUD TREATMENT

DRILLING MUD TREATMENT is the process of removing
solids, chemicals, and other impurities from the drilling mud used in
core drilling operations. The purpose of drilling mud treatment is to
maintain the fluid properties of the mud and ensure that it remains
effective for its intended purposes, such as removing cuttings from
the borehole, cooling the drill bit, and controlling pressure in the
borehole.

Drilling mud treatment typically involves a combination of
mechanical and chemical processes. The mechanical process involves
removing solids from the mud using equipment such as shale
shakers, desanders, and desilters. These processes use screens and
centrifugal forces to separate the solids from the fluid.

The chemical process involves adding chemicals to the mud to
adjust its properties and improve its performance. For example, a
mud conditioner may be added to improve the fluidity of the mud,
while a weighting agent may be added to increase its density.

After the drilling mud has been treated, it is recirculated back
to the drilling rig and used in the drilling process. The treated mud
is continually monitored and adjusted as needed to ensure that it
remains effective, and that the borehole remains stable.

Drilling mud treatment is an important part of the core drilling
process, as it helps to improve the efficiency and safety of the
operation. It is important for the mud treatment operator to have a
good understanding of the properties of the drilling mud and how
to adjust them to meet the changing conditions of the borehole.
A well-maintained and properly treated drilling mud can reduce
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downtime, improve drilling efficiency, and ensure the safety of the
workers and equipment.

CASING

CASING IS A LARGE DIAMETER pipe that is assembled and
inserted into a recently drilled section of a borehole. Similar to the
bones of a spine protecting the spinal cord, casing is set inside the
drilled borehole to protect and support the wellstream. The lower
portion (and sometimes the entirety) is typically held in place with
cement. Deeper strings usually are not cemented all the way to the
surface, so the weight of the pipe must be partially supported by a
casing hanger in the wellhead.

HYDRAULIC CASING CUTTER

HYDRAULIC CASING CUTTERS are tools used to cut and
remove sections of steel pipe or casing from wellbores in the oil
and gas industry. They are typically used in well abandonment and
plug and abandonment operations, as well as in well completion and
drilling operations.

The hydraulic casing cutter consists of a hydraulic power unit
that supplies high-pressure fluid to the cutting blades, which are
positioned around the circumference of the casing. The blades are
then rotated to cut through the casing, and the cut section can be
removed using specialized fishing tools.

LAJOS KOVACSIK

194



One advantage of using hydraulic casing cutters is that they can
cut through casing with minimal damage to the surrounding
formation, compared to other cutting methods such as flame cutting
or rotary saws. They also produce less debris and fumes, making them
a safer and more environmentally friendly option.

However, like any specialized tool, hydraulic casing cutters
require trained operators and careful planning to ensure a successful
and safe operation. They also require access to a reliable source of
hydraulic fluid, which can be a challenge in remote locations.

CASING ADVANCER

THE CASING ADVANCER system is a valuable tool for drilling
in conditions where there is a lot of overburden and ground
conditions include shale, sand, or crumbly textures. This system can
save a significant amount of time and protect casing shoes from
damage. It consists of three parts: the outer tube, the inner assembly
with a tricone, and the loading tube. The outer tube has grooves
to hold the inner assembly latches and the casing shoe. The tricone
protrudes in front of the casing shoe and acts as a pilot to remove the
ground ahead of it. The inner assembly has no bearing, allowing it to
spin with the casing, and can be removed and lowered back in place
if needed. The loading tube is used to insert the inner assembly into
the outer tube to prevent the latch from getting stuck. The casing
advancer system is an effective way to improve drilling performance
in certain ground conditions, and technical support is available for
those who need it.
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CASING CEMENTING

THE PROCESS OF "CASING cementing" in core drilling refers
to the process of securing the casing (a pipe or tubing used to line
a borehole) in place inside the borehole by filling the space between
the casing and the borehole wall with cement. This helps to prevent
fluid and gas migration between the borehole and surrounding rock
formations.

In English, you could say "The process of casing cementing
during core drilling refers to securing the casing in place inside the
borehole using cement."

CEMENTING CALCULATION

APPROXIMATELY MIXTURE
– 4 Volume Cement powder
– 3 Volume of fresh water.
Above mixture will provide 10 Volume of Cement Slurry.
Example:
HQ hole ( 96mm/liter )
Depth = 10 mtr.
Oversize = 20 %
Volume = 0.785 x 0.096 x 0.096 x 10
= 0.072 meter cubic
= 72 liter
Add 20 % = 360 x 0,20 = 14,2 liter.
Total = 72 liter + 14 liter
= 86 liter (say 90 liters)
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To get 90 liters of Cement slurry =
Water required 54 Liter.
Cement powder required 72 Liter.

REAMING

REAMING IS A PROCESS used in exploration diamond drilling
to enlarge the diameter of the borehole after the initial pilot hole
has been drilled. The purpose of reaming is to create a larger hole
that can accommodate a larger core barrel, which allows for the
extraction of larger and more representative core samples.

The reaming process involves attaching a reaming shell to the
end of the drill string, which is then lowered into the borehole. The
reaming shell is typically fitted with a series of diamond-impregnated
cutting segments that are used to grind away the rock as the shell is
rotated and lowered into the borehole.

As the reaming shell progresses down the borehole, the diameter
of the hole is gradually increased, and the rock cuttings are flushed to
the surface by the drilling fluid. Once the desired diameter has been
achieved, the reaming shell is removed, and the core barrel is lowered
into the borehole to extract the core sample.

Reaming is typically carried out in multiple stages, with each
stage using a progressively larger reaming shell to enlarge the
diameter of the borehole. This allows for the extraction of larger core
samples, which can provide more accurate and representative data on
the geological structure and properties of the earth.

Overall, reaming is an important process in exploration
diamond drilling, and careful attention must be paid to ensure that
the borehole is reamed to the correct diameter and that the core
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samples obtained are of high quality and accurately reflect the
geological structure and properties of the earth.

PULLING

PULLING THE RODS REFERS to the process of removing the
drill rods from the borehole. This may be necessary for a variety
of reasons, including changing the drill bit, completing the hole, or
addressing issues that have arisen during the drilling process.

During the rod pull process, the drill rods are typically
unscrewed and lifted out of the borehole one at a time. This is
typically done using a winch or other lifting equipment to ensure
that the process is carried out safely and efficiently.

Once the rods have been pulled, the borehole may need to be
prepared for the next stage of the drilling process. This may involve
cleaning out the borehole, preparing the site for logging or testing, or
other activities depending on the specific requirements of the drilling
project.

Overall, pulling the rods is an important part of the diamond
drilling process, and it requires careful planning and execution to
ensure that the drilling operations are carried out safely and
efficiently.

TRIP

WHEN YOU TRIP THE RODS in diamond drilling, you are
essentially pulling them out of the borehole. This is done for a variety
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of reasons, including changing the drill bit, completing the hole, or
addressing issues that have arisen during the drilling process.

The term "tripping" is commonly used in the diamond drilling
industry to refer to the process of removing the drill rods from the
borehole. This term is often used interchangeably with "pulling" or
"pulling out" the rods.

It is important to note that the term "tripping" can also be used
to refer to the process of lowering the rods back into the borehole. In
this case, the term "tripping in" is used to indicate that the rods are
being lowered back into the hole, as opposed to being pulled out.

Overall, whether you are tripping the rods in or tripping them
out, this is an important part of the diamond drilling process that
requires careful planning and execution to ensure that the drilling
operations are carried out safely and efficiently.

DRILL STRING TRIPPING

DRILL STRING TRIPPING refers to the process of removing the
drill string from the borehole during core drilling operations. Core
drilling is a method of extracting cylindrical rock samples (cores)
from the subsurface to study the geological structure and properties
of the earth.

The drill string is a series of interconnected pipes that deliver
drilling fluid (mud) and drilling tools to the drill bit at the bottom
of the borehole. During core drilling, the drill string is gradually
lengthened by adding new pipe sections as the borehole deepens.
When the desired depth is reached, the drill string is tripped out of
the hole, and the core is extracted.

The process of drill string tripping is typically carried out in
several stages. First, the drilling fluid is circulated to clean the
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borehole and prevent the formation from collapsing. Then, the drill
bit is lifted off the bottom of the hole, and the drill string is slowly
pulled up. As the drill string is removed, the borehole is flushed with
drilling fluid to remove any debris or cuttings. Once the drill string
is completely removed, the core barrel is retrieved, and the core is
extracted.

Drill string tripping is a critical part of core drilling operations
and must be done carefully to prevent damage to the equipment and
ensure the integrity of the core samples. Proper tripping procedures
also help to ensure the safety of the drilling crew and prevent
accidents.

THE INNER-TUBE AND the overshot can become de-latched

ONCE THE INNER-TUBE assembly has been latched and
retrieved to surface, it is necessary that the inner-tube assembly and
overshot are raised clear of the open drillstring and then lowered
into a horizontal position to allow the core to be removed from the
inner-tube.

Once the core has been extracted, the inner-tube assembly is
reassembled, it is then raised back into position and then lowered
into the open drillstring so that it can be dropped down the open
drill rods.

These operations require that one of the drill rig assistants
(offsiders) handle the suspended inner-tube assembly to guide it into
position. If the inner-tube becomes de-latched from the overshot at
any time then the inner-tube will fall in an uncontrolled way.

Typical lifting dog from an overshot assembly.
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The overshot latches onto the spearhead using two, spring loaded
lifting dogs which slide over and engage the base of the point of the
spearhead, pictured to the right.

There are several possible reasons why the lifting dogs could
disengage from the spearpoint:

1 the shoulder of the lifting dogs can become worn over time
which could allow the spearpoint to slide out of the lifting dogs or,

2 the lifting dog spring can become worn and so lose its’ ability
to hold the lifting dogs in position which could allow the lifting dogs
to slip off of the spearpoint or,

3 the overshot can bump the mast which could cause one lifting
dog to disengage from the spearpoint. If the remaining lifting dog is
worn or the spring is not strong enough, it is possible that the lifting
dog could slip off the spearpoint.

To eliminate the possibility of the inner-tube de-latching from
the overshot, manufacturers have come up with several innovative
solutions to positively lock the lifting dogs onto the spearpoint.
These systems are very effective and so it is considered essential that
only overshots with the ability to positively lock the lifting dogs in
the engaged position are used.

Look out for our December edition, where more information
will be published on these innovations.

ADJUSTING THE DISTANCE between the inner core tube and
the bit for compact rock

IN CORE DRILLING, THE distance between the inner core tube
and the bit can be adjusted to optimize the performance of the drill
in compact rock formations. This is done to ensure that the core is
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properly collected and preserved, and to prevent the drill bit from
getting stuck in the rock formation.

For compact rock formations, it's typically recommended to
keep the distance between the inner core tube and the bit as small as
possible. This helps to ensure that the core is collected as soon as it's
cut, reducing the chances of it breaking or becoming contaminated.

To adjust the distance, the core barrel can be positioned closer to
the drill bit, or the drill bit can be adjusted so that it's closer to the
inner core tube. The specific distance will depend on the size of the
drill bit, the type of rock formation, and the properties of the rock,
such as its hardness and abrasiveness.

It's important to consult with experienced drillers or drilling
professionals for specific recommendations, as well as to conduct
tests and trials to determine the optimal distance for a particular
rock formation. Proper adjustment of the distance between the inner
core tube and the bit can help to ensure that the core is collected
effectively, while also improving the overall efficiency and
productivity of the drilling process.

THE ROLE OF THE LANDING ring in the core barell

THE LANDING RING IS an important component in the core
barrel of a core drilling rig. Its primary role is to support the inner
core tube and to ensure that the core is properly collected and
preserved as it's being drilled.

The landing ring is positioned near the top of the core barrel, just
below the drill bit, and serves as a support for the inner core tube. As
the drill bit cuts into the rock formation, the core is collected in the
inner core tube and then rises up the core barrel to the landing ring.
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At the landing ring, the core is transferred from the inner core
tube to the core catcher, which is a component that holds the core
in place as it's being retrieved from the borehole. The landing ring
acts as a transition point between the inner core tube and the core
catcher, ensuring that the core is properly supported and protected
as it's being collected.

The landing ring is typically made of a hard, wear-resistant
material, such as tungsten carbide or high-speed steel, to withstand
the wear and abrasion associated with the drilling process. It's
designed to be durable and long-lasting, while also being easy to
replace if it becomes damaged or worn over time.

In summary, the landing ring plays a crucial role in the core
barrel, helping to ensure that the core is properly collected and
preserved during the drilling process. It helps to improve the overall
efficiency and productivity of the drilling operation, as well as to
produce high-quality core samples for geological analysis.

LIFTING EQUIPMENT

1 INSPECTION REQUIREMENTS for lifting equipment must
comply with applicable federal, state regulations or requirements.

2 All lifting equipment must have identification tags/labels that
are legible and clear.

3 Pulling plugs, clevises, pins, retaining clips, and other
components must be inspected and replaced when excessive wear is
identified.

4 Wire rope/slings must be visually inspected before each use by
a qualified individual.

5 Lifting chains must be tested annually or as needed.
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6 Tag lines should be available and used as needed to help
control the load during lifting operations.

Following these lifting equipment requirements can help ensure
that equipment is in good condition and used safely during drilling
operations, thereby minimizing the risk of accidents or incidents.

HYDRAULIC WIRELINE winch

A HYDRAULIC WIRELINE winch for exploration drilling is a
device used to lower and raise tools and equipment within a
borehole. It operates by using hydraulic power to turn a drum that
is attached to a wireline. The wireline is connected to the tools or
equipment being lowered into the borehole. As the drum rotates, it
winds the wireline around it, lowering the tools into the borehole.
To raise the tools or equipment, the drum rotates in the opposite
direction, unwinding the wireline and bringing the tools to the
surface. The hydraulic power for the winch is typically provided by a
hydraulic pump that is driven by an engine or electric motor.

HYDRAULIC MAIN WINCH

THE HYDRAULIC MAIN winch in a core drilling rig is a large
winch used to lift the heavy core drilling equipment, including the
drill string and core barrel, into and out of the borehole. It is driven
by a hydraulic motor and is typically mounted on the rig's mast
or derrick. The winch operates by winding a cable or rope around
its drum, exerting the necessary force to lift the equipment. The
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hydraulic power for the winch is usually provided by a hydraulic
pump that is driven by an engine or electric motor. The hydraulic
main winch plays a critical role in the core drilling process, as it is
responsible for lifting the equipment and allowing it to be positioned
accurately within the borehole.

VIBRATION

EXCESSIVE DRILL ROD vibrations can have several negative
consequences, including impact loads on the bit that result in early
failure, loss of core, stress fatigue and premature failure of the drill
rod and core barrel, higher fuel costs, and premature machine failure.

There are many potential causes of excessive drill rod vibrations,
including misaligned in-the-hole equipment, undersize, worn, bent,
or oval rods, vibration induced from the chuck or drill head,
incorrect pressure and volume of fluid, loose rods not properly
torqued, drilling over core, incorrect bit, improper use of rod grease,
and worn or improper reaming shell causing insufficient core barrel
stabilization.

While some vibration is inevitable in rotating equipment, it can
become excessive and destructive when a number of factors, such as
RPM, WOB, rock type, bit type, etc., are combined in proportions
that set up large vibrations. To minimize excessive vibration, the
professional diamond driller can eliminate any causes related to the
above list and then find a combination of WOB and RPM that
eliminates the excess vibration and gives a good ROP.

DILLING TIPS
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ALWAYS
• Treat diamond bits with care and store properly.
• Start fluid circulation before running the bit to bottom.
• Start a new bit several centimeters above bottom and
spin into the formation. Do not go to full ROP until
you have drilled 10-20 centimeters (4-8 inches).
• Check all rod joints for leaks.
• Check the rod and core barrel for alignment.
• Keep the inside of rod and core barrel free from scale
and dirt.
• Make sure the reaming shell is within gauge and out
lasts the bit.

NEVER
• Drop the bit onto the hole bottom.
• Start the bit turning with weight on it.
• Collar a hole with a new bit.
• Contact the bit matrix with a pipe wrench.
• Grind the core.
• Allow vibration to occur.
• Force the bit, if it will not drill with normal pressure.

IT'S IMPORTANT TO TREAT diamond bits with care and store
them properly to get the longest life out of them. Starting a new
bit several centimeters above the bottom and spinning into the
formation, not going to full ROP until 10-20 centimeters have been
drilled, and checking rod joints for leaks are all important steps
to ensure safe and efficient drilling. Keeping the inside of rod and
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core barrel free from obstructions, using a properly sized reaming
shell, and lubricating all drilling equipment are also key factors in
successful diamond drilling. It's good to know that technical support
is available for any questions or concerns.

IF YOU'RE WORKING AS an exploration diamond driller, here
are some tips to help you be successful in your job:

Stay focused: Diamond drilling is a demanding job that requires
concentration and attention to detail. Stay focused on the task at
hand and avoid distractions that could compromise safety or the
quality of the core sample.

Maintain the equipment: Regular maintenance of the drilling
equipment is crucial to ensure that it operates correctly and safely.
Follow the manufacturer's instructions for maintenance and
inspections and report any defects or malfunctions immediately.

Follow safety guidelines: Always follow the safety guidelines and
procedures set out by your employer and the mining company. This
includes wearing appropriate personal protective equipment, using
safety equipment such as barriers and guards, and working safely in
the vicinity of other drilling teams and heavy machinery.

Communicate effectively: Communication is essential when
working in a team of drillers. Ensure that you communicate
effectively with other members of the team, including the drill
supervisor and geologist, to ensure that the drilling program is
progressing according to plan.

Be adaptable: Diamond drilling can be unpredictable, and
conditions can change quickly. Be prepared to adapt to changing
circumstances, such as the weather, the geology of the drill site, and
the equipment.

Stay physically fit: Diamond drilling is a physically demanding
job that requires strength, endurance, and good health. Maintain a
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healthy lifestyle and stay physically fit to ensure that you can perform
your job to the best of your ability.

Seek ongoing training and education: As new technologies and
techniques are developed, it's essential to stay up to date with the
latest trends and best practices in diamond drilling. Seek ongoing
training and education opportunities to improve your skills and
knowledge in the field.
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Rotation speed

IT'S IMPORTANT TO CAREFULLY choose the rotation speed
based on various factors such as penetration speed, bit diameter, hole
depth, and vibration level. Measuring RPM using a tachometer is
also crucial to ensure it is neither too high nor too slow, which can
cause polishing or premature wear of the bit. Adjusting RPM based
on the rock penetration rate is a good way to improve ROP and
overall drilling efficiency.

WEIGHT ON BIT

IT'S IMPORTANT TO MAINTAIN a good balance between bit
pressure and penetration rate to achieve optimal drilling efficiency.
Applying excessive pressure on the bit can result in various negative
consequences such as premature wear of the core bit, overexposure
of the diamonds, and greater probability of hole deviation. It's
important to adjust the bit pressure as you add each rod and
maintain a sufficient speed of penetration to prevent polishing of
the diamonds. The use of charts and guides can be helpful in
determining the ideal bit pressure for different drilling situations.

WATER FLOW

PROPER WATER FLOW IS crucial in diamond drilling operations
as it cools and lubricates the bit, removes cuttings from the hole,
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and maintains the integrity of the hole. Inadequate water flow can
lead to premature wear and damage to the bit, decreased penetration
rates, and loss of core recovery. It is important to monitor water flow
and pressure regularly throughout drilling operations and adjust as
necessary based on the type of rock being drilled, the bit size, and
the drilling conditions. A water meter can be used to measure water
flow, and a pressure gauge can be used to monitor water pressure.
Any leaks in the water system should be identified and repaired
immediately to prevent loss of water flow and damage to the
equipment.

BIT SHARPING

PROPER DRILLING PARAMETERS and matching the core bit
to the type of ground conditions are important to ensure that the
diamonds on the bit stay sharp and the matrix wears away at a proper
rate. If the diamonds become worn without the matrix abrading
away, the bit will become polished and stop cutting.

After sharpening the bit, it is important to monitor the drilling
parameters closely to ensure the newly exposed diamonds are not
worn out too quickly. This means paying attention to the weight on
bit, rotation speed, water flow, and any other relevant parameters. It
may also be helpful to periodically inspect the bit during drilling to
ensure it is still cutting effectively and not becoming polished or dull
again.

It is important to note that while stripping can help restore a bit's
cutting ability, it will eventually wear out and need to be replaced.
Regular maintenance and monitoring of drilling parameters can help
extend the life of the bit and ensure optimal drilling performance.
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DRY HOLE DRILLING

IN DRY HOLE DRILLING, the driller must pay attention to the
drill and not the water pressure gauge. If you are paying attention,
the drill will tell you what is happening in the hole before the water
gauge does. As the core starts block, the motor on the drill will begin
to speed up and you will hear a change in the sound it is making,
like it is spinning its wheels. The pressure is no longer on the bit,
and is transferred to the inner tube, bearings and spindle of the head
assembly. The feed gauge and the torque gauge will also give the
driller a good indication of what is going on in the hole because the
torque and weight will both decrease as the weight comes off the bit.

Another option is to replace the rubber shut off valves with steel
washers. When you hit a fracture and the bore hole goes dry, it also
creates suction in the hole. This suction will cause rubber shut off
valves to compress causing your inner tube to be sucked down onto
the bevel of the inside of the bit. This causes a wet pull and prevents
water or mud from passing through by the bit. Using steel washers
allows you to avoid this issue. Of course, if you use steel washers,
you still need to monitor the gauges closely to avoid pushing blocked
core.

So what should you do if your core is blocked, and you are
drilling in a dry hole? The solution is the same whether water is
involved or not – you stop advancing. When you encounter a core
block, you must pull the tube, remove the core and try again.

A lot of successful diamond drilling comes from learning how
to read your instruments and the “feel” of the equipment. This type
of situation is a perfect example of knowing how to read your drill.
As I have said often, in this industry, patience is an asset and the
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ability to finesse a problem rather than jamming through is a valued
skill. Wherever you are drilling and in whatever kind of conditions,
our goal is improving drilling performance one drill site at a time.
If you need advice on any drilling problems, you should know that
our technical support team has a depth of knowledge and experience
that can help guide you.

HARD ROCK DRILLING Using Diamond Drilling

1 LOAD AND TORQUE: Hard rock drilling requires high loads
and torque to break through the rock formation. It is important
to use a drill rig with a high-power, high-torque rotary head and a
high-capacity feed system.

2 Diamond impregnated bits: Diamond impregnated bits are
used in hard rock drilling to provide a cutting edge that can
withstand the abrasiveness and hardness of the rock. It is important
to choose the right type and size of bit for the specific rock formation
being drilled.

3 Rotation speed: The rotation speed should be adjusted to
provide sufficient energy to the bit to penetrate the rock formation.
Higher rotation speeds are used for softer rock formations, while
lower speeds are used for harder rock formations.

4 Feed rate: The feed rate should be adjusted to provide enough
weight to the bit to penetrate the rock formation without
overloading the drill rig. The feed rate should be gradually increased
as the bit penetrates deeper into the rock formation.

5 Cooling and lubrication: Cooling and lubrication are
important in hard rock drilling to maintain the temperature and
lubrication of the bit and reduce friction. This can be achieved by
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using water or other cooling and lubricating fluids, or by injecting air
or foam into the borehole.

Note: Hard rock drilling is a complex and challenging operation
that requires specialized equipment and expertise. It is important
to follow safe operating procedures and consult with experienced
personnel when drilling in hard rock formations.

EXPLORATION DIAMOND Drilling Guide for NQ size drill bit

DETERMINE THE HARDNESS of the rock being drilled to
select the appropriate rotation speed for the NQ bit. Harder rocks
require slower rotation speeds to prevent the diamond particles from
overheating and losing their cutting ability, while softer rocks may
require faster rotation speeds to increase drilling efficiency. The ideal
rotation speed for an NQ bit is usually between 800-900 RPM, but
the maximum allowable speed is 1200 RPM.

Calculate the maximum bit load based on the specifications of
the NQ bit being used. The maximum bit load for an NQ bit is
typically around 2500 kg, but this value may be adjusted based on
the hardness of the rock being drilled.

Monitor the weight of the tool during drilling to ensure that it
does not exceed the maximum allowable bit load. If the weight of the
tool, including the rotating head, drilling rod, and barrel, exceeds the
maximum bit load, tool holding must be used to prevent damage to
the bit.

Adjust the downforce applied to the NQ bit based on the
hardness and thickness of the rock being drilled, as well as the size of
the bit. Harder rocks typically require more downforce to be applied
to the bit to keep it in contact with the rock, while softer rocks may
require less downforce.
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By following these guidelines, exploration diamond drilling can
be performed safely and effectively, ensuring optimal results in core
sampling and natural resource exploration.

EXPLORATION DIAMOND Drilling Guide for HQ Size Drill
Bit

DETERMINE THE HARDNESS of the rock being drilled to
select the appropriate rotation speed for the HQ bit. Harder rocks
require slower rotation speeds to prevent the diamond particles from
overheating and losing their cutting ability, while softer rocks may
require faster rotation speeds to increase drilling efficiency. The ideal
rotation speed for an HQ bit is usually between 600-700 RPM, but
the maximum allowable speed is 800 RPM.

Calculate the maximum bit load based on the specifications of
the HQ bit being used. The maximum bit load for an HQ bit is
typically around 3500 kg, but this value may be adjusted based on
the hardness of the rock being drilled.

Monitor the weight of the tool during drilling to ensure that it
does not exceed the maximum allowable bit load. If the weight of the
tool, including the rotating head, drilling rod, and barrel, exceeds the
maximum bit load, tool holding must be used to prevent damage to
the bit

Adjust the downforce applied to the HQ bit based on the
hardness and thickness of the rock being drilled, as well as the size of
the bit. Harder rocks typically require more downforce to be applied
to the bit to keep it in contact with the rock, while softer rocks may
require less downforce.
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By following these guidelines, exploration diamond drilling can
be performed safely and effectively, ensuring optimal results in core
sampling and natural resource exploration using HQ size drill bits.

