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Salama M E. Elfasi A R , Eltarhony S S *

Corona virus (COVID-19) has spread all over the world since the beginning 0f2020,
Keywords: COVID-19, and it has caused many deaths around the world. However, it has been active in some
BEE, Environmental Impact, countries more than others, such as China, India, Spain, and Italy, which have faced
Medical Weast Air a rapid increase in confirmed cases and the number of deaths since the pandemic
started. Research results showed that the spread of the COVID-19 was very high in
cities that had high level of air polluted with nitrogen dioxide and PM2.5. Although
the initial reports of the effects of the pandemic on the environment showed that the
environment was the beneficiary of this pandemic, as a result of the lockdown and
the precautionary measures followed in the world. As a result, the air quality
improved; greenhouse gas emissions decreased; water quality increased; and noise
decreased. In addition, the pressure on tourist destinations has decreased which may
help in restoring the ecosystem and returning wildlife. Despite all these advantages,
negative effects associated with the pandemic have appeared, such as an increase in
medical waste; an increase in the consumption of personal protective equipment
(PPE); and the random disposal methods used to get rid of them. Moreover, the
burden of untreated waste that constantly threatens the environment has sharply
boosted. This review aims to explore and analyze the direct and indirect
© 2022 LIEEST. All rights reserved. environmental effects of the Covid-19 pandemic on the environment and try to
Peer review under responsibility of develop some solutions to restore the ecosystem by achieving environmental
LJEEST sustainable development.
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Abstract

Background: Medicinal products are important in keeping human health, but
various pharmaceutical products contain hazardous chemicals that may
contaminate the surrounding environment in case they are improperly treated or
disposed of. Pharmacies may dispose expired pharmaceuticals directly in
rubbish which influence the environment. Aim: This study was performed to
measure how the local pharmacies dispose their expired medications in Al-
Bayda city in northeast Libya. Method: 56 registered pharmacies were selected
in a questionnaire survey which conducted between August 2020 to January
2021, to obtain their methods on how they dispose of the expired medicines.
Results: The survey found that majority of participants handled expired drugs to
municipal guards (62%), followed by discarded in the general waste (32%),
whereas returned to pharmaceutical suppliers and keeping medication in the
pharmacy storage were 4 and 2% respectively. It is important to educate
pharmacists about the environmental risks of throwing expired medicines in
public waste and environmental protection guidelines must be followed.
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INTRODUCTION

risk of poisonings, misuse and abuse. Medicines

discarded in open landfill not only enter waterways

Expired medicines are potentially toxic substances that
should be managed effectively to avoid accumulation of
potentially toxic pharmaceuticals in the environment.
Many expired medicines in the community pharmacies
are disposed of via general waste. Medicines discarded in
rubbish bins end up in landfill and may damage the
environment, they may also be found by unintended
recipients including children and animals, increasing the

affecting marine life, but also enter the water table via the
sludge component of the sewage treatment process
thereby potentially affecting human and animal life
(Michael et al., 2019). . It is therefore critical that expired
drugs are disposed of safely. This study research is
designed to assess how the local pharmacies dispose of
their expired medications within the city of Al-Bayda,
Libya.
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MATERIALS AND METHODS

A questionnaire survey was used for the study. Structured
questionnaires were sent to 56 of registered community
pharmacies in the city of Al-Bayda, north-eastern, Libya
in Aug 2020 to Jan 2021. The participants were asked
questions about how they disposed of expired
medications. Only registered community pharmacies and
pharmacists who filled their informed consent to
participate in the study were included in the survey.

The questionnaire consists of sections used in obtaining
information on respondents’ demography, disposal
practices toward expired medications.

RESULTS AND DISCUSSION

Figure: (1). Methods used to dispose of expired
medications

DISCUSSION

The result of the survey study indicated that majority
(83.92%) of community pharmacists were male and 41%
were within the age range of 32-41 years and 35.7 % were
within the age range of 23-32 years (Table 1).

Table :( 1). Demographic characteristics of the respondents (n
=56)

Participant N %
classifications
Gender
Male 47 83.92
Female 9 16.074
Age
23-32 20 35.7
32-41 23 41
41-50 7 125
50-59 4 7.14
59 and above 2 3.57

The chart below represents the ways to dispose expired
medications of different community pharmacies in Al-
Bayda city. Their various routes of disposal were mostly
through handling expired drugs to municipal guards
(62%), following by throwing in the general waste (32%),
whereas return to pharmaceutical distributors and keeping
medication in the pharmacy storage were 4 and 2%
respectively.

Methods Used to Dispose of Expired
Medicines

Serious hazard starts when expired medications reach the
groundwater or surrounding environment, however, the
proper disposal of medicines can protects the human and
the earth through keeping medicines from entering
streams and rivers when throwing expired or damaged
medicines into garbage containers or any other site pose
leakage to water sources (Boehme, 2008) (Reisinger,
2020), prevents poisoning of children and pets ,avoids
misuse by teenagers and adults and prevents health
problems from accidentally taking the wrong medicine or
too much of the same medicine (Reisinger A J, 2020).

According to weight estimation of expired drugs disposed
by national company of drugs and medical supplies in
Tripoli and Benghazi during 2002(tone/year) repored that
pharmaceutical waste generated from public pharmacies
considred as the second producer of medicinal waste
after hospitals.(Altabet A, 2019) which clarify the
importance of study the drug discarding pharmaceutical
waste from pharmacies.

Limited published data on the disposal of medications
methods among pharmacies have been found, this study
found that the second method (32%) of participants to
dispose the expired drugs generated from community
pharmacies is thrown in general waste, after that undergo
burning in municipal open landfill, using this method
considered to be an open uncontrolled non-engineered
dump, which is an old method and inappropriate
according to the WHO guidelines, since untreated waste
discharged into an uncontrolled, non-engineered open
dump does not protect the local environment , through
burning at low temperature, toxic pollutants may be
released into the air from paper, cardboard packaging and
(PVC) plastic. They should preferably be discharged after
immobilization by encapsulation or inertization (WHO,
2006).

Furthermore, evacuating collecting garbage truck in the
places nearby the seas or other water sources, according
to study conducted in the Denmark (Holm et al., 1995)
found high levels of antibiotics in the groundwater of the
land used to dispose antibiotics.

Water treatment plants are generally not equipped to
routinely remove medicines, limit capacity for removal of
the medication and pharmaceutical derivatives which
depend on nature and composition of the medication,
amount and kind of distillation processes and
accumulation of leaked liquids at the collection garbage
area. Reported as the main reasons of increasing the risk
of the pollution in the surrounding environment (seas,
rivers, etc.)(Reisinger, 2020). A real possible risk is the
proliferation of drug-resistant microorganisms in the
environment from presence of different types of
antibiotics within the disposed pharmaceutical waste (N
Carroll and W Siegfried, 2010)
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The threat of antibiotics resistance is a really major issue
within the scope of scientists. The resistance to antibiotics
occurs naturally, however misuse of antibiotics in humans
and animals is accelerating the process (Services, 2013).
A regional study within Al-Bayda city on methods of
disposal of expired and unused medications among the
general public found that 77.3 % of disposed medications
in the rubbish among them 40% of the participants have
used antibiotics (Shailabi T and Akrim Z, 2021). Its
obvious that concomitant dispose of expired medication
directly to rubbish from general public as well as local
pharmacies within city of Al-Bayda may increase the risk
of antibiotics resistance.

In the current study, it was found that a insignificant
number of pharmacies were seen to return the expired
medications to the pharmaceutical distributors (4%).
According to the WHO guidelines, expired drugs must be
disposed of safely, without harming people and the
environment. including return to manufacturer through
negotiation with suppliers for the possible return of drugs
that are about to expire. As they may follow the
established appropriate techniques by WHO which
include, engineered landfill, waste immobilization:
encapsulation, inertization, sewer, medium temperature
incineration, novel high temperature incineration and
chemical decomposition (WHO, 2006)

Few pharmacies (2%) are keeping the expired drugs in the
storage of the pharmacy for long period until being
handled to municipal guards, which possibly have a
negative health effect on the pharmacists and other
workers in the pharmacy as pharmacies storge are not
designed for keeping expired medications.

The major route of disposal was; mostly through
handling expired drugs to municipal guards (62%). It is
supposed that local ministry of health office team make
arrangements for a waste contractor to collect the
medicines from pharmacies at regular intervals rather
than handling them directly to municipal guards.
Additionally, segregation is also required under the
hazardous waste regulations.

One of the methods suggested
to dispose date expired and unused medicines from
pharmacies in United Kingdom is that the pharmacy
must, if required by (national health service) England and
(national health service) Improvement or the waste
contractor, sort them into solids (including ampoules and
vials), liquids and aerosols; the waste contractor will be
able to advise on whether this is necessary. The local
NHS England and NHS Improvement team will make
arrangements for a waste contractor to collect the
medicines from pharmacies at regular intervals.
Additional segregation is also required under the
Hazardous Waste Regulations (Pharmaceutical Services
Negotiating Committee, 2021) thus, Medical waste
companies approved for the destruction of medicines,
which are controlled by several governmental sectors,
including the municipal guard, ministry of health
member's and Libyan food and drug authority must be

provided to take part in Libyan drug disposal system to
overcome the current impaired waste treatment system to
prevent improper disposal of expired medications in the
trash.

CONCLUSION

Create planned programs to raise awareness among
pharmacies about the health and environmental effects of
improper disposal practices of expired medications are
very useful, which Advise pharmacies not to throw the
expired medicines in the general waste or return the
expired medications to the pharmaceutical distributors
depending on prior agreement. In addition as stated by
WHO guidelines, it is important to have a good drug
management system to reduce the accumulation of
expired drugs in the pharmacies by regimen for
estimation of drugs based on utilization or sales data ,a
well-functioning stock inventory control system, and
Practicing’ First Expiry First Out (FEFO) and First In
First Out (FIFO) for drugs stocked. Therefore, it is crucial
for frontline health care professionals, and, in particular,
pharmacists who managing the stock to educate on the
importance of proper medication disposal and the correct
way to dispose of expired medications, that have a good
environmental impact.

LIMITATIONS

The disadvantages are the uncertainty of the quantity of
expired medications, due to the absence of weight from
pharmacies, as well as the municipal guard, and the
different in weight or size of bags as well as collection
boxes used.

Further similar study should be taken in other different
cities in order to obtain more data regarding community
pharmacies' drug disposal. Additionally,
nonresponsiveness from some of the participants was a
problem due to lack of interest.
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Abstract

Accompanied produced wastewater (APWW) from Libyan oil and gas fields
comprises a large volume (10 to 15 billion barrels that generated annually), as
residue from oil and natural gas industry. Its highly saline (5,000 to 220,000
mg L-1 TDS) which upon inadequate treatment and disposal into open pits
around oil and gas fields caused severe environmental impacts. In this regard
the author trying to highlight the faith of trace elements associated with
produced wastewater and other released effluents when their concentrations
higher than seawater (100,000 mg/L TDS). It also reveals faith of
Technologically Enhanced Naturally Occurring Radioactive Material (TE-
NORM) retained under pit sediments. As dissolved salts, elements cations and
anions, and TE-NORM are potentially contributing to long-term ecological
pollution effects on workers, agriculture farm land and wild animal life. Not
only this but also it speaks about systematic approaches to:, (i) produced
wastewater contaminants release from Libyan oil and natural gas production
fields to the surrounding environment; (ii) the concerns regarding the long-
term environmental impacts on produced wastewater ways in the region.
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INTRODUCTION

Oil and gas production in Libya began in mid-1960,
however ; recently oil and natural gas drilling activity
has increased due to the technological innovations of
combined hydraulic fracturing and horizontal drilling
techniques. Hydraulic fracturing is a well stimulation
process which injects a high volume mixture of water,
sand and chemical additives into a geologic formation at
high pressures, thereby opening or enlarging fractures in
the oil and gas reservoir bed rock. These advances have
made conventional hydrocarbon resources economically
viable, particularly in the Granites and organic-rich shale
formation in the oil and gas reservoir. The recent
increase in drilling and production has been
accompanied by heightened environmental and public
health concerns because of possible contamination of
drinking water resources, air quality, and surface water.
During the hydraulic fracturing process large volumes of
a mixture of water and chemicals are pumped under high
pressure into the target rock formation. The high
pressure breaks apart the rock increasing recovery of the
hydrocarbons. The injected fluid mixes with water that
was trapped in the formation. A portion of this mixture
flows back to the surface via well bore, termed produced
water, and is the largest waste stream in the exploration
and production process (Ray et. al.,1992). Since a
portion of produced water is from the target formation, it
is geochemically related to the natural interaction of
formation rocks and water over geologic time. The
resulting produced waters are therefore also high in
salinity, usually defined by the total dissolved solids
content (TDS, mg L) in water (Vengosh 2003), organic
compounds from hydrocarbons in the formation,
inorganic metals, and, TE-NORM.

The chemical composition and volume of produced
water (10 to 15 billion barrels generated annually within
Libyan oil and gas fields) are what makes it a major
challenge to maintain a clean environment. A common
treatment and disposal method of produced wastewaters
in oil industry is through wastewater treatment plants.
However, some current treatment methods may be
incapable of effectively removing many constituents and
subsequently release such wastewater into underground
water basins which could be highin TDS, TE-NORM

and organic compounds. Many of these chemical
components can be toxic to freshwater biota at elevated
concentrations in receiving waters (Boelter, 1991).
Currently, dilution of the APWW in the receiving
stations on surface pits is relied upon to reduce
potentially harmful concentrations of contaminants
(Urbina, 2011). Disposal of APWW from off-shore
drilling has been well studied for marine ecosystems
(Neff et al. 2011; Payne et al. 2011; Balaam et al. 2009;
Azetsu-Scott et al., 2006), in contrast a little is
understood, regarding the release of brine effluent from
treatment facilities into fresh surface water systems.
Thus information about the contaminant loading
resulting from the disposal of oil and gas APWW, and
raised concerns regarding the long-term environmental
and ecological impacts on waterways are important.

Objectives

Produced waters can vary significantly in composition
and salinity, depending on the type of production
operation, the geologic source of such water, and the
treatment of the water once it is brought to the surface
(Pillard et al. 1996). Since no two produced waters are
alike, region-specific studies need to be conducted to
address the potential environmental risks from disposal
after treatments. The combination of dissolved and
particulate inorganic metals, TE-NORM and salinity
pose unresolved questions regarding the fate and
potential effects of the wastewater’s disposal on an open
pits ecosystem. Thus aim of this study is to (1) assess the
concentrations of contaminants released into the
surrounding  environment, (2)  determine  the
contaminants’ persistence in land, and (3) deduce the
ecological implications of the release of treated
produced water effluent into underground freshwater
systems based on results and a literature review.

Review of Produced Water Disposal Methods

Produced water disposal and management practices by
different oil and gas production companies in Libya
cannot guarantee a problem-free future, it should enable
a waste holder to minimize the risk of incorrect disposal.
Waste holders have an obligation to maintain “cradle to
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grave and beyond” knowledge and, as far as practicable,
control, of their wastes, and the NOC guide shows how
that can be achieved in the oil industry. It is incumbent
upon all waste holders to ensure that they take all
reasonably practicable steps to dispose of their wastes in
a manner that minimizes risk to people and the
environment. This has been the oil industry's practice for
many years and is often referred to as the producer's
"Duty of Care". Experience has shown that what is
considered, at a certain point in time, to be an acceptable
disposal solution has the potential to become
tomorrow’s environmental problem. The choice of
disposal routes and sites should make allowances for
that possibility. Cost is invariably an important factor in
the choice of a disposal route but it must be borne in
mind that the future costs of dealing with inappropriately
disposal of TE-NORM waste and produced water are
likely to exceed those of the initial disposal by many
orders of magnitude.

Large volumes of water, typically 10 to 15 million
barrels of water per year is recovered from the wells in
addition to the natural formation produced water,
thereby producing large volumes of wastewater. The
volume of APWW in some Libyan oil and gas fields
may account for less than 30% to more than 70% of the
original fracture fluid volume. Recovery time of the
produced water varies from several hours to several
weeks. There are several options for disposing of flow
back and produced waters. Some options include:(i)
reinjection into an underground disposal well, (ii)
discharge to a nearby surface water body (Pits), (iii)
treatment by a publicly owned treatment works (POTW)
designed for sewage treatment, and (iv) treatment by a
commercial treatment facility (Veil, 2010). However, in
Libyan oil and gas fields, many of the applied processes
removes some metals but does not remove total
dissolved solids (TDS). The constituents of TDS are
inorganic salts, organic matter and other dissolved solids
in water. When present at certain levels TDS can
provide beneficial nutrients from minerals, however
high concentrations of TDS in APWW contains
contaminants that are potentially hazardous to
freshwater ecosystems.

The volume of produced water has increased in recent
years as gas industry has compromised the capacity of
POTWs to manage the increased volume of flow back
and produced water, which has occasionally resulted in
elevated levels of TDS (Veil, 2010). Although the
practice of recycling and reuse of produced and flow
back water is increasing, residual waste from these
methods still require disposal (Urbina, 2011).
Additionally, the practice of underground injection
disposal is associated with inducing seismic activity
(Johnson, 2011). Therefore, the ultimate disposal
method for the foreseeable future is treatment and
release to surface waters via pits that originally designed
to be a disposable site for separated water.

Although there was no regulation in Libya to manage
the disposal of produced contaminated wastewater
within operating oil and gas fields, however, in 2010,

new effluent standards were set in USA to 500 mg L™ of
TDS as a monthly average threshold for new facilities,
and facilities expanding their volume capacity (PA DEP
, 2010). The many existing facilities that discharge loads
of TDS prior to the effective date of this regulation are
exempt from the new effluent standards (PA DEP,
2010).

In addition to its natural components, produced waters
from oil production may also Contained groundwater or
seawater (generally called “source” water) injected to
maintain reservoir pressure, as well as miscellaneous
solids and bacteria. Most produced waters were more
saline than seawater (Cline, 1998). They may also
include chemical additives used in drilling and
producing operations. Those chemical additives
mixtures can include:

- Corrosion inhibitors and oxygen scavengers to reduce
equipment corrosion.

