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Abstract: In 2012, Kenya has discovered oil deposits that have placed it among the global oil exporters. Huge expectations
from this discovery among all the stakeholders have ignited unmatched interest both locally and internationally. The expected
socio-economic changes for the nation, however, need to be surgically addressed and assessed. This paper, therefore, aims to
explore and assess the drilling division of the upstream sub-sector of the oil and gas industry in Kenya. It analyses the history,
exploration, development, and future potential of drilling in the oil and gas industry. To achieve this objective, the article
begins by explaining the historical review of oil and gas operations in Kenya, the legal ecosystem of drilling operations, and
the drilling operations. Additionally, definitions, types of drilling fluids, and drilling additives are discussed. Finally, the article
evaluates the challenges facing oil and gas drilling operations in Kenya and outlines the necessary recommendations for its

potential development.
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1. Introduction
1.1. Oil and Gas Operations in the World

Oil and gas operations play a crucial role in the global
economy. Oil is the world’s leading fuel accounting for
approximately one-third of the total world energy
consumption, [1]. According to the BP Energy Outlook,
2017, the world economy will double over the next 20 years
with an annual growth of 3.4% driven by China and India.
Oil, gas, and coal will account for more than 755 of energy
supplies in 2035, despite the growth of renewable resources.
Oil, demand will shoot from 94.4 Mbbl/day in 2015 to
100Mbbl/day in 2021, while gas will overtake coal as the
second positioned source of fuel source by the year 2035
with an approximate growth of 1.6% [2].

While many developing and developed nations rich in
hydrocarbon resources continue to rely on this sector for
growth and revenue, the entire global economy holistically
relies on fossil fuels. From the hot and dusty deserts of the

Middle East, and the frozen permafrost regions of Russia, to
the deep waters of the Gulf of Mexico and the stormy
weather, tossed the North Sea near the Arctic, oil and gas
companies around the world are tirelessly quenching the
ever-growing energy thirst of the world. That oil and gas
fuels have been the engine of commerce since the industrial
revolution is a well-known fact. The oil and gas industry is
among the most complex and strategic industries in the world
with a series of upstream, midstream, and downstream
operations happening including exploration, drilling,
production, refining, transportation, marketing, distribution,
and consumption. Of late, however, climate change seems to
be the waterloo of the oil and gas industry, with fossil fuels
being blamed for contributing hugely to greenhouse gases,
(EIA, 2016).

1.2. Oil and Gas Operations in East Africa

After years of operating in the shadows of West and North
Africa, East Africa finally is coming of age as one of the
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most vital players in the African oil and gas industry. Huge
gas discoveries offshore Mozambique and Tanzanian
together with large oil discoveries around Uganda’s Lake
Albert have significantly changed economic attitudes about

East Africa, altering it into an attractive destination for
extractive industry investments.

Figure 1 shows the number of oil wells drilled in East
Africa or from 2000 to 2015.
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Figure 1. The number of wells drilled per year in East Africa (2000 — 2015). (Source: BP Statistical Review 2015, Wood Mackenzie).

1.3. Oil and Gas Drilling Operations in Kenya

Oil and gas exploration in East Africa began in the early
1930s by the British colonialists although they encountered
multiple challenges until the 1990s when the first few oil
wells were discovered [3]. This was the first wave of oil
explorations in Kenya led by Shell and BP. Seismic surveys,
gravimetric and aeromagnetic surveys identified Mandera in
the East, Anza in the North, Lamu in the South-east which is
both offshore and onshore, and the Tertiary Rift basin to the
North-west. In 1985, when Kenya established its Petroleum
Act, the second wave of explorations began. Total and
Amoco led the way with a total of 15 wells. They focused on
Anza and Mandera basins, discovered indications of oil and
gas, but this had no commercial value.

The third wave and present wave of exploration in Kenya’s
oil and gas industry came in 2000, after state-sponsored
geological surveys in the Tertiary Rift basins and Lamu.
Coupled with onshore oil discoveries in 2006 in Uganda [4]
and offshore gas finds in Mozambique and Tanzania and
prevailing high global prices, a wide array of oil companies
swiftly arrived on the Kenyan oil and gas landscape,
including Africa Oil, Apache, Anadarko, BG Group, Centric,
Cove Energy, Pancontinental, Premier Oil, Simba Energy,
CNNOC, Total, and Tullow Oil, (Table 1).

Table 1. Licensed Petroleum Exploration Companies in Kenya as of June
2014.

. . . No of
No. Exploration Companies  Exploration Block Nos Blocks
. . 10A, 10BB, 10BA, 13T, 12A
1 Tullow Oil Corporation & 12B 6
2 Anardarko L-5,L-7,L-12, L-11A,L-11B 5
3 BG Group L-10A, L-10B 2
4 Ophir/Dominion L-9,L-5 2
5 Apache (now withdrawn)  L-8 1
6 Vanoil Resources 3A, 3B 2
7 Africa Oil Corporation 1
8 Zarara L-4,L-13 2
9 FAR/Flow Energy L-6 1
10 Lion Petroleum 2B 1
11 NOCK 14T 1
12 Simba 2A 1
13 Afren L-17/L-18, 1 3
14 A-Z Petroleum L-1A, L-3 2
15 CAMAC Energy L-1B, L-16, L-27, L-28 4
16  Rift Energy L-19 1
17  Imara Energy Corp L-2 1
18  Adamantine Energy Ltd 11A 1
Pacific Seaboard
= Investments Ltd L-20 !
20  ERHC Energy Inc. 11B 1
21  Lamu Oil Exploration L-14 1
22  Total Kenya B. V L-22 1
23 ENI Spa L-21, 123, L-24 3




