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Abstract: Primary production mechanisms do not recover an appreciable fraction of the hydrocarbon
initially in place (HIIP). Practical knowledge has shown that, at the point when the natural energy in a heavy
oil reservoir is nearly or altogether depleted, the recovery factor does not exceed about 20%. Some heavy oil
reservoirs do not produce at all by natural drive mechanisms. This often necessitates adopting a production
improvement strategy to augment recovery. Prior to implementing an improved oil recovery method (either
secondary or tertiary) in the field, it is very important to investigate its potential for success. Reservoir
simulation is part of a continuous learning process used to gain insight into the feasibility and applicability of

improved oil recovery methods.

In this project, GEM compositional reservoir simulator has been used to study the efficiencies of different
improved oil recovery strategies, ranging from waterflooding to solvent injection. The drainage volume
investigated is a hypothetical box-shaped heavy oil reservoir composed of three distinct permeable layers.

Keywords: Heavy, Oil, Recovery, Reservoir, Production, Simulation

Introduction:

Improved oil recovery processes broadly
encompass all of the measures aimed towards
increasing ultimate recovery from a petroleum
reservoir.  Most reservoirs are subjected to
improved oil recovery (IOR) processes following
primary recovery. Natural reservoir energies
control the ultimate recovery of petroleum during
primary production; such drive mechanisms
include liquid and rock compressibility drive,
solution gas drive, gas-cap drive, natural water
influx, and combination drive processes[1].
Primary recovery from oil reservoirs is influenced
by reservoir rock properties, fluid properties, and
geologic heterogeneities.

Methods of improved oil recovery processes are
classifiable into two groups: secondary production
methods and enhanced oil recovery (EOR)
methods[1,2]. Secondary production methods are
based on fluid injection, and they are targeted at
providing further energy in order to augment or
sustain the production level once well rates
decline during primary recovery. Such processes
include both water flooding and natural gas
injection. Since a considerable amount of oil is
left after primary and secondary production
methods, the ideal goal of enhanced oil recovery
processes is to mobilize the “residual” oil
throughout the entire reservoir. This can be
achieved by enhancing microscopic  oil
displacement and volumetric sweep efficiencies.
Oil displacement efficiency can be increased by
decreasing oil viscosity using thermal floods or by
reducing capillary forces or interfacial tension
with chemical floods. Processes here consist of
all methods that use external sources of energy
and/or materials to recover oil that cannot be
produced economically by conventional means;
they are broadly classified as thermal[4,5] (steam

flooding, hot water flooding, and in situ
combustion) and non-thermal[6-8] (chemical
flood, miscible flood, and gas drive).
Alternatively, enhanced oil recovery methods are
called tertiary oil recovery processes.

Recovery by primary and secondary methods
from viscous heavy oil reservoirs is very
unsatisfactory (about 35%). Some of these
reservoirs will not produce at all unless an
efficient enhanced oil recovery scheme is
engineered and implemented. It is therefore
apparent that the various enhanced oil recovery
techniques hold the promise for recovering
significant quantities of conventional and
unconventional hydrocarbon resources.
Economic considerations, including the prevailing
price of petroleum and cost of new technology,
play a critical role in implementing enhanced oil
recovery operations in a reservoir.

The objective of this project is to compare the
productivities of different improved oil recovery
methods in a hypothetical box-shaped heavy oil
reservoir. Recovery processes considered include
water injection, gas injection, and water-
alternating-gas (WAG) injection. In each scen-
ario, production by a vertical well is considered
separately from that by a horizontal well. The
GEM (a component of the CMG suite of reservoir
simulators) is used in this study to achieve this
comparison. GEM is a general equation-of-state
(EOS) based compositional simulator for
modelling the flow of three-phase, multi-
component fluids. It is effective for modelling
any type of reservoir where the importance of the
fluid composition and their interactions are
essential to the understanding of the recovery
process.



A

2022 el — yiie al i aad) 18

Model Description

The numerical model used in this study is
basically a “box” reservoir with a 7 x 7 x 3
rectangular grid pattern corresponding to a
volume of 3,500 x 3,500 x 100 cu ft. The
reservoir is buried 8325 ft below the ground
surface. The reservoir is initially under saturated,
and has a constant bubble-point pressure. The
permeability characterization is directional both in
the reservoir and the aquifer; permeability in the
horizontal (x- and y- directions) is constant but
different from that in the vertical (z-direction).
Porosity is also kept constant. The boundaries of
the hypothetical reservoir are all no-flow boun-
daries, and the pressure in the volume is initially
uniform.  Fig. 1 shows the reservoir layers toget-
her with the rock and dynamic properties govern-
ing fluid flow in the system. The data used in this
study are presented in Table-1.
Simulation Scenarios

GEM was used to model different improved-oil-
recovery situations --- water, gas and water-
alternating-gas injection mechanisms. Each
simulation run is done for a production time span
of 20 years, and the cardinal production variables
(oil production rate, cumulative oil production,
water cut, cumulative gas-oil ratio, flowing bott-
omhole pressure, and average reservoir pressure)
are examined. It is assumed that there is no
permeability alteration in the vicinity of the
producing wells; hence no skin factor is set to
zero in each production scenario.

Each simulation run is dedicated to a specific
production technique that combines a production
well and an injection well. The objective of each
run is to evaluate how the injection sustains and
improves recovery at the production well. Both
the production and injection well are controlled
by a set of constraints aimed to keep production
going for as long as possible and hence raise the
levels of cumulative oil production. Table — 2
indicates the constraints set on the production and
injection wells.

Case 1: Vertical Production Well

This is the base case with which the rest cases are
compared. It consists of just a vertical production
well located at the grid (7, 7, 1).

Case 2: Vertical Production Well and Vertical
Water Injection Well

A vertical production well is located at grid (7, 7,
1) in the reservoir volume. Fluid withdrawal from
the production well is enhanced by water injection
from another vertical well located at grid (1, 1, 3).
Case 3: Vertical Production Well and Vertical
Gas Injection Well

The configuration and location of the production
well in this scenario are exactly identical to those
in Case 2; the only exception is the injection fluid
used. The recovery process here is supported by
the injection of gas through a vertical well located
at (1,1, 3).

Case 4: Vertical Production Well and Vertical
WAG Injection Well

In this case, oil recovery is carried using a WAG-
injection support mechanism. Both the produc-
tion and injection wells are vertical and located at
grids (7, 7, 1) and (1, 1, 3) respectively.

Case 5: Horizontal Production Well

A horizontal production well placed at grid (4, 7,
1) through (7, 4, 1) to drain the reservoir volume.
The production from the systems is totally aided
by the natural energy of the reservoir.

Case 6: Horizontal Production Well and
Vertical Water Injection Well

The architecture and location of the horizontal
production well is identical to that in case 5, but
the production is supported by water injection
from a vertical well at grid (1, 1, 3).

Case 7: Horizontal Production Well and
Vertical Gas Injection Well

This setup is the same as in case 6; the only
difference lies in the injection fluid adopted here.
Gas is injected to maintain the pressure in the
reservoir and thus enhance recovery.

Case 8: Horizontal Production Well and
Vertical WAG Injection Well

Like case 4 above, water-alternating-gas injection
strategy is employed here.  The horizontal
production well is placed at grid (4, 7, 1) through
(7, 4, 1) while the vertical injection well is drilled
at(1,1,3).