- Scale inhibitors to limit mineral scale deposits;
biocides to mitigate bacterial fouling;

- Emulsion breakers and clarifiers to break water-in-oil
emulsions and reverse

breakers to break oil-in-water emulsions.

- Coagulants, flocculants, and clarifiers to remove solids.

Those chemicals within APWW can affect the oil/water
partition coefficient, toxicity,

bioavailability, and biodegradability (Brendehaug et al.,
1992). In conjunction with many additives that required
in larger amounts, to assure flow assurance in subsea
pipelines (Georgie et al.,, 2001). Particularly when
APWW separated from gas during the production
process, having higher contents of low molecular-weight
aromatic hydrocarbons such as benzene, toluene, ethyl
benzene, and xylene (BTEX) than those from oil
operations; hence they are relatively more toxic than
APWW from oil production. However, for APWW
discharged offshore, the volumes from gas production
are much lower, so the total impact may be less.
Significant differences between offshore oil field
APWW and offshore gas APWW exist for other
Parameters as well. For example, in the North Sea,
ambient pH is 8.1 and chlorides are about 19 g L™
Produced water discharges from oil platforms in that
area have pH levels of 6 - 7.7, while those from gas
platforms are more acidic (about 3.5 - 5.5). Chloride
concentrations range from about 12 to 100 g L? in
produced water associated with crude oil production and
from less than 1 to 189 g L in produced waters
associated with natural gas production.

Technologically Enhanced Naturally Occurring
Radioactive Material (TE-NORM)

The environmental release of effluent containing TE-
NORM can have major implications for surrounding
environment. A great deal of tension between the energy
industry, federal and state governments, advocacy and
lobbyist groups, and the media has been around
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radioactivity in treatment facility effluents and the
potential risk of it migrating to public water supply
intakes (Urbina, 2011). Soluble radionuclides are found
in produced water depending on the geologic formation
from which the water is produced (Ray et al., 1992).
Radioactive elements such as uranium, radium and
radon are dissolved in high concentrations from long
periods of water-rock contact. Radioactive isotopes are
generally quantified in terms of activity. Activity units
of picocuries per gram (pCi/g) are used to define the
activity of radium in soils and sediments, and picocuries
per liter (pCi/L) for radium in produced water. Isotopes
of radium (®°Ra and ?2%Ra) can be measured
individually and in sum represent the total radium
concentration. The activity of 226Ra is usually three
times that of 22Ra, therefore 2%5Ra is the primary isotope
of concern in relation to long-term radiological issues
(Smith, 1992).

Radium has been documented in formation waters in
many sedimentary basins (USGS, 2011), and in the
Northern Appalachian Basin radium has been measured
in the water co-produced with gas and oil from
Devonian (Marcellus) age rocks. Produced water from
the Marcellus Shale contains statistically more radium
than non-Marcellus Shale produced water (USGS,
2011). Radium activity in produced water from the
Marcellus Shale ranges from under the detection limit to
18,000 pCi/L, These radium values are high enough that
a possible radiation hazard exists, especially where
radium could be adsorbed on iron oxides and accumulate
in brine tanks (Dresel, 2010), or potential accumulation
in facility equipment.

Radioactivity can accumulate on sediment, adsorb onto
clay particles or onto oxide grain coatings (Vengosh et
al 2009; Krishnaswami et al., 1982; Ames et al., 1983;
Sturchio et al., 2001), and it is largely a function of the
amount of produced water that has come in contact with
the sediment over time (USGS, 1999). The potential
release of TE-NORM into the environment is another
reason why further studies must be conducted, because
regulatory bodies in Libya have claimed that dilution is
effectively removing the risks posed by the discharged
wastewater by reinjection through abandoned oil wells.
Radium is capable of bioaccumulation in plants, and
fish, (Vengosh et al., 2009) which could pose significant
risks of cancer for people who eat fish coated from
certain waters regularly (Urbina, 2011). Few
investigations have been conducted for oil and gas
produced water sources of radium (USGS, 2011) and
there is insufficient knowledge and data regarding the
releases of produced water TE-NORM to freshwater
systems. These factors highlight the importance and
need to measure the activity levels at and nearby
treatment facility outfalls and quantify TE-NORM levels
around disposable pit environment.

Libyan Promulgated Legislative Background

The operations of oil and gas fields as well as oil
refineries, are controlled by Two National Acts that
were promulgated by Libyan government (Act No 2 of

1982, and Act No 15 of 2005). Such Acts covers all
emissions of pollutants including liquid and solid
wastes. Not only these but operating companies under
NOC management practicing There national standards
as a reference document on Best Available Technology
(BAT) for refineries which has been produced by the
European Institute for Pollution Prevention and Control.
Additionally NOC enforced all operating companies in
Libya to follow the safety guide that was put to be
implemented.

Produced Wastewater Management Practices

Produced water is the largest volume waste stream
associated with oil and gas production. Its management
practices are driven by the cost of the hydrocarbon
resource. Because produced water is viewed as a waste
by-products to the oil and gas industry, historically, the
most commonly practiced management strategies are
aimed at disposal rather than beneficial use. The most
common practices for produced water disposal include
land application or discharge, subsurface injection, and
offsite trucking.

* Land application or discharge is a relatively
inexpensive method of disposal for produced water.
However, this is only an option for relatively high
quality produced waters. If the water is of poor quality,
contamination of the surrounding soil, water, and
vegetation can occur. Regulatory guidelines also must
permit land applications.

» Subsurface injection is the industry preferred
alternative to produced water disposal. In some cases,
re-injection of produce waters is not feasible because the
subsurface formation does not have the capacity to
receive the water.

* In the event that land application or re-injection is not
feasible, the water may be trucked to offsite, re-injection
facilities. Re-injection facilities commonly are located
around a feasible accepting geologic formation for
injection. These facilities sometimes include minor
treatment applications aimed at lowering the scaling
potential of the reinjection water or modify the
chemistry of the water to aid in disposal.

» Offsite trucking is another water management strategy
preferred by producers from a liability standpoint;
however, it is very costly.

Typically, operating oil producers adapted a limited
water treatment experience and are hesitant to develop
or employ produced water treatment technologies given
their negative past experiences. From an oil and gas
producer’s perspective, the primary concern of
beneficial use of produced water as a management
strategy is liability; therefore, re-injecting the water into
the subsurface formation is the preferred disposal/
management method. However, in some areas, disposal
is not possible because the geology of the subsurface
formation cannot accommodate the disposable water, or
re-injection may cause contamination of other
subsurface water supplies.
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Impacts of APWW on Surrounding Environment

Impacts caused by the disposal of APWW on
surrounding environment had not been reported since
the mid-1963 when the first oil and gas wells were
drilled and operated. The most commonly reported
environmental concerns are as follows: degradation of
soils, ground water, surface water, and ecosystems they
support (Otton, 2006). Because many APWW contain
elevated levels of dissolved ions (salts), hydrocarbons,
and low concentration of trace elements, untreated
APWW was discharge to open pits which might be not
harmful to the surrounding environment, and was at that
time (1965) the recommended method of disposal.
Additionally large wastewater volumes can causes
erosion to large land area disposal basins, and corrosion
to carbon steel pipeline. The volume of the receiving pit
is critical in determining environmental impacts as
onshore discharge offers substantive dilution, capacity.
Physical water properties of concern include
temperature, effervescence, low dissolved oxygen
concentrations, as well as high and low pH depending on
the reservoir bedrocks and wells type. Sodium is the
most commonly occurring dominant cation in produced
wastewater. High sodium levels compete with calcium,
magnesium, and potassium for uptake by plant roots;
therefore, excess sodium can prompt deficiencies of
other cations. Elevated levels of sodium also can cause
poor soil structure and inhibit water infiltration in soils.
Infiltration into shallow ground water sources is also a
concern when water is applied for irrigation use or
discharged in pit. Mineral accumulation due to
subsurface ion exchange can change the water quality of
shallow, underlying aquifers.

Trace elements, including boron, lithium, bromine,
fluorine, and radium, also occur in elevated
concentrations in some produced waters. Many trace
elements are phytotoxic and are adsorbed in the soil.
These elements may even remain in soils after the saline
water has been flushed away. Radium-bearing scale and
sludge found in oil field equipments and discarded on
soils, posed additional hazards to human health and
ecosystems. Meteoric water applied to contaminated
soils has the potential to solubilize metals and transport
them through the subsurface. Precipitation of metals and
metal solubility are important considerations in applying
these constituents to soils.

Study Limitations

The most significant limitations during this study were:
(i) No effluent discharging from the outfalls at the time
of sampling for certain sites. (ii) There is no specific
“schedule” as to when facilities will discharge effluent,
discharge depends on the volume of APWW the facility
accepts at a given time (e.g. high volume accepted short
time period of 1 day and subsequent treatment). (iii) At
certain sites, the spatial distribution of sampling was
limited by lack of public access or unclear pathways to
reaching the targeted site of sampling. (iv) Another

limitation is the number of samples collected at each
Site and the temporal distribution of sampling, thus
improving the robustness of sample collection by
increasing sample frequency and number, could
strengthen our findings. (v)) Lastly, the high salt content
in the samples required heavy dilution for DCP and ICP-
MS analysis, which in turn resulted in interferences in
the true concentration of certain trace metals.

RESULTS AND DISCUSSION

Results obtained that include radiological survey of
studied sites as well as analysis of APWW and solid
scale were tabulated in tables 1, 2, 3,and 4. Such results
pointed out to facts which assure the existence of
NORM pollution of some regions where those oil and
gas production fields located. However; some oil fields
polluted by TE-NORM (hot spots) particularly those
dogged in region characterized by presence of granite,
and sedimentary reservoir bed rocks. This study
provides a first time systematic approach of measuring
contaminant concentrations in effluent, contaminant fate
in streams, and a first look at concentration of oil and
gas produced TE-NORM in stream sediments. Based on
the literature review and its application to this study’s
findings, salinity stress to freshwater systems appears to
be the most significant threat to the ecosystem.
However, there is a need for multidisciplinary scientific
studies under ecosystem-based management approach to
give information about fates, and effects of chronic, low-
level exposures of the different chemicals within
produced wastewater to the environment (Neff et .al.,
2011). As with many environmental issues reducing
pollution and prevention of environmental risks, the first
step is to prevent or minimize pollution. The goal is to
keep the volumes and toxicity of pollution to a minimum
at the point of origin. However, with established oil and
gas refinery plants, while some re-engineering is
possible, pollution reduction might be the only option by
biodegradable process chemicals, as well as staff
education and training to identify pollution issues and
their remediation. However, utilization of treated
APWW (which not the case in Libya), under optimizing
nutrient input to wastewater-irrigated soils may have
multiple environmental benefits, hence there could be
some environmental risks associated with the use of
untreated or partially treated wastewater in irrigation.
Those risks include soil contamination, groundwater
pollution and surface water degradation.

Table-1 Worldwide Common inorganic Constituents Cations in APWW

Constituent Units Concentration Range
Low High Median
TDS mg/L 100 400,000 50,000
Sodium mg/L 0 150,000 9,400
Chloride mg/L 0 250,000 29,000
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Barium mg/L 850
Strontiu mg/L 6,250
m Table -3: Radioactive (TE-NORM) detected in APWW within Oil &
Sulfate mg/L 0 15,000 500 Gas production.
E.lcarbo mg/L 0 15,000 400 Radionuclide Half Type Product
Calcium mg/L 0 74,000 1,500 Life ( tu) of decay
226 Ra 1600 a Alpha (o) 22Rn
Tab!e -2 Constituents and residues concentration of APWW in (mg/L) 228 Ry 57a Beta (B) 228 Th
in oil and gas 228 Th 19a Alpha (o) 2’Ra
224 Ra 3.7d Alpha (¢) 2°Rn
, o , 210 pp 22.3a Beta (B) %°Po
Constituents within Concen. in (mg/L 22 R 3844 Alpha (@) 2° Po
APWW
Oil and grease residues 25.00 Tabla—d: Radioactivie concantrafion in (Bg =1 ) of
Anthracene 0.02 Five analvzed solid sale szmple:
n-Alkenes 1.64 Szmpls Samgpls  Actwvity concentrations in(Bg =)
Phenol 1.54 Mo wif =i Towzl (By Tomliz) *¥Ra  *Ea
Toluene 191 o o ’
Ethylbenzene 730.20
Bromide 0.08 — 101 1 11.45 1087 813 182 87
Potassium >158000 2 1254 1062 £74 248 13
Barium 55.64 3 1162 1006 820 £l 158
Boron 2573 4 14.32 746 457 s4E 164
Sodium > 149835 3 17.10 712 g7 657 [ ¥1
Cadmium 0.032
Coliseum 0.01-74185
Copper 0.45
:_rg:d ggg Further Research
Manganese 0.15-175 Applying these findings in a broader sense, the
Mercury 0.0015 radioactivity concentration of TE-NORM in oil and gas
Nickel 0.01-92 produced water has yet to be quantified in fresh water
Zine 0.005 sediments. Further studies at other treatment facilities
' should be conducted to measure TE-NORM levels in
Titanium 1.32 sediment. Additionally, the impact of oil and gas
produced TE-NORM is not well known from ecological
Nitrogen (N — N H3) 100 - 300 perspective. Therefore further research should also
Radioactive Ra - 226 (in pCi/L)  0.006 investigate the long-term ecological effects of TE-
Radioactive Ra - 228 (inpCi/L) ~ 0.003 NORM bioavailability. The chronic impacts associated
Strontium 0.02 - 6200 with long-term exposure must be quantified to assess the
Sulfate 0.01 - 14900 long-term ecological impacts of produced water
Chloride 0,01 — 254923 discharges (Holdway 2002). The continual chronic
Bicarbonate 0.01 - 14750

Figure-2 Flow chart of APWW filtration before final discharge.

Efftoant
Discharge

exposure may cause sub-lethal changes in populations
and communities, including decreased community and
genetic diversity, lower reproductive success, decreased
developmental success and endocrine disruption among
other issues (Holdway 2002). Therefore, continued oil
and gas production means more wastes will be generated
and subsequently require disposal. For the foreseeable
future, wastewater treatment facilities will continue to
play a major role in disposal practices until more
effective and less costly treatment methods are widely
adopted. Hence disposal assessment will provide a
snapshot by comparison of water quality to treatment
facility effluents, and to quantify potential impacts from
brine contamination seen in fresh surface water table.
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CONCLUSIONS

This study provides a systematic approach of measuring
contaminant concentrations of oil and gas produced TE-
NORM. Based on the literature review and its
application to this study’s findings, salinity stress to
freshwater systems appears to be the most significant
threat to the ecosystem. However, there is a need for
multidisciplinary scientific studies under ecosystem-
based management approach to give information about
fates, and effects of chronic, low-level exposures of the
different chemicals within produced water to the
environment (Neff etal. 2011). Hence disposal
assessment will provide a snapshot by comparison of
water quality to treatment facility effluents, and to
quantify potential impacts from brine contamination
seen in fresh surface water table.

As APWW generated in large volumes across Libyan
territory from conventional petroleum production with
the majority of the water produced in WAHat region.
Given the large volume of water generated during
operations, such produced water could be considered an
alternative water resource in locations experiencing
water shortage.

Produced water could be used to augment conventional
water supplies for use in irrigation and livestock
watering, and industrial applications. Water quality
issues may need to be addressed for produced water to
be used for these beneficial uses. For agricultural
purposes, most produced water sources contain elevated
levels of sodium and high conductivity that require
treatment to eliminate the possibility of damage to crops
and livestock. In some region, produced water volumes
are large enough to make a significant contribution to
the water demand for irrigation and livestock.

Numerous treatment technologies have been suggested
for produced water. This document provides a
qualitative comparison of the different technologies and
provides guidance on the benefits and limitations of each
technology. Water quality constraints and site-specific
design criteria should be used to select the most
appropriate treatment technology for produced water
source and desired beneficial use. Appropriate
management techniques will allow produced water to be
used as a resource rather than treated as a waste to meet
the growing water demand in Libyan sub-Saharan. Thus
there is a need for extreme work, along with more
research conducted by others (Scientific, and
Technological Organizations in Libya),to evaluate
produced water occurrence, quality, quantity, and
beneficial uses of produced water, as well as its
treatment technologies. Future work should focus on
simultaneously considering all information (data
available) to develop site-specific produced water
management strategies, that are both environmentally
and economically efficient and feasible.

production year APWW in miion bariks

Millon barils 10°

Figure-1 show the amount of produced water in million bar. since
the discovery of oil and gas in Libya

REFERENCES:

Argent, D.G., Kimmel, W.G. (2008). A Comprehensive
Icthyofaunal Survey of Tenmile Creek
Watershed Phase 1.Final Report for Grant
Agreement WRCP-06169.

Azetsu-Scott, K., Yeats, P., Wohlgeschaffen, G.,
Dalziel, J., Niven, S., Lee, K, (2007).
Precipitation of heavy metals in produced
water: Influence on contaminant transport and
toxicity. Mar. Environ. Res. 63, 146-167.

Balaam J.L., Chan-Man, Y., Roberts, P.H., Thomas,

K.V.  (2009). IDENTIFICATION  OF
NONREGULATED POLLUTANTS IN
NORTH SEA-PRODUCED WATER

DISCHARGES. Environmental Toxicology and
Chemistry 28, 1159-67.

Boelter, A.M., Lamming, F.N., Farag, A.M., Bergman,
H.L., (1992).Environmental effects of saline
oil-field discharges on surface waters.
Environmental Toxicology and Chemistry 11,
1187-1195.

Clark, C. E, & Veil, J. A. (2009). Produced water
volumes and management practices in the U.S.
Washington, DC: United States Department of
Energy, National Energy  Technology
Laboratory, Project No. DE-ACO02-
06CH11357.Retrieved April 26, 2011.

Dresel, P. E., and Rose, A. W., (2010). Chemistry and
origin of oil and gas well brines in western
Pennsylvania: Pennsylvania Geological Survey,
4th ser., Open-File Report OFOG 10-01.0, 48p

Holdway, D.A. (2002). The acute and chronic effects of
wastes associated with offshore oil and gas
production on temperate and tropical marine
ecological process. Marine Pollu.Bulletin 44:
185-203.

