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Abbreviation

VOC:s: Volatile Organic Compounds

Pb: lead
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MTBE: Methyl Tert-Butyl Ether

EDC: Ethylene Dichloride

PNA: Palestinian National Authority

CBC: Complete Blood Count

LPG: Liquefied Petroleum Gases

EPA: Environmental Protection Agency

CNS: Central Nervous System

U.S: United State

CO: Carbon Monoxide

NO and/or NO2(NOX): Nitrogen Oxides

SO2: Sulfur Dioxide

03: Ground-Level Ozone

IRIS: Integrated Risk Information System

NIOSH: National Institute for Occupational Safety and Health

REL: Recommended Exposure Limit

RBC: Red Blood Cells

WBC: White Blood Cells

PPE: Personal Protective Equipment

HGB: Hemoglobin or Hemoglobin count

EIA: Environment Impact Assessment

TB: Boiling Temperature
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Abstract

The production and consumption of oil is vital to international relations and has
frequently been a decisive factor in the determination of foreign policy. We aimed to
investigate the current situation of petrol stations in Hebron District and its adverse
effects on human and environment leading to develop a guideline for petrol stations to be
environmentally friendly. This study was conducted using three kinds of interview
questionnaires for workers, stations’ owners and the neighborhoods. Biomarkers (blood
samples) were tested for different metals including Lead and Cu. Emission of some gases
like CO, NO2, NH3, SO2, H>2S, and VOCs had been tested using multi-gas analyzer. All
collected data were analyzed by using the Statistical Package for Social Science (SPSS).
Results showed that all studied stations were licensed as individually ownership and most
of them are classified as class A and located in populated area. Some of them(50%) were
established for >20 years ago without any rehabilitation for fuel tanks. It was found that
workers were at risk to adverse effects in relation to work load. It seems that the current
status of the studied stations is acceptable and can be improved in some areas including;
worker and indoor safety, decreasing emission, waste management and emergency action
plan through following a standard criteria which could be presented in our proposed

environmentally friendship guideline.
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1.1 Introduction

Use of refined oil primarily for illumination ceased to be of primary
importance. With the advent of industrial revolution came the demand for a better
source of energy which in previous times were being provided by human and
animal muscle and later by the combustion of solid fuels such as wood, peat and coal.
One problem associated with the use of these solid fuels is the amount of effort
geared towards harnessing the energy. Petroleum on the other hand proved to be a

cheaper source of energy.

Oil was a much more concentrated and flexible source of energy than anything
that was previously available. At the beginning of the 20" century the industrial
revolution has progressed to the extent the oil industry became a major supplier of
energy largely because of the advent of the automobile industry. Although oil
constitutes a major petrochemical feedstock, its primary importance can be seen in
the fact that it is an energy source on which the world economy depends.

The production and consumption of oil is vital to international relations and
has frequently been a decisive factor in the determination of foreign policy. From the
above fact, one can see how oil has played a major role in the advancement of
technology in our time. But just like every other technology, oil discovery has come
with some of its disadvantages. One of such disadvantage is its negative impact on
the earth’s biosphere releasing pollutants and greenhouse gases into the environment
and damaging ecosystem through events such as oil spillage. This situation has
resulted and make the developed countries to emphasize on a cleaner and a more

environmentally friendly energy source.

Palestine as like other parts of the world in which the population naturally is
increased constituted about 4 millions in West Bank, Gaza Strip and East Jerusalem in
addition to about 8 million abroad[1]. The wide expansion and accelerated development
of Hebron district about 706 thousand inhabitants[1] had led to an increase in demanding

and consumption of petroleum products. Hebron district like other parts of West Bank is




still under Israeli occupation and most of life requirements including petroleum products
are coming and purchased from Israel by Palestinian agents and distributed to different
several local filling petrol stations. Here, more filling stations are being built in order to
meet with the increasing demand for fuel. The situation is such that it is becoming
very common to see filling stations located in and between and very close to

residential areas.

The disadvantage seen from this development is the increased pollution of the
atmosphere and health risk to the employees caused by the continued emission of toxic
gases into the air. These emissions originate from the following sources: gasoline
delivery to the stations, tank breathing (i.e., vaporization) which occurs due to
temperature and pressure changes, during vehicle refueling, emissions from loosely
closed tanks and mishandling of the petroleum leading to spillage. There is also the
emission of combustion products from vehicle engines present in the station. These gases

that are being emitted into the atmosphere are hazardous to human health.

One of the most prominent of these gases is the volatile organic compounds
(VOCs) which are reported by the world health organization as the major cause of cancer
in humans. Numerous studies found that all types of air pollutants at high
concentration can affect the airways, nevertheless, similar effects are also observed
with long term exposure to lower pollutants concentrations. Symptoms such as
nose and throat irritation, followed by bronchoconstriction and dyspnea especially in
asthmatic individual are usually experienced after exposure to increased level of
Sulptur dioxide and nitrogen and certain heavy metals such as arsenic or vanadium.
In addition particulate matter that penetrates the alveolar epithelium and initiate lung
inflammation in patients with lung lesions or lung diseases. Moreover, air pollutants such

as nitrogen oxide increase the susceptibility to respiratory infections [1].

1.2 Background

A reviewing of the literature revealed that, it is important to taking into account

some characteristic of design petrol station such as location, it is required to make




distance from buildings, markets, schools, hospitals and any places of public assembly.
The safety rules approved that the distance between two nearest petrol stations should
be 400m, and between a petrol station to the nearest residential building should not be
less than 50m to avoid risks [2].

The usual contaminants emitted in the environment from petrol stations are
complex mixture volatile organic compounds and others, the main compounds raising
pollution problems associated with petrol stations are the following: Benzene, Toluene,
Ethyl benzene, Xylenes, Pb, MTBE(methyl tert-butyl ether), Ethylene dichloride (EDC)
and Naphthalene[3].

According to previous study, the main type of risks is: fuel storage, hazardous
substances, manual handling, slips, trips and falls, electricity, fire risks, violence to staff,

compressed air systems[3].

1.3 Problem Statement

Due to increase in population which ultimately leading to increase in the number
of transportation means (28,632 licensed vehicles in Hebron Governorate, according to
Palestinian Central Bureau of Statistics in 2014) which means increasing in fuel and

petrol consumption.

This is an ordinal chain increasing number of population leading to increase in
energy consumption. Fuel in Palestinian area is imported from Israel and distributed to

different petrol stations located in each district.

Distribution and location of these stations could and/or could not follow the
standard conditions and regulations and this due to many of these stations are existed
before the Palestinian National Authority (PNA) has been established.

Therefore we decided to study this potential environmental problem in order to

make evidence based on the current status of these petrol stations in relation to the




environment. Based on this current status we will try to design an environmentally

friendly guideline for petrol stations.

In designing and constructing petrol stations, it is important to take some
precautionary measures like: suitable and required distance between the location of petrol
station and buildings; places of public assembly such as markets, hospitals and schools

and areas of high traffic congestions and residential buildings.

This should be in accordance with the guidelines provided by the Department of
Petroleum Resources and Fire service safety rules in which the distance between two
nearest petrol stations should be 400m and between a petrol station to the nearest
residential building should not be less than 50m to avoid possible hazards[2].

Unfortunately in Hebron city in the recent years, these guidelines have not been
100% followed. As a result, there have been petrol stations that are located close to
residential areas. This might have constituted serious hazards to residence in close

proximity to such petrol stations[2].

Furthermore, we also concerned about the indoor environment of the studied
petrol station including all the occupational safety regulations and measurements related
to the workers' health which seems that there is shortage or weaknesses in implementing
and following the guidelines provided by the Department of Petroleum Resources and

Fire service safety rules.

In addition we also will investigate the effects of these gas stations on the
outdoor environment including soil, agriculture, water, and the possible human health

hazards associated with their locations in the Hebron district.

1.4 Research questions

This study will answer the following research questions:

e Are there any authorized regulations and standards (legislated by laws) for

managing and monitoring the petrol stations in the Palestinian territory?




e What are the main components of these standards?

e To what extent these regulations are followed in designing, constructing and
running the petrol stations in the Palestinian territory?

e To what extent that the petrol stations in Hebron District implement and follow

the human health and environmental requirements and regulation standards?

e Did they apply the health and environment requirement, i.e., meets the

environmental impact assessment requirements (i.e., outdoor environment)?
e To what extent existing of petrol stations near or between residential areas is safe?
e What are the gases emitted from petrol station and what environmental impact?
e Is there an effect of petrol station on workers and neighboring residents?

e s there an effect of petrol station on soil contamination?

District (i.e., indoor environment and occupational safety)?

1.5 Objectives

The main objectives:

The overall aim of this project is to study of the current status of the petrol
stations in Hebron District from an environmental point of view and to visualize health
and environmental requirements guideline for these stations to become environmentally

friendly including human as one of the components of that environment.

Sub main objectives:

1. To study the current status of the petrol stations in Hebron district including all

possible factors and characteristics that should be included in the proposed
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guideline (i.e., location, building, wastes, fuel tanks, occupational and public
safety requirements...etc) (questionnaire 1).

