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Operations and stages such as drilling and processing cause noise and vibrations resulting
from the movement of heavy machinery, drilling, and machine sounds, which may negatively affect
public health. This study aims to measure noise levels in the Fula, Fula Northeast, Jake, and Ha-
deeda fields. To achieve this aim, a field survey method was followed using noise measuring devi-
ces, in addition to relevant literature and secondary data. The study revealed high noise levels abo-
ve the WHO recommended level of 85 dB, where Hadeeda field recorded 105, Fula 95 dB, Pumping
Station3 92 dB, and Pumping Station4 90dB, while other sites recorded levels of 85 dB or less,
which is considered acceptable and does not pose a risk to public health. The study recommends the
need for continuous monitoring and evaluation of the noise status within oil fields and in the surro-
unding environment to enhance safety and public health.
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INTRODUCTION

Noise is fluctuations in air pressure that can affect the human body. The loud vibrations de-
tected by the human ear are referred to as unwanted noise and sounds and can cause harm to a
person’s general health in the long term, especially for those who experience them daily [7,
p.250]. Heavy industries and places of mineral and oil exploration are one of the places that can
constitute a source of noise and vibrations that are sometimes beyond the tolerance level of the
human ear [4], [13, p. 8].

In many African oil countries, safety and environmental measures are always ignored and the
focus is on maximizing production, unlike the situation in the big oil countries such as Norway and
Azerbaijan, for example [6, p. 430], Main oil companies in these countries follow stricter procedu-
res and standards to reduce the effects of noise on public health, and they also put in place special
protocols to protect workers in the oil sector from the risk of noise resulting from continuous expo-
sure [2, p. 11].

Oil production in Sudan began in the late nineties of the last century, and the volume of pro-
duction at that time reached 56 thousand barrels per day. Then the oil industry began gradually ex-
panding with exploration and new oil fields until production reached its peak in the year 2008 at
about 450 thousand barrels per day, and then it began to decline in 2011 after the independence of
the state of South Sudan from Sudan and thus Sudan lost 75% of oil production. Today, Sudan pro-
duces only 60.000 per day [1, p. 24], [3, p. 80]. The expansion of the oil industry and the develop-
ment of oil infrastructure have led to negative environmental impacts that have been reflected on
human and animal health, especially in oil production areas. This is because the oil industry is ac-
companied by many environmental changes, including noise and vibrations resulting from explora-
tion operations, the operation of machinery, and the movement of heavy machinery on the roads
and others which if they exceed the reasonable limit or continue for long periods, could affect pub-
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lic health [12, p. 1392]. According to many studies in the field of public health, exposure to noise
and vibration can cause severe psychological and physical damage, especially to those people who
are near sources that constantly emit loud sounds, and this applies to oil production areas [5, p. 6].

Public health research indicates that humans begin to be affected by noise at a level of 70 de-
cibels, and then the effect increases with the increase in sound intensity to the point of heart attacks
if the noise level is at 140 to 190 decibels [14, p. 5]. Hearing damage may be temporary or perma-
nent, depending on the intensity and continuity of the noise, or sometimes it may lead to complete
loss of hearing. On the other hand, the damage may be psychological, causing depression, nervous-
ness, and sleep disorders, which in turn affects the person’s mental abilities, for example, but not li-
mited to [4, p. 15].

This study was conducted to determine noise levels in the -Fula, Fula Northeast (FNE), Jake
and Hadeeda oil fields, in addition to the pumping stations in the pipelines, to detect noise levels
and whether they are in line with the global standards permitted by the World Health Organization,
which are 85 decibels for heavy industries that includes oil industry.

MATERIAL AND METHODS

Study aera

Jake oilfield: is located approximately 48km northwest of Fula oilfield (figure.1), and 30km
northwest of Moga (FPF), with an average elevation of 510m above MSL. As of October 2020, Ja-
ke’s total cumulative oil production was 50,883,276 STB. Gas production totaled 53,685,039 Mscf,
and water totaled 88,780,999 STB. Jake oilfield well performance showed that out of 36 available
wells, 15 wells are pumping, 4 wells are naturally flowing, 11 wells are shut-in for downhole prob-
lems, 2 wells are of low potential and 4 wells are of no potential [10].