International Journal of Oil, Gas and Coal Engineering 2022; 10(3): 68-81 70

Since late March 2012, when Tullow Oil, a UK-based
company announced the discovery of an oil potential of 300
million barrels of oil in Turkana, it rekindled Kenya’s hopes of
joining the oil-producing group of nations. Since then, Tullow
announced a further discovery of 300 million barrels, thus
bringing the total commercially viable reserves to 600 million
barrels and has a potential for 1 billion barrels (Tullow, 2014).
Even though the current discoveries remain limited to the
Lokichar area, in Turkana county, Tullow estimates that Kenya
could hold as much as 10 billion barrels of oil, [5] (Eduard,
2013). Additionally, indications of slicks on the surface of
Lake Turkana and oil seeps on its northern shore suggest that
drilling in the lake is yet another potential oil frontier (Figure
2). Profile reports by Tullow Oil Plc (2013, 2014) give insights
into its oil exploration activities in Turkana county. In 2013
alone, Tullow spent Kshs 23.4 billion ($23.4 million) on their
operations in Kenya, with the bulk of it on Turkana county
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exploration operations, (Figure 2).

These successful exploration and appraisal drilling
activities in the last eight years (since 2012) Kenya have
resulted in the oil and gas industry in Kenya, evolving and
segmenting into three distinct sections: upstream, midstream,
and downstream. While the midstream and downstream
sections have a fairly developed economic and technical
ecosystem, the upstream is still in its toddler stage.
Traditionally, the upstream segment of the oil and gas
industry is made up of the exploration, drilling, and
production sectors. Despite the low level of drilling and
cementing activities in the Kenyan oil and gas industry, in
comparison with major world oil and gas producing nations,
geothermal drilling has however been ongoing in Kenya.
Combined with proven geothermal reserves of up to
10,000MW (GDC, 2018), that need to be drilled, oil and gas
drilling in Kenya is an area for more intense research.

Figure 2. Turkana county oil development projects. (Source: Tullow, 2014).
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In 2012, Kenya discovered commercial amounts of oil
deposits at Lokichar, Turkana county, northern Kenya. Oil
and gas production in Kenya, therefore, is a new industry
with much to be learned. Although the downstream and
midstream sectors of the oil and gas industry have been
operational for some time now, the upstream sector has just
been born. Consequently, what is challenging now is the
insufficient information on upstream operations like drilling
and cementing of oil wells in this new industry. Best
practices in well-developed oil and gas industries in other
countries e.g. Nigeria show the use of readily available local
materials as components of additives of drilling fluids and oil
cement, which consequently reduced the CAPEX cost of oil
production. The need to investigate and understand concepts
and principles of petroleum production like drilling fluid
additives and cement slurry additives is now more
appropriate than ever before.

Case studies in the oil and gas industry in different
countries show that additives of drilling fluids and cement
slurries in oil wells improve rheological properties
(Alcheikh, 2017). Starch is one of these additives which
serve as a viscosifier and fluid loss control agent.
However, the evaluation of different starches, more
specifically, cassava, on the rheological properties of
drilling fluids and cement slurries remains an area of low
academic research activity in Kenya. The wide availability
of cassava and its abundance make it an attractive
potential source of starch. More specifically, fundamental
questions like the effect of the particle sizes of different
additives on their performance in oil drilling fluids and oil
cement slurries are unanswered.

2. Oil and Gas Drilling Laws in Kenya

Kenya as a nation has several legal and regulatory
instruments meant to govern the oil and gas industry. From
the mid-1990s when the Electric Power Act of 1997 was
enacted, the Energy Act of 2006 followed later. Energy Act
of 2006 assembled all the legislation affecting the energy
sector and set up the Energy Regulatory Commission (ERC)
as the only statutory regulator of the energy sector. To further
unbundle the energy sector, energy policies were laid out in
the Sessional Paper Number 4 of 2004. This lays the
foundational policy framework of the provision of quality
and sustainable energy services, cost-effective, affordable,
and adequate to the Kenyan economy from 2004 to 2023.
The specific objectives outlined include:

1. Enhancing security of energy supply.

2. Promoting the development of indigenous energy

resources.

3. Providing sustainable quality energy services for

development.

4. Providing energy efficiency and conservation as well as

prudent environmental, health and safety practices.

5. Providing an enabling environment for the provision of

energy services.

6. Utilizing energy as a tool to accelerate economic
empowerment for urban and rural development.
7. Improving access to affordable energy services.

2.1. Kenya Vision 2030

This is a new long-term development blueprint for the
nation. The aim of Kenya Vision 2030 is to set up, “A
globally competitive and prosperous country with a high
quality of life by 2030.” On energy, it prioritizes the growth
of energy generation and increased efficiency in energy
consumption. The Vision outlines goals that must be pursued
to achieve necessary institutional reforms including
acceleration of infrastructure development, focusing on
quality, aesthetics, and functionality of the infrastructure
services developed, building infrastructure development to
support identified flagship projects to ensure contribution to
the economic growth, and social equity goals.

2.2. Oil and Gas Sub-Sector

2.2.1. Petroleum Act

Unlike the other component of the Petroleum Act, 2019,
which are explicitly detailed on how firms should operate,
the drilling aspect remains hazy in this Act. The need for a
robust legal framework by the Kenyan government remains
vital in this sector [6]. As per his observation, this would go a
long way in averting the perennial, ‘resource curse’ that has
bedeviled many nations across the globe.