Please see well configuration and architecture in
Fig. 2

@ H, ft Kx Ky Kz
Layer 1 0.2 20 200 200 12
Layer 2 0.2 20 200 200 12
Layer 2 0.2 50 200 200 12

Fig. 1 Reservoir system
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Table 1 Reservoir rock and fluid properties

Reservoir Rock and Fluid Properties used in Simulation
Reservoir depth, ft 8325
Reservoir thickness, ft 100
Area of reservoir, sq ft 1.00E+04
Reservoir rock compressiblity, /psi 3.00E-06
X- direction permeability, mD 200
Y-direction permeability, mD 200
Z-direction permeability, mD 12
Initial reservoir porosity 0.3
Initial reservoir pressure, psia 4800
Oil bubble-point pressure, psia 500
Reservoir temperature, F 158
Length of horizontal well, ft 4243
Well radius, ft 0.25
Skin 0
Total simulation time, years 20
Table 2 Injection and production constraints
Well Constraint Value Action
Injector Bottom hole pressure (maximum) 4200 psi Production
Producer |Surface oil rate (maximum) 12000 bbl/day Production
Bottom hole pressure (minimum) 1000 psi Production
RODUCER
* PRODUCER
Zindetor #INJECTOR

Fig. 2 Well architecture and location (areal view)

Discussion of Results

Fig. 3 (a) through Fig. 3 (e) applies to all the
production methods relating to the utilization of a
vertical production well. Fig. 3 (a) describes the
average reservoir pressure in each system. As can
be seen, the water-injection and WAG-injection
methods provide the earliest pressure support
compared to the other methods; overall, the WAG
injection holds a very high promise of boosting
the reservoir pressure appreciably. This pressure
phenomenon is translated directly to both the
production rate [Fig. 3 (b)] and cumulative prod-
uction [Fig. 3 (c)] from each setup. Within the

time span considered in this study, the WAG

assisted production mechanism records the
highest  production rates and cumulative
production, followed by the water-injection

recovery technique. And as expected, the gas
injection method recovers a little above the
production level for the base case (vertical
production well only), but does not very prove
very efficient. The GOR from all the production
methods [Fig. 3 (d)] are considerable except for
the base case where the gas-oil ratio takes a steep
rise after the 13th year of production. Equally, all
the production strategies perform excellently well
in terms of watercut [Fig. 3 (e)] until the 13th year



2022 el — yiie al i aad) 20

A

of production after which the production well in
the WAG technique washes out with an instant
50% water production. To boost productivity, the
13th year may likely be the best time to
commence a remediation job for the WAG
recovery method.

In the horizontal production well scenario, Fig. 4
(a) through Fig. 4 (b) explains the production
trend. Apart from the WAG method that records
appreciable reservoir pressure enhancement, the
rest methods do not seem to be potentially
efficient to boost pressure [Fig. 4 (a)]. Therefore,
both the gas-injection and water-injection mech-
anisms exhibit similar pressure trend as the
horizontal well base case except for minor

deviations noticeable from 1998 and 1999
respectively. This poor performance could be
attributed to the location of the horizontal well in
the drainage volume; it is too close to two
contiguous boundaries of the reservoir (see Fig.
2). The observation is not different in the prod-
uction rates of each method [Fig. 4 (b)]. In terms
of cumulative production [Fig. 4 (c)], the water
injection method shoots ahead the base case
marginally while WAG method shows a sign-
ificant level of additional recovery. The only set-
back in the WAG recovery technique is in the
area of water production. Fig. 4 (e) reveals that
water breakthrough occurs at the production well
after about 11 years.

Legend: For plots shown in Fig. 3 (a) through Fig. 4 (e)

Key

VertWell

Vertical well only

VertWell_Waterlnjt

Vertical well and water injection well

VertWell_GaslInjt

Vertical well and gas injection well

VertWell_Waterlnjt

Vertical well and WAG injection well

HorizWell

Horizontal well only

HorizWell_Waterlnjt

Horizontal well and water injection well

HorizWell_Gaslnjt

Horizontal well and gas injection well

HorizWell_Waterlnjt

Horizontal well and WAG injection well
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Conclusion zing recovery. The water-injection method perf-

This study only investigates the additional
recovery accruable to the implementation of
improved oil recovery techniques (three methods
are studied here). It does not consider the effect
of well placement, length of horizontal well or
distance between production and injection wells.

Of all three methods studied, the WAG recovery
technique shows the greatest potential of optimi-

orms relatively better than the gas-injection
method.

It is not logical to draw a conclusion on the
precedence of vertical/horizontal production well
over the other until an optimum well configure-
tion is obtained for each well type. This is beyo-
nd the scope of this study.
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Abstract

This study is based on three specimens of Monascus filiformis (Rudolphi, 1819) Looss, 1907 collected by R.
M. Elshawesh of marine fish from the South China Sea. All these specimens were from 369 Nemipterus
furcosus (Nemipteridae). The parasite was described originally by Rudolphi (1819) as Distoma filiformis
from the intestine marine teleosts. A detailed description of M. filiformis is being presented in this paper in
order to amplify the exceedingly brief diagnosis, with one figure, by Rudolphi. The worms of this study were
fixed in 70% ethyl alcohol, stained in alum-carmine, and mounted in balsam. Dollfus (1947) has presented a
brief historical account of the genus Monascus Looss, 1907. The parasite (M. filiformis) is reported here for
the first time from the Malaysian coastal waters of the South China Sea.

Keywords: Marine fish Parasites, Digenetic trematodes, Fellodistomidae, South China Sea, Malaysia -

Terengganu coast.

Introduction

The digeneans are different from other groups of
parasitic worms, because the first larval stages are
developed in intermediate hosts from the same
phylum [1]. Some digenetic trematodes will
develop fully as adults in the fish gastrointestinal
tract and will not move on to other host [2]. They
are mostly found in the gastrointestinal canal of
vertebrates and many of the related organs, such as
the liver, bile duct, gall bladder, lungs, the swim
bladder of fish, the eye, coelom, and ureter, with
other sites such as the blood system and
urinogenital system [1]. There are about 1700
species of digenetic trematodes in fish, they are
found in the blood vessels, intestine or surrounded
by a capsule in fish tissues. Fish parasitology has
rapidly developed more than other aquatic
sciences, and the reason is the increasing
importance of marine aquaculture, concerns on
pollution consequences on fish life and a generally
growing interest in environmental issues [3]. There
are about 600 digenean species were described
from Indian marine fishes [21]. In addition, two
digenetic trematodes were found infecting African
catfish (Clarias gariepinus) [22].

