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o [Introduction
According to the Contract between WorleyParsons Engineers Egypt Ltd.

and Energy&Environmental Research Center (E2RC), Tabbin Institute
for metallurgical studies (TIMS) to execute ambient air quality
environmental measurements in El Ain El Soukhna area location field, the

following measurements were conducted during 13-14 August 2014.

e Measurements:
1. Total Suspended Particulate (TSP)

2. Thoracic particulate ( PM10 )
. Thoracic particulate ( PM2.5)
. Congcentration of Lead (Pb)
. Gaseous Air pollutants.

Nitrogen dioxide NOs.
Sulfur dioxide SO,.
Carbon monoxide CO.

Ozone (O3)
. Ammonia
Hydrogen Sulfide
. Concentration of BTX (Benzene, Toluene, Xylene).
. Ethyl Acetate

10, Weather Station ( WR, WS, WD, AT, BP , RH & Gust )

Worley Eg}rpf —E1 Ain El Soukhna 3/15 Aug, 2014
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e Methods of measurements and the Used Equipment
e Ambient Air quality Monitoring Station includes :

1- Total Suspended Particulate ( TSP)

High Volume Sampler- GMW — USA

EPA method, Appendix J-Reference method FR
2- Suspended Particulate Monitor FH 62 C14 on — Line

(PM1o & PM 2.5)
Principle of measurements:-
The FH 62 Cl4 — on — line Particulate Monitor is the only beta
attenuation gauge ( using a C — 14 source) measuring the growing
particle mass during sampling .this mode of operation permits a
real measurements and an on — line output of the mass
concentration of the suspended particulate in ambient air.

3- Atomic Absorption spectrophotometer Analyst 400 for
Pb — Reference Method SM3500 B Pb

4-NO — NO2 — NOx Analyzer - Model 42i- USA

5- Carbon Monoxide ( CO) Analyzer model 48i-USA

6- Sulfur Dioxide ( SO2) Analyzer model 43i-USA

7- Ozone ( O3) analyzer model 49i-USA

8- Calibration Cylinders for (NO, CO & SO2)-USA

9- Two Units for Zero air and Span Calibration
models 111 & 145i-USA

10- Concentration of Ammonia (NH3), H,S, BTX & Ethyl Acetate,
Portable Ambient air analyzer — Miran Sapphire - USA

Worley Egypt —El Ain El Soukhna Aug, 2014
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3 Air Quality And Health Effects Of Air Pollution

The adverse human health effects attributable to air pollution include acute effects as
well as chronic effects caused by exposure to lower concentrations for long periods.
Air pollution is either gaseous or particulate. Common air pollutants are carbon
monoxide, sulfur dioxide, nitrogen oxides, ozone and particulate matters.

Air pollutants in workplaces are greatly varied according to the industrial process in
the site of exposure. The following table shows the effects of common air pollutants
on human health

Common Air Pollutants and Their Health Effects

Air pollutant

Main Characteristic

Principal Health Effects

Carbon monoxide
(CO)

Colorless, odorless gas with
affinity to hemoglobin in blood.

strong

Absorbed by lungs; impairs physical
and mental capacities; affects fetal
development; aggravates
cardiovascular disease.

Sulfur
(SO2)

dioxide

Colorless gas with pungent odor;
oxidizes to form sulfur trioxide (SOsz)and
sulfuric acid with water

Classed as mild respiratory irritant;
major cause of acid rain.

Nitrogen dioxide
(NO)

Reddish-brown

Major role as component is creating
a photochemical smog; evidence
linking respiratory problems and
cardiovascular illnesses

Ozone (03)

Colorless gas

Sensory and respiratory irritations
plant damage provides indirectly, an
index of visibility reduction due to
photochemical aerosols, possible
adverse effects on health.

