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ABSTRACT

The Niger Delta region which is predominantly the drilling hub of Nigeria possesses huge wealth
not only in terms of the wealth of natural resources deep in the land but also vast healthy soil
for farming and fishing. However, due to pollution caused by drilling activities, these areas are
now characterized by contaminated streams and rivers, deforestation and biodiversity loss. This
work aims at discussing and analyzing the health and environmental effects of waste from the
numerous drilling activities that take place in the Niger Delta Region of Nigeria especially as it
affects the host communities and the nation in general. The research was carried out by using
secondary data; from papers, journals, articles and other research work by scholars and Primary
data from a rig location in Delta state. The research shows clearly that drilling mud and drill
cuttings emanating from these oilfield locations are unsafe for disposal into surrounding land
surfaces and the extent and severity of environmental pollution, land degradation and health
hazard resulting from drilling activities is wide ranged and of serious concern affecting primarily
the immediate environment and its people. Negative effects of drilling waste highlighted include
destruction to farmlands, loss of forest, pollution of sources of drinking water, alteration/loss
of biodiversity and sickness to both the people and animals of the region. The impact on health
include alteration in the levels of some enzyme in human blood, effects on neurobehavioral
development of children, adverse effect on the central nervous system, eyes and brain damage,
and irritation of the skin. Other related health impacts are respiratory ailments and carcinogenic
impacts based on exposure to some chemicals depending on the duration and intensity of
exposure. Recommendations were made which include ensuring adequate monitoring of drilling
operations by the government, ensuring that all laws that concern oil, gas and land-use which
fail to include the indigenous people in participating in the control of the resources should be
repealed or amended and a call to embrace more modern trends of waste management in the oil
and gas industry where waste is recycled with less impact on the environment.
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INTRODUCTION

Nigeria is a country located in the western limestone, zinc, lead, gold, etc. just to name
part of Africa with a land area of 356,669 a few with oil being found in the south [7-8].
square miles and an estimated population of In the exclusion of Oil located specifically in
about 230 million people. It has been the Niger Delta, the other natural resources
affirmed as the most populous African the country possesses are spread all over the
nation and the sixth most populous nation in Northern, southern, eastern and western
the world as estimated by United Nations states and they are all harnessed through the
report [1-4]. Although Nigeria has 36 states process of mining [9-10]. The Niger Delta
excluding the capital Abuja, it is usually sub-region located in the southern part of
referred to as “Giant of Africa” as a result of Nigeria is the hub of drilling industry in the
its very large population and robust oil and gas sector and this makes it a major
economy which plays a central role in the environmental red zone because of the waste
continent’s evolution [5-6]. The country is that is generated throughout the processes
also seen as a giant because of its possession involved in exploration/production of oil
of a wide variety of natural resources. The and gas [11-12].

natural resources include oil, coal, tin, iron,
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The Niger Delta Region, also part of the
Nigerian South-South geo-political zone is
considered as the most blessed deltas
globally in areas of presence of natural
resource. It is the main productive area in
Nigeria in terms of petroleum resources
production. This region is comprised of nine
major states; “Rivers, Bayelsa, Cross Rivers,
Akwa Ibom, Delta, Edo, Ondo, Abia, and Imo
states”: Crude oil was discovered in
commercial quantity in Nigeria first in
Oloibiri in current Bayelsa state in 1956
however, before it was discovered,
agriculture was the predominant occupation
the people in this region engaged in. Since
1974 when Nigeria commenced its oil
exportation, it has been her major source of
income. The income from oil sales covered
over 40% of Nigeria’s GDP, 8% budgetary
revenue of government and over 95% of
Nigerian total exports [13-15]. Oil production
capacity of Nigeria was 1.024M barrels daily
as at May, 2022, the lowest that was ever
reported for very long time [16-18]. However,
Nigeria is among the largest crude-oil
producing nations globally and this means
that massive amount of drilling operations
take place simultaneously within this oil
producing region (Niger Delta region).
Drilling of oil involves a lot of processes that
alter the environment and the activities lead
to generation of waste and other forms of
pollution that also affect human health.
Environmental degradation is currently a
devastating issue globally and countries are
currently concentrating on designing and
implementing environmental approach to
ensure the overall wellbeing of the natural
environ. According to environmental experts
from Nigeria, USA and UK, the Niger Delta
area is considered as the world’s most
environmentally polluted and impacted
region by oil and gas exploration [19-21].
Past and recent studies revealed that the
amount of oil spillage in this region in the
last 50 years of oil exploration was between
9-13 million barrels, which is similar to 50