The single caecum in Monascus Looss, 1907 has
been used to validate subfamily and even family
rank for this genus. The discovery of the single
caecum in Coomera some researchers [4] and the
previous studies of indicate that this morphological
feature does not serve to distinguish these forms at
the family or subfamily level [5]. In Monascus a
short reduced left caecum is sometimes described,
but not as yet in Coomera. Other study pointed out,

that Cercaria praecox Walker, 1971 has some
characters similar to Coomera and has a reduced
left caecum [4]. Haplocladus Odhner, 1911 has
been generally recognized as a synonym of
Monascus, at least since Dollfus pointed it out [6]
(see [7] for discussion). Re-examination of the
holotype of Karachitrema trilobata Bilgees, 1973
(BMNH1982.5.13.13) has confirmed my earlier
opinion [7] and that of Hafeezullah that
Karachitrema is also a synonym of Monascus [8].
Odhner described a uroproct in Monascus and
Dollfus repeated Odhner’s statement but did not
see the uroproct personally [6, 9]. Authors who
have studied juvenile specimens of M. filiformis
[e.g. 10, 11, 12, 13] have stated more or less
unequivocally that it does not occur, but my
observations of a set of serial sections suggest that
it may occur, in the adult at least. Careful
observation of live worms and further sections are
needed to be certain, as the single caecum often
overlies the excretory vesicle in whole-mounts,
giving the superficial appearance of a uroproct
[14].

In fact, there are few studies on digenetic
trematodes of South China Sea fishes and their
distribution and most of these studies were done by
Chinese scientists. M. filiformis (Rudophi, 1819)
Looss, 1907 was described of the marine fishes
(Ariomma indica and Liza affinis) from the South
China Sea [15, 16, 17, 18, 19]. This study is the
first to provide data on the digenean parasites and
their infection indices in Nemipterus furcosus from
the Terengganu coastal water (in Malaysia) which
facing the South China Sea. The specific objective
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of the study are to study the fish parasites from the
Terengganu coastal water with emphasize on
digenean  trematodes using  morphological
description.

Materials and methods

Marine fish were collected throughout a year from
local fishermen in the period from March to May.
A total of 369 fish specimens near Terengganu
were transferred to parasitology laboratory in the
Institute of Tropical Aquaculture (AKUATROP)
located at the University Malaysia Terengganu. All
fish were subsequently examined for digenean
parasites by using conventional methods under a
dissecting microscope. The examination included
gills, pharynx, body cavity and visceral organs
(stomach, intestine, liver, swim bladder and
gonads). The isolated parasites were fixed with
70% ethyl alcohol. Digenean species was identified
and counted using a phase contrast Leica
microscope (DM750) equipped with a camera
Lucida. The identification of the parasites was
conducted according to the keys provided by some
researchers [14, 20]. The measurements of the
good specimens were made by advanced Nikon
microscope (Eclipse 80i) equipped with a digital
camera (in micrometers). Metrical data, when
incorporated in the descriptions, are given as
ranges followed by the mean in parentheses.

Results

Description of Monascus filiformis (Rudolphi,
1819) Looss, 1907 : Measurements based on
three wholemounted of mature specimens
from one host. Body much elongate, narrow,
tapered anteriorly, rounded to tapering
posteriorly, tegument unarmed, nearly of
uniform width, longer than wide 4158 — 4413
(4286) um in length, 134 — 201 (168) um in
width at level of ovary; forebody 671 — 863
(767) pum in length; oral sucker subterminal,
longer than Dbroad, with longitudinally
elongate opening, with preoral lobe, larger
than acetabulum 121 — 142 (132) pm in
length, 84 - 117 (101) pm in width;
prepharhynx absent; pharynx large 68 — 93
(81) pm in length, 79 — 106 (93) um in width;
oesophagus short, with tegumental lining 31 —
33 (32) pmin length, 79 — 106 (93) um in

Family: Fellodistomidae Nicoll, 1909
Genus: Anahemiurus Manter, 1947

Monascus filiformis (Rudolphi, 1819) Looss, 1907
(Fig. 1, 2).

N
@

500 pm_

Figure 1: Monascus filiformis (Rudolphi, 1819)
Looss, 1907 ex Nemipterus furcosus. Specimen
stained with alum-carmine and photographed by
advanced microscope. All scale bars are in
micrometres.

width; cecum single, long, on right side of
body, posterior opening into excretory vesicle
at extreme posterior end of body, mouth
subterminal; ventral sucker relatively small,
smaller than oral sucker, in anterior third of
body 106 — 111 (109) pum in length, 104 — 106
(105) um in width; gonads separated, tandem;
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1383 um

Figure 2: Monascus filiformis (Rudolphi,
1819) Looss, 1907 ex Nemipterus

furcosus. Whole-mount ventral view drawn by
camera lucida. All scale bars are in micrometres.

26

testes double, round to oval, smooth, dorso-
sinistral in situated next to dorsal and lateral
body walls, dorsal to uterus, in tandem but
widely separated, post-ovarian, in posterior
half of body, anterior testis 110 — 112 (111)
pm in length, 98 — 100 (99) um in width;
posterior testis 76 — 116 (96) um in length, 69
— 101 (85) pm in width; post-testicular region
1098 — 1198 (1148) um in length; ovary
trilobed, pretesticular, in between acetabulum
and anterior testis, separated from anterior
testis by uterine slings sinistral in about
middle of body 142 — 145 (144) um in length,
107 — 110 (109) pm in width; uterus filled
much of hindbody, extending between
acetabulum to nearly of posterior extremity;
post-uterine region 79 — 138 (109) pm in
length; cirrus-sac oval, large, dorsosinistral to
acetabulum 193 — 215 (204) um in length, 100
— 110 (105) pm in width; seminal vesicle
bipartite, content in cirrus-sac, overlapping
anterior  one-half to three-fourths of
acetabulum dorsum, extending preacetabular
more than length of acetabulum 173 — 199
(186) pm in length, 85 — 98 (92) um in width;
pars prostatica well developed, tubular, wide,
curved, musular and content in cirrus-sac;
ejaculatory duct sometimes seen; genital
atrium  large; genital por sinistrally,
submedian, pre-acetabular in posterior half of
forebody; anterior extremity to genital pore
429 — 599 (514) um in length; excretory
vesicle  Y-shaped, arms extending to
acetabulum; vitellaria extendin in two
symmetrical, lateral fields along each side of
body between level of acetabulum to anterior
or posterior testis, not entering in forebody 9 —
10 (10) pm in diameter; anterior extremity to
vitellarium 1085 — 1088 (1087) um in length;
posterior extremity to vitellarium 1608 — 1610
(1609) pm in length; eggs oval to pyriform,
widest at or near one end, tapering almost to a
point at the other end, numerous, pale yellow
to black, dark pigmented, small in size 19 —
24 (22) pm in length, 8 — 17 (13) um in width
(Fig. 1, 2).

Host: Nemipterus furcosus.

Site: intestine.

Locality: Terengganu city.
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Discussion

The genus was erected to include those species
of Anahemiurus which are possess a small body,
ecsoma, conspicuous scales and two large masses
of vitellarium [16]. The genital opening was
located ventrally in relation to the oral sucker, near
the mouth. Since that time the genus has generally
been recognised and many additional species have
been added to it, mostly by transfer from
(Anahemiurus). According to previous study
Daniella Sahai & Srivastava, 1977 and Bapatina
Srivastava & Sahai, 1977 at face value appear to be
synonyms of Anahemiurus Manter, 1947 [19].
However, another study considered the former to
be a synonym of Parahemiurus Vaz & Pereira,
1930 [20], although one more study claimed that
the body is scaled [21]. Dentiacetabulum Sihai &
Srivastava, 1977 is here listed under
Parahemiurus, as no crenulate plications (“scales™)
were mentioned. As the presence of crenulate
plications is, in isolation, a feature of questionable
generic value, and in view of the fact that it is
readily misinterpreted in poorly preserved material,
Anabemiurus is here considered a symonym of
Parabemiurus [19].

