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By

Drill cuttings management in this study comprises transportation of drill cuttings from
the rig (onshore or offshore) to the treatment facility, for further recovery and possible
disposal. This study evaluates the influence of drill cuttings management on morbidity
in Rivers State. The study adopts a mixed-methods approach, combining a qualitative
approach using reports and policy documents from the internet with a quantitative
approach using research questionnaires to survey the Ikwerre, Eleme, Obio-Akpor, and
Port Harcourt Local Government Areas (LGAS) in Rivers State with a significant
history of drilling activities. A multistage sampling technique was adopted to select a
sample of 400 respondents from locations where drilling management activities were
conducted. The data were analysed using one-way analysis of variance (ANOVA).
Findings revealed statistically significant differences in the group means for health (p
= 0.02) and waste management activities within the communities, both below the
critical value of 0.05. This implied that drilling management activities had
significantly impacted the health of the dwellers in the investigated communities. The
study concludes that drill cuttings management has a significant effect on health and
that there is a causal link between disposal practices in Rivers State and health
outcomes in communities, requiring immediate policy intervention, compliance
tracking, and community engagement. The study recommends a value-driven, reward-
based system to engage third-party contractors to foster green production of
construction materials, while diverting drill cuttings from disposal sites. This will
enable the Nigerian oil and gas industries to meet the United Nations Sustainable
Development Goal Targets 3.9, 6.3, 12.4, and 12.6, which aim to reduce illnesses from
hazardous waste components; improve the quality of waste treatment; manage
hazardous waste; and promote corporate sustainability reporting, respectively. Thus,
being accountable for ensuring that drill cuttings waste is converted into valuable
materials for beneficial reuse in each region.
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Introduction

Exploration and production can generate large volumes of
drill cuttings, which pose health risks (Xu et al., 2018). The
toxicity of drill cuttings depends on the type of drilling fluid
used during drilling operations. Drilling fluids can be
classified into oil-based, synthetic-based, or water-based

fluids; likewise, the generated cuttings (Ayati et al., 2016).
Over the years, resource-efficient solutions have been
developed to convert drill cuttings waste into a valuable
resource, enabling waste cuttings to be included in the supply
chain for construction materials (Kurdve et al.,, 2015).
Hydrocarbon extraction in Nigeria spans 323 developed
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fields, both offshore and onshore. Some of these fields are
linked to production process stations after which the
stabilised oil is exported via designated terminals (NUPRC,
2025). The oil and gas industry has, however, experienced
peculiar challenges with illegal refineries, oil theft, and
pipeline vandalism, which were uncovered during the
clampdown on the illicit bunkering by locals in different local
government areas, especially Ikwerre, where about 184 illegal
refineries were sealed off during the past political
administration in 2022 (Adiel, 2022). Considering that
Nigeria targets a 2 million barrels per day increase in oil
production by 2026, more drill cuttings waste will be
generated requiring strict monitoring of the entire waste
management process from cradle to grave, and enhance
regulatory reforms throughout the exploration and production
process to ensure energy targets, increased acquisitions and
production initiatives are properly coordinated safely, not
jeopadising human health and minimised risk to the
environment throughout all the critical field development
plan locations (Energy Capital & Power, 2025).

Sustainable Transition of Waste to
Resources

The cradle-to-grave concept promotes the sustainable
transition of waste materials by modifying management
processes (Baas & Hjelm, 2015) to enable socio-technical
innovations that influence resource recovery options (Fallde&
Eklund, 2015). The continuous disposal of drill cuttings
during offshore drilling results in the discharge of pollutants
into the environment (Bakke et al., 2013). Some innovative
approaches to utilise drill cuttings as a resource in cement
preparation have been developed, which are expected to
reduce dependence on natural resources for cement
production, thereby fostering sustainable practices such as
resource conservation and environmental protection, which
are a gateway to economic growth and development (Wang et
al., 2024). Eco-friendly concrete-based materials are in high
demand as the need for cement and concrete increases. It can
be observed that incorporating high volumes of waste
materials can serve as substitutes for natural materials to
produce lightweight aggregate concrete (Aslam et al., 2016).
Drill cuttings have been considered suitable as a mineral
powder in asphalt concrete mixtures for road construction
(Vaisman et al., 2020) and as a partial replacement for
cement (Mostavi et al., 2015). The stabilisation and
solidification of drill cuttings eliminate the need to dispose of
residual cuttings (Kogbara et al., 2017).