Exxon Valde spills [22]. Based on the records
and reports of DPR (1997) more than six
thousand spills have occurred and are
reported in the last 40 years of exploration
of oil in this region which averaged 150 spills
yearly. Within this time that ranged from
1976 to 1996, over 647 cases have occurred
which resulted in spilling of over two million
barrels (2,369,407.04 barrels) of oil. With
just over five hundred thousand barrels
(549,060.38bbl) recovered, more than one
million eight hundred thousand barrels
(1,820,410.50bbls) were lost to the
surrounding ecosystem. In 1998, forty
thousand barrels of oil was spilled in Eket
community by Mobil but the largest case of
spill experienced in Nigeria was an offshore
blowout that occurred in January 1980 which
spilled more than two hundred thousand
barrels of oil into Atlantic Ocean from the oil
platform and destroyed over three hundred
hectares of mangrove [23-24]. The rapid
exploitation of this special natural resource
has made the region become a victim of so

many incidences of pollution and
deterioration that occurred due to
exploration/production as  there are

thousands of registered oil polluted sites in
need of remediation. It can then be seen that
although oil is a crucial economic mainstay
in Nigeria as well as several other countries
globally, it being considered as the largest
singular item in Nigeria’s exchange and
balance of payments, it has become a key
element in local politics as regards job
creation, development, health and the
environment.

One major objective as contained in the MDG
goals is ensuring sustainability of the
environment and this means that there is
need for a drastic reduction in pollution of
the environment [25-27]. However,
exploration of oil comes occasionally with
lots of spillage and this has had effects that
negate the millennium developmental goals
and targets the Niger Delta region.

STUDY LOCATION

Niger Delta region of Nigeria is well situated
within the Gulf of Guinea and located within
longitude 50°E-80°E and latitudes 40°N-60°N.
It is confirmed as the Africa’s largest
mangrove forests and the third largest
globally [7]. It is situated in the Atlantic
coast, Southern part of Nigeria and it is also
the second largest known delta globally with
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coastline of more than 450km which
terminated in Imo River [28] and it covers
over 20,000 square kilometres [10]. Delta
and Rivers State alone covers more than 80%
of the entire Niger Delta and are responsible
for more than seventy five percent of
Nigeria’s petroleum production and export
[27-28].
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Fig 1: Map showing the 9 Niger Delta States

Over two thousand three hundred square
kilometre (2,370sq/km) of Nigeria’s Niger
Delta region is covered with creek, rivers,
estuaries and swamps. This is more than
eight hundred and sixty thousand square
kilometre. The mangrove swamp of the Niger
delta spans more than one thousand nine
hundred square kilometres (1900sq/km) and
it is the largest African mangrove swamp [7].
The Niger Delta is a tropical rainforest and
has ecosystems that comprises of different
species of fauna and flora both land-based
and water-based species. This region is
commonly grouped into four zones
ecologically and they are; coastal inland,
freshwater, rainforest and mangrove. The
region is among the ten most crucial
wetlands and marine environment globally
[9]. The delta, as a prism, was formed
through accumulation and settling of
deposited sediment that were transported by
River Benue and Niger. Within the floodplain
of the Niger, the river separates into six main

tidal paths and several small outlets. Dam
construction along River Niger during the
last 25 years has substantially modified and
adjusted flow pattern and regimes of this
river as well as nature and level of deposition
of the sediment. Yearly rainfall within this
region is high and ranges from 3000 to 4500
mm. The peak of rainfall within this region
occurs from July to September. The dry
season starts in December and runs down
through February. The average temperature
on monthly bases is around 27°C and its
humidity fluctuates in the region of 80% [13].
The region has a fairly steady population of
nearly 31 million which accounts for over
23% of Nigeria population and this region
covers more than 7.5 percent of land mass of
Nigeria [14]. The region is also home to
massive deposition of oil and gas, which is
being extracted by the Nigerian government
and by some MNOCs which has generated
more than $600B since the 1960s [15].

RESEARCH METHODOLOGY

This paper examines the health and
environmental impacts of drilling activities
in the Niger Delta Region of Nigeria by
making use of geographic information as
well as Primary and secondary documentary
and descriptive data. Some primary data was
gotten from a drilling location in Delta State

while Secondary data which include data
from oil and gas authorities like the NNPC,
DPR, papers, thesis, journal materials and
online articles were used to pin point and
analyze the effects of oil exploitation viz a
viz drilling activities on the land and water
within the Niger Delta.

PROCESSES OF OIL AND NATURAL GAS EXTRACTION

According to [14], there are seven (7) basic
steps involved in extraction of oil and gas

from the land or water located wells and they
are;

Step 1: Preparing the Rig Site

At this first stage, the on-shore/offshore
infrastructure platform and the roads as in
the case of a land drilling operation are built
to set up the area for the next step which is
drilling. Preparing the rig site involves

everything done on the location to get it
ready for operation; from traffic plan and
roads to noise barriers and other safety
procedure which are painstakingly planned
and controlled based on domestic laws.