2. To study the potential health effects among workers that could be resulted due to
work in these petrol stations (questionnaire 2).

3. To study the potential effects of petrol stations on the environment (questionnaire
3).

4. To design a proposed guideline covering all environmental requirements in order
to make petrol stations environmentally friendly and decrease the adverse effects
that could threaten the environment.

5. To identify the administrative measures taken by the competent authority to the
offending stations to the conditions and the establishment of petrol stations that

cause pollution of the environment

1.6 Significance of study

Despite the importance of the petrol stations in the distribution fuel transportation
in the Hebron District. Petrol stations contain a lot of activities that pose a threat to the
safety of public citizens, people working in these stations, as well as the outdoor

environment.

As we expected, the outcome of this study will serve as an additional source and
guideline by which human and environmental health aspects (i.e., workers,
neighborhoods, water sources, soil, and atmosphere) will be considered in establishing
new petrol stations. Furthermore, old and existed petrol stations could be modified and

rehabilitated according to the proposed guideline.

1.7 Budget

The total estimated cost for Biomarkers (CBC) and(Lead ,Copper blood level )
among 10 workers is estimated to be 2500 ILS.




Definition of tests :

v" Complete Blood Count (CBC): is a blood test used to evaluate your
overall health and detect a wide range of disorders, including anemia,

infection and leukemia.

A complete blood count test measures several components and features of your
blood, including:

o Red blood cells, which carry oxygen

e White blood cells, which fight infection

« Hemoglobin, the oxygen-carrying protein in red blood cells

o Hematocrit, the proportion of red blood cells to the fluid component, or plasma, in
your blood

« Platelets, which help with blood clotting

v" Blood Lead Levels Test(Pb )Test: A blood test measures the lead levels

Children and adults who have been exposed to lead should have their lead levels
tested. Lead is especially harmful to children. It can damage their developing brains,

leading to problems with their mental development. It can also cause organ damage.

v Copper Blood Test (Cu) Test: This test measures the total amount of
copper in your blood. Normally most of the copper in your blood is
carried by a protein called ceruloplasmin. Adults have 50 and 80
milligrams (mg) of copper in their body, mostly in muscle and the liver.

Copper helps make melanin, bone, and connective tissue.

E in your body. A high level of lead in the body indicates lead poisoning. :



1.8 Action plan

The action plan for this study during the first semester is shown in Table 1.1, and

the action plan for the next semester is shown in Table 1.2.

Table 1.1:Plane of Action for First Semester.

Days 1st month 2nd month 3rd month 4th month

Tasks Wi |wW2 |W3 W4 |W1|W2 |W3 | W4 | W1 |W2|W3 | W4

Identification of on
project idea

Writing an
introduction to the
project

Literature review

Writing the most
important studies
that are related to
environmental risk
in petrol stations

Writing the
methodology and
expected result

Modification and
coordination and
preparation of
presentation




Table 1.2:Plane of Action for Second Semester.

1st month 2nd month 3rd month 4th month

ays

Wi | w2 W3 W4 W1 | W2 W3 W4

Task

Questionnaire
and interview

Measurement

(tests)

Analysis data
and writing
result

Check and
final editing of
project

Project
delivery and
prepare
presentation




CHAPTER TWO

LITERATURE REWIEW



2.1 Introduction

Petrol stations have become an integral part in our daily life, because of the
increasing in population and the spread of cars everywhere, but petrol stations are
associated mainly with health and environmental risks, which are not reported or

underestimated leading to increased environment damage and pollution.

There are several studies conducted in Nigeria and India focused on a variety of
topics includes emissions emerging from petrol stations and their impact on the quality of
the air[2,4]. They measured some gases such as VOCs ,CH4, SO2 , NO2 and investigated
the conducting the environmental impact assessment projects before the construction of
the station and focused on health risk assessment[2].

To our knowledge, there are a few studies in Arab countries including Iraq,
Lebanon, and Gaza Strip [17] focused on the health impact of working in gas stations on

workers’ health and on safety and occupational health conditions.

All preliminary data and background for the current study were obtained from the
Palestinian Civil Defense and Petroleum Directorate in Hebron. These data included the
standards and conditions requested by the petrol stations’ owners in relating to workers

health, indoor environment, and outdoor environment.

Our study will end up by developing a proposed guideline that will include the
followings:

e Legislated standards by the responsible bodies (i.e., governmental bodies) to get
the permission (license issues).

e Human health requirements that imply the human health impact assessment
(HEHIA) that could be resulted from working in these stations and/or due to
existence in populated area.

e Environmental health requirements (outdoor environment) that imply the human

health impact assessment (EIA) that could be resulted from the existence in




populated area and affecting surrounded environment components such as air,
water and soil.

e Instructions on reducing and/or eliminating emissions resulting from the petrol
stations.

e Instructions on avoiding fire explosion resulting from the petrol stations.

e Instruction for emergence circumstances.

2.2 Scientific Facts

Before going in deep discussion there are some facts on petrol stations to be kept
in mind. These facts including, location of the station, fuel composition and

characteristics.

2.2.1 Fuel Composition

Fuel is a substance that react and burn with air (quickly reaction with oxygen and
substance that emits heat and light in form of flame, this have effect in people and

environmental health.

The types of fuel are divided into several sections according to the physical

situation, source, period of natural renovation and markets.

e Physical state of fuel: solids as coal (mineral), liquids as crude-oil and gas as natural gas,
acetylene.

e Period of natural renovation: fossil fuels as coal, crude-oil and natural gas, renewable
fuels (biomass).

e Resource of fuel: natural or primary fuels: as fossil fuel, artificial or secondary as Exotic
fuel.

e Markets: commercial as coal, and petroleum, non- commercial as biomass material
[4,5].




Table 2.1 shows the main commercial fuels derivatives from crude-oil, and their main
averaged properties[4].

Table 2.1:Main Commercial Fuels

Boiling Boiling Carbon Density Viscosity  Flash  Main use
RangeTbh  RangeTb chain (liguidat15 at40°C  point
[K] [°C] range °C)p[kg/m?®]  v-1076[m? Tflash
Liquefied <300 <30 1.4 580 0.5 —100  Domestic
petroleum heating,
gases cars
(LPG)
Gasoline 300..500 30..200 4.12 730..760 0.5 =30 Cars
Kerosene 450..650 150..350 10..14 780..850 3 40 aircrafts
Diesel 500..600 200..300 10..20 820..880 3 40 cars,
lorries,
boats,
heaters
Fuel oil 600..800 300..500 15..30 840..930 10 60 industry,
Distillate ships
Fuel oil >800 >500 20..40 930.1010 500 100 industry,
Residue ships.
Must be
heated

2.2.2 Gasoline composition

Gasoline is a complex artificial mixture that doesn’t presence in environment

naturally, the chemical component of gasoline presents in many physical state (liquid,

gas, and other).

The component of gasoline is more than 70 hydrocarbons, the mixture mainly

consist of paraffin’s, naphthenic, and olefins. Gasoline can be produced from petroleum

in refining process , gasoline used in as a fuel in vehicles , cars and other transport uses

the most important characteristic of gasoline less dense than water, that is potentially

contaminate ground water and soil from underground tank storage [6].




2.2.3 Characteristics of Gasoline

e Physical and chemical properties:

Table 2.2 illustrate the chemical and physical properties of gasoline such as physical

state, Color, Odor, pH, etc[7].

Table 2.2: Physical and Chemical Properties of gasoline

NO Properties Description
1.  Physical State: Liquid.
2.  Color: Transparent, clear to amber liquid.
3. | Odor: Strong. Characteristic gasoline odor.
4. pH: Not applicable
5. Boiling Point: >26 °C (>78 °F)
6.  Melting Point: Not applicable.
7.  Specific gravity: 0.66 to 0.75 (Water = 1)
8. Vapor density: 3to 4 (Air=1)
9. . Vapor pressure: 220-450 mm Hg at 20°C (68°F) / 6-15 Reid-psia at 37.8°C (100°F)
10.  Volatility: 720 — 770 g/l VOC (w/v)
11. Viscosity (at 40°C): <1
12.  Flash Point: <-45°F/<43°C
13.  Bulk Density: 6.0 — 6.4 Ibs/gal
14.  Solubility in water: Negligible
15.  Stability: Stable. Extremely flammable liquid and vapor. Vapor can cause fire.
16. = Conditions to avoid: !(ee_:p away from heat, flame and all other possible sources of
17. Materials to avoid: :ggel:goar\]/;/ay from strong oxidizing agents such as acids, chlorine,
hydrogen peroxide and oxygen




Toxicology Information
Toxicology information of gasoline is [7]:

Oral toxicity: Almost non-toxic. LD 50: > 2000 mg/kg (species: rats)

Dermal toxicity: Almost non-toxic. LD 50: > 2000 mg/kg (species: rabbits)

Inhalation toxicity: Almost non-toxic. LD 50: > 5 mg/| (species: rats)

Eye irritation: Almost non-irritating. Draize score: > 6 and < 15 (species: rabbits)

Skin irritation: Irritant. Primary irritation index: > 3 and < 5 (species: rabbits)

Other data: Inhalation of high concentrations of vapors or mists may cause respiratory
system irritation and damage. It may also result in the damage and depression of the
central nervous system and may cause death. Prolonged contact with the material may
cause severe skin irritation.