Particulate matter

Any solid or liquid particles dispersed in
the atmosphere, such as dust, ash, soot,
metals, and wvarious chemicals; often
classified by diameter size- particles
(>50microns), aecrosols (<50 microns),

Toxic effects or aggravation of the
effects of gaseous pollution;
aggravation of respiratory or cardio
respiratory symptoms

fine particulate -<3 microng,,

e e
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Measurements of Ambient
Air Quality

Worley Egypt —El Ain El Soukhna Aug, 2014
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Results and Discussion
Measurements of air contaminates were conducted EI Ain El Soukhna
area. Results of ambient air (TSP, PM10, PM2.5, Black Smoke , Pb, CO,
NO, ,50,, 05, NH;, H;S, BTX "Benzene, Toluene, Xylene" and Ethyl
Acetate) according 24 hour were summarized and compared with the
maximum allowable limits according to law 4/1994. These results are less
than Maximum permissible limits according to law 4/1994 for
Environment protection and its amendments by law No.9/2009 and the
executive regulation issued in 1995 and its amendments issued no 710 in

2012.

» Thoracic Particulates measurements (ISP, PMI10, PM2.5,
Black Smoke & Pb ):

Measurements of TSP, PM10,PM 2.5, Black Smoke and Pb were carried
out for 24hours periods. A summary of these pollutants presented in table
(1) , these data shows that the concentration of TSP,PM10, PM 2.5 and
Black Smoke are less than the Maximum permissible limits according to
law 4/1994 for Environment protection and its amendments by law
N0.9/2009 and the executive regulation issued in 1995 and its
amendments issued no. 710 in 2012.

= Gaseous air pollutants:

Measured gaseous pollutants are NO,, CO, O; and SO, .Table (2) shows
the concentrations of gaseous pollutants. These measurements show that
the average concentrations were less than Maximum permissible limits
according to law 4/1994 for Environment protection and its amendments
by law N0.9/2009 and the executive regulation issued in 1995 and its
amendments issued no. 710 in 2012.

= Concentration nf Ammonia& Hydrogen Sulfide :

Measured gaseous pollutants are Ammonia and Hydrogen Sulfide. Table
(3) shows the concentrations of gaseous pollutants. These measurements
show that the average concentrations were less than Maximum
permissible limits according to law 4/1994 for Environment protection
and its amendments by law No0.9/2009 and the executive regulation issued
in 1995 and its amendments issued no. 710 in 2012,

= Concentration of BTX & Ethyl Acetate :

Measured gaseous pollutants are BTX (Benzene, Toluene and Xylene)
and Ethyl Acetate. Table (4) shows the concentrations of gaseous
pollutants. These measurements show that the average concentrations
were less than the maximum permissible limits according to law 4/1994
for Environment protection and its ar dmen S by law No. QIZO{}Q and
the executive regulation issued in 1 P

7101n 2012,

Worley Egypt —El Ain El Soukhna
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Table (1)
24 hour Concentration the Particulates
(TSP,PM10, PM2.5, Black Smoke and Pb)

Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: El Ain El Soukhna area field (Active air -1)
Date of measurement : 13 —14/08/2014

Concentration
(ug/m®)

Sampling site
PM2.5

Active air (1)

(%) 230

UD: Undetectable limit

(*) Minimum limit of atomic absorption for Pb = 1107
(**) Environmental Law no 4/1994and its ex‘ee._t(tf ‘e regulations No. 710/2012
gy Y. | o’
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Table (2)

Concentrations of gaseous air pollutants
Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: El Ain El Soukhna area field (Active air -1)
Date of measurement : 13 —14/08/2014

NO; SO,
ug/m3 ug/m3

13/08/2014  01:00 5.24 0.90
02:00 4.92 0.38
03:00 6.81 0.08
04:00 2.5 0.00
05:00 3.72 0.00
06:00 4.45 0.00
07:00 6.60 0.00
08:00 7.43 0.00
09:00 7.38 0.00
10:00 6.28 0.00
11:00 5.03 0.00
12:00 3.51 0.00
13:00 2.57 0.00
14:00 2.83 0.56
15:00 277 0.56
16:00 3.04 0.45
17:00 2.72 0.60
18:00 2.57 0.34
19:00 2.04 0.23
20:00 0.68 0.00
21:00 0.89 0.00
22:00 0.94 0.00
23:00 1.8¥ 0.00

14/08/2014 00:00 1.47 0.04

Max. 1h 7.43 0.90
Max.-8h - i

Avg.-24h 3.66 0.17

Time

Worley Egypt —El Ain El Soukhna
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The limits according to law 4/1994 for Environment protection and its
amendments by law No.9/2009 and the executive regulation issued in
1995 and its amendments issued no.710 in 2012.