Hadeeda oilfield is located approximately 140km northwest of Fula CPF (figure.1l), and
120km northwest of Keyi FPF, with an average elevation of 470m above MSL. Its facilities have
been put into production by December 2012, consisting of 22 wells, 3 OGMs and respective trunk
lines, Hadeeda’s crude oil is characterized by being light, As of October 2020, Hadeeda’s total cu-
mulative oil production was 10,175,553 STB. Gas production totalled 2,569,798 Mscf, and water
totalled 11,143,483 STB. Hadeeda oilfield well performance showed that out of 22 available wells,
14 wells are pumping, 7 wells are shut-in for downhole problems and 1 well is of no potential [10].

Fula Northeast (FNE) oilfield is located 10km the northeast of Fula oilfield (figure.1), and its
FPF is designed for 20,000BOPD heavy crude oil with 75% water cut. FNE’s crude oil is characte-
rized by being heavy, with an average API of (), and a large sand content (0.1% by volume
max)(Ministry of Oil and Energy).As of October 2020, FNE’s total cumulative oil production was
20,458,421 STB and water totalled 12,986,668 STB. Sand production totalled 3,884 bbl. FNE oilfi-
eld well performance showed that out of 112 available wells, 92 wells are pumping, 16 wells are
shut-in for downhole problems, 2 wells are shut-in for surface problems and 2 wells are of no poten-
tial [10].

Fula field: is in the southern region of Sudan, 600km southwest of the capital Khartoum,
90km northeast of Muglad city and 50km south of Fula(figure.1). The CPF is in the central area of
Fula North field, an area with a relatively high elevation of approximately 550m MSL. The facility
was commissioned in November 2003[10]. Fula CPF was designed with a capacity of
40,000BOPD. It receives and gathers crude oil from 8 OGMs, flow lines of 5 heavy oil wells, flow-
lines of 4 light oil wells and the transit line from Moga FPF [3].
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Data collection methods

Using noise measuring devices like Lutron. SL-4011., noise measurements were taken in
workshops at operating time, when the operating condition of the machine is noisy. Additional po-
ints do not present in the baseline data were taken based on the operating condition and observati-
ons. The results of the measurements were then recorded for each field and some notes were recor-
ded when necessary. Day and night surveys were conducted at each site. Day surveys started at 7:00
a.m. and ended at 11:30 a.m. and again at 1:00 p.m. after a short break until 5:30 p.m. Night surveys
started at 7:30 p.m. and ended at 11:30 p.m.

Moreover, this study relied on the research works conducted in the world by Gadir Bayram-
[i(2020), Aud Nistov(2012), Alshebli A. Ahmed, Mohammed A. Awadalkarim (2015), Bakhtiar,
Edi Yusuf, Muhammad Reza Fahlevi (2023), and others in the field of noise.

The works of Sudanese and foreign researchers also formed an important basis for this study. The
researcher papers by Mustaf Abdlla ( 2015), Abdelrahman A Sliman and others(2022), the research
works of others are considered some of the most important in the field of noise studies in oil fields.

RESULTS AND DISCUSSION
After conducting a field survey using noise measuring devices, varying levels of noise were detec-
ted in the study area, which can be discussed in light of the relevant literature and studies as follows:
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Fig. 2. The measured noise level compared with Maximum Permissible Noise Level at the oil
fields.
Source: based on data from field survey,2024.
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Above figure 2. indicates noise measurements conducted in oil fields, which included several
sections within these fields. The measurements ranged between very high, i.e. above the permissible
level, and acceptable levels. The highest noise readings were recorded in the BBC workshop, BBC
generators, CPF workshop, CPF power station engines and AGR compressors with average rea-
dings of 95.5 and 81 dB which are high levels according to the WHO and other health authorities
concerned with human health and could cause harm to workers in these sites in the foreseeable futu-
re although the operators reported that workers wear earplugs while working which does not elimi-
nate the risk of noise exposure completely as Rutherford and others[14] mentioned. Elsewhere the
highest noise readings were recorded in the heater, screw pump for oil tanks and AGR compressor
unit with readings exceeding 90 dB for both. In another recording, noise readings were obtained in
the heater and screw pump at 85 and 81 dB respectively, which are considered acceptable according
to the World Health Organization standards, while the highest noise readings were recorded in the
mud pump and power station unit generators at 89.7 dB and 100.6 dB respectively, which is the
highest noise reading ever recorded. Ibrahim and others [8] attribute the high noise to the high ope-
rating voltage of the power stations and generators, which requires more safety precautions for wor-
kers in these sites.