Libyan Journal of Ecological & Environmental Sciences and TeCANOIOGY ..............ccoeueeeeeeeeeeeeeeeeeeeeeeiieeeieeeeeeeeeeeesieeaiseeans 23



A. H. Fawaris

Conference on Environmental Impacts of Pollution 2021

Johnson, K. (2011). “Underground Injection Wells as an

option for disposal of shale gas wastewater
policies and practicality.” Marcellus Shale
Education Webinar. February 18, 2010.

Kargho, D.M., R. G. Wilhelm, and D.J. Campbell

Mount,

Neff,

(2010), Natural Gas Plays in the Marcellus
Shale: Challenges and Potential Opportunities,
Environmental Science & Technology, 44(15),
5679-5684.

D.R., Gulley, D.D., Evans, J.M., (1993).
Salinity/Toxicity Relationships To Predict the
Acute Toxicity of Produced Waters to
Freshwater Organisms. , 605.

J.M. (2002). Bioaccumulation in marine
organisms. Effects of contaminants from oil
well produced water. Elsevier, Amsterdam, 452

pp.

Neff, J.M., Lee, K., DeBlois, E.M., (2011). Produced

Water: Overview of Composition, Fates, and
Effects In: Lee, K., Neff, J. (Eds.), Produced
Water, Springer New York, pp. 3-54.

Osborn, S.G., Mclntosh, J.C., (2010). Chemical and

isotopic tracers of the contribution of microbial
gas in Devonian organic-rich shales and
reservoir sandstones, northern Appalachian
Basin. Appl. Geochem. 25, 456-471.

Payne, J.F., Andrews, C., Fancey, L., French, B., Lee,

K., (2011). Risks to Fish Associated with
Barium in Drilling Fluids and Produced Water:
A Chronic Toxicity Study with Cunner
(Tautogolabrusadspersus)In: Lee, K., Neff, J.
(Eds.), Produced Water, Springer New York,
pp. 401-417.

Libyan Journal of Ecological & Environmental Sciences and Technology



el b 19519 o glad emdl] Al

Lil)yan Journal ofEcologica/ & Environmental
Sciences and Technology(LJEEST)

ISSN 2710-5237

Www.srcest.org.lz/!ou

Sl 226—p531 19 40 —agawlsd! 315 wld
39Wadl Lo pguile 31 (LIS alisanly &y LAY 4

S Ay ‘:g.‘«-\?-\.“ day ‘gé‘}““ Maw (S hwy cg\,.al\ douei

ARTICLE INFO

Conference on Environmental
Impacts of Pollution 2021

EPIC_16

Pages (25- 28)

Authors affiliation
Tajoura Nuclear Research Center

, The Libyan Atomic Energy
Establishment,

farh.mariya22@gmail.com

Keywords: Natural
Radioactivity, Radium, A high-
purity germanium (HPGe)
detector, phosphate fertilizers

© 2022 LIEEST. All rights reserved.
Peer review under responsibility of
LJEEST

oailall
sl sendd 1A n ol KGR (g5 1515 sl (HPGe) pasle ) Casl ploa ) sds caias
e w5l sdll eVl 6 o a3y a5l sdll 3Vl e Sl 1 BLOVY Silans b Dlis g aligs il
saeh sl s Rl R e Sl 2262031 555 OF @l bl Rl BAL pladl pds 1S5
474 41341 Ba/kgee ol et pserlsd 155 2ol Wi ¢ 24.0 Bq/K 41 3.25 B/kg o0 roln aslin s
2 d @ ad ol 26.8 Ba/kg U 17.4 Ba/kg v moln 22645510 155 OF amy L, B/kg
£3e-Bsls el A 2 UT.533 Bq/kg ) 447 Ba/kg o ol lall ey p3eBsl 555 05 somndl
paeeBsdl 155 01y LS. 36 Ba/kg ) 11 Ba/kg e #9155 226-pss) 5515 0F drg a5l sdl) 505V ligns
i (400 Barkg) sl sbalt 5550 Jawgnn 0 B se 3 112 Ba/kg ) 6.1 Ba/kg o0 ol b ot
pomBsdl 5515 Ll Bamly Bie clittal posl )l ST s mgendl sdl ooy Blaugie Slsis gy el oda il
FSTAN 13 340V ety Lpalasizd 18 25U sdl) 300V s 280 ogc Ml Lo gdll o iy Jo) i w2l

Azasal

Concentrations of Potassium-40 and Radium-226 in agricultural soil

samples used as a high purity germanium reagent

Naeima Salh Elmosrati Sowad Faraj Elarabiy Rabia Ali Dakhkni Yousuf mahmoud beeri

This research involved use of a high-purity germanium (HPGe) detector to measure the
concentrations of radium-226 and Potassium-40 isotopes in samples of soil that have been
to applied phosphate fertilizers, samples from non-fertilized soil and samples from
phosphate fertilizers, in order to investigate the effect of phosphate fertilizers on the
concentration of these isotopes in cultivated soil. The results showed that the concentrations
of radium-226 in cultivated soil where phosphate fertilizers have been applied range between
(3.25 - 24.0 Bg/Kg) and the concentrations of K-40 range between (341- 474 Bg/Kg); soil
samples that were not exposed to fertilize the concentration of R-226 range between (17.4-
26.8 Bg/Kg) And (447- 533 Bg/Kg) for the K-. In the samples of phosphate fertilizers, the
concentration of R-226 and K-40 ranging (11-36 Bg/Kg) and (6.1-112 Bg/Kg). 40 which
means that concentrations of radium and potassium relatively low in study area compared to
the global average of radium and potassium concentration in soil, which amounts (40 Bg/kg,
400 Bg/Kg Respectively) The results of this study, the presence of medium levels and within
permissible limits the concentration of radium-226 and potassium-40 in the area of study.
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Measurement of External radiation dose exposure to radiation worker in
area where Radioactive sources applicable for research and radiology and
radiotherapy

B. H. Eawaris , LAEE, TNRC, Tajura Libya

A trend for measurement of external radiation dose exposure using film badge
dosimeters was conducted to Two groups of Class — A radiation workers, who
working in ionizing radiation fields in Libya. Measurements took 11 years, between
1983-1993. The selected groups were, group one presented by 260 members
among Tajura Nuclear Research Center Staff (TNRCS), and group Two presented
by 460 members among Radiology Department Staff in Hospitals (RDSIHS), this
group include staff and technicians in 67 operating hospitals and polyclinics located
within different regions inside Libya. A total of 760 film badges were issued to
those workers in a three month interval (each quarter of a year (quarterly)) along
period of study. Badges were collected and films inside plastic badges were
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replaced every 3 months regularly. Collected films (dosimeters) as well as films
used for calibration were processed, using conventional method of film
development, fixation, and drying before reading their optical density using film
densitometer measuring tool. Data from calculated quarterly collective average
dose equivalents were presented .Results predicted that the Two monitored groups
were initially dissimilar, the reason behind dissimilarity will be discussed. However
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the remedies suggested among the Two groups in each situation provided a marked
reduction of the quarterly collective average dose equivalents to an extent that in
1988 and after the dose of monitored groups were of same order of magnitude .
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Electrical Magnetic field, and overhead transmutation lines
(400, 220,30) KV.

Salahedeein Eserri  Lutfiyah AL-Suyihili. Khalid Khaleefah

Electrical power is one of the most important elements to achieve sustainable
development and keep the life cycle moving forward and achieving stability and
growth Such development called for making many researches and studies to
address the effects of sub-station and overhead transmutation lines and electrical
magnetic field produced by any wiring, cables, conductors or equipment carrying
electrical current .

In this regard , our technical team from GECOL made a visit to different sites
(khomsmafteh sub-station , overhead transmutation lines (400KV - 220KV -
30KV) and recorded some measurements from these sites which after comparing
these parameters with the international standards, it appears that they are
compliance with the international standards no apparent risk .
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ABSTRACT

Safety assessment is the main component of the safety case which is the
study should be done by every user of nuclear or radiological facilities. The
fundamental element of the safety assessment is the assessment of the
radiological impact on humans and the environment in terms of both
radiation dose and radiation risks. The objective of this paper is to develop
a safety assessment for radioactive waste storage facility of Tajoura Nuclear
Research Center (TNRC). The methodology used in this study is the
SAFRAN software developed by the support and under the supervision of
International Atomic Energy Agency (IAEA) particularly for safety
assessment of pre-disposal facilities. The study concluded that the
radioactive storage facility of TNRC is safe for workers and the public in
normal operation; and even for the case of accidents such as fire, drop, and
flooding.

shysrly dyg sl O dl S 00 daddl SULD O Al BTN (S g s

el pl Olphllsl fad Ol det ol

ot ST e By s g AL AL o Sl 8 I 0 o 2L (g i ol
Ol e oot Sl s gn 2L (s g s Slal ) ol 0 S aslas Y ) Tl
Antll DU Ol B (6 s a5 ) B ) ods Db g s ) bl iy elad) ole o K5 (3 sl
G el Jlemsal (o0 851 o 3 codsne) o) el )0 3 Rl Gl S 3 sl
Bl 2500 D G105 o Sl gl M e 3105y Lapas |l ) 55 SAFRAN,)
a;gs/.,;.,&vg);@ij@;w),,_.u‘;M}Jv@},_,h;,uﬁjh sl oblad 052 of J) aul,ll coals L5,

bl y anadl sl Sl gl by (1A oo Sl g By Wl 3 oy @) i) By b oS

INTRODUCTION

evidence, including the outcome of safety assessment, in

support of the safety of a facility or activity. The safety

Assessment and demonstration of safety for radioactive
waste management facilities and activities has been
widely undertaken in the past. However, until recently
only limited efforts had been made to develop an
international consensus on approaches to such assessment
and demonstration. Consequently, the IAEA established
an international inter-comparison and harmonization
project on the subject called the International Safety
Assessment Driving Radioactive Waste Management
Solutions (SADRWMS). In a broader context of safety
demonstration, the concept of the ‘safety case’ is
used. The safety case is the collection of arguments and

case will normally include the findings of a safety
assessment, together with consideration of the level of
confidence in these findings, the adequacy of the
assessment work for the decisions to be taken and the
need for any further work to reduce uncertainties. The
safety case provides the basis for safety decisions with
respect to site and location, design, construction,
operation and decommissioning of a facility, including
for the justification of changes with a significant impact
on safety. It also serves as a basis for interaction and
dialogue between the operator and the regulatory body,
since it comprises the main body of documents in support
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of applications for the authorizations necessary under
national legislation.

Safety assessment is the main component of the
safety case. The fundamental element of the safety
assessment is the assessment of the radiological impact
on humans and the environment in terms of both radiation
dose and radiation risks. The safety assessment should be
used to determine whether the existing structures, systems
and components are suitable and sufficient to perform
their functions during normal operation, anticipated
operational occurrences and accident conditions, and
whether they will achieve the required control of doses
and risksll. The safety assessment should serve to
demonstrate compliance with the regulatory requirements
and criteria expressed in terms of effective dose (e.g.
individual annual effective doses for normal operation,
individual effective doses for single incidents, including
accidents) or in terms of risk. To achieve this, the results
of safety assessment should be expressed in the same
units as the associated safety criteria. The results of the
safety assessment shall also be used to specify the
programme for maintenance, surveillance and inspection;
to select the procedures to be put in place for all
operational activities significant to safety and for
responding to anticipated operational occurrences and
accidents; to specify the necessary competences for the
staff involved in the facility or activity and to make
decisions in an integrated, risk informed approach.
Although radioactive waste storage facility at Tajoura
Nuclear Research Center designed for centralized
disposal of solid and solidified liquid Radioactive Waste,
however, in her history it is only used for storing Disused
Sealed Radioactive Sources (DSRS), and some very low
level radioactive waste. The area of this building is 54 m
by 12 m. The storage is a sunken waterproofed concrete
block covered with removable concrete slabs or having
shielding hatches, to protect the repository from rainfalls
and the wind, and equipped with 5 ton crane. The storage
facility contains 16 compartments with a storage capacity
of 2640 m3.The used procedure with DSRS in this storage
facility is to store characterize them, and segregate them
into groups depending on their types, and finally putting
them in 200 L containers, and download them to one of
the compartments.

MATERIALS AND METHODS

SFRAN TOOL.:

This study used the SAFRAN software developed under
the support and supervision of IAEA for safety
assessment to pre-disposal facilities. The SAFRAN
(Safety Assessment Framework) is a user-friendly
software application that incorporates the methodologies
developed in SADRWMS project. SAFRAN addresses
all predisposal waste management activities. It has the
following main functions“Rodolfo et al. (2020)”:
e To define facilities for storing or processing
radioactive waste including their relevant design
features.

e To define waste streams including all relevant
radiological and non-radiological properties and
their changes through the waste management
activities.

e To define relevant requirements from the
regulatory framework (criteria, endpoints, other
requirements).

e To perform safety assessments for all steps of
predisposal waste management.

e To perform calculations for
analysis.

e To perform analysis of the safety assessment
results and identify necessary modifications in
safety elements and safety functions

e To provide review comments to facilitate the
development and review of safety assessments.

Objects and groups of objects in SAFRAN project can be
exported as the tables in various formats (MS Excel, PDF,
RTF, text) or copied to the clipboard. There is additional
tool available helping to easy incorporate these tables in
any MS Word document with the possibility to
synchronize tables with the latest updates in the SAFRAN
project“Rodolfo et al. (2020)”.

To perform such an assessment, it is needed to first define
the system configuration into the SAFRAN tool; System
configuration consists of ‘facilities’, ‘rooms’ within those
facilities (and “areas” within the rooms if necessary),
waste management activities taking place within those
facilities, rooms and areas, and processes — the chains of
waste management activities. It is then necessary to
specify the properties of each room, area and waste
management activity. These parameters include external
dose rate, activity concentration in air, nuclides, etc. The
incoming waste and ‘waste streams’ are then defined, in
a way that shows the waste properties at each stage
through the different steps of processing, storing and
clearing of those wastes. The regulatory framework is
then defined into the model, using national and 1AEA
frameworks as relevant“Rodolfo et al. (2020)”.

Safety assessment is required for both normal operations
and accident conditions. The model is developed by
defining:

o the links to the regulatory framework,

e the purpose of the safety assessment, e.g.
compliance with regulatory criteria,

e the scope of the assessment defining which
facilities, rooms, areas and waste management
activities need to be considered the assessment
approach (this may include Potential Initiating
Events, screening of hazards, compliance with
safety requirements),
the endpoints, e.g. dose to the worker and public,
the scenarios where those end points could
occur, their properties, probabilities etc,

e the impacts that may result,

e the assessment cases for endpoints relevant to
each impact.

quantitative
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Safety assessments calculations widely use SAFRAN
database, this database uses libraries — the storages for
generic facilities, processes and scenarios which can be
easy reused in different projects.

Main Study Assumptions:

Concentration in air of Co-60: 3.5E-03 Bg/md.
Concentration in air of Cs-137: 2.7E-03 Bg/m®. External
dose rate: 3.00E-08 Sv/h. Annual volume: 0.6 mily.
3x200 L drum (10 devices/drum). Annual mass: 4000
kgly. Volumetric concentration of Co0-60:1.26E+12
Bg/m®. Volumetric concentration of Cs-137: 3.5E+10
Bg/m?3. For storage activity the working time (hours /
year): 10. The studied up normal operation scenarios are:
fire in the storage facility, drop of the drums in the drum
storage room, and flooding. The regulatory framework is
illustrated in the coming table:

Table 1. The used regulatory framework.

Situation | Application (Sle a0l Value | Unit
name

Normal Worker Dose limit to 0.02 Svly
worker

Normal Public Dose limit to 0.0003 | Svly
public

Accidental | Worker Dose limit to 0.001 |Sv
worker

Accidental | Public Dose limit to 0.001 |Sv
public

RESULTS AND DISCUSSION

1. Hazard quotient:

The hazard quotient is used by United States
Environmental Protection Agency (US EPA) to assess
the health risks of the environment. A hazard quotient is
the ratio of the potential exposure to a substance and the
level at which no adverse effects are expected. If the
hazard quotient is calculated to be less than 1, then no
adverse health effects are expected as a result of exposure.
If the hazard quotient is greater than 1, then adverse health
effects are possible. The hazard quotient cannot be
translated to a probability that adverse health effects will
occur, and is unlikely to be proportional to risk. It is
especially important to note that a hazard quotient
exceeding 1 does not necessarily mean that adverse
effects will occur. For this study, the hazard quotient
value was 0.602, as this value is less than one, there is no
adverse health effects for the storage facility. “Figure 1”
illustrated the hazard quotient value appears in one of the
SAFRAN result pages.

ockhble | Rowmegng. Auto-heron” Clewfer | WPt Pt preiew/ o

alculaie eitemal dose ate based on wentory

lmddt vtw.nu(aq... 'Uh,do«uum .Endmnt,.. vrokidm., vSamrqdo.., :mudm...
‘ ) !CM—‘MINJ .5.635011 ‘ I - '

| C:l;?i LME0 30601

| J0E008

‘ ‘row B7E0 006008 08 BOEM!