2.2.2. International Standards and Best Practices in the Oil
and Gas Industry
The International Finance Corporation (IFC) and World
Bank Group (WBG) have developed guidelines and policies,
performance standards, and directives for use globally in the
extractive industry, oil and gas included. The eight IFC
Performance Standards (PS) on Social and Environmental
Sustainability are meant to manage social and environmental
risks and impacts and are as follows:
1. PS1 (Assessment and Management of Environmental
and Social Risks and Impacts).
. PS2 (Labour and Working Conditions).
. PS3 (Resource Efficiency and Pollution Prevention).
. PS4 (Community Health, Safety and Security).
. PS5 (Land Acquisition and Involuntary Resettlement).
. PS6 (Biodiversity Conservation and Sustainable
Management of Living Natural Resources).
7. PS7 (Indigenous Peoples).
8. PS8 (Cultural Heritage).

AN L AW

2.2.3. Local Content in Oil and Gas Industry in Kenya
IPIEC' defines ‘local content’ as the added value brought
to a host nation (or region or locality) through (i) workforce
development, namely employment and training of local
workforce; (ii) investments in supplier development, namely

1 International Petroleum Industry Environmental Conservation Association
(IPIECA) — the global oil and gas industry association for environmental and
social issues.
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developing and procuring supplies and services locally while
Grossman (1981) defines the local content program as, “a
given percentage of domestic value-added or domestic
components be embodied in a specified final product”. Melo
et. al (2006) emphasize that local content program is viewed

as a form of productive development policies whose aim is to

“strengthen the productive structure of a particular national
economy”. They are therefore designed to increase local
participation in foreign direct investment by channeling the
utilization of native companies in goods and services
procurement, employment of locals, and the use of local raw
materials by investors.

Table 2. Legal Framework on Local Content.

Law/Policy

Relevant Provisions on Local Content

Current Legal and Regulatory Provisions

Constitution of Kenya,
2010

Petroleum
Exploration,
Development and
Production (Local
Content) Regulations,
2014

Petroleum Act (2019)

Article 66 (2) mandates Parliament to ‘enact legislation ensuring that property investments benefit local communities and their
economies.” Article 69 (1) also requires the State to ‘ensure sustainable exploitation, utilization, management and conservation
of the environment and natural resources, and ensure the equitable sharing of the accruing benefits’, and to ‘utilize the
environment and natural resources for the benefit of the people of Kenya.” Local Content requirements are essentially meant to
give effect to these constitutional requirements.

The Regulations require foreign companies to give Kenyan citizens first consideration for employment and training in any
upstream petroleum project executed by them. First considerations must also be given to locally available goods and services.
The Regulations adopt a quantitative approach to Local Content by specifying the minimum Local Content targets that upstream
petroleum operators must meet from the date of effectiveness of license or petroleum agreement (see the table below), as well as
levels to be achieved in areas such as engineering, fabrication and construction, materials and procurement, well drilling
services, R&D, Exploration, subsurface, petroleum engineering and Seismic services, transportation, supply, and disposal
services.

Item Start 5 Years 10 Years
1 Goods and Services 10% 50% 60%-90%
Recruitment and Training
) Management staff 30% 50%-60% 70%-80%
Technical staff 20% 50%-60% 70%-80%
Other staff 80% 90% 100%

(Source: First Schedule of the Petroleum (Local Content) Regulations 2014)

Further, to be qualified to enter into a petroleum agreement or get a petroleum license, a petroleum entity must ensure a 5%
equity participation of an indigenous Kenyan company other than the National Oil Corporation. Foreign companies seeking to
provide goods, works, or services to entities engaged in upstream petroleum operations are required to incorporate joint ventures
with indigenous Kenyan companies and afford them the participation of at least 10% of equity or contract value.

PART VI—LOCAL CONTENT AND TRAINING

50. (1) A person carrying out any undertaking or works under this Act shall

(a) comply with local content requirements in all operations;

(b) give priority to services provided and goods manufactured in Kenya where the goods meet the specifications of the petroleum
industry as prescribed by the Kenya Bureau of Standards or in absence of a Kenyan standard any other internationally accepted
standard that the Authority shall approve; and

(c) ensure that priority is given for the employment or engagement of qualified and skilled Kenyans at all levels of the value
chain: Provided that the cost of local content shall be at the prevailing market rate.

(2) For the purpose of subsection (1) the contractor shall before engaging in petroleum operations prepare and submit a long-
term and annual local content plan which corresponds with the work program to the Authority for approval. (3) Without limiting
the generality of subsection (2), a local content plan shall address —

(a) employment and training;

(b) research and development;

(c) technology transfer;

(d) industrial attachment and apprenticeship;

(e) legal services;

(f) financial services;

(g) insurance services;

(h) succession plans for positions not held by Kenyans;

(i) consultancy services;

(j) construction services;

(k) hospitality services;

(1) transport services;

(m) security services;

(n) clearing and forwarding services;

(o) Inspection services; and

(p) other goods, works, and services as may be prescribed in the regulations.

(4) The Cabinet Secretary may make Regulations regarding local content in petroleum operations.

(Source: Author, 2021).

2.2.4. Definition of “Local”

the worldwide economic networks. In the 1990s, both local
and state support to local development assisted East Asian

LCPs can aid local companies to integrate themselves into
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companies to attain tremendous positions in the global trade
networks. LPC’s can contribute to the productivity and
competitiveness of domestic firms through knowledge
transfers [7]. On the other hand, local content programs help
to correct market failures which happen, “when there is a
distortion that keeps the market from allocating resources
efficiently and adjusting to a steady-state, the consequence
being, “domestic industries cannot gain the necessary
technology and capacity to compete on the open market
without outside intervention and protection [8, 72]. Whitfield
(2015) suggests that many industrialized nations used
economic policies akin to LPCs to lift their domestic
economies while in the early stages of their industrial
development.