FEED PRESSURE

"FEED PRESSURE GAUGE," which measures the hydraulic force
exerted on the drill bit as it advances through the rock, typically in
PSI. This gauge is controlled by the driller, who adjusts the pressure
based on the hardness of the rock and the depth of the bore hole. As
you mentioned, applying too much pressure can cause the drill bit to
wear down quickly, while too little pressure can slow down drilling
progress.

As the bore hole gets deeper, the weight of the drill rods can
add to the feed pressure, making it necessary to adjust the pressure
accordingly. Drillers may need to hold back on the pressure as they
drill deeper to compensate for the added weight of the rods. It's
important for drillers to be aware of these changes and adjust the
feed pressure accordingly to ensure efficient and safe drilling
operations.

Overall, monitoring and controlling feed pressure is an
important aspect of drilling operations, as it can have a significant
impact on the performance and longevity of drilling equipment.

TOOL HOLDING
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TOOL HOLDING COMES into effect during drilling when the
total weight of the tool surpasses the allowed bit load value. This
includes the weight of the holding head, drilling rod, and any other
connecting components. The driller must be aware of the weight of
the tool being used at the specified depth, which changes as the hole
deepens. Based on this value, the driller sets the tool holding system
to maintain an ideal load.

Tool holding is a critical aspect of exploration diamond drilling
that ensures the bit remains stable during drilling and prevents
damage or failure due to excessive load. When the weight of the
tool surpasses the allowed bit load, tool holding mechanisms are
implemented to maintain stability and prevent damage to the bit.
The driller must adjust the tool holding system to ensure that the bit
is adequately supported, applying just enough force to maintain the
ideal load while minimizing the risk of overload or damage.

In summary, tool holding is a crucial aspect of exploration
diamond drilling that involves setting and adjusting the tool holding
system to maintain the ideal load on the bit, ensuring optimal
drilling performance and preventing damage or failure due to
excessive load.

FHISING TOOLS

FISHING TOOLS ARE USED in core drilling to retrieve lost or
stuck drilling equipment or cuttings from the borehole. Some
common fishing tools used in core drilling include:

1 Overshot assembly: used to grip and retrieve lost or stuck
equipment or cuttings from the borehole.

2 Jars: provide an upward or downward impact to loosen and
retrieve stuck equipment.
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3 Bumper subs: absorb the shock of jarring operations and
protect the fishing tools and borehole.

4 Fishing magnets: used to retrieve ferromagnetic objects from
the borehole.

5 Milling tools: used to remove or retrieve damaged equipment
or casing from the borehole.

6 Circulating subs: used to pump fluid into the borehole and
provide a means of washing out debris.

7 Washover shoes: used to wash over and remove debris from the
borehole during fishing operations.

Note: The choice of fishing tools will depend on the specific
situation and nature of the problem in the borehole. It is important
to consult with experienced personnel and follow safe operating
procedures when using fishing tools.

ROD HANDLING

THERE ARE SEVERAL ROD handling solutions that have been
innovatively designed to reduce or eliminate manual handling in
drilling operations. Some of these solutions include:

1 Rod handling systems: Rod handling systems are designed to
automate the process of loading, unloading, and transporting drill
rods, reducing the need for manual handling. These systems typically
use hydraulic or pneumatic actuators to move the rods and can be
equipped with features such as rod clamps and lifting arms to help
stabilize the rods during transportation.

2 Rod elevators: Rod elevators are hydraulic or pneumatic
systems that can be used to raise and lower drill rods into and out of
the borehole, reducing the need for manual handling.
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3 Automated rod changers: Automated rod changers are systems
that can change drill rods automatically, eliminating the need for
manual handling. These systems typically use a combination of
hydraulic, pneumatic, and mechanical components to change the
rods, and they can be equipped with safety features such as interlocks
and fail-safes to ensure the safety of the workers.

4 Rod carts: Rod carts are mobile platforms that can be used to
transport drill rods from one location to another, reducing the need
for manual handling. These carts can be equipped with features such
as rod clamps, lifting arms, and hydraulic or pneumatic actuators to
help stabilize and move the rods.

By using these and other rod handling solutions, it is possible
to significantly reduce the amount of manual handling required in
drilling operations, improving safety, efficiency, and productivity.

HYDRAULIC SYSTEMS

THE HYDRAULIC SYSTEM in a core drilling rig is a set of
components that work together to provide hydraulic power to
various parts of the rig. It typically includes a hydraulic pump,
hydraulic motor, control valves, hydraulic cylinders, and hydraulic
lines. The hydraulic pump is driven by an engine or electric motor
and generates the high-pressure fluid needed to power the various
hydraulic components. The hydraulic motor converts the
high-pressure fluid into rotary motion, which is used to drive the
various mechanical components of the rig, such as the main winch,
mud pumps, and rotary head. The control valves regulate the flow
of fluid and direct it to the components that need it. The hydraulic
cylinders provide the linear motion needed for tasks such as
extending and retracting the mast. The hydraulic lines carry the
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high-pressure fluid from the pump to the components that need it.
The hydraulic system is an essential part of the core drilling rig and is
responsible for providing the power and control needed to perform
drilling operations effectively and efficiently.

HYDRAULIC SYSTEM HAZARD

THE HYDRAULIC SYSTEM in a core drilling rig can pose
various hazards if not properly maintained or operated. Some of the
potential hazards include:

1 Leaks: High-pressure fluid leaks can cause injury to personnel
and damage to equipment.

2 Fire: Hydraulic fluid is flammable, and a leak or failure in the
hydraulic system can result in a fire.

3 High-pressure fluid injection: If a person comes into contact
with a high-pressure hydraulic fluid stream, it can cause serious
injury or death.

4 Explosion: The high-pressure fluid used in hydraulic systems
can create an explosive force if it is released rapidly.

5 Electrical shock: Some hydraulic components may be
connected to electrical systems, which can pose a shock hazard if not
properly protected.

To minimize these hazards, it is important to regularly inspect
and maintain the hydraulic system and to follow safe operating
procedures when working with it. Proper training and personal
protective equipment should also be used to help prevent accidents.

DRILLING RIG SERVICE
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THE MECHANICAL TECHNICIAN on a drilling rig is
responsible for maintaining, repairing, and inspecting the rig and
its mechanical systems to ensure effective and safe operations. Their
tasks include:

• Conducting routine maintenance of mechanical components,
such as engines, transmissions, hydraulic systems, and drilling
equipment.

• Troubleshooting and diagnosing mechanical issues and
performing necessary repairs.

• Overseeing the installation and testing of new equipment and
machinery.

• Performing inspections and testing of mechanical components
to ensure they meet safety and industry standards.

• Collaborating with other team members to coordinate rig
operations, maintenance, and repair activities.

• Maintaining accurate records of maintenance and repair
activities and ensuring that necessary spare parts and equipment are
available.

The mechanical technician plays a critical role in the safe and
efficient operation of the drilling rig, and their expertise helps to
minimize downtime and reduce the risk of accidents or equipment
failures.

During servicing, the following components are typically
checked and maintained:

• Drilling tower and masts: the stability, connectors, appropriate
oil levels, and pump conditions need to be checked.

• Hydraulic system: the hydraulic oil level, seals, and connectors
need to be checked.

• Water pump and piping system: the water pressure, seals, and
connections need to be checked.
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• Engine and transmission system: the engine oil level, coolant,
air filter, and transmission fluid need to be checked.

• Electrical system: the wiring, connections, battery, and control
systems need to be checked.

• Safety features: the emergency stop system, fire extinguishers,
and personal protective equipment need to be checked.

DRILLING EQUIPMENT suppliers

THERE ARE SEVERAL COMPANIES that supply drilling
equipment for core drilling operations. Some of the major suppliers
include:

Sandvik: Sandvik is a global engineering company that supplies
a wide range of drilling equipment for the mining, construction,
and oil and gas industries. They offer a range of drill rigs, drill bits,
and drilling tools, as well as related services such as training,
maintenance, and support.

Atlas Copco: Atlas Copco is a Swedish company that specializes
in providing equipment and services for mining, rock excavation,
and construction industries. They offer a range of drill rigs, drilling
tools, and related services such as training, maintenance, and
support.

Boart Longyear: Boart Longyear is a leading provider of drilling
services and products for the mining industry. They offer a range of
drilling equipment, including drill rigs, drilling tools, and drilling
fluids, as well as related services such as training, maintenance, and
support.

Epiroc: Epiroc is a Swedish company that provides equipment
and services for mining, rock excavation, and construction
industries. They offer a range of drilling equipment, including drill
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rigs, drill bits, and drilling tools, as well as related services such as
training, maintenance, and support.

Caterpillar: Caterpillar is a global manufacturer of construction
and mining equipment. They offer a range of drill rigs, drilling tools,
and related services such as training, maintenance, and support.

These are just a few of the major drilling equipment suppliers,
and there are many other companies that provide similar products
and services. When selecting a drilling equipment supplier, it is
important to consider factors such as the quality and reliability of
the equipment, the range of products and services offered, and the
level of support provided by the supplier. It is also important to
ensure that the supplier has experience and expertise in the specific
type of drilling operation being carried out.

THE TASKS OF A CORE driller include.

1. PLANNING AND PREPARATION: preparing the drilling
plan, including defining objectives, timeline, and budget.

2. Equipment setup and maintenance: setting up the drilling
equipment and maintaining it to ensure it is in good condition.

3. Drilling: operating the drilling equipment to perform the core
drilling as per the plan.

4. Sample retrieval and handling: retrieving the core samples,
orienting them, and storing them properly.

5. Data collection and management: collecting and managing
data during the drilling process, including depth, orientation, and
sample description.

6. Quality control: performing quality control checks on the
drilling equipment, samples, and data to ensure accuracy and
consistency.
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7. Reporting: preparing drilling reports and sharing results with
relevant stakeholders.

8. Troubleshooting: diagnosing and solving problems that arise
during the drilling process.

Compliance with regulations: ensuring that drilling operations
comply with regulations and safety standards.

THE TASKS OF A CORE drilling helper include.

1. EQUIPMENT SETUP and preparation: preparing the drilling
equipment, including assembling, cleaning, and lubricating it.

2. Sample handling and storage: handling the core samples,
including retrieving, orienting, and storing them.

3. Data collection and management: assisting with collecting
and recording data during the drilling process, such as sample
description and orientation.

4. Quality control: assisting with quality control checks on the
drilling equipment, samples, and data.

5. Maintenance and cleaning: performing routine maintenance
and cleaning tasks on the drilling equipment.

6. Safety: following safety procedures and regulations to ensure
a safe working environment.

7. Logistics: assisting with the transportation of equipment and
supplies to and from the drilling site.
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General assistance: providing support to the core driller as
needed, including with drill pattern design and troubleshooting.

SUPERVISOR'S TASK

A CORE DRILLING SUPERVISOR is responsible for overseeing
the drilling process and ensuring that it is done safely and efficiently.
This includes planning and coordinating drilling operations,
overseeing the drilling crew, monitoring drilling progress, ensuring
that drilling equipment is properly maintained and calibrated, and
maintaining accurate records of drilling activities. Additionally, the
supervisor may be responsible for troubleshooting and resolving any
problems that arise during the drilling process. They also manage the
drilling site and the drilling team.

SUPERVISION

IN ADDITION TO SAFETY and efficiency, the supervisor is also
responsible for budget management, resource allocation, and project
scheduling. They must be able to balance the demands of the drilling
project with the needs of the workforce and maintain clear
communication with all stakeholders. This requires strong leadership
skills and the ability to make tough decisions in a fast-paced,
dynamic environment.

Supervisors must also be knowledgeable in the technical aspects
of drilling operations and be able to diagnose and solve problems
quickly and effectively. They must be familiar with the latest drilling
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technologies and techniques and be able to integrate these into their
operations.

Overall, the role of the supervisor in drilling operations is critical
to the success of the project. They must be able to lead a team of
skilled workers, maintain high standards of safety, and ensure the
efficient and effective completion of drilling operations.

INCIDENT RESPONSE AND emergency preparedness

INCIDENT RESPONSE AND emergency preparedness are
critical tasks that a diamond drilling supervisor must be prepared for.
These activities involve developing and implementing procedures
and plans to respond to unexpected events that can occur during
drilling operations.

Some possible keywords related to incident response and
emergency preparedness in diamond drilling include:

Risk assessment and management: Identifying potential hazards
and developing strategies to mitigate risks, such as fire, explosion,
equipment failure, or environmental incidents.

Emergency planning and response: Developing and
implementing procedures to respond to accidents or incidents,
including evacuation plans, emergency communication protocols,
and first-aid and medical support.

Safety training and awareness: Providing safety training and
education for all personnel on site, including drillers, assistants, and
contractors, to ensure they are prepared to respond to emergencies.

Equipment readiness: Ensuring all safety equipment, such as fire
extinguishers, safety showers, and personal protective equipment
(PPE), are available, properly maintained, and functioning correctly.
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Regulatory compliance: Complying with all local, state, and
federal regulations and requirements for emergency response
planning and preparedness.

Incident investigation and reporting: Conducting thorough
investigations of incidents or accidents and preparing detailed
reports to prevent future occurrences.

Continuity planning: Developing and implementing
contingency plans to ensure that drilling operations can continue in
the event of an emergency or incident.

PERSONNEL MANAGEMENT

PERSONNEL MANAGEMENT is an important aspect of a
diamond drilling supervisor's role, as it involves managing the
personnel involved in drilling operations to ensure that the project
is completed on time, within budget, and to the required standards.
Some possible keywords related to personnel management in
diamond drilling include:

Recruitment and hiring: Identifying and selecting candidates
with the necessary skills, experience, and qualifications to work on
the project, including drillers, assistants, and contractors.

Training and development: Providing training and development
opportunities for personnel to improve their skills, knowledge, and
performance, as well as to ensure compliance with safety and
regulatory requirements.

Performance management: Monitoring personnel performance,
setting goals and objectives, providing feedback, and addressing
performance issues as necessary.
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Time and attendance management: Monitoring and managing
personnel schedules and work hours to ensure adequate staffing
levels and compliance with labor laws and regulations.

Safety management: Ensuring that all personnel on site comply
with safety protocols, procedures, and regulations, and taking
corrective action as necessary to address safety issues.

Conflict resolution: Resolving conflicts and disputes among
personnel to maintain a harmonious and productive work
environment.

Motivation and morale: Fostering a positive work environment
and promoting employee engagement, motivation, and morale.

Succession planning: Developing plans to identify and prepare
personnel for future leadership or management roles within the
company.

Communication: Ensuring effective communication among
personnel, including providing regular updates on project progress
and addressing concerns or issues as necessary.

CONTRACTOR MANAGEMENT

CONTRACTOR MANAGEMENT is a critical task for a
diamond drilling supervisor, as drilling operations often involve
working with contractors and subcontractors who have specialized
skills and expertise. Effective contractor management is essential to
ensure that the project is completed on time, within budget, and to
the required quality standards. Some possible keywords related to
contractor management in diamond drilling include:

Contract negotiation: Negotiating contracts with contractors
and subcontractors, including specifying the scope of work,
timelines, deliverables, and compensation.
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Contractor selection: Identifying and selecting contractors and
subcontractors with the necessary skills, experience, and
qualifications to work on the project.

Contractor performance monitoring: Monitoring contractor
performance to ensure that they are meeting project requirements,
timelines, and quality standards.

Issue resolution: Addressing issues or concerns related to
contractor performance, such as delays, cost overruns, quality issues,
or safety violations.

Contract compliance: Ensuring that contractors and
subcontractors comply with all contractual obligations, as well as all
relevant laws, regulations, and safety requirements.

Risk management: Identifying and mitigating potential risks
associated with working with contractors, such as delays, quality
issues, or safety concerns.

Communication: Maintaining regular communication with
contractors to ensure that they are aware of project requirements,
timelines, and any changes or updates.

Payment and invoicing: Managing the payment and invoicing
processes for contractors and subcontractors, including verifying
work completed and approving invoices for payment.

Relationship management: Fostering positive working
relationships with contractors and subcontractors to ensure their
ongoing support and commitment to the project.

Logistical coordination

LOGISTICAL COORDINATION is a critical aspect of a
diamond drilling supervisor's role, as it involves managing the
movement of personnel, equipment, and materials to ensure that
drilling operations are conducted efficiently and effectively. Some
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possible keywords related to logistical coordination in diamond
drilling include:

Equipment procurement and management: Coordinating the
procurement, maintenance, and management of drilling equipment,
including drills, bits, pumps, and other specialized tools.

Material procurement and management: Coordinating the
procurement, storage, and management of materials needed for
drilling operations, including fuel, lubricants, and drilling fluids.

Transportation coordination: Coordinating the movement of
personnel, equipment, and materials to and from the drilling site,
including arranging transportation, ensuring compliance with
transportation regulations, and coordinating logistics for remote
locations.

Site preparation: Coordinating the preparation of the drilling
site, including identifying and addressing site-specific logistical
challenges such as terrain, climate, and accessibility.

Communication: Maintaining regular communication with all
stakeholders, including contractors, suppliers, and regulatory
agencies, to ensure that all logistical requirements are met and that
any issues or challenges are addressed in a timely manner.

Resource allocation: Allocating resources such as personnel,
equipment, and materials in an optimal manner to ensure that
drilling operations are conducted efficiently and effectively.

Risk management: Identifying and mitigating potential
logistical risks, such as supply chain disruptions, transportation
delays, or equipment breakdowns.

Compliance management: Ensuring compliance with all
relevant regulatory requirements, including environmental
regulations, health and safety regulations, and transportation
regulations.
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Budget management: Managing the budget for logistical
operations, including monitoring expenses, forecasting costs, and
identifying cost-saving opportunities.

RISK ASSESSMENT AND management

RISK ASSESSMENT AND management is an essential task for
a diamond drilling supervisor, as drilling operations often involve
various hazards and risks that can impact the safety of personnel, the
environment, and the success of the project. Some possible keywords
related to risk assessment and management in diamond drilling
include:

Hazard identification: Identifying potential hazards and risks
associated with drilling operations, including geological hazards,
environmental hazards, and safety hazards.

Risk analysis: Analyzing the likelihood and potential
consequences of identified hazards to prioritize risk management
efforts.

Risk mitigation: Developing strategies and measures to mitigate
identified risks, including measures such as engineering controls,
administrative controls, and personal protective equipment (PPE).

Emergency response planning: Developing and implementing
emergency response plans to manage unforeseen events, such as
equipment failures, accidents, and environmental incidents.

Regulatory compliance: Ensuring compliance with all relevant
regulatory requirements related to risk management and safety,
including environmental regulations, health and safety regulations,
and transportation regulations.

Training and education: Providing training and education to
personnel to ensure that they understand the risks associated with
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drilling operations and are equipped with the knowledge and skills
to manage those risks.

Continuous improvement: Implementing systems and processes
to continuously monitor and evaluate the effectiveness of risk
management strategies and identify opportunities for improvement.

Incident investigation: Conducting investigations into incidents
and near-misses to identify the root causes of incidents and develop
strategies to prevent them from happening in the future.

Communication: Maintaining regular communication with all
stakeholders, including contractors, suppliers, and regulatory
agencies, to ensure that risks are identified and managed effectively.

PROCUREMENT AND SUPPLY chain management

PROCUREMENT AND SUPPLY chain management are crucial
components of a diamond drilling supervisor's role, as they involve
ensuring that the necessary equipment, materials, and supplies are
available at the drilling site to enable efficient and effective drilling
operations. Some possible keywords related to procurement and
supply chain management in diamond drilling include:

Supplier identification and selection: Identifying and selecting
suppliers of drilling equipment, materials, and supplies based on
factors such as cost, quality, and delivery times.

Contract negotiation and management: Negotiating and
managing contracts with suppliers to ensure that the terms and
conditions are favorable and that the supplier is meeting the
agreed-upon standards.

Inventory management: Managing inventory levels of
equipment, materials, and supplies to ensure that they are available
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when needed but not excessive, which can lead to storage and
logistical issues.

Logistics management: Coordinating the transportation and
delivery of equipment, materials, and supplies to the drilling site,
including ensuring compliance with transportation regulations and
managing customs requirements for international shipments.

Quality control: Ensuring that equipment, materials, and
supplies meet the required specifications and standards, and
addressing any quality issues that arise.

Vendor performance management: Evaluating the performance
of suppliers based on factors such as delivery times, quality, and
responsiveness, and addressing any performance issues that arise.

Cost control: Managing costs associated with procurement and
supply chain management, including identifying cost-saving
opportunities, negotiating favorable pricing with suppliers, and
managing inventory levels to minimize waste.

Risk management: Identifying and mitigating potential risks
associated with procurement and supply chain management,
including supply chain disruptions and quality issues.

Compliance management: Ensuring compliance with all
relevant regulations related to procurement and supply chain
management, including environmental regulations, health and safety
regulations, and transportation regulations.

DAILY DRILLING REPORT (Diamond drilling)

A DAILY DRILLING REPORT is a document that provides a
record of the progress and results of a core drilling operation. The
report typically includes the following information:
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1 Date and location: The date and location of the drilling
operation.

2 Equipment and personnel: A list of the equipment and
personnel involved in the drilling operation, including drill rig, drill
bits, drilling fluid, and workers.

3 Drilling progress: A record of the progress of the drilling
operation, including the depth of the borehole, the length of core
recovered, and any other relevant information.

4 Core samples: A description of the core samples recovered
during the drilling operation, including their size, shape, and any
notable features or anomalies.

5 Safety incidents: A record of any safety incidents that occurred
during the drilling operation, including accidents, injuries, or other
incidents that had an impact on the drilling operation.

6 Weather conditions: A record of the weather conditions
during the drilling operation, including temperature, wind speed,
and precipitation.

7 Challenges and solutions: A record of any challenges that were
encountered during the drilling operation and the solutions that
were implemented to overcome them.

8 Next steps: A description of the next steps in the drilling
operation, including any plans for continuing the drilling, changing
the drilling equipment or techniques, or modifying the drilling plan.

The daily drilling report is an important tool for documenting
the progress and results of a core drilling operation, and it provides
a valuable source of information for future reference and analysis.
Additionally, the report can be used to communicate the progress
and results of the drilling operation to stakeholders, such as clients,
regulators, and management.

TEAMWORK
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IN THE CONTEXT OF CORE drilling, teamwork between the
drill master and the assistants is crucial for a successful and safe
drilling operation.

The drill master is responsible for operating the drilling rig,
controlling the drilling process, and ensuring that the core samples
are obtained safely and accurately. The assistants help to support
the drill master by handling the core samples, operating the drilling
tools, and monitoring the drilling conditions.

Effective teamwork between the drill master and assistants
involves clear communication, cooperation, and coordination of
tasks. Before starting the drilling process, the team must establish
clear roles and responsibilities and ensure that everyone understands
their tasks and objectives. During the drilling process, the drill
master and assistants must work closely together to monitor drilling
conditions, adjust drilling parameters as necessary, and ensure that
the core samples are extracted properly.

In addition to technical skills, teamwork in core drilling also
requires a strong focus on safety. The team must follow proper safety
protocols, wear appropriate personal protective equipment, and be
alert for any potential hazards that may arise during the drilling
process.

Overall, successful core drilling requires a high level of
cooperation and teamwork between the drill master and assistants,
as well as a strong commitment to safety and quality.

Drilling safety

WHEN PERFORMING CORE drilling, it is important to follow
proper safety protocols to prevent accidents and injuries. Some key
safety considerations for core drilling include:
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Proper training: Only trained and qualified personnel should
operate core drilling equipment. They should be knowledgeable
about the equipment and safety procedures, and should receive
regular training on safe operation.

Protective equipment: Workers should wear appropriate
personal protective equipment, including eye and ear protection,
gloves, and safety shoes. Respirators or other protective gear may be
necessary when drilling certain types of materials.

Equipment maintenance: Core drilling equipment should be
inspected regularly for wear or damage, and any defects should be
addressed promptly. This can help to prevent equipment failure and
reduce the risk of accidents.

Secure the workpiece: The workpiece being drilled should be
securely fastened or clamped to prevent it from moving during
drilling. This can help to prevent injuries from the workpiece
slipping or moving unexpectedly.

Use proper drilling techniques: Proper drilling techniques can
help to reduce the risk of accidents and ensure accurate and
consistent results. This may include using the correct drill bit for the
material being drilled, using appropriate speed and feed rates, and
monitoring drilling parameters to ensure safe and effective drilling.

Overall, following proper safety protocols is essential for safe
and effective core drilling. By taking the necessary precautions and
using appropriate equipment and techniques, workers can minimize
the risk of accidents and injuries and ensure successful drilling
outcomes.

EXPLORATION DRILLING

235



Chapter 4: Occupational health and
safety

E xploration diamond drilling involves drilling into the ground to
extract core samples for geological analysis. The process can

create various hazards for workers, making occupational health and
safety an important aspect of exploration diamond drilling. Some of
the hazards and precautions to consider include:

Personal Protective Equipment (PPE): Workers should be
provided with appropriate PPE, such as hard hats, steel-toed boots,
and gloves to protect against potential head injuries, foot injuries,
and cuts.

Noise Exposure: The drilling process produces high levels of
noise, which can cause hearing damage. Workers should be provided
with hearing protection, such as earplugs or earmuffs.

Dust and Silica Exposure: The drilling process can create dust
and silica, which can cause respiratory problems. Workers should
be provided with respiratory protection, such as dust masks or
respirators.

Manual Handling: The equipment used for drilling is heavy, and
workers may be required to manually handle drilling rods and other
tools. Employers should provide training on proper manual handling
techniques to reduce the risk of musculoskeletal disorders.