Fig. 1. The hazard quotient value for the storage facility

2. Annual dose rate for worker in normal operation

The annual dose rate for the worker is 1.2E-6 Sv/year as
demonstrated in “Fig. 2. Comparing this value with dose
limit to worker in normal operation which is 0.02 Sv/year
lead to consider the dose rate is very safe.
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Fig. 2. The annual dose rate for worker in normal
operation

3. Annual dose rate for the public in normal operation

“Figure 3” shows the annual dose rate for the public
which is 6.88E-5 Sv/year. Comparing this value with dose
limit to the public in normal operation which is
0.0003Sv/year lead to consider the dose rate is very safe.
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Fig. 3. The annual dose rate for the public in normal
operation

4. Accidental release of radionuclides to the air outside
the storage facility in case of fire

Assessment accidental release of radionuclides to the air
outside the storage facility in case of fire calculated the
value of dose received which is 4.2E-5Sv as revealed in
“Fig. 4”. Comparing this value with dose limits to
workers and public in accidental operation which is
0.001Svlead to consider the dose is very safe. Moreover,
SAFRAN calculated the activity released of Co-60 inside
the facility (7.18E8 Bq) and outside the facility (7.18E7
Bq); and also calculated the activity released of Cs-137
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inside the facility (3.15E8 Bq) and outside the facility
(3.15E7 Bq).
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Fig. 4. Accidental release of radionuclides to the air
outside the storage facility in case of fire

5. Accidental release of radionuclides to the air outside
the storage facility in case of drop

Assessment accidental release of radionuclides to the air
outside the storage facility in case of drop calculated the
value of dose received which is 8.85E-6Sv as revealed in
“Fig. 5”. Comparing this value with dose limits to
workers and public in accidental operation which is 0.001
Sv lead to consider the dose is very safe. Furthermore,
SAFRAN calculated the activity released of Co-60 inside
the facility (1.436E8 Bq) and outside the facility (1.44E7
Bq); and also calculated the activity released of Cs-137
inside the facility (6.3E7Bq) and outside the facility
(6.3E6BQ)
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Fig. 5. Accidental release of radionuclides to the air
outside the storage facility in case of drop

6. Accidental release of radionuclides to the air outside
the storage facility in case of flooding

Assessment accidental release of radionuclides to the air
outside the storage facility in case of flooding calculated
the value of dose received which is 3.22E-4 Sv as
revealed in “Fig. 6”. Comparing this value with dose
limits to workers and public in accidental operation which
is 0.001 Sv lead to consider the dose is very safe.
Moreover, SAFRAN calculated the activity released of
Co-60 inside the facility (6.048E9 Bq) and outside the
facility (6.05E8 Bq); and also calculated the activity
released of Cs-137 inside the facility (1.38E8 Bq) and
outside the facility (1.68E7 Bq)
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Fig. 6. Accidental release of radionuclides to air outside
the storage facility in case of flooding

CONCLUSION

This study approved that the storage facility located in
TNRC is safe for the workers and the public even in the
case of accidents such as fire, drop of the containers full
of sources, and flooding.
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ABSTRACT

The work discussed in this paper is done for the first time in Libya. As the only
current used practice for the management of Disused Sealed Radioactive
Sources (DSRS), is storing them in their devices inside a radioactive waste
storage facility, or at the user’s facility. It supposed to cover all different types
and categories of DSRS in the future. The objective of this study is to develop
and apply a methodology according to the International Atomic Energy
Agency’s (IAEA) safety standards to appropriately manage all disused smoke
detectors that contain radioactive sources in Libya. As a case study for a proper
DSRS management, more than 1700 smoke detectors have been dismantled and
their contained radioactive sources have been recovered. The Libyan Atomic
Energy Establishment (LAEE) should be supported to manage all DSRS
existing in the country and could not send back to supplier or country of origin
in order to prevent any awful radiological impacts that have a high probability
to happen now or in the future.
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INTRODUCTION

matrix. Radioactive material is unsealed if its container

Radioactive material is sealedto prevent its dispersion
during normal operations by a solid container and/or

can and will be opened during normal operations. The
volume of sealed radioactive material is normally much
less but its radioactivity concentration is normally much
higher than those of unsealed radioactive material.
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The definiation of a sealed source is “a radioactive source
in which the radioactive material is (a) ppermanently
sealed in a capsule, or (b) closely bonded and in a solid
form”. A radioactive device is the object in which a
radioactive source is mounted for use in its given
application. It provides shielding of the radiation, and
allows a controlled beam of radiation to be used for the
desired purpose.

The dimensions of bare, unshielded sealed radioactive
sources are typically of a few centimeters, up to a few tens
of centimeters Devices containing sealed radioactive
sources are typically much larger than bare sources from
hundreds of centimeters to meters due to the necessary
shielding material.

Devices with sealed radioactive sources are used in all
countries in one or more of the following areas of
everyday life: medicine, industry, agriculture, research
and education. For radioactive sources, they can be
grouped based on the type of radiation they emit:Gamma
Sources, Beta Sources, Alpha Sources, Neutron Sources.
Many stuides world wide conducted on the Safe
management of smoke detectors containing radioactive
sources (Benitez-Navarro et al., 2005 ; Salgaolo , 2013).
The goal of this study is to performe a succefual DSRS
management practices by developing and applying a
methodology according to IAEA’s safety standards. A
number of about 1700smoke detectors have been
dismantled and their contests of radioactive sources
recovered. The paper starts with illustrating the life stages
of Sealed Radioactive Sources (SRS), after that DSRS
management are discussed, and the case study of
managing smoke detectors contain radioactive sources
was explained, ending with results and conclusions.

LIFE STAGES OF SEALED RADIOACTIVE
SOURCES (SRS)

The life of a sealed radioactive source (SRS) is the time
whilst the SRS exists and is accessible. Consequently the
life begins with the encapsulation of the radioactive
material and ends with the disposal of SRS or the device
containing SRS in adequate disposal facility. This
definition stands for SRS management purposes. It is
more appropriate than the often used life cycle because it
clearly defines a starting point and an end point. Reuse
and recycling may extend the life of SRS but such options
are limited to a relatively small portion of all SRS
produced and used.

The life of SRSs begins with the production of the
radioactive material and its encapsulation. SRSs are then
put in devices and delivered to the users. After the
termination of use, if no further use or recycling option is
available, DSRS are to be managed as radioactive waste
and eventually disposed of.

The life of SRS includes several stages as shown in the
upcoming figure:
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Figure 1. Life stages of SRS

The life of a sealed radioactive source begins with
the production of the radioactive material by neutron
irradiation in a nuclear reactor or by separation from
spent nuclear fuel in a reprocessing plant. The
radioactive material is then encapsulated thus
becoming a sealed radioactive source. Sealed sources
are put in various devices that protect the operator
from ionizing radiation and allows the controlled use
of radiation for the desired purpose. The production
of sealed radioactive sources and devices and devices
are carried out by specialized and authorized
manufacturers. The sealed sources and devices are
delivered to the users either by the manufacturers or
through specialized and authorized distributors using
authorized shipping companies for transportation.
These activities complete the first main part of the
life of SRS.
User organizations operate devices containing SRS
in medicine, industry, agriculture, research and
education.  Users always store devices that are
temporarily out of use or became disused and no
further use is foreseen. Users often transport mobile
devices between different sites of application. The
activities performed by the user organization belong
to the second main part of the life of SRS. Typical
reasons for terminating the use of SRS are:
*  The SRS can not be used for the original
purpose because of decay
*  The SRS is leaking or damaged otherwise
*  The device becomes obsolete
*  The whole technology is replaced with an
alternative one
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»  Close of business due to changing priorities or
bankruptcy

When the use of a SRS is terminated and no further
use is foreseen, DSRS should be legally and
physically transferred to the waste management
organization as soon as possible. The waste
management organization will package and transport
the device containing the DSRS to the waste
management facility. At the waste management
facility DSRS are conditioned and stored until
adequate disposal option is made available. As soon
as adequate disposal facility is available, conditioned
DSRS will be put in disposal packages and disposed
of. The management of DSRS is the third and final
part of the life of SRS.

MANAGEMENT OF DSRS

The need for DSRS management:

Proper management of DSRS is a priority for safety and
security reasons in both developing and developed
countries. For developing countries, sources lost due to
poor accounting systems and/or lack of expertise/funds.
For developed countries, sources lost due to large
quantities which is difficult to control. No standard
procedures or suitable technologies for handling high
activity DSRS except countries that have hot cell facilities
and remote handling equipment. DSRS are not always
under very secure or safe conditions including high
activity DSRS, they are kept most of the time in their
working shields at the user’s facilities in improper places.

Management hierarchy for DSRS:

*  Return to Supplier/Return to Country of Origin.

*  Re-use/Recycling.

»  Decay Storage for Short Lived.

«  Conditioning.

»  Storage.

» Disposal.
Return to supplier is in all instances the preferred option
for DSRS management, for this option, agreements
should be in place with source supplier or country of
origin before procurement. However, there are many
problems associated with return to supplier option such
as:

»  For older sources, there are no agreements in
place.
»  Supplier is no longer in business.
»  Costs for repatriation are very high.
« Transport costs are very high
Many problems are also associated with return to
country of origin option which are:

*  Some governments are not willing to take back
their produced DSRS.

*  Sometimes it is very difficult to approve that
sources were manufactured in certain country.

*  Some countries do not receive complete devices,
but only removed sources which means very
high cost for the country that bought the source.

High activity sources are still significantly active even if
they are considered disused, for that, other applications
requiring that activity and source type. Source may also
be divided into smaller sources to be used in different
devices and applications. From a scientific point of view,
all disused active sources can be recycled and re-used, but
in reality, the high costs due to transport and liability
transfer made this option very difficult to be applied by
the developing countries taking into account that only few
commercial recyclers available

Storage of DSRS can be temporary storage, or storage
prior to disposal. Temporary storage most of the time
happens at the user’s site or at a licensed third party. Some
of DSRS devices stored as it is, and some need to be
dismantled. Temporary storage does not satisfy safety and
security infrastructure requirements. Storage prior to
disposal is divided into two types: decay storage for short
half-life sources (up to some tens of years), and the
interim storage for long life sources. In spite of the fact
that decay storage may performed at the user’s facility, it
is more safe and secure to be performed in controlled
centralized facility. For interim and long term storage, it
must be done at a centralized storage facility, treatment
and conditioning required before longer term storage
because they cannot be stored in their working device.
There is some challenge associated with the use of interim
and long term storage such as corrosion of metals and
degradation of the waste form. Main reasons behind using
interim and long term storage are: the disposal facility is
not available yet, or the national country strategy for
radioactive waste management include only storage.

Establishment of disposal facilities normally complex
and expensive requiring also high qualified staff and
resources. The types of waste will further define the type
of repositories required. The available technical options
of disposal of DSRS are: shallow land disposal,
geological disposal, and borehole disposal concept. All of
the previous mentioned disposal options are proven by
experience yet safe on the public and the environment.

CASE STUDY: MANAGEMENT OF SMOKE
DETECTORS CONTAINING RADIOACTIVE
SOURCES IN LIBYA

Smoke detectors containing radioactive sources
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Smoke detectors are devices that are mounted on the wall
or ceiling and automatically sound a warning when they
sense smoke or other products of combustion. There are
two basic types of smoke detectors: ionization smoke
detectors, and photo-electric smoke detectors. The
ionization smoke detector is the most common type in use
and generally less expensive to purchase. They contain
radioactive material that ionizes the air, making an
electrical path. When smoke enters, the smoke molecules
attach themselves to the ions. The change in electric
current flow triggers the alarm. “Figure 2” demonstrated
an example of ionization smoke detector fixed on a
ceiling (PYR —A-LARM type, and Mmodel F5/B). The
amount of the radioactive material is very small and not
harmful for one device, but for hundereds and thousands
of devices, the categoray of DSRS will definitely chcange
to higher rank.

|

Lyl
_d

PYR —A-LARM type, and Mmodel F5/B

Methodology used for the management of smoke
detectors containing radioactive sources

The safe management of smoke detectors containing
radioactive sources involves the device dismantling, and
the recovering and conditioning of the associated
radioactive sources for long term storage and disposal
(IAEA, 2014). To achieve the safe management
mentioned earlier, a methodology has been developed and
implemented for dismantling these smoke detectors and
recovering the associated radioactive sources depending
on IAEA guidance (IAEA, 2000). The used methodology
for managing the smoke detectors containing radioactive
sources in this paper consists of the coming processes:

- Surveying the available disused smoke detectors,
and insure that they contain a radioactive
materials.

- Applying the characterization process to identify
the type and activity of the source.

- Gathering information about the device (from
available documents, the internet, or by support
of IAEA) to insure the gaining data from the
previous step.

- Making a smear test for the ionization smoke
detectors to insure they are not polluted.

- Dismantling one of the ionization smoke
detectors, and preparing specific instructions for
dismantling the rest of the detectors.

- Preparing the needed tools to remove plastic
covers, electronic and metallic components, and
finally the radiation source form its holder.

- Preparing the needed radiation detectors to be
used in appointing the radiation source and
measuring the radiation.

- Preparing the needed personal
equipment (gloves, glasses, ...etc).

- Preparing the site where the work will be done
(proper table, table cover, tissues, wide room,
large windows,...)

- All the processes will be observed by a Radiation
Protection Officer (RPO) that measures the
radiation doses, and insure that all process are
done in a safe way for the operators.

- Recovered radioactive sources are placed in small
containers, depending on the radionuclide and
individual source activities.

- Non-radioactive components (metallic, plastic
and electronic parts) are segregated and then
recycled through appropriate organizations.
Labels containing information regarding the
radioactive sources as well as the ionizing
radiation symbol are removed from these parts
before taking them out from the Waste
Management Facility.

protective

- Putting the radiation sources in a proper
container.

- Putting data sheet on the above mentioned
container.

- Measuring the radiation background and insure
that there are not any radiation pollution.

- Putting the container in the proper storage
facility.

- Documentation of the whole process taking into
account the ID No of each smoke detector.

RESULTS AND DISCUSSION

Dismantling of smoke detectors and recovering their
contained radioactive sources in Tajoura Nuclear
Research Center (TNRC)

More than 500 old ionization smoke detectors had been
removed and placed inside three 200L containers in
radioactive storage facility of the center. These detectors
are Russion origin of type ADI, and model RID-I. These
detectors contain 2%Pu and %°Pu radioactive sources.
These devices have two radiation sources, with an
individual activity of 0.5 mCi.

A group form the Radioactive Waste Management
Division (RWMD) / LAEE developed and delivered a
five days training course regarding dismantling and
conditioning of ionization smoke detectors to 7
employees of TNRC in order to allow them to manage all
the smoke detectors they have, as shown within the
contents of the training course. 10 smoke detectors have
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been processed in this training course mostly by the
trainees through out the dismantling process of the smoke
detectors follwing the above mentioned methodology.
Picture- 2, illustrated the radioactive sources putted into
glass jar.

Training course on conditioning of smoke defectors
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Figure 3. Contents of training course regarding
mangement of ionazation smoke detectors

Picture 2. 10 Smoke detectors dismantled, and
radioactive sources putted into the glass jar

Dismantling of smoke detectors and recovering their
contained radioactive sources in the tobacco facotry
of Tripoli

About 1700 msoke detector which are American made of
type PYR —A-LARM, and Mmodel F5/B were collected
and placed in larg wood boxes. Thes detectors contain
Americium-241 with activity of 80 uCi each. A group of
10 persons dealt with all the smoke detectors in 3 days.
The upcoming photos will show the working group
applying the pervious mentioned methodology. “Picture.
3” demonstrate the working group applying the
developed methodology, and “Picture. 4” shows the
output of the work.

Picture 3. Dismantling of smoke detectors in the
tobacco factory of Tripoli

Picture 4. About 1700 smoke detectors dismantled,
and radioactive sources recovered

e General results

In this study, a methodology of dismantling of smoke
detectors and recovering their contained radioacitve
sources has been developed and sucessfully applied for
huge number of ionazation smoke detectors. Applying the
previous mentioned methodology led to dramatically
decrease the waste volume, and reached the goals of
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radioacitve waste management as setted by IAEA in
acheiving better safety and security to the society and the
environment.

Conclusions

- No country around the world can stop using sealed
radioacitve sources for thier wide applications in
medicine, industry, agriculture, research and
education.

- Sealed radioacitve sources become danger on safety
and security when they become disused and stored
at the user’s premesis.

- According to IAEA’s safety standards, the best
opition for managing DSRS which couldn’t be
returned to supplier/country of origin, or re-
used/recycled is storage in a centralized storage
facility and after that disposal.

- This study accomplished successful radioactive
waste management practices with about 1700
ionization smoke detectors. These practices
dramatically reduced the waste volume and attained
high level of safety and security.

- The issue of radioactive waste management should
be taken as a national priority, and the Libyan
Atomic Energy Establishment should be supported
to manage all DSRS around the country.
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INTRODUCTION

ABSTRACT

Strategic Environmental Assessment (SEA) is a tool that aims to include the
environmental aspect in the decision making process prior of developing the
applicable policies, plans, programs, and projects. This study developed SEA for
uranium mining and milling industry in Libya. The results of this paper insured
the importance of the uranium mining and milling industry for Libya, moreover,
illustrated that the adverse environmental and socio economic impacts for this
industry are very low with the existing of many beneficial impacts and great
opportunities. A proposal of SEA follows up actions has been drawn for suitable
governmental planning regarding uranium mining and milling industry in Libya.
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that used as building materials in Libya, the only
difference is the existing of radioactivity. Open pit

mining is preferred to underground operations because a

Uranium occurs naturally as a radioactive element that is
very easily solubilized in an oxidizing medium,
furthermore, it is an excessively mobile metal that
precipitates under reducing conditions. Uranium is mined
so it can be processed at a milling facility in order to
recover the uranium concentrate. The uranium
concentrate is then shipped to processing and fabrication
facilities that create fuel for nuclear power reactors.
Depending on the ore depth and local environmental
conditions, traditionally mining recovery can be carried
out through either open pit or underground mining
(IAEA, 1991). For Libya, open pit mining is the most
suitable method for uranium mining depending on the
data gained from previous uranium exploration activities.
Open pit mining has the same principles of stone mining

higher productivity, better ore recovery, easier
dewatering, and safer mining conditions can be achieved
(IAEA, 1991).

Libya started its efforts regarding uranium exploration
(which is the pre-step of uranium mining and milling) in
1973 using airborne magnetic and radiometric surveys.
Since then, there are many projects and data regarding
uranium exploration has been attained. The previous
mentioned projects led to the discovery of surficial
uranium anomalies in many areas but no further site
exploration activities have been done for different
reasons.