Several authors have sought to understand local content
issues in the oil and gas industry in Kenya [9-12]. They
observe that there is a relationship between local capabilities,
local employment, training of the local workforce, domestic
sourcing of goods, infrastructure, successful implementation of
local content policies, and operational efficiency of oil and gas
firms. Their conclusions include that firms have moderately
initiated, adopted, and implemented provisions of local content
policies and that these policies have the potential of improving
sustainable local development despite numerous challenges
and therefore, there is a need for the development of a clear
policy framework on local employment as part of local content
policies.

Likewise, in their Paper No. 2 (2018), the Kenya
Extractives Policy Dialogues, content that Local content has
become a crucial issue, the basis being to encourage the use
of local labor, goods, and services are different stages of the
oil and gas value chain in Kenya [13]. However, lack of
specialized or technical skills and poor infrastructure pose
significant challenges for Kenyans to obtain the greatest
benefits in terms of local content from the oil and gas
resources.

In Table 2, the relevant provisions on local content are
shown.

3. Upstream — Drilling
3.1. National Oil Company of Kenya (NOCK)

Globally, most governments have set up national oil and
gas companies that operate oil and gas operations in their
nations on behalf of their governments, [14]. In Kenya, the
National Oil Corporation of Kenya plays this vital role. The
National Oil Corporation of Kenya, formed in 1981, is a fully
integrated State Corporation involved in all aspects of the
petroleum supply chain covering the upstream oil and gas
exploration, midstream petroleum infrastructure
development, and downstream marketing of petroleum
products.

In drilling, National Oil facilitates and directly participates
in oil and gas exploration and drilling activities in Kenya. As
a facilitator, National Oil is tasked with the marketing of
Kenya’s exploration acreage, management of gas and

exploration data, and the running of the National Petroleum
Laboratory among other attendant responsibilities. National
Oil is among the few African national oil companies directly
involved in the search for oil and gas. National Oil operates
its exploration acreage in Block 14T which is located within
the Tertiary Rift Basin and runs from the shores of Lake
Bogoria down to Lake Magadi Basin on the border of Kenya
and Tanzania. National Oil is currently setting up a Seismic
Processing Center and a Geochemical-Petrophysical analysis
laboratory within the new premises in Kawi House, South C,
Nairobi.

Worldwide, many national oil companies are evolving not
only into joint venture partners with global major oil firms
but are increasingly becoming competitors to the
international oil companies [14]. Many NOC’s are now more
active in mergers and acquisitions (M & A), thereby
increasing the number of NOC’s seeking international
upstream and downstream acquisition and asset targets. This
growing trend has seen the shift of the balance of control
over most of the world’s hydrocarbons resources. In the
1970s NOCs controlled less than 10% of the world’s
hydrocarbon resources, while in 2012, they control more than
90%. This has enabled the NOC'’s to increase their ability to
access capital, human resources, and technical services
directly and to build in-house competencies.

3.2. Drilling

Oil drilling is the process by which tubing is bored into the
Earth’s surface and a well is set up. A pump is connected to
the tube and the oil and gas under the surface is forcibly
removed from the underground. During oil and gas drilling,
various drilling fluids are utilized mainly to provide several
functions [15-18]. These include:

1. Lubrication and cool the drilling bit.

. Hydrostatic pressure control.

. Geology and lithology data information mining.

. Transport cuttings to the surface.

. Preserve wellbore stability.

. Minimize formation damage.

. Minimize risk to personnel, the environment, and
drilling equipment.

A drilling fluid is defined as the fluid that entwines all the
compositions used to help in the production and removal of
the cuttings from a borehole in the Earth, [16]. On the other
hand, the American Petroleum Institute (API) defines the
drilling fluid as a circulating fluid used in rotary drilling to
perform any or all of the various functions required in
drilling operations, [19]. Drilling fluids have traditionally
been categorized based on their principal component into
water, oil, and gas base drilling fluids, [20]. At this point, it is
crucial to point out that the functionality of drilling fluids
depends much on drilling fluid properties [20]. Since drilling
fluid is a critical ingredient of the oil and gas CAPEX [73],
the selection of appropriate drilling fluid additives for
optimal drilling fluid properties, [69], is critical for
successful drilling. Furthermore, drilling fluids can as well be
defined as a complex fluid that consists of a multitude of

NN B W
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additives, or as all compositions that are used to remove the
cuttings from a borehole, [71].

So far, most of the drilling in Kenya has been for
geothermal resources and more so in the Tertiary Rift Basin,
[21-23]. These studies highlight the need for cement classes
A and G to be manufactured to be API standards and the
addition of silica flours in the design of cement slurry for
prevention of strength retrogression in the elevated
temperatures encountered in geothermal wells and the need
for controlled directional drilling using computer programs.
In addressing these pertinent issues, however, the issue of
drilling wastes disposal is sourly missing.

Further, the high matrix compressive strength, rapidly
changing and complex lithology, abrasive, fractured, and
high temperatures of around 350°C of the subsurface
formation of Tertiary Rift are reported, [23].
Consequently, this study notes on the numerous challenges
encountered in drilling operations including total loss of
circulation, low penetration rate, high-temperature damage
of directional drilling steering tools and mud motors,
breakdown of drilling foam structure at high temperatures,
high drilling string torque, loss of cement slurry and many
others. These scholars assert that by integrating
conventional oil and gas drilling technology,
implementation, and air and foam drilling technology, it is
possible to solve the loss of circulation problems, improve
on hole cleaning and cutting recovery and consequently
improve the penetration rates.