Confined Spaces: Drilling may take place in confined spaces,
such as underground mines or tunnels, which can pose risks such as
lack of oxygen or exposure to toxic gases. Employers should have an
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emergency response plan in place and provide appropriate training
to workers.

Electrical Hazards: Drilling equipment may pose electrical
hazards if not properly maintained and grounded. Employers should
ensure that workers receive proper training on electrical safety and
that equipment is inspected regularly.

Slips, Trips, and Falls: Workers may be at risk of slipping,
tripping, or falling while working on uneven terrain. Employers
should implement measures to reduce the risk of falls, such as
providing appropriate footwear and ensuring that workers have safe
access to drilling sites.

Overall, employers should conduct a risk assessment to identify
hazards and implement measures to control and mitigate those risks.
They should also provide appropriate PPE, training, and supervision
to ensure that workers can carry out their duties safely.
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SOP
Consistency: SOPs ensure that tasks are performed consistently

and accurately, reducing errors and ensuring a high level of quality
control.

Efficiency: By defining the most efficient and effective way to
complete a task, SOPs can help streamline operations, reduce waste,
and increase productivity.

Training: SOPs provide a structured way to train new employees
and ensure that all employees are following the same procedures,
reducing the risk of mistakes and ensuring that everyone is working
to the same standards.

Compliance: SOPs help ensure that your business is in
compliance with industry regulations, provincial laws, and other
legal requirements.

Continual improvement: By regularly reviewing and updating
SOPs, businesses can identify areas for improvement and continually
refine their processes to achieve better results.Overall, SOPs are a
critical tool for businesses of all sizes and types. They help ensure
consistency, efficiency, compliance, and continual improvement, all
of which are essential for long-term success.

SOP demonstrated the group.

ONE EXAMPLE OF A STANDARD Operating Procedure (SOP)
for a core drilling site is the "Core Drilling Safety SOP." This
procedure outlines the steps that must be taken to ensure the safety
of all personnel on the drilling site.

1. Prior to starting drilling operations, a comprehensive site
assessment must be conducted to identify and address any potential
hazards.

2. All personnel must be trained in the proper use of the drilling
equipment and in the risks associated with the drilling process.
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3. Personal Protective Equipment (PPE) such as hard hats, safety
glasses, ear protection, and steel-toed boots must be worn at all times
while on the drilling site.

4. All drilling equipment must be regularly inspected and
maintained to ensure it is in good working condition.

5. A designated person must be responsible for monitoring the
drilling process and ensuring that all safety procedures are being
followed.

6. In case of an emergency, an emergency evacuation plan must
be in place and all personnel must be trained on how to respond.

7. Regular drills must be conducted to keep personnel prepared
and aware of emergency protocol.

8. If a hazard is identified during drilling, the drilling process
must be stopped immediately and the hazard must be addressed
before drilling can resume.

9. Any incidents or near-misses must be reported to
management and investigated to prevent recurrence.

10. Regular safety meetings must be conducted to review the
SOP and discuss T y new hazards or concerns that have been
identified.

By following this SOP, the team ensures the safety of all
personnel on the drilling site and reduces the risk of accidents and
injuries.

DIAMOND DRILLING SAFETY meeting
A core drilling safety meeting is an important part of ensuring

the safety of the workers and equipment involved in core drilling
operations. Safety meetings are usually held before the start of
drilling operations and are attended by all members of the drilling
crew.

The purpose of a core drilling safety meeting is to:
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• Review the hazards associated with core drilling
• Discuss the safety procedures and protocols that will be

followed during drilling operations
• Review the emergency procedures in case of an accident or

incident
• Identify and discuss any specific safety concerns for the

upcoming drilling operation
• Review and discuss any recent incidents or near-misses to

ensure that lessons are learned and procedures are improved.
During the meeting, the drilling supervisor or safety officer will

typically lead a discussion on the hazards associated with core
drilling, such as the potential for equipment failure, falls, and
exposure to harmful dust and chemicals. They will also review the
safety procedures and protocols that will be followed during drilling
operations, such as the proper use of personal protective equipment,
emergency evacuation procedures, and communication protocols.

It is important that all members of the drilling crew actively
participate in the safety meeting, ask questions and give their input,
this way the team will be aware of the hazards and the procedures
to follow, also it will increase their commitment to safety. Safety
meetings should be held regularly, and the minutes should be
recorded and kept on file for reference.

It is important to keep in mind that safety should be a priority
in all core drilling operations, and that regular safety meetings are an
essential part of ensuring the safety of the workers and equipment
involved.

HAZARD IDENTIFICATION
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HAZARD IDENTIFICATION is a crucial aspect of diamond
drilling safety meetings. Hazard identification involves identifying
potential hazards and risks associated with drilling operations,
including geological hazards, environmental hazards, and safety
hazards, among others. Some potential hazards and risks associated
with diamond drilling operations include:

Geological hazards: These include potential ground instability
or rock falls, which can pose a risk to personnel and equipment, as
well as unexpected geological formations that can impede drilling
progress.

Environmental hazards: These can include extreme weather
conditions, such as high winds or heavy rainfall, which can impact
the safety of personnel and the stability of drilling equipment.

Safety hazards: These can include risks associated with heavy
equipment, such as the risk of injury from moving machinery or
equipment malfunctions, as well as hazards associated with the use
of chemicals and other substances used in the drilling process.

Human factors: These can include risks associated with fatigue,
stress, and other factors that can impact personnel performance and
safety.

Regulatory compliance: Ensuring compliance with all relevant
regulatory requirements related to safety and environmental
management, including environmental regulations, health and safety
regulations, and transportation regulations.

Equipment failure: Mechanical or technical failures in
equipment such as drill bits, hydraulic systems, or electrical systems
can lead to accidents or incidents that can harm personnel or damage
the environment.

Transportation and logistics risks: This includes risks associated
with the transport of equipment and materials to and from the
drilling site, as well as risks associated with the storage and handling
of these materials on-site.
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By identifying and assessing potential hazards and risks
associated with diamond drilling operations, appropriate measures
can be taken to mitigate these risks and ensure the safety of personnel
and the success of drilling operations.

SAFETY PROCEDURES

SAFETY PROCEDURES ARE another essential aspect of
diamond drilling safety meetings. Reviewing and reinforcing safety
procedures helps to ensure that personnel are aware of the potential
risks and are equipped with the knowledge and skills to manage
those risks. Some safety procedures that may be reviewed during a
diamond drilling safety meeting include:

Personal protective equipment (PPE) requirements: This
includes reviewing the appropriate PPE for the job, ensuring that
personnel have the necessary PPE and are trained in its use, and
reinforcing the importance of wearing PPE at all times during
drilling operations.

Emergency response protocols: This includes reviewing
emergency response procedures, ensuring that personnel are familiar
with them, and conducting drills to ensure that personnel are
prepared to respond in the event of an emergency.

Safe operating procedures: This includes reviewing and
reinforcing safe operating procedures for drilling equipment,
ensuring that personnel are trained in the proper use of equipment,
and conducting regular inspections to ensure that equipment is in
good working order.

Hazard communication: This includes ensuring that personnel
are aware of the potential hazards associated with drilling operations
and that hazard communication is ongoing throughout the project.
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Incident reporting and investigation: This includes ensuring that
personnel are aware of the importance of reporting incidents and
near-misses, conducting investigations into incidents, and
implementing corrective actions to prevent them from happening in
the future.

Site security: This includes ensuring that personnel are aware
of site security protocols, ensuring that only authorized personnel
are allowed on site, and implementing measures to prevent
unauthorized access to the site.

By reviewing and reinforcing safety procedures during diamond
drilling safety meetings, personnel are better equipped to manage
the risks associated with drilling operations, and incidents are less
likely to occur.

EQUIPMENT INSPECTION and maintenance

EQUIPMENT INSPECTION and maintenance is another
essential aspect of diamond drilling safety meetings. Ensuring that
equipment is regularly inspected and maintained is crucial to
prevent accidents and malfunctions that can cause injury to
personnel, damage to equipment, and delays in drilling operations.
During a diamond drilling safety meeting, personnel may review the
following equipment inspection and maintenance procedures:

Pre-start checks: This includes reviewing the pre-start checks
that should be conducted on all equipment before each use to ensure
that it is in good working order and safe to operate.

Regular inspections: This includes reviewing the regular
inspections that should be conducted on all equipment to identify
any potential issues and prevent equipment failure. Regular
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inspections may include visual inspections, oil and fluid level checks,
and functional testing.

Scheduled maintenance: This includes reviewing the scheduled
maintenance procedures for each piece of equipment, including
when it is due for maintenance, what maintenance needs to be
performed, and who is responsible for performing the maintenance.

Record keeping: This includes reviewing the record-keeping
procedures for equipment inspections and maintenance, ensuring
that records are accurate and up-to-date, and that any issues
identified during inspections or maintenance are documented and
addressed.

By ensuring that equipment is regularly inspected and
maintained, personnel can reduce the risk of accidents and
malfunctions, which can result in injury or delays in drilling
operations. Additionally, regular equipment maintenance can
extend the lifespan of equipment, reduce equipment downtime, and
improve drilling efficiency.

SITE SECURITY

SITE SECURITY IS AN important aspect of diamond drilling
safety meetings. During these meetings, personnel may review the
site security protocols to ensure that everyone is aware of the
measures in place to maintain site security. Some of the measures
that may be discussed during a diamond drilling safety meeting
include:

Access control: This includes implementing measures to control
access to the site, such as having a manned gate, a security fence,
or electronic access control systems. Personnel should be aware of
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the procedures for gaining access to the site and the importance of
following these procedures.

Identification: This includes ensuring that everyone on site has
proper identification and that personnel are aware of the procedures
for identifying themselves to security personnel.

Awareness: This includes educating personnel on the importance
of site security and the potential risks associated with unauthorized
access to the site.

Reporting: This includes ensuring that personnel are aware of
the procedures for reporting any security incidents, such as breaches
or suspicious activity.

Monitoring: This includes monitoring the site for any
unauthorized access, suspicious activity, or other security risks.

By ensuring that site security protocols are in place and that
personnel are aware of these protocols, the risk of security breaches
can be minimized. This can help to protect personnel, equipment,
and resources on the site.

TRAINING AND EDUCATION (exploration drilling)

TRAINING AND EDUCATION are crucial components of
ensuring occupational health and safety in exploration diamond
drilling. Workers should receive adequate training and education on
various aspects of the job, including:

Safety procedures: Workers should be trained on safety
procedures related to the drilling equipment, such as how to use it
safely, how to maintain it properly, and what to do in case of an
emergency.

EXPLORATION DRILLING

245



PPE: Workers should receive training on the appropriate use and
care of PPE, such as hard hats, safety glasses, gloves, and respiratory
protection.

Manual handling: Workers should be trained on proper manual
handling techniques to reduce the risk of musculoskeletal disorders.

Confined spaces: Workers should be trained on how to work
safely in confined spaces, including how to enter and exit safely, how
to use safety equipment, and how to respond to emergencies.

Electrical safety: Workers should receive training on electrical
safety, including how to identify and avoid electrical hazards and
what to do in case of an electrical emergency.

First aid: Workers should receive training on first aid, including
how to respond to injuries and illnesses that may occur on the job.

Environmental protection: Workers should receive training on
environmental protection, including how to minimize the impact of
drilling on the environment and how to properly dispose of waste
materials.

Employers should also provide ongoing training and education
to workers to ensure that they remain up to date with new
technologies, regulations, and best practices. Training and education
should be provided in a language and format that workers can
understand and should be evaluated periodically to ensure its
effectiveness. By providing adequate training and education,
employers can help to ensure that workers are equipped to carry out
their duties safely and effectively.

MINING SAFETY

MINING SAFETY IS A critical aspect of the mining industry, as
it involves identifying and mitigating potential hazards to prevent
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accidents and injuries to workers. Mining safety programs aim to
ensure the well-being of miners by identifying potential risks and
taking steps to prevent accidents, injuries, and illnesses.

The following are some key areas to consider when
implementing a mining safety program:

Risk Assessment: Conduct a comprehensive risk assessment to
identify potential hazards and evaluate the level of risk associated
with each hazard. The risk assessment should consider factors such as
geology, equipment, procedures, and the human element.

Training: Provide comprehensive safety training to all
employees, including new hires, to ensure they are aware of the
potential hazards and how to avoid them. The training should cover
safety procedures, emergency response, and the proper use of safety
equipment.

Equipment Maintenance: Implement a maintenance program to
ensure that all mining equipment is in good working order and is
regularly inspected to identify any potential safety hazards.

Personal Protective Equipment (PPE): Require the use of PPE,
such as hard hats, safety glasses, gloves, and safety shoes, to protect
workers from potential hazards.

Emergency Response Plan: Develop and implement an
emergency response plan to ensure that all workers know what to
do in case of an emergency. The plan should include evacuation
procedures, emergency contacts, and first aid procedures.

Communication: Establish effective communication protocols
between workers, supervisors, and management to ensure that safety
concerns are quickly identified and addressed.

Regulatory Compliance: Ensure that all safety practices and
procedures comply with local and national regulations and industry
standards.
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Culture of Safety: Promote a culture of safety by encouraging
workers to report safety concerns and providing a positive safety
climate that emphasizes the importance of safety in the workplace.

Mining safety is essential for the well-being of workers and the
success of mining operations. By implementing a comprehensive
mining safety program, mining companies can reduce the risk of
accidents and injuries and ensure a safe working environment for all
employees.

TOOLBOX MEETING

A TOOLBOX MEETING IS a safety meeting that is typically held
before the start of a work shift on a drilling site, and the purpose is
to review safety procedures, communicate any hazards or changes to
the work environment, and discuss any incidents that have occurred.

In a core drilling site, the toolbox meeting may focus on specific
hazards and procedures related to core drilling, such as:

1. Reviewing proper handling and storage of drilling equipment,
including core drilling bits, rods, and hammers.

2. Discussing procedures for handling and disposing of drilling
waste, such as drilling mud and core samples.

3. Reviewing safe work practices for drilling in confined spaces,
such as underground mines.

4. Reviewing emergency procedures, such as evacuation
procedures and emergency shut-off procedures for drilling
equipment.

5. Discussing any changes in the drilling plan or schedule, and
any new hazards that have been identified.
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6. Reviewing any recent incidents or near-misses that have
occurred on the site, and discussing what could have been done
differently to prevent them.

7. Reviewing safety protocols and guidelines in place for
COVID-19 if any.

The toolbox meeting is usually led by a supervisor or safety
officer, and all personnel on the site are expected to attend and
participate in the

discussion.

JOB-SPECIFIC TOPICS

TOOLBOX MEETINGS CAN cover job-specific topics related to
the work being performed on the job site. This can include topics
related to the tools, equipment, or techniques being used, as well as
any potential hazards or risks associated with the job. For example,
if the job involves drilling, some of the job-specific topics that might
be covered in a toolbox meeting could include:

Safety procedures for operating drilling equipment
Proper use of personal protective equipment (PPE) for drilling

operations
Hazard identification and risk assessment for drilling activities
Procedures for handling and storing drilling materials and

supplies.
Proper positioning of drilling equipment to minimize risks to

personnel and equipment.
Communication procedures for drilling teams, including radio

or hand signal communication.
Procedures for responding to emergencies or accidents during

drilling operations.
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By covering job-specific topics during toolbox meetings,
personnel can stay informed about the specific risks and hazards
associated with their work and can take steps to mitigate these risks.
This can help to ensure that everyone is working safely and efficiently
on the job site.

ACCOUNTABILITY

TOOLBOX MEETINGS CAN emphasize the importance of
personal accountability for safety and job performance. This can
include reminding personnel that they are responsible for following
safety procedures, properly using PPE, reporting hazards or risks
they encounter on the job site, and taking steps to prevent accidents
or injuries. By emphasizing personal accountability, toolbox
meetings can help to create a culture of safety on the job site where
everyone is looking out for each other and taking responsibility for
their own actions.

Accountability can also be important for ensuring that work is
performed correctly and efficiently. Toolbox meetings can emphasize
the importance of following job procedures and using tools and
equipment correctly to avoid mistakes or delays. By holding
personnel accountable for their work performance, toolbox
meetings can help to ensure that work is completed on time, to the
required standards, and without errors or rework.

DRILLING SITE ACCIDENT
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THE PROCESS FOR INVESTIGATING a drilling site accident
typically includes the following steps:

1. Initial response: The first step is to ensure the safety of
personnel and secure the site. Emergency services such as fire, police,
and medical personnel will be summoned as needed.

2. Data collection: An investigation team will begin collecting
data on the accident, including information about the equipment
and conditions at the time of the accident, as well as witness
statements.

3. Analysis: The investigation team will analyze the data
collected in order to determine the cause of the accident. They may
use techniques such as fault tree analysis and incident analysis to
identify contributing factors.

4. Report: A report on the findings and recommendations will
be produced, which will include a summary of the accident, the
causes, and recommendations to prevent similar incidents in the
future.

5. Follow-up: The final step is to implement the
recommendations from the report to prevent similar accidents from
happening in the future.

It is important to note that different countries and companies
may have specific regulations and guidelines for drilling site accident
investigations, and the process may vary

HEALTH, SAFETY, AND environmental considerations

HEALTH, SAFETY, AND environmental considerations are
important aspects of the core drilling process. The following are
some regulations and guidelines that help to ensure a safe and
environmentally responsible drilling process:
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1. Health and safety regulations: Health and safety regulations
for core drilling are typically established by government agencies
and industry organizations. These regulations cover a range of issues,
including the use of protective equipment, emergency procedures,
and working conditions.

2. Environmental regulations: Environmental regulations for
core drilling are typically established by government agencies and
industry organizations. These regulations cover a range of issues,
including the management of waste, the protection of water
resources, and the minimization of surface disturbance.

3. Best practices: Industry organizations often establish best
practices for core drilling, which provide guidance on how to
minimize the impact of drilling on the environment and ensure the
health and safety of workers. These best practices cover a range of
issues, including site selection, waste management, and emergency
response procedures.

4. Risk assessment: A comprehensive risk assessment should be
performed before the start of any core drilling project. This
assessment should identify potential risks to workers, the
environment, and the project objectives, and should be used to
inform the development of a health, safety, and environmental
management plan.

5. Health, safety, and environmental management plan: A
health, safety, and environmental management plan should be
developed and implemented for each core drilling project. This plan
should outline the measures that will be taken to minimize risks
and ensure that the drilling process is conducted in a safe and
environmentally responsible manner.

Core drilling can have significant impacts on the environment
and the health and safety of workers, so it is important to comply
with all relevant regulations and best practices, and to conduct a
comprehensive risk assessment to identify potential risks and inform

LAJOS KOVACSIK

252



the development of a health, safety, and environmental management
plan.
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Fatigue and mental wellbeing

HAZARDS
The remote and isolated working conditions encountered during

West African exploration drilling programs, coupled with extended
hours and intensive work, can result in major health and safety issues
such as fatigue, stress and anxiety. These include lapses in
concentration and judgement, poor decision making, and
behavioural issues such as risk taking, reduced situational awareness,
bullying and aggression.

Assessing the risks
Direct risk factors
• Hours worked, including travel and shiftwork
• Repetitive physically demanding tasks
• Mental demands of work
• Production pressures
• Administrative pressures
Contributing risk factors
• Extended exposure to hazards (e.g. extreme temperatures,

noise, vibration, dust, hazardous substances)
• Inadequate quality and quantity of sleep and rest
• Inadequate job skills
• Fitness for work
• Relationship stresses
• Poor or indequate diet
Rating severity of the risk
Fatigue and stress increase the likelihood of human error and

therefore the risk of serious injury or harm to health.
Risk controls
• Develop and implement policies and procedures to address

fatigue and support mental wellbeing at the workplace.
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• Schedule regular breaks and task rotation.
• Targets should be achievable and allow for downtime:
– due to mechanical breakdown
– for routine maintenance
– caused by external factors such as bad weather.
Ensure management and workers are aware of the underlying

causes of fatigue and stress, can recognise the symptoms and know
how to respond.
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Diamond drilling inner tube changed hazard.

CHANGING THE INNER tube of a core drilling rig can present
several hazards, such as:

• Mechanical hazards: The inner tube is a critical component
of the drilling rig and changing it can involve working with heavy
machinery and equipment, which can present hazards such as
crushing, entanglement, and amputation if proper precautions are
not taken.

• Electrical hazards: The drilling rig may have electrical
components that need to be disconnected and reconnected during
the inner tube change, which can present hazards if proper
procedures are not followed.

• Fall hazards: Changing the inner tube may require working
at height, which can present hazards such as falls if proper fall
protection is not used.

• Confined space hazards: The inner tube may be located in a
confined space, which can present additional hazards such as poor
ventilation, and limited escape routes.

• Fire hazards: Changing the inner tube may involve working
with flammable or combustible materials, which can present hazards
if proper precautions are not taken.

• Noise hazards: The drilling rig can be loud, which can be
harmful to workers' hearing if proper ear protection is not used.

• Dust hazards: Changing the inner tube may create dust, which
can be harmful to workers' respiratory systems if proper respirators
are not used.

It's important that the workers are properly trained on how to
change the inner tube safely, and that they follow the established
procedures and safety protocols to reduce the risk of accidents and
injuries.
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THE DANGERS OF REMOVING and installing drilling tools in
core drilling include.

1. PHYSICAL INJURY: The manual handling of heavy drilling
tools can result in physical injury to workers, including strains,
sprains, and fractures.

2. Dropped Object Hazard: Dropped objects can cause injury
to workers below or damage to equipment and surrounding
infrastructure.

3. Entrapment and Crush Hazards: Workers can become
entrapped or crushed between moving parts of equipment or
between the equipment and surrounding objects.

4. Hazardous Energy Release: The release of stored energy from
drilling tools, such as springs or hydraulic systems, can cause injury
to workers.

5. Chemical Exposure: Workers can be exposed to hazardous
chemicals used in the drilling process, such as lubricants, coolants,
and cleaning agents, which can cause health risks if not handled
properly.

It's important to take these dangers into account and implement
proper safety measures and procedures when removing and installing
drilling tools. This can include using appropriate lifting equipment,
implementing proper tool handling procedures, providing personal
protective equipment, and conducting regular safety training and
drills.

CORE DRILLING WINTER work
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CORE DRILLING IN WINTER can present several hazards, such
as:

• Cold weather hazards: Workers may be exposed to extreme
cold temperatures, which can cause hypothermia, frostbite, and
other cold-related injuries. Workers must be properly dressed and
insulated to protect against the cold.

• Slipperiness hazards: Workers may be exposed to slippery
surfaces due to snow and ice, which can increase the risk of slips,
trips, and falls. Workers must be trained on how to safely walk on
slippery surfaces, and must wear appropriate footwear with
slip-resistant soles.

• Reduced visibility hazards: Workers may be exposed to
reduced visibility due to snow, ice, and darkness, which can increase
the risk of collisions and accidents. Workers must be trained on
how to safely work in reduced visibility conditions and must wear
high-visibility clothing.

• Electrical hazards: Cold weather can affect the electrical
equipment, such as drilling rig and vehicles, and increase the risk of
electrical shocks and fires. Workers must be trained on how to safely
use and maintain electrical equipment in cold weather conditions.

• Mechanical hazards: Cold weather can affect the performance
and maintenance of drilling rig and other mechanical equipment,
which can increase the risk of accidents and breakdowns. Workers
must be trained on how to safely use and maintain mechanical
equipment in cold weather conditions.

• Fire hazards: Workers may be exposed to increased fire hazards
due to the use of heating equipment and the increased risk of
explosions and leaks from gas and other flammable materials.
Workers must be trained on how to safely use and maintain heating
equipment and how to handle flammable materials in cold weather
conditions.

LAJOS KOVACSIK

258



It's important that the workers are properly trained on how to
work safely in cold weather conditions and that they follow
established safety procedures to reduce the risk of accidents and
injuries.

THE DANGERS OF CORE drilling in summer include

1. HEAT EXHAUSTION and dehydration: Working in high
temperatures can lead to heat exhaustion and dehydration, which
can be dangerous and even life-threatening.

2. Wildfires: In areas prone to wildfires, hot and dry summer
conditions can increase the risk of fires, which can impact drilling
operations and pose a threat to workers and equipment.

3. Storms: Summer is the peak season for thunderstorms and
other severe weather events, which can disrupt drilling operations
and create hazardous conditions for workers and equipment.

4. Air Quality: Dust, heat, and other environmental factors can
impact air quality, causing respiratory issues for workers and
potentially affecting the surrounding environment.

5. Equipment Overheating: High temperatures can cause
equipment to overheat, leading to potential equipment failure and
safety concerns.

It's important to take these dangers into consideration and
implement proper safety measures and contingency plans when
drilling in summer conditions. This can include providing ample
shade and hydration for workers, monitoring weather patterns for
potential storms, and regularly inspecting equipment for signs of
overheating.
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EMERGENCY-MANAGEMENT

AN EMERGENCY IS AN event, actual or imminent, that
endangers or threatens to endanger life, and requires a coordinated
response to ensure preservation of life and prevention of injury and
illness. Emergencies are sometimes described as incidents or
accidents and can include natural disasters.

The potentially hazardous nature of mineral exploration drilling
operations, and the often-remote locations where they are carried
out, mean that emergency management and emergency response
planning are critical to the health and safety of personnel. In
particular, effective communication and appropriate medical care
during an emergency can be difficult to establish and sustain in
remote areas.

Emergency management involves understanding the likelihood
of an emergency occurring and its potential consequence, should
the emergency occur being prepared to mitigate its effects, respond
effectively, and recovering afterwards. Effective emergency
management means that there are plans in place for all identified
emergency scenarios, so the response is comprehensive and
coordinated.