Each country seeks for rapid development. Nonetheless,
such development needs permanent efforts against all the
current obstacles. The first step of achieving
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development goals is the strategic planning to ensure
sustainability in all used plans and programs that serve
the country’s development objectives. Sustainability
represents the economical, social and environmental
concept, it implies structuring the community life the
way that its members can enjoy the right to satisfy their
needs without causing degradation of the nature and
environment as a whole, and without compromising the
right of the future generations to satisfy their own needs.
One of the widespread instruments of assessing plans and
programs is the Strategic Environmental Assessment
(SEA). SEA is a relatively recent environmental process,
having made its debut roughly 30 years ago in countries
such as the USA and Canada, and international
organizations, such as the World Bank, with the objective
of transitioning from the “polluter pays” principle to that
of prevention. It is, in essence, a process that aims to
incorporate the environmental aspect both prior to and
during the designing of policies, plans, and programs
(PPPs). This integration produces environmentally sound
strategies, with a resultant increase in the certainty that
any projects and operations which will subsequently be
adopted, as well as any other form of general
environmental intervention, will not be harmful
(Souloutzoglou and Tasopoulou, 2020).

SEA and Environmental Impact Assessment (EIA) are
tools that share a common root of impact assessment, but
have different assessment emphases. In the time that SEA
has a high level of uncertainty, and data that are always
quite insufficient, the goals are relatively precise and data
are reasonability available or can be collected through
filed work in EIA. The purpose of SEA is to help build a
desirable future, and it is not to attempt to know the
future. Thus, for EIA, the intervention project has to be
known with the suitable level of detail. These differences
between SEA and EIA in the object of assessment
generates different methodological requirements related
to the scale of assessment and to the decision-making
process. Follow up in SEA is performed through the
preparation and development of policies, plans,
programs, and projects. Follow up in EIA is performed
through the construction and implementation of the
project (Olagunju,. and Gunn, 2015).

One of the most important parts of SEA is studying of the
existing status. The characteristics of the current
environmental status of the studied area shall be
considered and basic environmental problems should be
identified. Applying the assessment process to these
information leads to evaluation of possible negative or
positive consequences of the specific activities. The
background information can be obtained from country
environmental reports, or reports prepared for other
similar projects in other countries. The stages of SEA are
differ depending on the result need to be obtained.

In this study SEA developed in three stages:

e A SWOT analysis have been done to approve
that uranium mining and milling industry is
important for Libya;

e A general environment, and socio economic
risk assessment has been developed to know if
this industry is going to be safe on the public
and the environment in Libya,

e Atend aproposal for follow up actions.

MATERIALS AND METHODS

SWOT analysis

SWOT analysis is an estimation processes of Strengths,
Weaknesses, Opportunities, and Threats; it is used as a
planning technique for judging current state and taking
right actions now and in the future. A SWOT analysis can
be performed for an industry, sector, organization or
person. Building SWOT Matrix is the main step in
SWOT analysis, then studying and discussing it to draw
up a plan The SWOT Matrix consists of:
Strengths: internal characteristics of the project
that make it better than the others
»  Weaknesses: internal characteristics that make
the project in weak state comparing to the others
»  Opportunities: external elements that support
the project to reach its goals.
» Threats: external elements that act as an
obstacle to the project.
After building SWOT Matrix, the planning process
should be practiced on: how to build on strengths, resolve
and/or minimize weaknesses, exploit and seize
opportunities, and counteract and/or avoid threats.

Assessment of environmental and socio economic
risks

As uranium mining and milling is a mature industry that
existing in more than 16 countries for more than 150
years ago, literature review process has been
accomplished to specify the main environmental and
socio economic risks that have been appointed through
the life span of the industry to study their impacts (NEA,
1999), (NEA, 2014), (SENES, 2008), (IAEA, 2010),
(IAEA, 1997), (IAEA, 2020). Moreover, baseline
information about the proposed uranium mining and
milling in Libya have been collected to be linked to the
pervious mentioned risks.

RESULTS AND DISCUSSION

Results of SWOT analysis

Building a SWOT Matrix has been accomplished and
abbreviated in the next table, after that an explanation
of what this matrix contained will follow.

It is clear that the strengths defined in this SWOT
analysis are sufficiently robust to start uranium mining
and milling activities in Libya. As the Libyan program
of uranium mining and milling started 50 years ago;
the huge amount of inherited maps and data; with the
existence of the uranium exploration division
including manpower, building, and equipments; are
really a great advantage that simplifies the bath for
uranium mining and milling
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Table 1. SWOT matrix for uranium mining and
milling in Libya.

Strengths Weaknesses

1.The availability of maps for
the uranium existing areas.

2.The availability of huge for human
magnetic and radiometric resources.
data regarding the uranium | 3. The national
existing areas. program of

3.The existence of uranium uranium mining
exploration division as part and milling has
of the Libyan Atomic stopped many
Energy Establishment. times since

4.The existence of good started.
number of employees with
good knowledge and
experience in the uranium
exploration division.

5.The uranium exploration
division has many
advantages: a good types
and amounts of equipment,
a new 900 m? area building,
and proper work plans and
procedures.
6. The national program of
uranium mining and milling
established at the beginning
of 1973’s.

1. Very low budget.
2. Weak programs

Threats and

Opportunities Challenges

The absence
of the political

1. Increasing uranium global
demand

2. National energy security decision.
3. National food and water The abse_:nce of
. the uranium
security mining and
4. All the appointed areas of milling law.

uranium mining and milling [3. The full
are far from public, water, dependence of the
and any type of life. local economy on
5. Environmental benefits '_che oil and gas
industry.
6. Increased government
revenues / foreign reserves.
7.Employment & skills
development
8. Political benefits

It is clear that the strengths defined in this SWOT
analysis are sufficiently robust to start uranium mining
and milling activities in Libya. As the Libyan program of
uranium mining and milling started 50 years ago; the
huge amount of inherited maps and data; with the
existence of the uranium exploration division including
manpower, building, and equipments; are really a great

advantage that simplifies the bath for uranium mining
and milling.

The weaknesses showed that the lack of governmental
support which is clearly presented in low budgeting of
the division, the weak human resources programs, and
the stopping of the national program of uranium mining
and milling many times led to the delaying of starting the
uranium mining and milling in Libya till date. These
weaknesses are very easy to overcome if the government
decide to put the national program of uranium mining and
milling as one of its top priorities.

The absence of the political decision to start uranium
mining and milling with the absence of the uranium
mining and milling law are the main threats facing the re-
starting of the national project of uranium mining and
milling in Libya at the moment. The full dependence of
the local economy on the oil and gas industry is also a
threat that preventing the government of thinking about
other revenue sources that are not in the same income
level of oil and gas industry. The above mentioned threats
with the previous referred weaknesses are waiting for a
government that believes in the importance of the
uranium mining and milling for the Libyan economy.

There are great opportunities for uranium mining and
milling industry that make it a vital concern to Libya,
these opportunities are:

Increasing uranium global demand: The demand for
uranium is mainly determined by nuclear power. The
world will need significantly increased energy supply in
the future, especially cleanly generated electricity.
Growth in the world's population and economy, coupled
with rapid urbanisation, will result in a substantial
increase in energy demand over the coming years. The
United Nations (UN) estimates that the world's
population will grow from 7.6 billion in 2017 to 9.7
billion by 2050 (UN, 2021). Currently, nuclear power
provides about 10% of the world's electricity. The
International Atomic Energy Agency (IAEA) predicts an
increase in nuclear electrical generation capacity
from2019 levels by 21.1% in 2030, by 58.6% in 2040,
and by 82.4% in 2050 (Uranium Markets, 2021).

National energy security: As the proven crude oil
reserves in Libya will only last for the next 50 years with
estimation of 3 million barrels / day production level
(LNGRPCS, 2021), (LORPCS, 2021), (OPEC, 2021). In
the same time, the proven natural gas reserves will last
for 90 years using the current production level. For that
reasons, uranium may become one of the main energy
sources in Libya one day.

National food and water security: The main resource of
water used for drinking, irrigation, and industry purposes
in Libya is the groundwater. This resource is facing a
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high potential of quality degradation risk as a result of
salinization and contamination, especially in coastal
areas where the prospective of seawater intrusion exist.
The phenomenon of sea water Intrusion occurs in coastal
areas where the different densities of both the saltwater
and freshwater allow the seawater to intrude into the
freshwater aquifer. Equally important to the salinization
of fresh water, the intruded seawater will be
contaminated with sewage water. It has been reported
that using nuclear energy in Libya will provide sea water
desalination plants (to become the resource of water)
with a fixed price and trusted stability of energy for at
least 50 years, this stability will highly support drinking
water security, in the same time, providing water
treatment plants producing irrigation water with energy
will also means fixed price and trusted stability of energy
which will lead to food security.

Environmental benefits: According to the World Health
Organization (WHO), air pollution is the world's largest
environmental risk. WHO estimates that about seven
million people die prematurely as a result of air pollution.
Much of the fine particulate matter in polluted areas
arises from industrial sources such as power generation
or from indoor air pollution which could be averted by
electricity use. Using nuclear power plants will definitely
not increase the air pollution.

Economic benefits: various economic benefits may be
gained using uranium. Uranium can offer a national
income, new employment, regional development and
infrastructure.

Political benefits: As global demand on uranium is
increasing, Libya may attain a proper place in the
international fuel cycle. This may support the Libyan side
in any political relations with countries needs uranium for
their energy security.

This SWOT analyses indicated that Libya should start the
uranium mining and milling as soon as possible to get all
benefits that can be gained through this industry. The
discussed weaknesses and threats are totally depending
on the governmental acceptance and support to the
uranium exploration division. The available strengths
associated with the great opportunities demonstrated in
this SWOT analyses insured the importance of starting
the uranium mining and milling industry in Libya as soon
as possible.

Results of general environmental and socio economic
risk assessment

The environmental risk assessment is discussed in (Table
2), and the socio economic assessment is declared in
(Table 3).The accomplished environmental and socio
economic risk assessment regarding uranium mining and
milling activities in Libya approved that the adverse
impacts of those risks are minimum for the public and the
environment, and ranked between low to medium for the

workers, additionally, there are three beneficial impacts
which are supporting the national security, economic

growth and development, as well as job opportunities.

Table 2. Environmental risk assessment for uranium

mining and milling in Libya.

Environmental

Potential Impacts in Libya

emissions, ore
and product

Risks
Tailings, - They have very low impact
dusting, radon on the public and the
exhalation, environment as the uranium
leaching of mining and milling facilities
radioactive are very far from the public
elements and and the other living
metals, creatures.
radioactive - For the workers, the impact
waste is low but can become

medium if they do not
properly consider the

spills, radiation protection
contaminated recommendations.
equipment.

Groundwater No adverse impact is existing

contamination | as the ground water is very
deep (more than 100 m depth),
and the used technology for
mining and milling in Libya is
the open pit (on surface)
method.

No adverse impact is existing
as there is no surface water near
by the mining and milling
facilities in Libya.

Surface water
contamination

The adverse impacts of the environmental and socio
economic risks on the public, livestock, and the
environment are very low. Furthermore, for the workers,
the adverse impacts are low but can become medium for
those did not follow the proper radiation safety
procedures. For the ground water, there will be no
adverse impact as they are deeper than the mining and
milling activities. As no surface water is close to the
uranium mining and milling facilities, in addition, no
cultural heritage nearby, there will be no adverse impact
on them. Natural disaster hazards are also very low as the
selected areas not considered natural disaster areas.

This study illustrated that the uranium mining and milling
industry in Libya will have beneficial impacts on the
national security by providing a new low price choice for
electricity production that can support the national
energy, food, and water security. In the same time, this
industry will improve the national economy growth and
development, with offering many job opportunities
especially for those living in areas close by.

Table 3. Socio economic risk assessment for uranium
mining and milling in Libya.
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Socio Economic Risks

Potential Impacts in Libya

Concerns about the land

end use, land use and
prices, visual impacts,
safety of public and

livestock, loss of or
disruption to livelihood,
loss or disturbance of
natural values, increased
traffic levels on rural roads

They have very low
adverse impact on the
public and the
environment as  the
uranium  mining  and

milling facilities are very
far from the public and the
other living creatures.

Safety of workers, noise,
vibration.

The impact is adverse and
low but can become
medium if they do not
properly  consider the
radiation protection
recommendations.

e A national policy and strategy for uranium
mining and milling should be developed and
authorized.

e Re-start the national program of uranium
mining and milling.

e Supporting the Libyan Atomic Energy
Establishment to improve uranium exploration

National security aspects

Establishing uranium
mining  and milling
industry will definitely
have a beneficial impact
and support the national
security of Libya by many
aspects like such as energy

security, water security

and food security.
Economy growth and | Establishing uranium
development activities, job | mining and milling
opportunities. industry will absolutely

have a beneficial impact
on the national economy,
and offer many job
opportunities.

projects.
CONCLUSION
e This study accomplished strategic

environmental assessment for uranium mining
and milling in Libya.

e The used strategic environmental assessment
involves three stages: SWOT analysis; general
environmental, and socio economic assessment;
and proposal for follow up actions.

e The SWOT analysis insured the importance of
uranium mining and milling in Libya.

e The general environmental, and socio economic
assessment illustrated that the uranium mining
and milling will be safe industry for the public
and the environment in Libya.

e The proposal for follow up actions drawn by this
paper should be applied by the government.
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Abstract

The existing of Naturally Occurring Radioactive Materials (NORM) waste
in many Libyan oil fields leads to the need to collect and put these materials
in different types of containers and bury them underground in disposal sites.
This paper studied a general example of a disposal site in the Libyan desert
with an area of 40000 m? full with 1 m depth NORM waste buried under 2 m
high. NORMALYSA simulating software developed by the support and
under the supervision of the International Atomic Energy Agency (IAEA) to
calculate the radiological release from a NORM sites to the environment and
the public is used in this study. To study the worst scenario that might
happen, the assumed receptor in this study is a worker living the whole year
in 300 m distance from the facility, and consuming drinking water from a 30
m depth well existing where he lives. The huge difference between the
acceptable doses and Radon concentration to the calculated values by this
study through the next 4000 years insured that this site is definitely safe for
the human public and the environment.
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INTRODUCTION

describe the occurrence of ??°Ra in reservoir water from

The first reports of NORM associated with mineral oil
and natural gases appeared in 1904. Later reports

oil and gas fields and in the 1970s and 1980s several
observations prompted renewed interest. The
radiological aspects of these phenomena, the results of
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monitoring and analyses and the development of
guidelines for radiation safety have now been reported
extensively (IAEA, 2003).

The radionuclides identified in oil and gas streams
belong to the decay chains of the naturally occurring
primordial radionuclides uranium 238, uranium 235, and
thorium 232 but do not include the parents. Various types
of NORM wastes are generated during oil and gas
industry operations, including:

¢ Produced water;

eSludges and scales;

¢ Contaminated items;

¢ Wastes arising from waste treatment activities;

¢ Wastes arising from decommissioning activities.
For disposal of NORM waster, there are different
methods are in regular use: discharge from offshore
facilities into marine waters, injection into hydraulically
fractured formations, disposal in abandoned wells, and
dispersal on land. Disposal by shallow land burial and
(for contaminated scrap metal) decontamination by
melting is practiced on a limited scale. Deep
underground disposal is not presently practiced, but has
been considered as a potential disposal method.

A waste management impact assessment is a quantitative
process that considers all the relevant radiological and
non-radiological issues associated with developing a
waste management strategy. The overall aim is to ensure
that human health and the environment are afforded an
acceptable level of protection in line with current
international standards. At the detailed environmental
impact assessment stage, the following radiological
considerations are addressed in a quantitative manner:

e Identification and characterization of radioactive
waste source terms.

e Occupational and public exposures associated with
the various waste management steps from waste
generation through to disposal.

e Long term radiological impact of the disposal
method on humans and on the environment.

e All phases of the operation from construction to
decommissioning.

o Optimal design of waste management facilities.

e All significant scenarios and pathways by which
workers, the public and the environment may be
subject to radiological hazards.

The results of the assessment are then compared with
criteria specified by the regulatory body. These criteria
normally include annual dose limits for workers exposed
during operations and for members of the public exposed
to radioactive discharges during operation and after
closure. The regulatory body may specify, in addition,
derived levels and limits related to activity concentration
and surface contamination. These derived values are
usually situation specific and may relate to materials,

items or areas that qualify for clearance from regulatory
control (IAEA, 2018).

This study used NORALYSA tool for long term
radiological impact of a disposal site on humans and on
the environment in the Libyan desert. The
NORMALYSA is a software designed under the
supervision of IAEA to simulate radionuclide transport
from a source, such as a radioactively contaminated land,
to relevant receptors in the environment, and calculate
radiation exposure doses to humans (Rodolfo et al.,
2019).

METHODOLOGY

NORMALYSA tool

The NORMALYSA (Naturally Occurring Radioactive
Materials And LegacY Site Assessment) software tool is
designed to simulate radionuclide transport in the
environment from the source term (e.g., radioactively
contaminated land) to the relevant receptors (e.g.,
residential areas, agricultural areas, water bodies, etc.),
and to estimate resulting radiation exposure doses to
humans.

The NORMALY SA software was developed by Facilia
AB company located in Sweden with the support and the
supervision of the IAEA. The NORMALYSA tool was
further tested and benchmarked with other similar
software tools (e.g., RESRAD) on 2013-2016 in the
frame of IAEA MODARIA project (Modelling and Data
for Radiological Impact Assessments) Work Group 3
(NORM and Radioactively Contaminated Legacy Sites)
activities (Rodolfo et al., 2019).

The NORMALYSA tool consists of a Simulator program
engine, which is integrated with a set of program
modules organized in five main libraries: ‘Sources’,
‘Cover Layers’, ‘Transports’, ‘Receptors’ and ‘Doses’.
Specific modeling cases can be constructed by selecting
need modules and setting up data exchanges between
these modules. The following information is provided for
each program module (Rodolfo et al., 2019):

e General description.

¢ Details on how this module can be connected to other
modules.

e Underlying conceptual model of radio ecological
transport / transfer process.

o Detailed description of mathematical model used.

e Input and output parameters.

o Information on default values of radio ecological and
dose assessment parameters with reference to
relevant sources.

The assessment of radiological impact targeted by this
study including the impact on the workforce and the
public during the period of operation of the facility, and
the long-term potential impact on future generations. The
assessment involves calculations of doses to workers as
they are existing in the site the whole year. In general the
acceptability of the calculated doses is determined by
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comparison with criteria established by Member States
taking account of recommendations from international
bodies such as the International Commission for
Radiological Protection and the International Atomic
Energy Agency which are 20 (mSv/a) for the worker, and
1 (mSv/a) for the public.