Furthermore, they allege that the application of directional
drilling technology has produced wells that reach a greater

portion of the reservoir by intersecting more fractures
increasing geothermal good productivity. Through proper bit
selection, improved hole cleaning efficiency, reduced drill
string torque, the penetration rate improved, and also reduced
total days per well. A total of fifty-seven (57) geothermal
wells have successfully been drilled between May 2007 and
April 2012. The drilling operation has been 100% successful
with wells being 98% productive. Conclusively, the report
authors state that this integrated high-temperature geothermal
drilling technology can be implemented in the entire East
African Great Rift Valley system for geothermal resources
development.

These drilling fluids are selected in accordance with
reservoir pressure, temperature, and the drilling technique
being utilized. The main types of oil and gas drilling fluids
are water-based mud, oil-based mud, and synthetic-based
mud. Specialized aerated and foam drilling is also techniques
that are widely deployed in oil and gas drilling.
Subsequently, due to the readily available information and
data on geothermal drilling operations in Kenya, a brief
overview of it is instructive in this paper.

The examination of geothermal drilling fluids deployed in
Olkaria well 38 (OW-38) located in Naivasha sub-county,
Nakuru county, Kenya exhibited serious loss circulation,
[71]. Using GWDC 120 (Great Wall Drilling Company), the
well was drilled to a depth of 3000m. It was drilled using
aerated water and foam and water-based mud as drilling
fluids at different sections of the well and the daily losses.
This data was extracted from the daily drilling reports and is
shown in Table 3.

Table 3. Summary of Olkaria Well 38 Drilling Fluids and Losses.

Casing Casing

Hole Size Bottom Hole Assembly . Depth Drilling Fluid Losses
Size Depth
Y 26" Bit, 1 sub, 1 STB, 3 X 8” . Mud (10.7-42 m) at 50 I/s. Water (42- Total loss at 42 m. Drilled blind with
26 " 20 63 m 62 m
DCs, X/O and 5” DPs 63 m, at 70 I/s water.
17'4" bit, 1 STB, 2 subs, 3 The loss was not measured
WAL e > > 3m
Ll X/0,9 X 8" DCs, and 5” DPs LSt Slanenil SIS TSR (circulation returns at about 80%).
Lost circulation at 334 m and switched
12Y4" bit, 1 STB, 1 sub, 3 X/O, Vit (PP o) S G0 e to aerated water and foam. The loss
12Y4" ” ” 9%" 753 m 751.7m  Aerated water and foam (334 m — o .
9 X 8" DCs and 5" DPs. was not measured when drilling with
753) at 60 1/s.
aerated water and foam
. Drilled out cement using water (686-
WAL ”
85" G o, 1 SIS, 2Eer, £ 2805 1 3000m 3000 m 787 m), at 60 I/s. Aerated water and Total loss between 1403 and 2562 m

15 X 6%" DCs, and 5" DPs. (liners)

foam (787- 3000 m), at 55 1/m.

(Source: Sichei, 2011).

Table 4. Summary of Basins and Wells Drilled in Kenya.

No. Basin Area (Km?) Drilled Wells Ave. Sediment Thickness
1 Tertiary Rift 105,673 34 40,000
2 Anza 81,319 15 10,000
3 Mandera 43,404 2 10,000
4 Lamu 26,100 19 12,000

(Source: MOPM, 2019).

Oil drilling firms in Kenya don’t have to reinvent the
wheel. The Turkana oil reserves lie in the same Tertiary Rift
where the geothermal resources are located. The lessons
learned from the many years of geothermal drilling can be

replicated in the oil drilling in the entire Tertiary Rift where
most of the oil blocks are located. Drilling fluid loss
emphatically stands out as a major challenge, possibly due to
the numerous faults in the Tertiary Rift, thus highlighting the
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need for special drilling fluid loss additives, advanced tools,
and technologies, [24]. The estimates of a World Bank
Report (2013)* put the cost of drilling a single oil well in
Turkana at $574 million while the same in India costs $57.4
million. With these astronomical CAPEX figures, it remains
a mystery how Africa Oil will recover its initial investment.
However, despite this, other IOC’s are busy drilling both
onshore and offshore,3

Similarly, the drilling of oil and gas involves the generation
of drilling waste, which forms a major source of pollution in
the environment. In studying how to dispose-off drilling
wastes, many factors come into play. Cost is only one among
several factors that need to be taken into account when
choosing the best technology for drilling waste management;
other factors include the local environment, safety aspects and,
the relevant regulatory framework, [25, 26]. The materials are
discharged in various forms into the environment thus
polluting it. A management approach through solids control,
slim-hole drilling, and mud system monitoring should be
adopted during drilling waste generation, [27]. Further, an
emphasis on the treatment and disposal of oil and gas drilling
waste using burial, land farming, thermal treatment, slurry
injection, and bioremediation is advocated. This approach is
similar to the conclusion that technologies like directional
drilling, slim-hole drilling, coil-tubing drilling, and pneumatic
drilling as possible avenues of generating substantially fewer
amounts of drilling waste, [28].

In reviewing the current options for the treatment and safe
disposal of drill cuttings, comparison of bioremediation
technologies and non-biological technologies for the
treatment of contaminated drill cuttings, new design layout,
operating principles, equipment, and planning for new
wastewater management are presented as crucial, including
corral systems, drying-shaker, and auger, [25, 29].

