5.1.3  Metcorological Conditions

Information and data contained herein are based on the weather data given by the
Meteorological Department in Damascus for the nearest two climatological stations
(4 six hourly observations) at Dmeir and Saba Biar.

Dmeir station is located at longitude 36° 41°, latitude 33°40° and elevation of 650
meters above mean sea level; about 35 km west of the plant site and records are
available for the years from 1978 to 1991.

' Saba Biar station is located at longitude 37° 41°, latitude 33° 47" and clevation of
820 meters above mean sca level, about 90 km east of the plant site and records arc
available for the years from 1958 to 1985,

A comparison of the reports from these two stations indicates that the weather
condilions are almost the same, although a slight difference due to altitude is
noticed; generally winds in WSW-ENE dircction are dominant in Dmeir while
winds from the notth are dominant in Saba Biar.

For the putpose of this feasibility study, the weather condmons of the plant site
imay be represented by data for Dieir station.

1) Ambient Temperaturé :

Monthly average bulb temperature, monthly average max. and min. temberalun‘cs,
and monthly absclute max. and min, temperatures recorded at Dmeir and Saba -
Bier are given in Table 5.1 and Table 5.2.  Salient data s delinéated below.

- Dmeir ("78-91) - Saba Biar (*72-'85)
‘Extreme high temperature~ 44.5C (Qub.’78)  43.5°C (Jul. "78)
~ . Monthly average maximun 39.1°C (Aug.’85) 37.5C (Aug. '85)

temperature _
Extreme low temperature -6.5°C (Jan. *90) -8.4°C (Jan. >73)

- Monthly average minimum 0.1°C (Jan. *90) 2.9C
temperature
Average temperature | | 17.0°C 16.0°C

(for all seasons -~ (for all seasons .
- from *78 to "91) from *72 to '85) @



- 2) Relative Humldtty

~ Monthly average relative humidities recordcd at Dmeir and Saba Bicr are given in
Table 5.3 and Table 5.4.

Salient data is delineated below.

Dmeir (78-'91}

Saba Biar (172-°85)

Maximum 100% 100%

Average 52.7% 51.75%

Minimum 1-5% 1-6%
3) Precspltallon

Generally no precnp:tai:on is observed duri ing the per 1od from May to beptcmbel
at Dmeir and from June to September at Saba Biar except in some years.

Dmgir (*73-'91) Saba Biar (*72-'85)
51.6 mm (Dec. ’88) No record available
Daily maximum 35.1 mm (Dec. *88) 40.7 mm (Dec. *80)

Yearly 94.6 mm ("83) to No record available
' 153.1 mm {"88)

Number of days with more than 0.1 mm rain: _
Yearly | 29 to 36 days 7 to 46 days

Monthly 13 days (Dec. 87) 11 days (Jan. *74/
. Mar. *76/Nov. *82)

Monthly maximum

4} Barometric Pressure

Dnieir (78-"91) Saba Biar (*72-785)

‘Monthly aveiage

936.1 hPa (Aug. >79) to  912.2 hPa (Jul. "84) to

946.3 hPa {Dec. ’83) 924.0 hPa (Nov. "78)
Maximum 955.7hPa 932.8 hPa '
Minimum 923.5 hPa 903.9 hPa

5) Snow Fall Depth
Except the following records, no snow fall has generally been secorded:
Dmeir (*78-"91) Saba Biar (*72-785)
5 mm (Feb. "82) 12 mm {Jan. *83)
3 mm.(Feb. '89) 11 mm (Jan. *78)
I mm (3 records) 5 mm (Feb. '82)

2 or } mm (3 records)
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“Table 5.1  Temperature (Dcg. C) Recorded at Dmeir Station

Year | JAN. | FEB. [MARAPR TMAY[JUN. | JUL. [AUG,| SEP.]OCT.INOV.[DEC.
“Monihly - o ] ] ' ' B
average 60| 8.1 11.6f 16.6f 21.31 247 26.5] 263 24.1] 19.1| 127 7.7
temp. | - . ] ]
Monthly | B ' TV T T
average | 11.9) 14.6| 18.2] 24.0| 29.5| 33.7] 36.3| 35.8| 33.2| 27.4} 20.5| 13§
max. temp.|
Monthly . '_
average' | 1.7 26| 52| 88| 125} 152| 17.7] 17.2] 151) 11.3] 69 29
min. temp.

Monthly 1 1 1 1B T

absol. 21.5| 24.8| 30.0| 37.0] 41.0| 40.8{ 44.5| 43.8| 38.8| 36.4| 45.0] 225
max. temp. L '

[ Monihly I ! O OO A Y

absol. | -6.5; -5.2 -6.5} 05| 3.6] 86| 11.8| 13.0] 90/ 3.0] -7.5] -6.1
| min. temp.

Longitude: 36%1' ~ Latiude: 3¥40°  Elevation: 650 m MSL.

—4— Monthly avg.
teing.

=33~ Monthly avg.
max. demp.

==X \onthly ave.
min. {emp.

—6— hioathly absol.
RAX, temp.

=¥ Monthly absol.
min, temp.

Month

(Source: Meteorological Department)
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“Table 5.2 Teinperaturc (Deg. C) Recorded at Saba Biar Station

| FEB.

_ .
Longitude: 37°41"

R IR A S
- Latitude: 33%47"

[ Year _JJAN,] FEB.[MAR|APR.{MAY] JUN. ] JUL. JAUG] SEP. [OCT.INOV.| DEC.

Monthly a _

average 46f 6.6| 102 15.1] 20.4] 24.2( 26.1| 25.71 23.6] 1851 11.2] 6.1
temp. || i . B9 S R (RSN I AN S
| Monthly 7 o B 7

average | 9.6| 12.4] 16.5| 22.0| 27.3} 32.0| 34.2| 33.8| 31.4| 25.8] 17.9] 11.5
nax. femp. e I T T D A I P
Monthly i - - _

average 03] LS| 4.1} 780 12.7] 161} 176] 174[ 1557 tr.2| s71 1.7
'M_F_Enip_ . ' — S IR AR A S I—— —
“Monthly B

absol. | 17.8] 24.7] 27.4] 35.3] 36.4] 39.4] 43.5] 40.7| 39.5} 33.2| 28.7] 205
max. temp. i B : I R T R D .
Monthly : - - . :
absol.. -8.4| -6.6| -80| -06| 34, 74| 115 11.0| 85 08| -54| -7.2
| min. temp. ' '

‘Month

‘Elevation: 820 mM.SIL.

: Z—— Monthly avg.
mp.

--§% - Menthly avg.
max, {emp.

== Monthly avg.
nwa; lemp.

=-0— Moathly absel.
max. terng.

- Morllhly absol.
min terrp.

R

{Source: Meteorological Department)
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Table 5.3 Relative Humidity (%) at Dmeir Station

 Year |JAN.[FEB.IMARTAPR [MAY[|JUN.[JUL. |AUG.| SEP. [0CT.]NOV.| DEC.
1 48.0] 33.0] 41.0] 75.0

1919 | | 64.0] 51.0] 38.0| 37.0| 35.0| 42.0] 43.0! 41.0] 51.0[ 26.0] 85,0
1980 | 78.0| 75.0| 69.0] 52.0| 36.0| 33.0{ 45.0] 48.0] 48.0| 41.0{ 51.0f 72.0
1981 4 || 63.0] 53.0] 41.0 | '

{ T e ]

1983 | 79.0] 74.0| 66.0{ 51.0] 46.0| 39.0] 45.0| 45.0| 46.0| 44.0] 61.0{ 68.0

1984 | 7501 49.0] 56.0{ 52.0] 35| 42.0| 44.0| 49.0| 41.0}"41.0| 76.0 76.0
1985 | 76.0| 28.0| 41.0] 45.0] 39.0| 43.0] 44.0{ 42.0{ 44.0] 49.0| 56.0| 64.0
1986 | 67.0| 66.0| 49.0[ 45.0| 44.0] 39.0] 44.0] 47.0] 39.0] 53.0| 65.0| 74.0
1987 | 70.0| 58.0} 66.0| 44.0| 35.0f 39.0] 42.0] 45.0] 44.0[ 50.0| 56.0| 75.0
1988 | 80.0| 76.0] 67.0 53.0] 36.0] 40.0| 46.0| 51.0] 46.0| 61.0} 59.0] 75.0]
1989 | 78.0| 56.0] 55.0] 29.0| 33.0| 39.0| 45.0| 46.0] 46.0| 50.0| 61.0| 68.0
1950 | 61.0| 71.0] 56.0] 48.0| 42.0| 41.0| 49.0| 46.0| 48.0[ 49.0{ 49.0| 58.0
1991 75.0] 62.0] 63.0] 44.0 45.0[ 54.0| 58.0] 56.0| 44.0] 51.0] 62.0] 79.0
Mean | 73.91 61.7] 58.5] 46.2] 39.1] 40.4] 458] 47.1] 44.6] 47.8] 55.3] 724
Max. | 80.0} 76.0] 69.0| 53.0| 46.0] $4.0] 58.0| 56.0| 48.0] 61.0| 76.0| 85.0

_Min. | 61.0] 28.0] 41.0| 29.0] 33.0] 33.0] 42.0| 42.0] 39.0] 33.0| 26.0| 58.0

JEREN PT— VSRR S R

%

71 [ S SO . _ J I S R
JAN. FEB, MAR APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC.

Month (from 1978 10 1991)

(Source: Meteorological Departinent)
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 Table 5.4  Relative Humidity (%) at Saba Biar Station

.NlDliiHi;’ AVcrEgQB;éia"vc liﬁﬁﬁ&lif%;: S

_Year [JAN.|FEB. [MARJAPR.[MAY|JUN. | JUL. [AUG.[ SEP. OCT.[NOV.| DEC.|
1972 | 820 86.0] 67.0] 60.0 67.0| 66.0) 45.0 4t0| 390] 43.0| 64.0) 64.0
1973 | 66.0 63.0| 49.0 46.0] 35.0| 39.0| 35.0{ 35.0| 64.0] 45.0/ 51.0 75.0

1974 . | 85.0( 80.0| 80.0 51.6] 40.0] 40.0 35.0*’4?0 39.0[ 37.0] 61.0] 76.0)

1975 | 82.0f 73.0[ 50.0| 40.0] 45.0{ 40.0] 35.0[ 40.0] 34.0{ 42.0{ 54.0] 68.0]
1976 | 73.0] 69.0] 63.0] 52.0| 46.0| 29.0| 36.0| 40.0| 38.0| 43.0] 40.0[ 71.0

1977 | 77.0] 55.0] 58.0] 56.0| 38.0] 32.0| 33.0| 31.0| 45.0| 48.0| 53.0] 83.0

1978 | 78.0] 59.0] 52.0| 41.0| 23.0] 29.0| 27.0] 40.0 43.0! 36.0| 44.0/ 80.0

1979} 78.0| 65.0] 51.0| 39.0| 35.0] 37.0| 34.0| 37.0} 34.0| 53.0 64.0| 83.0]
1980 | B2.0] 77.0| 68.0) 53.0| 33.0| 27.0| 36.0| 39.0| 41.0| 41.0| 59.0| 78.0

1981 | 76.0] 74.0{ 71.0| 55.6| 42.0] 31.0] 34.0{ 39.0| 30.0{ 37.0| 61.0( 70.0
1982 | 74.0| 66.0] 57.0| 48.0| 44.0| 31.0| 41.0) 38.0] 37.0] 54.0| 70.0{ 80.0

1983 | 80.0| 75.0| 62.0| 48.0| 41.0} 32.0! 36.0| 39.0{ 33.0| 44.0| 58.01 72.0
1984 | 73.0] 48.0| 58.0| 51.0| 29.0{ 32.0| 37.0| 42.0{ 33.0| 39.0[ 8i.0} 80.0
1985 - | 79.0] 72.0] 49.0] 46.0] 35.0] 34.0{ 31.0] 26.0] 39.0| 50.0] 64.0{ 72.0
Mean | 77.5] 68.7] 59.6] 49.0] 39.1] 35.6] 35.4] 38.1] 39.6] 43.7] 59.6] 75.1]
Max. | 85.0[ 86.0| 80.0] 60.0{ 67.0| 66.0| 45.0} 42.0| 64.0| 54.0] 81.0{ 83.0
Min. | 660 48.0] 49.0{ 39.6] 23.0| 27.0 27.0] 26.0] 30.0| 36.0] 40.0} 64.0]

30
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10

0 :
JAN. FEB. MAR APR. MAY JUN. JUL. AUG. SEP. OCT. NOV, DEC,
Month (from 1972 to 1985)

_ (Source: Meteorological Department)
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52 PORT
5.2.1 Outlook

The coastline of Syria stretches approximately 180 km along the Mediterranean
Sea. The coastal plain is narrow and extends from Ras Albasit in the norlh to Nahr
El-Kebir i tlie south.