Subchronic toxicity: Dermal studies resulted in significant irritation but not systematic
toxicity (species: rabbits). Inhalation exposures (90 day, approximately 1500 ppm vapor)
produced light hydrocarbon nephropathy but no significant systemic toxicity (species:
rats).

Neurotoxicity: Repeated and prolonged exposures to high concentrations of vapor have
been reported to result in central nervous system damage and eventually, death. In a
study in which ten human volunteers were exposed for 30 minutes to approximately 200,
500 or 1000 ppm concentrations of gasoline vapor, irritation of the eyes was the only
significant effect observed, based on both subjective and objective assessments.
However, no persistent neurotoxic effects were observed in subchronic inhalation
studies of gasoline.

Reproductive toxicity: An inhalation study with rats exposed to 0, 400 and 1600 ppm of
wholly vaporized unleaded gasoline, 6 hours per day on day, 6 16 of gestation showed
no teratogenic effects nor indication of toxicity to either the mother or the fetus. Another
inhalation study in rats exposed to 3000, 6000, or 9000 ppm of gasoline vapor, 6 hours
per day,6 of20 of gestation, also showed no teratogenic effects nor indications of
toxicity to either the mother or the fetus.

Chronic toxicity: A lifetime mouse skin painting study of unleaded gasoline applied at

50 microliters, three times weekly, resulted in some severe skin irritation and changes,




but no statistically significant increase in skin cancer or cancer to any other organ.
Lifetime inhalation of wholly vaporized unleaded gasoline over 2000 ppm has caused
increased liver tumors in female mice and increased kidney tumors in male rats. The
Environmental Protection Agency (EPA) has concluded that mechanism by which
wholly vaporized unleaded gasoline causes kidney damage is unique to the male rat. The
effects in that species (kidney damage and cancer) should not be used in human risk
assessment.
Other toxic effects extremely hazardous in case of ingestion. On humans very hazardous
in case of eye contact. Hazardous in case of skin contact. Slightly hazardous in case of
inhalation.
Carcinogenic effects: contains material that may cause cancer depending on the level
and duration of exposure.
Target organs: contains material that may cause damage to humans organs such as (but
not limited to) blood, kidneys, lungs, liver, eye, skin, nervous system and upper
respiratory tract.

Table 2.3 and Table 2.4 shows the standard defining the Characteristics of

Automotive Gasoline 95 Octane and Gasoline 98 Octane respectively [6].

Table 2.3: Standards Defining the Characteristics of Automotive Gasoline 95 Octane [6]

Properties Limit for gasoline 95
Research Octane Number Min. 95

Motor Octane Number Min. 85

Lead, g/L Max. 0.013
Benzene, %v/v Max. 5.0

Methanol, %v/v Max. 3.0

MTBE % Max 10.0

Total Organic Oxygen %m/m Max. 2.5

Sulfur % m/m Max. 0.05




Distillation at 760 mm Hg
evaporated

At 70°C, % viv

At 100°C, % viv

At 180°C, % v/v

Final boiling point °C
Residue, % v/v

Min 10
40-70
Min.85
Max. 215
Max.2

Reid Vapor pressure at 37.8°C,
kPa

Summer (April-
October inclusive)
Max 65

Winter (November &
March inclusive)
Max 80

Copper corrosion, (3hrs @ 50°C) | Max 1
Existent gum, mg/100 ml Max 5
Oxidation stability, minutes Min. 360
Color Light green
Density at 15°C, Kg/L 0.730- 0.780

Table 2.4: Standards Defining the Characteristics of Automotive Gasoline 98 Octane.[6]

Properties Limit for gasoline 98
Research Octane Number Min. 98
Motor Octane Number Min. 87
Lead, g/L Max. 0.005
Benzene, %v/v Max. 5.0
Methanol, %v/v Max. 3.0
Ethanol, %v/v Max. 5.0
Isopropyl Alcohol % v/iv Max. 5.0
Tertiary Butyl Alcohol % v/v Max7.0
Ethers containing five or more C Max. 10.0
atoms % v/v

Other Organic Oxygenates % v/v Max. 7.0
MTBE % Max 10.0
Total Organic Oxygen %om/m Max. 2.5
Sulfur % m/m Max. 0.05




Distillation at 760 mm Hg evaporated
At 70°C, % viv 10-45
Final boiling point °C Max. 215
Residue, % v/v Max.2
Reid Vapor pressure at 37.8°C, Summer (April- Winter (November -
kPa October inclusive) | &
Max 65 March inclusive)
Max 80
Volatility (10VP + 7 evaporated 70) Summer (April - Winter (November -
October) March)
Max 965 Max 1115
Copper corrosion, (3hrs @ 50°C) Max 1
Existent gum, mg/100 ml Max 5
Oxidation stability, minutes Min. 360
Color Light blue
Density at 15°C, kg/L Min. 720

2.2.4 Diesel composition

Diesel is fuel used in diesel engines, and present in liquid state and produced
from crude-oil distillation. Diesel includes different types: type 1 for road vehicles, 2nd
one for industries (agriculture, fishing, etc), and the 3rd one for heating (not for engines;
blue-colored).

Saturated hydrocarbons allocated about 75% of Diesel component which contains
many toxic chemicals including Ethyl benzene, Benzene and Toluene, toxic chemicals
lead to case cancers [4],Table 2.5 illustrate Standards defining the Characteristics of Diesel

Fuel composition to be used as Automotive Fuel[6].




Table 2.5: Standards Defining the Characteristics of Diesel Fuel Composition to be Used

as Automotive Fuel.[6]

Properties Limits for diesel fuel
Flash Point Pensky Martens, °C Min 55
Water and sediment by centrifuge % Max 0.05

vinl
Cold Filter Plugging point , °C

Max -5 (Nov- March inclusive)
Max 0 (April-October inclusive)

Distillation temperature, at 760 mm Hg,
recovered:

At 250 °C vol% Max 65
At 350 °C vol% Min 85
At 370 °C vol% Min 95
Kinematic Viscosity at 40°C, cSt Min 2.00
Max 4.50

Color

Orange (actually it is green)

Ash % Mass

Max 0.01

Sulfur % Mass Max 0.035
Corrosion, copper strip (3 hrs at 50 °C) | Max 1
Cetane Number Min 49
Cetane Index Min 46
Mamsbottom Carbon Residue (on 10% | Max 0.3
residuum), % wt

Density at 15°C, Kg/m 820-860
Oxidation stability g/m3 Max 25

2.2.5 Diesel Characteristics

Physical and chemical properties :Table 2.6 illustrate the chemical and physical

properties of gasoline such as physical state, boiling point, freezing point, etc [8].




Table 2.6:Physical and Chemical Properties diesel

NO Properties Description
1. Physical State : Liquid
2. Appearance and Odor : Straw yellow or dark yellow liquid.

Characteristic hydrocarbon like odor

3. Vapor Pressure : 0.5 mm of HG AT 38 OC (RVP)

4. Specific Gravity : 0.82t0 0.86 gm/ cc

5. Water Solubility : Insoluble

6.  Boiling Point : 110 oC to 375 Oc

7. Freezing Point : <150c

8. Vapor Density : 3to5 (Air=1)

9. Sulphur Content : 50 ppm(BS-1V) to 350(BS-111) ppm and <
0.2% for HF HSD

10. Stability : Chemically stable.

11.  Chemical Incompatibilities : = Incompatible with oxidizing agents &
chlorine. Reacts vigorously with oxidizing

12.  Hazardous Decomposition: Carbon dioxide, carbon mono oxide.

Toxicology Information
Toxicology information of gasoline is [8]:

e Routes of entry: skin contact, eye contact, inhalation, and ingestion. Acute Lethality:
Acute oral toxicity (LD50): 7500 mg/kg .

e Dermal route: skin contact may cause moderate to severe irritation. Repeated exposure
would produce drying and cracking or defatting dermatitis.

¢ Inhalation route: inhalation of vapors can cause CNS depression with symptoms of

nausea, headaches, vomiting, dizziness, fatigue, light-headedness, reduced coordination,
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unconsciousness and possibly death. Inhalation can also cause irritation of nose and
throat.

e Oral route: aspiration of liquid drops into the lungs may produce potentially fatal
chemical pneumonitis (fluid in the lungs), severe lung damage, or respiratory failure.

e Eye irritation/inflammation: eye contact may cause mild irritation, but no permanent
damage.

e Skin sensitization: this product is not expected to be a skin sensitizer, based on the
available data and the known hazards of the components.

e Respiratory tract sensitization: this product is not expected to be a respiratory tract
sensitizer, based on the available data and the known hazards of the components

e Mutagenic: this product is not expected to be a mutagen, based on the available data and
the known hazards of the components.

e Reproductive toxicity: this product is not expected to be a reproductive hazard, based on
the available data and the known hazards of the components.

e Teratogenicity/Embryo toxicity: this product is not expected to be a teratogen or an

e Carcinogenicity: this product is not known to contain any chemicals at reportable
quantities that are listed as carcinogens, Contains material which may cause cancer,

based on animal data. Risk of cancer depends on duration and level of exposure.