THE CRITICAL ELEMENT of preparedness is the development
of emergency response plans for identified emergency scenarios. All
personnel should be familiar with the emergency response strategy
before entering the site, to ensure they understand their
responsibilities and what to do in an emergency.

Risk management approach
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EMERGENCY MANAGEMENT involves:

• RISK ASSESSMENT – identify and analyze the hazards
associated with potential

emergency scenarios
• prevention – determine appropriate control measures to

eliminate or reduce the impact of hazards
• preparedness – implement control measures to minimize the

likelihood of emergencies, including emergency response plans
• response – implement the appropriate emergency response

plan
• recovery – conduct a post-emergency review of the

effectiveness of the emergency response plan and revise it as
necessary.

Emergency management and response planning should focus on
worst-case scenarios.

Emergencies at drilling operations include:
• rollover or collision of vehicle or machinery • fire on drill rig,

vehicles or infrastructure
• collapse or failure of a drill rig or equipment • missing person
• plane or helicopter crash
• remote diagnosis and medical treatment for
– major trauma (e.g., fractures, severed limbs) – hyperthermia or

hypothermia
– electrocution or electrical burns
– chemical burns or poisoning
– illness or aggravation of existing medical condition – viral or

bacterial infection
– bites or stings
– radiological exposure or contamination.
• violence or aggression, including physical or sexual assault
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• bushfire, flood, cyclone, lightning strike or another natural
event.

EMERGENCY RESPONSE planning

EMERGENCY RESPONSE plans
Emergency response plans assign and document responsibilities

and procedures in the event of an emergency. They should:
• be written in plain English
• be compiled and laid out to facilitate quick access to important

information
• include appropriate use of illustrations such as maps
• be available to all personnel on site.
There should be document review and control procedures that

ensure emergency response plans are maintained.

CONTENT COMMON TO ALL plans

THE FOLLOWING BASIC information should be included in all
emergency response plans:

• name of the project, tenement, land title or lease
• GPS coordinates and geographical location (i.e., latitude and

longitude)
• location in relation to nearest town
• contact details for the operating company and contractors
• contact information for persons or agencies that may need to

be contacted during an emergency
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• assignment of emergency response duties
• contact details and specific competencies for personnel trained

in first aid, communications systems and other specialist fields (e.g.,
firefighting)

• number of personnel on site.
A stand-alone page or pages, with the above information should

be prominently displayed in the workplace and kept with
communications equipment.

RESPIRATORY PROTECTION

RESPIRATORY PROTECTION is an important safety
consideration for workers involved in diamond drilling activities, as
they may be exposed to airborne particles, dust, and other respiratory
hazards.

To protect workers from respiratory hazards, employers should
take the following measures:

Conduct a hazard assessment: Employers should assess the risk
of respiratory hazards associated with diamond drilling activities and
select appropriate respiratory protection based on the level of risk.

Provide appropriate respiratory protection: Respiratory
protection can include filtering face-piece respirators, half-mask
respirators, full-face respirators, and powered air-purifying
respirators (PAPRs). The type of respirator selected should be based
on the level of respiratory hazard and the worker's job duties.

Train workers on proper use: Workers should be trained on how
to properly use and maintain respiratory protection, including how
to properly fit and wear respirators.
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Conduct fit testing: Employers should conduct fit testing for
workers to ensure that respirators fit properly and provide adequate
protection.

Provide medical evaluations: Employers should provide medical
evaluations to workers who are required to wear respirators to ensure
they are physically capable of wearing respiratory protection.

Maintain and replace respirators: Employers should establish a
maintenance and replacement schedule for respiratory protection
to ensure that respirators are functioning properly and are not past
their useful life.

By taking these measures, employers can ensure that workers
involved in diamond drilling activities are adequately protected from
respiratory hazards. Employers should also ensure that workers are
aware of the signs and symptoms of respiratory illness and provide
appropriate medical attention if necessary.

ERGONOMIC CONSIDERATIONS

ERGONOMIC CONSIDERATIONS are important for the safety
and well-being of workers involved in diamond drilling activities.
Ergonomics is the study of the interaction between workers and
their work environment, with the goal of designing workspaces,
tools, and tasks to fit the needs of workers and promote their health
and safety.

In the context of diamond drilling, ergonomic considerations
may include:

Proper workstation design: Diamond drilling workers may
spend long hours in a fixed position while operating equipment.
Workstations should be designed to promote good posture and
reduce the risk of repetitive strain injuries.
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Tool design: Diamond drilling equipment should be designed to
minimize the physical effort required to operate it. Tools should be
lightweight, balanced, and easy to maneuver.

Personal protective equipment (PPE): PPE such as gloves,
respirators, and safety glasses should fit properly and be comfortable
to wear for long periods of time.

Work schedules: Diamond drilling workers may be required to
work long hours or night shifts, which can lead to fatigue and
increase the risk of accidents. Work schedules should be designed to
allow for adequate rest and recovery time.

Training: Workers should receive training on proper body
mechanics and lifting techniques to reduce the risk of
musculoskeletal injuries.

Breaks and stretching: Workers should be encouraged to take
breaks and perform stretching exercises to reduce muscle fatigue and
stiffness.

By considering these ergonomic factors, employers can create
a safe and comfortable work environment for diamond drilling
workers, which can lead to increased productivity and job
satisfaction.

FIRST AID

CORE DRILLING IS A method of drilling a cylindrical hole into
the ground or other materials. In the event of an injury during core
drilling, it is important to provide first aid immediately to the
affected person. Here are some steps you can follow for first aid in
core drilling:

1 Call for medical assistance: Dial 911 or the local emergency
services number to get immediate medical help.
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2 Check the person's airway, breathing, and pulse: Make sure the
person is breathing and has a pulse. If they are not breathing, start
CPR immediately.

3 Control bleeding: If the person is bleeding, apply direct
pressure to the wound using a clean cloth or dressing to control the
bleeding.

4 Protect the wound: Cover the wound with a clean dressing or
bandage to prevent further contamination.

5 Relieve pain: Give the person over-the-counter pain relievers,
such as ibuprofen or acetaminophen, if they are conscious and able
to swallow.

6 Keep the person warm and comfortable: Cover the person
with a blanket or coat to keep them warm and comfortable.

7 Wait for medical assistance: Stay with the person and keep
them calm and comfortable until medical assistance arrives.

It is important to note that these steps are for general guidance
only and should not be used as a substitute for proper medical
training. In the event of an emergency, it is always best to seek
professional medical help as soon as possible.

FIRST AID KIT

A FIRST AID KIT IS a collection of supplies and equipment used
to provide basic medical treatment in the event of an injury or
emergency. In a core drilling operation, a first aid kit is an important
component of a comprehensive safety program and is designed to
help minimize the impact of injuries and to provide immediate care
to personnel in the event of an emergency.

A typical first aid kit may include the following components:
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1 Bandages: Bandages, such as adhesive strips or gauze, are used
to cover and protect wounds.

2 Sterile dressings: Sterile dressings, such as gauze pads or
compresses, are used to cover and protect wounds.

3 Antiseptic: Antiseptic, such as hydrogen peroxide or alcohol
wipes, is used to clean wounds and prevent infection.

4 Pain relievers: Pain relievers, such as acetaminophen or
ibuprofen, are used to relieve pain and reduce fever.

5 Splints: Splints, such as air splints or SAM splints, are used to
immobilize broken bones or sprains.

6 Scissors and tweezers: Scissors and tweezers are used to remove
splinters or other foreign objects from wounds.

7 Emergency blanket: An emergency blanket is used to provide
warmth and protect against hypothermia.

8 Instructions: Instructions for how to use the first aid kit and
provide basic medical treatment should be included in the kit.

First aid kits should be stored in a readily accessible location, and
personnel should be trained in the proper use of first aid kits and
the appropriate response to injuries. First aid kits should be regularly
inspected and restocked to ensure that they are in good condition
and ready for use in the event of an emergency.

By having a first aid kit readily available, core drilling operations
can be prepared to provide immediate care to personnel in the event
of an injury, and to minimize the impact of injuries on personnel and
the operation.

SHUT DOWN

A SHUT-DOWN IN A CORE drilling operation refers to the
temporary suspension of drilling activities, typically due to
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equipment failure, safety concerns, or other unforeseen
circumstances. Shutdowns can occur for a variety of reasons,
including mechanical problems with the drilling equipment, adverse
weather conditions, or unexpected geological conditions.

When a shut-down occurs, the drilling crew must take steps
to secure the drilling rig and the site, and to minimize the risk of
damage to the equipment or the surrounding environment. This may
involve shutting down power to the drilling rig, disconnecting hoses
and other attachments, and securing the drill string in place.

In the case of a safety-related shut-down, the drilling crew must
take all necessary steps to ensure the safety of personnel, the
equipment, and the surrounding environment. This may involve
evacuating the site, calling emergency services, or taking other steps
to mitigate any potential hazards.

The duration of a shut-down can vary depending on the cause
and the steps required to resolve the issue. In some cases, the
shut-down may be resolved quickly, and drilling activities can resume
within a matter of hours or days. In other cases, the shut-down may
last for several days or weeks, while repairs are made, or the situation
is evaluated and addressed.

Shutdowns can have a significant impact on the timeline and
budget of a core drilling project, as they can result in increased costs
and delays. For this reason, it is important to have contingency plans
in place to address the potential for shutdowns and to minimize the
impact of these disruptions on the project.

EMERGENCY SHUT DOWN switches.

THE TEXT ABOVE OUTLINES the requirements for
emergency shut down switches in drilling operations, which include:
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1 The drill must have at least two emergency stop switches, one
located on the drillers' controls and another located in an area
accessible by the assistant.

2 The switches must be operable, visible, and accessible.
3 The switches must be tested each shift prior to work as part of

pre-shift work area inspection.
4 The location and use of the switches should be communicated

in the drill site induction.
5 Other equipment, such as light plants, compressors, and

pumps, must also have an accessible shut off switch.
6 The emergency shut down switches must meet regulatory

requirements, such as those set by MSHA, OSHA, or other
applicable regional or national standards.

Having functional emergency shut down switches that meet
regulatory requirements can help ensure that drilling operations can
be quickly and safely stopped in the event of an emergency or
hazardous situation.

WELDING AND CUTTING Torch Safety

WELDING AND CUTTING torches are commonly used in core
drilling operations for a variety of tasks, including repairing damaged
equipment, welding pipes, and cutting steel. However, these tools
also pose a significant fire and explosion hazard, and it is important
to follow proper safety procedures to minimize the risk of injury or
damage.

The following are some key safety considerations for welding and
cutting torches:
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1 Fuel Safety: Welding and cutting torches use highly flammable
fuels, such as acetylene or propane, and it is important to handle
these fuels with care to avoid fires or explosions.

2 Ventilation: Welding and cutting should always be performed
in well-ventilated areas to avoid inhaling toxic fumes and to prevent
the buildup of flammable gases.

3 Fire Prevention: Welding and cutting operations should never
be performed near flammable materials, and fire-extinguishing
equipment should be readily available in case of a fire.

4 Personal Protective Equipment: Welders and cutters should
always wear appropriate personal protective equipment, including
welding helmets, gloves, and clothing that covers the arms and legs.

5 Equipment Safety: Welding and cutting torches must be
properly maintained to ensure that they are in good working
condition and to minimize the risk of equipment failure.

6 Safe Handling of Hot Metal: Welding and cutting can result
in extremely hot metal, and it is important to handle hot metal with
tongs or other tools designed for this purpose to avoid burns.

7 Storage of Fuel and Equipment: Fuel tanks and welding and
cutting equipment should be stored in a safe and secure location to
prevent accidents and unauthorized access.

By following these safety procedures and using proper
equipment, core drilling operations can minimize the risk of injury
or damage associated with welding and cutting torches. It is also
important for all personnel involved in core drilling operations to
receive training on the safe use of welding and cutting torches and to
be aware of the potential hazards associated with these tools.

BATTERIES AND FUEL safety
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BATTERY AND FUEL SAFETY are important considerations in
core drilling operations, as both batteries and fuels used in drilling
operations can pose significant hazards if not handled properly. The
following are some key safety considerations for batteries and fuels
in core drilling operations:

1 Battery Safety: Lead-acid batteries used in core drilling
operations can release hydrogen gas, which is highly flammable and
explosive. It is important to store batteries in a well-ventilated area
and to avoid charging or discharging batteries near sources of
ignition.

2 Fuel Safety: Fuels used in core drilling operations, such as
diesel, gasoline, and propane, are highly flammable and must be
handled and stored properly to avoid fires and explosions. Fuel
containers should be labeled and stored in a secure area, and
personnel should be trained in the proper handling and disposal of
fuels.

3 Fuel System Safety: Fuel systems, including fuel tanks and
fuel lines, should be properly maintained and inspected regularly to
detect and repair any leaks or other hazards.

4 Fuel Storage: Fuel storage tanks should be located in a secure
area away from sources of ignition, and fuel storage tanks should be
equipped with fire suppression systems to minimize the risk of fire in
the event of a spill or leak.

5 Fuel Transfer: Fuel transfer should only be performed by
trained personnel using approved transfer methods, and fuel transfer
operations should be performed in a well-ventilated area.

By following these safety procedures, core drilling operations can
minimize the risk of fire, explosion, and other hazards associated
with batteries and fuels. It is also important for all personnel
involved in core drilling operations to receive training on the safe
handling and storage of batteries and fuels, and to be aware of the
potential hazards associated with these materials.
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INFORMATION SIGNS TO be Placed on the Drilling Site

1 SAFETY SIGNS: INCLUDE warning signs for hazardous areas,
PPE requirements, and emergency procedures.

2 Drilling plan: display a copy of the drilling plan, including the
location of the drill hole, depth, and casing specifications.

3 Site map: provide a map of the site, indicating the location of
all equipment and personnel.

4 Radio communication: display the radio communication
channel and frequency to be used on the site.

5 Shift schedule: display the shift schedule and rotation of
personnel.

6 Emergency contacts: list the emergency contact numbers for
all personnel and relevant agencies.

7 Sample collection: provide information on the sample
collection procedures and location of the sample storage area.

8 Environmental protections: include signs promoting
environmental protection, waste management, and spill response
procedures.

Note: Information signs should be clearly visible, legible, and
regularly updated as necessary.

DRILLING EQUIPMENT Safety Labels

DRILLING EQUIPMENT safety labels are an important part of
ensuring a safe work environment in the drilling industry. These
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labels are used to identify potential hazards and to provide
important information and instructions to workers and operators.

Examples of common safety labels used in drilling operations
include:

1 Danger labels: Used to warn of immediate hazards that could
cause serious injury or death.

2 Caution labels: Used to warn of potential hazards that could
cause minor or moderate injury.

3 Warning labels: Used to advise workers of a potential hazard
and the recommended safety precautions to take.

4 Instruction labels: Used to provide clear and concise
instructions for the safe operation of drilling equipment.

5 Safety signs: Used to identify specific hazards and to provide
information and instructions on how to work safely in the area.

6 Equipment identification labels: Used to provide information
on the type and model of the drilling equipment, its capacity, and
any other relevant information.

7 Load capacity labels: Used to indicate the maximum load
capacity of drilling equipment and to warn of overloading hazards.

It is important to follow the manufacturer's recommendations
and industry standards for the placement and use of safety labels
on drilling equipment. In addition, regular inspections of the labels
should be performed to ensure they are legible and in good
condition, and to replace or update them as necessary.

FIRE ON THE RIG

A FIRE ON A DRILL RIG can be a serious and potentially
life-threatening emergency. It is important to take steps to prevent
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fires on the rig and to have a plan in place to respond quickly and
effectively if a fire does occur.

To prevent fires on the rig, workers should:
1 Follow safe operating procedures for all equipment, including

proper use and maintenance of electrical equipment.
2 Store flammable materials and liquids away from heat sources

and electrical equipment.
3 Properly dispose of waste and rags that could ignite.
4 Regularly inspect and maintain all electrical equipment to

ensure it is in good working condition.
In the event of a fire on the rig, workers should follow the

following steps:
1 Sound the fire alarm to alert everyone on the rig.
2 Call emergency services and report the fire.
3 Evacuate the area and move to a safe location.
4 Use fire extinguishers or other fire suppression equipment to

control the fire, if possible.
5 Wait for emergency services to arrive and follow their

instructions.
It is important for all workers on the rig to be trained in fire

safety procedures, to be familiar with the location of fire suppression
equipment, and to regularly practice evacuation procedures. In
addition, drills should be conducted regularly to ensure that
everyone knows what to do in the event of a fire.

HAZARDS ASSOCIATED with Inner-tube Head Assemblies

THE INNER-TUBE ASSEMBLY can become solidly stuck in the
core barrel or inside the drill-string for various reasons:

LAJOS KOVACSIK

274



• If the driller “overfills” the inner-tube, the inner-tube head
assembly is put under an added axial load which forces the
inner-tube upwards inside the core barrel and in turn forces the
latches hard against the base of the locking coupling. The increased
axial load inhibits movement of the latches and can prevent them
from retracting when the latch retracting case is pulled upwards.

• In some drilling conditions, the shut-off valves can compress
to such an extent that they jam inside the core barrel and prevent
release.

• If the drill-string is over-torqued or if the drill rods are very
worn or poorly manufactured, it is possible that the base of the pin
thread can “pinch” and so reduce the effective internal diameter of
the drill-string. In severe cases, this may be enough to prevent passage
of the inner-tube assembly through the drill-string and the assembly
will become stuck at the pinched pin connection.

In these situations, the driller will try to free the stuck inner tube
through one or more procedures:

1 The driller may increase the pulling force of the winch.
2 The driller can attempt to “jar” the inner-tube free by

repeatedly lowering and then raising the overshot. The jar staff
travels inside the jar tube and when the jar tube reaches the limit of
its upward travel it strikes the head of the jar staff and transfers an
impulse to the inner-tube assembly.

3 If the above two procedures are not successful in releasing the
stuck inner-tube assembly, the driller will drop a dry-release device
down the open drill rods. The dry-release impacts the top of the
lifting dogs forcing them to open thereby releasing the overshot from
the spearhead point. The overshot can then be retrieved to surface
and the drill rods tripped from the hole. The stuck inner-tube
assembly can then be freed from the core barrel when on surface

EXPLORATION DRILLING

275



In the first two procedures, the wireline rope will be subjected
to increased stress and impulses which can bring the rope close to or
beyond its yield point and in some cases its ultimate tensile strength.

In the second procedure, in addition to the load on the wireline
rope, the jarring action of the jar tube on the top of the jar staff places
significant load on both the top of the jar staff and the base of the jar
tube. Over time this will lead to fatigue failure of either component.

If the load on the rope exceeds its ultimate tensile strength it
will snap and, depending upon where the rope fails, this may require
that the drill-string is tripped with wire rope inside the drill-string.
Once the rope is retrieved to surface it will have to be spliced (joined
together) and then reeved through the sheave wheel system in the
mast. This introduces a number of risks.

DRILL SITE DEMARCATION Barriers

1 DRILL SITES MUST have a barrier that separates them from
adjacent activities. Appropriate methods for barriers may include
windrows, berms, chains, cones, or other suitable options.

2 An entry point to the drill site will be identified with a sign that
instructs all personnel to get the drill crew's attention prior to entry
and receive a site induction for visitors.

3 Drill site barriers must have openings for entry and exit. The
exit point should be at a 90-degree angle to adjacent roads where
practical. When exiting a drill site, a stop will be required prior to
entry onto adjacent roads.

Having proper drill site demarcation barriers and signage can
help ensure that only authorized personnel enter the drill site, and
that people and equipment outside the barrier are kept safe from
potential hazards associated with drilling operations.
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SMOKING AREAS

IT IS IMPORTANT TO follow the same guidelines for smoking
areas at a core drilling site as you would for any other workplace.
Smoking areas should be located at least 10 m away from any
flammable or combustible storage and use areas, as well as any
hazardous materials. This is to prevent the risk of fire and other safety
hazards.

Additionally, it is important to provide appropriate disposal
facilities for used smoking materials at the core drilling site. This
can include ashtrays or other receptacles that are designed to safely
collect and contain cigarette butts and other smoking debris. It is
also important to regularly empty and clean these facilities to
prevent the buildup of combustible materials.

It is important to ensure that all workers and visitors are aware of
the designated smoking area and to provide clear signage to indicate
the location. By following these guidelines, you can help ensure the
safety of your core drilling site and prevent potentially dangerous
situations from occurring.

EXCLUSION ZONES (PEOPLE and equipment)

THE GUIDELINES FOR exclusion zones at a drilling site are
similar to those for any other workplace, with some additional
considerations specific to the nature of the work being done.
Exclusion zones should be established at the drilling site to protect
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workers and visitors from potential hazards associated with drilling
operations.

As in other workplaces, exclusion zones at a drilling site should
be communicated clearly to all visitors through site inductions, and
marked with cones, signs, fencing or other barriers to prevent
accidental entry. These zones should be established in areas where
people and equipment are prohibited or restricted from entering.

In addition, it is important to establish exclusion zones specific
to the drilling operation being performed. For example, exclusion
zones may be established around the drilling rig itself, as well as
around the drilling equipment and any other hazardous areas
associated with the drilling operation. Visitors and workers should
be informed of these zones and instructed to stay outside of them.

At a drilling site, it is also important to establish exclusion zones
for areas that may be at risk of collapse or other structural failure,
such as around excavations, trenches, or unstable rock formations.
These zones should be clearly marked and fenced off to prevent
accidental entry.

Finally, exclusion zones for underground drilling should be
established and communicated to all workers and visitors in
accordance with established STPs (Standard Task Procedures) and
Distance of Approach Limitations STP. This is particularly
important to prevent accidents or damage to equipment or
infrastructure during the drilling process.

By establishing and clearly communicating exclusion zones at a
drilling site, you can help ensure the safety of all workers and visitors
and minimize the risk of accidents or injuries.

VISITOR INDUCTION
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CONDUCTING SITE INDUCTIONS for all visitors is an
important part of ensuring the safety of the drill crew and visitors
at a drilling site. Site inductions should provide visitors with the
necessary information to work safely on the site, including
information about potential hazards and safety procedures.

It is a good practice for a member of the drill crew to conduct
the site inductions for all visitors. The drill crew member is familiar
with the site and the potential hazards associated with the drilling
operation and can provide visitors with a clear understanding of
what is expected of them while they are on the site.

During the site induction, the drill crew member should cover
important information related to safety on the site, including but
not limited to:

• Potential hazards associated with the drilling operation and
how to avoid them

• Emergency procedures, including the location of emergency
exits, first aid kits, and fire extinguishers

• The location of exclusion zones and other areas that are
off-limits to visitors

• Personal protective equipment (PPE) requirements, such as
hard hats, safety glasses, and safety boots

• Any site-specific safety rules and regulations that visitors must
follow

• How to report incidents or hazards on the site
After the site induction, visitors should have a clear

understanding of what is expected of them while they are on the site
and be able to work safely in and around the drilling operation.

By conducting site inductions for all visitors and providing them
with the necessary safety information, you can help ensure the safety
of everyone on the drilling site.
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DIAMOND DRILLING SITE assembly point

WHEN ORGANIZING A CORE drilling site, it is important to
have a designated assembly point for workers and equipment
operators. An assembly point is a specific location where all workers
and equipment operators should gather in the event of an
emergency. This could be a designated meeting spot on the site, or an
off-site location such as a nearby building or parking lot.

The assembly point should be clearly marked and accessible to
all workers and equipment operators. It should be located in an area
that is safe and easy to get to in case of emergency, and it should be
far enough away from the drilling site to minimize the risk of injury
from any potential hazards.

Additionally, the assembly point should be equipped with
emergency communication tools and first aid supplies. This way,
if an emergency does occur, workers and equipment operators can
quickly and safely gather at the assembly point and receive
instructions from supervisors or emergency responders.

It's essential to communicate the location of the assembly point
to all workers and equipment operators, and periodically remind
them of it. It should also be included in the safety plan of the site and
be part of the drill and emergency exercise.

In summary, having a designated assembly point is an important
aspect of core drilling site organization. It helps to ensure the safety
of workers and equipment operators in the event of an emergency
and that all workers and equipment operators can quickly and safely
gather at a central location.

DIAMOND DRILLING SITE hazard
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CORE DRILLING CAN PRESENT a number of hazards,
including:

• Slips, trips, and falls: Drilling can create debris and slippery
surfaces, which can increase the risk of falls.

• Noise: Drilling equipment can be loud, which can be harmful
to workers' hearing if proper ear protection is not used.

• Dust and particulate: Drilling can create dust and particulate,
which can be harmful to workers' respiratory systems if proper
respirators are not used.

• Fire and explosions: Drilling can create sparks and heat, which
can increase the risk of fire and explosions if proper precautions are
not taken.

• Confined spaces: Drilling may take place in confined spaces,
which can present additional hazards such as poor ventilation, and
limited escape routes.

• Vibration: Drilling equipment can generate vibration, which
can be harmful to workers and nearby structures if proper controls
are not in place.

• Electrical hazards: Drilling equipment and other electrical
equipment on the site can present electrical hazards if proper
precautions are not taken.

• Heavy machinery: Drilling equipment can be heavy and large,
which can present hazards if proper controls are not in place.

It's important that workers are properly trained to use the
equipment, wear the correct personal protective equipment, and
follow safety procedures to reduce the risk of accidents and injuries.

STORM HAZARD
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STORM HAZARDS CAN POSE a significant threat to core
drilling operations, as heavy rain, high winds, and other
weather-related events can impact drilling equipment and workers.
Some of the most common storm hazards associated with core
drilling include:

1 Flooding: Heavy rain can cause flooding, which can damage
drilling equipment, disrupt drilling operations, and pose a safety risk
to workers.

2 High winds: Strong winds can blow over drilling rigs and cause
damage to equipment and structures.

3 Lightning: Lightning strikes can cause electrical damage to
drilling equipment and pose a serious safety risk to workers.