Step 2: Drilling and casing.

After the Rig site has been prepared and the
Rig is brought to the drilling location with as

many truckloads necessary, in some cases 20
to 30 trips, it is the time to design and
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construct the infrastructure needed to hundred feet below the deepest water
explore and produce oil and gas that are reserve, then steel casing is secured in place
secured miles underneath the ground. A well using the next step which is the cementing
is drilled with the aid of a combination of operation to prevent the risk of polluting the
drill pipes, drill collars and bottom hole precious water reserves. After this process, a
fixtures. These are pushed down with a lot of “long hole” or total well depth is drilled
pressure into the ground beneath the pad. based on the known drilling depth evaluated
The drilling involves the use of machinery to by directional drillers. After this, the next
drive in the pipes to the ground with the aid phase of this process is another casing
of drilling mud which is sent into the hole as operation from the top to the bottom of the
drilling takes place. The first step is to drill well and a follow up cementing operation.

the surface hole down to certain depth of a
0O Step 3: Cementing And Testing

Immediately the well reaches the target then carried out to ensure that this pipe
distance, drill pipes are withdrawn and steel (casing) is not permeable to external wall
pipe casings are lowered into the well. This pressures before production of oil and gas
casing is also cemented. Series of test are can commence.

0O Step 4: Well Completion
Before drillers would start producing the oil holes that link the sediment that hold oil and
or gas, perforating gun is lowered into the gas and the well-head.

well and fired into rock segments in the
deepest section of the well in order to form

O Step 5: Fracking

Since the first stage of well is now open, it is create small cracks in the sediment and by so
then time to unleash the oil and gas secured doing, free oil and gas secured in the rock
in the segments of the rock. Using segments.

specialized gadgets to monitor pressure and The steps 4 and 5 cycles are gradually
other data from this well in real time, repeated, working up this well till all lateral
fracking liquid which is mainly 99.5% sand lengths are completely fracked. This could
and water and other chemicals, is pumped occur 20 or 30 times however, this process
via the perforated holes at high pressure to might take a couple of days to conclude.

0 Step 6: Production And Fracking Fluid Recycling

When fracking cycles are concluded, further use in  another operation.
production commences. Oil and gas flows to Immediately fracking cycles are concluded,
the surface from the well and fracturing the production site is reduce to the size of
liquids are separated and recycled for small car garage.
O Step 7: Well Abandonment and Land Restoration
When all recoverable oil and gas are operations. The area can then be utilized for
produced, it is supposed that the well will be other functions and there are no substantial
plugged permanently and the area is signs that the well was ever in existence.
returned to its original state before the
POLLUTION
According to [11], pollution is the and mortality, etc. In time of exploring and
contamination of the environment with producing oil and gas, drilling operations
substances that interfere with natural produces series of pollution that greatly
activities of the ecosystem, quality of life impacts the environment. Other factors that
and health. They also describe pollution as contribute to pollution are the activities that
releasing of stressors or substance in such take place after the drilling is concluded.
amount and concentration that there is a Here we will take a look at the various types
deleterious impact on the biota as it of pollution that are generated in the process
concerns their health, viability, abundance of oil and gas exploration.
e Qil Pollution
The World Health Organization described pollution thereby rendering them unsafe for
pollution as when the environment is use by humans. Irrespective of the
directly or indirectly changed in condition preventive measures including technical and
and composition due to activities of man. Oil manual, international and national, mistakes
pollution leads to air, land, and water that warrant oil spillage are still bound to
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happen. It has also been proven that all
activities of the oil industry have negative
effects respectively on the environment.
e Physical Pollution

This happens during well site preparation, the soil surface and then it makes the soil
because a lot of trees will have to be cut nutrients diminish and by extension causes
down which is known as deforestation, and a reduction in agricultural activities within
this act in turn affects the terrestrial that location.