Main Assumptions of Study

The disposal site studied in this paper is not real, but it is
depending on a real data collected from oil fields located
in the south east desert of the Libyan Sahara. The
description of the site is illustrated in “Figure - 1”. There
are many specific data inputted to NRMALYSA, thus,
the main properties of the previous mentioned disposal
site are:

e The area of the disposal facility is 40000 square

meters (200m X 200m), and it is fully used.

e The waste was buried at a distance of about 3
meters from the surface; it was placed in 1 cubic
meter plastic containers and was wrapped with
nylon, the thickness of the waste layer is 1 m. In
this study, it was assumed that all waste was
buried without placing it in containers or
wrapped in nylon to have more trusted results.

e There is a well located 300 meters from the
disposal facility, and in the direction of ground
water movement.

e ltis assumed that the well provides 100% of the
yearly drinking water consumption of workers
living around the site in an oil field.

e As the worst scenario, the lowest values of
sorption distribution coefficient ( kd ) were used,
which means that the water that passes on the soil
will absorb the largest amount of radioactive
materials and transfer them to the lower layers

e The selected person (the worker) is an adult,
assuming that he is present throughout the year
at the site.

e A shallow well with a depth of 30 meters was
selected according to site specific data, and
assuming that the thickness of the water layer is
10 meters, although most of the wells are more
than 100 meters deep in that area.

e  Waste moisture content is 0.2 (ratio)

e The initial concentration of radionuclide in
rainwater and groundwater is zero.

e The initial concentration of radionuclides in the
waste (Bg/kg): Ra-226 (1208), Th-232 (150),
U-234 (1120), and U-238 (1120).

RAn exhalation

FIG l.illustration of Radionuclide transport at the site

RESULTS AND DISCUSSION

Release of radioactive substances to the ground water

Studying the release of radioactive substances to the
ground water led to two results: dose from ingestion of
water for each radionuclide, and dose from ingestion of
water summed over all radionuclides. “Figure 2” shows
the doses released from Ra-226, U-234, U-238, and Th-
232 into the ground water. The simulation process
showed that there is no doses released from the available
radionuclides for the first 250 years. For U-234, and U-
238 the gained doses are almost the same from 250 years
to the 4000 years with medium value of 2.75E-05
(mSv/a). Ra-226 started to dose with a value of 7.46E-
09 (mSv/a) after 250 years. After that the dose increases
sharply to reach its peak point with 4.69E-06 (mSv/a)
at 1250 years. Later on, the dose will gradually decreased
to the value of 1.81E-06 (mSv/a ) at 4000 years. The
dose value of 1.02E-10 (mSv/a ) at 250 years was the
starting point of Th-232, later on, a rapid rise of the dose
occurred to the year 1600 to become 3.14E-06 (mSv/a )
. From 1600 years to 4000 years, the dose value is
slightly increased to reach its top value of 4.51E-06
(mSv/a). Dose from ingestion of water summed over all
radionuclides is illustrated in “Fig. 3”. It started at year
250 with a value of 4.89E-02 (mSv/a ) to slightly
increased to its peak value of 6.67E-02 (mSv/a ) at year
3400, furthermore, a little change will happen till the
year 4000 with a value of 6.54E-02 (mSv/a ). Comparing
the gained top dose value of 6.67E-02 (mSv/a ) through
the period from 250 to 4000 years, it is clear that this
value is significantly far from the allowable dose value
to the worker which is 20 (mSv/a ) and 1 (mSv/a ) for the
public.
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Fig. 2. Dose from ingestion of water for each radionuclide

"._'._‘.|,l-'ll"."|“l

M5

i

ME (YEAR

Fig. 3. Dose from ingestion of water summed over all radionuclides

Release of radioactive substances to the receptor
through the surface

The release of radioactive substances to the receptor
through the surface have been appointed by the dose
inhalation to the receptor, and the Radon concentration
at the area of the receptor. Radon concentration on the
top of the disposal site was also studied. All the above
mentioned conditions have been studied form this year
till the next 4000 years.

As demonstrated in “Fig. 47, the dose inhalation to the
receptor started from the value of 7.40E-03mSv/year this
year, and decreased gradually through the next 4000
years to reach 9.57E-07mSv/year. Radon concentration
on the surface of the disposal area is shown in “Fig. 5”
started this year with a value of 1.02E+01Bg/m3 to go
down gradually and ended with the value of 1.32E-03
Bg/m3. “Figure 6” explained the radon concentration at
the area of the receptor that began with a value of 6.92E-
01Bg/ms? to become 8.96E-05 Bg/ms? after 4000 years.
Comparing the highest dose inhalation to the receptor
through the surface with a value of 7.40E-03 (mSv/a) to
the allowable radiation dose to the public which is 0.5
(mSv/a), it is very clear that the impact is neglectable.
Almost the same result obtained when comparing the
highest values of Radon concentration ether at the top of
the disposal site (1.02E+01 Bg/m?) or at the receptor area
(6.92E-01 Bg/md) to the allowable concentration value
of Radon which is 50Bg/m? for alpha emitters.

Fig. 4 Dose from inhalation outdoors for each radionuclide

Fig. 5. Radon concentration in air outdoors
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Fig. 6 Ground level air concentration

This paper studied the radiological impact assessment for
a disposal area of 40000 m? full of NORM waste buried
under 2 m high with 1 m depth in the Libyan desert. This
NORM waste contained U-238, U-234, Th-232, and Ra-
226. The used simulation software in this paper is
NORMALY SA which is developed by the support and
under the supervision of IAEA specially for this types of
studies. The gained results insured that from now till the
next 4000 years, the studied disposal facility is safe for
the workers and the public.
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Environmental effects of climate change in temperature
in the Libyan coastal region.

Mofida Abojela Ballag

The research aims to reveal the amount and direction of temperature change and its
effects on the environment in the Libyan coastal region, and how to reach solutions
that would mitigate this change. Climatic data was analyzed for seven climatic stations
for the period from 1945-2010. The temperature in all stations is heading towards a
gradual rise and to varying degrees; - In Zuwara station, it rose by 1.1 m, and in Tripoli,
Misurata, Sirte, Ajdabiya, Benghazi and Derna by 1.7° m, 0.3> m, 0.6° m, 0.6° m, 0.3¢
m, 0.4o m, respectively. The last decade of the century witnessed The twentieth and
the first decade of the twenty-first century an accelerating rise in temperatures in all
stations. And among the environmental effects of the high temperature in the Libyan
coastal region are the changing of the water balance, rainfall and exacerbation of the
water problem, the threat of a warden, and the security areas of the coastal areas, The
research recommends the use of clean and renewable energy sources such as solar and
wind energy in Libya, and the necessity of local and global commitment to
international agreements on climate change. It also recommends supporting and
encouraging universities and specialized research centers to conduct scientific research

© 2022 LJEEST. All rights eserved. on the problem of climate change and its impact on the Libyan environment, and work
EieEfEfg'eW under responsibility of on developing plans to prepare scientific cadres and build capacities to raise Libyan

competencies.
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Abstract

Metal air pollution is a serious environmental problem in most parts of the
world. The increasing contamination of the biosphere by heavy metals creates
a serious long-term problem of an irreversible nature and can cause chronic
diseases including cancer and facilitate contamination by COVID-19. The
objective is to study the impact of various atmospheric metallic pollutants on
the population of the province of Setif. The study of the bioaccumulation of
MTE in the thalli of Xanthorea parietina in the Setif region shows a very
significant accumulation and indicates atmospheric pollution by toxic MTE
especially in the daira of Sétif, EI Eulma, Ain Oulmene, Ain azel and Ain
Kbira. The population of the province Setif is very affected by cancer; it is
classified among the province most affected in Algeria. The daira of Setif and
El Eulma reveals a high rate of cancer; moreover, it is the most polluted station
in relation to the sites studied. A wide variety of carcinogenic pollutants in the
air, Heavy road traffic and industrial areas (chemical industries;
pharmaceutical industries, construction materials industries) around this highly
urbanized environment, contributes significantly to this pollution. A
relationship between the distribution of cancers and the high presence of MTE
in the atmosphere of the most affected dairas is to be noted.
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INTRODUCTION

pollution exceeds accepted standards (EI Morabet et al.,

The World Health Organization (WHO) reports that
92% of the world's population live in areas where air

2018). Air pollution has always been associated with
various adverse effects on biodiversity and human
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health; likely to cause chronic diseases, in particular the
risk of cancer, and is thought to be responsible
worldwide for 3.1 million premature deaths per year
(Wu et al., 2012; EI Morabet 2019; Bade and Cruz
2020).

The anthropogenic input of heavy metals into the
atmosphere has increased over the past sixty years,
particularly in developing countries (Duffus, 2001). This
contamination of the atmosphere is due to industrial
production and vehicle traffic (combustion of leaded
gasoline). These metals are responsible for dangerous
and irreversible pollution and can have very harmful
effects on human health (Nriagu and Pacyna, 1988).
Several of these metal pollutants are classified as
carcinogenic by the International Agency for Research
on Cancer (IARC, 2013) (EI morabet et al., 2018; Briffa
et al. 2020).

The evaluation the intensity of pollution via the
accumulation of polluting elements in the atmosphere by
living organisms constitutes a robust environmental
technique that has been used for several decades (Conti
and Cecchetti, 2001; Belguidoum et al., 2021b, c).
Measuring the accumulation in these organisms makes it
possible to overcome the difficulties encountered during
direct physicochemical measurements, which are often
very complex and expensive. Lichens respond well to
this problem through their biological characteristics
(Szczepaniak and Biziuk, 2003).

Lichens are organisms that react to air pollution.
These Concepts are widely used in studies on bio-
monitoring, and the bioaccumulation of substances in
organisms resulting from pollution (Bargagli et al.,
2002; Bergamaschi et al., 2007; Maizi et al., 2010;
Belguidoum et al., 2021c). They are very sensitive to
gas emissions, in particular those containing heavy
metals (Belguidoum et al., 2021a). In addition, their
longevity and almost annual biological activity
transform them into organisms capable of accumulating
three times more atmospheric contaminants than a tree
leaf (Baffi et al., 2002). Due to increasing levels of gases
and dust emissions released into the atmosphere, the
epiphytic lichens, provide spatial and temporal evidence
of trends in air pollutant loads (Loppi, 2013). Thus
lichens provide information on the biological impact of
atmospheric pollution. They are quick and inexpensive
to use and provide information on which to base
predictions for human health. (Cislaghi and Nimis,
1997).

The lichen Xanthoria parietina is a cosmopolitan
species most commonly used in bio-monitoring
programs (Nimis et al., 2000, 2001; Belguidoum et al.,
2021b, c). The value of lichens as bio accumulators is
largely attributed to their area / volume. X. parietina has
a large area of contact with air pollutants and can

therefore accumulate large amounts of heavy metals
(Cuny et al., 2004).

The epidemiological distribution of cancer rates is
heterogeneous for 17 Provinces of Algeria (table 1). The
cancer rate in Algeria is highly variable, depending on
sex and region. Cancer in women is higher than that in
men (Figure 1).

The regression curves show that cancer rates are
trending from east to west.

The objective of this work is to establish a
relationship between air pollution and the risk of cancer
in the various dairas of Setif province (Algeria).

Table 1: Standardized cancer rates for100000 inhabitants
(Hamdi-Cherif et al., 2017).

Province Cancer rate Province Cancer rate
Man | women Man | women
Constantine | 120.8 | 146.6 Biskra 63 79.4
Setif 117.7 | 122.6 Alger 122.7 | 151.2
Batna 96 114.7 Blida 0957 | 144.9
BBA 98 128 Medea 98.5 | 113.4
Jijel 849 | 1155 Tipaza 59 92
Annaba 79.2 95 Ghardaia 68 71
Bejaia 747 | 914 Oran 77 95.2
EL Taref | 72 91 Mostaganem | 70.6 | 104.5
Guelma 65 86 Tlemcen 80 | 90.1

m Homme = 103,5542-1,8782"x

Sm— Femme = 124,5542-1,8098"x
140 \

. A\‘ / \\

80

60

40

Mosteghanem
Ghardaia

Conglantine Jdijel Guelma Medea
Batna Bejaia Alger

(Fig. 1) Distribution of cancer by locality and sex in
Algeria.

MATERIALS AND METHODS

Study area

The province of Setif is part of the high plains
of Constantine in northeastern Algeria. It is located
between 35° 40’and 36° 35’ N latitude, between 4°
80’and 6°. Longitude (Fig. 2). Covering an area of
6549.64 km2, it is divided into 60 municipalities
attached to 20 Dairas and limited to the north by the
wilayas of Bejaia and Jijel, to the south by Batna and
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M'Silla, and to the east by Mila, to the west by the
wilaya of Bordj Bou Arreridj

The region is characterized by a semi-arid
continental climate with hot and dry summers and harsh
winters. Annual rainfall is irregular and varies between
300 and 700 mm/year.
Sample Collection

The foliaceous lichen Xanthoria parietina, (Fig. 3)
widespread in the studied areas and widely used in
similar studies. Samples were collected in 20 locations
spread throughout Setif province (Algeria) (Figure 1).
Each sampled site consists of a maximum area of 100
m2, located near roads, as much as possible, with heavy
traffic and secondary roads. The samples were collected
avoiding the use of tools or containers likely to
contaminate them. After collection, the samples were
transported to the laboratory for analysis. The lichen
samples were dehydrated at 40°C for 48h, cleaned to
remove all types of traces of foreign matter (dust, leaves,
soil, wood chips) and then ground with an agate mortar.

Samples treatment

Lichen samples were digested in the laboratory in
aseptic conditions, using a mixture of HNO3 /HF/H;0 in
Teflon containers (Hébrard-Labit and Meffray 2004;
Belguidoum et al. 2021a, b). A solution of our samples
is prepared using the ground solid materials to which 10
ml of 40% hydrofluoric acid (HF) and 3 ml of 70%
perchloric acid (HCIO4) were added. Evaporation takes
place on a hotplate at 160° C. After quasi-total
evaporation, 1ml of 65% nitric acid (HNO3) and 10 ml
of distilled water was added. The samples are then left
for 30 min at 4° C in the refrigerator. The dissolution of
the residue is performed by placing the samples on a
hotplate at 60° C for 1h. The resulting mixture is
transferred to a 100 ml flask for filtration, adjusting the
volume with distilled water.

Analytical  methods for MTE  concentration
measurements in lichens

The concentrations of the following elements
Pb, Ni, Cr were determined by Atomic Absorption
Spectro-photometry with Flame (AASF). There are no
established standards of trace elements concentration in

lichens (Hébrard-Labit and Meffray, 2004).

Cancers in the Setif province

The data used in this study, concerning cancers
in the Setif region, were provided by Prof. Hussein
Adlane DIB, Head of the Medical Oncology Department
of the Setif Anti-Cancer Center. Data refer to adult men
and women during the period 2015-2019.

Statistical analysis
The data were first subjected to principal component
analysis (PCA) to examine the relationships between

trace metal elements and bioaccumulation by lichens,
and the relationship with the epidemiological rate of
cancer in Setif. A hierarchical classification (UPGMA)
(Statistical method based on the Unweighted Pair Group
Average and the Manhattan city-block distance) was
performed on the original variables and on the
Manhattan distance matrix in order to search for
hierarchical associations. Between the elements and the
municipalities on the one hand and cancer and the
municipalities on the other hand. Statistical analyzes
were carried out using the STATISTICA ver. 10.

Station (Daira) sampled

(Fig. 2) Location of Setif Daira

NS

RESULTS AND DISCUSSION

ESTIMATED MTE CONCENTRATIONS IN
THALLI OF XANTHORIA PARIETINA

Samples of Xanthoria parietina thalli samples from
20 stations in the province of Setif were analyzed using
Flame Atomic Absorption Spectrophotometry (SAAF).
The analysis quantified the concentrations of three
metallic trace elements (Cr, Ni, and Pb). The
concentrations of MTE accumulated by X. parietina are
variable and exceed standard values (Table 2).

The accumulation of Pb in the thalli of X. parietina is
very high in all stations studied, with an average of
826,12 + 247,82 mg/kg, far exceeding the certified
standard, in particular in Amoucha, Setif, Ain kabira and

Libyan Journal of Ecological & Environmental Sciences and Technolog ..............c.ccocveevveeveeeevarenenn 73



Amina Belguidoum, etal., 2021

Conference on Environmental Impacts of Pollution 2021

Ain Oulmen. This high rate in this station probably due
to the proximity of a large vehicle market and to the dust
emissions emitted by aggregate quarries, mining
activities, and industriel activities , which persistently
contribute to the atmospheric pollution.

Table 2: Accumulation of MTE in X. parietina thalli
(mg/kg)

Daira Cr Ni Pb

Ain Arnat 73.74 | 55.29 | 738.99
Ain Azel 71.98 | 45.74 | 681.92
Ain Kebira 125.48 | 35.44 | 1001.69
Ain Oulmen 108.58 | 31.73 | 1124.86
Amoucha 88.00 | 21.98 | 1364.41
Babor 108.24 | 22.13 | 1142.66
Beni Aziz 107.71 | 45.60 | 683.62
Beni Ouartilen 52.67 | 27.87 | 324.01
Bir Arch 100.58 | 50.79 | 768.08
Bouandas 108.06 | 32.01 | 658.19
Bougaa 90.81 | 40.86 | 937.85
Djemila 125.13 | 55.53 | 766.39
El-Eulma 90.10 | 67.79 | 653.11
Guidjel 63.62 | 25.55 | 840.12
Guenzet 98.47 | 51.10 | 990.96
Hamam gergour 114.83 | 27.51 | 899.59
Hamam Soukhna 93.45 | 42.96 | 851.98
Maoklane 73.65 | 50.28 | 598.59
Salah Bey 81.31 | 28.85 | 446.89
Setif 126.45 | 52.54 | 1048.59
AVerage | o5 14 | 40.58 | 826.12

SD| 21.00 | 13.08 | 247.82

Min.| 5767 | 21.98 | 324.01

Max. | 12645 | 67.79 | 1364.41

Certified standard value | 412 | 247 40.9

The concentrations of Cr in X. parietina thalli, with an
average of 95.14 + 21.09 mg/kg, reveal values
exceeding the certified standards. The thalli collected
from Setif station have the highest rates with 126.45
mg/kg. Whereas Bni Ourtilen stations have the lowest
rates of this elements. Nickel contents are low and very
close, but still exceeding the certified standard in all
stations. The highest concentration of Ni was recorded
in the station of El Eulma (67.69 mg/kg). This analysis
allowed us to classify these elements according to the
following relation: Pb> Cr> Ni (Figure 4).