4 Mudslides: Heavy rain can cause mudslides, which can disrupt
drilling operations, damage equipment, and pose a safety risk to
workers.

5 Slippery surfaces: Wet and slippery surfaces can make it
difficult to move around drilling sites, increasing the risk of slips,
trips, and falls.

To minimize storm hazards during core drilling operations, it
is important to take proper safety precautions and follow industry
best practices. This may include having a plan in place for evacuation
in case of severe weather, regularly monitoring weather conditions,
ensuring that drilling equipment is anchored securely, and using
proper personal protective equipment, such as rain gear and
slip-resistant shoes. Additionally, having an effective
communications plan in place can help to ensure that workers can
stay informed and respond appropriately in the event of a storm.

ROTATING AND MOVING parts hazards
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TO MINIMIZE THE RISK of injury, it is important to take the
following precautions when working near rotating and moving parts
on drill rigs:

• Always maintain a safe working distance from rotating and
moving parts, following the manufacturer’s recommended minimum
safe working distance or, where this is not specified, a distance of at
least twice the length of the longest moving part.

• Ensure that guards and barriers are in place and securely
fastened before starting work.

• Ensure that all guards and barriers are in good condition and
are not tampered with or removed.

• Never reach into or over moving parts.
• Never wear loose clothing or jewelry that could become caught

in moving parts.
• Never exceed the load capacity of equipment such as cranes,

winches or hoists.
• Always use proper tools and equipment for the task.
• Always follow the manufacturer’s instructions for the safe use,

maintenance and repair of equipment.
• Always lock out and tag out equipment before performing

maintenance or repair work.
• Always wear appropriate personal protective equipment, such

as hard hats, safety glasses, gloves and hearing protection.
• Always follow safe work procedures and use proper lifting

techniques to avoid musculoskeletal injuries.
In summary, it is essential to be aware of the hazards associated

with rotating and moving parts on drill rigs and to take the necessary
precautions to minimize the risk of injury. The safety of workers
should always be a top priority, and effective supervision and
training can play a crucial role in promoting safe work practices.
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MACHINE GUARDING AND lockout/tagout procedures.

MACHINE GUARDING AND lockout/tagout procedures are
critical for the safe operation of diamond drilling equipment.
Machine guarding is the practice of installing physical barriers and
safety devices around machinery to prevent workers from coming
into contact with moving parts, while lockout/tagout procedures are
the process of isolating energy sources to prevent equipment from
accidentally starting up during maintenance or repair work.

Proper machine guarding is necessary to prevent injuries such as
cuts, lacerations, amputations, and crushing injuries that can result
from contact with moving parts of drilling equipment. The type of
guarding required will depend on the specific type of machinery and
the hazards associated with its use. Examples of machine guarding
devices include barriers, enclosures, shields, interlocks, and presence
sensing devices.

Lockout/tagout procedures are essential for preventing
accidental energization of equipment while maintenance or repair
work is being performed. Workers who are responsible for
maintenance or repair work on drilling equipment must follow
specific lockout/tagout procedures that involve isolating energy
sources, such as electrical, hydraulic, or pneumatic power sources.
These procedures involve placing locks or tags on the energy source
to prevent it from being activated until maintenance or repair work
is completed.

Workers involved in diamond drilling activities should receive
training on proper machine guarding and lockout/tagout
procedures. Employers should also ensure that all equipment is
properly guarded and that lockout/tagout procedures are followed
before any maintenance or repair work is performed. Regular
inspections and maintenance of equipment should be conducted
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to ensure that guarding and lockout/tagout devices are functioning
properly.

WINTER DRIVING

DRIVING DURING WINTER can be challenging due to the
harsh weather conditions and the reduced visibility on the roads.
Here are some tips for driving safely during the winter:

1. Prepare your vehicle: Make sure your vehicle is ready for
winter by checking the battery, brakes, tires, and heating system.
Also, make sure you have enough windshield washer fluid and that
your wiper blades are in good condition.

2. Clear your car of snow and ice: Before driving, make sure to
clear your car of any snow and ice, including the windshield, mirrors,
and lights. It's also important to remove any snow from the roof of
your car, as it can slide onto your windshield and block your view.

3. Slow down: During the winter, the roads can be slippery, and
it takes longer to stop. Reduce your speed and give yourself plenty of
time to stop.

4. Increase following distance: Leave more space between you
and the car in front of you to give yourself more time to stop. On wet
or icy roads, you should increase your following distance even more.

5. Use your headlights: Use your headlights even during the day
to improve your visibility on the road.

6. Be cautious on bridges and overpasses: These areas tend to
freeze before other parts of the road, so slow down and be extra
careful.

7. Don't use cruise control: Cruise control is not recommended
in winter conditions because it can cause you to lose control of your
vehicle on slippery roads.
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8. Don't make sudden movements: Avoid sudden acceleration,
braking, or turning, as these can cause your car to skid.

9. Stay alert: Be extra vigilant while driving and avoid
distractions like texting or talking on the phone.

10. If you get stuck: If you get stuck in the snow, don't spin your
tires. Instead, gently rock your car back and forth to gain traction.
You can also try using sand or kitty litter for extra traction.

By following these tips, you can help ensure your safety while
driving during the winter months.

RISK CONTROLS

ENSURE ALL WORKERS are aware of the location and operation
of emergency stops.

• Provide workers with training and instruction on the hazards
associated with rotating and moving parts, and the appropriate use
of emergency stops.

• Develop and implement procedures for the maintenance,
testing, and repair of emergency stops.

• Install barriers, screens or fences to protect workers from
rotating and moving parts where it is not practical to install physical
guarding.

• Clearly mark areas where personnel should not go when
drilling is in progress and provide warning signs or signals to alert
workers to the start and stop of drilling operations.

• Regularly inspect rotating and moving parts for damage, wear,
or looseness, and repair or replace damaged parts immediately.

• Keep the area around rotating and moving parts clear of debris
and unnecessary equipment or materials.
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Conduct regular drills to practice emergency procedures,
including shutting down the drill rig in the event of an emergency.

SAFE WORK PRACTICE

REGULARLY MAINTAIN and service equipment to ensure it is
in safe working condition.

• Follow proper lifting and manual handling techniques to
prevent injury

• Use appropriate personal protective equipment (PPE) such as
gloves, safety glasses, and hard hats

• Ensure that all workers are trained in safe work practices and
procedures

• Provide adequate lighting in work areas to reduce the risk of
accidents and injuries

• Always follow emergency procedures in the event of an
accident or injury

• Keep work areas clean and free of clutter to reduce the risk of
slips, trips, and falls

• Have a system in place for reporting hazards, incidents, and
near-misses

• Conduct regular risk assessments to identify and control
hazards

• Follow all relevant health and safety legislation and standards.
Remember, safety is everyone’s responsibility. By following safe

work practices, you can help prevent accidents and injuries in the
workplace.
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SAFE DRILLING PRACTICES

SAFE DRILLING PRACTICES are essential to ensure the safety
of workers involved in diamond drilling activities. The following
guidelines should be followed to promote safe drilling practices:

Conduct a hazard assessment: Employers should conduct a
hazard assessment to identify potential hazards associated with
drilling activities, such as unstable ground conditions, underground
utilities, and hazardous materials.

Follow manufacturer's instructions: Workers should follow the
manufacturer's instructions for the use and maintenance of drilling
equipment.

Wear appropriate personal protective equipment (PPE):
Workers should wear appropriate PPE, including eye and ear
protection, gloves, and hard hats, to protect against hazards
associated with drilling activities.

Use safe drilling techniques: Workers should use safe drilling
techniques to avoid accidents, such as using proper drilling
techniques, maintaining equipment, and avoiding overloading or
over-stressing drilling equipment.

Follow lockout/tag-out procedures: Workers should follow
lockout/tag-out procedures to prevent accidental energization of
equipment during maintenance or repair activities.

Follow proper ventilation procedures: Workers should ensure
that proper ventilation is provided to minimize exposure to
hazardous materials and airborne particles.

Properly store and handle drilling materials: Workers should
properly store and handle drilling materials, such as fuels, lubricants,
and drilling fluids, to minimize the risk of accidents or
environmental harm.
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Provide training and supervision: Workers should receive
adequate training and supervision on safe drilling practices and
should be encouraged to report any unsafe conditions or hazards.

By following these guidelines, employers can promote safe
drilling practices and reduce the risk of accidents and injuries
associated with diamond drilling activities.

WATER PROVISION FOR core drilling, installation of a pump in
a river or lake, and safety regulations include.

1 DETERMINING THE WATER needs for the drilling operation,
including the volume and quality of water required.

2 Identifying a suitable source of water, such as a river or lake,
that meets the needs of the drilling operation.

3 Obtaining the necessary permits and approvals from relevant
regulatory agencies for extracting water from the source.

4 Installing a pump system in the river or lake to provide a steady
supply of water to the drilling operation.

5 Ensuring that the pump system is installed in a way that
minimizes any impact on the environment and wildlife in the area.

6 Developing a plan to manage the discharge of water used in
the drilling operation to prevent contamination of the surrounding
water bodies.

7 Implementing safety measures to prevent accidents and injuries
during the installation and operation of the pump system, including
installing safety barriers, providing personal protective equipment,
and training personnel on safe pump operation.

8 Monitoring and maintaining the pump system to ensure it is in
good working order and meets safety standards.
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9 Ensuring that the water provision and pump installation
activities comply with relevant regulations and standards, including
those related to water quality, environmental protection, and worker
safety.

PERSONNEL & TRAINING

1 A TRAINING PROGRAM must be in place that ensures trainees
are supervised during training.

2 All new hires must receive a minimum of 36 hours of on-site
training on the drill site.

3 Training methods must include instruction, demonstration,
observation, and evaluation with documentation indicating each
signed by both trainer and trainee upon completion of the training.

4 Personnel should only operate equipment or conduct tasks
they have been properly trained for and signed off as qualified/
trained to safely operate the equipment or conduct the task.

5 Personnel training should be documented according to
regulatory requirements, and copies of training records should be
available in the work area (can be electronic).

6 The training program and records will be reviewed during
pre-commencement activities prior to work beginning.

Following these personnel and training requirements can help to
ensure that personnel are properly trained to safely and effectively
perform their duties and minimize the risk of accidents or incidents
during drilling operations.

PROPER TRAINING AND certification
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PROPER TRAINING AND certification are essential for ensuring
the safety of workers involved in diamond drilling activities.
Diamond drilling is a complex and potentially hazardous operation
that requires specialized knowledge and skills to perform safely and
effectively. Workers who are not properly trained and certified may
be at risk of injury or death and may also put others on the worksite
at risk.

Training for diamond drilling workers should include both
classroom instruction and hands-on training. Topics that should be
covered in the training program include:

Safe work practices and procedures for diamond drilling
equipment

Hazard identification and control measures
Proper use and maintenance of personal protective equipment
Electrical safety
Emergency response planning and procedures
Environmental considerations
Quality control measures for diamond drilling operations
Certification for diamond drilling workers should be provided

by a recognized training provider and should be based on both
theoretical knowledge and practical skills.

Certification may also require periodic renewal or
re-certification to ensure that workers are up to date with current
industry standards and practices.

Employers should ensure that all workers involved in diamond
drilling activities have completed the appropriate training and
certification before allowing them to work independently.
Employers should also provide ongoing training and education to
workers to ensure that they remain competent and up to date with
new technologies and procedures.
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Instructions and Communication on the Drilling Site

INSTRUCTIONS:
1 Safety first: all personnel must wear personal protective

equipment (PPE) and follow safety protocols at all times.
2 Equipment usage: personnel must be trained on the proper

usage of all equipment before operating it.
3 Drilling procedures: follow the drilling plan and make

adjustments as necessary to ensure safe and efficient operations.
4 Sample collection: follow the established sample collection

procedures and document all results.
5 Emergency procedures: be familiar with the emergency

procedures and respond quickly in case of any incidents.
Communication:
1 Clear and concise: all instructions and updates must be clearly

communicated to all personnel.
2 Radio communication: use radio communication to keep in

touch with other personnel on the site.
3 Shift reports: provide daily reports on the progress of drilling

operations, equipment usage, and any issues encountered.
4 Incident reporting: immediately report any incidents,

near-misses, or safety concerns to the site supervisor.
5 Teamwork: work together as a team to ensure safe and efficient

operations and address any challenges that arise.

PRE-START (DIAMOND Drilling)
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THE PROCESS OF PREPARING and setting up the equipment
and materials before the actual core drilling begins. It involves
checking the equipment, setting up the drill rig, and making sure
that all necessary materials and safety measures are in place to ensure
a safe and efficient core drilling operation.

PRE-START CHECKLIST

A PRE-START CHECKLIST is a document or form used to ensure
that equipment, machinery, or vehicles are in good working order
and safe to use before starting a shift or operation. The following are
some common items that may be included in a pre-start checklist:

Check all fluids (fuel, oil, hydraulic, etc.) and levels.
Inspect tires or tracks for damage and proper inflation.
Test all lights and signals
Check brakes and steering
Inspect any attachments or accessories.
Check the condition and security of all guards, covers, and

shields.
Verify all emergency and safety equipment (fire extinguishers,

first aid kits, etc.) are present and in working order
Verify that all required personal protective equipment (PPE) is

available and being worn by operators and workers.
Conduct a site hazard assessment and review the emergency

response plan.
Verify that all required permits and authorizations are in place.
Confirm that all necessary training and certification

requirements have been met.
The pre-start checklist may vary depending on the specific

equipment, machinery, or vehicle being used, as well as the type of
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operation being performed. It is important to complete the pre-start
checklist thoroughly and regularly to ensure that equipment is
always maintained in good condition and safe to use.

COMPRESSED AIR SYSTEMS Risk Controls

CONDUCT A RISK ASSESSMENT to identify hazards
associated with compressed air systems.

• Develop safe operating procedures for the use of compressed
air systems, including the safe installation, inspection, maintenance
and repair of compressors, hoses and associated equipment.

• Use the appropriate protective equipment, such as gloves,
goggles, and face shields.

• Isolate the compressed air system before maintenance,
inspection or repair work is carried out.

• Regularly inspect hoses and couplings for signs of damage,
wear or corrosion.

• Use the appropriate type of hose for the application and
pressure required.

• Ensure that hoses are securely connected and clamped.
• Properly secure and restrain hoses to prevent damage.
• Do not exceed the maximum operating pressure for hoses, bits

and hammers.
Train workers in the safe use of compressed air systems.

DIRECT RISK FACTORS
Uncontrolled release of air at high pressure
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CONTRIBUTING RISK FACTORS
• Hoses, couplings and air lines that are not suitable for the

compressed air system
• Integrity of hoses, couplings, seals and air lines
• Blockages within the compressed air system
• Absence or inadequacy of hose restraints
• Material in the air stream
• Proximity of personnel
Misuse of compressed air

ALCOHOL AND DRUGS

THE USE OF ALCOHOL and drugs in the workplace, including
in core drilling operations, can pose significant risks to the health
and safety of workers, as well as to the quality of the work being
performed. Impairment caused by alcohol and drugs can affect an
individual's judgment, coordination, reaction time, and overall
ability to perform tasks safely and effectively.

In core drilling operations, the use of alcohol and drugs can
increase the likelihood of accidents and mistakes, such as equipment
malfunctions, drill bit breakage, and misaligned drilling. It can also
negatively impact communication and teamwork, leading to a
breakdown in safety procedures and potentially dangerous
situations.

To minimize the risks associated with alcohol and drug use in
the workplace, many companies have implemented policies and
programs that prohibit the use of alcohol and drugs on the job.
These policies typically include provisions for drug testing, employee
education and support, and disciplinary measures for those who
violate the policy. In addition, many companies have implemented
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substance abuse awareness and prevention programs to educate
employees about the dangers of alcohol and drug use and to promote
healthy lifestyle choices.

It's important for companies to maintain a safe and healthy work
environment for all employees, and a strict policy on alcohol and
drug use is an important part of this effort.
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Night shift lighting (Core drilling)

NIGHT SHIFT LIGHTING is an important aspect of core
drilling operations, as it is essential to provide adequate lighting for
workers to safely and effectively carry out their tasks. Some of the
factors to consider when selecting night shift lighting for a core
drilling operation include:

1 Brightness: The lighting should provide sufficient brightness
to illuminate the entire drilling site, including the drill rig, borehole,
and surrounding area.

2 Durability: The lighting should be durable enough to
withstand the harsh conditions of a drilling site, including exposure
to wind, rain, and dust.

3 Portability: The lighting should be portable and easy to move,
allowing it to be positioned where it is needed on the drilling site.

4 Energy efficiency: The lighting should be energy efficient to
minimize energy costs and reduce the environmental impact of the
drilling operation.

5 Safety: The lighting should be designed with safety in mind,
with features such as non-slip bases, shock-resistant housing, and
overload protection.

6 Maintenance: The lighting should be easy to maintain and
repair, as it may be necessary to perform maintenance or replace
parts during the course of the drilling operation.

Some of the lighting options that are commonly used for night
shift core drilling include LED floodlights, portable work lights, and
high-intensity discharge (HID) lights. These lights can be powered
by batteries, generators, or the power grid, depending on the specific
requirements of the drilling operation. To ensure that night shift
lighting is adequate and effective, it is important to regularly assess
the lighting on the drilling site and make any necessary adjustments
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to ensure that workers have the light they need to perform their tasks
safely and efficiently

SPILL KIT

A SPILL KIT IS A COLLECTION of materials and equipment
used to clean up and contain spills in a core drilling operation. Spill
kits are an important part of a comprehensive spill response plan and
are designed to help minimize the environmental impact of spills
and to protect the health and safety of personnel.

A typical spill kit may include the following components:
1 Absorbent materials: Absorbent materials, such as pads,

booms, or loose absorbent, are used to absorb and contain spilled
liquids.

2 Containment materials: Containment materials, such as berms
or dikes, are used to contain spilled liquids and prevent them from
spreading.

3 Personal protective equipment: Personal protective
equipment, such as gloves and safety goggles, is used to protect
personnel from exposure to spilled liquids.

4 Cleanup tools: cleanup tools, such as shovels or brooms, are
used to remove absorbed liquids and other debris.

5 Disposal bags: Disposal bags are used to safely dispose of
absorbed liquids and contaminated materials.

6 Instructions: Instructions for how to use the spill kit and
respond to a spill should be included in the kit.

Spill kits should be stored in a readily accessible location, and
personnel should be trained in the proper use of spill kits and the
appropriate response to spills. Spill kits should be regularly inspected
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and restocked to ensure that they are in good condition and ready
for use in the event of a spill.

By having a spill kit readily available, core drilling operations can
be prepared to respond quickly and effectively to spills, minimizing
their impact on the environment and personnel.

OIL SPILL

AN OIL SPILL IS THE release of oil into the environment as a
result of human activities such as drilling for oil, transportation of
oil, or storage of oil. In a core drilling operation, an oil spill can occur
due to a variety of factors, including equipment failure, human error,
or natural disasters.

Oil spills can have significant environmental and economic
impacts, including damage to wildlife and their habitats, harm to
commercial and recreational fishing, and decreased property values.
In addition, oil spills can also pose a threat to human health through
exposure to toxic chemicals and pollutants.

To prevent and respond to oil spills in a core drilling operation,
a comprehensive spill response plan should be in place. This plan
should include the following components:

1 Prevention measures: Measures should be in place to prevent
oil spills, such as regular equipment inspections, training of
personnel, and implementation of best practices for oil storage and
transportation.

2 Spill response equipment: Equipment, such as booms and
skimmers, should be readily available to contain and remove spilled
oil.
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3 Notification procedures: Procedures should be in place to
promptly notify relevant authorities and personnel in the event of a
spill.

4 Containment and cleanup: Procedures should be in place to
contain and remove spilled oil, and to clean up contaminated areas.

5 Environmental monitoring: Environmental monitoring
should be conducted to assess the impact of a spill on wildlife and
their habitats, and to ensure that cleanup efforts are effective.

6 Documentation: Documentation of the spill response effort,
including the amount of oil spilled, the methods used to contain and
clean up the spill, and any environmental impacts, should be kept for
future reference.

By implementing a comprehensive spill response plan, core
drilling operations can be prepared to respond effectively to oil spills,
minimize their impact on the environment and human health, and
comply with applicable regulations.

THE STORAGE OF OIL and drilling additives on a drilling site

THE STORAGE OF OIL and drilling additives on a drilling site is
an important aspect of safe and efficient drilling operations. Proper
storage of these materials can help to minimize the risk of spills, fires,
and other safety hazards.

When storing oil and drilling additives on a drilling site, the
following guidelines should be followed:

1 Storage containers: Oil and drilling additives should be stored
in properly labeled and secured containers, such as drums or
intermediate bulk containers (IBCs). Containers should be in good
condition, without leaks or cracks, and should be stored on a level
surface.
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2 Spill containment: Spill containment measures, such as berms
or dikes, should be in place to prevent the spread of spills in the event
of a leak or spill.

3 Ventilation: Adequate ventilation should be provided to
prevent the buildup of fumes, which can pose a fire or explosion
hazard.

4 Fire protection: Fire protection measures, such as fire
extinguishers or fire suppression systems, should be in place and
readily accessible in case of a fire.

5 Security: Storage areas should be secure and protected from
unauthorized access and tampering.

6 Labeling: Containers should be properly labeled to identify
the contents and any potential hazards, such as flammability or
toxicity.

7 Inventory management: Regular inventory management and
monitoring should be performed to ensure that the quantity of
stored materials is accurate, and that the storage area is in compliance
with regulations and industry standards.

By following these guidelines, core drilling operations can ensure
that oil and drilling additives are stored safely and securely on the
drilling site, and that the risk of spills, fires, and other safety hazards
is minimized.

PROPER HANDLING AND storage of hazardous materials

PROPER HANDLING AND storage of hazardous materials is
essential for the safety of workers involved in diamond drilling
activities, as well as for the protection of the environment.
Hazardous materials that may be used in diamond drilling
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operations include fuels, lubricants, drilling fluids, and chemicals
used in rock analysis.

To minimize the risk of injury or environmental harm, the
following guidelines should be followed when handling and storing
hazardous materials:

Only trained and authorized personnel should handle hazardous
materials.

Hazardous materials should be stored in a secure, designated
area that is marked with appropriate signage and labels.

Containers used for storing hazardous materials should be
properly labeled, sealed, and stored in a safe manner.

The storage area for hazardous materials should be
well-ventilated, and appropriate safety equipment should be readily
available in case of spills or leaks.

Hazardous materials should be stored in compatible containers
and separated by type to prevent accidental mixing.

Proper procedures should be followed when handling,
transferring, and disposing of hazardous materials.

Workers should be trained on the proper use of personal
protective equipment when handling hazardous materials.

Material safety data sheets (MSDS) for all hazardous materials
should be readily available and workers should be trained on how to
read and interpret them.

Emergency response procedures should be in place in case of
spills or other accidents involving hazardous materials.

By following these guidelines, workers involved in diamond
drilling activities can minimize the risk of injury or environmental
harm associated with the handling and storage of hazardous
materials. Employers should provide regular training and education
on the safe handling and storage of hazardous materials to all
workers involved in diamond drilling operations.
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HAZARD ASSESSMENT AND identification

HAZARD ASSESSMENT AND identification is the process of
identifying and evaluating potential hazards that may pose a risk to
the health and safety of workers during diamond drilling activities.
This process involves identifying the sources of hazards, determining
the likelihood and severity of potential harm, and developing
appropriate controls to prevent or mitigate those hazards.

Some examples of hazards that may be associated with diamond
drilling activities include:

Physical hazards such as slips, trips, falls, and struck-by hazards
from moving machinery or falling objects.

Chemical hazards such as exposure to drilling fluids, fuels, and
other hazardous materials.

Biological hazards such as exposure to infectious agents and
bacteria that may be present in water or soil samples.

Ergonomic hazards such as repetitive motion injuries and
musculoskeletal disorders.

Environmental hazards such as extreme temperatures, inclement
weather, and poor air quality.

To assess and identify these hazards, a site-specific hazard
assessment should be conducted prior to the commencement of any
drilling activities. This assessment should involve a review of the
site plans, a walk-through inspection of the site, consultation with
workers, and a review of any available safety data sheets or other
hazard information.

Based on the results of the hazard assessment, appropriate
controls should be implemented to eliminate or minimize the
identified hazards. These controls may include administrative
controls (such as job rotation or work procedures), engineering
controls (such as machine guarding or ventilation systems), or
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personal protective equipment (such as respirators or gloves).
Regular review and updating of the hazard.

HANDLING OF OIL AND other pollutants generated at the
drilling site.

HANDLING OF OIL AND other pollutants generated at the
drilling site involves measures to prevent and control the release of
these substances into the environment. This can include:

• Implementing proper waste management practices, such as
separating waste streams and properly disposing of hazardous waste.

• Installing spill containment and spill response systems, such
as booms and absorbent materials, to prevent spills from reaching
waterways or other sensitive areas.

• Regularly inspecting and maintaining equipment and facilities
to prevent leaks and spills.

• Training employees on proper waste handling procedures and
emergency response protocols.

• Conducting regular environmental audits and monitoring to
identify potential hazards and assess the effectiveness of pollution
control measures.

• Complying with all applicable environmental regulations and
standards, including those related to air and water quality, waste
management, and emergency response.

It is important to handle oil and other pollutants generated at
the drilling site in a responsible manner to minimize their impact
on the environment and prevent harm to human health and the
ecosystem.
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WATERLINE HEATERS

WATERLINE HEATERS ARE commonly used in the
construction industry for various purposes, including core drilling.
When using waterline heaters for core drilling, it is important to
follow specific safety guidelines to prevent accidents and fires.

1 Use the appropriate equipment: Use waterline heaters
specifically designed for core drilling. These heaters are equipped
with safety features such as automatic shut-off and low oil level
sensors.