There are several ports along the coast from' north to south: Latakia, Jableh,
Banyas, Taitous and Arward. Latakia and Tartous arc the two principal ports, and
these | ports handle not only cargo but also passengers The dislance between these
two poits is abcut 90 k.

Latakia poit is located about 180 km sauthwest of Alcppo the second largest city
in Syria. 1t serves marilime traffic mainly for the northern and cential paris of
Syria. o

Tartous port is located about 100 ki west of both Homs and Hama, and 250 km
nottherly of Damascus. The Lebancse border is situated about 30 km south from
Tartous port, which serves maritime traffic mainly for the central and southern parts
of Syria. :

Banyas port is located just befween Latakia and Tartous, and the port serves
mainly for loading of oil for export.

~ Jableh and Arward are rather small poits compared to the above three poits.
Arward is located on an island about 5 kin south of Tartous port, and about 3 kn
~ offshore, west of Tartous city.

Tartous port, Pier B, is the most suitable import port for unloading of goods
“required for the plant construction and for temporary facilities required for the
~erection of the plant which have been transported by sea. * The storage yard has not:

- enough empty space at present, but can be used for this project. However, the
~unloading facilitics as well as cargo handling facilities on land seem to be
. insufficient, therefore, vesscls having their own equipment and/or additional cargo
“handling facilities on the pier might be required, or Latakia port might be used only
for specially heavy and bulky cargoes, such as the kiln shell; this should be
investigated after the actual size and weight are decided.
Goods unloaded at Tattous port shall be transported either by road directly to the
plant site through Homs and the suburbs of Damascus, or by railway to Dmeir
station, from where the goods shall be transported to the plant site by road.

S 2 2 “Tartous Port {3

Tartous port was constructed as an all- weather dcep-water pmt with breakwaters,

approach channel, turning basin and anchorage basin for large as well as small ships.

It consists of tolal 23 quays; the major parts of the port are Pier A, Pier B, Pier C,

bulk terminal and inner area.  Pier A was constiucted first in 1968 and since then

the port has been developed according to the increase of the pott cargo.  Tartous

pott is now one of the largest ports facing the Mediterranean Sea, having ample

depths and quay lengths for international shipping. The largest ship ever to enter

- Tartous port is 60,000 tons. Amount of import and export goods through Tartous
port is as shown in Table 5.6,
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The sea and shore line in Syria belong to the country in general. A development

- plan for port facilities both on land and offshore is being made by the Ministiy of

‘Transportation; however, these facilities are consteucted, administered, operated and
maintained by the state-owned Port Company. ‘The land area is owned by the
Tartous Port Company (TPC) and amounts to about 1,100,000 m’, while the water
area, which is owned by the country, amounts to about 1,300,000 m’, Total
nmnber of persons working under TPC is about 3,000,

1) Breakwater and Water Areas

Tartous pott is protected by two breakwaters.  The main breakwater facing
south and west has a total length of about 2,600 m, while the sub-breakwater
facing northwest has a length of about 1,600 m.

The dpproach chanuel is 200 m wide and 14.5 m deep. - At the end of the
channel, there is a turning basin 450 s in diameter and 13.5 m deep.  Along the
main breakwater, 10 mooring buoys are provided with a minimum 11 m depth.
The difference of water level between high and low tides is onty about 1 m.

2) Pier A
Pier A has southein quays totaling 800 m in length and max. -10.5 m in water

depth, northern quays totaling 900 m in length and max. -12.0 m in water depth,
and a western quay of 160 m length at the root of the pier.

The southern quays are used mainly for conventional ships and deal \_vilﬁ ail
types of cargo. Quay cranes with trucks and sidings are provided. = Cargoes are
directly transferred between ship and truck or railway. -

The northern quays and the western quay are used for the handling of grain and
bulk cargoes such as iron, steel, timber and bagged cargoes.  Behind the notthem
quays, there are' 36 grain silos with a total storage capacity of 80,000 tons.
There are 6 transit sheds on and around Pier A :

3) Pier B
~ Pier B, which will be the most suitable post for this project, has southern quays
‘totaling 900 m in length, including 360 m in length with -12.0 m in water depth,
and northemn quays fotaling 540 m in length, fuctuding 260 m in length with -13.0
m in water depth. '

 The southem quays are used mainly for general cargoes and the northern quays
for the handling of unit oads such as container cargoes. There is no shed on the
pier and all spaces are used as open storage areas. At the center of the pier, there
is a railway siding; however, it is seldom used. At the root of the pier, there are
some open storage yards which serve mainly as a container marshaling yard.



4) Pier C

Pier C has southern quays totaling 440 m in length and -12. 0 ~=13.0 m in water
depth, About the half of the western side of the southemn quays and northern
side of the piet are used by the military. The commercial and militaty areas are
divided by a fence.

Pier C handles bulk cargoes lskc iron, stec} cement/chnker timber and
mnported cars. = Raibway sndmgs are provided in both the commercial and military g{}
areas. At the root of the picr, open storage areas are available, which are uscd as
a container marshaling yard.

5) Cargo Handling Equiptient

Following major cargo handling equipment is available at Tartous port.

Type “Capacity Year Number  Remarks

Floating crane 100t 1971 1 Present capacity is 80-90 t

. - 32t 1976 1
Portable jib crane . Max.6t 1973 17
Mobile crane I3t 1975 2

. . 15t 1977 27
Mobile tower cranc 40t 1981 2

. . . 27t 1980 3
Straddle carrier 35t 1980 3
Forklift 35t 1980 2

.o 32t 1980 1

Tractor 40t 9

- At Pier A, general cargoes are mamly handled by the rail-mounted ponal b
“cranes ‘of small capacity installed on the quay side, or by a combination of jib
crancs and ship equipment,

On the other hand, there is no rail-mounted crane at Piers B and C, and the
cargoes are handled by mobite crancs, by ship equipment or by a combination of
these. - There is no special container crane, and containers are handled by
container ship equipment or by a floating crane of 80 to 90 tons llflmg capacity
possessed by the TPC.

- Cargo handling cquipment at Latakia port is similar to that at Tatrons port,
except that the foltowing equipment is available at Latakia port.

Type Capacily Year. Number Remarks
Portable jib crane 6t 1996 2 |
Moahbile crane 65t 1975 - 4 _
Straddle carrier 125t 1970 | ‘Fite mounied
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6) Port Congestion
According to the port officer, there is no port congestion at the moment;
however, Pier A sometimes has congestion on the pier due to land transportation
probleis as stated above. :

7) Othets

Ships from counirics having no national relationship, and especially ships
coming from Isricl cannot enter Syrian ports.  Documentation procedures for
any ship arriving at Tartous poit take about two days before entry to the port is
peimitted.

SREY
B

5.2.3 Transportation Route to the New Plant

Since the new cemeit plant site at Abu Al Shamat is located about 70 km east of
Damascus, Tartous port will be the most suitable impoit port for unloading of goods
transported by sea and required for plant construction, such as plant equipment,
machisiery and materials, as well as temporary facilities such as heavy equipment
and various materials required for the erection of the plant.

Goods unleaded at Tartous port shall be fransported either by road ditectly to the
plant site through Homis and the suburbs of Damascus, or by railway to Dimeir
station about 25 km west of the plant site, from where the goods shall be transpoited
by road (refer to Map 5).




Table 5.5 Movement of Goods and PaéséngE_rs:

__Nameof Port | Latakia | Jablch | Banias | Tartous | Arwad | Total
i990
Ships Entering 308 - 191 879 209 2,087
Goods (1,000 ton) _ :
Loaded 433 - 7,686 9,294 - 17,413
Unloaded 1,696 - 515 2,377 - 4,588
Passengers o : 3
Depariure 3,292 - - - - 3,292
_ Awmival 3,765 - - - - 3,765
1991 .
Ships Entering 1,034] - 130] 1,082 200] 2,446
Goods (1,000 ton) _ _
Loaded 2,532 - 10,487} ~ 4,736 - 17,755
Unloaded 1,953 - 447 2,568 - ‘4,968
Passengers R
Departure 5,950 - - - - 5,950
Arrival 13,278 - - |- b - 13,278
1992 T |
Ships Entering : 1,026 - 125 1,512 173 2,836
Goods (1,000 ion) :
Loaded - 293 - 12,023] 5,556 - 17,872
Unloaded 1,883 - 908| 2,885 - 5,676
Passengers :
Departure - - - - - -

L Awivat | 1806 - | - | 216) - | 2,02
- {1993 i | T
~ |Ships Entering - 1,213 - 3331 1,725 254| 3,525

- 1Goods (1,000 ton) k 7

: " Loaded 380 - 14,830 - 3,817 - 19,027

Unloaded 2,460 - LO15| 2,430 - 5,905
Passengers '
Departure 9,582 - - 1,306 - 10,888
Awval | 20773 - | - | a4l . | nal
1994 I I
- |Ships Entering 1,233 - 59 1,742 399] 3,433
- |Goods (1,000 ton) _ _
Loaded 494 - 14,7311 4,307 - 19,532
Unloaded 1,784 - 133 2,556 - 4,473
Passengérs _
Departure 2,389 - - 1,216 - 3,605
| Amival ¢ 4,298] - : 1,459 -

5,757)

(Source: 'Statis_tical' Absiract 1994 & 1995) )

3-12




1=

($661 - £661 WENSQY TEOUSURIS :22MMOS)

868 £<8 PEET 8LS'T 690°C 1$62°T TLOT ] - 0L

iST yZi 'z9¢ %44 190L L ASEE SROJURI{ISTIN |

1z 0z 07 8 'z € iy | SISUTRO)) |

10 0 ! 0 10 ' 1 | SAPIYIA $poon Adwmy

¥ 0 0 1 ks 1 Al - yoewmdmby % sojqowony

0 0 0 1z 06 685 oL | ESece)

LLL L09 l9z6 160171 LSTY yE9°T vZ8°1 i areydsoyy !