Anahemiurus microcercus Manter, 1947 was
described from Calamus bajonado, Florida-USA.
This species was not actually described as having
an crenulate plicatnions [16]. Clearly A.
microcercus (in this study, fig. 1) is closely related
to A. microcercus (Manter, 1947), and is possibly
the senior synonym, and should, at least, be
included in the same genus as A. microcercus
[16]. We can see no reason to distinguish our
digenean from A. microcercus Manter, 1947 and,
therefore, consider them same species. At this
stage we can find no good morphological
distinction between our specimens from the South
China Sea and the worms described by Manter
[16]. My specimens are bigger (1859 - 1975 x 666
646 - vs 375 - 926 x 150 — 331) with oval eggs
(40 — 47 vs 20 - 28) and a few ratios may differ
slightly, e.g. the ventral sucker to ovary distance is
relatively slightly longer according to the
illustration in this study (fig. 1) (25.2 vs 15 of
body-length), but most ratios fall within the same
ranges.
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Abstract: The suitability of ground water in the studied wells is evaluated for drinking water and public
health purposes compared with WHO (2018) guideline values. All physicochemical analysis of the ground
water samples are less than the safe limit except for the iron (Fe) which must be treated, high concentration
level of Fe in drinking water due to is the presence of Fe in lateritic rocks. According to total dissolved solids
(TDS) classification, the studied water samples were classified as fresh water and desirable for drinking In
addition, the cross plot of total dissolved solids (TDS) vs. total hardness (TH) showing the hardenss of water,
which suggest the ground water samples were soft fresh water, the irrigation parameters that used in the

studied wells were suitable for irrigation uses.

Keywords: Water quality, Drinking water, Irrigation use, Tazerbo wells

1. Introduction:
The Man-Made River project (MMRP) has

constructed a network of 4m diameter pre-
stressed concrete pipes that transports the fresh
water from the Nubian Sandstone Aquifer System
to cities along the country's populous northern
Mediterranean coast, such as Sirte and Benghazi.
In 1983 the Man-Made River Authority,
established important water supply well fields,
which include: Phase | Sarir-Sirt/Tazerbo-
Benghazi System (SS/TB), Phase Il Hasouna-
Jeffara System, Phase 11l Tobrug- Jagbob System,
Phase 1V,Ghadamis /Zwara System, Phase V
Sirt/Assdada System. This study will be focused
on the Phase I, Line 500. Hundreds of water wells
were drilled at two fields, Sarir and Tazerbo,
where water was pumped up from a depth of
some 500 From Sarir water from both fields was
pumped through a twin pipeline straight to the
holding reservoir south of Ajdabiya sincel989.
From there the water was piped in two directions,
west to the coastal city of Sirte and north to
Benghazi. Phase 1 is capable of transporting 2
million cubic metres of water per day through
some 1,600 km of double pipeline between the
well fields in the south and the destination cities
in the north (Lenghi et al.,2008). The specific
aims of this study as follows: 1) To complete the
pervious study (Shaltami et al,.2021) that focused
on linel00 wells,(101-109) .2) To increase
knowledge and understand of hydrochemical
systems of groundwater in Tazerbo region
(Fig.1).Several recent studies were conducted to

date addressing water quality criteria for drinking
and irrigation uses such as (Al Faitouri, M.,
Sanford W.. 2015; Nawal Alfarrah et al., 2017;
Mostafa F. et al. 2021)

2.Reasrch method and tools

The physicochemical analysis of ground water
samples were done in the laboratory of the Man-
Made River Authority (MRA). Nine water
samples were taken from line 500, wells (501 —
509) in polyethylene bottles (Table 1). The pH,
total dissolved solids (TDS) and electrical
conductivity (EC) were measured at the sample
site using handheld analyzing kits. Sodium (Na)
and potassium (K) was measured by flame
photometry. Sulphate (SO4) was measured by
spectrophotometer turbidimetry. Calcium (Ca)
and  magnesium (Mg) were determined
titrimetrically using standard EDTA. Chloride
(CI) was determined by standard AgNO3 titration.

3.Results and dissuasion
3.1.Power of hydrogen (pH)

The pH values in drinking water is an important
parameter and may affect health of humans. The
studied ground water samples display pH within a
range of 6.05 to 6.46 with a mean 6.3, reflecting
all the ground water samples were fitting for
drinking water as recommend by WHO (2018).
Generally, the pH influence by the geology of the
area and water storage capacity.
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Fig.1: Libya’s water supply: The Great Man-Ma

de River and location map of the studied wells (PERC,
2011).

Table.1: Physicochemical analysis of the studied ground water samples compared with WHO (2018)

Wells No.
Parameters 501 502 503 504 505 506 507 508 509 WHO
T 306 31.2 31 3.7 314 324 335 325 31 .
pH 6.21 6.46 6.3 6.45 628 6.29 6.46 6.25 6.05 8
EC 331 359 321 302 309 307 301 294 296 2500
TDS 215 233 209 196 200 201 196 191 192 500
Ca 10 10 10 9 8 9 10 9 9 200
TH 75 77 74 72 70 72 75 72 72 500
Na 17 19 14 16 18 18 21 19 21 200
Cl 22 24 21 20 20 20 22 21 20 250
K 31 30 29 26 26 27 25 25 24 150
Mg 12 13 12 12 12 12 12 12 12 150
Fe 1.59 1.61 1.74 186 204 249 262 297 3.31 0.3
T-Alk 117 119 105 108 105 93 94 93 93 _
SO, 19 20 20 20 20 24 22 22 24 600
NO, 0 0 0.1 0 0.1 0 0.4 0 0 50

3.2.Total Dissolved Salts (TDS)

The values of TDS in the studied wells range
from 191 to 233 mg/l with a mean 204 mg/|,
the WHO (2018) guideline of drinking water
shall not be more than 500 ppm. All the
ground water samples were below the
permissible limit. According to TDS
classification (Table 2), the studied water
samples were classified as fresh water and
desirable for drinking (Table 3). In addition,

the cross plot of total dissolved solids (TDS)
vs. total hardness (TH) showing the hardens
of water (Fig.2), which suggest the water
samples were soft fresh water. The
data of water was
classified using a Gibbs plot 1970; based on
precipitation,

hydrogeochemical

rock and evaporation
dominances. The main source of major ions

originated from rock dominance (Fig.3).
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TDS (mg/L)

Table.2: Classification of water based on Total Dissolved Solids (after Fetter,1994).

Table.3: Classification of water based on Total Dissolved Solids (after Davis and De Wiest, 1966).

Class TDS (mg/l)
Fresh 0 - 1000
Barkish 1000 - 10000
Saline 10000 - 100000
Brine > 100000

NO. Suitablity of water TDS (mg/l)
1 Desirable for drinking <50
2 Permissible for drinking 50 - 1000
3 Useful for irrigation 1000 - 3000
4 Unfit for drinking and irrigation > 3000
100000 T L :
== - ar
Soft Saline  Moderately hard 1 : 4, Very hard | Saline
| | |
10000 == == === === ====-=-=--=-= -- -:- s e il ===
Soft - Brackish water : I : Hard -Brackish water : Brackish
|
| 1 |
1000 F====—==—==—=—==—————-- FmA-gmmmm———————- ==
- 1
Soift - Fresh water ! ;! Hard - Fresh water !  Fresh
= 1 1 1
|
100 . 1 — . 1
10 100 1000 10000
TH (mg/L)
¢ W.501 B W.502 W.503 W.504  x W.505 ® W.506  + W.507
- W.508 - W.509

Fig.2 : Plot of total dissolved solids (TDS) versus total hardness (TH) of the water samples (fields after
Todd D., 1989).