m —
=]
£
: I I I I I I I I
=
[:1]
. [
d 2 N o g g o £ = o M = o = w X =2 av o
5 & v @9 ez s s T & w oo §8% 35 E 2
2z P FIL=z=z< - = s E E S = U '5 a © > 3
P o =5 S5 = D A= o =5 = w = v H = =
.Egoooggshg ~** 833 5TC s 33
- T — = T = [+1]}
¥ N T eSS e d B a 223z £2 7T E
E S a2 28 8 5 o< £ c = £ ° 5 ¥ o
o g E 2 2 @ @ a £ % = a < £ o
& E E @m @ = w = = 2T 0 G 5 =
5 5 = w v =} o 9 = [T}
c e g & w = T = X =N
[T} T o x =3
[G] RG]
Station 3 Station 4 Station Station 6
5
Locations
mmm Noise level (db) e Max. PNL (dB)

Fig. 3. The measured noise level compared with Maximum Permissible
Noise Level at the pump’s stations.
Source: based on data from field survey, 2024.

Above Figure 3. shows the noise measurements obtained from the pumping stations, where it
was found that all noise measurements were at an acceptable level except for some locations that
were higher than the permissible level.

The highest value was recorded at the flow meter checkpoint with an audio reading of 69 dB,

which is within the permissible level, while the highest value was detected at the power station with
an audio reading of 86.4 dB, which is also within the permissible range.
The other measurement was recorded at the main gate with an audio reading of 68.4 dB, while the
highest value at the generator set of the power station was detected with an audio reading of 92 dB.
These measurements are consistent with what Karem and others [9,p.12] said regarding pumping sta-
tions, as they are the least recorded noise measurements compared to other sectors in the oil industry
chain. However, this means neglecting safety measures to protect workers inside these stations.
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Table 1
Summarized the minimum and maximum level of noise that were measured in oil fields and pumps
stations
Parameter | FNE Jake H:deed Fula S?tlon ST“O” St5at|on Station 6
Nois | Min | 56 62 74 49.1 |50 55 68.4 30
e Max | 81.7 90.6 | 100.6 105 90 92 86.4 69

Source: based on data from field survey, 2024.

Above table 1. summarizes the minimum and maximum noise levels measured, from these
figures it can be noted that the lowest noise level detected was at Station 6 with a reading of 30
decibels, while the highest noise level measured was at the Fula field where it reached 105 decibels,
which is above the permissible level and may pose a risk to human health.

CONCLUSION

Based on the above and after the field survey that was conducted, it can be concluded that the
noise levels are high and more than the recommended limit by the World Health Organization of 85
decibels in the fields of both Fula and Hadeeda in addition to pumping stations 3 and 4, while they
were lower and within the acceptable limit in the rest of the sites that were measured and are
considered normal based on their activities. Therefore, this area was considered a clean area free
from noise hazards. On the other hand, the sites that recorded high noise readings may pose a risk to
workers and to public health in the surrounding environment in general if the necessary safety and
protection measures are not taken by oil companies to reduce the effects of noise as much as
possible. Although workers in these sites are required to plug their ears during working hours, this
may not be sufficient if the noise and vibrations are very high. Therefore, this study recommends
the necessity of continuous monitoring and evaluation of the noise status within the oil fields and in
the surrounding environment to enhance safety and public health.
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NEFT HASILATI RAYONLARINDA SOS SOViIYYOSININ OLCULMOSi: SUDANDIN
FULA, FULA SIMAL-SORQ, CEYK VO HADIDO YATAQLARININ TODQIQATI