181 I S S v 8 § - mone) | i

LS 0 0 10 } v 1 | S[RaID)

9 L 1z 61 E i8¢ z | STFSPOO

B | _, spoos) pautodxy

| 1 .

6Y9°T - 1669T 091‘CT -~ _|855T 1L6ET v81°g 6LL1 | o Tmog

69¢€ L88 £3L 69% 65 8S 9 | STOIUE[[IISTAL !

< 8¢ 6¢ 0 1o 0 0 sspIqomomy

1681 1Zo1 3 6% 16€ ar e : AXSUTORIA

8L 0r9 867 pee 077 1T LYT m TSN 79 wox].

L o Y L z $ g WIWS)

189 S8 1961 79 160€ 677 SIS - S[eonmay) |

Il $S1 121 - 1z8 oL 9L €9 T POOM, ,ﬁ

$8¢ €Y T6¢€ ¥8 X33 $0Z 96 _ SPTISpooy

19< /502 181 0T 70T €1z LOT | Te3ng

1Z¢ € 123 91 181 6 lier _ 2oy

Y6T 101 0 ST €Y1l ool 1209 s3onpoId [ea130 79 S[EII)) |
_ : M - : spoon). paroduay
Y661 | €661 2661 1 1661 | 0661 | 6861 | 8861 | Te3 X _ -

(suoy puesnot) -

B 0 snoure ) ySnonp pauodxy / Pariodia] mvoo.mv_ ”w.w J1qel



5.3

ROAD

5.3.1 OQutlook

The Syrian road network expanded rapidly in the 1980°s. With the help of
forcign finance, a mumnber of new motornways wete constructed, including the
highway from Tartous to Latakia and from Daimascus to Dar’a, about 110 km south
of Damascus. _ : : _ _

The tength of roads in the whole of Syria and in each Province is as shown in
Table 5.7.  Construction of roads falls under the Ministry of Communication, while
the transportation of cargoes either by road or raitway falls vader the Munstry of
T ransponatton

Roads continue to be the most important chamiel for commercial transport,
accounting for over 90% of all traffic goods. In the absence of an efficient railway
system and duc to the relatively small distances within the country, they ate also the
main way of passenger transpoit.

The Aleppo-Hama-Homs-Damascus axis is the backbone of the local road

- network and an important transit route to Turkey, Lebanon, Jordan and the Gulf:

however, Syria derives limited income from transit fees.

Considering the rapid increase in all types of vehicles in recent years as well as
the serious congestion in Damascus and in Aleppo, further expansion of the loop
line around the suburbs of Damascus has been planned by the government,

There is no specialized transportation company except a few companies in Syua
and almost alf the vehicles for transport, such as loaders (tratlers without side walls),
trailers (with side walls) and trucks, are owned by private persons.  Each owner has
one to several vehicles and has a registration with the governmental Transportation

'Office, who will organize (raffic activity. In or near the big citics, there are several
Transportation Offices, some of which are located in Adra near Damascus, Tattous
‘and Latakia, one for each Province.

In addition to the vehicles owned by private persons, some public sectors have
their own vehicles, such as the military themselves, Military Housing Establishment,
Kassioun Company, and so on, whose vehicles could be borrewed or rented upon

-request by the GOC (refer to Map 2).

'5.3.2  Transpott Roule to the New Plant

“Goods unloaded at Tartous port sha!l be transported either by road directly to the
plant site through Homs and Adra, or by raitway to Dmeir station, from where the
goods shall be transported to the plant site by road.

The road from Tattous to Adra through Homs is a highway of (wo laiies, and that

~ from Adra to Abu Al Shamat is a paved public road of one lane. “In case special

heavy and bulky cargoes are unloaded at- Latakia pon the hlghway connecling
Latakia and Tattons could be used.

5-14
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There are more than 10 overhead bridges across the highway between Tartous and
Homs, and few between Homs and Adsa, the effective height of each bLridge is 4.75
m, However, around any crossing point of the highway, theic is a by-pass road,
which has no bridge across any road or river or railway over or underneath the by-
pass road.

Therefore there is no limitation for transportation as far as licight and length are
concerned.  As for weight, about 100 tons of cargo including the weight of the

~vehicle was transported from Tartous to the Homs refinery plant, and heavy

equipment was transported to the Tichirin power station near Dmcie.

5.3.3 Transpoit Facilities and Fees

Lifling facilities are available form the Tartous Port Company as described in
Chapter 5.2, but are not possessed by private persons. There are six loaders
registered with the Transporiation Office at Tartous, each having a capacity of 100
tons.  About 400 trucks and trailers of various types are available, including 26-ton
capacily trailer (with box) and a six-wheel, 20-ton capacity truck.

- The transportation fee for general cargo is calculated based on Syrian Decree No.
1400, issued on April 30, 1994, an abstract of which is as follows:

" 1) Basic fec for general cargo

Distance Basic Fee
" b- 50km © 0.64 SP/ton/km
51 - 100 km 0.62 SP/ton/km
101 - 200 km -0.61 SP/ton/km
201 - km 0.57 SP/ton/km

- Gross weight is applied for the basic fee; however, the cost fon loadmg and
unloading is not mcluded in the above fee. -

2) Excess charge for delay will be as follows:

Type of Truck Excess Charge

Two (2) axles 425 SP/day/truck
Three (3) axles 485 SP/day/truck
Lorty 650 SP/day/truck

3) When the truck returns with no cargo, 35% excess charge is required.

4) When the tlansponatlon is destmed for other provinces, 35% excess chaige is
required.

5) Transportation of containers'shall require an additional 9 SP/ton for containers,
Excess charge for empty return is 50% in case of container transportation.

- 5-15



6) Transportation fee for speclal calgocs shall :be in accordancc with Syrian
Pecree No. 65, issued on June 10, 1980,

The transportation fee for a loader of 100-ton capacity or by trailer of 26-ton
capacity from Tartous to Damasciis (not to Abu Al Shamat), excluding toading and
uttloading works, shall be as follows; : :

Basic fee for cai‘go less than 10 tofls per picce: 160 SPA
Additional fee by weight of cargo:

Weight per piece Addition to basic fee
10- 15ton + 25%
15- 30ton +  40%
30- 4S5ton + 5%
45 - 60 fon +120%
60 - 100 ton by separate agrcement

5.3.4 New Road Consiruction for the New Plant

The new cement plant site is located aronnd 7 kin from an existing branch point
of the Ist class road at Abu Al Shamat, which connects Damascus and
Tadmor/Palmyra. '

A new Ist class road with two lanes shall be constructed by the concerned
authorities because currently, the road is a poor, unpaved, singlc-pass road.

This road is used for all truck transport such as raw materials, bagged cement and
cars & buses. ~ The new road to be constructed is:

Class; 1st class road with 2 lanes

Length: .7 kim
Truck passage:  Around 400 units per day {one way)
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Table 5.7  Length of Roads

. (km)

Total

19819
21729
23259
22632
28807
28396
29356
29825
30212
31107
33212
33956
36255
136377
37475

(Source: Statistical Absfract 1995)

Asphalted Paved Levelled
Yeas Roads Non-asphalted Roads
b Roads ,
1980 12969 4172 2678
g 1981 - 14875 4156 2698
& 1982 15880 4697 2682
1983 16338 4682 1612
1984 19950¢ 5943 2914
1985 20732 5467 2197
19806 21791 5563 2002
1987 22155 6018 1652
1988 22498} 6155 1559
1989 22928 6565 t6i4
1990 23778 7305 2129
1991 24375 7431 2150
1992 25887 7365 3003
1993 26299 7910 2168]
| 1994 | 26993] 8334 12098
g
Table 5.8 Length of Roads by Province
L Asphalted Paved Levelled
‘Mohafazat’ "Roads’ Non-asphalted} = Roads
, _. | Roads ]
Damascus 3134 0 0
Homs 3352 38 65
Hama 12423 519} 430
Tartous 2049 691 147
Latakia 2463 167 0
Idleb 2110 452| 7t
Aleppo 3945 3808 524
Al-Raqqa 1657 210 135
g Al-Hasekeh 1801 926} - 0]
' |Deii-ez-Zor 1574 706 140
Al-Sweida - 885 642! 462
Dar'a 1186 187 63
Quneitra | 44 3% 6l
Total 26993 8384 2098

(km in 1994)

Total

© 3134
3453
3372
2887
2630
2633
8277
2002
2727
2420
1989
1436

(Source: Statistical Abstract 1995)
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54

RAILWAY

5.4.1 Outlook

The railway system in Syria consists of a number of ordinaty (1,435 mm gauge
width) and narrow gauge tracks with a total length of 2,342 km. The main line
connects from Damascus through Homs, Hama, Aleppo, Ar-Raqqua, Deir-Er-Zor
and Al-Hasakeh to Al Quamishli situated in the northeastern part of Syria and facing
the boundary with Turkey. This main line is a single line with ordinary gauge
tracks. It extends to Dat’a, in sounthwestem Syria and facmg the boundary with
Jordan using mnarrow pauge tracks. Secondary lines link the Syrian ports to
important agricultural and industrial centers.

In the 1980’s, the network was expanded under Soviet technical assistance, and a
number of new lines, including those from Latakia to Qamishli, Deir-Er-Zor to Al
Bukamal and Homs to Damascus were added to the existing tracks. The length of
railways is as shown in Table 5.10.

“Four million passengers use rail transport annually, but its primary importance

lies in the transport of bulky indusirial goods. The quantity of merchandise
“transpotted by rai[ways is as shown in Table 5.11.

The railway was used for transportahon to and from Turkey, Jordan and Iraq in
former times, but not for Jordan or Iraq at present. - Discussions about the
installation of a new line from Damascus to Amman in Jordan have been under way

for some time, but appear unlikely to result in concrete steps vatil addltlonal finance

is provided.

“The installation of a railway shall be made by the Ministry of Transportation
under the authorization of Ministry of Planning. Railway wagons shall also be
fuinished and the railway shall be operated by the Ministry of Transportation.

Tax on transportation is ot 1equned within thé country of Syria (refer to Map 2

and Map 3).

5.4.2 Tlanspon Route to the New Plant

Goods unloaded at Tartous port shall be transportcd cither by road directly to the
plant site, or by railway to Dmeir station, situated about 25 km west of the plant site,
from where the goods shall be transported to the plant site by road.

The raitway line conncets Tartous to Dmeir through Homs and Mahin. The

railway line connecting Latakia and Tartous has been opetating since 1991,
therefore, gencral cargoes can also be unioaded at Latakia port and transported by
railway to Dmeir without passing through A!eppo (refer to Fig. 5.1).
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543 anspoﬂallon Famlmcs and Fee

Various types and sizes of wagons are e available for transpol tation of cargo. - The
targest flat type wagon is as illustrated in Fig 5.2. The wagon has four axles,
toading area of 49 m’, and a maximum loading capacity of 56 tons. The available
number of 56-ton flat wagons is about 100 units. The maximum transportation
weight is 800 tons per train (rip.