ecosystem. This also leads to the exposure of
e Noise Pollution

During prospecting, the most reliable mentioned above affects both animals and
exploration tool used in the soil industry is man especially if there are residential areas
the Seismic technology. It creates seismic within the area. One would think that there’s
waves at the subsurface of the earth. While an end to this, but production never ends
this equipment is used, explosives and fire and as such the assurance that the noise will
electrical devices are also used end as well is not guaranteed. Even if it stops
simultaneously for the effectiveness of the someday, a lot of damage would have been
equipment and this in conjunction with the caused already. The noise in question also
seismic devices has led to the fleeing of the results from the vibrations of all other
fauna, in other words the migration of the mechanical movement like generator engines
animals. It is also a fact that the noise and other heavy duty machinery during
generated from oil exploration acts drilling.
Air Pollution
Under the negative effects of oil and gas, period of time that the drilling takes place.
aspects responsible for air pollution during Flares involve releasing of toxic hydrocarbon
drilling is Gas flaring and the fumes from the mainly methane and others that also include
generators that power the drilling rig. Gas SO2 and NOx into the atmosphere. The flares
flaring that are connected to production of increase temperature of human environment
oil in this region is generally unsafe for the to temperatures above normal thereby also
ecosystems and biodiversity because it causing noise pollution within the flare
contains over 250 toxins not to mention vicinity. The outcome of this uncontrolled
countless discharged toxins that emanate gas emission is the release of millions of tons
from the generators over the extended of CO2 and methane into the environment.
e Light Pollution
Light pollution is Another challenge influences their daytime activities and night-
connected to gas flaring. Light pollution time cycles. The flare expels games and for
exposes all living things within the flare offshore  locations, it affects fish
vicinity to continuous daylight. This reproduction and expels fish to deeper sea.
e Chemical Pollution
Prospecting causes topsoil destruction and pollution happen when a valve has failed in
chemicals get infiltrated in the aquifers. This flow stations and during failure of material
generally leads to the degradation and along pipelines. This kind of pollution also
alteration of the ecosystem in the happens offshore but the most affected areas
environment. QOil production pollutes the are the swamps, because these are like
environment when chemicals have been stagnant water bodies and the oil spills into
dumped or come in contact with the soil, or it, leaving them covered with oil chemicals
even from the drilling mud and oil around [4].

well heads. Other sources of chemical
WASTE GENERATION FROM OIL AND GAS EXPLORATION ACTIVITIES

There are three major (3) steps that are or gas and quantify the amount of crude/gas
involved in the exploration of oil and gas and in a location.

each step comes with some kind of pollution. 2. DRILLING: this is the actual processes of
These steps include: exploring the earth surface to drive out the
1. PRE-DRILLING  ACTIVITIES: which is crude oil/gas deposit.

referred to as seismic exploration to probe 3. PRODUCTION: this stage includes all the
into the earth to know the availability of oil activities involved in ensuring the deposit of

crude/gas is piped out of the earth.
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Further highlighted in Table 1.0 below are
the specifics of the pollution generated from
the drilling aspect of oil and gas exploration.
The drilling activity as briefly described in
step two (2) of the extraction process of oil
and natural gas has so many other sub

processes that makes drilling possible and
these activities although not highlighted
pose their own contribution to the pollution
of the environment because it generates a
significant amount of waste.

Table 1: Oil and Gas Exploration and Production Activities and their Impacts on the Environment.

EXNFPILORATION ST
FRODTHCT IR

FPHYSICATL ACTIVITY

FHYSICAL IMPACTS

Saismic actvity

Eetting up base camps

Land claarance

SAccess creation
Ahstraction of ground
water

Hydrological changes
Sewaze

solid wastes

Light and nois= pollatiaon
Imiroduncton of alien and
mvasive spacies_

SARAANR AR

Cutting Hne

Eewrard of vegstation acoess
craztion

Seismic operation

wibration noiss

Drillings operations

Zerting up base camps

Land clearance

Access creation
Ahstraction of gronnd
water

Hydrological changas
Sewage

Solid wastes

Light and nois= pollation
Imixoduction of alien and
Iovasive spaecies.

SZetting up of drilling road

Land clearanoca
SAuonEss craztion
Hyvdraological changes

Drilling operations

e SRAAY AR

rroise drill cuttines and
drilling waste spills and
Teaks

Light and nois= pollatiaon
Criffensive odoars

Prodochon operators

Facility imstallation

Land clearance

SAvcpess creation
Abhstraction of grownd
water

Hydrological changes
Immoducton of alien and
mvasive species

Pipeline installation

Land claarance
Access creation
Hydrolagical changas
Spillas= and leaks
Fire

Nuisance cdonrs
Figsing wastes

Fealry operation

MNoise

Diischarge of water
Awaste e g from tank
bottoms spillags and
Tazlks

- Fire nuisancs odonrs

SRAAARAANY AL SR

These explorations consequently yielded a
substantial amount of drilling wastes; these
waste include drilling mud, cuttings, water
from the formation (Produced water),
chemical additives, heavy metals, air
pollutants, by-products of cement slurry and

oil cushions [8]. It is therefore necessary to
take environmentally responsible actions to
mitigate the effects and this requires good
knowledge of these wastes and how they are
produced. Waste from drilling processes
include;