2 Proper installation: Ensure that the waterline heater is installed
in a stable location and on a level surface to prevent tipping. The
heater should be placed at a safe distance from the core drilling
equipment.

3 Use the appropriate fuel: Use only the recommended fuel for
the waterline heater. Never use gasoline or other flammable liquids
as fuel.

4 Regular maintenance: Regularly inspect and maintain the
waterline heater to ensure it is in good working condition. Replace
any worn-out or damaged parts.

5 Keep a fire extinguisher nearby: Keep a fire extinguisher nearby
in case of emergencies.

6 Shut off the heater when not in use: When not in use, shut off
the waterline heater and allow it to cool down before storing it.

By following these tips, you can ensure safe and efficient
operation of your waterline heater during core drilling activities.
Always refer to the manufacturer's instructions for specific guidance
and best practices.

HIGH PRESSURE PUMPING Systems
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HIGH PRESSURE PUMPING systems are commonly used in the
oil and gas industry, as well as in mining and other applications. Here
are some additional tips to ensure safe operation of high pressure
pumping systems:

1 Regular maintenance: Regularly inspect and maintain the
pumping system to ensure it is working correctly. Replace any
worn-out or damaged parts.

2 Use pressure relief valves: Use pressure relief valves to prevent
explosions caused by excessive pressure in the pumping system.
Ensure that the pressure relief valves are functioning correctly and set
at the appropriate pressure.

3 Establish an exclusion zone: Establish an exclusion zone
around high pressure mud and water pumps to prevent accidents and
injuries.

4 Proper installation: Properly install the water pumps to
prevent spills of fuel or lubricants. Locate the pumps at least 5 meters
from the banks of a lake or water course. Install them on a berm and
over a metal pan to catch drips when fueling.

5 Use spill kits: Keep a spill kit and absorbent media nearby to
soak up any hydrocarbons from the drip pan.

By following these tips, you can ensure safe and efficient
operation of your high-pressure pumping system. Always refer to the
manufacturer's instructions for specific guidance and best practices.
Additionally, ensure that all personnel involved in the operation of
the pumping system are trained and competent in its use.

MANUAL TASK
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IN CORE DRILLING, MANUAL tasks refer to those tasks that
are performed by hand, rather than by using machinery or
automated systems. Some examples of manual tasks in core drilling
include:

1 Setting up the drill site: This involves preparing the area for
drilling, including marking out the drill pad, leveling the ground,
and installing safety barriers.

2 Assembling and disassembling the drill rig: This involves
putting together the various components of the rig and taking it
apart when the drilling is complete.

3 Handling and transporting equipment: This involves moving
the drilling equipment, such as the drill string, core barrels, and drill
bits, from storage to the drill site and from one location to another
as needed.

4 Logging and sampling cores: This involves removing the cores
from the core barrel, examining them for quality and length, and
storing them for later analysis.

5 Maintaining the equipment: This involves cleaning and
lubricating the various components of the rig, repairing any damage,
and performing routine maintenance to keep the equipment in good
working order.

Manual tasks are an important part of the core drilling process,
as they require human skill, expertise, and attention to detail to
perform effectively and efficiently.

HOUSEKEEPING

HOUSEKEEPING REFERS to the maintenance of a clean,
organized, and safe working environment. In the context of core
drilling, good housekeeping practices are essential to ensure the safe
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and efficient operation of the drilling rig and to protect the
environment and surrounding communities. Some examples of
housekeeping practices in core drilling include:

1 Maintaining a clean and organized drill site: This involves
removing debris and keeping the site free of clutter to reduce the risk
of tripping and falling.

2 Proper storage of equipment and materials: This involves
storing equipment and materials in designated areas and ensuring
that they are stored in a safe and secure manner.

3 Proper disposal of waste: This involves properly disposing of
drilling mud, cuttings, and other waste materials in a manner that
protects the environment and complies with local regulations.

4 Maintaining a clean and organized workshop: This involves
keeping the workshop clean and organized, and properly storing
equipment and materials to reduce the risk of fire and other hazards.

Good housekeeping practices help to ensure that the core
drilling rig is a safe and efficient workplace, and that the environment
and surrounding communities are protected from the impacts of
drilling operations.

DIAMOND DRILLING P.P.E

CORE DRILLING PERSONAL protective equipment (PPE) may
include:

• Hard hat: To protect the head from falling debris and impact.
• Safety goggles or face shield: To protect the eyes from flying

debris and dust.
• Earplugs or earmuffs: To protect the ears from loud noise.
• Gloves: To protect the hands from cuts and other injuries.
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• Respirator or dust mask: To protect the lungs from dust and
particulate.

• Steel-toed boots: To protect the feet from falling debris and
impact.

• High-visibility clothing: To make the worker more visible to
others on the site.

• Fall protection: To protect the worker from falls, such as
harnesses and lifelines.

It's important to note that the specific PPE needed will depend
on the specific job and location. It's also important that workers
are properly trained on how to use the PPE, and that it is properly
maintained and replaced as needed.

AN EXPLORATION DRILLING safety manager's
responsibilities include.

1 Developing and implementing a comprehensive safety
program for the core drilling project

2 Conducting safety training for all drilling personnel

3 Regularly inspecting drilling equipment and facilities to
ensure compliance with safety regulations and standards

4 Monitoring and controlling potential hazards, such as
hazardous materials and toxic substances

5 Developing and maintaining emergency response
procedures
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6 Investigating accidents and incidents to determine root
causes and implementing corrective actions to prevent
reoccurrence.

7 Ensuring that all drilling activities comply with relevant
health and safety regulations and standards.

8 Preparing and maintaining relevant safety
documentation, such as accident reports and training
records

9 Monitoring drilling progress and identifying potential
safety risks.

10 Collaborating with the project manager to address any
safety concerns and continuously improving the safety
program.

EQUIPMENT AND TECHNIQUES: types of core drilling
equipment, drilling techniques, and their applications

THE EQUIPMENT USED in core drilling includes rotary drilling
rig, drill string, drill bit, and core barrel. Different types of core
drilling equipment are designed for specific applications and
environments, including portable drills for surface exploration,
truck-mounted drills for large-scale operations, and specialized drills
for deep sea and Arctic drilling.

There are several techniques used in core drilling, including
rotary, diamond impregnated, and sonic drilling. Each technique has
its own advantages and disadvantages, and the choice of technique
will depend on the type of subsurface material to be drilled and the
objective of the drilling project.
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1. Rotary drilling is the most common technique and involves
rotating a drill bit attached to a drill string to create a hole in the
ground. The core barrel collects the cylindrical samples as they are
extracted from the hole.

2. Diamond impregnated drilling uses diamond-coated drill bits
to cut through hard and abrasive materials, making it ideal for
drilling in rocky and mineral-rich subsurface environments.

3. Sonic drilling uses high-frequency vibrations to create a hole
in the ground, and is commonly used in soft, water-saturated soils
and other challenging subsurface conditions.

The applications of core drilling are diverse, including resource
exploration and assessment, site investigation, environmental impact
assessments, and geotechnical engineering. In the mining industry,
core drilling is used to explore for minerals and assess their quality
and quantity. In the petroleum industry, it is used to evaluate the
potential of subsurface oil and gas reserves. In geotechnical
engineering, it is used to assess soil and rock conditions for the
design of foundations and other structures. Core drilling is also used
in environmental investigations to assess subsurface contamination
and monitor groundwater conditions.

HEAVY VEHICLE MOVEMENT

HAZARDS
Rig movements can generate hazards that may lead to serious or

fatal injuries or serious damage to a drill rig. Contact with overhead
power-lines can result in electrocution or destruction of the rig by
fire. Contact with trees and vegetation can introduce combustible
material into the system, which may ignite under suitable conditions.
Rig components damaged in transit may not be obvious or visible
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until the rig is operational, when their failure can affect safe
operation.

Hazards to be aware of when moving heavy vehicles include:
• movement over rough or uneven surfaces
• movement over sloping or boggy ground
• contact with power-lines
• contact with overhanging objects such as trees
• movement with the mast raised can place undue stress on

components and affect rig stability.
Assessing the risks
Direct risk factors
• Type, size and configuration of vehicle
• Stability of vehicle
• Road and ground conditions
• Terrain
• Distance to be travelled
Contributing risk factors
• Failure to follow manufacturer’s recommendations for rig

movement
• Site accessibility
• Rig modifications
• Integrity of drill rig and components
• Overhead objects
• Weather conditions
• Absence or inadequacy of spotters or guides
Rating severity of the risk
Exposure to these hazards can have serious consequences, either

directly (e.g., electrocution due to contact with powerlines) or
indirectly, if components fail due to damage sustained during
movement.

Risk controls
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• Follow the recommendations of the original equipment
manufacturer (OEM) for rig movement.

• Assess modifications to the OEM’s design to determine the
likely effect on stability, design specifications and rig or vehicle
profile, and address as necessary.

• Establish procedures for the terrain and conditions likely to
be encountered in transit, including identifying the locations of
powerlines.

• Monitor ground, road and weather conditions.
• Implement procedures for the maneuvering of drill rigs and

equipment, including identifying the roles and responsibilities of
designated spotters.

• Implement preventative maintenance programs to avoid
in-transit damage.

After rig movements, a competent person should do a pre-
operational check of the rig and its components
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Chapter 5: Environment

C ore drilling, as an activity, may have potential environmental
impacts. These impacts can vary depending on the location,

the type of drilling and the measures taken to minimize them. Some
potential environmental impacts of core drilling include:

1. Water pollution: Drilling fluids and other chemicals used in
the drilling process can contaminate groundwater and surface water.
Measures such as using biodegradable drilling fluids and properly
disposing of any waste fluids can help to minimize this impact.

2. Air pollution: Dust and emissions from drilling equipment
can contribute to air pollution. Dust suppression measures and
regular maintenance of equipment can help to minimize this impact.

3. Noise pollution: The noise generated by drilling equipment
can be disruptive to wildlife and local communities. Properly
scheduling drilling activities and using sound-dampening equipment
can help to minimize this impact.

4. Habitat destruction: Drilling activities can result in the
destruction of natural habitats, particularly in sensitive areas such
as wetlands or protected wilderness areas. Careful planning and site
selection can help to minimize this impact.

5. Soil erosion: Drilling activities can cause soil erosion,
particularly if proper measures are not taken to protect the site and
restore it after drilling is completed. Implementing best practices
such as using erosion control measures and re-vegetating the area can
help to minimize this impact.
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6. Climate change: Drilling activities, the use of heavy machinery
and transportation of materials can lead to Greenhouse gas
emissions, contributing to climate change. Implementing mitigation
measures such as using renewable energy to power drilling activities
or using electric vehicles for transportation can help to minimize this
impact.

It's important to note that implementing best practices and
regulations can help to minimize these impacts. Additionally, a
detailed Environmental Impact Assessment (EIA) should be
conducted prior to drilling, to identify potential impacts, and to
develop mitigation and management measures to reduce the impacts
of drilling activities.

ENVIRONMENTAL MITIGATION Measurement Requirement

ENVIRONMENTAL MITIGATION measures are necessary to
ensure that the exploration drilling process does not cause harm
to the surrounding environment, wildlife and aquatic life. These
measures should be in place before the start of drilling activities and
should include the following:

1 Environmental Impact Assessment (EIA) - An EIA is an
evaluation of the potential environmental impacts of a project. This
assessment should be done before the start of drilling activities and
should include a comprehensive analysis of the potential impacts on
air, water, soil, and wildlife.

2 Permits and Approvals - The exploration drilling process
requires permits and approvals from the relevant government
agencies. These agencies may include the Environmental Protection
Agency (EPA), the Forest Service, and the Fish and Wildlife Service.
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3 Spill Prevention and Containment Measures - Spills can occur
during the drilling process and proper measures should be in place
to prevent and contain them. These measures may include the use
of secondary containment structures, spill response plans, and spill
response equipment.

4 Noise Reduction Measures - The noise generated by drilling
activities can be a source of disturbance to wildlife and nearby
communities. Noise reduction measures such as sound barriers,
mufflers, and limiting drilling hours can be put in place to minimize
the impact.

5 Water Management Measures - The exploration drilling
process can cause a risk of contamination to nearby water sources.
Water management measures such as monitoring wells, liners, and
proper waste disposal can help prevent contamination.

6 Reforestation and Restoration - If the drilling process results
in deforestation, reforestation and restoration measures should be in
place to minimize the impact on wildlife and the environment.

In conclusion, environmental mitigation measures are essential
to ensure that exploration drilling activities are conducted in a
responsible and sustainable manner. These measures should be in
place before the start of drilling activities and should be continuously
monitored and updated as necessary to minimize any harm to the
environment and wildlife.

SPILL PREVENTION AND response

SPILL PREVENTION AND response is an important aspect of
environmental management in the mining and exploration
industries, as spills of hazardous materials can have serious impacts
on the natural environment, including soil and water contamination,
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vegetation damage, and harm to wildlife and human health. Spills
can occur during various activities, such as drilling, transportation,
and storage of chemicals and fuels.

Spill prevention involves taking measures to reduce the risk of
spills occurring in the first place. This may include:

Developing spill prevention plans: These plans outline the
procedures for handling and storing hazardous materials, as well as
the measures that will be taken to prevent spills.

Conducting regular inspections and maintenance of equipment
and storage facilities: This helps to identify and address potential
sources of spills, such as leaks or damaged equipment.

Providing training and awareness programs for workers: This
helps to ensure that workers are aware of the risks and know how to
handle hazardous materials safely.

Using spill containment and prevention measures: These may
include spill berms, secondary containment systems, and drip pans
to capture spills and prevent them from spreading.

Spill response involves taking immediate action to contain and
clean up spills when they do occur. This may include:

Activating spill response plans: These plans outline the
procedures for responding to spills, including notifying the
appropriate authorities and mobilizing the necessary equipment and
personnel.

Containing the spill: This involves using containment booms,
absorbent materials, and other methods to prevent the spill from
spreading.

Cleaning up the spill: This may involve using absorbent
materials, vacuums, and other equipment to remove the spilled
material from the environment.

Conducting post-spill monitoring: This involves monitoring the
affected area to assess the effectiveness of the cleanup and to identify
any ongoing impacts.
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By implementing effective spill prevention and response
measures, mining and exploration companies can reduce the risk of
environmental harm and protect the health and safety of workers
and the public.

HAZARDOUS MATERIALS management

HAZARDOUS MATERIALS management is an important aspect
of environmental management in the mining and exploration
industries, as these industries often use and generate a variety of
hazardous materials, such as chemicals, fuels, and explosives.
Improper handling and disposal of hazardous materials can have
serious impacts on the natural environment, including soil and water
contamination, harm to wildlife, and risks to human health.

Effective hazardous materials management involves the
following:

Identification and inventory of hazardous materials: This
involves identifying all hazardous materials used, generated or stored
at a facility, and maintaining an inventory of these materials.

Safe handling and storage of hazardous materials: This involves
implementing procedures and protocols for safe handling, storage,
and transportation of hazardous materials to minimize the risk of
spills, leaks, or other accidents.

Hazardous waste management: This involves proper disposal of
hazardous waste, such as contaminated soil, spent chemicals, and
other materials. Hazardous waste must be disposed of in accordance
with applicable regulations, which may include treatment, recycling,
or disposal at approved facilities.
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Emergency response planning: This involves developing plans
and procedures for responding to emergencies involving hazardous
materials, including spills, leaks, and fires.

Training and awareness programs: This involves providing
workers with training and awareness programs on the safe handling
and management of hazardous materials.

Regulatory compliance: This involves ensuring compliance with
all applicable regulations and laws related to the handling and
disposal of hazardous materials.

By implementing effective hazardous materials management
practices, mining and exploration companies can minimize the risk
of environmental harm, protect the health and safety of workers and
the public, and maintain compliance with regulatory requirements.

SITE ASSESSMENT

SITE ASSESSMENT IS a process of evaluating an area to
understand the environmental conditions present in that area. There
are many different types of site assessments depending on the
purpose for which they are being conducted. Environmental
research, construction projects, industrial activities, and land-use
decisions are all areas where site assessment plays an important role.

The site assessment process involves a detailed examination of
the area, collecting the following information:

Topography, geological characteristics, and soil type of the area.
Movement and quality of groundwater.
Status of wildlife and environmental sensitivity.
Air quality, noise levels, and other environmental impacts.
Impact of buildings, infrastructure, and other human activities

on the environment.
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The data collected during site assessment helps the involved
parties plan and manage the area appropriately. Based on the results
of site assessment, decisions are made concerning environmental
permits, building permits, and other similar permits. Site assessment
is becoming increasingly important in reducing ecological footprints
and promoting sustainable development.

WASTE MANAGEMENT (DRILLING site)

WASTE MANAGEMENT REFERS to the process of collecting,
transporting, treating, and disposing of waste materials generated
during drilling activities. Waste management is an essential aspect
of drilling site operations as it helps to prevent environmental
pollution, protect public health, and comply with relevant
regulations.

At drilling sites, various types of waste materials are generated,
including drilling muds, cuttings, and other drilling fluids. These
waste materials contain harmful substances such as heavy metals,
hydrocarbons, and other contaminants that can be harmful to the
environment if not managed properly.

To manage waste at drilling sites, various measures are taken,
such as using closed-loop systems to prevent the release of drilling
fluids, segregating waste materials, and treating waste before disposal.
Some waste materials may be recycled or reused to minimize the
amount of waste generated.

Proper waste management is critical to maintaining a safe and
sustainable drilling operation. It helps to minimize the impact of
drilling activities on the environment and ensures that the waste
generated is managed in a responsible and compliant manner.
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CONTAMINANT INVESTIGATION (Drilling site)

CONTAMINANT INVESTIGATION" is the process of assessing
the presence and extent of contaminants in soil, groundwater, and
other environmental media at drilling sites. Contaminant
investigation is an important aspect of drilling site operations to
identify potential environmental risks, prevent contamination of soil
and groundwater, and comply with relevant regulations.

Contaminants at drilling sites may include hydrocarbons, heavy
metals, and other chemicals used in drilling operations. These
contaminants can enter the soil and groundwater through spills,
leaks, and improper disposal of waste materials.

The contaminant investigation process typically involves
sampling and analyzing soil, groundwater, and other environmental
media to determine the type and concentration of contaminants
present. The results of the investigation are then used to assess the
potential risks to human health and the environment and to develop
a plan for remediation if necessary.

Remediation measures may include excavation and removal of
contaminated soil, treatment of groundwater, or installation of
containment systems to prevent further spread of contamination.

Effective contaminant investigation and remediation are critical
to ensuring that drilling sites are operated safely and sustainably.
It helps to protect public health and the environment, minimize
liability risks, and comply with relevant regulations.

ESG (ENVIRONMENTAL, social, governance) reporting.
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ESG REPORTING REFERS to the practice of disclosing
information related to a company's environmental, social, and
governance performance. This reporting is typically done voluntarily
by companies in order to provide transparency to stakeholders such
as investors, customers, and employees.

Environmental factors that may be included in ESG reporting
include a company's carbon footprint, energy usage, and water
consumption. Social factors may include a company's labor practices,
community engagement, and product safety. Governance factors
may include board composition, executive compensation, and
anti-corruption policies.

ESG reporting is becoming increasingly important as investors
and other stakeholders are seeking more information about a
company's performance in these areas. ESG data can be used to
evaluate a company's long-term sustainability and resilience, and can
also be used as a factor in investment decision-making. Many stock
exchanges and regulatory bodies are now requiring or encouraging
companies to report on ESG issues.

GROUNDWATER MONITORING

GROUNDWATER MONITORING" is the process of regularly
testing and evaluating the quality and quantity of groundwater in a
particular area. Groundwater monitoring is essential to ensure that
groundwater resources are being used sustainably and to detect any
potential contamination of groundwater from various sources,
including drilling sites.
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Groundwater monitoring typically involves installing
monitoring wells in strategic locations and collecting water samples
at regular intervals. The water samples are then analyzed for various
parameters such as pH, dissolved oxygen, conductivity, and the
presence of contaminants such as heavy metals, hydrocarbons, and
other pollutants.

The data obtained from groundwater monitoring helps to assess
the condition of groundwater resources and identify any potential
threats to their quality or quantity. This information is used to
develop effective strategies for managing groundwater resources and
preventing contamination.

At drilling sites, groundwater monitoring is critical to ensuring
that drilling operations do not impact groundwater quality or
quantity. Regular monitoring can help detect any changes in
groundwater quality or quantity that may be caused by drilling
activities, and appropriate measures can be taken to prevent further
contamination or depletion of groundwater resources.

Groundwater monitoring is an important aspect of sustainable
water resource management. It helps to ensure that groundwater
resources are protected and used in a responsible and sustainable
manner, benefiting both the environment and the communities that
depend on them.

DRILLING WASTE MANAGEMENT

DRILLING WASTE MANAGEMENT refers to the processes and
procedures used to handle and dispose of waste generated during the
drilling process. This waste can include drilling fluids, cuttings, and
other materials that are produced as a result of drilling operations.
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Effective drilling waste management is critical for protecting the
environment and minimizing the impact of drilling on local
ecosystems. Some common techniques used for drilling waste
management include:

Recycling and reuse: Drilling fluids and cuttings can be
processed and treated for reuse in drilling operations, reducing the
amount of waste generated.

Solidification and stabilization: Some types of drilling waste can
be treated with binders and stabilizers to create a solid waste product
that can be safely disposed of in landfills.

Thermal treatment: Drilling waste can be treated using
high-temperature incineration to reduce its volume and eliminate
hazardous substances.

Bioremediation: Some types of drilling waste can be treated
using microorganisms that break down organic materials and reduce
the overall volume of waste.

In addition to these techniques, there are also regulatory
frameworks in place to ensure that drilling waste is managed safely
and responsibly. These regulations vary by region and typically
require operators to track and report on their waste generation and
disposal practices.

Overall, effective drilling waste management is an important
component of responsible drilling operations, helping to protect the
environment and minimize the impact of drilling on local
ecosystems.
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Drill site remediation

DRILL SITE REMEDIATION refers to the process of restoring a
drilling site to its original or acceptable condition after exploration
or other drilling activities have taken place. This is an important
aspect of environmental management in the mining and exploration
industries, as drilling activities can have various impacts on the
natural environment, including soil and water contamination,
vegetation damage, and disturbance of wildlife habitats.

The remediation process may involve removing drilling
equipment and materials, restoring vegetation cover, treating
contaminated soil and water, and monitoring the site for ongoing
impacts. The specific measures and techniques used for drill site
remediation will depend on the nature and extent of the impacts, as
well as the regulatory requirements and industry best practices.

Some common techniques used for drill site remediation
include:

Soil stabilization and re-vegetation: This involves planting native
vegetation to help stabilize the soil and prevent erosion, and to
restore the natural habitat.

Contaminated soil and water treatment: This may involve
removing contaminated soil and water from the site and treating
it using physical, chemical or biological methods to remove or
neutralize the contaminants.

Site grading and contouring: This involves reshaping the site to
restore natural drainage patterns and prevent erosion.

Waste management: This involves proper disposal of drilling
waste, such as drilling mud, cuttings, and other materials.

Monitoring and reporting: This involves ongoing monitoring of
the site to ensure that remediation efforts are effective and that the
site remains in compliance with regulatory requirements.
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Drill site remediation is an important aspect of responsible
mining and exploration practices, as it helps to minimize the
environmental impacts of drilling activities and ensure that the site is
restored to a condition that is acceptable for future land use.

DRILL SITE REHABILITATION

DRILL SITE REHABILITATION refers to the process of
restoring the surface environment of an area that has been impacted
by diamond drilling activities. This includes both the physical and
biological aspects of the site, such as soil erosion, vegetation removal,
and habitat disruption.

The rehabilitation process typically begins with the removal of
any drill rigs and equipment, followed by the recontouring of the
land to its pre-drilling state. Soil stabilization techniques may also be
used to prevent erosion and encourage plant growth.

The next step involves re-establishing vegetation on the site. This
may involve planting native grasses, trees, or other vegetation that
can help stabilize the soil and provide habitat for wildlife. In some
cases, the use of fertilizers or soil amendments may be necessary to
promote healthy plant growth.

Finally, the site may be monitored for a period of time to ensure
that the rehabilitation efforts are successful and that the site is
returning to a healthy state. This may involve regular site visits and
sampling of soil, water, and vegetation to track changes over time.

CARBON FOOTPRINT
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THE CARBON FOOTPRINT of core drilling operations can be
significant, as these activities require energy-intensive equipment
and transportation. In addition to the energy used in the drilling
process, carbon emissions may also be generated through the
production and transportation of materials and equipment, as well
as the disposal of drilling waste.

To reduce the carbon footprint of core drilling operations,
companies can implement various strategies to improve energy
efficiency and reduce emissions. This may involve using more
efficient drilling equipment, optimizing drilling processes to reduce
energy consumption, and using renewable energy sources where
feasible. Companies can also work to reduce transportation-related
emissions by using more efficient vehicles, optimizing travel routes,
and reducing the distance traveled.

In addition to reducing emissions during drilling operations,
companies can also offset their carbon footprint by investing in
carbon offset projects or purchasing carbon credits. These initiatives
support projects that reduce greenhouse gas emissions, such as
renewable energy development, reforestation, or methane capture
from landfills.

Overall, reducing the carbon footprint of core drilling
operations is an important aspect of sustainability, and can help
companies meet regulatory requirements, improve their
environmental performance, and support the transition to a
low-carbon economy.

EXPLORATION DRILLING

327



Chapter 6: Innovation

Innovation in exploration diamond drilling" refers to the
continuous improvement of diamond drilling technologies and

tools used during research activities. Exploration diamond drilling is
a critical component of gold mining, oil and gas exploration, and
other mineral exploration projects, and innovation can help make
these activities more efficient, safe, and environmentally friendly.