During drilling, it is not just the drilling solids that pose
danger to the environment. Rather, a large volume of fluids is
circulated through the well and into open, partially enclosed,
or completely enclosed systems at elevated temperatures,
[30]. When these drilling fluids are agitated during the
circulating process there is significant potential of the drilling
fluid being discharged to the environment. Drilling discharge
affects the marine environment, thereby affecting fishing
activities which is the major occupation among the coastal
communities, [31].

For instance, on the question of drilling waste in Nigeria,
studies show that the concentrations of total dissolved solids
(TDS), salinity, total suspended solids (TSS), biochemical
oxygen demand (BOD), Chemical Oxygen demand (COD),
Pb, and Fe** were made less harmful after thermal desorption
process and hence fit for disposal, reuse, or recycle after
environmental evaluation and biodegradability [32, 33].

The estimated accumulation of drill cuttings ranges within
130 to 560m’ per well [27] which contain the following
potential constituents:

2 World Bank Report (2013)
3 Offshore Staff Journal, 10" September, 2012

1. Waste lubricants: heavy metals, organic compounds.
2. WBM cuttings: heavy metals, inorganic salts, biocides,

hydrocarbons.

3. OBM cuttings: heavy metals, inorganic salts,
hydrocarbons, solids/cuttings.

4. Spent OBM: heavy metals, inorganic salts,

hydrocarbons, solids/cuttings, BOD, surfactants.
5. Spent WBM: Metals including heavy metals, inorganic

salts, hydrocarbons, biocides, hydrocarbons,
solid/cuttings BOD.
Anthracene, Arsenic, Chromium, Copper, Diuron,

Flouranthene, Naphthalene, Nickel, Phenanthrene, Pyrene,
and Zinc are environmentally significant chemicals present in
drilling wastes that pose an eco, [34-36]. According to the
European Union Waste Framework Directive 2008/98/EC,
drilling hazardous waste is classified into List I and List IT. A
similar legal ecosystem is simply absent in Kenya.

Biodegradation of oil pollutants is new as an increasingly
effective and potentially inexpensive clean-up technology,
[33]. Additionally, solid wastes that are properly treated, can
serve as raw materials for cement producing plants, bricks,
and expanded clay-producing plants and can also be used in
land restoration projects. These approaches were also
advancements in the disposal and reuse of drilling solid
waste from a massive gas field [23].

In researching on drill cuttings and fluid disposal in
Kenya, the choice of the method of disposal is largely
determined and affected by the government policy and also
by economic, technical, and operation conditions and
barriers, [37]. Additionally, the methods of disposal include
injection, thermal treatment, bioremediation, and land
application. Conclusively the paper suggests that it is better if
Kenya can pass its laws to regulate disposal in the future.

Drilling remains one of the major chemical-intensive
operations in the oilfield and has a significant source of
chemical exposure and subsequent health effects, [38, 39].
Apart from ensuring proper disposal of drilling wastes, the
drilling operations in Kenya need to have proper
occupational and safety measures in place for their workers.

In determining the occurrence of occupational physical
injuries among workers in onshore oil drilling operations in
Turkana County, Kenya, a study shows that among the
sampled workers, 9.8% had experienced occupational
physical injuries, [40]. The research study further reveals that
an equal proportion (18.75%) of the respondents missed
either 1-7 days or more than 1 month due to occupational
injuries. The work shows that workers in onshore oil drilling
operations in Turkana County, Kenya were affected by
physical injuries with the most common types being
lacerations and cuts. Fingers and wrists were the commonly
affected body parts. The number of days workers miss work
due to the reported occupational physical injuries is an
important injury severity metric in terms of the direct and
indirect costs incurred. It is therefore critical that oil drilling
workers should be protected from occupational physical
injuries that are at risk of disability and fatalities. This
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position is upheld by Wasunna® et. al (2018) in exploring
what Kenya needs to do to better protect those working in the
oil sector.

Drilling Additives

Drilling fluids are critical to drilling success, simultaneously
maximizing recovery and minimizing the duration it takes to
achieve the first oil. Since the mud system represents one of the
greatest ingredients of CAPEX, minimizing its cost and ensuring
smooth and efficient drilling operationally means continuous
main logical chronic concern once of the fluid properties
throughout the drilling program. Some additives even perform
more than one traditional role, [41]. Even more vital is when
high temperature and high pressure are encountered during
drilling, catalyzing the degradation of drilling fluids. To counter
and maintain these properties, special additives are usually
added to the drilling fluids to significantly drilling parameters
like lost circulation, filter cake formation, wellbore hydraulics,
fluid stability, rate of penetration, and hole cleaning, [42-48].

Drilling fluid additives, therefore, include: viscosifiers,
filtration control additives; Ph/alkalinity control chemicals,
lost circulation material (LCMS)/bridging agents,
dispersants/deflocculants/thinners, weighting materials, shale
inhibitors, surfactant and emulsifiers, corrosion
inhibitors/oxygen scavengers’/hydrogen sulfide scavengers
and lubricants.

4. Challenges

4.1. Environment

The oil and gas industry is known to consume colossal
amounts of water during its operations, even during drilling.
Spent drilling fluid, produced water and drill cuttings, each
unique from the previous one in terms of characterization and
composition. In the European Union for, instance, Waste
Framework (WFD), new legislations have been implemented
in the EU member nations including the United Kingdom for
recycling of wastes to prevent and reduce landfilling of waste,
[49]. In Kenya, this role, according to NEMA, waste
management is mostly the responsibility of county
governments’.