NO;

SO,

O3

300 ug/m’
0.2ppm

350 ug/m’
0.1337 ppm

180 ug/m’
0.352 ppm

120 ug/m’
0.253 ppm

150ug/m’ 150 ug/m’
0.08ppm 0.0573 ppm

Worley Egypt —El Ain El Soukhna Aug, 2014
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Table (3)
Average Concentrations of Pollutant Gases (ppm)
Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: El Ain El Soukhna area field (Active air -1)
Date of measurement : 13 —14/08/2014

Ammonia Hydrogen Sulfide
ug/m’ ppm
13/08/2014  01:00 Nil Nil
02:00 Nil Nil
03:00 Nil Nil
04:00 Nil Nil
05:00 Nil Nil
06:00 Nil Nil
07:00 Nil Nil
08:00 Nil Nil
09:00 Nil Nil
10:00 Nil Nil
11:00 Nil Nil
12:00 Nil Nil
13:00 Nil Nil
14:00 Nil Nil
15:00 Nil Nil
16:00 Nil Nil
17:00 Nil Nil
18:00 Nil
19:00 Nil Nil
20:00 Nil Nil
21:00 Nil Nil
22:00 Nil
23:00 Nil
14/08/2014  00:00 Nil
Max. 1h Nil
Max.-8h

Avg.-24h

Maximum permissible limits according
to law 4/1994 for Environment

protection and its amendments by law A ‘« "R x
N0.9/2009 and the executive regn!a:% o

Time

issued in 1995 and its amendme, t3~ I

issued in 2012,

Aug, 2014
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Table (4)
Average Concentrations of Pollutant Gases (ppm)

Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: El Ain El Soukhna area field (Active air -1)
Date of measurement : 13— 14/08/2014
Time BIx Ethyl Acetate
Benzene Toluene Xylene
13/08/2014  01:00 Nil Nil Nil Nil
02:00 Nil Nil Mil Nil
03:00 Nil Mil Wil Nil
04:00 Nil Mil il Nil
05:00 Nil Nil Nil Nil
06:00 Nil Nil Mil il
07:00 Nil Mil Nil Nil
08:00 Nil Mil Mil Mil
09:00 Nil Nil Nil Nil
10:00 Nil Nil Mil Wil
11:00 Nil Nil Mil Nil
12:00 Nil Nil Nil Nil
13:00 Nil Nil Mil Mil
14:00 Mil Nil Mil Ii
15:00 Mil Nil Mil
16:00 Nil Nil Nil
17:00 i Mil Mil
18:00 i Mil Mil
19:00 i Nil Mil
20:00 Nil Mil
21:00 i Nil il
22:00 i Nil il
23:00 i i Mil
14/08/2014  00:00 Mil Nil
Max. 1h
Max.-8h

Avg.-Z24h

Maximum permissible limits according
to law 4194 for Environment
protection and ils amendments by law
MNo.2009 and the executive regulation
pssued in 1995 and Qs amendments
issued in 2012,

Worley Egypt —El Ain El Soukhna
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Weather Station data at
Active Air (1)

oV 48

(WS, WD, RH, BP, AT and Gust)

Worley Egypt —El Ain El Soukhna Aug, 2014
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Wind Rose [TEBINST]

56.52%

From
To

W.Dir

! pData Period

8/13/2014 01:00
8/14/2014 9000

Data Source : Hourly

WD (DEG)

W.Speed: WS (Ms SEC)
Total Records: 24
Walid Records: 24
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TEBINST

Hourly Report

Print : 14/08/2014
Page 1
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Introduction
According to the request of WorleyParsons Engineers Egypt Ltd. and

Energy&Environmental Research Center (E2RC), Tabbin Institute for

metallurgical studies (TIMS) to conduct the ambient air quality

measurements in El Ain El Soukhna area location field, the following

measurements were conducted during 12-13 November 2014.