Innovation in exploration diamond drilling can take many
forms. Improving drilling machines and tools, enhancing data
collection and analysis methods, and reducing energy consumption
and environmental impacts are all areas where innovation can create
opportunities for development.

Examples of innovation in exploration diamond drilling include
drilling technologies that increase drilling speed and efficiency,
increase depth and length, and improve sample accuracy. The
application of new materials and technologies in tools and drill bits
allows for better durability and more efficient drilling. In terms of
data collection and analysis, innovation allows for faster and more
accurate data collection, analysis, and interpretation, enabling
researchers to make more effective decisions.

Innovation in exploration diamond drilling is crucial to increase
the efficiency and effectiveness of research activities. New
technologies and solutions allow the industry to drill more
effectively and sustainably while minimizing potential
environmental impacts and risks.
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NOW IN ADVANCED STAGES of research and development
(R&D), field testing in Western Australia’s Pilbara Region has
confirmed the drill rig’s ability to halve the carbon footprint of
traditional exploration drilling programs, with exceptional
operational and environmental outcomes, according to the company.

Of note, the GM1’s performance across exploration drilling
programs at six separate sites across the state showed a significant
reduction in fuel consumption of up to 400 liters per 11-hour shift
at RC configurations, and 60 liters per 11-hour shift at diamond
configurations, as well as reducing ambient noise emissions.

The GM1 can also commence drilling in RC mode, and change
to diamond coring within three hours, a significant reduction
compared with current market changeover configurations, which
typically take between 1-3 days, Geomagnetic Design says.

Commenting on the driving factors for innovation,
Geomagnetic Design Founder and General Manager, Darren Papst,
said: “Drillers are facing growing scrutiny and pressure from
governments, investors and communities to exceed environmental
considerations in their program design. We made it our business
to address a multitude of performance factors that have never been
achieved in one drill rig.

“Once our R&D is complete later this year, our solution will be
the first of its kind, an ‘all-in-one’ RC and diamond rig that delivers
reduced fuel consumption, carbon output and noise emissions all
while covering more ground, with less holes and less meters.”

Designed and manufactured at the company’s headquarters in
Perth, the patented blueprint for the GM1 uses a hydraulic system,
enabling the rig to operate with a drastically reduced carbon output
(from 59 kg/h down to 29 kg/h) while still retaining the same
operational capacity as competitor rigs, the company says.
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As well as halving carbon emissions, the physical machine
footprint is substantially less than other drill rigs – measuring just
2.5 m x 3 m. The GM1 rig requires support from only one air truck,
where competitor rigs are normally accompanied by two to three
large trucks, it says.

Unique to the GM1 drill rig is its ability to conduct shallow
angle RC drilling on 2 axes. This capability has been addressed
during R&D and, if successful in future trials, will provide a cheaper
form of drilling that allows clients to cover more ground with less
holes and less metres, the company said.

The concept of a magnetically driven drill rig has been a
long-time plan of Papst’s.

“I began ideating the GM1 drill rig years ago when I noticed a
gap in the market between having a superior-functioning rig versus
having a sustainable, environmentally designed rig.

“This current drill rig that we aim to go to market with has
phenomenal fuel efficiencies, but we don’t plan on stopping there.
Phase two of our engineering process will involve removing the need
for diesel altogether with the use of a magnetic drive in its place.”

ADVANCED DRILLING TECHNOLOGIES

ADVANCED DRILLING TECHNOLOGIES refer to the use of
cutting-edge technologies and techniques to improve drilling
operations. These technologies can include:

Rotary steerable systems: These systems use sophisticated
technology to steer the drill bit in real-time, allowing for more
precise drilling and greater efficiency.
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Laser drilling: This technology uses high-powered lasers to cut
through rock formations, reducing the need for traditional drill bits
and improving speed and accuracy.

Microhole drilling: This technique involves drilling very
small-diameter holes, typically less than three inches in diameter, and
is used in applications where traditional drilling is impractical or
impossible.

Coiled tubing drilling: This technology involves using a
continuous coil of tubing to drill and complete a well, eliminating
the need for traditional drill pipe and reducing the number of trips
required to complete the well.

Underbalanced drilling: This technique involves drilling with
a lower fluid density than the formation being drilled, which can
reduce damage to the formation and improve drilling efficiency.

Managed pressure drilling: This technique uses specialized
equipment and techniques to maintain a constant pressure in the
wellbore, reducing the risk of wellbore instability and other drilling
problems.

Automated drilling systems: These systems use sophisticated
software and sensors to automate drilling operations, improving
efficiency and reducing the risk of human error.

Overall, advanced drilling technologies can help improve
drilling efficiency, reduce costs, and minimize environmental
impacts.

ROTARY STEERABLE SYSTEMS

ROTARY STEERABLE SYSTEMS are advanced drilling
technologies that allow for precise control over the direction of the
drill bit while drilling oil and gas wells. These systems use
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sophisticated software and hardware to steer the drill bit in real-time,
enabling it to follow a pre-planned path and hit the target zone with
greater accuracy.

Traditional drilling methods involve the use of a drilling mud
motor and a bent sub, which are used to turn the bit and change its
direction. However, this approach can be slow and imprecise, as it
relies on the natural forces of the wellbore to turn the bit.

Rotary steerable systems, on the other hand, use a series of
mechanical and electronic components to steer the bit in real-time.
These systems can provide a more accurate and efficient drilling
process, as they allow for greater control over the trajectory of the
wellbore.

In addition to their precision, rotary steerable systems offer a
number of other advantages over traditional drilling methods. For
example, they can reduce the amount of time and resources required
to drill a well, as they allow for faster drilling rates and fewer trips in
and out of the hole. They can also help reduce the risk of wellbore
instability, which can lead to costly drilling problems.

Overall, rotary steerable systems are an important technology in
the oil and gas industry, as they allow for more precise drilling and
greater efficiency, leading to more successful drilling operations and
increased production rates.

LASER DRILLING

LASER DRILLING IS A technology that uses high-powered lasers
to cut through rock formations in order to create boreholes. This
method of drilling offers several benefits over traditional drilling
methods, including improved speed, accuracy, and reduced wear on
drilling equipment.
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The laser drilling process involves focusing a high-energy laser
beam onto the rock formation, which vaporizes and melts the rock
to create a borehole. This process can be very precise, allowing for the
creation of boreholes with diameters as small as a few millimeters.
In addition, the laser beam can be directed in any direction, which
allows for greater control over the drilling process.

One of the main advantages of laser drilling is its speed.
Compared to traditional drilling methods, laser drilling can be much
faster, as the laser can cut through rock at a rate of several meters per
minute. This can be particularly beneficial in situations where time is
of the essence, such as in the case of emergency drilling operations.

Another advantage of laser drilling is its accuracy. Because the
laser can be precisely controlled, it is possible to create boreholes
with a high degree of accuracy, even in complex geological
formations. This can help reduce the risk of drilling errors, such as
borehole deviation, which can lead to costly drilling problems.

Finally, laser drilling can help reduce wear on drilling equipment.
Because the laser beam does not come into contact with the rock
formation, there is less wear on the drill bit, which can help extend
the lifespan of drilling equipment and reduce maintenance costs.

Overall, laser drilling is an innovative technology that offers
several advantages over traditional drilling methods. Its speed,
accuracy, and reduced wear on equipment make it an attractive
option for a range of drilling applications in the oil and gas industry.
However, it can also be a costly technology, and its use may be
limited to specific drilling scenarios where the benefits outweigh the
costs.

AUTOMATED DRILLING systems
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AUTOMATED DRILLING systems are advanced technologies
that use sophisticated software and sensors to automate drilling
operations in the oil and gas industry. These systems are designed to
improve efficiency, reduce the risk of human error, and ultimately
lower the cost of drilling operations.

Automated drilling systems rely on a network of sensors and
control systems that monitor and adjust drilling parameters in
real-time. These sensors measure various drilling parameters such as
weight on bit, torque, pressure, and vibration, among others. Based
on this information, the system can make precise adjustments to
the drilling process, such as changing the drill bit speed or angle, to
optimize drilling performance.

One of the main advantages of automated drilling systems is
their ability to improve efficiency. Because these systems can operate
around the clock and make real-time adjustments to drilling
parameters, they can help reduce downtime and increase the rate
of penetration. This can help reduce the time and cost of drilling
operations and ultimately lead to increased production rates.

Another benefit of automated drilling systems is their ability to
reduce the risk of human error. Because these systems are designed to
operate autonomously, they can help reduce the likelihood of errors
caused by human operators, such as mistakes in drilling parameter
settings or misinterpretation of sensor data.

In addition, automated drilling systems can also help improve
safety by reducing the need for workers to be in close proximity to
drilling equipment. This can help minimize the risk of accidents and
injuries on the drilling rig.

Overall, automated drilling systems are an important technology
in the oil and gas industry, as they can help improve efficiency, reduce
the risk of human error, and enhance safety. While the initial
investment required to implement these systems can be significant,
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the potential cost savings and production benefits can make them a
worthwhile investment for drilling companies.

MANAGED PRESSURE DRILLING

MANAGED PRESSURE DRILLING (MPD) is a specialized
drilling technique that is designed to maintain a constant pressure in
the wellbore during drilling operations. This technique involves the
use of specialized equipment and techniques to monitor and adjust
the drilling pressure in real-time, which can help reduce the risk of
wellbore instability and other drilling problems.

In traditional drilling operations, drilling mud is used to
maintain the pressure in the wellbore. However, this approach can
be inefficient and may not provide sufficient control over the drilling
pressure. In contrast, MPD systems use a combination of techniques,
such as automated choke systems, pressure sensors, and advanced
software algorithms, to control the drilling pressure.

One of the main advantages of MPD is its ability to reduce the
risk of wellbore instability. By maintaining a constant pressure in the
wellbore, MPD can help prevent the formation of fractures, which
can lead to lost circulation, kicks, and other drilling problems. This
can help improve drilling efficiency and reduce the risk of costly
drilling operations.

In addition, MPD can also help improve the safety of drilling
operations by reducing the risk of blowouts and other accidents. By
providing precise control over the drilling pressure, MPD systems
can help prevent the uncontrolled release of gas or other fluids,
which can be dangerous and costly.

Finally, MPD can also help reduce the environmental impact
of drilling operations by reducing the amount of drilling mud and
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other fluids that are discharged into the environment. This can help
minimize the risk of contamination and other environmental
problems.

Overall, managed pressure drilling is an important technology in
the oil and gas industry that offers several advantages over traditional
drilling methods. Its ability to maintain a constant pressure in the
wellbore can help improve drilling efficiency, enhance safety, and
reduce the environmental impact of drilling operations.
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Automated drilling systems

AUTOMATED DRILLING systems refer to the use of advanced
software and sensors to automate drilling operations. These systems
are designed to improve efficiency, reduce drilling time, and reduce
the risk of human error.

Automated drilling systems can include a range of technologies,
including:

Automated drill pipe handling systems: These systems use robots
to move drill pipe and other equipment, reducing the need for
manual labor and improving safety.

Automatic rig positioning: This technology uses GPS and other
positioning systems to automatically position the drilling rig,
reducing the time required to move the rig between drilling
locations.

Automated directional drilling: This technology uses advanced
software to steer the drill bit in real-time, improving accuracy and
reducing the need for manual intervention.

Real-time drilling data analysis: This technology uses sensors to
collect data on drilling parameters such as weight on bit, torque, and
pressure, and then analyzes this data in real-time to optimize drilling
performance.

Automated drilling fluid management: This technology uses
sensors and software to control drilling fluid properties, reducing the
risk of wellbore instability and other drilling problems.

Automated drilling optimization: This technology uses
advanced algorithms to optimize drilling parameters such as bit
weight, rotation speed, and drilling fluid properties, improving
drilling efficiency and reducing costs.
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Overall, automated drilling systems can help improve drilling
efficiency, reduce costs, and improve safety by reducing the need for
manual labor and minimizing the risk of human error.

AUTOMATED DRILL PIPE handling systems

AUTOMATED DRILL PIPE handling systems are advanced
technologies that use robots and other automated equipment to
move drill pipe and other equipment during drilling operations in
the oil and gas industry. These systems are designed to improve
efficiency, reduce the need for manual labor, and ultimately enhance
safety on the drilling rig.

Automated drill pipe handling systems typically consist of a
network of robots, sensors, and control systems that work together
to move and manipulate drill pipe and other equipment. These
systems can be programmed to perform a wide range of tasks, such
as loading and unloading drill pipe from the drilling rig, making up
and breaking out drill pipe connections, and transporting equipment
around the rig.

One of the main advantages of automated drill pipe handling
systems is their ability to improve efficiency. Because these systems
can operate around the clock and do not require breaks or rest
periods, they can help reduce downtime and increase the rate of
drilling operations. This can help reduce the time and cost of drilling
operations and ultimately lead to increased production rates.

In addition, automated drill pipe handling systems can also help
improve safety by reducing the need for manual labor on the drilling
rig. By automating the movement and manipulation of drill pipe
and other equipment, these systems can help minimize the risk of
accidents and injuries caused by human error or fatigue.
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Another benefit of automated drill pipe handling systems is their
ability to improve precision and accuracy. Because these systems are
programmed to perform specific tasks with a high degree of
accuracy, they can help reduce the risk of errors or damage to
equipment during drilling operations.

Overall, automated drill pipe handling systems are an important
technology in the oil and gas industry, as they can help improve
efficiency, enhance safety, and reduce the risk of errors or damage
during drilling operations. While the initial investment required to
implement these systems can be significant, the potential cost savings
and production benefits can make them a worthwhile investment for

AUTOMATED DIRECTIONAL drilling

AUTOMATED DIRECTIONAL drilling is an advanced drilling
technology that uses sophisticated software and sensors to steer the
drill bit in real-time. This technology is designed to improve the
accuracy of drilling operations and reduce the need for manual
intervention, ultimately enhancing drilling efficiency and reducing
costs.

In traditional directional drilling operations, a human operator
manually steers the drill bit towards the target formation, relying
on experience and expertise to make precise adjustments. However,
this approach can be time-consuming and may not always achieve
the desired level of accuracy. Automated directional drilling, on the
other hand, uses advanced software and sensors to monitor and
adjust the drilling trajectory in real-time, providing precise control
over the drilling process.

Automated directional drilling systems typically use a
combination of sensors, including magnetic and gravity sensors, to
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determine the orientation and position of the drill bit. This
information is then fed into sophisticated software algorithms that
calculate the optimal path for the drill bit to follow, taking into
account the geology of the formation and other factors that may
affect drilling performance.

One of the main advantages of automated directional drilling is
its ability to improve accuracy and efficiency. By providing precise
control over the drilling trajectory, automated systems can help
reduce the need for manual intervention and minimize the risk of
errors or deviations from the desired path. This can help reduce
drilling time and costs, while also improving the overall quality of
the wellbore.

In addition, automated directional drilling can also help improve
safety by reducing the risk of accidents and injuries caused by manual
intervention. By automating the drilling process, these systems can
help minimize the risk of human error and fatigue, ultimately
enhancing safety on the drilling rig.

Overall, automated directional drilling is an important
technology in the oil and gas industry, as it can help improve
accuracy, efficiency, and safety during drilling operations. While the
initial investment required to implement these systems can be
significant, the potential cost savings and production benefits can
make them a worthwhile investment for drilling companies.

ROBOTICS IN DRILLING

ROBOTICS IN DRILLING refer to the use of robots and other
automated systems to perform various drilling tasks. Robotics can
be used for both onshore and offshore drilling operations and can
include a range of technologies, such as:
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Robotic drilling rigs: These are automated drilling rigs that use
robots to perform various tasks, including drilling, tripping, and
pipe handling. Robotic drilling rigs can improve efficiency, reduce
labor costs, and improve safety by reducing the need for manual
labor.

Autonomous drilling systems: These are systems that use
advanced sensors, software, and robotics to automate drilling
operations. Autonomous drilling systems can include automated
drill bit steering systems, automated drill pipe handling systems, and
automated drilling fluid management systems.

Underwater robotic drilling: These are systems that use robots
to perform drilling operations in underwater environments, such as
offshore oil and gas exploration. Underwater robotic drilling can
improve safety and efficiency by reducing the need for human divers
and other personnel.

Remote drilling operations: These are drilling operations that
are performed remotely using robotics and other automated systems.
Remote drilling operations can include drilling on remote oil and gas
fields, as well as drilling on other planets.

Overall, robotics in drilling can help improve drilling efficiency,
reduce costs, and improve safety by reducing the need for manual
labor and improving accuracy and precision.
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Drill bit design

DRILL BIT DESIGN REFERS to the engineering of drill bits to
optimize their performance in different drilling applications. The
design of drill bits can have a significant impact on drilling efficiency,
speed, and cost.

Some key factors that are taken into account when designing
drill bits include:

The type of rock or other material being drilled: Different types
of rock require different drill bit designs to ensure maximum
efficiency and minimum wear and tear on the bit.

The size and shape of the bit: The size and shape of the bit can
affect the rate at which it can penetrate the rock and the amount of
force required to maintain that penetration.

The number and size of the cutters on the bit: The number and
size of the cutters can affect the aggressiveness of the bit and its
ability to maintain its cutting edge over time.

The material used to make the bit: Different materials have
different strengths, durability, and wear resistance, which can affect
the overall performance of the bit.

The drilling environment: Factors such as temperature, pressure,
and fluid properties can all affect the performance of the bit and may
need to be taken into account in the design process.

In recent years, advances in materials science, manufacturing
techniques, and computer modeling have allowed for the
development of increasingly sophisticated drill bit designs. These
designs can help improve drilling efficiency, reduce costs, and
minimize environmental impacts.

REMOTE DRILLING OPERATIONS
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REMOTE DRILLING OPERATIONS refer to drilling activities
that are conducted in remote or hard-to-reach locations, typically
using advanced technology and remote operations centers. Remote
drilling operations are becoming increasingly common in the oil and
gas industry, as companies seek to explore and produce resources in
more challenging and remote environments.

Some key technologies that are used in remote drilling
operations include:

Autonomous drilling systems: These are drilling systems that
use advanced sensors, software, and robotics to automate drilling
operations. Autonomous drilling systems can operate with minimal
human intervention and can be controlled remotely from a central
operations center.

Remote drilling rigs: These are drilling rigs that are designed to
operate in remote locations, often in harsh environments such as the
Arctic or deep sea. Remote drilling rigs are typically equipped with
advanced safety systems and can be operated remotely using satellite
communication systems.

Remotely operated vehicles (ROVs): These are underwater
vehicles that are used to support drilling operations in deep water
environments. ROVs can be controlled remotely and can perform
a range of tasks, including drilling support, inspection, and
maintenance.

Remote sensing and monitoring systems: These are systems that
use advanced sensors and satellite imaging to monitor drilling
operations and provide real-time data on drilling parameters such as
pressure, temperature, and flow rates.

Overall, remote drilling operations can help companies explore
and produce resources in more challenging and remote locations,
while minimizing the environmental impact and improving safety
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for workers. However, these operations can also be complex and
require significant investment in technology and infrastructure.

REAL-TIME DRILLING data analysis

REAL-TIME DRILLING data analysis refers to the process of
analyzing drilling data as it is collected in real-time during the
drilling process. Real-time drilling data analysis can help operators
make more informed decisions about drilling parameters, wellbore
placement, and overall drilling efficiency.

Some key types of drilling data that can be analyzed in real-time
include:

Drilling parameters: These include measurements such as weight
on bit, rotary speed, and torque, and can provide insights into the
drilling process and the condition of the drill bit.

Formation data: This includes data collected by downhole
sensors and can provide insights into the properties of the formation
being drilled, such as porosity and permeability.

Fluid data: This includes data on the properties of the drilling
fluid, such as density and viscosity, and can provide insights into the
effectiveness of the fluid in lubricating and cooling the drill bit.

Real-time drilling data analysis can be performed using a range
of software tools and analytics techniques. These tools can help
operators identify patterns and anomalies in the data, and can
provide real-time feedback on drilling performance and efficiency.
By analyzing drilling data in real-time, operators can make
adjustments to drilling parameters as needed to optimize drilling
efficiency and minimize downtime.

LAJOS KOVACSIK

344



Downhole drilling sensors

DOWNHOLE DRILLING SENSORS are sensors that are
installed on or within the drill string or bottom-hole assembly and
are used to monitor various drilling parameters in real-time. These
sensors can provide valuable data on drilling performance, formation
properties, and wellbore conditions, which can help operators
optimize drilling efficiency and reduce costs.

Some common types of downhole drilling sensors include:
Weight-on-bit sensors: These sensors measure the weight applied

to the drill bit and can provide valuable data on the effectiveness of
the drilling process and the condition of the bit.

Torque sensors: These sensors measure the torque applied to the
drill bit and can provide insights into the efficiency of the drilling
process and the condition of the bit.

Pressure and temperature sensors: These sensors measure the
pressure and temperature at the bottom of the wellbore and can
provide insights into the properties of the formation being drilled
and the effectiveness of the drilling fluid.

Gamma ray sensors: These sensors measure the natural gamma
radiation emitted by rocks and can provide information on the
composition of the formation being drilled.

Resistivity sensors: These sensors measure the electrical
resistance of the formation and can provide information on the
porosity and permeability of the rock.

SMART DRILLING TOOLS
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SMART DRILLING TOOLS refer to drilling equipment and
technology that is equipped with sensors, communication
capabilities, and other advanced features that allow for real-time
monitoring and optimization of drilling operations. These tools can
provide valuable data on drilling parameters and formation
properties, allowing operators to make more informed decisions
about drilling operations and improve overall efficiency.

Some common types of smart drilling tools include:
Measurement-while-drilling (MWD) tools: These tools are used

to measure various drilling parameters, such as temperature, pressure,
and vibration, while the drill bit is in motion. This data can be used
to optimize drilling performance and reduce costs.

Logging-while-drilling (LWD) tools: These tools are used to
measure formation properties, such as resistivity, porosity, and
permeability, while the drill bit is in motion. This data can be used
to determine the characteristics of the rock being drilled and adjust
drilling operations accordingly.

Directional drilling tools: These tools are used to steer the drill
bit in a particular direction, allowing operators to reach specific
targets within the wellbore.

Drill string telemetry systems: These systems allow real-time data
to be transmitted from downhole sensors to the surface, providing
operators with up-to-date information on drilling performance and
formation properties.

Overall, smart drilling tools are an important component of
modern drilling operations, helping to improve efficiency, reduce
costs, and optimize wellbore productivity. By providing real-time
data on drilling parameters and formation properties, these tools
can help operators make more informed decisions about drilling
operations and ultimately improve the success of drilling projects.
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HIGH-PRESSURE, HIGH-temperature drilling

HIGH-PRESSURE, HIGH-temperature (HPHT) drilling refers
to drilling operations that take place in environments with extremely
high pressures and temperatures, typically found in deep wells and
reservoirs. These environments can pose significant challenges to
drilling operations, as they require specialized equipment and
techniques to operate safely and efficiently.

Some key challenges of HPHT drilling include:
Equipment reliability: The extreme conditions of HPHT

drilling can place significant strain on drilling equipment, requiring
the use of specialized materials and designs that can withstand high
pressures and temperatures.

Formation properties: The rock formations encountered in
HPHT drilling can have unique properties that can make drilling
more challenging, such as high porosity or low permeability.

Drilling fluid properties: The fluids used in HPHT drilling must
be able to withstand high pressures and temperatures, while also
providing adequate lubrication and cooling for drilling operations.

To address these challenges, a range of specialized equipment
and techniques have been developed for HPHT drilling operations.
These can include:

High-temperature drilling fluids: Specialized drilling fluids have
been developed that can withstand temperatures of up to 500°F,
while still providing adequate lubrication and cooling for drilling
operations.

Advanced drill bit designs: Drill bits used in HPHT drilling
operations may be designed with specialized materials, such as
diamond or polycrystalline diamond compact (PDC), to withstand
high temperatures and pressures.
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Blowout preventer systems: These systems are used to prevent
uncontrolled release of fluids and gases during HPHT drilling
operations and are designed to withstand the high pressures and
temperatures of the drilling environment.

Overall, HPHT drilling is a critical component of modern
drilling operations, enabling access to deep reservoirs and
maximizing well productivity. While these operations pose
significant challenges, advances in equipment and technology have
made it possible to operate safely and efficiently in these extreme
environments.

DUAL-GRADIENT DRILLING

DUAL-GRADIENT DRILLING (DGD) is a specialized drilling
technique that involves the use of two different types of drilling
fluids in a single wellbore. This technique is used to improve drilling
efficiency and safety in challenging drilling environments, such as
deepwater or high-pressure reservoirs.

In traditional drilling operations, a single type of drilling fluid,
such as mud, is used to circulate cuttings and cool the drill bit.
However, in certain situations, the use of a single fluid may not
be sufficient to maintain wellbore stability and prevent formation
damage.

In DGD operations, two different types of drilling fluid are
used: a heavier fluid, called the "density fluid," is used in the lower
part of the wellbore to provide hydrostatic pressure and prevent
fluid influx from the reservoir, while a lighter fluid, called the
"underbalanced fluid," is used in the upper part of the wellbore to
reduce friction and allow for faster drilling speeds.
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By using two different types of fluids in the same wellbore, DGD
operations can help to reduce the risk of formation damage, improve
drilling efficiency, and increase safety in challenging drilling
environments.

However, DGD operations require specialized equipment and
expertise, and can be more complex and costly than traditional
drilling operations. As a result, DGD is typically used only in
situations where other drilling techniques are not viable or
cost-effective.