The limitations for transportation are shown in Fig 5.3.

The transportation fee is classified into five classes according to the kind of goods,
and is tabulated in Syrian Decree No. 6083, issued on May 26, 1994, an abstract of
which is shown in the following table.

Table 5.9 _Transporiation Fee (SP/ton)
Distance (km) | Class 1 Class 2 Class 3 Class 4 Class 5
50 84 71 57 55 46
100 130 110 |~ 93 84 75
200 218 188 159 143 124
300 303 262 223 202 175
500 473 |- 406 345 314 271
800 ' 717 620 525 477 417

Machi'ncry and equipment belong to Class 1, butk cemeht to Class 4, and bagged
cement to Class 5.

5.4.4 New Railway Constiuction for the New Plant

The Ministry of Transport shall construct a new single line 1a|lway from lhe
existing Dmeir station to the new plant site. The length of the new railway line
will be around 25 ks from Dmeic station. :

RFMT commented that today transpmt capacnly on llus railway line is 20 round
trips per day; however, current working ratio is less than 10 trips. They want o
increase the transport services to more than current services.

IST proposcs to apply this railway for transport of oil and bulk cement. Ol will
be transported from Homs refinery to the new plant.  The distauce of (he railway is
arcund 240 km.

Bulk cement will be transported from the plant site to Dmeir (25 km), Damascus
- (70 km) and Dar’a (130 km) stations (refer to Fig, 5.4).

REMT agrees to prepare oil tankers and bulk cement wagons which will be used
for the new plant. ~ New railway line is: ‘

‘Rail Length = . around 25 km (single Ime)
' - (Deir station to the new p!ant site)
Rail Gauge = 1,435mm
Train Speed ~ = 80 km'/h-

' 5.19



(S66110B1SqY [2OUSHRIS - :99MOS)

058y [106¢<

| [c8TY 19915 9675 RGN
'SL 1001 |00Z [679 198y | SSLIDOUIMOD) poMOw];
TS 1T6 L (6S wOﬁ sanIpowrIo)) payiodxy|
oSz levT (08T iT6T SIS SOTIPOUINIO)) IS0
65T 0LT  {THT Bmmp_o?_ puEs
68¢ STy 65y I61S 1T6T FoOW))
LLET [OY9T [90LT 9181 ZTIST | spnyg
0 0 0 0 0 70
T vy s MGG
6 los 15 fzs los 1ZHRIe
6L (109 196 IS9T1 8IST | syeydsoyg
0o 0 o 0 T | uonos|
001 98 6 7T VT | UOI] 79 POOM |
0 0 s Iy el re3ng|
0 ST ot o1 LT SPMSPOo];
€01 901 9% lop  LE | oy
ey _l6LS 0T Z6S Izly | S[BR1S)) SROLEA
661 | €661 | T661 | 1661 | 0661 | |

(suo} presnowy)

‘shemprey Aq pastodsue)

SSTPURYOIAN JO ARmRnd 11°¢ J[qel

0Z-¢

(5661 10205V [2OBSTEIS :90MOG)

19T (TYET 1TYET | TYET (RETT | [e10] PUBID
LTE [LTE LTS |LTE LIS TeI0L QS
6z |62 . 16T 6T 6T 2UBIR() - WEPE}Y 1V
i8¢ I8¢ 186 i8S |8 | snospwe( - 2ARIING
ST ST (ST 5T sz QAW TV - erefeys v
w1y i1y 1 iy erefeqg v - g |
e LTS S £ 7 BISDG - ZIRO VXY |
FA S o S 5 S S S gasseN-BrRQ
LT LTI 5 Lzr Lz - B ey - SUOSEWER(]
. : ; SIUTY MOLTRN !
¥10Z [S10T [ST0T [STOT [116T 03 QRS - |
w01 p0T %01 - 40T 0 BO{ERe - SNOME]
201 Z0T 1ZTOT 1TOT  Z01 SROME], - LRIV [V - SWOH |
T OTITOJITD O (TTDOGTIT - SQUIN ANeYLSOY - UIRIA] |
S s s §- 1§ SSUEPUIOY SSIURGY] - eV
o jov lor  lov  iov L3257 - SWOH
0 61 61 |61 6l YOpIemA] - BURE] - |
991 1991 - {991 991 1991 Tey - S3Q)F UepYA - oddary !
ovS LTS LTS |LTE LTS | seume(] - swolf - pwepy - oddopy - |
|18 |13 18 |18 I8 goIquIe Ty - qUSTWE [V
098 1098 1098 |098 omw - oddery ~enpEie
B souT] ArRUIpIO
Y661 | S661 | 2641 1661 _82 i
(uny) S
SARMIIRY JO WSUST  O1°S JIqRL



ot

A)

1Z7—¢

N e g e
- —— TV AL SUBLIO N

a3 ROAR

= Lo i yrmvsc Joubs B

T Ot TRY BE W7 M Wik M

SR 2@ WOBREY

L L]

.M.—-n‘w.ﬂ amAY0 1.5- b Y

SA0N3OP

I°¢ 314

..H-"‘w

a\'?lr.:‘c.;‘_\'}

u’iuﬁ ' .‘ v -
!-t!!-‘y - .
Phig v

A_— o‘> d€0ZZ3dtag .
oW ao._;.uu ui3e -
e

|
A
)

[} .

\ mmz.ﬂmmﬁm

dey AeMITeY v

v -

>
»
-
-\!

\.

mem»m» m<m< Uﬁm NdIE .

il T Wl s e,
e e m e e

. - o " he
g P AP S A WL -

it a
by % P, P
23
(3
3

. * M “l.&
R R e o
- SR a ..wf év..e\..ﬁﬂ..u

ke



@

& e

| 77—G
uoSem odAl 1814 Z ‘¢ 314

0S 002 oSt 001 suobey STRTTEAV IO “ON

oZ S LZ : as 9¢ {SUO}). PrROT. “Xey
gt ot gt ¥4 o {Zw) Boay
Say sy suy s9y odAL

T s
— | — =} T
1% ISIRERBIIBIL N LIRS EsnRINIInaRRe Rl ,.E
H by 9l v - [» A -

T

-say =2diz .m.ﬂu Jo uobem IBII SMOUS a0 burmeaqg 930N



£e—¢
uoT3elI0dsuel] FO UOTResTUl’ ¢ g 3t

0000 -
oo¢-
M _ S9L+3
IR } rX ST m
LD ;o 08t ; AL
. _ 5ET R w | e
ZO0Y uoizels |i RIS LS T k
30 wIoFIeLd T TE5 o891 1
008"% Lorqess|ous 3¢ ¥PeAL 3XEN. 3O g
_ xoqten ioyy O3 2OUBISIJ "UTH w
. TR A L
abued
soag b6 | s
A2e3s L YA R M ~ost v
L YR k!
paes . K dw
e AT MR
wot3onxsued e
A i) B
A TR e



@ =3

yZ—¢
uoSeM juewad AIng ¥ "¢ 514

m oc suoHeM DTQRTIRAV IO "ON
cuw 0s cu 0s Aatoeden T30l
W GZL X ¥ €W §°ZL X % £3towvded duey
uo3 §°HZ uoy §Z°€Z - 3ubyom Azduz

sooen . sden - ~ 8dAg
e 3..“

8

™

g

‘S@den puR soef Yloq Joj =odi3 3yl Fo uocbea
3UBWSD MING BY IO SATIOOIID ST MOTSG Butmexq :te3oy



5.5 ELECTRIC POWER SUPPLY
5.5.1 Outlook |

Before 1993, Syria suffered scrious shortages of electricilty supply. This
sitwation has been improved by the starting up of operation of newly installed power
gencrating stations since 1994,

T According to PEDEEE, peak demand in 1994 in all of Syria was 2,650 MW while
& the total installed capacity at present is 4,000 MW, The generating capacity will
- be expanded to 6,000 MW by 2000 in order to meet future demand as well as to
prowde further marginal power. The currenit instatled supply capacity has enough
margin to meet demand, which is at the same level as the international standard. In
regard to power transmission capacity, PEDEEE has now carried out its expansion

to meet with current capacity of power gencration.

Fuel used for the generators is oit and natural gas; however, since oil is a major
export material, the government places priotity on using natural gas for generating
stattons.

The current clectricity fee for users is controlled at 1 SP per kwh (2. 3 US ct).

Based on a meeting with GOC, MOI and PEDEEE, Syria is able to supply
electricily to the new cement plant. The requirement of new plant will be 70 MW

at 230 KV.
sg Table 5.12 Power Station
Name Capacity B
_ Tichrin Station 600 MW (200 MWX3)
CAbNassrie | 300 MW
Jwad 300 MWX* “'"t .'
Jandar ] 600 MW (100 MW X4, 10€ W X2)
TMubharde | 640 MW (170 MW X2, 150 MW X 2)
____._Bamos C | 680 MW (170 MW >< 4)
AbThawra | 800 MW (100 MW X8)
CAlBeath | 7SMW (25 MWX3)
CAlTaem | 90 MW (30 MWX3)
Aleppo | 1000 MW (_unde; construction)
Total 4685 MW
B ‘ (Source:  GOC)
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5.5.2 Power Supply to the New Plant

JST proposes to receive power from the nearest two powel stationis at Tichrin and
Al-Nasstie by separate transiission lines. The reason for the two sources is to
avoid power cuts due to breakdown of either power plant or transmission line.

These power stations are connccted at Adra substation; however, new power
supply.transmission lines would provide power fed directly from each power station
to the new cement plant in Abu Al Shamat. -

Fichirin power station, which started operation last year, located about 35 km
southwest of Abu Al Shamat, has two 200 MW oil fuel generators and one 200 MW
gas turbine generator.

Al-Nassti¢ power station, which is located on the route from Jemld to Al
Qawatcm about 35 ki northwest of Abu Al Shamat, has a 300 MW generator and
it is planned to inicrease capacity in the near future (refer to Map 5).
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5.6 OIL SUPPLY

5.6.1 Onutlook
Oil was first discovered in the 1950°s by a (;emlan firm working in paﬁnershlp
with Syria’s newly estabtished state oil company.

The majority of Syria’s oil s produced form wells sitwated in the Euphrates
Valley, nmnmg across the noxtheastern | region of Syria (refer to Map 4).

Between 1988 and 1992, domestic oil consumphon increased by around 10% pe:
annum. ~ As the economy dcvelops this trend will continue,

Around 460,000 barrels/day of light cmde is produced in lhlS tegmn

The remaining 155,000 barrets/day is heavy crude oil produced in the northern

“ region of Suwaidiych.

The govemment policy is to export 50% of Syrian cil produced in order to secuie
hard cuirency, and natural gas will become the major fuel supply for domestic
markets.

Bl

Syrian Peiroleum

Company
L 25%
Al Furat Pelrolcunm
Company _ ﬁ%
65% Deir Ezzor
Petroleum Company

10%

: _Fig. 5.6 ~* Breakdown of Crude Oil Production (1995)
~ (Source: Ministry of Petroleum and Natural Resources, OBG})
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Fig. 5.7 Syrian Crude Oil Production 1988-1995
(Sowrce:  Ministry of Petroleum and Natural Resources, OBG)
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562 0il Supply to the New Plant

" 0il will be supplied to the new plant from the refinery in Homs, around 240 kms
from the new plant site, by raitway tankers.