2.3 Environmental risks

In urban area it is common to see the petrol stations in between buildings. This

situation might lead to environmental adverse effects.

Some studies shown that the air in surroundings (i.e., atmosphere) is polluted by
the emissions produced from fuel vehicles and volatile materials. Leaking fuel may
pollute ground water and soil, so that environmental impact assessment and risk analysis

are needed before proceeding in gas station construction and establishing.
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Furthermore, human health needs are very important in forming the instructions
guideline that we are going to develop including occupational and health safety
requirements. In the next sections, we will discuss the role of gas stations in air, water

(surface and ground), and soil pollution and contamination.

Figure 2.1 shows how petrol stations are embedded into the natural environment and can
consequently release pollutants to the atmosphere, the subsurface including soil and groundwater,
and surface water[9].

Vent emissions

Street gutter

\ (
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water well

Groundwater flow

Runoff discharge
into surface water

Figure2.1 :Impact of Petrol Station on Environment.

2.3.1 Air pollution

Air pollution defined as any substance impurities in air such as volatile organic

compound (VOC), dust, smoke, gases and small particles of any kind.

The U.S. Environmental Protection Agency (EPA) designates six criteria
pollutants for determining air quality. These are: carbon monoxide , nitrogen oxides
and/or NO2, usually referred to as , sulfur dioxide , ground-level ozone , particulate
matter (including things like soot, dust, asbestos fibers, pesticides, and metals), and lead

[5].



http://www.pollutionissues.com/knowledge/United_States_Environmental_Protection_Agency.html
http://www.pollutionissues.com/knowledge/Sulfur_dioxide.html
http://www.pollutionissues.com/knowledge/Asbestos.html

The main source of air pollution is hydrocarbons gaseous : VOCs is the main
emission to air, fuel that have quick evaporation in air during to liquid fuel spills, because
of density of air is less than density of gasoline, saturated gasoline is vapor to air quickly,
we can reduce the VOCs emission by using “special fuel filter nozzles incorporating

vapor recovery systems”[10].

In the study of the air pollution and hydrocarbon released in, measuring the VOCs
and other gases and study the relationship between various distances. The study
concluded that when you are near petrol station the concentration of gases is high but
when you far from station the concentration of gases is acceptable [11].

2.3.2 Water pollution

In petrol station there are many pollutant such as oil , detergents, greases , and
petroleum product that have potentially contaminate ground water and surface water , and
contaminate food through water cycle .

Figure2.2 shows Contamination of groundwater due to improper fuel storage and
transfer [9] , this lead to health impact on humans and living organisms .
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Figure2.2:Contamination of Groundwater Due to Improper Fuel Storage and Transfer .
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One of the reasons to contaminate surface and ground water is oil spilling during
vehicles filling and spilling during delivery. Firstly, when you fill car and vehicles oil
leak to surface and contaminate it. Secondly, when delivery tank reach fuel station to fill
tank underground spill have occurred , runoff water from both rain or washing pavement
with react with hydrocarbons and spill leading to pollute surface and ground water. In
addition, traffic accidents with tanks and vehicles have large quantities of petroleum

infiltrate to ground water and pollute surface water (aquatic system).

The main important reason for ground water and soil pollution is the leakage
occurred from storage tank which have massive amount of petrol product and will reach
ground water quickly [10], when water is polluted with petroleum product we can’t detect

by smell or taste.

2.4 Impact on human (workers in station)

Petrol station has found in a community near residential buildings and public
assembly such as schools and hospitals, as a result, populations may be exposed to gas
emission through operation of petrol station. And it can be grouped in three groups:_first
group; people who work in petrol stations, and exist in petrol station daily, second group:
people who work near petrol station such as who study in school, work in bank, work in
company near station, and third group: customers who came to station to take advantage

from various services and bay money.

The exposure of petroleum production through gas emissions or liquid spills have
based on several factors including size of station and capacity, climate, concentration of
pollutants in air, meteorological conditions, physiological characteristics, technology

used to prevent pollution.

People who work in petrol station is highly exposed to petroleum production
origination from petrol station due of to work load more than 40 hours per week. Because
of petrol contains volatile vapor (hydrocarbon chemicals) that is entering body quickly

[9].




The (EPA) Integrated Risk Information System has published a reference
concentration of 0.03 mg/m® (about 9.4 ppb), corresponding to decreased lymphocyte
counts, whereas the National Institute for (NIOSH) Recommended Exposure Limit is a
time-weighted average concentration (for up to a 10-hour workday during a 40-hour
workweek) of 0.319 mg/m? (about 100 ppb) [9].

2.4.1 How can gasoline enter and leave human body?

When breathing or drinking water that are contaminated with benzene or gasoline
it can easy this contaminants enter your body, benzene are easily to penetrate the skin
more than other chemicals in station, when you breath this chemical it enter the body
quickly through blood and reach livers, if this happen, the chemical of gasoline change
in to new substance and the new substance reach kidney not all chemical leave in urea but

some of chemical stay in body and leave body after long period [12].

The harmful effect of chemical such as benzene and leads etc, through breathing
and inhaling large dosage of gasoline, if dosage is above the threshold it can lead to
death, The levels of gasoline that killed people are about 10,000-20,000 ppm when
breathed[12].

2.4.2 Effect of lead on body

The most important problems faced by the working group in the station is
exposure to lead, where the estimations indicate that the 143000 deaths annually
according to EPA[13].

Lead move from the surrounding environment to the blood of rights through
inhalation of air and by drinking contaminated waterleaf is a cumulative toxicant that
affects multiple body systems, including the neurological, hematological, gastrointestinal,
cardiovascular and renal systems. And increased risk for hypertension, significant
residual damage to the central nervous system and delayed sexual maturation, increased

incidences of depression, aggressive behavior [13].




2.4.3 Effect of chronic inhalation and exposure

Other harmful effect on nervous system when you breathe large amount in short
time include, dizziness and headaches, and sometime include coma. Harmful effect on
lung through breathing large amount of chemical and in short time, the effect in long term

can cause cancer on lung or on stomach [14].

The study of Effect of chronic inhalation of petroleum products was found that
the trivial changes in hemoglobin level were observed as compared with people who are
not exposed to workplace, the exposure to petrol station have change exposure may be
primarily related to the impairment of the hematopoietic system with bone marrow
depression [12] Figure2.3 shows several sources of chronic release of unburned fuel at

petrol stations on workers[9].
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Figure2.3:Several Sources of Chronic Release of Unburned Fuel at Petrol

Stations on Workers.

According to laboratory test method you can measure the concentration of
gasoline, benzene, lead and other substance through blood or urine (i.e., biomarkers), and

indicate the background levels and levels when health effects may occur [14].




2.4.4 Effect of using mobile phone in station

Often when entering the petrol station forget turn off mobile phone, lights, radio,
according to the traffic rules of the General Assembly, which provided that the closure of
the things that radiate electromagnetic radiation during the operating. But for the moment
there is no full consideration confirms that there is a link between mobile phone use at the
petrol station and the risk of explosion and because the outgoing radiation from the phone

less than 1 W/cm?and it is a very small proportion [15].




CHAPTER THREE

METHODOLOGY



3.1 Study area

The study area in the Hebron Governorate which is located in the southern part of
the West Bank; about thirty kilometers south of Jerusalem, at an altitude between 900-
950 m above sea level, stretching between the two series of green hills in the northern
extension Top of the valley of Hebron , Where is located between Latitude: 12° 30" 31'
north, longitude: 52° 34' 35' east, With an estimated population in 2014 of approximately
200000 inhabitants and an area of 42 km?.

Hebron district is characterized by the presence of many settlements around and
in-between Palestinian areas. Hebron city in contradict to all cities; settlements are
located inside it in area which is known as H2 according to Oslo agreement, figure 3.1

shows location of Hebron in Palestine map[16]
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Figure3.1: Palestine map.




3.2 Study Population

Study population of our research is the petrol stations in Hebron governorate. A
total number of 31 existed petrol stations, which are distributed among the populated area
overall Hebron Governorate of which 12stations are located in Hebron City. Each station

has approximately 10 workers, 3in the administration and 7 working in filling petrol.