Hazardous Wastes in Africa

In Africa, hazardous waste is considered a high-potential
material for recycling and as a substitute for marketable
products (Akpan &Olukanni, 2020). In the past, there have
been cases of unethical practices in which some African
countries in debt accepted toxic waste to gain access to aid

from developed countries (Kelbessa, 2023). The right to a
clean and healthy environment is threatened by the illicit
movement of hazardous waste across borders and within
states, driven by poor shipment tracking (Waswa, 2024).
Regulations on the transportation of drill cuttings vary locally
and internationally, depending on  country-specific
environmental compliance requirements (Moro, 2023).

The health implications of treated drilling waste can be
harmful to ecosystems and humans, especially in areas with
high drilling activity, such as Ogoni land in Rivers State
(Antia et al., 2022). The increase in drilling operations and
associated environmental impacts (Moro, 2025) requires
continual monitoring, as they can pose a serious health hazard
(Adewole et al., 2010). Further, occupational exposure cannot
be ruled out when considering the health implications of drill
cuttings management, including vapour (Daae et al., 2019).
Common health effects include skin irritation and inhalation
of vapour; severity depends on the length of exposure and the
effectiveness of personal protective equipment in controlling
exposure (Ismail et al., 2017). Skin and eye irritation,
headaches, cough, inhalation of aerosols, and nausea are the
most prevalent health-related effects of drilling fluid, which
also depends on the type of drilling fluid (Egypt Oil & Gas,
2019). The petroleum industry maintains strict health and
safety protocols during each stage of the drilling waste
management process to minimise environmental impact and
prevent accidents (Dubi Nigeria Limited, 2025).

The Nigerian government is actively advancing regulatory
reforms to protect the environment, improve healthcare, and
foster wealth creation by expanding exploration, especially in
mineral-rich  regions, to attract investors, enhance
infrastructure development, and encourage community
involvement to boost local content development while
exploring renewable energy options (International Trade
Administration, 2025). However, perceptions of host
communities regarding the government's petroleum
development policies indicate that they continue to
experience adverse effects on their health, natural
environment, and socioeconomic activities, thereby reducing
their quality of life (Ite et al., 2024). The mitigation of
adverse effects, such as illnesses and other health hazards, has
been associated with the externalities of oil drilling activities
in the Niger Delta to some extent (Obuah & Keke, 2022).
Currently (2025), the Nigerian Upstream Petroleum
Regulatory Commission is not relenting in ensuring that host
communities are not left underdeveloped and vulnerable;
hence, the remarkable decision to embark on multiple
projects to be executed simultaneously. The projects include
the remodelling of cottage hospitals, in compliance with
Section 235 of the Petroleum Industry Act of 2021, which
envisions oil companies executing Host Community
Development Trusts for the benefit of locals. Already, oil
companies like Total Energies have flagged off notable
projects in the Obagi oil-producing community in Rivers
State (Channels Television, 2025).
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Materials and Methods

The study comprises 4 local government areas (LGAS): Obio-
Akpor, Eleme, Port Harcourt and Ikwerre (Figure 1). Obio-
Akpor LGA is situated within a latitude of 4.938920N to
4.772673N and a longitude of 6.880542E to 7.42855E, with
an annual temperature of 25 - 28°C and precipitation of 2000-
2500mm from the period of April to October (Richard
&Agnide, 2020). Eleme LGA is situated between longitudes
7° and 7°15'E and latitudes 4°60" and 4°35'N. Port Harcourt
lies at longitude 7°0'0" E and latitude 4°46'30" N (Wizor&
Obafemi, 2019), with a mean annual temperature of 30°C and
a yearly rainfall of 2000mm (NIMET, 2018). Also,lkwerre
LGA is situated between 4°55' and 5°15' and between

mean daily temperature of 30°C (Wali et al., 2021) and
adequate rainfall, which has decreased from 4700mm to
1700mm (Weli & Bajie, 2017). The map showing the average
temperature of the study locations is represented in Figure
2.The multistage sampling technique was adopted for this
study, comprising 400 respondents from communities with a
long history of drilling operations and drilling waste
management facilities in Ikwerre, Port Harcourt, Obio-Akpor
and Eleme LGAs. The primary data were obtained using
research questionnaires, which were statistically analysed
using the one-way analysis of variance (ANOVA). The
research hypothesis was formulated and tested as follows:

Ho1: There is no significant relationship between drill
cuttings management and health in the selected
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Figure 1: Map of Rivers State Showing the Study Area.

s~ 50_‘0" =

7-00E

L ou ! ().'D"E

AVERAGE TEMPERATURE

LEGEND

Study Area

[ § Records
B =s-=2o -
B =6 31 - 26.31

B =26.32 - 26.32
]
]

26.3

100N

26 .33 - 26 .34
26.35 - 26.35S
26.36 - 26.326

B zc.27 - 26.37

26.38 - 26 .38

Ikwerre

500N
|

Average Temperature

500N
|

A400N
|

7-10-0"E

S SO0 E TTOTOTE

100N

§00°N

SN

PN

Figure 2: Map of the Study Area Showing the Average Temperature.
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Result

In Table 1, the probability value was 0.020 (i.e., p = 0.02),
which was below the critical value of 0.05. Thus, there was a
statistically significant difference in the mean of the health
(sicknesses that occurred within the last six months) and the
waste management activities carried out within the
community. Hence, the null hypothesis was rejected. This
implies that the drill cuttings management activities had a
significant negative effect on the health of the people.

Table 1: Results of the Effect of Drill Cuttings Management
on Health

Health
(Sickness in
the last six Sum of Mean
months) Squares df Square F Sig.
Between 193,511 10 19.351 2.153 0.020
Groups
Within 3496.129 389 8.987
Groups
Total 3689.640 399
Discussion

The findings from the study suggest that there may be health
risks associated with the type of drill cuttings management
practice. The contractor's drill cuttings management approach
can influence community morbidity by increasing disease
incidence. Further, improper disposal of drill cuttings can
introduce a primary source of hydrocarbon and other
contaminants into the local environment, affecting the quality
of water, air, and food sources. Thus, regulatory bodies and
oil companies are challenged to improve the management of
drill cuttings to mitigate potential adverse health outcomes.
Globally, there is an integration of policies comprising state
and national regulations, international conventions, as well as
a range of management strategies to minimise harmful effects
on the environment (Giorgos et al., 2021), enforce strict
monitoring of the haulage of drill cuttings, disposal sites and
treatment facilities to ensure consistent compliance,
especially at the peak of drilling activities onshore and
offshore. When there is an effective mitigation strategy that is
value-driven and reward-based, the third party contractors
who are responsible for the conversion of the drilling waste
materials to construction materials for reuse as paving stones,
fill materials and blocks will be more committed to recycling
drill cuttings as they will be driven by profit which will
enhance green production of construction materials and divert
residual drill cuttings from lined disposal sites, improper
disposal and indiscriminate dumping during peak periods of
drilling operations (Wang et al., 2018).

Conclusion

The study recommends a value-driven, reward-based system
to engage third-party contractors to foster green production of
construction materials, while diverting drill cuttings from

disposal sites. This will enable the Nigerian oil and gas
industries to meet the United Nations Sustainable
Development Goal Targets 3.9, 6.3, 12.4, and 12.6, which
aim to reduce illnesses from hazardous waste components;
improve the quality of waste treatment; manage hazardous
waste; and promote corporate sustainability reporting,
respectively. Thus, being accountable for ensuring that drill
cuttings waste is converted into valuable materials for
beneficial reuse in each region.

Recommendation

The study recommends periodic reporting on the conversion
rate of drill cuttings to reusable materials, transparency in the
multiple community projects designed to revamp healthcare
facilities, and access to funds to source manpower from locals
in building cottage infrastructure.
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