100000
Evaporation dominance _=="
10000 - - I
- -
- -
- - PR -
— 10001 _--"" -7
(=) - -
£ Rock dominance .o €3
Q 100 1= - _ S~
[ T=~a S<
T~ - S
o4  TTm=a A
Precipitation dominance T =~ _ _ ‘_
1 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
Na/Na+Ca
¢ W.501 B W.502 W.503 W.504 X W.505 ® W.506 + W.507
- W.508 - W.509

Fig.3 : Dominance of precipitation, rock and evaporation on Na/Na+Ca vs. TDS of the water samples

(fields after Gibbs, 1970).
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3.3.Electrical Conductivity (EC)

The EC is believed to be an excellent
indicator of the amounts of TDS in water,
with a high EC indicating a high level of TDS
in the water (Ackab,M. et al.,2011). The
values of EC of the water samples of Shebna
region range between 249 to 359 pus/cm,
with a mean 313 ps/cm. The US Salinity
Laboratory (1954) classified groundwater on
the basis of EC (Table 4). Based on this
classification, the ground water samples
belong to the good category.

3.4.Total Alkalinity (T-Alk)

The term total alkalinity refers to the
amount of salt in a water samples. The main
source of this salt is surrounding rocks. The
values of T-Alk in the studied wells range
from 93 to 119 mg/l with a mean average
103 mg/I, these values compering with WHO
(2018), the results showed of total alkalinity
for all samples were below the permissible
limit. The bivariate plot of pH vs. Al kalinity
showed the samples are classified, as
corrosive water, this process is natural
occurs when the metals react with oxygen
and form oxygen oxides (Fig.4).

3.5.Water Hardness (TH)

Water hardness is the measure of the ability
of water to react with soap and produce
froths. It is based on Ca and Mg salts and can
be calculated as follows:

TH (mg/l CaCO3) = 2.5 Ca (mg/l) + 4.1 Mg (mg/l)
In the studied wells, TH ranges from 69.2 to
78.3 mg/l with a mean of 72.3 mg/I. all the
studied ground water samples were within
the permissible limit. Ca and Mg are
essential minerals for human health,
deficiency or excess can result in adverse
health consequences. Continuous use of
hard water may cause cancer, cardiovascular
disease, urolithosis and other kidney ailment
(Meena et al., 2012).

3.6.Sodium (Na) and Potassium (K)
content
The sodium content display within range 14

— 21 mg/l with a mean 18.11 mg/l. the
concentration of K in the studied water
ranges from 24 to 31 mg/l with a mean
concentration 27 mg/l. the results showed
the Na and K content were below the safe
limit. In the present study, K is negativity
correlated Na and SO4 (r = -0.5 — 0.6, Figs.5-
6). According to Freeze and Cherry (1979) Na
can be produce through dissolution and
weathering of Na bearing minerals (e.g.
halite and sodium plagioclase) along with
anthropogenic sources including industrial,
domestic, and animal wastes, whereas the K
is mainly originated from K-bearing minerals
such as rain water, clay minerals together
with agricultural fertilizers and domestic
wastes (Prasanna et al., 2010).

3.7.Calcium (Ca) and magnesium (Mg)
content

Ca and Mg range from 8 to 10 mg/l and 12
to 13 mg/l, respectively. According to WHO
(2018) the results were below the safe limit.
The low Ca/Mg ratio (0.3) may indicate
seawater influence (Hem, 1989). In the
studied wells, Ca is weakly positively
correlated with Mg (r = 0.35, Fig.7), suggests
the may not the same origin of Ca and Mg.
The Ca/Mg ratio ranges from 0.7 to 1.32,
indicating, in agreement with Naseem et al.,
(2010), complexity in the budget of Ca and
Mg of groundwater due to interaction with
rocks and the semi-arid climate of the
studied wells.

3.8.Sulfate (SO4)

In the studied ground water, the SO4 values
range from 19 to 24 mg/l, with a mean
average 21.3 mg/l. WHO (2018) has
established 500 mg/l as desirable and
permissible limit in the drinking water. The
result revealed were below the permissible
limit. Humans may suffer a laxative effect
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after drinking water with a high SO4 level
(WHO, 2004).
3.9.Chloride (CI)

The concentration of Cl in the studied wells

range from 20 to 24 mg/l with a mean 21.1
mg/l. These values are less than permissible
limit by WHO (2018), which indicates the
studied in the studied wells were not
affected by Industrial inputs, domestic
effluents, inorganic fertilizers, septic tanks,
and leachates from landfills, these factors
causing the increase in Cl levels. The Cl is
weakly positively correlated with Na (r =
0.15, Fig.8).

3.10.1ron (Fe)

The Fe values in the studied wells range
between 1.9 to 3.31 mg/l with a mean
average 2.2 mg/l. the safe value should be
less than 0.3 according to WHO (2018). All
the studied ground water samples were
above the permissible limit and should be
treated. Higher concentration level of Fe in
drinking water due to the presence of Fe in
lateritic rocks. The lateritic rocks are major
geogenic source of Fe in groundwater from
the studied wells (Golekar, et al., 2014).
According to metal index, the iron (Fe) is
more than 6 mg/l, which classified as
seriously affected (Class VI) on human health
(WHO, 2011).

Table.4: Types of groundwater according to EC (US Salinity Laboratory ,1954)

Class Water quality Salinty EC (m/cm) Use in irrigation
Can be used for almost all
C1 Excellent Low 250 crops and for almost all kinds
of soils
Can be used if a moderate amount
c2 ) of leaching occurs: normal salt tolerant
Good Medium 250 - 750
plants can be grown without much salinity
control
Can be used in soils with restricted
. ) drainage. Special precautions and measures
C3 Fair High 750 - 2250
are to be undertaken for salinity control
C4 Poor Very High 2250 Generally not suitable for irrigation
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Fig.4: Relationship between pH, alkalinity and water stability standard in studied water samples (fields after
Singh and Hussian, 2016).
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4.1rrigation water quality

To assess the irrigation water quality, we
used the irrigation parameters such as
electrical conductivity (EC) in average, 313.3,
is classified as class2, low salinity (Table
5).Sodium percent (Na %) in average, 20.8 is
suitable for irrigation (Table 6). Sodium
adsorption ratio (SAR) in average, 9 is
classified as excellent quality for irrigation
(Table 7). Kelley’s ratio (KR) in average, 0.78
is classified as suitable for irrigation (Table
8).these results is supported by plot EC vs.
Na% showing the studied ground water is
excellent quality for irrigation uses (Fig.9).
These parameters were calculated as
follows:
Na% = (Na*100)/(Ca+Mg+Na+K)
SAR = Na /v (Ca+Mg)/2
KR = Na/(Ca+Mg)
(All concentrations were expressed in
meq/l).