3.3 Study Sample and Sampling Procedure

In this project and based on the size of the petrol station, 10 petrol stations in

Hebron Governorate have been selected as follow:

Zaid station, Al- Salam station, Al-Nukhba station, Al-Amal station, Al -Janoub
station, Al-Ansar station, Hassona station, Saer station, Al-sahem station, Maka station

In addition, all workers have been included in the current study who are directly
exposed to petrol emissions. And For emission tests we selected only 5 stations to
measure some emission include CO,VOC,SOz, NO2, H2S,NH3

3.4 Research Instruments

a) Questionnaire and interviews

b) Experimental data (i.e., biomarker test for emission measurements )
c) Observations

d) Data base registry

3.5 Data Collection

All data required for answering the research questions have been collected by

using the following instruments:




1. Questionnaire and interviews(apendex1) show the questionnaire for the station
current situation, the workers, and the neighborhoods and environment.

2. Data base registry from the authorized bodies including civil defense and
petroleum committee.

3. Experimental data (i.e., biomarker tests for lead and copper levels in blood
samples from workers. Also emissions were measured for some gases in the
stations environment including volatile organic compounds (VOC), CO, SO,
H>S, NHz and NO-

4. Observations.

An individual interview conducted with the General Directorate of Petroleum and
Palestinian Civil Defense in order to collect all information related to number and
distribution of petrol stations in Hebron District. In addition, all regulations, legislations,
and standards that regulate this craft have been collected (appendix 2).

Structured interviews have been conducted by researchers themselves to obtain all
information required from petrol stations' owners, and workers. The questionnaires

included the following components:
A. The station current situation questionnaire including these information:

e Characteristic of Station ownership, history, classification, location, and
activities

e Establishing petrol stations and license

e Wastes of the stations

e The station Ground Tanks.
B. The workers questionnaire included:

e Socio-demographic variables

e Work conditions

e Medical history

e Occupational health and safety standard

e Qutdoor environment




C. The neighborhoods and environment questionnaire included:

e Qutdoor environment

e Occupational health and safety standard

3.6 Data Analysis

All collected data have been analyzed by using the Social Statistical Package for
Social Sciences (SPSS, V.21). Percentage and frequencies, distribution and association
between viewable were tested by using cross-tabulation tests.




CHAPTER FOUT

RESULT



4.1 Introduction

In this chapter we will present our main findings related to our research questions
and research goals. This chapter will present results in a way with relation to each part of
the study. The study consisted of 2 main parts as the followings: 1) the questionnaire and
2) the experimental parts. The questionnaire part includes: the current situation of the
petrol stations, the workers questionnaire, and the surrounded environment and
neighborhoods. The experimental part includes biomarkers and emission investigations.
The biomarkers investigations related to concentrations of some metals (i.e., Lead and
Copper) in the blood samples from the workers. The emission investigations were related
to measure the concentration of some gases emitted to the environment in the stations
including (VOC), CO, SO, H2S, NHz and NOx.

4.2 Analyzing data

4.2.A The questionnaire

4.2.A.1 The station questionnaire

4.2.A.1.1 Station ownership, history, classification, location, and

activities.

Results show that 60.0% of the studies stations (n=10) were owned individually
and 40% by local companies. Both individually and company ownership of the stations
belong to local companies. This means that all owners of these stations responsible for all

activities of these stations and for all environmental and human health aspects.

A total of 80% of the studied stations were located in populated area (among

population), one in industrial zone, and one on high way road, according to the conditions
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required by the Civil Defense and Palestinian Petrol Committee it seems that those 80%
of the studied stations do not form any risk to people and always they monitored and

controlled by these two authorities and other governmental bodies.

All studied stations provided different activities, 60% of them just provide Petrol
filling and the other 40% provided different activities including Petrol filling, car

washing and lubrication, this situation depends on the classification of these stations.

Three of ten stations (30%) were established during the last 10 years, while the
other 6 stations (60%) were existed for more than 20 years. And one is existed for 61
years ago, these findings showed an alarm relating to the lifetime of the ground tanks
because most of them exceeds the hypnotized lifetime of these tanks which is 15 years

(www.egalibya.org.com). It was found that all stations did not replace the oldest tank

with new, what they did is to rehabilitate or just make some maintenance for these tanks

and here some kind of risks could be existed.

There are two principal forms of petrol station ownership - company owned and
independent. 6 of 10 (60%) studied petrol stations are independent owned individually
and 40% were owned by company.

When age of station infrastructure was considered, as shown in table 2 it was
found that the minimum age of the station is 2 years while the maximum is 61 years old.
The mean age of the studied stations is 21.3 years. Five out of 10 stations (50%) were

existed for more than 20 years.

A total of 7 out of 10 petrol stations (70%) are with class A classification based

mainly on the size of the station. (see appendix 1).

A total of 8 out of 10 petrol stations (80%) are located among populated and commercial

area.


http://www.egalibya.org.com/

A total of 6 out of 10 petrol stations (60%) providing only petrol filling while 4

providing several services including petrol filling, maintenance workshop, car washing

and lubrication, the station activities .

4.2.A.1.2 Establishing petrol stations and license provider.

A total of 9 out of 10 petrol stations (90%) were supervised by
engineering team while and during construction and establishing, a total of
8 out of 10 petrol stations (80%) were environmentally assessed through
the EIA requirement requested by the authorization body. The main
governmental licensing provider is the Civil Defense committee which
issued 8 of 10 licensees for the studied stations.Tables 4.6-4.8 are
describing information related to establishing petrol stations and license
from Civil Defense and the Petroleum Authority.

A total of 9 out of 10 petrol stations (90%) were supervised by
engineering team while and during construction and establishing

A total of 8 out of 10 petrol stations (80%) were environmentally assessed
through the EIA requirement requested by the authorization bod

The main governmental licensing provider is the Civil Defense committee

which issued 8 of 10 licensees for the studied stations.

4.2.A.1.3 Wastes of the stations.

4.2.A.1.3.1 Solid wastes (types, quantities, segregation, and disposal.

The main kinds of solid wastes produced by the studied stations are Tires and

empty cans; the quantity of solid wastes produced by the studied stations is ranged from

0.5 kg to 30 kg per day, the mean of this quantity for all these stations was 9.07 kg/day.

Most of the studied stations do not segregate the solid wastes, all wastes gathered and
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collected without any segregation, most of the studied stations dispose the solid wastes by
Municipal Waste Vehicles, some of these wastes were sold to wastes collectors.

e The main kinds of solid wastes produced by the studied stations are Tires
and empty cans.

e The quantity of solid wastes produced by the studied stations is ranged
from 0.5 kg to 30 kg per day. The mean of this quantity for all these
stations was 9.07 kg/day.

e Most of the studied stations do not segregate the solid wastes. All wastes
gathered and collected without any segregation.

e Most of the studied stations dispose the solid wastes by Municipal Waste
Vehicles. Some of these wastes were sold to wastes collectors.

4.2.A.1.3.2 Liquid wastes (types, quantities, segregation, and disposal )

It seems that all studied stations produced different kinds of liquid wastes
including used car oil, car washing water, and lubricant oils. The quantity of liquid
wastes produced by the studied stations is ranged from 0.0 L to 500 L per day; the mean
of this quantity for all these stations was 99.7 It/day.

Results show that 9 of 10 (90%) of the studied stations have a sewage network,
50% of the studied stations have filters for oil before releasing wastes to the network,
30% of the studied stations have special tanks for gathering oil wastes, 60% of the
studied stations dispose the liquid wastes to the sewage network, and 20% sell these
wastes mainly the used oils

e It seems that all studied stations produced different kinds of liquid wastes

including used car oil, car washing water, and lubricant oils.



e The quantity of liquid wastes produced by the studied stations is ranged
from 0.0 kg to 500 lit per day. The mean of this quantity for all these
stations was 99.7 lit/day.

¢ Nine of 10 of the studied stations have a sewage network.

e 50% of the studied stations have filters for oil before releasing wastes to
the network.

e 30% of the studied stations have special tanks for gathering oil wastes.

e 60% of the studied stations dispose the liquid wastes to the sewage

network, and 20% sell these wastes mainly the used oils.

4.2.A.1.4 The station Ground Tanks

A total of 40% of the studied stations have 2 ground tanks, 40% have 3 ground
tanks for benzene. The size of Benzene tanks ranged from 20 to 60,000 liter with mean of
25550 liter. 40% of the studied stations have benzene tanks that made of iron steel and
20% made of concrete surrounded with sand, also 20% of these tanks made of
Galvanized iron. 60% of the studied stations have tubes connecting the stations with the
tanks which made of galvanized iron and 20% have metal tubes or pipes. 30% of the
studied stations have 5 ground tanks, and 30% have 2 ground tanks for diesel.

Results show that he size of Diesel tanks ranged from 20 to 150,000 liter with
mean of 39500 liter. 40% of the studied stations have Diesel tanks that made of iron steel
and 20% made of concrete surrounded with sand, only 20% of these tanks made of
Galvanized iron, also 50% of the studied stations have pipes connecting the stations with

the tanks which made of galvanized iron and 20% have metal tubes or pipes.