Assigned Locations:
The following location is assigned by Company:

— Active Area 1(Beside El-Wadi Village)

Measurements:
1. Total Suspended Particulate (TSP)

2. Thoracic particulate ( PM10 )

3. Fine particulate ( PM2.5)

. Lead (Pb)

. Gaseous Air pollutants.

e Nitrogen dioxide NO..
e Sulfur dioxide SO,.

e Carbon monoxide CO.

Ozone (03)

Ammonia
Hydrogen Sulfide
e FEthyl Acetate

e BTX (Benzene, Toluene, Xylene)

6. Weather elements ( WR, WS, WD, AT, BP RH& dust\} (—/

Worley Egypt —El Ain El Soukhna -3- Nov., 2014




Tabbin Institute for Metallurgical Studies (TIMS)
Energy and Environment Research Center (E2RC)

Used Equipment and Methods of measurements

1- Total Suspended Particulate ( TSP)
— High Volume Sampler- GMW — USA
— EPA method, Appendix J-Reference method FR

2- Thoracic particulate ( PM10)
— High Volume Sampler- GMW — USA
— EPA method, Appendix J-Reference method FR

3- Fine particulate ( PM2.5)
— Particulate Monitor FH 62 C14

— The FH 62 C14 — on — line Particulate Monitor is the only beta

attenuation gauge ( using a C — 14 source) measuring the

growing particle mass during sampling .this mode of operation

permits a real measurements and an on — line output of the mass

concentration of the suspended particulate in ambient air.

4- Lead (Pb)

— Atomic Absorption Spectrophotometer Analyzer 400 for Pb —
Reference Method SM3500 B Pb

— Filter paper for TSP sampling were analyzed using Atomic

Absorption spectrophotometer

5-NO — NO2 — NOx Analyzer - Model 42i- USA
6- Carbon Monoxide ( CO) Analyzer model 48i-USA
7- Sulfur Dioxide ( SO2) Analyzer model 43i-USA

8- Ozone ( O;) analyzer model 49i-USA

9- Ammonia (NH3), Hydrogen Sulfide (H,S), BTX & Ethyl
Acetate were measured using Portable Ambient air analyzer —
Miran Sapphire - USA

10- Weather( WS, WD, AT, RH, BP &Gust)

11- Calibration tools for calibration of the used equipments :
a. Calibration Cylinders for (NO, CO & SO2)-USA

b. Zero air unit models 111 - USA >
¢. Span Calibration unit 145i - USA

Worley Egypt —El Ain El Soukhna
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3 Air Quality And Health Effects Of Air Pollution

The adverse human health effects attributable to air pollution include acute effects as
well as chronic effects caused by exposure to lower concentrations for long periods.
Air pollution is either gaseous or particulate. Common air pollutants are carbon
monoxide, sulfur dioxide, nitrogen oxides, ozone and particulate matters.

Air pollutants in workplaces are greatly varied according to the industrial process in
the site of exposure. The following table shows the effects of common air pollutants
on human health

Common Air Pollutants and Their Health Effects

b ol Elealt oo

Cérbon monoxide
(CO)

Colorless, | oadrless gas With s..trlong.
affinity to hemoglobin in blood.

Absorbed by lungs; impairs physical
and mental capacities; affects fetal
development; aggravates
cardiovascular disease.

Sulfur dioxide

(502)

Colorless gas with pungent odor;
oxidizes to form sulfur trioxide (SO3)and
sulfuric acid with water

Classed as mild respiratory irritant;
major cause of acid rain.

Nitrogen dioxide

(NO»)

Reddish-brown

Major role as component is creating
a photochemical smog; evidence
linking respiratory problems and
cardiovascular illnesses

Ozone (03)

Colorless gas

Sensory and respiratory irritations
plant damage provides indirectly, an
index of visibility reduction due to
photochemical aerosols, possible
adverse effects on health.