However, these authorities have neither prioritized this
duty nor allocated sufficient resources for effective
implementation. Even more worrying are cases where some
of the community members are using used chemical
containers to store water during droughts! And so poor waste
management which includes indiscriminate dumping,
uncollected waste, and lack of waste segregation is occurring
across Turkana county and the entire nation.

Simiyu et. al (2016) explore the health, safety,
sustainability, and social responsibility during disposal of
cutting and drilling fluids in Kenya regarding to what affects
the choice of method of disposal, the Kenyan government's

4 Melba K. Wasunna and Laura Muniafu, “What Kenya needs to do to better
those working in the oil sector”. October 24, 2018.

5 National Environment Management Authority, The National Solid Waste
Management Strategy, 2015. 15 Id.

regulatory requirements on disposal of the drilling wastes,
methods of addressing drilling wastes, ways of reducing the
volume of wastes, the hierarchy of drilling wastes and the
pros and cons of various methods of addressing drilling
wastes. The study concludes that the choice of method of
disposal is determined and affected largely by the
government policy and also by economic, technical, and
operational conditions and barriers. Assessed methods of
disposal included injection, thermal treatment,
bioremediation, land application.

4.2. Capacity Building

Morendat Institute of Oil and Gas (MIOG) - It is
sponsored by Kenya Pipeline Company Ltd and was created
in 2014 to offer capacity building to support the Northern
Corridor Integration Projects (NCIP). The Institute offers
competency-based training in oil and gas pipelines
management, operations, and maintenance to develop human
resource capacity for partner states (Kenya, Uganda,
Rwanda, and South Sudan). MIOG being a vocational
education and training institute falls under the Directorate of
Technical and Vocational Education and Training (TVET)
and is required to comply with the Kenyan TVET Act and
related rules and regulations. To ensure training is linked to
industry requirements in the oil & gas sector, MIOG provides
training addressing the midstream segment of the oil and gas
value chain. The courses currently offered include oil
pipeline mechanical maintenance, oil pipeline laboratory
technology, pipeline  instrumentation, and  control
maintenance, pipeline operations course, and firefighting.

Through the Science, Technology, and Innovation Act —
2013, a platform for partnership initiatives like Linking
Industry with Academia (LIWA) — a regional forum that seeks
to create and institutionalize linkages between academia
(universities, research institutions and TVET’s), industry and
government in areas of research, science, innovation, skills,
and technology. Currently, two public universities and one
private university are offering petroleum engineering courses.
However, even these best-intended efforts are largely
hampered by a lack of modern laboratory facilities, insufficient
faculty, and inadequate exposure to the latest oil and gas
industry technical software packages. In a rare incident,
Bentworth Ltd, an oil-well cementing firm, sponsored an
engineering student whose research work was on the use of
local bentonite in oil-well cement operations,

Since 2016, UNEP and the Norwegian government have
been collaborating in capacity building and empowering the
environmental management entities of fourteen nations
globally, Kenya included®. This is under Norway’s Oil for
Development Program and UN —the Environment for Oil
Development Partnership. However, this is not enough. More
on risk assessment needs to be done, apparently with the
World Bank supporting a consultant to work with KRA in
developing a risk matrix for the oil and gas industry.
Additionally, it is funding the development of a database to

6 UNEP, 2016.
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which oil companies will be able to upload real-time data to
enable trend analysis’, even though this isn’t being adhered
to by the IOC’s.

4.3. Information Gap

Even though the Petroleum Act 2019 is a clear that,
“contracts, permits, concessions, and licenses issued
thereunder must be made public and a provision within the
Act to that effect must be included and any perpetrator
brought to book for failure to comply. The ministry has
formulated, under section 119 of the Petroleum Act, a
framework for reporting, transparency, and accountability in
the upstream petroleum sector®” it remains on paper. For
instance, in the US, Haliburton monitors the drill count’
every week, serving the public at large, from potential
investors to stern state regulators to young budding
engineers. This is contrary to what is transpiring in Kenya, as
regards oil and gas industry data. In Kenya, however, even
the KNBS has no idea what the Kenyan drill count is.

The Kenyan government has signed at least 44 contracts
with oil and gas companies, [50]. However, of these contracts,
only 10 have been made public. The lack of disclosure of
contracts denies a key oversight mechanism. While Tullow Oil
has expressed support for contract disclosure, the government
refuses to take this step. Even more, awakening is the fact that
the state has declined to join the Extractive Industry
Transparency Initiative (EITI) while at the same time claiming
to support the Open Government Partnership (OGP), an
initiative to improve transparency and reduce corruption, by
enhancing openness and accessibility of the Public
Procurement Information portal. This lack of detailed
information is confirmed'’ apart from the data availed by the
Petroleum Master Plan, funded by the World Bank and
prepared by Price Waterhouse Coopers. On the other hand, the
oil and gas industry firms are reluctant to upload their
information to the Upstream Integrated Economic Planning
System, which avails first-hand real-time information to state
agencies in the oil and gas industry.

4.4. Resource Curse

Therefore, oil drilling in Turkana can lead to community
greed for enrichment and grievances about social exclusion,
relative deprivation, and inequalities like ethnic divides, [51]
which can lead to amplified conflict [52]. This was
witnessed'" in 2020 when the Early Oil Pilot Scheme began
to transport crude oil in iso-heated road tankers from

7 World Bank, Kenya Petroleum Technical Assistance Project (KEPTAP).
Projects and Operations (Washington, DC, 2016),
http://projects.worldbank.org/procurement/noticeoverview?id=OP00038439&lan
g=en&print=Y; interview with Ministry of Petroleum and Mining, 23 April 2018

8 Extractives Baraza, Strathmore University, 2020

9 Haliburton Drill Count

10 Discussion paper, (Kenya Civil Society Platform on Oil and Gas, Resources
for Development Consulting and Cordaid/Timu-Community Development
Associates, 2016).