The mean of depth for Benzene tanks in the ground was 6.95 meter, and the mean
of depth for Gasoline tanks in the ground was 6.95 meter. A total of 70% of the studied
stations have Gasoline tanks buried in concrete rooms, while 70% of the studied stations
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have diesel tanks buried in concrete rooms. 80% of the studied stations have petrol tank
control system. A total of 80% of the studied stations running leakage detection test. But
80% of the studied stations running leakage detection test in petrol delivery networks
from ground tanks.

100% all of the studied stations running regular maintenance programs to detect
tanks. Just 20% of the studied stations had a fire accident, also just 30% of the studied
stations had a leakage in the ground tanks, while just 20% of the studied stations had a
petrol leak while unloading it in the ground tanks, and only 10% of the studied stations
had a leakage of petrol from ground pumps while filling vehicles.

e The mean of the distance between the petrol tanks and the drinking water network
was 376.67 m with range of 20 to 2000m, 50% of the studied stations among 20-
30 meters distance.

e Results show that no change in taste, color or smell of drinking water had been
noticed in all studied stations

e 40% of the studied stations have 2 ground tanks, and 40% have 3 ground tanks for

benzene.

e The size of Benzene tanks ranged from 20 to 60,000 liter with mean of 25550
liter.

e 40% of the studied stations have benzene tanks that made of iron steel and 20%
made of concrete surrounded with sand, also 20% of these tanks made of

Galvanized iron.

e 60% of the studied stations have tubes connecting the stations with the tanks

which made of galvanized iron and 20% have metal tubes or pipes.

e 30% of the studied stations have 5 ground tanks, and 30% have 2 ground tanks for
diesel.

e The size of Diesel tanks ranged from 20 to 150,000 liter with mean of 39500 liter.



40% of the studied stations have Diesel tanks that made of iron steel and 20%
made of concrete surrounded with sand, also 20% of these tanks made of

Galvanized iron.

50% of the studied stations have pipes connecting the stations with the tanks

which made of galvanized iron and 20% have metal tubes or pipes.

The mean of depth for Benzene tanks in the ground was 6.95 meter.

The mean of depth for Gasoline tanks in the ground was 6.95 meter.

70% of the studied stations have Gasoline tanks buried in concrete rooms.

70% of the studied stations have diesel tanks buried in concrete rooms.

80% of the studied stations have petrol tank control system.

80% of the studied stations running leakage detection test.

80% of the studied stations running leakage detection test in petrol delivery

networks from ground tanks.

100% all of the studied stations running regular maintenance programs to detect
tanks.

Just 20% of the studied stations had a fire accident.

Just 30% of the studied stations had a leakage in the ground tanks.

Just 20% of the studied stations had a petrol leak while unloading it in the ground
tanks.



e Just 10% of the studied stations had a leakage of petrol from ground pumps while
filling vehicles.

e The mean of the distance between the petrol tanks and the drinking water network
was 376.67 m with range of 20 to 2000m. 50% of the studied stations among 20-

30 meters distance.

e No change in taste, color or smell of drinking water had been noticed in all
studied stations.

4.2.A.2 Workers Questionnaire

4.2.A.2.1 Characteristics of workers petrol station

Results show that the majority (63.4%) of workers in the studied petrol stations

majority (65.9%) of workers in the studied petrol stations were from city, also 31.7% of

workers were from villages and only 2.4% from camps.

e A total of 46.3% of workers filling 101-200 vehicles per/day and 26.8%
filling > 200 vehicles/day with mean of 198.4 vehicles ranged from 55-
700.The mean of working hours/day was 8.98 hours ranged from 7-12
hours/day, 48.8% of workers were working for more than 8 hours/day,
63.4% of workers expend 3-5 minutes for filling vehicle with petrol.

e The majority (63.4%) of workers in the studied petrol stations were aged

between 21-40 years. 19.5% of workers were less than 20 years old.

e The majority (65.9%) of workers in the studied petrol stations were from
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e 46.3% of workers filling 101-200 vehicles per/day and 26.8% filling > 200
vehicles/day with mean of 198.4 vehicles ranged from 55-700.

e The mean of working hours/day was 8.98 hours ranged from 7-12

hours/day. 48.8% of workers were working for more than 8 hours/day

e 63.4% of workers expend 3-5 minutes for filling vehicle with petrol.

4.2.A.2.2 Health effects of workers in petrol station.

Results show that 43.9% of workers were suffering or had been suffered from
breathing problem (tight breathing). A total of 31.7% of workers have suffered from
nasal mucous membrane inflammation (dryness or closure of the respiratory tract).Also a
total of 26.8% of workers have suffered from a chest allergy. Only 12.2% of workers
suffer or have health problems in your skin. A total 31.7% of workers suffer or suffer
from excessive sweating. 51.2% of workers suffer or have suffered from laziness or
inactivity.

Results show 22.0% of workers suffer or have health problems in your stomach
(high acidity, inflammation, heartburn). A total of 41.5% of workers suffer or suffer from
excessive stress . A total of 39.0% of workers suffer or have suffered from dizziness.
Only 14.6% of workers suffer or have cramps or jaundice. While 34.1% of workers suffer

or have a rapid heartbeat.

Results show that 75.6% of workers suffer or have trouble sleeping. 53.7% of
workers feel addicted to the smell of petrol. A total of 90.2% of workers reported that the
station staff (workers) are not periodically inspected

o 43.9% of workers were suffering or had been suffered from breathing

problem (tight breathing)

e 12.2% of workers suffer or have health problems in your skin.



e 31.7% of workers suffer or suffer from excessive sweating.

e 51.2% of workers suffer or have suffered from laziness or inactivity.

e 22.0% of workers suffer or have health problems in your stomach (high

acidity, inflammation, heartburn.

e 41.5% of workers suffer or suffer from excessive stress.

e 39.0% of workers suffer or have suffered from dizziness.

e 14.6% of workers suffer or have cramps or jaundice

e 36.6% of workers suffer or have a blurred vision.

e 34.1% of workers suffer or have a rapid heartbeat

e 75.6% of workers suffer or have trouble sleeping.

e 53.7% of workers feel addicted to the smell of petrol.

e 90.2% of workers reported that the station staff (workers) are not

periodically inspected.

4.2.A.2.3 Relationship between adverse health effects and work load and

circumstances

Our results show that workers at -:



e By 15 and 1.7 folds for suffering from nasal mucous membrane inflammation
(dryness or closure of the respiratory tract) with increasing of working hours > 8
hours/day and with increasing of number of vehicles that filling daily 101-
200vehicles/day respectively.

e By 1.66 and 1.27 folds for feeling addicted to the smell of petrol) with increasing
of number of working hours daily >8 hours/day and with increasing of number of
vehicles that filling daily 101-200 vehicles/day respectively.

e By 1.24 and 1.85 folds for suffer or have suffered from dizziness with increasing
of number of vehicles that filling daily 101-200 vehicles/day, and with increasing
of number of working hours daily >8hours/day respectively.

e By 1.71 and 1.51folds for suffer or have a rapid heartbeat with increasing of
number of working hours daily >8hours/day and with increasing of number of
vehicles that filling daily 101-200 vehicles/day respectively.

e By 1.9 and 1.36 folds for suffer or have a blurred vision with increasing of
number of working hours daily >8hours/day, and with increasing of number of
vehicles that filling daily 101-200 vehicles/day respectively.

e By 1.55 and 1.66folds for suffer or have a chest allergy with increasing of number
of vehicles that filling daily 101-200 vehicles/day, and with increasing of number

of working hours daily >8 hours/day respecivily.

e By 1.50 folds for suffer or have trouble sleeping with increasing of number of
working hours daily >8 hours/day.

Tables 4.1-4.13 are describing the relation between adverse health effects and work

load and circumstances

Table 4.1 : Relation between working hours*suffered or suffered from nasal mucous

membrane inflammation (dryness or closure of the respiratory tract)
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Table4.1 shows that workers at risk by 1.5 folds for suffering from nasal mucous
membrane inflammation (dryness or closure of the respiratory tract) with increasing of
working hours > 8 hours/day.

Table 4.2: Relation between Number of vehicles that filling daily *suffered or suffered

from nasal mucous membrane inflammation (dryness or closure of the respiratory tract
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Table 4.2 shows that workers at risk by 1.7 folds for suffering from nasal mucous
membrane inflammation (dryness or closure of the respiratory tract) with increasing of

number of vehicles that filling daily 101-200vehicles/day.

Table 4.3 : Relation between working hours*feeling addicted to the smell of petrol
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Table 4.3 shows that workers at risk by 1.66 folds for feeling addicted to the smell

of petrol) with increasing of number of working hours daily >8 hours/day.

Table 4.4 : Relation between Number of vehicles that filling daily *feeling addicted to
the smell of petrol
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Table4.4 shows that workers at risk by 1.27 folds for feeling addicted to the smell

of petrol) with increasing of Number of vehicles that filling daily 101-200 vehicles/day.

Table 4.5: Relation between Number of vehicles that filling daily *suffer or have

suffe

red from dizziness
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Table 4.5 shows that workers at risk by 1.24 folds for suffer or have suffered from

dizziness with increasing of Number of vehicles that filling daily 101-200 vehicles/day.
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Table 4.6 : Relation between Number of working hours daily *suffer or have suffered
from dizziness
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Table 4.6 shows that workers at risk by 1.58 folds for suffer or have suffered from

dizziness with increasing of Number of working hours daily >8hours/day.