1.) Drilling Fluids:

Drilling fluid is also known as mud and it is
used in drilling operations. It is a complex
mixture of liquids, solids, and also base oils
along with brines. Thus, Drilling fluid is
mostly a combination of clay, water, weight
materials and other chemicals to modify the
attributes of the mud to meet the
requirement condition of the well. They are
used to remove drilled well cuttings from the
hole to the surface [4]. They equally perform
certain functions like lubrication, cooling,
maintain fluid stability of the well and
balance hydrostatic pressure conditions.
Muds are pumped into the drilling pipe to
uplift drilling cuttings up to the surface. The
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mud along with suspended cuttings and few
heavy metals are conveyed through the
annulus to surface where these cuttings are
separated and the mud is also re-injected for
more cutting lifting operations. The cuttings
are treated and dumped as waste, or
pulverized to form slurries and injected into
waste pit for more treatment before disposal.
During drilling operations, five kinds of
wastes are generally produced, and they
include cuttings, used mud, additive, heavy
metals and air pollutants. Depending on
fluid for the continuous phase, drilling fluid
could be water-based or emulsion.
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a.) Water-Based Mud (WBM) or Aqueous Based Mud

These are drilling fluids in which brine or
water serve as the fluid for the continuous
phase, this is the liquid that forms the main
composition of the mud). WBM mostly
contain bentonite clay with additives like
barite, chalk etc. Some thickeners are
utilized to alter the muds viscosity based on
the process known as mud building for
instance “xanthan gum, guar gum, glycol,
carboxymethyl cellulose, polyanionic
cellulose, or starch”. WBM’s are mostly seen
as Dbetter drilling mud environmentally
compare to non-water-based mud and where
feasible WBM are preferred to NAF. The
physical/chemical characteristics, and thus
the applicability in drilling operations, of

WBM are different compared to NAF. Even
though Water-based mud are preferred
environmentally for some safety and
technical reasons, NAF could be preferred in
certain conditions where drilling activities
are very complicated. Therefore, it is
common practice to use WBM in drilling
topmost layers of oil well and then NAF to
drill more complicated downward layers
(TMD, 1998). Some benefit of choosing WBM
over NAF are low environmental
deterioration effect and improved safety of
worker through low toxic exposure,
eliminates PAH, fast biodegradability, and
low bioaccumulation capability [9].

b.) Oil-Based Mud (OBM) or Non-Aqueous Based Fluids (NAF)

Oil-base mud or non-water-soluble muds
uses oil or non-water fluid as continuous
phase with water or brine as base fluid.

These kinds of muds could be grouped into
two: Oil-Base Mud (OBM) and Synthetics-Base
Muds (SBM).

QOil-Base Mud (OBM):

OBMs are somehow similar with WBM, except
that the fluid for their continuous phase are
mainly refined oil product instead of water.

Synthetic-Based Muds (SBM):

In attempt to produce drilling muds that are
more acceptable environmentally compared
to OBM and also retain its technical benefits,
the oil industry produced SBMs. The base
fluids are synthetic fluid as its name implies,
and they are composed of chemical which
are synthesized particularly for formulating
mud. For SBM, continuous phases are
synthesized organic ether, ester, olefin and
acetyl. Most SBM employed currently in
drilling operations within Gulf of Mexico are
mainly olefins or esters. Some SBM formula
contains combination of at least two

synthesized organic substance mostly esters
and olefins. NAFs are mainly selected for
wells with high temperature, wells that
contain materials that are sensitive to water
like salts and clays, wells that contain
reactive gases such as H2S and CO, and
horizontal wells that needs high lubricants.
They are mostly costly compared to WBM’s
and have high chances of causing pollution
to the environment. During drilling, material
from underground formation are mixed with
drilling mud, further changing their
composition and attributes.

Drill Cuttings:

These are pieces of sediment and rocks that
are produced when wells are drilled to reach
reservoirs of oil and gas. Depending on the
nature and kind of rock being drilled and
type of drill rig used for drilling operation,
these rock material could differ in their
texture and size, size that ranges from gravel
to sand. The discharge or disposal of oil-
lapped cuttings into the environment have
remained a persistent issue to
environmentalists as well as engineers. This
undiminished problem is mainly because of
the presence of unauthorized OBM on
resultant cuttings that cannot be disposed
into any environment directly without first
passing through treatment to attain the