Oil supply in Syria is not so abundant at this moment because of increased
construction of power plants today in the western provinces which mainly use oil.
The govermment is on the way to converling from oil to natural gas in these power
plants; however, capacity of current gas pipelines (refer to Map 4) is now limited to
supplying gas to western provinces. SPC is planning to install a new gas pipeline
froi Palmyra to Damascus.

Since the completion of the new gas pipeline is uncertain, JST proposes to use oil
in the new plant for the meantime; however, the new plant shall be equipped for
botl: oif and gas so that when the new gas pipeline is instaled, the plant will be able
to convert from oil to gas immediately. '

Total oil consumption required for the new plant wilt be around 234 thousand kI
per year. MOI agreed to supply the said oil to the new plant.
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5.7 NATURAIL GAS SUPPLY
5.7.1 Outlook |
Syria is making effoits to develop gas resources, particulaly in the central area of
the conntry,

Repoitedly, independent observers currently estimate reserves to be around 220
‘biltion cubic meters. :

Gas is predominantly found in the Suwaidiyeh and Omar fields operalcd by SPC
and Al-Furat, respectwely

Current output is estimated to average 18 million cubic metres pca day At
present, reportedly secured reserves are cstimated to be’ 60 blllton cubic meters
(refer to Map 4).

For the last five | years, a US firm has estimated reserves in the Al-Shaer and
Sharifeh area west of Palmyra; however, production from the wells had not begui
by 1995 due to contractual reasons.

Government po]icy is to supply gas for a third of domestic energy by 2000;
therefore, investment in gas production will continue and even accelerate.

U e e ettt e e e
700 | (Million cubic fec!!déy)
000 +
500 1
400
300

200} f
e b

) LIS | 2 ! [l ! At T R | b L

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Fig. 5.8  Syrian Natural Gas Production 1986-2000 (Sowrce: OPEC)

5.7.2 - Gas Supply to the New Plant

Major supply sources of natiral gas are Pa]myla (central Syria) and Omat
. (eastern region around the river Euphrates); gas is distributed by pipeline network |
lhroughout the whote of Syria (refer to Map 4). %

Maia plpclmcs from eastern Syria run behind the Palinyra Mountams and cast of
Jeirud destined for Dmeir valve station (nearest Abu Al Shamat), where the pipeline
branches; and are connected to Tichrin power station. The pipeline is 18 inches in
diameter, four million cubic meters per day in capacity at 102 bars and is provided
with valve siations at intervals of about 30 to 33 k.
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A pipeline from the above main linc to the existing Adra cement plant was
instalfed in 1994 (refer to Map 4); however, due to the new start-up of Tichirin
power station, which is a big gas consumer, Adra cement plant has tiot received any
gas from the authority due to the limited capacity of the present pipeline.

For this reason, it is not anticipated that an additional gas supply to the new plant
would be possible.

The requirement for gas supply to the new plant is around 270 miltion Nm’ per

~amum.  SPC comumetited that the additional new pipeline to Damascus could be
- made when conisumption is secured at around 6 illion N per day.

Therefore, JST proposes in the meartiine o usc oil as fuel for the new plant,
The plant shall be equipped with the clinker burning systems for both gas and oil
fuels in order to cope with the government policy on the supply of fuel to the new
plant.
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5.8 COMMUNICATIONS
5.8.1 Outlook

Telephone and telefacsimile ate becoming more 'cmmnon in major cities at
present.

Total telephonc ¢enters in Syria were 4,400 centers in 1994 whlch increascd by
54% between 1990 and 1994. :

The total number of telephotie lines’i in 1994 was 699 589 lmcs which increased
by 32% between 1990 and 1994, In the increase of telephone lines, automatic lines
increased by 51% and manual lines decreased by 44%.

Most of the improvements have been carried out in ma_;on cities; howevcr in rural
areas there is still little improvement.

Regarding communication between Damascus and Fapan, there are no problems at
- present, The government is currently making further improvements.

Table 5.13 Number of Telephone Lines

1994 1993 1992 1991 1990
Main lines o __ :
Automatic 583,145 435,000] 401,000 377,826 376,646
Manual 84345 115312 112.403] 119,489] 119,714
Secondary Internal lines _

Automatic 15,5371 15880 15380 15.174] 15,121
Manual 547 750 652 825 817

| Secondary External lines ‘ | : |
: Automatic : 15,640 18,688 ' 18,134] 16,508 15,727
i - Manual ' 375 1,945 1,9046] = 2,203 2,050
Total _ : ‘ -
© Automatic - 614,322{ 468,958 434,514 409,508 407,494
- Manual _ 85,2067 118,007 114,551 - 122,5177 122,581
Grand Total 099,589] 586,975 549,065| 532,025] 530,075

(Source: Statistical Abstract 19935)

~5.8:2° Conununications for the New Plant
There is one telephone center in Dmeir city about 25 km from the new plant. g
A new transmission line is to be installed to the new plant fiom Dimeir center.

Ten external automatic telephones, 50 internal telephones and 2 telefacsimiles
will be installed at the plant site.
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59 LABOUR FORCE -
5.9.1 Oullook

Atound 28% of Syria’s total population in 1991 were estimated to be
cconomically active, creating a labour force of 3.5 million. Syria’s average
unemployment ratio in 1991 was 6.8% (male 5.2% and female 14.0%).
Uneinployment in 1991 was around 240 thousand, which is increasing today
because of increasing population (refer to Table 3.5).

Cunrent rate of illiteracy was estimated as 22.8% in usban and 39.4% in rural
areas in 1991.

Although a large number of students graduate with technical degices, very few
university courses offer vocational training and graduates usually require additional
training i their specialized field, including overseas training.

Large wage differences between Syria and other Arab countiies continue to cause
the migration of the country’s most qualified personnel.  The Gulf countries in
particular are a large market for expatriate Syrian labowr.

Due to the situation today, creation of job opportunities is given high priotity by
the Syrian government, '

592 Manpower for the New Plant
GOC advised JST on the labour force as follows:

1) Total manpower will be 1,000, based on capacity of three million tons per
annum because creating job opportunitics must be a high priority.

2) Around 40 experienced key staff members including ‘operators will be
transferred from the existing Adra cement company, located 30 km west of the

“new plant. The remainder will have to be recruited fiom among new
- graduates and from other industries. The reason is’ that personnel who are
working for existing cement companies will not be able to shift their families to +
another province and they do not want to change their lifestyle unless their
working conditions are improved greatly over their present conditions.

IST, taking the above situation into consideration, proposes the followin B

1) Around 40 key persons of the total manpower shall be recriited two years
before starting up the new plant, They shall be trained for one year at the
existing Adra and Tartous cement plants. :

2) About 80 key persons shall be trained in foreign cement plants using the samé_
-production systern as the new plant.

3) Technical and management assistance after starting commercial operation shall
be given to the new company for at least three years. Details are proposed in
Chapter 10. ' :
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5.10 WATER RESOURCES
'5.10.1 - Overview on geoelectrical pmspeclmg

Groundwater conditions in the Abu Al Shamat region have been mvcsugatcd by
experts (hydrogeologists, geophysicists, etc.) from the Ministry of Irrigation for
around 20 yeats.

% ~ Their investigations have been conducted mainly by vertical geoelectrical
R prospecting, called VES (Vertical Electric Soundmg} The instrument which they
- dre curtently using is “AE-72” made in the USSR, whose capacity for prospecting
reaches more than 800 m below surface with the Shlumberger method. - According

to them, the following knowledge and information have been acquired to date:

1) The mountainous tand of this region, mainly composed of the Cretaccous and
Paleogeite systems, are often faulted in two main directions: latitudinal -and
longitudinal. In general, aquifers can be found at intersections of the faults in

~ these two directions, . Thus VES has been carried out intensively on these points.

2) From the lithological point of view, aquifers commonly. exist in limestone
layers overlying dolomitic ones which belong to the middle Cretaceons system
It has been proved by high resistivity in these layers,

3) The strata that have the highest possibility of bearing water belong to the

Turonian stage {Cr, t), and those that have the second highest possibility belong to

§ the Campanian stage (Crycp).  The former are, however, estimated to be situated
’ approximately 900 m below the surface around the new plant site

5. 10 2 E‘xnslmg wells in Abu Al Sllamat

1) To the northwest of the new plant site, two wells whose deplh are 830 m n and
270 m have been dug for agricultural use at the foot of the mountainous land.
However, the former well has dried up, and the latter can supply only as much
water as 8 ~ 10 {/h..

2) Other than the above mentioned strata, smaller but shaltower aquifers are
distributed in the Paléogene system in the Abu Al Shamat region. They are
thought to be perched water. In the vicinily of the new site, there are wells for
military and agricultural use which are about 100 m deep and 4-5 I/h in pumping-
up capacily.

P 3) The agricultural mmistry recently dug a deep well, the depth of wluch is 900 m

g : below ground surface in the mountainous area at around 4 ka north of the new
~ plant site {refer to Fig. 5.W.2)  Accordiig to DRUMI the well can supply 15th
of water (pump specnﬁcahon is unknown)

5.10.3 Ma_;or wells i in neighboring 1eglon

1) In Dmeir, the nearest town, located 25 ki west of the plant snte there are three
salt_water wells (30 t/h), and one fresh water well (30 t/h), both of which are used
for living water. :

5-W-1



According to DRUM], the Dimeir arca has large quanfity of salty underground
water.  Salinity content in the said water is in the range of 1,300 to 1,400 mg per
liter. In order to use this water for drinking and/or industrial putposes,
electrodialytic desalination is necessary to reduce salinity by 800 mg per liter.

2) In Adra City located about 30 km west of the plant site, there are [1-wells cach
of 100 ton per hour. This area has supplied 200 tons of water per day to Dmeir
town since 1991,

Accordmg to GOC, concemed mm:smes are phnmng to. supply ﬁcsh water
{4,500 ton/day) from Adra city to Dmeit town by 20]5

3) In the viltage of Rohabeh located around 20 km westem noith of the plant site
(refer to Fig. 5.W.2), there are six wells of 30 toin per hour each.  These wells
have supplied water for 9 years without drying up. '

4) Otlier than the aforementioned information, DRUMI commented that the

private sector recently found a prospective water basin in a province around 12 -

ki noitheast of Dmeir town. The water aquifer is estimatcd to exist around 900
m below ground surface. .

5.104 VESi in Abu Al Shamat

From the end of 1995 to the bcgummg of 1996 VLS surveys in Abu Al Shamat
have been carried out by GOC in cooperation wnth DRUMI (refer to Fig. 5.W.1).
The results are summarized as follows:

1) - The investigated points can be‘topographig:_ally divided into two areas. (he
fiatland covered with quaternary sediment and the mountainous land area which is
composed of the Cretaceous-Palcogene systems.

2) ‘Based on the VES survey data, VES test resulls in the flatland area (points 6, 7,

8, 9 in Fig. 5.W.1) show the existence of high resistivity zones, which indicate
probable water-bearing strata mainly belongmg to the Paleogene system between
the Palcocene (Pg, - Pg;') and Eocene (Pg,>?) series.