Table 4.7 : Relation between Number of working hours daily *suffer or have a rapid

heartbeat
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Table 4.7 shows that workers at risk by 1.71 folds for suffer or have a rapid

heartbeat with increasing of Number of working hours daily >8hours/day.

Table 4.8 : Relation between Number of vehicles that filling daily *suffer or have a rapid

heartbeat
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Table 4.8 shows that workers at risk by 1.51 folds for suffer or have a rapid

heartbeat with increasing of Number of vehicles that filling daily 101-200 vehicles/day..

Table 4.9 : Relation between Number of working hours daily *suffer or have a blurred

vision
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Table 4.9 shows that workers at risk by 1.9 folds for suffer or have a blurred

vision with increasing of Number of working hours daily >8hours/day.

Table 4.10 : Relation between Number of vehicles that filling daily *suffer or have a

blurred vision
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Table 4.10 shows that workers at risk by 1.36 folds for suffer or have a blurred

vision with increasing of Number of vehicles that filling daily 101-200 vehicles/day.



Table 4.11: Relation between Number of vehicles that filling daily *suffer or have a

chest allergy
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Table 4.11 shows that workers at risk by 1.55 folds for suffer or have a chest

allergy with increasing of Number of vehicles that filling daily 101-200 vehicles/day

Table 4.12 : Relation between Number of working hours daily *suffer or have a chest

allergy
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Table 4.12 shows that workers at risk by 1.66 folds for suffer or have a chest

allergy with increasing of Number of working hours daily >8 hours/day.

Table 4.13: Relation between Number of working hours daily *suffer or have trouble

sleeping
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Table 4.13 shows that workers at risk by 1.50 folds for suffer or have trouble

sleeping with increasing of Number of working hours daily >8 hours/day.



4.2.A.3 Surrounding Environment Questionnaire

A total of 83.1% of neighborhood saying that the station is about less than 200
meters from their workplace or houses. Also 41.5% of neighborhood saying that they
have complained about having a strong smell emitted from the station. While 41.5% of
neighborhood saying that they have complained about having breathing problems. Also a
total of 47.7% of neighborhood saying that they have been bothered by the proximity of
the station .While 64.6% of neighborhood saying that they feel addicted to the smell of

petrol.

83.1% of neighborhood saying that the station is about less than 200

meters from their workplace or houses.
e 41.5% of neighborhood saying that they have complained about having a

strong smell emitted from the station.

breathing problems.

e 47.7% of neighborhood saying that they have been bothered by the
proximity of the station.

e 64.6% of neighborhood saying that they feel addicted to the smell of

E e 41.5% of neighborhood saying that they have complained about having :
! petrol. :



4.b Experimental Part

4.b.1 Biomarkers

In this section we collected 10 blood samples from petrol stations distributed in

Hebron District as a convenience sample. Small sample was due to the cost and in this

manner we did this part as a pilot study in order to maximize it in the future. These

samples were collected by an medical laboratory expert and transferred to Al-Khaldi

Medical Center Laboratories-Jordan through a local Medical Laboratory (Al-Eman

Specialized Medical Lab in Hebron. In appendix (4)

These blood samples were tested for: Hematology (CBC, WBC, RBC, HGB),
Lead (Pb) (Blood Lead Level BLL, Whole Blood (Atomic Absorption)), and Copper (Cu)

(Cupper Serum Level). Results of these tests are described in table 4.79. It seems that all

tests were in normal range of concentration levels.

Table 4.14: Biomarkers (CBC) and(Lead ,Copper blood level ) among workers

Sample no. | Hematology
RBC* WBC** HGB*** LEAD**** COPPER****
Results Normal Results Normal Results | Normal | Results | Normal | Results | Normal

1 5.41 4.7-6.1 7.1 4.8-10.8 | 17.4 14-18 5.38 <25 138.6 65-165

2 5.2 8.9 16.3 1.08 94.1

3 5.3 9.9 16.8 3.22 137.3

4 2.2 9.2 17.1 2.47 70.60

5 5.01 7.0 16.2 2.17 156.8

6 5.2 7.3 16.7 2.94 66.70

7 5.2 7.3 16.8 0.76 111.0

8 4.94 8.2 14.8 1.79 95.4

9 5.42 6.4 17.1 3.98 87.60

10 5.05 8.9 16.0 4.78 61.40

* 108/ul

** 103/ul

* % % g/dl

* %k k ug/dl




4.b.2 Emission

In this section we conducted different emission measurements in selected 5 petrol
stations. In cooperation with the Environmental Quality Authority experts two types of
measurements have been conducted: 1) on the filing machine (while filling vehicles) and
2) environment of the station. Device that used is multiple gas analyzer. The gas that
have been measured were NO2, SO2, H2S, NH3s, VOC, and CO. Results of these tests are
described in table 4.80. Based on (NIOSH) these results were in normal level.

Results:
Table4.15 : Concentration of Emissions in the studied stations
Station | Sampling Temp | Humidity | Time NO, SO, H,S NH; | VOC co
no. location
1 On filling 25C 32% 10:30 AM 0.0 0.0 0.0 0.0 8-10 15
Environment 0.0 0.0 0.0 0.0 7 5
2 On filling 25C 32% 10:49AM 0.0 0.0 0.0 0.0 100 5
Environment 0.0 0.0 0.0 0.0 64 4
3 On fillingl 27C 26% 11:05AM 0.0 0.0 0.0 0.0 113 61
Environment 0.0 0.0 0.0 0.0 12 4
4 On filling 28C 29% 11:20AM 0.0 0.0 0.0 0.0 119 23
Environment 0.0 0.0 0.0 0.0 8 11
5 On filling 19C 29% 11:30AM 0.0 0.0 0.0 0.0 2 5
Environment 0.0 0.0 0.0 0.0 6 7

Standard gas emission based on (NIOSH) :

v' CO:25 ppm
NO2:3 ppm
S02:0.5 ppb
H2S:1 ppm
NHz3:25 ppm
VOC:<150 g/l

NN NN



4.5 Observational Results

According to the research team observations during visiting the studied stations, some

notes were reported as follows:

Most station owners were less educated.

Lack of the personal protective equipment (PPE). All workers were not wearing
any of these PPEs including masks, gloves, goggles, etc.

Lack of guidance signs including instructions for customers and workers.

Some workers were in teenage(less than 18 years old) which is forbidden to work
based on the ministry of labor law.

Moderately emission odor was noticed in some stations due to work load and
number of vehicles mainly in rash time. Firefighting equipment were found in all

studied stations.

4.7 Proposed Guidelines for Environmentally Friendly Petrol Stations

Based on the Current Status of Stations in Hebron District
(See Appendix 3)
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CHAPTER FIVE
CONCLUSIONS & RECOMMENDATIONS




5.1 Conclusion

As a result and interpretation of our findings, we can conclude that:

The stations that have been studied in this study were in almost items in line with
different standards and criteria which required by the Authorized governmental
bodies including Civil Defense and Petroleum Committee and others. Most of
these stations were established for a long time in period in which there was no
authority or monitoring body. After the establishing the Palestinian Authority
several laws and by laws had been created and by these laws and regulations
many improvements have been occurred on the status of these stations.

Almost all studied stations were located in populated area which could be to the
absence of authority while establishing for the oldest ones and due to political
obstacles by Israeli occupation which restrict the investment by dividing areas
into A, B, and C areas according to Oslo accord.

Appropriate management of different kinds of wastes was lacking due to poor
infrastructure design which could be resulted due to the absence of special
engineering supervision even in both design and design implementation. This is in
contradicting to the finding that most of the studied stations (80%) had been
environmentally assessed because most EIA was conducted by non-specialized
engineer (i.e., not environmental technology or environment engineer).

For fuel tanks it was found that the fuel tanks were appropriately designed and
protected but needs more supervision.

It was found that most stations running continuous inspection and detection for
leakage and any other shortage. All stations running regular maintenance program
to inspect the fuel tanks.

50% of the studied stations among 20-30 meters distance between fuel tanks and
drinking water sources. This distance is enough to protect the drinking water
sources due to the fact that all fuel tanks are completely isolated and protectedrly

inspected for leakage and other shortcomings.



e Workers are at risk to the adverse health effects when work load is more than 8
hours per day and more vehicles that filled by workers.

e Adverse health effects can be reduced by providing PPEs as noticed as there is a
lacking in using these PPEs by workers.

e Due to shortage in personnel and more clear regulations, some stations still hiring
workers out of the allowed age (i.e., in some stations it was noticed that some
workers can be considered as children working on filling machine which put them
at risk).

e According to these findings and observations taken by the researchers a guideline
with standard criteria could improve the situation of currently existed petrol
stations and the future newly ones before and during establishing. This study try
to do this by proposing a guideline that consists of all criteria that making petrol
stations are more environmentally friendly which was the ultimate goal of the

current study.