5.Conclusion

In  this paper, the hydrogeochemical
characteristics and assessment of
groundwater for drinking and irrigation uses
were determined. The studied ground water
belong soft fresh water and desirable for
drinking. The EC in ground water samples
were classified as good water quality. Most
of the major ions were originated from
different source of rocks regards to
correlation coefficients. All the
physicochemical parameters were below the
safe limit except the iron (Fe). The metal
index classification is classified the Fe as
class VI (seriously effected). The electrical
conductivity (EC), Sodium percent (Na %),
Sodium adsorption ratio (SAR) and Kelley’s
ratio (KR) calculations suggest that
groundwater in the studied wells were

suitable for irrigation use.

6. Recommendation

Should purify water from iron (Fe) before using it, especially in drinking areas.

Table.5: Types of ground water according to Na % (Hakim et al., 2009).

Water quality

Na %

<60
> 60

Suitable for irrigation

Unsuitable for irrigation

Table.6: Types of ground water according to Sodium Adsorption Ratio (SAR)
(Gholami and Srikantaswamy, 2009).

Water quality

SAR

Excellent
Good

Moderate

Hazardous

<10
10-18

18-26
> 26
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Table.7: Salinity hazards of irrigation waters based on EC values (Richards,1954).

EC of irrigation water Salinity Class Salinity Hazards
(umohs/cm)
100 - 250 C1 Very low
250 - 750 Cc2 Low
750 - 2500 C3 Medium
2500 - 4000 C4 High salinty

Table.8: Types of ground water according to Kelley (1940).

Water quality Kl
<1 Suitable for irrigation
>1 Unsuitable for irrigation
o —
90 - R Unsutiable
80 1"~ _ R L
70 - T~a S~ TTm==ad
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Fig.9: Classification of irrigation water on EC vs. Na % and its suitability for agriculture (fields after Johnson
and Zhang, 1990).
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Abstract: In this study, we measured radiological hazards associated with beach sediments in the coastal
area near the city of Al-Bayda, Libya. Radiation risk was assessed by estimating radium equivalent activity
(Req), absorbed dose rate (Dg), and annual effective dose rate (AEDg). As well as the external health
risks(He,) of the sediment samples collected. We Studies of naturally emitted gamma rays from the three
radionuclides ?°Ra, #**Th and *° K. It was found that the average values of radioactivity were 8.26 Bg/Kg,

5.95 Bg/Kg and 66.1 Bg/Kg, respectively.

Gamma ray measurement was performed using the Nal (TI) crystal detector technology. results indicates
that the concentration of radioactivity corresponds to other countries of different regions the world.
furthermore, radium equivalent activity (Req), absorbed dose rates (Dg), and annual effective dose rate
(AEDRg), as well as external health risks (Hex) below average global values..

Keywords: Radiological hazards; Beach sediments; Gamma ray.

1. Introduction:

Natural radiation comprises cosmic radiation
and the radiation arising from the decay of
naturally occurring radionuclides. The natural
radionuclides include the primordial radioactive
elements in the earth's crust such as ?°U, #°U
and their radioactive decay products as well as
“OK [1]. Human beings and other organisms are
exposed to these natural radiations. Human
beings should be cautious and alert to the
dangers of their natural environment with
regard to the radiation health  effects [2].

Natural radioactivity is wide spread in the
earth's environment and it exists in various
geological formation such as sediments.
Sediment is a naturally occurring material that
is broken down by processes of weathering and
erosion, and is subsequently transported by the
action of wind and/or water [3].

Beach sediment is mineral deposits formed
through weathering and erosion of either
igneous or metamorphic rocks [4]. Among the
rock constituent minerals are some natural
radionuclides that contribute to ionizing
radiation exposure on  Earth. Natural
radioactivity in soils comes from **U and **®u
series and natural “°K. The study of the
distribution of primordial radionuclides allows
the understanding of the radiological
implication of these elements due to the gamma
ray exposure of the body and irradiation of lung
tissue from inhalation of radon and its
daughters [5].

Moreover, human nuclear activities such as
enrichment, nuclear fuel fabrication, and

radioactive isotope cause release of additional
amounts of natural radionuclides into the
environment. This accumulation of such
substances  have  become  source  of
contamination in coastal area and therefore
raises many problems concerning safety of

human beings [6]. Thus, studying the
radioactivity — concentration is  extremely
important.

Human exposure to ionizing radiation is one
of the scientific subjects that nowadays attracts
public attention due to the fact that radiation of
natural origin is responsible for most of the total
radiation exposure of the human
population [7].

In this paper, we studies the radiological
hazards that is associated with beach sediments
in the coastal area near the city of Al-Bayda,
Libya. We evaluate the radiological hazards by
calculating the radium equivalent activity
(Req), the absorbed dose rates (DR), the annual
effective dose rate (AEDR), as well as the ext-
ernal hazard index (Hex).

2. MATERIAL AND METHODS

The sediment samples of the present study were
collected from different locations along the
north east coast of Libya as shown in Fig. 1.
The collected samples were carried out during
the low tide to avoid see water from covering
the samples during the high tide [8]. A total of
forty-eight sediment samples were randomly
collected from the four following suburbs (Al-
hanea, Al-hamama, Susa, and Ras El-helal)
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near Al-Bayda city. Twenty-four samples of
which were collected at a depth of 5-10 cm,
whereas the other twenty-four samples were
collected at a depth of 50-70 cm. From each
designated location, we collected twelve
samples located 10-15 m away from the high
tide that cover a distance of 3 km. Each six of
which were collected at depth of 5-10 cm and
50-70 cm. The two different depths study is
considered in order to estimate the dependence
of the radioactivity on the depth [9].
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FIG. 1: The map of the study area.

The sediment samples were collected by
using a template of 25x25 cm® The samples
were sieved through a 2 mm mesh-size and
dried in vacuum dryer at 110°C for two days
[10]. The homogenize sediments were later
weighed and transferred to 350 cm® marinelli
beakers and stored for about four weeks to
ensure that the equilibrium between the chain
members are attained. .

Radioactivity concentration level of **Ra,
22Th, and “°K in the collected sediment samples
was investigated by using gamma ray
spectrometer in the Laboratory of Nuclear
Physics at the University of Ain Shams, Egypt.
A Nal(TI) crystal detector based on HPGE of
size 3 x3, active volume 62.3 cm® and
resolution 1.8 % 30 keV at 1.33 MeV y-line
was used to record gamma spectra [11]. Due to
the sensitivity of the HPGE, an appropriate lead
shielding with thickness of 5 cm was utilized to
reduce the background. The energy calibration
of the spectrometer was performed with
standard of 350 cm® marinelli that contains
well known standard sources of (*Na, “Co,
*Co, and **Am) [12]. The concentrations of
various radionuclides were directly determined
by using the count spectra of gamma ray photo
peaks corresponding to 1460.75 KeV for “°K
and 46.50 KeV for #°Ph. On the other hand, the

indirect determination was conducted to
estimate gamma-ray peaks that corresponding
to the following energies (351.90 KeV #°Pb)
and (609.32, 1120.28, and 1764.49 KeV 2“Bi)
for ?®Ra, whereas for *Th we used the
corresponding  energies of (338.40 KeV
228Ac), (538.14KeV ®T1) and (911.07, 964.60
and 968.90 KeV “*Ac) [13].