3) : Accdrding to the VES data in Fig. 5 W.3, the mountainous arca (vefer to points

10 to 20 in Fig. 5.W.1), which mainly belongs to the middle Cretaceous system

: betwcen the Cenomanian-Turonian (Cricnrtt) and Campanian. (Crch) stages, is
- considered the more probable water catching acea.

“The reasens -that aquifeis in the Paleogene sysiem in the flatand area are

- limited, compared with those in the iddlc Crefaceous - systems in  the

sountainous area, are as mentioned in sub-section 3) in 5.10.1. Moreover, the

mountainous area around points 11, 12, 13 15, 20 in Fig 5.\V. 1 are located at an

intersection of faults
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5.10.5  Purpose of the Pumpi:ig.'l‘esl

JST advised GOC that test wells shonld be dug and water purhping tests be

~ carried out to confirm available water from the test wells based on the VES

prospecting carried out by the Syrian side / Ministry of [rrigation (refer to Fig.

5.W.1). - The Syrian side with cooperation of JICA dug five wells and pumping
tests were caﬂ'ied out.  The purposes of the tests arc as follows:

1) Based on the VES prospecting excented by the Syrian side, available water
volume from the test wells and its characicnsllos are to be surveyed.

L)

2) Estimate specifications of deep well pumps and water treatment facihties to be
used in the new plant.

3) Collect basic data on the aquifers for further prospecting for water resources in
broad areas in the region to secre industriat water for the new plant; this shall be
carried out hereafler by the Syrtan side.

Based on the data shown in Fig. 5.W.3, the Syrian side decided on five points for
test wells, Nos. 9, 11, 12, 13 and 20 whlch are shown in Flg 5.W.1.  The reasons
for selecting the above five points are:

1) No. 9 point is located in flatland in the region and is one of the possible points.
This point is nearest to the plant site.

g 2) Nos. 11,12 and 13 poists are the most plobablc points in the arca, Jjudging from
) the resuits of VES prospectmg ‘The aquifer(s) is estimated to cxist around 450
' m below the surface. :

3) No. 20 point: the aquifer was esumatcd by the Ministry of Imgatlon to exist
around 650 m below surface. :

5.10.6 - Test Methods

- Tests in this study included dlggmg of test wells water pumpmg tests and tests on
quality of water.

Geophysical tests on the borcholes were sutveyed on ganima logs, resistivity logs,
spontaneous potential (SP) logs, and temperature logging.

1) Water pumping ' tests were continued for 72 hours in each well.  Water
quantity, static water level and dynamiic water level were measured.

2) Tests of quali ty_of water carried out were chemical analysns and microscopic
~exaiination for number of . bacteria.

&

3) Geouhvs_cal tests on _the bonchole§ were carried out using measuring
ms{mments owned by the contractor. :

5.10,7  Test Resu!ls

The test results thls tune are. summamcd in Tables 5W.1 and 5\V.2. For
geophysncal test data and descnptlons of rocks in the boreholes, refer to attached
report in this chapter submlltcd by the Syrian counterpan (Ghadir Co.).
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1)  Aquifer 450m deep |

a) There exists a hopeful aquifer 450m below grouncl surface where middle
Cretaceous strata are sedimented.

b) Pumping tests for wells Nos. 11, 12 and 13 showed that minimum 20 tons per
hour of water can be secured from each well.  Possible water quanmy from each
well is expected to exceed 20 tons per honr because the pump used in this test was
maximum 20 tons per hour (40 hp).

" ¢)The intervals between well point Nos. 11 and 12, and Nos. 12 and 13 are atound
450 to 500 m (refer to Fig. 5.W.1). With these intervals, JST eslimate there will
be a high possibility of acquiring at least 60 tons of water pe: hour from lhe three
wells (refer to sub-section 5.10.8).

d)In addition to the above three wells, there are several hopeﬁll water catchmg
points in this region having similar geological conditions as indicated in sub-
section 5.10.1. Therefore, it will probably be possible to acqune 130 tons per
hour of water in this region if ﬂle number of wells is increased at the
implemeéntation stage.

2) Deepér new aguifer.

a) DRUMI experts as well as drilling contractor (Ghadir Co.) estimated that a deeper

but larger water-bearing stratum, which would extend to Rukheimeh through
~ Nassrie and Jeirud, exists around 600 to 650 m below the surface.

b)Based on the information, Syrian side dug a well (No. 20) and eéxecuted pumping
test. - However, the results did not succeed in proving the assumption (only 7.3
towh water from No. 20 point was confirmed).

¢) According to DRUMI, in consideration of recent findings for two new aquifers
existing around 900m below ground smiface, which are. indicated sub-sections
5.10.3.3) and 4), a deepei aquifer in the new plant site will also exist around 950

- m below surface.

d)Since this deeper aquifer is also expected to be utilized as an altemahvc resonce
for the new plant on a long-term basis, further exploration, together and in parallel ’
with the 450m-below aquifer, should be continued.

3)  Shallow aquifer.

a) Pumping tests were . conducted at No 9 for the purpose of chcckmg existence of a
shallow aquifer which is inferred to exist in the Paleogene system below the flat
land near the project site.

b) The test results showed little possnlnllty of acqmung water from this stlalum (only

7 t/h water was confirmed), and what water exists is considered as perched water.

~ ¢)This perched water has been used for agriculture and the mllntany, therefore, it
will not be used for the new plant.

5.10.8 Conclusions and Recommendations

Based on the aforementioned tést results and information from expcats of DRUMI
and the water expiorallon contractor (Ghadir Co. ), JST concludc and rccommcnd as
foilows
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DA hopeﬁll aquer exists 450n bclow the surface wherc mlddle ( retaccous slrata

are sedimeited.

2) The vohime of water found in these tests was studied mdcpendemly for each
well.  Possible quantity that can be caught in the wells at point Nos. 11, 12 and
13 will be about 60 tons per hour in total.

'3)  Other new aquifers in this area, inferred to exist deeper than the above-

nientioned 450 in below the surface would exist about 900 to 950 in below the
surface. '

JST estimate that thc test 1esults show a vety lngh possibility of caic]ung the water
~required for the new p]ant (130 t/h) in this region if the number of wells is increased.

Therefore, JST propose that GOC continue further puinping tests and exploration as
follows: : :

1) Checking of interfer’enc'c for water levels on the Wells No. i1, 12 and 13.

a) Surveymg the land leve! of cach test well and correlate the static and dynamtc
water levels in order to confirm dlstl ibution of the aquifer.

b) Conduct further pumping tests on one well as the putnping well, and survey

water levels for the other two wells in order to check influence on or interference

with the other wells. The pumping well will be well No. 12, and test period

shall be minimum 72 hours continuously. = Water volume for pumping well and

water levels in each well shiall be recorded every 2 hows. If the interferences

would be found on each water level, the pumping well will be shified to well No.’
" 11 or 13, and the same test will be conducied

After finishing 72- hour-pumpmg-iest water tevels shatl continue to be chcckcd:
once a day for a week. '

i ¢) Itisrecommended that pumpmg tcst usmg larger capacnty pump (30 to 50 t/h)
than that vsed in the test, and its influence on water levels in the others wells shall

be carried out if Syrian side can prepare a larger capacily pump.

2) Further exploration

For the purpose of securing substitute water resources in fiture to compensate for
possible drying up ‘of the current 450 m below surface aquifer, GOC shall continue

‘VES prospectmg over a broad area of the reglon “The hopeful points are:

a) . There are many areas haviag similar geoioglcal condition as indicated in sub-
section 5.10.1. in‘mountainous arera in Abu Al Shamat. These points will be

| ‘mtensnvely surveyed aiming at areas 450 and 950 m below the surface in the -

“region.

b) - In addition to the region in Abu- Al Shamat, JST advised GOC that VES
_prospecting will be conducied on neighboring regions such as Rohabeh and others
where water wells have been operated on a long-term basis.
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Table 5.W.2

Water Characteristics

__Items Unit | No.9 | No. 13 | No. 11 | No. 12 | No. 20
Cations
Calcium Ca™” mg/l | 84 36 48 64 60
m/D | @19 (180) | @4 | (3.19) | 299
I\'iagnesium. Mgt* mg /1 63 - 29 29 5 | 41
/) | 5.18) | (2.38) | (2:38) | (1.23) | (3.57)
' Sodiun Na* mg/1| 104 | 48 40 34 60
(/) | (4.52) | 2.09) | (1.74) | (1.48) | .61
. 4 mg/1 9 1.5 2 1.5 3
Potassium K /| ©23) | 008 | ©.05) | (0.09) | 0.08)
41 mg /1 - . - - -
Iron Fe (m/1) i ) X ) )
Sub-total mg/1] 260 | 114 | ns | 145 | 164
~lm/n | (14.12) | (6.31) | (6.57) [ (5.94) | (9.05)
_[Anions . : |
Bicatbonate MHCO;| mg/1 | 317 | 170 | 171 ) 159 | 244
m/Y) | 32) | 2.80) | (2.80) | (2.61) | (4.00)
Carbonate CO; mg/} - - - - -
. _ (m/1) - - - - -
- Svlfate SO, mg/l | 100 -] 48 78 . 60 136
[ @y [ 3.75) | .00y |-(1.62) | (1.25) | (2.83)
Chlotine " Cl ‘mg/1| 138 | 70 70| 60 | 86
, (m/1) | (4.96) | (1.97):| (1.97) | (1.69) | (2.43)
Nitrate NO mg/t | 15 15 | 1s 10 | -
(/D [ (024) | 0.24) | (024) | (0.16) | - |
Sub-totat mg/l | 570 304 334 | 289 | 466
(/1) | (14.15) | (6.01) | (6.63) | (5.71) | (9.26) |
Residuc . mg/l | 770 | 330 | 370 | 325 | 510
Coliforin bactllus /100 mi| 1,500 :3,000 7,000 | 1,000 | 2,000
Coliform organics |7 100ml| 500 | 2,000 - - -

to be instalted in the new plant.

5-W-9
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WATER PUMPING TEST REPORTS
SUBMITTED BY

SYRIAN COUNTERPART
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Geueryl Organtration for Cemong .and_BuJidlng Mn‘tc'ﬁals
' 1 g L K F_A_X

e

FAX X0 3 500/ teotp2 f L. § N, o?'nezs XRCLYDING
DAZE 21 [?”33‘ TRYS PAG?: (1)

"

0 NIZON CRMERT CO. /JAPAN,

AlT i MK, TAKAKUSAXI
) © ¢C: JICA OYFLCE / DAMASCUS.
NOTING THAT COVY OF. REQUIRED KEYUKTS HAVE DEEN RECEIVED.

DEAR SIR,

KINDLY BF TRFORMED THAT 1IN vur ¥AX NO. 50073068 DATED 13.08.19%6 SONT T0 JICA
OFFICE IN DAMASCUS, WE HAVE. TOLLED JICA THAT GHDIR €0. HAS COMPLELIELY
FINALTZED DRILLING AND CASING FOR IHE FOLLOWING THRER WILLG BETORE 12.08,19%6
AND NAVE BEER RECEIVED BY OUR REPRESENTAT1VF9' THESE WELLS AHu!