The use of the UPGMA shows the heterogeneity of the
accumulation of metals in the 20 populations of X.
parietina and confirms the separation of the sites studied
into two very distinct groups (Fig. 5).

Box & Whisker plot
1400

1200
o Mean
[OMeanzsD

1000
T Mean+1,96*SD

SR

Cr Ni Pb

(Fig. 4) Variability of MTE concentrations in thallus X.
parietina
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(Fig. 5) UPGMA based on the concentration of heavy
metals in X. parietina thalli

The first group is represented by Amoucha, Babor, Ain
Oulmen, Setif, Guenzet, Ain Kebira stations with the
highest accumulation of MTE in the thalli, especially for
Pb. This station has a high degree of pollution. While the
second group splits into two branches. Saleh Bey and
Beni Ourthilen stations represent the first branch, with a
least accumulation of MTE. The remaining sites form
the second branch, which seems to be polluted.
However, their accumulation rates are much higher than
standard values.

Generally the concentrations of Pb, Mn and Cu are high
in the stations studied, which shows a strong impact of
the sources of air pollution, especially in the stations
which are crossed by industrial activities and the
national roads with heavy traffic such as Setif, EI Eulma,
Ain Kebira and Ain Oulmen. The lowest rates of MTE
concentrations were observed in the station of Beni
Ourthilen, it is a station with low population density,
without industrial activity and low road traffic
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POLLUTION MAPPING

The results obtained were used for the development of a
series of distribution maps of MTE in the province of
Setif, in lead, chromium and nickel. This approach
makes it possible to better understand the distribution of
the various metallic trace elements at the spatial level
and to compare them with the level of distribution of
cancer rates.

Nickel (Ni)

The highest Ni concentrations are found in the center of
Setif province, especially in the Dairas of Setif and El
Eulma (Figure 6). Due to the national road 5 and the
East-West motorway which cross the cities mentioned.
The most important sources of this element are oil
combustion and vehicle exhausts.

" '“Bouandes

~ Ain Oulmene
] Ain Azel

Salah Bey Ni contamination
Unpolluted area

l Moderately polluted arca

- Polluted arca
- Very polluted area

(Fig. 6) Distribution of nickel in the province of Setif

Chromium (Cr)

The highest chromium contamination was observed
in the northern part of the province, especially in the
Dairas of Setif, Ain Kebira, and Djemila (Figure 7). This
high rate is justified by the intense road traffic that
crosses these three areas.

Beni
Ouartilene

ElEulma  Bir Arch
Guidjel

Ain Azel

Salah Bey

Cr contamination

Unpolluted area

Moderately polluted arca

- Polluted area

(Fig. 7) Distribution of chromium in the province of
Setif

Lead (Pb)

The highest concentrations of Pb were observed in the
Dairas of Amoucha, Setif, Ain Kebira, and Ain Oulmene
(Figure 8). These regions are known for industrial
activities and road traffic emitting heavy metal, which

may explain the high levels of this element.

Pb contamination
Unpolluted arca

- Polluted area
- Very polluted arca

(Fig. 8) Distribution of lead in the province of
Setif

Distribution of cancers in the province of Setif

The production of the cancer distribution map in the
province of Setif (Figure 9) shows that the Dairas of
Setif, EI Eulma, and Ain Oulmen have the highest rates
of cancer. The commune of Ain Azel has a lower rate
compared to previous communes. The remainder of the
municipalities has a variable rate between average and
zero.

Mama Soukhna

Cacer rate in Sétif daira
1- 20 cases
21- 50 cases

51 - 100 cases

- 101 - 200 cases
-> 200 cases

(Fig. 9) Distribution of cancers in the Setif
province
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DISCUSSION

The geographical study of the distribution of cancer in
the province of Setif shows a very significant
heterogeneity between the localities (Dairas) and the
high rate of cancer among urban populations than that of
the rural populations. In particular Daira of Setif, El
Eulma, Ain Oulmene and Ain Azel. The same
observations have been reported by several authors
(Lopez-Abente et al., 2006; Kutikhin et al., 2012).

The strongly urbanized Dairas of Setif, EI-Eulma, Ain
Oulmene, Amoucha, Ain Azel showed a strong
alteration of the air by the MTE. These stations included
commercial areas, industrial facilities, quarries, mining
areas, and the main roads with the density of road traffic,
which contributes significantly to this degradation
(Belguidoum et al., 20214, b, ¢; Koucim et al., 2021).

Setif and ElI Eulma reveal a high rate of cancer,
moreover, it is the most polluted station in relation to the
Dairas studied. A wide variety of carcinogenic pollutants
in the air, Heavy road traffic, and industrial areas around
this  highly urbanized environment  contribute
significantly to this situation (Nyambura et al., 2020,
Turner et al., 2020).

In recent years, epidemiological studies have linked
cancer rates with several environmental risk factors.
Filippini et al. (2019) found an association between the
risk of childhood leukemia with exposure to motorized
traffic and airborne contaminants (benzene, nitrogen
dioxide, 1,3-butadiene, and particulate matter), on the
basis of various measures related to road traffic (number
of vehicles on the nearest roads, road density, distance
from main roads).

Another study in the four urbanized suburbs of Gold
Coast, Queensland, Australia found evidence between
cancer risk and heavy PAHs with 5 to 6 benzene cycles
associated with fine particles in urban road dust (Ma et
al., 2017).

CONCLUSION

An analysis epidemiological statistic of cancer within
the province of Setif, highlighted the great variability in
the distribution of this chronic disease between the
different Dairas. The study showed high concentrations
of carcinogenic toxic heavy metals (Pb, Cr, Ni) which
are recorded in the Dairas of Setif, EI Eulma, Ain
Oulmen, Djemila and Ain Kebira. We have highlighted
the presence of a real similarity between the Dairas with
high pollution by carcinogenic metallic trace elements
and the distribution of the cancer rate in the wilaya of
Setif. This is the first time that such a study has been
carried out in the province, in order to justify the high
rates of different types of cancer. The results can be used
in the field in anti-cancer prevention.
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Dust deposition in the surrounding area of the Libyan Iron and
Steel Company, Misurata, Libya.

Hesham G. Ibrahim®", Suliman O. Alhewaimdei?, Aly Y. Okasha?,
Ahmed A. Maraie*, Adel M. Bokail®, Abd Alrazzg J. Aloways®

This paper provides information about the dust deposition and its seasonal
variation for Libyan Iron and Steel Company, and the vicinity surrounding areas.
Dust samples were collected for each season from April to December 2019 by
using 33 Directional Deposition Gauges (DDGs) installed and distributed in the
vicinity surrounding the company over a long distance of 8 km from the
company’s borders towards six tracks, and 15 DDGs have been installed inside
the company border. The dust deposition rates were calculated in each season and
analyzed in the laboratory to identify the source of dust. The results indicated
significant variations in dust deposits at different sites over the seasons. The dust
deposition rate was highest during the dry seasons in summer and spring and
lowest in the rainy seasons (fall and winter). Also, the dust deposition rate is high
in the tracks (north and southeast) for DDGs close to the company’s borders.
However, the other tracks are considered safe tracks from the iron and steel
industry activities. It is also noted that the direction of the slots of DDGs does not
affect the deposition of dust, this indicates the presence of other sources of
deposition dust from different directions.
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Determination of heavy metals and microbial content in various types
of sludge and re-use in agriculture

Abdullah M A*. Alsiteel M J. Saber | K, Gren M A

This study aims to evaluate the sludge produced from the Sebha city sewage
treatment plant. The efficiency of the drying sand bed for dry sludge and the
evaluation of wet sludge (modern and old) and the extent to which it can be used
in agriculture, especially with regard to the quality of the produced sludge, was
evaluated compared to the internationally recognized standards for sludge quality.
Results for heavy metals and bacterial types found in dry sludge showed that it
The efficiency of drying .contains high concentrations of sand organic matter
ponds is good in reducing the level of microbial content of sludge and its content
of heavy metals, which is a suitable method in this region with a dry climate, high
heat in summer and little rainfall. Modern and old wet sludge contains high
concentrations of heavy elements, especially lead, and has a high content of
bacteria. The nurse, especially Salmonella gallinarium, Salminella pullorum,

Enterobacteria sp. While the dry sludge contained Citrobacteria sp, the research

summarized the need to work on developing the plant, and working on
disinfecting sewage and sludge before using it or disposing of it by known
.methods
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The effect of diazinon toxicity on some kidney functions and blood
components in wister rats

Fatma M A. alraid

The current study examined the effect of diazinon on some kidney function
represented by urea, uric acid and creatinine, in addition to the effect of diazinon
on blood components represented in the number of RBCs, Hb, WBCs and platelets
in male Wister rats. 18 rats were used divided into 3 group/6 rats per group,
(Control) the control group,G1 treated with diazinon at a dose of 25mg/kg, and G2
treated with diazinon at a dose of 50mg/kg, was administered orally, then samples
were collected the blood. The results of the current study showed that there was no
significant difference in the level of urea and creatinine in G1, G2 compared to
Control, while the results indicated a significant increase in uric acid in G2
compared to G1, which indicates a negative effect of diazinon. A for blood
components, the results indicated a significant decrease in the number of red blood
cells and hemoglobin level in G2 compared with Control, as well as a significant
decrease in G2 compared to G1, which indicates a negative effect of diazinon on
the number of red blood cells and hemoglobin level. White blood cells and
platelets, and there was no significant decrease in G1 and G2 with Control. This
study indicated that a negative effect of diazinon on the number of red blood cells,
hemoglobin level and uric acid.
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Study of Compost Production from Olive Mill Solid Waste (OMSW)

Thuraya E. Wahiba?, * Mohammed A. Bakeer®

The solid agricultural wastes are a big problem in the Libyan environment, and
there are different applications to reduce its effect on humans and the
surrounding, one of the most important is composting. This study was carried out
at the experimental station of the faculty of Agriculture University of Tripoli —
Libya and Its aim was to study the properties of crude OMSW and to produce a
compost. The OMSW was mixed with manure cattle, olive leaves and sand of the
rate of 50%, 25%, 10% and 15% (V/V) respectively. The compost was tested for
maturity by germination index (GI) for lettuce seeds. The results indicated that
the OMSW contained high percent of water content reached 40%, oil content
7.2%. The results showed that the compost temperature increased gradually over
50 °C, then decreased and stabilized at 27 °C. The germination index rates for
mature compost after 150 days reached 85% for lettuce seeds, which means the
compost is not phytotoxic and could be used safe as a high-quality soil
amendment. The results showed that the mature compost had high quality of
organic matter with C/N ratio of 12:1 and high nutrient concentrations
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The suitability of solid waste landfill site in Tarhuna municipality to
environmental and health standards using GIS and remote sensing

A.A. Alhaddad?, R.A. Alzardumi?

A specific location has recently chosen to be a health landfill for solid waste
for Tarhuna municipality. However, to avoid random methods, and to treat the
current negative situation when disposing of solid waste, this study was
conducted to determine and identify how much this location is appropriate to the
health and environmental criteria. This health and environmental standards and
examination of the appropriateness of other locations for a healthy landfill of
solid waste were analysed, measured by applying remote sensing and GIS
techniques. An investigation of the relationship between the waste location and
the health and environmental criteria is based on satellite imagery with a set of
metadata used to build a geographical database, and by processing the data. This
procedure has produced a set of maps that used to build the cartographic model in
order to identify location’s suitability. The study found that 1% of the Tarhuna
municipality area is a very high suitable location, 6% is high, and 9% of the area
is good. In addition, by bounding the borders of the allocated site on the map, the
result shows that 25% of the site area is within the very appropriate areas, and
75% within the boundaries of the areas, which shows the current location is
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appropriately suitable. The study recommended that alternative areas in the
municipality were ideal and other areas seemed to have very good standards. In
the same context, the study recommended that modern technologies such as GIS

© 2022 LJEEST. All rights reserved.
Peer review under responsibility of
LJEEST

could be applied when conducting a new environmental planning projects in order
to ensure the success of complete management when disposing of waste and
reducing environmental pollution.
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New Khoums area on some of the surrounding groundwater wells
-Kaam area-Al-Khoums

Mahmoud Salama Tkala! , Ibrahim Mohammed AL-assawi?

Contamination of groundwater with sewage water is one of the most important risks
that negatively affect human life, increased the interest in groundwater in general,
and this interest is reflected in many researches and studies that pay attention to the
water problem. This study was conducted in Al-Khums Al-Jadida area on some
groundwater wells near the sewage dump in the Kaam area. It is worth mentioning
that this sewage dump was established in 1980 and is still used to this day without
a wastewater treatment plants. This study aims to identify the extent to which
sewage water overlaps with groundwater wells near this sewage dump and its
suitability for human use. It also aims to calculate (assess) the water quality index
(WQI). Six samples were taken from the wells located around this landfill, and
thirteen parameters related to drinking water pollution were estimated. The results
showed 10 that there was an increase in the values of total dissolved solids TDS,
and the electrical conductivity (EC) in all samples, where they reached the highest
value of (5864.67 mg/l, 9737 uS/cm), respectively. The concentration of ammonia,
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nitrates, nitrites, total hardness, dissolved oxygen, and pH did not exceed the

permissible limits according to the Libyan Standard for Drinking Water No. 82 for

the year 2015 and the water standard of the World Health Organization (WHO).

© 2022 LJEEST. All rights reserved. The results also (showed) about 66.66% increase in the value of the chemical
Peer review under responsibility of oxygen demand (COD) for most of the well samples Bacteriologically, most of the
LJEEST well samples at the study site were not contaminated with total coliform bacteria,

as well as Escherichia coli (E-Coli).
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The aim of this study is the use of cement kiln dust (CKD) as asphalt
modifier. The modification process of asphalt binder was performed at a
temperature of 180°C, and mixing speed of 3000 rpm for 60 minutes.
According to the results, the finished product was asphalt in the amount of up
to 85 wt%, and cement kiln dust in the amount of 10, 15, 20 and 25 wt%. The
presence of cement dust helping to improve the penetration values of modified
asphalt, homogenous distribution into asphalt matrix. The results of this study
indicated that penetration value of modified asphalt was improved after
addition of CKD. It was decreased from 85(0.1mm) for virgin asphalt to 58
0.1mm) for modified asphalt with 25 wt % of CKD.
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INTRODUCTION

Asphalt matrix is the black-coloured product resulting
from the bottom of the vacuum distillation columns in
the crude oil refineries (Garcia-Morales et al., 2006).
Due to interesting potential characteristics of bitumen
such as impermeability, adhesivity, elasticity, resistance
to the influence of weathering, chemicals (Garcia-
Morales et al., 2006; Cuadri et al., 2014; Izquierdo et
al., 2011). It is widely used as a very effective binder for
mineral aggregates to form asphalt mixes of pavement
construction materials (Lesueur D. 2009). It is known as
brittle and hard at a cold weather and soft at a hot
weather  (Lesueur D. 2009; Sulyman et al., 2013).
Designers, when construct pavement roads, usually
consider the major failure modes represented by fracture
and permanent deformation of the asphalt. However,

modifications of asphalt are attempts to extend the
service life and improve the performance of asphalt
pavements (Sulyman et al., 2013) thus will be definitely
of a great environmental and economic advantage
(Sulyman et al., 2014). The most popular modifiers used
in the modification process of asphalt are recycled
polymers (Navarro et al., 2002). Cement Kkiln dust
(CKD) is a fine-grained, alkaline material that is
generated as a byproduct of the cement manufacturing
process (El-Refaey et al., 2016).

CKD is still a big issue for industry, engineers and
technologists, because, cement dust has been attributed
to be one of the solid environmental pollutants generated
by the companies (Saraya et al., 2012). Libya is one of
the countries that have many plants for the production of
cement, which is generating large amounts of cement
dust every year. Such dust is still a solid waste and has
no economic value up to day. Cement kiln dust is
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considered harmful to the plant and agricultural
environment, soil, and even humans and animals. It is
also noticeable its severe impact on the agricultural areas
surrounding the manufactories, as it affected the drying
up of trees especially olive trees and the deterioration of
plant life, as well as the pasture

fields. Research study in Egypt reported that about 2.5-
3.0 million tons of cement kiln dust is generated
annually (Saraya et al., 2012). Several studies have been
done to find effective ways to recycle CKD in soail
stabilization to avoid the failure of the entire pavement
in the future as well as an environmental solution
(Alsaleh et al., 2021). CKD was also utilized for the
removal of water contaminates (Salem et al., 2015), like
dyes (Saraya et al., 2012; Saraya et al., 2011), and heavy
metals (El-Refaey et al., 2016; Al-Meshragi et al., 2008).
CKD has also been used as a chemical addition for soil
and waste stabilization, building block manufacturing
(El-Refaey et al., 2016). In this study, CKD has been
used in modification asphalt mixture by addition four
content level (10, 15, 20 and 25 wt. %).

Materials and Methods

Cement kiln dust was collected from the Libyan
manufacturing of cement production. Figure 1 shows the
cement kiln duct. The asphalt type (70/100) penetration
grade was used as a matrix; it was supplied by Lotos
Company in Poland. The characterization of modified
asphalt and unmodified asphalt were performed using
the softening point (ring & ball test) according to the
PN-EN 1427 standard as shown in figure 2. The
penetration was conducted according to the European
Standard EN1426 as shown in figure 3. The Brunauer-
Emmett-Teller (BET) nitrogen adsorption technique is
conducted to evaluate the surface area. The X-ray
fluorescence analysis was employed to identification
chemical compositions of the composite adsorbent. The
measurement was made in helium atmosphere,
apparatus: (Bruker 1 kW WD-XRF model S8 Tiger
spectrometer) according to the research method (PN EN
15309:2010).