Finally, performed the calculation and the
systematic errors study by a ROOT software
which was written based on C++. ROOT is an
object-oriented program and library developed
by CERN [14]. There are several sources of
systematic errors study in a measurement. A
typical way to estimate their magnitude is by
varying the measurement of the signal and
extracting its uncertainty. In this study, we
evaluate the signal of each element at specific
depth several times. The mean values of the
resulting signals are the typical final values that
we obtained. The width of the resulting
variation in the final result is quoted as the
systematic error. It is found to be smaller than
5%.

3. CALCULATIONS AND DISCUSSION:

3.1. Activity concentration:

The activity concentration (Bg.kg™) meas-
urements[15] of the **Ra 2*2Th and “°K on the
collected sediment samples are listed in
table(1). The mean values for the depth of 5-10
cm are (8.26 for **Ra , 5.95 for 2?Th and 66.1
for *°K ), whereas for the depth of 50-70 cm are
found to be (7.5 for ?*Ra , 5.10 for ?**Th and
68.6 for “°K). The activities distribution for both
depths of 5-10 cm and 50-70 cm for the ?Ra,
32Th and *°K are shown Fig. 2, Fig. 3 and Fig.4
respectively. The wide variations of the activity
concentration values are due to their different
depths as well as their physical, chemical and
geo-chemical properties. The maximum activity
concentration of ?°Ra and “°K were observed in
Ras El-helal, whereas the maximum value of
22Th was observed in Susa. Fig. 5 shows that
the mean activity value of “°Ra, ?*Th and K
in our study is lower when compared with
worldwide average (35 for *°Ra, 30 for **?Th
and 400 for “°K ). The figure also indicates that
our results are lower than most countries and
comparable to those of few randomly selected
countries which are listed in table(2).
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FIG. 2: Activity concentration of *°Ra in sediment samples.

TABLE (1) : Geographical location and activity concentration (Bg.kg™) for ?*Ra ??Th and “°K in the
collected beach sediment samples of Northeast Coast of Libya at depth 5-10 cm and 50-70cm.

Depth 5-10 cm Depth 50-70 cm
S O 226Ra 232Th 40K 226Ra 232-|-h 4OK

Al-hanea 2.70 2.30 22.6 2.67 2.31 15.0
Al-hanea 2 9.30 4.90 73.6 8.90 7.40 72.1
Al-hanea 3 4.20 3.75 24.1 4.17 3.80 16.5
Al-hanea 4 1.20 5.30 21.1 1.17 0.80 13.5
Al-hanea 5 8.60 4.20 72.9 8.20 6.70 71.4
Al-hanea 6 10.0 5.60 74.3 9.60 8.10 72.8
Susa 7 3.20 3.16 23.3 10.1 7.70 69.9
Susa 8 10.9 8.37 75.8 5.10 9.80 62.4
Susa 9 4.00 3.96 241 10.9 8.50 70.7
Susa 10 2.40 2.36 22,5 9.30 6.90 69.1
Susa 11 12.3 9.77 77.2 6.50 11.0 63.8
Susa 12 9.50 6.97 75.8 3.70 8.20 61.0
Al-hamama 13 9.70 6.40 68.8 5.80 7.80 66.3
Al-hamama 14 6.99 5.30 85.2 10.5 5.22 72.6
Al-hamama 15 9.20 5.90 68.3 5.30 7.30 65.8
Al-hamama 16 8.20 6.45 86.4 11.7 6.40 73.8
Al-hamama 17 10.2 6.90 69.3 6.30 8.30 66.8
Al-hamama 18 5.80 6.90 84.0 9.30 4.00 71.4
Ras El-helal 19 10.3 7.85 80.5 7.50 4.95 99.4
Ras El-helal 20 12.9 9.40 99.2 9.60 6.20 90.9
Ras El-helal 21 11.0 8.45 81.1 8.10 5.55 100
Ras El-helal 22 9.80 7.25 79.9 6.90 4.35 98.8
Ras El-helal 23 11.7 8.20 98.0 8.40 5.00 89.7
Ras El-helal 24 14.1 10.6 100.4 10.8 7.40 921

Average 8.26 5.95 66.1 7.50 5.10 68.6
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FIG. 4: Activity concentration of “°K in sediment samples.

TABLE (2) : Comparison of average activity
concentrations values in (Bg.kg™) for ?°Ra #*Th
and “°K in beach sediment samples for different
countries.
Country

826 595 66.1 Presentstudy

320 330 470 [17]
350 30.0 400 [17]
330 280 310 [17]
460 110 140 [17]
500 25.0 370 [17]

3.2 The (*°Pb/*?*Ra ) activity ratio:

The activity ratio of (*°Pb/**Ra) [16] was
calculated at both depths of 5-10 cm and 50-70
cm in order to evaluate the geochemical behavior
(Refl2). We randomly selected eight sediment
samples at each depth to perform and estimate the
activity ratio. The results which are listed in
table(3) show that the average activity ratio
(**°Pb/**°Ra) is 1.48 and 1.28 at the depths of 5-10
cm and 50-70 cm respectively. Fig. 6 shows that
the beach sediment samples near the surface have

26Ra  2Th %K Reference

higher activity ratio than the bottom collected
sediment samples. This variation in the ratios
could be due to the presence of varying degrees of
disequilibrium between the members of **U
decay series in the coastal marine sediments or
some amounts of different pollutants in the sea
water.

H226Ra
H232Th

500

400
40K
300
200
100
0
& D
NI & 2327 K
Vs & 226R3
(SN

FIG. 5: Comparison of average activity
concentrations values in (Bg.kg™) for *°Ra
%2Th and *°K in beach sediment samples for
different countries.
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TABLE (3): Activity concentration of “°Pb and
the activity ratio of (*°Pb/?°Ra ) in sediment
samples.

3.80 1.40 3.10 1.16
13.9 1.49 11.6 1.30
15.5 1.59 8.10 1.39
9.80 1.40 12.6 1.20
4.80 1.50 13.1 1.29
17.4 1.59 7.10 1.39
145 1.39 9.00 1.20
194 1.50 12.5 1.30

12.39 1.48 9.64 1.28

== Depth(5-10)cm
1.7 == Depth(50-70)cm

1.4 /\/\/
13
1.2

5

0

(219pb/225Ra)
[y
w

10
Sample numbers
FIG. 6: Comparison of activity ratio of
(**Pb/**Ra ) in sediment samples at depths of 5-
10 cm and 50-70 cm

3.3 Radium equivalent activity (Req):

The radium equivalent activity (Req) Bg.kg™ is
used as a relative measure of the gamma ray
exposure rates and therefore external exposure
risk associated with ?°Ra, #**Th, and “°K. The
radium equivalent activity was calculated
according to Eq 1 [17].

Req =Aga + 1:43A7, + 0:077A¢ (1)
Where, Ar,, Am and Ay are the activity
concentration of **Ra, #’Th, and *K
respectively. As it can be seen from table (4), the
radium equivalent values Req in sediment samples
are ranged from 3.912 to 36.99 with mean value
of 21.85 at the depth of 5-10 cm, whereas it
ranges from 3.354 to 28.474 with mean value of
20.07 at depth the depth 50-70 cm. The Req mean
values in our study (21.85 and 20.07) Bq.kg™ are
found to be less than the maximum admissible
value of 370 Bg.kg™ [17].