FUTURE DEVELOPMENTS and trends: advancements in core
drilling technology and their potential impact on the industry

FUTURE DEVELOPMENTS and trends in core drilling
technology have the potential to significantly impact the industry.
The following are some of the advancements and trends to watch for
in the future of core drilling:

1. Automation and robotics: Automation and robotics are likely
to play an increasingly important role in the core drilling industry
in the future. Automated drilling systems can increase the efficiency
and accuracy of the drilling process, reduce the risk of accidents, and
improve the overall safety of drilling projects.

2. Improved sample analysis and interpretation: Advancements
in sample analysis and interpretation technologies are likely to have
a significant impact on the core drilling industry. Improved methods
for analyzing core samples can provide more accurate and detailed
information about the subsurface, leading to better project
outcomes.

3. Integration of data: The integration of data from multiple
sources is likely to become increasingly important in the future of
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core drilling. By integrating data from drilling operations, sample
analysis, and other sources, drilling companies can gain a more
complete understanding of the subsurface and make better informed
decisions.

4. Innovative drilling techniques: The development of new
drilling techniques and technologies is an ongoing trend in the core
drilling industry. Innovations in drilling techniques can improve the
efficiency and accuracy of the drilling process, and lead to better
project outcomes.

5. Sustainable drilling practices: Sustainable drilling practices are
likely to become increasingly important in the future of core drilling.
The adoption of environmentally responsible drilling practices can
help to minimize the impact of drilling on the environment and
ensure the long-term viability of drilling projects.

The future of core drilling is likely to be shaped by advancements
in technology and a focus on sustainability. By embracing new
technologies and sustainable practices, drilling companies can
improve the efficiency, accuracy, and safety of their projects, and
achieve their objectives.
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Chapter 7: Diamond driller types

The newbies

IT IS UNDERSTANDABLE for newbies to feel the need to prove
themselves and be confident in their abilities. However, it is
important for them to recognize their limitations and acknowledge
that there is always more to learn. While drilling fast may seem
impressive, it is crucial to prioritize safety and accuracy in the drilling
process.

Encountering challenging conditions is a natural part of the
drilling process, and it is important for newbies to remain
open-minded and willing to seek help and advice when needed.
Being territorial and stubborn can hinder their growth and
development as a driller.

Newbies should strive to be receptive to technical support teams
and other experienced drillers, as they can offer valuable insights and
guidance. It is important to listen and learn from those who have
more experience in the field.

In summary, newbies should balance their confidence with a
willingness to learn and adapt to different situations. They should
remain open-minded, seek help when needed, and be receptive to
feedback and advice from more experienced drillers.
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WHILE A HIGH-BALLER'S enthusiasm for drilling and
productivity can be admirable, it can also lead to safety concerns and
equipment damage if not managed properly. Pushing a drill rig too
hard or using the wrong bit for the job can lead to accidents, injuries,
and downtime. Additionally, a high-baller mentality can create a
competitive and potentially hostile work environment, which can be
counterproductive to the overall success of a drilling project.

It's important for drillers and drilling companies to prioritize
safety and efficiency over competition and personal accolades.
Proper training, equipment maintenance, and adherence to safety
protocols can help prevent accidents and ensure a successful drilling
operation. It's also important for drillers to communicate openly and
work together as a team to achieve project goals and objectives.

IT’S JUST MY JOB DRILLER.

WHILE IT'S UNDERSTANDABLE that some drillers may take a
more conservative approach to their job, it's important to recognize
that simply meeting expectations may not always be enough. In
drilling, unexpected issues and challenges can arise, and being able
to adapt and problem-solve on the spot can be crucial to success.
Additionally, sharing knowledge and experiences with coworkers can
lead to improved performance and a more positive work
environment.

It's also important for drillers to take an active role in
maintaining and repairing equipment, rather than simply using it
until it breaks. Proper maintenance can prevent unexpected
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downtime and equipment failure, ultimately saving time and money
in the long-term.

While being satisfied with meeting expectations can be a valid
approach, it's important for drillers to also strive for continuous
improvement and seek out opportunities for growth and
development. This can lead to greater job satisfaction and career
advancement.

In conclusion, while it's understandable for some drillers to take
a more conservative approach to their job, it's important to recognize
the value of adaptability, problem-solving, and continuous
improvement in the drilling industry. Sharing knowledge and
experiences with coworkers and taking an active role in equipment
maintenance can also lead to greater success and a more positive
work environment.
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Too much experience for his own good driller

THE "TOO MUCH EXPERIENCE for his own good" driller can
bring valuable knowledge and expertise to a drilling operation.
However, it's important to recognize that their experience can
sometimes lead to complacency or resistance to change. While their
calm and collected demeanor can be helpful in stressful situations,
it's important for them to stay open to new ideas and technologies to
continue improving drilling operations.

Their desire to move up the chain into operations can also be
beneficial, as their experience and knowledge can provide valuable
insight into overall company strategy and decision-making.

However, it's important for this type of driller to continue
learning and staying up to date on new advancements and techniques
in drilling. They should also be willing to share their experience and
knowledge with others on the team to improve overall performance
and safety.

In conclusion, the "too much experience for his own good"
driller can bring valuable expertise to a drilling operation, but it's
important for them to stay open to new ideas and continue learning
to stay current and improve performance.

THE ALL-PRO DRILLER

THE "ALL PRO" DRILLER is a highly skilled and experienced
individual who has mastered the art of drilling. Their confidence
and patience are traits that are highly valued in the drilling industry,
as they allow for a calm and methodical approach to drilling
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operations. They take pride in their work and are dedicated to
ensuring that the job is done right, taking the time to train and
mentor others on the team.

Their willingness to share their knowledge and expertise with
others is a valuable asset, as it can help improve overall performance
and safety. They take ownership of their mistakes and work to ensure
that their cross-shift is set up for success, leaving a clean and
organized drill site for the next shift.

The "All Pro" driller also understands the importance of
communication, leaving clear notes for the next shift to follow,
including any issues or concerns that need to be addressed. Their
dedication to excellence and attention to detail are reflected in their
use of the RTD (Ready to Drill) acronym, which serves as a clear
signal that the next shift can confidently start drilling without any
issues.

In conclusion, the "All Pro" driller is a highly skilled and
experienced individual who brings a wealth of knowledge and
expertise to a drilling operation. Their confidence, patience, and
dedication to excellence are highly valued, and they serve as a mentor
and teacher to others on the team.

Conclusion

HOWEVER, IT IS IMPORTANT to note that everyone is
different, and not all drillers will fit neatly into these categories.
People's personalities and approaches to work can vary widely, even
within the same profession. It's also worth noting that while taking
responsibility for one's actions is a commendable trait, it's also
important to recognize when external factors contribute to an
undesirable outcome. Blaming others without considering all the
factors involved can lead to a toxic work environment and hinder
problem-solving efforts.
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GO FROM HELPER TO DRILLER

FIRSTLY, A DIAMOND driller needs to have excellent technical
skills to operate the drill rig and other machinery involved in the
drilling process. This includes knowledge of how to set up and
maintain the rig, as well as the ability to troubleshoot any issues that
may arise during drilling.

In addition to technical skills, a driller must also have strong
communication skills to coordinate with other members of the
drilling team and effectively convey information to the drill rig's
control room. They must also be able to follow safety protocols and
ensure that all team members are adhering to safety guidelines.

Physical fitness and endurance are also essential qualities for a
diamond driller, as the job involves working long hours in physically
demanding conditions. Drillers must be able to work in all weather
conditions and be able to handle heavy equipment and machinery.

Finally, a successful diamond driller needs to have a strong work
ethic, be self-motivated, and be able to work well under pressure.
This is a challenging job that requires individuals to be able to adapt
quickly to changing conditions and to be able to think on their feet.

In summary, becoming a diamond driller is a process that
requires time, dedication, and the development of a range of
technical and interpersonal skills. For those who are willing to put in
the effort, it can be a rewarding career path with opportunities for
advancement and growth.

BE RELIABLE
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FIRSTLY, A DIAMOND driller needs to have excellent technical
skills to operate the drill rig and other machinery involved in the
drilling process. This includes knowledge of how to set up and
maintain the rig, as well as the ability to troubleshoot any issues that
may arise during drilling.

In addition to technical skills, a driller must also have strong
communication skills to coordinate with other members of the
drilling team and effectively convey information to the drill rig's
control room. They must also be able to follow safety protocols and
ensure that all team members are adhering to safety guidelines.

Physical fitness and endurance are also essential qualities for a
diamond driller, as the job involves working long hours in physically
demanding conditions. Drillers must be able to work in all weather
conditions and be able to handle heavy equipment and machinery.

Finally, a successful diamond driller needs to have a strong work
ethic, be self-motivated, and be able to work well under pressure.
This is a challenging job that requires individuals to be able to adapt
quickly to changing conditions and to be able to think on their feet.

In summary, becoming a diamond driller is a process that
requires time, dedication, and the development of a range of
technical and interpersonal skills. For those who are willing to put in
the effort, it can be a rewarding career path with opportunities for
advancement and growth.

TAKE YOUR JOB SERIOUSLY.

TAKING THE JOB SERIOUSLY is crucial in the drilling
industry. Helpers play an essential role in ensuring that the drilling
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operation runs smoothly and efficiently. This requires a high level of
attention to detail and a commitment to doing the job properly.

As you mentioned, taking care of the core and placing it in the
core box is an essential task, and it's essential to do it well. This
requires a thorough understanding of the drilling process and the
ability to follow established protocols for handling and storing core
samples.

Following safety protocols is also a critical aspect of taking the
job seriously. Safety is of paramount importance in the drilling
industry, and all team members must be vigilant in adhering to safety
guidelines and taking steps to prevent accidents and injuries.

Finally, going the extra mile and keeping the rig, tools, and
equipment clean is an excellent way to demonstrate that you take
your job seriously. This shows a dedication to maintaining a safe
and efficient working environment and is something that drillers will
appreciate and value.

In summary, taking the job seriously is essential for helpers in the
drilling industry, and it requires a high level of attention to detail,
commitment to safety, and a willingness to go above and beyond to
support the drilling team's success.

LISTEN AND LEARN

LISTENING AND LEARNING are crucial aspects of being a
successful helper in the diamond drilling industry. As a helper, you
will have the opportunity to work alongside experienced drillers and
learn from their knowledge and expertise.

Spending most of your time listening and observing will help
you to develop a deep understanding of the mechanics, procedures,
and processes involved in diamond drilling. This will allow you to
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perform your job more effectively and efficiently and will also
prepare you for future roles and responsibilities within the drilling
team.

Once you have a good grasp of the basics, you can start offering
suggestions and ideas. This shows that you are engaged and
interested in the work, and it can help to improve the efficiency and
effectiveness of the drilling operation.

In summary, listening and learning are essential for helpers in the
diamond drilling industry. By taking the time to observe and absorb
as much information as possible, helpers can develop the skills and
knowledge they need to be successful in their role and contribute to
the success of the drilling team.

HAVE A GOOD ATTITUDE.

HAVING A GOOD ATTITUDE is essential for helpers in the
diamond drilling industry. Maintaining a positive and professional
demeanor helps to create a productive and enjoyable work
environment and can also help to foster positive relationships with
colleagues and clients.

As you mentioned, good interpersonal skills are especially
important for those who have hopes of becoming a driller. Drillers
need to communicate effectively with clients, geologists, and their
own helpers. Developing strong communication skills and the ability
to work effectively with others is essential for success in this role.

Additionally, treating your fellow helpers with respect and
professionalism is crucial. As a helper, you have the opportunity
to lead by example and create a positive work environment for
everyone. By treating your colleagues with kindness and
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consideration, you can help to create a productive and enjoyable
work environment for all members of the drilling team.

In summary, having a good attitude is a crucial aspect of being a
successful helper in the diamond drilling industry. By maintaining a
positive and professional demeanor, developing strong interpersonal
skills, and treating colleagues with respect and consideration, helpers
can create a productive and enjoyable work environment and set the
foundation for future success in the industry.

BE RESOURCEFUL

BEING RESOURCEFUL IS an important quality for helpers in
the diamond drilling industry. By demonstrating curiosity, creativity,
and a willingness to learn and explore new solutions, helpers can
stand out as valuable members of the team and potentially earn
opportunities for promotion.

As you mentioned, being open to learning and exploring new
resources is essential. This can include reading industry blogs and
how-to guides, as well as seeking out information on new products
and technologies that could potentially improve drilling processes.

In addition to being curious and informed, helpers should also
be creative problem-solvers. When faced with challenges or
obstacles, thinking outside the box and coming up with innovative
solutions can be incredibly valuable. This can include suggesting new
approaches or techniques, or even experimenting with new products
or drilling fluid additives to see if they could help address a particular
challenge.

By being resourceful and demonstrating a willingness to learn,
explore, and innovate, helpers can set themselves apart and
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potentially earn opportunities for advancement in the diamond
drilling industry.
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Chapter 8: Diamond Driller Bad Habits

P atience

PATIENCE IS CRUCIAL in drilling because rushing can lead to
mistakes that can be costly, especially in deep hole drilling. It's
important to take the time to ensure that everything is done correctly
and that all necessary precautions are taken. By being patient and
taking the time to do things right, you can save time and money in
the long run by avoiding costly mistakes and downtime.

NOT HAVING AN OPEN mind

HAVING AN OPEN MIND is crucial in any profession, and
drilling is no exception. It's important to be open to new ideas and
products that may improve the drilling process or make it more
efficient. Being closed-minded and sticking to old habits can result in
missed opportunities and a lack of progress. It's always a good idea to
be receptive to new ideas and to try out new products or techniques
that may improve the drilling process. Even if the new product or
technique doesn't work out, being open-minded and willing to
experiment can lead to new insights and a better understanding of
the drilling process.

362



NOT LUBRICATING ENOUGH

PROPER LUBRICATION can help prevent premature wear and
tear on equipment and tools, which can save drillers time and money
in the long run. It's important to use the right type of lubricant
for each application and to make sure that all moving parts are
adequately lubricated. Neglecting to lubricate can cause parts to seize
up, break, or wear out much more quickly than they should, leading
to costly repairs and downtime.

NOT PERFORMING MAINTENANCE on equipment

PERFORMING REGULAR maintenance on equipment is crucial
for keeping it in good working condition and extending its lifespan.
Neglecting maintenance can result in equipment breakdowns and
unplanned downtime, which can be costly and time-consuming to
repair. Regular maintenance tasks may include things like checking
fluid levels, inspecting belts and hoses, cleaning and lubricating
moving parts, replacing worn parts, and performing regular
equipment tests.

By taking the time to perform regular maintenance, drillers can
ensure that their equipment is operating at peak performance and
avoid costly breakdowns that can impact their productivity and
bottom line. It's important to have a maintenance schedule in place
and to stick to it, as this can help to prevent equipment failure and
reduce the risk of accidents on the job site.
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NOT KEEPING A LOG AND sharing information

KEEPING A DETAILED log and sharing information with your
team is crucial in the drilling industry. It not only helps to avoid
mistakes and prevent equipment failures, but it also improves
communication between shifts and increases efficiency. It's
important to log every detail of the drilling process, including depth,
pressure, and any issues encountered during the drilling process.
Additionally, sharing this information with your cross shift helps to
ensure that everyone is on the same page and can anticipate any
potential problems. By keeping a log and sharing information, you
can save time and money, and avoid costly mistakes.

OVER TORQUEING WHEN you join threads of drill rods to save
time

OVER TORQUEING THE drill rods or using excessive force to
join the threads can lead to permanent damage and result in
premature failure of the drill string. Using proper torque values and
taking the time to manually join the threads can help prevent
damage and extend the life of the equipment. It's important to
prioritize safety and quality over speed and efficiency.

NOT MAINTAINING YOUR bore hole
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MAINTAINING YOUR BORE hole is indeed important to
ensure optimal drilling performance and avoid potential problems.
Here are some additional tips for bore hole maintenance:

Regularly check the condition of the bore hole walls to ensure
stability and prevent collapse. If you notice any signs of instability,
such as cracking or sloughing, you should take action immediately.

Keep the bore hole clean by flushing it thoroughly after each
run. This will help to remove any debris or cuttings that may have
accumulated and prevent them from interfering with future drilling
operations.

Check the gage of your diamond tools regularly to ensure they
are not worn or damaged. This will help to maintain their cutting
efficiency and prevent premature failure.

Use drilling additives as needed to help stabilize the bore hole
and maintain drilling efficiency. For example, DD-2000 can be used
to help reduce torque and drag, while Sand Drill can be used to help
stabilize loose formations.

Monitor drilling parameters such as weight on bit, rotary speed,
and mud flow rate to ensure they are within the recommended range
for the drilling conditions. This will help to prevent damage to the
bore hole and optimize drilling performance.

By following these tips, you can help ensure that your bore hole is
maintained properly and that your drilling operations run smoothly.

MAKING SURE YOUR BIT is being flushed

PROPER FLUSHING OF the diamond bit is crucial to maintain
its performance and prevent damage. Here are some additional tips
to ensure that your diamond bit is being properly flushed:
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Check that the drilling fluid flow rate is sufficient to flush the bit.
You can do this by observing the flow rate at the surface or by using
a flow meter. The recommended flow rate will depend on the size
and type of the bit, as well as the drilling conditions, so refer to the
manufacturer's recommendations or consult with a drilling expert if
you are unsure.

Check that the drilling fluid is being directed towards the bit.
This can be done by inspecting the bit and the fluid nozzles or by
observing the fluid flow pattern at the surface.

Check that the fluid is reaching all parts of the bit, including the
cutting face and the bearings. This can be done by observing the flow
pattern and checking for any signs of wear or damage on the bit.

Ensure that the drilling fluid is clean and free of debris or
contaminants that can clog the nozzles or damage the bit.

By following these tips, you can help ensure that your diamond
bit is being properly flushed and that it can operate at its optimal
performance level.
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Not listening to the drill

LISTENING TO THE DRILL is an essential skill for any driller, as
it can provide valuable insights into the conditions of the bore hole
and help identify potential problems before they become serious.

Here are some additional tips on how to listen to the drill
effectively:

Pay attention to the sounds and vibrations coming from the
drill rig. A sudden change in sound or vibration can indicate that
something is wrong, such as a blockage or a bit that is not cutting
properly.

Listen for any unusual noises, such as scraping, grinding, or
whining. These can be signs of damage to the bit or other
components of the drill string.

Pay attention to the power and performance of the drill rig. If the
engine is laboring or struggling to maintain speed, it may be a sign of
a problem with the drilling operation, such as a bit that is too dull or
a bore hole that is too small.

Use your senses of touch and sight to help interpret the sounds
and vibrations coming from the drill. For example, if you feel
excessive heat coming from the drill, it may be a sign of a blockage or
a bit that is not cutting properly.

By developing your skills in listening to the drill, you can become
a more effective driller and be better equipped to handle any
challenges that arise during drilling operations.

NOT USING GOOD THREAD compound
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USING A HIGH-QUALITY thread compound is critical to
maintaining the integrity of your drill string and prolonging the life
of your drill rods. Here are some additional tips on why and how to
use a good thread compound:

Choose a high-quality thread compound that is specifically
designed for use with drill rods. Look for a compound that has a high
percentage of zinc particles, as this can help to protect the threads
from corrosion and wear.

Make sure to apply the thread compound evenly to the threads
of the drill rods. This can help to prevent galling, seizing, or thread
damage that can occur when the threads are not properly lubricated.

Apply the thread compound regularly, not just when you first
assemble the drill string. Regular applications of thread compound
can help to maintain the integrity of the threads and prevent damage
that can occur over time due to wear and tear.

Use a clean rag to wipe away any excess thread compound that
may have accumulated on the drill string. This can help to prevent
contamination of the drilling fluid or cuttings, which can affect
drilling performance.

By using a good thread compound and following these tips, you
can help to extend the life of your drill rods and maintain the
integrity of your drill string, which can help to prevent costly
downtime and repairs.

TIME IS MONEY.

ON A DRILL SITE, TIME is money. Every minute that you are not
drilling is time that you are not getting core. It's frustrating to arrive
at a drill site only to realize that you are missing a small, inexpensive
piece like a pump part or an adaptor. Without that tiny missing part,
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your crew can't drill, and you'll have to trek back to your camp to
get it. This could take hours, leaving behind half a million dollars of
equipment sitting idle.

The obvious point is that you need to make sure you have
everything you need before you leave. You might think you'll
remember everything, but eventually, you'll forget something. Over
the course of my career, I've developed an extensive collection of lists
that include everything you could possibly need. One list is never
enough, so I break it down into different categories.

For example, the Diamond Products list would include
equipment such as core bits, reaming shells, casing shoes, and
specialty diamond products. The Fluids list would include products
such as drilling fluid additives, drill rod grease, thread compounds,
and lube. The Accessories list would include items such as drill rods,
inner tubes, outer tubes, head assemblies, running gear, overshots,
water swivels, and more.

The Draw Works list refers to hoisting winches and wireline
winches, wireline parts, spare hydraulic motors, hydraulic couplings,
oval sleeves, crimpers, cable clamps, clevis, snatch blocks, and more.
The Engine list includes motor spare parts as well as consumable
items such as filters, oil, and fuel tanks. The Tooling list would
include pipe wrenches, parmalee wrenches (also known as tube
wrenches or full grip wrenches), hand tools, power tools, and more.

The Pump list includes items such as supply pumps, pressure
pumps, hoses, Chicago couplings, punch lock tools, water heaters,
suction baskets, pump repair kits, pop valves, flow meters, and more.
The Consumables list includes all items that are consumed during
the drilling process, such as core boxes, fiber tape, wicking, wooden
core blocks, degreaser, and more.

Of course, these lists are not exhaustive. You could add a ton
of other items, like your technical handbook. The lists are simply a
good starting point, and you can add items as you go and create your
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own versions. Keep them on paper or keep them on your phone –
whatever works best for you, but make sure you refer to them before
you go drill on a remote site.

In conclusion, being prepared is essential when it comes to
drilling. The last thing you want is to arrive at a drill site and realize
you've forgotten something crucial. By creating detailed lists and
ensuring you have everything you need before you leave, you can save
time and money and ensure your drilling operation runs smoothly.

SUMMARY

EXPLORATION DRILLING is the process of drilling into the
earth's subsurface to obtain information about its geological makeup
and potential natural resources. This process is used in a variety
of industries, including mining, oil and gas exploration, and
geothermal energy production. Exploration drilling can help
companies to identify and locate deposits of valuable minerals or
hydrocarbons that can be extracted for commercial use.

The process of exploration drilling typically involves the use of
a drilling rig, which is a machine designed to bore into the earth's
crust. The rig is usually mounted on a mobile platform that can be
moved from site to site as needed. The drill bit, which is the cutting
tool used to excavate the rock, is attached to the end of a long metal
pipe called a drill string. The drill string is rotated by a motor, causing
the bit to grind away at the rock and create a hole.

During the drilling process, a fluid called drilling mud is
circulated down through the drill string and out through the bit.
The mud serves several purposes: it helps to lubricate the drill bit
and prevent it from overheating, it carries the rock cuttings to the
surface, and it helps to maintain the pressure within the hole. As the
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hole gets deeper, more and more sections of drill pipe are added to
the string to maintain the necessary length.

One of the primary goals of exploration drilling is to collect rock
samples from different depths within the hole. These samples can
be analyzed to determine the chemical composition of the rock, its
physical properties, and whether it contains any valuable minerals or
hydrocarbons. Core samples are usually collected using a special tool
called a core barrel, which allows a cylindrical section of rock to be
removed intact from the hole. These cores can be several meters long
and can provide a detailed picture of the geology of the area.

Exploration drilling is a complex and expensive process that
requires a significant amount of expertise and equipment.
Companies typically invest large sums of money in exploration
drilling in the hopes of discovering new mineral or hydrocarbon
deposits that can be extracted for commercial use. The success of an
exploration drilling project depends on a variety of factors, including
the geology of the area, the skill of the drilling team, and the
availability of funding.

Despite the high costs and risks involved, exploration drilling
plays a crucial role in the development of many industries. Without
exploration drilling, it would be difficult to locate and extract
valuable natural resources that are essential for modern life. As new
technologies and techniques continue to emerge, the process of
exploration drilling is likely to become even more efficient and
effective, leading to new discoveries and opportunities for economic
growth.
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Closing Words
And so, we come to the end of our exploration journey. If you

have embarked on this adventure with us, we extend our heartfelt
gratitude for joining us on this exploration drilling odyssey.

To our colleagues, who have shared their knowledge and
experiences, thank you for being the guiding stars that illuminated
our path. Your insights and expertise have been invaluable in shaping
this book.

For those who have read these pages, we hope you found
inspiration and curiosity to delve deeper into the captivating world
of exploration drilling. May your own expeditions be filled with
wonder and discovery.

As the drilling rigs keep turning and the Earth keeps revealing its
mysteries, let us continue to embrace the spirit of exploration and the
pursuit of knowledge. Together, we move forward, one step closer to
unlocking the secrets that lie beneath the surface.

With gratitude and a sense of excitement for what lies ahead,
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Chapter 9: Dedication

In loving memory of our dear colleagues and friends, György
Német and the late Gábor Jasko. This book is dedicated to their

remarkable contributions and the cherished moments we shared
together over the years.

As we turn the pages of this book, we carry with us the fond
memories of our time spent exploring, learning, and overcoming
challenges side by side. Their passion for the mining industry and
unwavering dedication to their craft continue to inspire us, even in
their absence.

Through this book, we honor their legacy and the impact they
have left on our lives and the exploration drilling community. They
were not just colleagues; they were kindred spirits who made every
journey more meaningful and enjoyable.

To György and Gábor, two souls who ventured fearlessly into
the unknown, we bid farewell on this earthly path. Though they may
not walk with us physically, their spirit lives on in every discovery we
make and every drill we turn.

May this book be a testament to the enduring friendship and
camaraderie we shared, and may their memory forever shine as a
guiding light in our exploration endeavors.

With love, gratitude, and a promise to carry your legacy forward,
Lajos Kovacsik
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End of the book.
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