5.2 Recommendations’

1. The necessity of obligating the stations to the guidelines of the Petroleum and
Civil Defense Authority.

2. The need for a mechanism to monitor the work of petrol stations and the
possible environmental problems that may result from their activities.

3. The competent authorities shall periodically inspect the stations and their
tanks with the necessary equipment for detection.

4. Urge the authorized authorities not to renew the license for the station without
accredited report from one of the specialized institutions in the examination of
tanks and delivery pipes to ensure that they are free of leakage..

5. To oblige the stations and companies to conclude contracts with specialized
companies for the disposal of solid and liquid wastes in proper ways.

6. It is preferable to use auto and electronic devices in detecting leakage of

ground tanks.



7. The mechanism to reuse the water resulting from car wash after being treated
in ways that are cheap instead of disposed it in the public network of sewage.

8. Separation of solid waste from each other and work on recycling, which will
have good environmental and economic effects

9. Work to raise awareness of the staff of the station on how to get rid of solid
and liquid wastes in proper ways.

10. Urge station owners to work to protect workers from the adverse effects of
pollution and to examine them medically periodically.



1.

10.

References:

Ikechukwu, O., Environmental Impact Assessment Of Petrol And Gas Filling
Stations On Air Quality In Umuahia, Nigeria. Global Journal of Engineering
Research, 2015. 13: p. 11-20.

Mshelia A.M1, J.A, John Abdullahi,Emmanuel Daniel Dawha, Environmental
Effects of Petrol Stations at Close Proximity to Residential Buildings in
Maiduguri and Jere, Borno State, Nigeria, 2015, P. 01-08.

Tunsaringkarn T, Prueksasit T, Morknoy D, Sematong S, Siriwong W et al.
Volatile organic compounds exposure and health risks among street venders in
urban area, Bangkok. Journal of Occupational and Environmental Science. 2014;
3(1):31-38.

Sakyi PA, Efavi JK, Atta-Peters D, Asare R. Ghana’s Quest for Oil and Gas:
Ecological Risks and Management Frameworks. West African Journal of Applied
Ecology. (2012); 20 (1): 57-72.

Mutua J, Fedha IM. Safety and health assessment in Kenyan petrol stations: Case
study of Thika-Nairobi Highway stations. Proceedings of the 2012 Mechanical
Engineering Conference on Sustainable Research and Innovation. 2012; 4: 211-
213.

Eng. Renata Raad, Dr. Armin Margane, Elie Saade Guidelines from the
Perspective of Groundwater Resources Protection Protection of Jeita Spring
2012,P. 5-50.

www.petro-canada.ca/msdsPetro-Canada is a Suncor Energy business.

Javelaud B et al. Benzene exposure in car mechanics and road tanker drivers.
International ~ Archives of Occupational and Environmental Health.
1998;71(4):277-83.

Karakitsios SP et al. Assessment and prediction of exposure to benzene of filling
station employees. Atmospheric Environment. 2007;41(40):9555-69.
Rozporzadzenie Ministra Gospodarki z dnia 21 listopada 2005 r. w sprawie wa-
runkoéw technicznych, jakim powinny odpowiadac¢bazy i stacje paliw ptynnych,
ruro-ciggi przesytowe dalekosi¢zne stuzace do transportu ropy naftowej i

produktéw naftowych i ich usytuowanie, Dz. U. Nr 243, poz. 2063, 2005.



11.

12.

13.

14.

15.

16.
17.

van Kempen E, van Kamp |, Fischer P, Davies H, Houthuijs D, Stellato R, Clark
Stansfeld S. Noise exposure and children's blood pressure and heart rate: the
RANCH project. Occup Environ Med 2006;63(9):632-9.

Agency for Toxic Substances and Disease Registry (ATSDR) Toxicological
profile for Automotive Gasoline. Atlanta, GA: U.S, 1995.

Seema Tiwari, I.P. Tripathi, H.L. Tiwari (2014). Blood lead level -a review.
International Journal of Scientific Engineering and Technology. Vol.3 (4), p :
330-333.

. M., Ali, M. Relationship between exposure to petrol products and the trace metal
status, liver toxicity and hematological markers in gasoline filling workers in
Sulaimani city. J. Environ. Occup. Sci., 2012,1(1):6-11.
http://blogthinkbig.com/why-is-the-use-of-mobile-phones-at-petrol-stations-
prohibited/.
https://commons.wikimedia.org/wiki/File:Palestine_frontier_1922.png.

Possible health effects of liquefied petroleum gas on workers at filling and
distribution stations of Gaza governorates M.M. Sirdah,1N.A. Al Laham and R.A.
El Madhoun 3



APPENDICES

63



Appendices
APPENDIX (1) :

According to the Palestinian Civil Defense and Petroleum Authority list of safety
requirements and prevention should be available in gas and petrol stations including the

followings:

1- The nature of the land of the station (site description station).

A- Invested a gas station by the municipality, provisions are determined government
sites, according to its regulations and instructions and not inconsistent with the
requirements of these regulations.

B- Application requirements for fuel stations located on the regional roads contained in
this regulation on stretches of regional roads with towns, villages and hamlets, which are
maintained by the Ministry of Communication and coordination with the management of
roads and transport in the region before the completion of licensing procedures.

C- Take into account the establishment of petrol stations as far away as possible from the
factories, schools, hospitals and banquet halls that separates the plant site for these
facilities distance of at least 25 m of twenty-five meters, whether planned or street or

other land.

2- Fuel stations are divided into three cateqories:

2.1 Category ( A): Large equipped station to supply all types of vehicles of all types of
fuels and oils and service lubricants and car wash and an emergency electrical
maintenance and maintenance of tires and provide meals and soft drinks, should the

available prevention requirements following safety:

1. Shall not be less space for the site 2500 m?,
2. However, at least the main interface of the site 60 m.

3. Establish a fence around the site required specifications and conditions.



4.

Is not less than the distance between the ventilation holes from the nearest

building public or private, or any origin of any kind for thirty meters

2.2 Category ( B) : intermediate station equipped to provide all sorts of mechanisms of

various hydrocarbons and require that the available prevention and safety requirements of

the following:

1. Area of not less than 1200 m?.

2. The main facade of not less than 40 m in length.
3.
4

Establish a fence around the site required specifications and conditions.
Not be less than the distance between the ventilation holes and the nearest

building public or private, or any other origin of any kind for 15 m.

2.3 Category( C) : small station equipped to supply all the cars that do not weigh more

than the 15 tons types and requires the prevention and safety requirements of the

1
2
3.
4

i following:

. That at least the site for area is 600 m 2,
. That at least display interface for the site 20 longitudinally meters.

Establish a fence around the site to the required specifications and conditions.
Not be less than the distance between the ventilation holes and the nearest

building public and private, or any other facility of any kind for 15 m

Fuel Tanks:

Should be fuel tanks manufactured hand knowledge of specialized technical
licensed to it, and its products are approved by the Palestinian Authority for
Standardization and Metrology.

Is the installation of reservoirs beneath the earth's surface above the base of

reinforced concrete according to engineering specifications and technical sides of



the tank are surrounded in the hole with concrete, sand or any other article against
corrosion.

Reservoirs are painted with paint blocker to eat and against water before
installation.

The pipes bear temperatures during exposure to fire and be protected appropriate

ways.

Fuel Pumps:

1.

Should be the fuel pump technically designed so as to prevent the constant flow of
fuel by more than 91 liters per operation.
Must work suitable to the floor of the work area streams with taking the necessary

precautions to prevent the fuel leak in the drain pipes station

Electrical Arrangements:

Should be in conformity with the technical specifications of the Palestinian

Must be done to avoid contact between the wiring and electrical arrangements and
any equipment or tubing used in the fuel transfer.

Be installed electrical wiring in several places to prevent exposure to mechanical
or heat, and solvent effect of the damage.

Cables not placed inside the pipe passing through a wall or floor or break or the
roof needs to be allocated to them to fill the hole for the passage of the pipe with
concrete or any other material non-combustible.

To be lighting and ventilation Court.

Fire fighting and prevention and control: precautions against fire:

A- 1. Put up signs warning banning smoking inside the station.

2. The fuel is not used at all in the cleaning.

3. Remove scattered fuel immediately.



4. Prevents the existence of the causes of the fire and flammable materials the station
is also prohibited at all to do cutting or welding that may entail occurrence of sparks

or electrical arc.

B- Means of warning:

1. Shall provide the terminal device automatic alarm linked with reagents especially

in places that are determined by the General Directorate of Civil Defense.

General Requirements:-

Must be available methods for car fire extinguishers, and that the field is surrounded by
reservoirs along the wall from the inside by way of the progress of the fire vehicles and

corridors of the arrival of another crossing so that:

2. Not be less than a width of 3 m.

3. The durability suitable for all seasons of the year.

4. Enables the car approaching from a distance 30 m from the fuel tank.
5

. Are the bays of the nearby parked cars for every 100 m.
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