Adom 9bdiilsamad

Qazma vo emal kimi islor vo morhalalor agir avadanliglarin harokati, gazma vo masmlarin
sas-kiiyili naticasinds yaranan va ictimai saglamliga monfi tosir gostora bilon sos vo vibrasiya yara-
dir. Bu tadgigatin moagsadi Fula, Fula Simal-Sarq, Ceyk va Hadido yataglarinda sas saviyyasini 6l¢-
mokdir. Bu moagsada nail olmagq tigiin sas Saviyyasini 6l¢an alotlorindan istifads etmoklo sohra tadqi-
gatt metodundan, hamginin miivafiq adobiyyat va ikinci doracali molumatlardan istifads edilmisdir.
Todgigat UST-nin tovsiya etdiyi 85 dB saviyyosini kegon yiiksok sos saviyyalorini askar etdi: belo
ki, Hadids yataginda 105 dB, Fulada 95 dB, 3-cii nasos stansiyasinda 92 dB va 4-cii nasos stansiya-
sida 90 dB, galan sahalords ise 85 dB vo ondan asagi saviyyslor geyds alinib, bu da magbul hesab
edilir vo ictimai saglamliq tgiin tohliiko yaratmir. Todgiqgat ictimai tohliikasizliyin vo saglamligin
yaxsilasdirilmasi ti¢iin neft yataglarinda va otraf miihitds sos-kiiy soraitinin davamli monitoringi va
giymatlondirilmasinin apariimasini tovsiys edir.

Acgar sozlar: is¢ilor, nasos stansiyasz, desibellor, boru kamoarlari, miihit.
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W3MEPEHUE IIYMA B PAHOHAX JIOBBIYM HE®TH: UCCJIEJOBAHUE
MECTOPOKJIEHUI ®YJIA, ®YJA CEBEPO-BOCTOK, JUKEINK U XAJIUJIA B
CYIAHE

Anxam Adaeancamen

Takue paboOTBI W dTambl, Kak OypeHHMe M TepepadOTKa, BBI3BIBAIOT IIYM W BHOpaIuu,
BO3HHUKAIOIINE B PE3YJIbTATe IBMXKEHHSI TSDKEJIOW TEXHUKH, OypeHUs U IIyMa MaIlliH, KOTOpbIe MOTYT
OTPULIATENBHO BIMSTH Ha 3/10pOBbe HaceneHus. Llenpro naHHOro McciienoBaHusl SBISETCS U3MEpEHHE
ypoBHeH 1ryma Ha MectopoxkaeHusx dymna, dyna ceBepo-BocTok, Jkelk n Xamuaa. st focTixeHus
ATOM WENM HCMOJIB30BAJICSI METOJ IIOJIEBOTO HCCIEIOBAaHMS C MCIOJIb30BaHUEM IPHOOPOB UId
U3MEpEeHUsl IlIyMa, a TaKKe COOTBETCTBYIOIAs JIUTepaTypa W BTOpUYHBIC NaHHbIE. VcciemoBaHue
BBISIBWJIO BBICOKHE YPOBHHM IlIyMa, MpeBblmaronie pekomenayemslii BO3 yposens B 85 ab: Tak, Ha
MecTopoxieHnn Xaauaa osuto 3adukcupoBano 105 b, na dyne — 95 nb, Ha 3-if HacocHO! CTaHIMH
— 92 nb u Ha 4-i1 HacocHOU craHiMu — 90 ab, B TO BpeMsi Kak Ha OCTaJIbHBIX y4dacTKaxX ObUIH
3a(huKCUpOBaHbl YPOBHU 85 nb M HMXKE, UTO CUMTAETCS MPUEMIIEMBIM M HE TPEICTABISET PUCKA JUIS
3/I0pOBbsl HacelleHud. VccnenoBaHue HAIOMUHAET O HEOOXOJUMOCTH MOCTOSIHHOTO MOHUTOpPUHIrA U
OLIEHKH COCTOSIHUS IIIyMa Ha HE(TSHBIX MECTOPOXKACHHUSIX M B OKPY)KAIOLICH cpeze /Ui MOBBIIICHHUS
0€30MacHOCTH U 3/10POBbsl HACEIICHHUS.

KawueBsble ciioBa: Pabouue, nacochvle cmanyuu, oeyubenvl, mpyoonposoowvl, cpeod.
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