WELL NO. DLPTH s/
20 : 650 7.5 MAX.
181 . 450 ‘ 20 a ovsn '

12 450 20 & OVER

- As FOR WEILS NO. 11 AND 1Z. fHEY HAVE BEEN PUMPED WITH 40 VOREGCOWER BARMP,.

| SUCK A FWHD WILL CIVE NO MORE THAN 20-22 M*/R. TN CASE WE USE STRONGER ¥UMP,

© PROBABLY. WELLS if AND 12 WILL PUMP MORE THAN ABOVE MONTIONED PICUER, TAKING

| JNTO CONSIDERATION THAT CHADIR CO. WAS SENT REPORTS ABOUY ABOVE '3 WELLS TO
JLGA OFFICE IN DAMASCUS ON 12.00.1996 INCLUDING WELL NEASUERMENTS, STATIC AND

- DYNANIC LEVELS, PUMP NEPTH, DRILLING DEFIH. CEOLOGICAL CROSSINGS AND THEIR
AGES, ANALYSIS AND OTHER INPORMATIONS.

BEST .r:mcm:s. _
CENG. AWMED ALHAMO ' ¢
_ o R,_/,}/
: f-c:‘.::»'jp\' :

" GENERAL DIRECTUX

r——— - -

GOCBM T
p. 0 DOX $26%, DAMASCUS - SYRXA, THLEFAX : 963(11)elislid, TELEX 411369,
TELEVHUNE : 963 (L1} 6118444 ~ 6118666 - 6147444 — 6112503, '~
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| GHADIR
FOR WELLS DRILLING
£ Specification For No. 12 Point At Abu Al-Shamat :
- Starting Date Of Drilling ~ : 20/07/1996
- Closing Date Of Drifling -+ 04/08/1996
- Protection Pipe Diameter (13
- Deep Of The Well 1450 m
- Drilling Diameter . 15" (6.5m) + 12-;‘:" (443.5m)
- Diamcter Of Casing - 9" (4 mun)
- Plane Casing 1249
- Screen Casing : 200
- The Layer Level Which The Water
appeared. through drilling $230 m
- Static-level of water :216m
- Dynamic level of water $253 m
- Flow :20m3/h
- - Deep of pump installation ~ ~ :274m
- Date of test : 06/08/1996 .

~ - Section ( description of rock )

=35 m Dolomite - Limestone .

35-312m  Lumestone

312:330m Masl

330-450m  Marl With Bands and lenses of flint
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GEOPHYSICAYL, WELL LOGGING

WELL INFORMATION
WELL : Point 12
AREA o A6u - Al-Shamat
DEPTH : 450 m
- DIAMETER ol 15 " from 0-6.5 m ,
_ 12.25 %, From 6.5 - 450
- CASING DIAMETER 13" (6.5m)
CASING FLUID : - Water+Foum.
STATIC LEVEL : 217 m
DATE : 03/8/1996
METHODS OF WORK :
1- Eléctric resistance .
2- Self Potential .
3- Gamma Rays .

4- Drifling fluid resistance .
5~ Temperatue .

‘ RESULTS E

I- Hydrogeology :

- Static level of water :,::72'17 mo _
- Fraction arca :{230-255) - (437-450)
~ Temperature of water : (ststic fevel ) 25 °

( bottom ) 27°
- Resistivily of drilling fluid  : ohm.m 17

NOTE : .
PH of ‘waler =747
DS =0,37. g/L.
“CND =0.74 ms/cm

5-W-i8




LITHOLOGICAL AND GEOPHYSICAL SECTION:

Layerit Interval Thickness Resistivity Self Polential Gamima ray Formation

-2

m ~m - ohm/m ‘m. volt cpsfdiv
1 0-35 35 25 Polomite
[.imcstone
2 35312 277 600 50 20 Limestone
3 312330 18 25 60 50 Mail
4 330-450 120 40 70 70 Mart with
| - bands and lenses
% of blint
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FETABLISSFMENT PUBLIC DES EAUX DE FICHH
DAMAS ' _ _
LABORATOTRE DE CONTROLE DES EAUX AMALYSE BACTERIOLOGIQUE D'EAU

e— na ret Al

N°_ zs5¢q

e se s s

Demandéur : -a-_j})l!vx__ Aho /}LS' ‘1.‘-0“';( Powv:f{ [z
Lien du prélévenment : ‘

Eau non trajtée . Fan Traitée . Chlore ou produits chlorée .
Prélévemesnt effectué le ! / /

B
Mode de transport éu prélévement : / / a heures .
. _ 3.8 94

'/ heures par :

RESULTAT

1) Dénombrement total des bacter:.es sur gélase matritive ¢
nombre de colonies aprés 24 heures 3 37 ¢ : A< par 100 nl.

Technique : membranes filtrantes .

. 2) COLIMETRIE :

Bacteries coliformes : food U par 10G ml

E scherichia coli : - par 100 ml
‘Technique : membrancs filtrantos 3 3° o 44 . Teste LK. V.T.C.

]}enomhremen'b des Streptncoq‘aes fécaux :
- Streptocoque fécaux : J ‘ par 100 m}
‘Technique : membrancs filtrantes . ROTHE et LITSKY .

QBSERVA’I_‘ IONS
,ﬁf patidhel

CONICLUSIONS

Date d'envei des résuliats de Y'analyse :




oy

ETADLISSEMEANT PUBLIC DES SAUX DE FXGEK .- DAMAS

LABORATOIRE DU CONTROLE DES BAV

ANALYSE PHYSIQUO .. CHIMIQUE D EAU K°:..289...

2.2.9(

h‘%levé le .'..qp‘.(....‘l-lReQu le 'R EEEEE N NN NN Teminé 16 .II!I.lI.I'Il:

Demandeur %od) - A bo

Lieu du pr<l voment

EXAMEN PHYSIQUE - BXAMEN CHIMIQUB
to N~ pi ¢+ 79 ™H . 22 THa: 4
Conleur: _. Odeur: - ~ Tﬂ/‘I‘AG: /i3 cla; —
Saveur - Tor @ SMTM c02 02:
Conductivit# rmicromhos: —'.;':';.D: ak 3 «CG°f HH4 __ ' “NO2: <

BAIANCE YONIQUE
CLTIOUS ng/l,  |mY/L | ANIONS ng/L | n/L

e e et i e =t i e Y g i} e, S o am n, w e et e b e ) e @ o Pt e AR e e e X
Caleium  Ca' ' | b4 3-13 | Bicerbonate HCOY 159 | 261"
Magnesium Mg++ : L j.a? - Car‘nona;t-e coy . — J .
Sodivm N - |3y {48 |Sulfates 804 bo | )ers
Pottassivn K+ /.5 o4 { Chloruee CL ' 50 11 69
For Fe' ' L - Nitrate 103" L a I
Soman HY 594 Sots 289 | 5.7

Risidu 3 105°: ... 3%%......mg/L

B e A e e e ——— e g R e

- ‘Conclusions : PJMM(

Damae, le -
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GHADIR
FOR WELLS DRILLING

Specification For No. 20 Point At Abu Al-Shamat :

- Starting Date Of Drilfing 1 23/06/1996

- Closing Date Of Drifling : 24/07/1996

« Protection Pipe Diameter 13"

- Deep Of The Well 1650m :

- Drilling Diameter 15" (6 m) + 12%“ (442 'm)+s%‘f' 202m)
- Diameter Of Casing 19" (4 mm) + 6 " {4 mm)

- Plane Casing 19" (233 m).

- Screen Casing :9"(200m ) + 6" (219 m)

- The Layer Level Which The Water
appeared through drilling 1340 m

- Static leve! of water 12108 m

- Dynamic level of water’ 3 m

- Flow _ 17,5 m3/h

- Deep of pump installation 1377 m

- Date of test : 2610771996 .

- Section ( description of rock )~ ¢

0-30m  Clacy Limestone .
30-166 m  Dolomite - Limestone .
166-185 m  Limestone ( Fauits zone )
185-237m  Ltmestone { medium )
237-650m Mail

'5-W-22



B:

GEOPHYSICAL WELL LOGGING

WELL INFORMATION :

WELL : Point 20

AREA : A6u - Al-Shamat
DEPTH : 650 m
DIAMETER : 15 " from 0-6 m

| 12.25 ", FROM 6-448
CASING DIAMETER

s;‘z From 448650 m
CASING FLUID : Water -+ Foum .
STATIC LEVEL, . 228m
DATE : 11/7/1996
METHODS O WORK :

1- Electric resistance .

2- Seif Potential .

3« Gamuma Rays .

4- Drilling fluid resistance .
5- Temperatue . :

RESULTS :

I- Hydrogeology : :
- Static level of water 1228 m
- Fraction area ;316-337 m
- Temperature of water s (ststic level ) 25°
( bottom) 27°
- Resistivity of drilling flnid  © ohm.m 15

NOTE :
PH of water =772
™mS - =0.572 g/t
CND = 1.13 ms/cm

5-W-23



' LITHOLOGICAL AND GEOPHYSICAL SECTION:

i
X

Layer# Interval Thickness Resistivity Self Potential Gamuma ray Fofrostion

m m ohm/m m. volt ops/div
1 0-30 30 . 30-40  Chay
o Limestone
2 30-166 136 1520 Dolomite
~ Limestone
3 166-185 19 100 Limestone
' (Faults zono)
4 185237 2 1000 50 2030 Limestone
| B : ~ medium
5 wTes0 413 20 2050 80100  Marl

5-W-24



PrABLISSEMEND PUBLIC DES BAUX DE FIGEH
. DAMAS _
LABORATOIRE DR CONTROLE DES EAUX ANALYSE BACTERIOLOGIQUE DYEAY

. Dt A N

o Eomrg et

— ma e ms el RS e

Demandeur _ %wgitf"._ﬂbw ALSJ’\Q—VHJ-— Pa"’""{@i@

Lieu du prélévenent :

- Bau non traitée . Eaw Traitée i Chlore ou i)rodui'bs chloxés .

Prélévenment effectué 1é : /! . a / heures par :

Node de traneport du préldvenent 3 ] /7 /9 5 ® ~ heures .

RESULT AT

1) Dénombrement total des bactéries sur gélase nutritive :
nombre de colonies aprds 24 heures & 37 ¢ : {000 yor 100 ml.
Technique ! merbrenes filtrantes

2) COLYMETRIE :
‘Bactériea coliformes : 2pegr  par 100 ml
£ scherichia coli par 100 ml
Pechnique : membranes filtrantes & 37° et 44° . Tests LM.V.I.Cio

Denoﬁbrémc'pt des Streptncoques fécaux :

Streptocoque fécanx : - par 100 m}
Tachnique : membrenes filtrantes . ROTHE et LITSKY .

ORSERVATIONS : A7 pGW

CONCLUSIONS

Date d'envoi dos réeuliate de l'analyse :

Le chef du Laborato’ire



ETABLISSFMENT PUBLIC DES EAUX DE FICEH

- DIMAS.