11 Hesboun Etyang, Star Newspaper, 27" June, 2018, the-star.co.ke/news/2018-
06-27-no-oil-will-leave-turkana-without-security-and-jobs-protesters-say

Lokichar to Mombasa. Consequently, these theories call for
well-designed resource management and benefit-sharing for
inclusive development.

Nigeria’s oil wealth, for instance, triggered massive urban
migration, which drastically reduced the size of the rural
labor force [53]. This in turn led to a fall in production and
therefore a rise in food prices. A similar projection upon
Kenya would be disastrous: 70% of Kenya’s labor force jobs
routinely be a risk as agricultural products would become
very expensive for the global market and any job losses
would only add to the current 40% unemployment. This in
turn would force the state to support a huge unemployed
population, at a time of rising food prices.

Resource curse mechanism can be generalized to conflicts
over distribution, manifested in rent-seeking [54-57]. Despite
the curse and disease originating from sudden resource
wealth, they can propagate differently in form of problems.
Having noted this, it remains to see how the Kenyan
government will swallow the vaccine for this disease.

4.5. Security

Globally, security has been one of the most common
challenges facing the oil and gas industry. This is due to the
substantial change that communities have to undergo once oil
or gas has been discovered. Land loss and other insecurities
may intensify with oil extraction [58], igniting civil conflict
with the Pokots. Insecurity has further increased because of
the perceived unfair distribution of wealth and job
opportunities; the new roads benefiting cattle rustlers; and
because former community guards and the Kenya Police
Reservists are now protecting Tullow Oil instead of the
community.

The social, cultural, political, environmental, and security
implications of oil and gas operations in Turkana impact
conflicts, tensions, company and community flare-ups which
may be catalyzed into full-blown violent confrontations due
to the high prevalence of illegal small arms, unmet
expectations, unfulfilled aspirations, suspended promises,
perceived injustice and failed dreams unless quick and
preventive measures are taken [59-66].

And these oil and gas confrontations are not limited to the
internal boundaries of Kenya, but rather have spilled to the
international arena, where Kenya withdrew from an
important hearing at the International Court of Justice (ICJ)
on its maritime boundary dispute with Somalia'?. The dispute
centers around a triangular piece of the maritime area
believed to have oil and gas reserves. Therefore, if Kenya is
to become the transit hub of East Africa’s oil boom, then
relative stability and security are paramount matters that must
be tackled in the entire Northern frontier regions, [70].

4.6. Legal and Regulatory Framework

Current environmental legislation has gaps, revealed by
evaluating the law and practice on environmental protection

12 Tain Esau, Business Daily, 18" March, 2021
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during exploration and production of oil and gas in Kenya [67].

In assessing transparency in the management of oil and gas
blocks, if only the Kenya legislative framework, would have
a transparent licensing regime on oil and gas blocks, this
would diffuse avenues of corruption and potential conflict
between the community and the IOC and or the state. The
study suggests that the powers of the Cabinet secretary in
charge of oil and gas should be trimmed to minimize the
effect of the slippery slope that such arbitrary power hide.
Additionally, it recommends the definition and introduction
of a clear-cut procedure for calling and conducting bidding
rounds to breathe certainty into the system and promote
transparency, proposes that in the absence of competitive
bidding powers for direct negotiation be vested in an
independent authority. The study, therefore, encourages the
National Assembly to legislate on the same to enable the
state to maximize benefits from the extractive industry.

5. Recommendations

This paper has therefore explored the drilling sub-sector of
the oil and gas industry in Kenya. And indeed it has shown
that this industry can either shape the Kenyan citizen to very
high standards of living or shove an entire generation into the
gallows of poverty reminiscent of the African continent. It is
thus, without prejudice, recommend the following measures
as vitally appropriate:

a) The academic research field in the drilling of the oil and
gas industry in Kenya is virgin and green. From the
classification of drilling wastes, innovation of new bio-
additives to the application of nanotechnology in the
nascent oil and gas industry, the range and array of
novel research in this field is unparalleled.

b) With the onset of climate change, proper and adequate
environmental adherence, supervision, and mitigation
measures should be adopted by all stakeholders to
benefit society, without the risk of stranded assets.

¢) Quality investments should be done in the training
institutions to produce knowledgeable human personnel
able to manage, evaluate, monitor, and operate the oil
and gas industry in all three sectors.

d) Analysis of all publications on oil and gas drilling in
Kenya is grossly disappointing. Even more appalling is
the lack of research on drilling fluids, drilling additives,
and drilling wastes. Despite the global appetite for
drilling operation, related publications, academic
investigative interest in the Kenyan drilling scene
remains scanty. Consequently, extensive research
should be undertaken in this era of laser focus on fossil
fuel establishment.

e) Further, sector-specific studies need to be undertaken to
understand the intra and inter-dynamics of each sub-
sector of the oil and gas industry, with clear legally
permitted access to data and information. Despite the
existence of an open government data portal, selective
amnesia is present, with vital information on
exploration, drilling and, production absurdly missing.

6. Conclusion

This paper reviewed the latest studies undertaken by
various researchers and an attempt has been made to compare
and contrast their results. I, therefore conclude that if Kenya
desires to utilize its scarce and finite resource of oil and gas
in a manner reminiscent of Norway, then, it has the
opportunity of emulating, the real practices adopted and
industry-proven over the years by simple adherence to the
law. Only then, will the Dutch disease die a natural death in
Kenya?
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