Depth 5-10 cm Depth 50-70 cm

210Pb 210Pb/226Ra 210Pb 210Pb/226Ra

3.4 The absorbed dose rates (Dg):

The absorbed dose rate (Dg) nGh™ describes
the amount of radiation absorbed by an object or
person which is the amount of energy that
radioactive sources such as “°Ra, **Th, and “°K
deposit in materials through which they pass. The
DR was calculated according to Eq 2 [17].

D=0:462Ar,+0:621Am+0:0417Ax  (2)

Table (4) shows the measured Dg which was
calculated from the concentrations of the three
radionuclides, **Ra, #*Th, and “°K. The results
are ranged from 1.906 to 17.28 with average of
10.27 at the depth of 5-10 cm, whereas at the
depth 50-70 cm are ranged from 1.6 to 13.43 with
average of 9.492. The estimated mean values in
our study are lower than the world average
absorbed dose rate of 84 nG.h™* [17].

3.5 Annual effective dose rates (AEDR):

The annual effective dose rates (AEDg) mSv .y™
takes into account the object being irradiated and
the type of radiation. The AEDg was calculated by
the following Eq 3 [17].

AEDg = D x8760h x0:2 x 0:7SvGy™ x10° (3)
As it can be seen in table( 4), the corresponding
AEDgr measurements are ranged from 0.002 to
0.021 and from 0.002 to 0.016 at the depth of 5-
10 cm and 50-70 cm respectively. Therefore, the
mean values in our study are found to be (0.013
and 0.012) mSv y* which is less than the
estimated world average value of 0.07 mSv y*
[17].

3.6 External hazard index (Hex):

The natural radioactivity present in the
environment is the main source of radiation
exposure for humans. The primary contributors to
external exposure from gamma rays are “*Ra,
22Th, and “°K. The activity of these nuclides is
converted into a single quantity named as external
hazard index( Hey ). This Hey index value must be
less than unity in order to keep the radiation
hazard to be insignificant. The He, was evaluated
according to Eq 4 [17].

— Ath | ARa | Ak
Hex = 259 ' 370 ' 4810 )
Our Hex results in this study, which can be found

in table (4), are ranged from 0.011 to 0.099 with
average value of 0.059 at depth of 5-10 cm,
whereas, it ranges from 0.009 to 0.076 with
average value of 0.054 at the
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bottom depth of 50-70 cm. The two estimated
average values are found to be significantly less
than unity which is the recommended limit

according to Radiation Protection 112 and
UNSCEAR, 2000 report [17]

TABLE (4) : Values of radium equivalent (R.), external hazard index (He), absorbed dose rate (Dg), and the

Symbols Depth 5-10 cm

annual effective dose rate (AEDg) at depth of 5-10cm and 50-70cm.

Depth 50-70 cm |

Average Min Max Average

Req 3.912 36.98 21.85 3.354 28.47 20.07

Dr 1.906 17.28 10.27 1.600 13.43 9.492

AEDg 0.002 0.021 0.013 0.002 0.016 0.012

Hex 0.011 0.099 0.059 0.009 0.076 0.054
CONCLUSION: [6] J.U. Ahmed and H.T. Daw, Environmental

In summary, the results indicate that the natural
radioactivity concentration of ?*Ra, 2*2Th, and
“OK in north east coast of Libya is less than the
worldwide average. The average values of the
radium equivalent activity Req, absorbed dose rate
Dg, and annual effective dose rate AEDg are
found to be less than the recommended values.
Furthermore, the external hazard index Hex is
found to be significantly less than the unity which
is the recommended worldwide average. The
results therefore indicate that the radiological
threat of sediments in north east coast of Libya is
negligible and confirm that it is safe to carry out
the activities for the human beings.
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Detection of the mycotoxin Zearalenone from the filtrate of Fusarium oxysporum
isolated from onions

Fathia Mohamed Abu-Janah
Biology Department, Botany, Faculty of science Misurata university , Misurata, libya

Abstract: In this research, samples of onions were collected from several areas in the city of Misurata,
represented in Al-Dafniyah, Tomina, Zawiat Al-Mahjoub, Al-Ghiran, Quzir, Al-Jazeera, Misurata Markaz, Ras
Al-Toba, Al-Zarrouk and Qasr Ahmed, during the period from June to November 2018. Sampling, which was
represented in a kilo of onions from each region, where the number of complete samples was 50 samples, and
for each sample the Fusarium oxysporum grew 3 replicates, where the number of dishes was 150 dishes, then
the F.oxysporum was isolated From the basal part of the onion plant (discoid stems and fibrous roots) that
showed symptoms of the disease, and then grown on solid nutrient medium Potato dextrose agar (PDA) and
then grown in test tubes containing liquid Nutrient broth (NB) at 28 £2”°C in order to measure the wet and dry
weight of the filter and also for the purpose of detecting the zearalenone toxin from the filtrate. The process of
detecting the mycotoxin zearalenone was carried out in two steps. First, the sample was prepared and added 100
u 1 of the Bufffer comes with the kit for the test on 600 p 1 of the filtrate in special tubes with a cap with simple
shaking to ensure the homogeneity of the solution together, Secondly, injection with special materials consisting
of a standard solution. enzyme conjugate, substrate, chromogen and stop solution, and zearalenone readings
were taken by ELISA READER device, where it was proved through this research that F. oxysporum is one of

the fungi that secrete zearalenone toxin.

Keywords: Onion - Fusarium oxysporum - Zearalenone - ELISA READER.
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Study of physiochemical parameters and the heavy metals for the treated sewage
water in Misurata

Biology Department, Botany, Faculty of science Misurata university , Misurata, libya

Abstract: Samples of sewage water have been collected from Misurata 'station that is being located out of the
city from the southern area in Alseket area in order to study the physio chemical parameters for the treated
sewage water The samples have been collected from August to January 2010 immediately from the gathering
center ., one sample for 3 bis over six months period. The study included measuring and estimating the
electrical connection (EC), pH, TDS, and the total content of the heavy metals. Some of the were detected and
the results showed that the treated sewage water in Misurata consists of some heavy metals like (NA, K, Ca,
Mg). All of the tested elements in the treated sewage water were less the internationally allowed limit through
the six months of the year. Except the cadmium and iron elements which were above the internationally allowed
limit. The physio-chemical parameters for the treated sewage water from the purification plant in Misurata and
the one used in the irrigation of the public agricultural sekt project and the one that has irrigated the agricultural
feed. project. They show an increase in the electrical connection value for the treated sewage water samples.
They reached its highest value in January ms/cm 4460.0000. And reached its less value mS/cm 1338.2667 in
October with a total average of mS/cm3730.2526. And the total salinity reached the highest value for the total
dissolved salts in the treated sewage water 2899.3333mg/liter in January and the less value 2495.6667 Mg/liter
in September. The average of total salinity through the studied six months is 2697.7895mg/liter The pH for the
treated sewage water tends to be base since it fluctuates in a narrow limit around the general average that
reached 7.9967mg/liter throughout November.

Keywords: physiochemical, treated, parameters, water, sewage water
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