111

standard requirement of certain regulatory
bodies like DPR and other global agencies [5].
Drilling cuttings filtered out of drill muds
have complex and highly alterable
components. These components depend on
the nature of parent rock, drilled region, drill
mud fluid formulation, technology used in
separating and cleaning the cuttings, and
other indicators. However, drilling mud
plays an integral part in forming drill cutting
composition. Cuttings amount is a function
of the mud used, well depth and borehole
size. Some environmental related issues that
occur through drilling cuttings are because
of unplanned handling of waste during
drilling activities or it could equally occur as
a result of faulty equipment and human
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error. For instance, long term drilling
activities could trigger a massive piling of
drilling cuttings that could settle on the
surface of water body or sink down the water
body mainly in offshore drilling activities.
[8] reported that there are no notable
negative environmental impact arising from
the deposition of drilling cutting but these
cuttings are usually ladened and polluted
with drill fluid and heavy metals from
formation liquids which might have toxic
impacts on the environment. Cuttings
obtained through drilling with WBM are

usually disposed inside the sea. However,
because of their massive pollution level with
oil, cuttings obtained through OBM drilling
operations are not allowed to be disposed
directly [8] while cuttings obtained from
synthetic or improved mineral OBM drilling
operations can be disposed through re-
injection or direct disposal after treatment of
the cuttings to acceptable and allowable
concentration level of o0il, thus oil
concentration must be lower than 6g/100g of
cutting.

3.) Chemical Additives:

Drilling mud plays important roles during
drilling activities. But the base liquid do not
possess the suitable physical and chemical
features to satisfy these purposes, hence,
other materials known as additives are
introduced to provide several functional
features. Some additives used are lubricants,
inhibitors and additive for fluid loss and
they help to regulate loss of the fluids into

porous formations. A weighting material like
barite is introduced to increase fluid density
so that substantial pressure is created to
maintain balance and prevent unwanted
inflow of formation liquids. Some of these
additives can pollute drill mud and also
drilling cuttings thus making the drilling
cutting composition complex and toxic.

4.) Air Emissions:

Another stream of waste related to drilling
activities is gas emissions. These emissions
mainly come from the operation of
combustion engines that are wused in
powering drill operation and entire drilling
rigs. These gas pollutants are NOX, VOCs and
SOX. There are equally possible emissions of

H2S from the natural gas deposits. The long
and short-term impact on health are usually
severe, from unconscious state to death [8].
Statistically, 0.5 to 1% of exploratory
operation triggers blowout that cause
emission of toxins [6].

5.) Heavy Metals:

Heavy metals could find their way into drill
mud following two major paths: Most metals
occur naturally in underground formations
and would easily incorporate into drill fluid
and mud. Others are introduced from the
mud additives employed to change the
properties of the mud. The most common
metals found in mud is barium contained in
barite used as weight agents and chromium
contain in chrome lingosulfonate that serve
as deflocculants. Natural occurring metals
which are of serious concern are “arsenic,
barium, cadmium, chromium, lead and
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mercury”. The toxic level of heavy metals
noticed in upstream oil firms differ widely.
The toxic level of most heavy metals is
dependent on how they interfere with
activities of enzymes that limit or hinder
conventional biochemical procedure in cells.
General impact comprises of liver and kidney
damage, failure of reproductive gametes,
damage to blood forming tissues, and CNS.
With several other heavy metals, these
impacts could equally include mutation and
tumour formation [8].
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Table 2: Types of drilling waste in generated in the Niger Delta

SOLID LIQUID EMISSION
Cuttings Mud / Chemicals Noise
Shaker screens Accidental oil spills Gas flaring
Perforating gun remains Wood | Hydraulic spills Cement
and metal containers Metal Greases Dust

scrap Radio-active waste
Filters and machinery Parts of
Glass Batteries

Condemned pipes

Fire extinguisher accessories

Lube oils

Acid wastes

Flammable paints / Thinners
Produced water

Cement slurry

Welding-gases and fumes

Source: [7, 9].

ENVIRONMENTAL EFFECTS OF WASTE FROM DRILLING ACTIVITIES IN THE NIGER DELTA

Some environmental problems and
challenges are linked to drilling muds
employed in drilling for oil and gas. Different
kinds of wastes are produced when drilling,
these include drilling cuttings and muds. The
process of mixing and treating mud is
recognized as a main pollution source which

occurs from different pollutants like
mercury, barium, cadmium, arsenic and
formaldehyde. However, the wider
environmental issues faced by oil

exploration/production firms are revealed at
local and global levels. The distortion of
ecological stability via drilling activities
occurs vis surface disposal of contaminant
from different operations. Environmental

management of drilling locations is crucial to
handling drilling contamination in onshore
and offshore sites. Therefore, dis

untreated drill mud and liquid into water
bodies and land constitutes some of the most
devastating health and environment
hazards. However, the most critical problem
is the deterioration of air, water and land
within drilling sites. Drilling waste possess
different possible effects depending on
where they are disposed and the amount of
disposal. One most severe issue and
challenge is the impact which come from
disposing these wastes into human
environment in amounts that are not found
naturally in the environment. The waste
generated during oil production activities
are grouped into liquid and solid. The
onshore environment which comprises of
freshwater, swampy and dry land
environments have their specific features
and ecological attributes.