Particulate matter

Any solid or liquid particles dispersed in
the atmosphere, such as dust, ash, soot,
metals, and various chemicals; often
classified by diameter size- particles
(>50microns), aerosols (<50 microns),
fine particulate -<3 microns

Toxic effects or aggravation of the
effects of gaseous pollution;
aggravation of respiratory or cardio
respiratory symptoms

Worley Egypt —El Ain El Soukhna
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Measurements of Ambient
Air Quality

Active Area (1)

Worley Egypt —El Ain El Soukhna -6- Nov., 2014
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Table (1)
Average 24 hour Concentrations of
(TSP, PM10, PM2.5and Pb)

Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: (Active Area-1)
Data Period: from 12/11/2014 15:00
To 13/11/2014 14:00
Duration of measurement : 24 hours

Concentration

3
Sampling site (ug/m’)

PM10 PM2.5

Active air (1) 123 20

Allowable limits according
to environmental law no

4/1994and its executive 150 80
regulations No. 710/2012

Worley Egypt —El Ain El Soukhna

Nov., 2014
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Table (2-1)
Concentrations of gaseous air pollutants

(NO,, SO,, CO and O3)

Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: (Active Area-1)
Data Period: from 12/11/2014 15:00

To 13/11/2014 14:00

Duration of measurement : 24 hours

NO; SO,
ug/m3 ug/m3

Time

12/11/2014 15:00 3.93 1.13

16:00 4.45 1.09

17:00 0.84 0.94

18:00 9.16 1.02

19:00 19.27 0.94

20:00 24.61 1.09

21:00 5.81 0.56

22:00 6.81 0.41

23:00 7.80 0.94

13/11/2014 00:00 12.41 0.75

01:00 11.31 0.49

02:00 15.86 0.49

03:00 8.17 0.26

04:00 10.84 0.68

05:00 9.74 0.34

06:00 19.74 1.39

07:00 23.14 2.22

08:00 12.15 1.73

09:00 4.97 1.95

10:00 2.51 1.99

11:00 4.97 1.95

12:00 591 1.92

13:00 4.87 1.47

14:00 4.61 1.47

Max. 1h 24.61 2.22

Max.-8h s .

Avg.-24h 9.75 1.13

For allowable limits see table (2-2)

Worley Egypt —El Ain El Soukhna
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Table (2-2)
Allowable limits*

Time NO; SO, cO 0O;

Max. 1h

300 ug/m’

350 ug/m3

30 mg/m’

180 ug/m®

Max.-8h

10 mg/m’

120 ug/m’

Avg.-24h

150ug/m’

150 ug/m’

* The limits according to law 4/1994 for Environment protection and its
amendments by law No.9/2009 and the executive regulation issued in
1995 and its amendments issued no.710 in 2012.

Worley Egypt —El Ain El Soukhna Nov., 2014
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Table (3)

Concentrations of gaseous air pollutants

(NH; and H,S)

To 13/11/2014 14:00

Duration of measurement : 24 hours

Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: (Active Area-1)
Data Period: from 12/11/2014 15:00

Ti Ammonia Hydrogen sulfide
1ime : 3
ug/m ppm
12/11/2014 15:00 Nil Nil
16:00 Nil Nil
17:00 Nil Nil
18:00 Nil Nil
19:00 Nil Nil
20:00 Nil Nil
21:00 Nil Nil
22:00 Nil Nil
23:00 Nil Nil
13/11/2014 00:00 Nil Nil
01:00 Nil Nil
02:00 Nil Nil
03:00 Nil Nil
04:00 Nil Nil
05:00 Nil Nil
06:00 Nil Nil
07:00 Nil Nil
08:00 Nil
09:00 Nil
10:00 Nil
11:00 Nil
12:00 Nil
13:00 Nil
14:00 Nil
Avg.-24h Nil
Maximum permissible limits
according to law 4/1994 for
Environment protection and its
amendments by law No.9/2009 and 120
the executive regulation issued in
1995 and its amendments issued in
2012.