Figure 1. Cement Kkiln dust used in this study for asphalt
modification.
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Needle 102 ]  Needle
25C ‘ 25C

Asphalt / Asphalt
. y E
%
S
Begining of the test End of test 2

Figure 3. Asphalt penetration test.

Results and discussion

Experiment 1, the modification process of asphalt by
cement Kiln dust was carried out as follows: 1000 g of
virgin asphalt was kept in the oven at 180°c for about 90
min. Then, approximately 450 gram of the hot asphalt
added to the reactor at 180°C, with an initial mixing
speed of 2500 rpm, followed by the addition of 10 wt%
of CKD for 60 min. Results obtained including softening
point, penetration, and viscosity tests for asphalt
modified with 10 wt% of CKD are listed in Tables (1).

Experiment 2 If, use content level of 15 wt% of CKD,
and everything else being equal, in experiment 1, a final
product with the softening point, penetration and
viscosity values were obtained to be 47.4°C, 77
(0.1mm), and 0.06 Pa.s, respectively.

Experiment 3 If, use content level of 20 wt% of CKD,
and everything else being equal, in experiment 1, a final
product with the softening point, penetration and
viscosity values were obtained to be 48.1°C, 67
(0.2mm), and .095 Pa.s, respectively.

Experiment 4 If, use content level of 25 wt% of CKD,
and everything else being equal, in experiment 1, a final
product with the softening point, penetration and
viscosity values were obtained to be 52.0°C, 58
(0.1mm), and 0.1 Pa.s, respectively.

Libyan Journal of Ecological & Environmental Sciences and Technolog.................cccoeevvvveervereeerna. 115



Mohamed, et al., 2021

Conference on Environmental Impacts of Pollution 2021

Table 1: Physical properties of modified and unmodified
asphalt mixture.

Properties
Cogtlil’llat of Softening | Penetration, | Viscosity,

point, °C 0.1mm Pa.s
0.0% 46.7 85 0.046
10 wt% 47.0 79 0.049
15 wt% 474 1 0.06
20 wt 48.1 67 0.095
25 wi% 52.0 58 0.1

Table 2: chemical compositions of cement kiln dust and
its surface area.

Type of analysis

i. Chemical compositions, wt% Value,
Ca0 70.79
SiO, 7.28
Fe,O3 4.3
Al>Os 3.14
MgO 1.29
K20 0.51
TiO, 0.22

ii. Surface area, m?/g 14.18

Figure 4: SEM images of cement kiln dust at x1000
magnification (a) and x10000 magnification (b).

Figure 5. The modification process of asphalt mixture.

From Tablel, it can be seen that the penetration
values were also greatly improved, for example, the

penetration was decreased from 85 (0.1mm) for the
virgin asphalt to 58 (0.1mm) for the asphalt modified
with 25 wt%. The viscosity of modified asphalt
containing up to 15 wt% cement dust were similar to
that obtained for unmodified asphalt. So, the pumping
power, shear forces and energy consumption can be
reduced in comparison to other modifiers such as
polymer waste materials (Carrera et al., 2010). Similar
behaviour was observed for asphalt modified by fine
polyurethane foam waste (Sulyman et al., 2020). The
high surface area of cement dust presented in Table 2
can also play as an effective factor for the adsorption of
some asphalt fractions. This behavior made modified
asphalt harder the virgin asphalt binder. The surface
structure of CKD was analyzed by SEM. The
morphological structure examination of CKD particles
can be observed from the SEM photographs at x1000
and x10000 magnification (Figure 4). It can be seen that
CKD have the finest particle sizes and a good surface
area.

CONCLUSION

The results of this study shows, that the penetration
values of the asphalt binder are improved by addition of
cement kiln dust (CKD). These improves have more
influence on the increase of content level of the CKD.
Finally, as a result and from an environmental and
economic point of view, the use of CKD as an additive
material in road pavement would prevent from
additional road construction cost. On the other hand, it
would be a green solution to reduction environmental
pollution.
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The Environmental awareness among residents of
Tocra—-Libya for treating solid wastes

Abdulhamid K. Alzerbi* , Hunadi Nourri Mohammad

Most Libyan cities are suffering from the weakness or ignorance the Environmental
knowledge and awareness for treatment of solid wastes, absence the strategies of waste
management and disposal, and absence of modern scientific implementations. The
main objective of this study is to evaluate the Environmental awareness among
Libyan families to treat, manage, and dispose the solid wastes, which may have
Environmental health and economic impacts, as well as its effects on the beauty of
the city. This study was conducted in the city of Tocra in 2021, where a
questionnaire surveyed (40) randomly selected samples of families living within the
city. Our results suggested that there was a low level in Environmental education and
awareness in the treatment of solid wastes and that the municipality did not
participate in providing containers specifically designated for solid wastes with about
(77.5%). We also noticed that residents are disposing solid wastes randomly in public
squares and roadsides (more than 80% of residents), and the emission of unpleasant
odors in the area was determined to be approximately (90%). The percentage of
residents who use shopping bags not designated for collecting solid wastes exceeded
(97.5%). Our findings suggested number of considerations and recommendations
regarding environmental consciousness and awareness.
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A Review of The Possibility of Using Steel Slag as Aggregate for
Asphalt Mixtures

Hend Ali Omar*, Shrifa Abdussalam Mohamed Ben Lashher

One of the most common challenges faced by industries and their management is
how to dispose of the waste generated from its production or after the expiry of its
extended period. Steel slag is considered one of the most common wastes around
the world, and it is a product of the steel manufacturing process, and the process
of getting rid of it was and still is the focus of attention of those responsible for
iron manufacturing plants along with officials of the competent authorities
responsible for protecting the environment from pollution. In this paper, the
results of several studies and research conducted in the field of pavement
engineering will be reviewed for the purpose of using steel slag as aggregate in
the production of asphalt mixture, and the material constituting the layers of
paving. The paper begins with an introduction that includes a general introduction
to asphalt mixtures, their types, components and possible damages, and the
materials used to combat the damages, including slag. Then, general information
about the preparation of slag as an aggregate and the chemical, physical and
mechanical properties of the used slag are mentioned. Also, a summary of the
effect of adding slag on the properties of asphalt mixtures was presented. In the
end, the advantages and disadvantages of adding slag as aggregates will be
summarized.
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Use of seaweed powder (Posidoniaoceanica and Cymodoceanodosa) as
a food supplement for animals

Adel. saeeda *, Mohamed salem *#* Amar dardor ***

In this research Forty growing Rabbits male, 5 weeks old, with initial weights of
776.67+9.71 gm were used for the study. The rabbits were randomly allocated to
four treatments groups of 10 rabbits each. Group one fed basal diet free of feed
additives and served as a control group. Groups 2 and 3 supplemented with 200 and
400 mg Powder seaweed / kg diet, respectively. Group 4 received control diet,
supplemented 600 mg Powder seaweed / kg diet. Results showed that at 15 weeks
of age the supplementation of 200, 400 mg and 600 mg Powder seaweed diet
brought a significant (P < 0.05) improvements in final body weight(g) by the value
of 2119.4, 2250, 2360.6 and 2232.8 total of weight gain(g) by
1341.7,1502.8,1584.4 and 1457.2 feed conversion ratio by 3.83,3.22,2.96 and 3.43
and significantly (P < 0.01) decreased daily feed intake(g) by 91.42,86.78,86.77
and 90.2, respectively. Most of the carcass traits were insignificantly affected by
different treatments, however, kidney fat and lungs percentage were significantly
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(P < 0.05) decreased and increased, respectively, in the group received 400 mg
seaweed in comparison with control. In conclusion the results showed that addition

© 2022 LIEEST. All rights reserved.
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of Powder seaweed in rabbit diets had improved the productive performance,
carcass, digestibility of growing rabbits 200 and 600 mg/kg Powder seaweed was
more effective tan 400 mg/kg Powder seaweed.

2001y , (ANOVA) sy tilax| Lls Lol UL LE £
JW = e (Duncan 1955y ol L1, SPSS

Yij=].l+(1i+eij

Where:
Y;; - an observation,
p = overall mean ,
0; = treatment effect (i=1,....,6)

e; = random error.
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Corn yellow 19.00
Wheat bran 11.00
Barley 17.20
Berseem hay 33.00
Soybean meal 44% 15.00
Molasses 3.00
Di-Calcium phosphate 1.00
Lysine 0.10
Methionine 0.10

Vitamins and mineral premix*
0.30
Salt 0.30
Total 100
Chemical analysis (%0)
Dry matter 92.96
Organic matter 84.83
Crude protein 17.29
Crude fiber 13.50
Ether Extract 2.80
Ash 8.12
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NDF 37.79
DE**kcal/kg 2504.50
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nelkhatroushi@gmail.com Study of marine pollution by hydrocarbons for the beach of the great
city of Tripoli (from Tajoura to Janzour)
Ezdehar084@gmail.com
Ahmed M. Shalhi, N.N. Elkhatroushi, Ezdehar A.Althaluti

Oil pollution is defined as the release of elements and compounds or gaseous, liquid
or solid mixtures from oil into the environment (atmosphere, water and soil), which
leads to a disruption in the natural balance of the environment. Oil pollution causes
hydrocarbons , damage to all forms of life on the surface of the earth and ultimately leads to the
death and extinction of many types of living creatures, as well as to the disruption
of most navigational services and to the destruction of tourism by polluting water
and beaches. During this study, mullet (Mugil cephalus) was used to study pollution
rates in the Tripoli area (from Tajoura in the east to Janzour in the west), located
between longitudes (13.30 - 13.00) and latitudes (32.47 - 32.50), where 43 samples
of different lengths were analyzed ( 20 to 46 cm) and weights (71 to 1025 g) and
measurement of the quantities of hydrocarbons present in their bowels. Laboratory
analyzes proved that the concentrations ranged between (1.58 to 17.65 mg/kg) and
these results were compared to each other to reach a relationship between the

Keywords: marine
pollution , pollution by

Environmental Impact.
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pollution rate and the volume of contamination. Fish and their lengths for each part
of the study area. The results showed that the center of Tripoli had the highest
concentration of hydrocarbon pollutants, with the highest concentration reaching
(17.65 mg/kg), followed by Tajoura (6.0 mg/kg) and then Janzour (5.44 mg/kg). It
was concluded that the study area is polluted with hydrocarbons and is not suitable
for swimming or industrial activities based on sea water, and that the mullet fish in
the study area are not suitable for human consumption.
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Study Of Pollution Caused By Nutrient (Phosphorus And Nitrogen) In Wadi Al-
Hamsa Waters, East Of Derna City

Zatout M M, Saleh A A, Saleh M J, Salmeen H E *

This research aims at studying the most important indicators of water pollution
leading to nutrient increase (Eutrophication) in Wetland Ecosystems (Wadi Al-
Hamsa) in eastern Libya. The assessment of water eutrophication has been from
measerment of simple individual parameters. Among the most important of these
indicators are total phosphorus (TP) and total Nitrogen (TN). Samples were taken
and analyzed from three sites of the valley (S1, S2, S3) were conducted
periodically. The work continued to conduct tests for six months as of June until
November (2020). The study showed that the valley was highly fertilized according
to the (TN- TP) this indicates that the valley is affected by the pollutants it
encounters, especially the livestock dung coming from the lands surrounding the
Valley. The TN/TP ratio was less than 10, so total nitrogen is the specific
component of algal growth in the Wadi Al-Hamsa.
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Living green walls and their positive effects on the environment
Sarah Abdulrahman Abourgeegah

The world is witnessing a great urban development in the horizontal and vertical

directions in urban cities. Concrete buildings became a feature of these cities. On
the other hand, there are trends calling for green architecture and its importance in
applying the principle of sustainability and preserving the mother environment,
which has a positive impact on the internal and external environment of the
buildings environment. Vertical green wall systems are one of these trends that
have gained great popularity in the last ten years and its importance lies in focusing
on the use of vertical facades whose area is equivalent to twice the horizontal areas
and transforming them into suspended green areas.
The aim of this study is to help architects choose the appropriate vertical system to
achieve the principle of sustainability by reviewing vertical green wall systems and
their types, how these systems work and their role in benefiting from natural
resources, and encouraging the responsible authorities and individuals to include
the vertical green wall system in their projects to comply with the requirements of
the modern era.
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ROLE FOR AUTHORS

The LJEEST Journal publishes high-quality original academic research articles in Arabic or
English languages. LJEEST Journal is a forum for research in the field of Ecological &
Environmental Sciences and Technology:

Subject areas may include, but are not limited to:

Agriculture, forestry, land use and management

Air, water & soil pollution

Contaminant (bio)monitoring and assessment
Ecotoxicology and risk assessment

Environmental management and policy
Environmental microbiology

Environmental remediation

Environmental sources, processes and global cycling
Environmental sustainability

Global climate change

Groundwater hydrogeochemistry and modelling
Land desertification, rehabilitation and restoration
Liquid & soiled Waste and treatment

Noise and radiation pollution

Organic compounds in the environment

Petroleum and Environmental Biotechnology

Soil Erosion and degradation

Stress ecology in marine, freshwater & terrestrial ecosystems

Frequency and Date of Publication.

The LJEEST Journal shall be published twice a year, on June and December.

The role of Autllors

o Authors considering whether to submit a manuscript to LJEEST need to ensure that the main
focus of the manuscript relates to one or more of the core subjects listed in 'Main subjects
covered'

o Atrticles submitted for publication must be original and must not have been submitted to any
other publication (Duplicate Submission). Authors should not submit the same manuscript,
in the same or different languages.

o The manuscript text must write in good language

o The manuscript must contain the title and abstract, keywords, introduction, methodology,
results, discussion, Acknowledgment (if available) and references.

o The system of international units must be used.




Scientific abbreviations may be used provided that they are mentioned when first used in the
text.

Captions of figures and tables should be numbered consecutively according to their
occurrence in the manuscript. When mentioned in the text, the same consecutive numbers
should be used

The authors requested to submit their manuscript in the draft word file to
Journal@srcest.org.ly

Cover Letter: the corresponding author must state explicitly in a paragraph how the paper fits
the Aims and Scope of the journal.

Peer Reviewers

(@)

The

Peer review is the critical assessment of manuscripts submitted to journal by experts who are
usually not part of the editorial staff. It is the responsibility of the journal to ensure that
systems are in place for selection of appropriate reviewers.

This journal operates a treble blind review process. All contributions will be initially assessed
by the editor for suitability for the journal. Manuscripts deemed suitable are then typically
sent to a minimum of two independent expert reviewers to assess the scientific quality of the
paper.

All manuscripts submitted to LIEEST will reviewed in which reviewers are not informed
who are the authors of the paper, as well as the authors not knowing the reviewers.
Manuscripts that do not fall within the scope of LIEEST will directly rejected. In addition,
manuscripts that fail to meet a minimum threshold for quality and originality will be rejected.
After acceptance, corresponding authors will receive the comments and LJEEST template to
put the article in correct format.

role of a Reviewer

Reviewers evaluate article submissions to the journal based on the requirements of the
journal, predefined criteria, and the quality, completeness and accuracy of the research
presented. They provide feedback on the paper, suggest improvements and make a
recommendation to the editor about whether to accept, reject or request changes to the article
Reviewers should be asked at the time they are asked to critique a manuscript if they have
conflicts of interest that could complicate their review.

Reviewers must disclose to editors any conflicts of interest that could bias their opinions of
the manuscript, and should recuse themselves from reviewing specific manuscripts if the
potential for bias exists.

Reviewers must not use knowledge of the work they’re reviewing before its publication to
further their own interests.

The Journal should notify reviewers of the ultimate decision to accept or reject a paper.




The role of the Editors and Journal Staff

o Directing the overall strategy of the journal

o Assigning manuscripts for review appropriate to each reviewer’s area of interest and
expertise

o Editors must make clear that reviewers should keep manuscripts, associated material, and
the information they contain strictly confidential.

o When a manuscript is rejected, the journal directly will delete copies of the manuscript
from the editorial systems

Timelines

If a journal has no intention of proceeding with a manuscript, editors should endeavour to reject
the manuscript as soon as possible to allow authors to submit to a different journal.

Copyrig'ht

Statement transferring copyright from the authors to the Libyan Journal of Ecological &
Environmental Sciences and Technology (LJEEST) to enable the publisher to disseminate the
author's work to the fullest extent is required before the manuscript can be accepted for publication.
The authors should submit a written consent that they will not publish the paper by any other way.




FORWARD

We are excited to welcome you to the new issue of the Libyan Journal of Ecological and
Environmental Sciences and Technology (LJEEST), which is the leading academic journal
in its field with peer-reviewed contributions of a high quality. The LJEEST is a biannually
scientific referred periodical international journal issued by Libyan Center for Studies in
Environmental Science and Technology (SRCET), in accordance to resolution of the Council
of Center for Environmental Science and Technology (1/2018). And its ISSN for electronic
version 2710-5237 and 5229-2710for print version , and its Doi. htt://aif-doi.org/LJEEST.
The journal is archived under Google Searsh and Road, it is free of charge and researches
can be downloaded for free, too. LJEEST is a scientific journal covering wide area subjects
of Ecological and Environmental Science. The editorial board of LJEEST are welcome
submission of Original articles of archival value covering research and development topics,
which span all areas of Environmental Science and Technology. This journal is unique in
that it encourages authors to submit works addressing fundamental and scientific aspects
together with science applied/ Environmental issues, The Journal is designed to advance
scientific knowledge and to foster innovative Technology solutions in Environmental Science,
Ecotoxicology and risk assessment, Environmental remediation, as well as climate change.
This volume consists of twelve papers following Environmental visual pollution, The
Groundwater Quality, forestry Biodiversity, Environmental Succession land use and
management, and water resources assessment, soil pollution quality. As the underscores, this
collection of articles pursues specific objectives while complementing the existing literature
on Environmental Science and Technology which are blindly peer reviewed by reviewers to
ensure optimum standard.

Finally, we would like to thank many people who created the opportunity for the journal to
be born and who made it happen. The list includes all current Editorial Board, the LJEEST
team, and many others. The last, but not the least my greatest thanks goes to Authors for
submitting their work.

Dr. Aishah Ramadan Mohamed
Editor, \ JEEST
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