-

Fig; 2 Drilling location showing drilling mud overflowing waste dump into the environment.
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Fig. 3 Drilling mud overflowing dump and flowing into the environment

g

Fig. 4 Land rig showing drilling mud spilling int the environment

Although, drill mud utilized in onshore [4]. Poor dumping of drilling mud and
drilling operations are disposed inside cuttings could trigger pollution of surface
reserve holes called pits, sometimes large water and underground water reserves. It
amount of drilling wastes (cuttings and mud) could equally lead to loss of cohesion and
could seep into close-by water bodies and strength of the soil [5]. In some situations,
soil during run-off and precipitation. The drill-related waste can cause some impact on
heavy-metal and HC contents of onshore drill macro fauna that could lead to reduction in
wastes are able to pollute the environment richness and diversity of species. Some of
with substantial impact on human body these environmental effects are captured
although it depends on the nature, amount below:

and type of heavy metals and HCs involved
The Impact on Biodiversity

The most notable and negative effect from noticed mainly during oil spills that the
oil spillage on oil host communities with activity of photosynthesis which enhances
some severe consequences on traditional plant multiplication and diversity is
livelihood of the people 1is loss of hindered. When oil spreads leaf surfaces, it
biodiversity and habitat destruction mainly becomes rather difficult for photosynthesis
because of deterioration of the soil. It leads to occur and therefore it results to death,
to destruction of their ecosystems. Rich hence triggering loss of biodiversity. The
forests are destroyed by toxic activities like crude equally impacts underground shrubs
oil spills and are replaced by harmful nypa and herbs and the microbes that form part of
plants. The rainforest is destroyed by a crucial section of the food chain end up
activities of the oil firms as noticed in being devastated. Also, the loud sounds
exploration sites to such an extent that game generated during this operation massively
reserves and wild-life are expelled and impacts and expel games around the rigs
farmlands are made infertile with massive forcing them away from their homes.

implication on food availability. It is also
¢ Destruction of Zinc Roof

The most increasing socio-economic effect different in other locations where zinc
on host communities which arise from oil sheets used for roofing last more than ten
contamination is the rate of corrosion of years. This corrosion of zinc roofing has
zinc-made roofs in the area. Houses roofed introduced another dimension in increasing
with zinc sheets sited close to these rig sites cost of living in these areas. It is a known
and flare hardly last longer than two years phenomenon that acid rain corrodes zinc
before corrosion set in. This is substantially roofing sheets through oxidation process
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forming zinc oxide. This process is the
reason for the fast and severe corrosion of
zinc roofs which cause house owners to buy

more costly roofing sheets made with
aluminums and asbestos with its possible
harmful effects.

o Effect on Underground Water

A severe danger posed by crude oil pollution
is its effect on ground waters. When oil spills
or wastewater are disposed, it sinks down to
the ground thereby mixing with groundwater
reserve. It is noticed that polluted
groundwater takes several years before they
are substantially treated or remedied. Yet

groundwater seeps into wells and streams
that are sources of water supply for some
communities therefore leading to an increase
in water borne sickness. There is notable fear
that instead of being a means of life, such
water bodies have become sources of death,
diseases and misery.

THE IMPACTS OF DRILLING ACTIVITIES ON HUMAN HEALTH

Recently, there are advanced inventions in
technologies used in drilling operations
which have reduced the quantity of waste
produced compared to waste produced in the
early 80s. However, it is simple to find
several independent wells produced using
conventional techniques [8]. Contemporary
drilling activities are carried out using
drilling muds of known flow features and
advanced multi-directional technologies.
Heavy metal and HC composition of offshore
and onshore drill waste could pollute the
environ with resultant effects and
implication on fauna, flora and health of
people. Heavy metals contained in drill mud
and wastes can inflict some haematological
and biochemical diseases on flora and fauna.
The disposal of mud mainly affects local
environs than the whole ecosystem. It could
be supposed that most of the negative
effects on human health would occur in
these areas closest to disposed site.
Localized effect of the mud can result to
pollution of drinkable water or fish sources
through some harmful chemicals. Also,
accumulation of these toxins within the food
chain will occur with continual disposal or
occasional disposal of toxic mud. The
concerned chemicals could gather or
accumulate within this food chain and
increase as they go up the food chain,
eventually increasing the toxicity level.
Being exposed through drinking water and
consumption of sea food, the impacts will
negatively affect populations, even at lower
level of contamination to the exposed
substances [9]. Drill waste can affect human
beings through different pathways of
exposure. Whereas inhalation is considered
more of an occupational issue for drill rig
workers, ingesting polluted food or water is
the main threat to the entire populace. This