Worley Egypt —El Ain El Soukhna
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Concentrations of gaseous air pollutants
(BTX and Ethyl Acetate)

Table (4)

Company Name: WorleyParsons Engineers Egypt Ltd.
Location of measurements: (Active Area-1)

Data Period: from 12/11/2014
13/11/2014

To

Duration of measurement :

15:00
14:00
24 hours

Time

BTX

Benzene

Toluene

Xylene

Ethyl Acetate

12/11/2014 15:00 Nil Nil
16:00 Nil Nil Nil Nil
17:00 Nil Nil Nil Nil

18:00 Nil Nil
19:00 Nil Nil Nil Nil
20:00 Nil Nil Nil Nil
21:00 Nil Nil Nil Nil
22:00 Nil Nil Nil Nil
23:00 Nil Nil Nil Nil
13/11/2014 00:00 Nil Nil Nil Nil
01:00 Nil Nil Nil Nil
02:00 Nil Nil Nil Nil
03:00 Nil Nil Nil Nil
04:00 Nil Nil Nil Nil
05:00 Nil Nil Nil

06:00

Nil

07:00 Nil Nil Nil Nil
08:00 Nil Nil Nil Nil
09:00 Nil Nil Nil Nil
10:00 Nil Nil Nil Nil
11:00 Nil Nil Nil

12:00

Nil

13:00

Nil

14:00

Nil

Avg.-24h

Nil

Nil

Maximum permissible limits according

to law 4/1994 for Environment
protection and its amendments by law
N0.9/2009 and the executive regulation
issued in 1995 and its amendments
issued in 2012.

Worley Egypt —El Ain El Soukhna
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Weather Station data at
Active Air (1)

(WS, WD, RH, BP, AT and Gust)

Worley Egypt —El Ain El Soukhna
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TEBINST
Hourly Report

Print : 11/13/2014
Page : 1

WS WD GUST Status
(M/SEC) (DEG) (M/SEC)
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Conclusion
Measurements of air contaminates were conducted El Ain El Soukhna
area. Results of ambient air (TSP , PM10, PM2.5, Pb, CO, NO, ,SO,, O3
, NH;, H,S, BTX "Benzene, Toluene, Xylene" and Ethyl Acetate).
According to 24 hour concentrates were summarized and compared with
the maximum allowable limits according to law 4/1994 for Environment
protection and its amendments by law No0.9/2009 and the executive
regulation issued in 1995 and its amendments no. 710 in 2012.
»  Particulate measurements (TSP, PM10 and PM2.5):
Measurements of TSP, PMI10 & PM2.5 were carried out for 24hours
periods. Summary of these results are presented in table (1). Data show
that the concentration of TSP, PM10 and PM2.5 are compared with the
maximum allowable limits according to law 4/1994 for Environment
protection and its amendments by law No0.9/2009 and the executive
regulation issued in 1995 and its amendments no. 710 in 2012,
Note: The range of the average concentration of TSP in the Ain Sokhna
area, according to reports submitted in advance from 102 to 232 pg/m’
» Lead (Pb):
Measurements of Lead (Pb) were carried out for 24hours periods.
Summary of these results are presented in table (1). Data show that the
concentration of Lead (Pb) are compared with the maximum allowable
limits according to law 4/1994 for Environment protection and its
amendments by law No.9/2009 and the executive regulation issued in
1995 and its amendments no. 710 in 2012.
= Gaseous air pollutants:
Table (2-1) shows the concentrations of NO,, CO, O3 and SO,. These
measurements show that the average 24 hours concentrations were less
than maximum permissible limits according to law 4/1994 for
Environment protection and its amendments by law No0.9/2009 and the
executive regulation issued in 1995 and its amendments issued no. 710 in
2012,
Table (3) shows the concentrations of NH; & HS. These measurements
show that the average 24 hours concentrations of Ammonia were less
than maximum permissible limits according to law 4/1994 for
Environment protection and its amendments by law No0.9/2009 and the
executive regulation issued in 1995 and its amendments issued no. 710 in
2012.
Table (4) shows the concentrations of BTX (Benzene, Toluene and
Xylene) and Ethyl Acetate. These measurements show that the average
concentrations were less than the maximum permissible limits according
to law 4/1994 for Environment protection and its amendments by law

No0.9/2009 and the executive regulation issued in 1995 and i ‘ -

amendments issued no. 710 in 2012.
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