can occur by unintentional release,
deliberate release; either authorised or
unauthorized, into water bodies; or leakage
from storage sites down to groundwater. The
impacts on human beings include alteration
in levels of some enzyme in the blood,
impact on neurobehavioral development of
children, negative effects on CNS, eye and
brain damage and irritation of skin. These
comprises of non-carcinogenic and
carcinogenic impacts based on certain levels
of exposure to certain substances, the
duration and amount of these exposures [7].
Health professionals conclude that
pollutants produced by combustion engines
negatively affect people and contribute
substantially to formation of acid rain,
distortion of ozone and visibility issues.
Studies reveal that when substantially
exposed to exhaust gases from combustion
engines, it can trigger damage to the lung
and cause some respiratory issues and there
are proves that emissions from these engines
could cause cancer. Releasing H,S from these
engines could also be deadly to people when
exposed to substantial amount [11].

The presence of certain mud substances
when investigated showed to result in
increased blood parameters of certain
animals average cellular haemoglobin
amount. These alteration in blood
composition and properties result to severe
health issues. In amphibians, lead and
cadmium are confirmed to change
antioxidant and hepatic levels like SODs,
CATs, GSH and also elevate TBARS levels
which are indicators of lipid peroxide
activities. Increased level of hepatic in TBARS
indicate increase in membrane lipid peroxide
process which might trigger damage of cells
[12].

CONCLUSION AND RECOMMENDATION

In conclusion, it is clear that drilling cuttings
which emanate from these oil rig locations
are not safe for disposal into the

environment. The extent and severity of
environmental pollution, land degradation
and health hazard resulting from drilling
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activities is wide ranged and of serious
concern affecting primarily the immediate
environment and its people. However,
drilling activities in Niger Delta is massive
and having pockets of waste spilled in the
different communities where oil and gas is
being explored only goes to magnify the
problem on a larger scale. While the oil and
gas sector is the economic hub of the
country, it is expected that the people and
the environment are not sacrificed in the
process. Some of the negative effects of
drilling waste highlighted in this work
include destruction to farmlands, loss of
forest, pollution of sources of drinking
water, mangrove distortion, alteration/loss
of biodiversity and sickness to both the
people and animals of the region. Extreme
cases include the relocation of the entire
communities, losing their ancestral homes
and loss of lives.

If we are to meet the future increased rate of
drilling and at the same time maintain the
productivity of the land and the health of the
inhabitants of the Niger Delta and Nigeria by
extension, drilling practices have to be more
standardized, more effective and efficient in
the ways of operation. There is no alternative
to keeping the environment safe and the
challenge before us is to ensure a reversal of
this damning trend of pollution at the
earliest so as not to worsen our already
fragile ecosystem and further threaten the
livelihood of not only the farmers but the
entire inhabitants of this region. The
situation needs immediate attention of all
the stakeholders, from policy makers to the
oil and gas companies, government and the
people of the Niger Delta.

The activities that follow
exploration/exploitation of natural
resources trigger changes in the
environment which substantially have

adverse impacts. However, they can be
prevented or reduced by taking certain
preventive precautions. The following is
therefore recommended;

1.) Monitoring is very essential, but it is low
in the drilling location of the host
communities perhaps due to lack of
government personnel or a lack of will on the
part of the regulatory agencies.

2.) All laws relating oil, gas and land-use
which did not include host communities as
participants in control and use of these
resources must be repealed or corrected and
the government need to take urgent steps in
restoring the due right of host communities
in certain level of control.

3.) Itis suggested that wastes that arise from
drilling operations should be treated
properly before they are disposed.

4.) There is also a need for regular update
and revisiting of the legal frameworks;
reviewing the license of some o0il companies
and also their fines might also be necessary.
5.) There are modern trends of waste
recycling that can be imbibed by these
companies such that materials from these
firms should be perceived as raw materials
for future use. When drilling solid wastes are
treatment in a proper way, it could be used
as raw materials in cementing operations.
Appropriate utilization of these techniques
could aid in job creation for the young
people where these drilling rigs are sited or
located.

6.) Finally, the insurance trust fund against
pollution of all kinds as stipulated by the PIA
should be operated in a more transparent
manner so that all socio-economic expenses
that arise from pollution could be insured
and charged. This would substantially
encourage and ensure compliance.
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