LABORATOIRE DU CONTROLE DES EAW

ANALYSE PRYSIQUO -- cmeUF D'EAU Ne: ..289...

e

Yenandeur
Iieu du pril ‘vement

%a,o[l/‘“ Abo gLath,,f p,,w,( Yo

Prilevs le .....-...........Regu la OICUIlllllllllllI TGI‘min‘ 1‘3 ta-dc'?’:cuuéc;

Damas, le

5-W-26

FRXAMEN PHYSIQUE EXAMEN CHIMIQUE
o 1 29 pi A7 TH 1 32 THa: |7
Couleuyr; o Odeur: TA/TAGH g/ 20 CLi; —
Saveur : - Twr : 45 {02 B 02: ~
Conductivits micromhos: £9¢.3..2q.c°1 HH4 :  _ . NO2: -
" BALANCE IONIQUE
CLTYONS me/L  {o¢/L ANIONS pg/l | m/L
Caloium | ca't o 2.99 |Bicarvonate HCOY | 244 | {90
, Magnesiui Mg++ ' Gl 13.37 | Carvonete co3 - - .
o So_dium ' Na‘+ o 2.6l | sulfates 504 136 2.8
Pottaasiuve X' 2 ‘7“"3 Chloruge oL 86 243
For Fe't - ~ | mitrate 103 o o.0
Somme 16 | 9.95 | Somme qbf Aa.24
VA S U GO W PR SRESEEEIRE - [P U N,
Rosidu 3 105° ... 5LC. . ..., g/ L
: Conc‘lusions : Pcr&o&b/
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GHADIR .
FOR WELLS DRILLING

Specification for No. 11 point at Abu Al Shamat:

- Starfing date of drilling : 25.07.1996
- Closing date of drilling :4 08,1996
- Protection pipe diameter ;13"
- Deep of the well 1450 M
- Diilling diamotor ¢ 15% (6 SM)+ 12,1/4"(443,5 M)
- Diameter of casing : 9% (dmm)
- Planc casing 271 m
-~ Screecncasing : 150m

- The layer level which the water : 282m
appear through dritling

- Static level of water . :218,30m

~ Dynamic level of water 1265 m

- Flow ' 120 m3/h

- Deep of pump installation ~ :274m o

- Date of test ' :09.08.1996

- Section (description of rock) : |

0 -20m ‘Limestone {Dolomitic)

20-39m Block rock moving -

39-83m Clay limestone

83-213m Chalky linestone

213-238m Marl

- 238-282m Limestone {medmm) :

$282:320m Aloveal rock (Gravels limestone)
320-450m . Marl

5.W-27



GEOPHYSICAL WELL LOGGING

A: WELLINFORMATION: O
WELL . POINTII
AREA . ABU-AL- SHAMAT
DEPTH o 4S0M
DIAMETER . 15"FROM0-6,5M
“12,25" FROM 6,5-450M
CASING DIAMETER :  13"(6,5M)
DRILLINGFLUID  :  WATER + FOUM
STATIC LEVEL L2TM
DATE : 01.08.1996

B: METHODS OF WORK:

1 - ELECTRIC RESISTANCE.
2 - SELF POTENTIAL.
3 - GAMMA RAYS.

4 - DRILLING FLUID RESISTANCE.
S - TEMPERATURE,

C: RESULTS:

1 - HYDROGEOLOGY:
- STATIC LEVEL OF WATER 21T

.FRACTION AREA  :282320
- TEMPERATURE OF WATER - : (STATIC LEVEL) 24
( BOTTOM) 26,5°
- RESISTIVITY OF DRlLLING FLUID: 17 OHM M
NOTE: o
PH OF WATER = 7,42
TDS =0,41 G/L

CND =0.80 MS/CM

5-W-28



LITHOLOGICAL AND GEOPHYSICAL SECTION:

Layer# Interval Thickness Resistivity Sclf Potentia! Gamaraa ray Formation

tm i ohim/im . voli cpy/div
1 0-20 20 20 (Polorvitc)
2 20-39 19 £S Blosk rack
moving
3 39-83 44 25  Cly
Limestone
4 - 83.213 130 , 20 Limestone
: (Chatky)
s 213-238 25 50 60 30 Masi
6 238-282 44 600 70 . 15 Limestone
7 282320 38 a0 25 30 Gravels
' Limistone
8 320-450 130 30 - 50 40 Maitl

5-W.29
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GHADIR
FOR WELLS DRILLING
| o

Specification for No.J point ﬂt!\;bli Al-Shamat :

- Date of starting of drilling ~ ;  24.02.1996
- Clositig date of drilling Po05.03.1996

- Protection pipe diameter | 13 -6m i
= Deeprof the well i 352,5m T
- = Drilting diaméter POTTIsSYGm) + 12",250346, Sm)
- Diameter ofcasmg ; 9*(dimm} .
- Plané wslng -z ! 200m
"~ Screch casing B [50m _
- The layer: lovel which the wateit ~ 90m . -
appeared Ilu‘(;:ugh_dnlllng (verv:itle). :
- Static tevel of watei L 10%m : %
- Dynamie fevel of water = . 283m
- Flow S g 7.8 widh
- Deepof pump mstallatum i 290w
- Dateof test . 7 20-21-22- ?3‘03:I996

- Section (description of rock )
O Lin Alovel
- 100m chalky aller that no rclums
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-2 - Self Potential.

Pa"\ ‘

GEOPUYSICAL WELL LOGGING

WELL INFORMATION:

WELL

;‘_\lﬂ.‘if\ _ R
DEPTH 5
DIAMETER =

CASTNC: DIAMETER
DRILLING FLUID
STATIC LEVEL

DATE

METHIODS OF ‘."c"()l'q\
{ - Elcctric resistance. ;

3~ Gainma R,ws '

4 - Drilling Tluid réS‘NIa{wc

3 - Temperalurce .

C RESULTS:

1
b 8 il

e i
- S!allc' cI oi watcr

Cl-
’
l'
Y’
..C. ..
C
o=
4

- Water lavers inlenjal :

'9!111

Poit !
Abu - Al - Shaniat
332.5m

15", from 0 -6m

]2,25" ﬁi-).ﬂl 6 - 352‘5 H
9" {dmm)

Water + Foun.

9tm

02.03.1996

91- i40 m( verv littley +

- Temperature of water: 21° { static leveD

25% { boitom)

- Reststivity of deitling Huid: 9 ohmum

NOTE:

PH of water = 7,12
H2s timuch)

$5-W-35
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2 - LITHOLOGICAL AND GEOPHYSICAL SECTION:

Laver? Infervad Thickness Resistivity - Self Potential Gamasa Ray Formasion
i it ofiteh aeveli gadiv

1oa-14 41 2550 30-160 40-80 © chalky

and elay

2 141327 186 - 50-60 1050 Clay

Linestone
and diot

32273525 0 255 1035 3045 W20 Marl

P /
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FOR WELLS DRILLING

Specification for No.2 point at Abu Al-Shamat :

. 1

- Statiing dars of drifling ; 28.02.1996
- Closing date of drifling : 09.03.1996
- Protection pipe diameter : 13%-6,5m
- Deep of the well ¢ 452,5m - _
- Drilling diameter - 15'"6m) - 12%,25(446,5m)
- Diameter of casing : O"(4mm)
- Plane casitig t 300m
- Screen casiug " 152m
- The layer level which the watel:  350m

appeased through driltinig :
- Siatic levef of water : 209.90m
- Dviieniic level of water - & 249.60m:

- Fl_oiv

i 19,5 m3/h

- Deep of pump instaflation ! 300m

- Date of test

- - Section {descriplion of rock)

0 -155m
155 - 180mn
180 - 290
290 - 350m
350 - 396m
396 - 452.5m

12-13-1<1-13-16£03:1996

Limestone (very hard)
Clay limestone

. . . . . r .
Luucslone(mcdmm,{ :

Clay limeslotic
FFracuon limestone = Flignt
Marl

- 5-W-37
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A WELL INFORMATION: ‘. S

CWELL - Poidt 2

| AREA : A6y - Al - Shamat
e . DEPTH e e d SRS -

DIAMETER : 15"i om0 - Gm

Cte : _.._ 12,25 froni 6 - 452,53 m

- CASING DIAMETER ¥ Uhum) '

DRILLING FiL. vl : Water + Foum.
. STATIC LEVEL : 220m .
s AT T L QLG R996 L ITE T LTI

1
R
i

"t L B: METHOD SGF“ORR* -

e H N
: o ;
SRR .J_--,Elgcmf- resistanee. - : eI
C i - }_- _Sclf—l.)9tqn[_i;ajjl‘-z‘: I ! - - -
: 3 - Gamma Ravs, . i _ |
_"_'l_'-'[)'f']li'iig {luid vesislance . J R ) o
) - Icn1;)0lat1|1x.qm__,j:_.-;__;. I . ’_____:w- _— -
i _
. C Rj_’.SULTS: '
. - .
-~ i-Hydroseoipy: -
- Static level of waler @ 220m
- Wutee lavers interial ;366 - 387m
- Fraction ares 2 350- 390
- Temperatuse ol water: 22 ‘3"( sttic Tevel )
~ 23 ° (boltom
- Resistvinyot drilline, uid: 223: 5“01"“ o U
\{-}IF ":"'-'- ML A H = - R
PH of water < r, 1r\ @
TS 0,3 261 |
© = 06 myem

5-W-38 o - /fé
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2= LITHOLOGICAL AND GEGPHYSICAL SECTION:

_ Lg_:}_’.n‘l.fi bterval Thickness R,eéj_qi\'il___\‘. ;'Ex_jl__l'l'otcl,l_y:g!__ Gamyua Ray Fornwtion
_ine i eliniin wovelt 0 cpsidiv
.. — R —— o
——— RIS T T T e f e o T - .
17 0-135 135 20-40-"  Limestone
} S — .
wiv hard i
2 153180 25 _ &0-70 Ciav
T Tttt Tt T T T L Limestons T
3 - 180-186 6 i _ --200 - Fructured
N T o ass oo o=t Faull area o
_ LTS _ = - z _ N
e s e — 186290 104 - 100-850 - A2 80—80- Limedong. - oo
: ' | “ edingm o
. D e - - - — ! _
—;d S ) ) i . £ ﬂ;ﬁ. . %f
5 290356 &0 35 120 B Cly
- : - : - e Limestona: ©
"6 350-396 46 150-p00 060 T 20-8¢  Fradion
_: b - Limestone
T ST ) T
[ e SRR e e ST R S i ;
7 1964523 363 i0-ho J20 100-140  Marl
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6. RAW MATERIALS
0.1 GENERAL
6.1.1 Remarks on Topography and Stratigraphy of Abu Al Shammat Region

According to the “Report on the First Stage of the Study of the Raw Materials for
Cement Manufacture {Abu Al Shamat Region)” made by the Director of Exploration
§ of GEGMR, the following facts have been proved:

1) Topography and stratipvaphy in Abn Al Shamat region (Fig. 6.1 ~ 6.3), The
proposed limestone deposit, dlslnbuted in flatlands with the height of about 700
m, belongs to the Eocene Series (Pg,’), outcrops of which can rarely be found on
the surface.

2) Sedimentary rocks underlying the Eocene limestone form the hills sitvated to
the north of the flatlands, with the height of 900~1,400 m. They mainly consist
of the Cretaccous System such as Albian limestone (Cral), Cenomanian
Yimestone and marl (Cryem) and Mastrichian marl (Cram).

3} Lower flatlands between the hills of the Messozoic rocks and the flattands of
Eocene limestone are covered by Quatemary sediments (Q; and Q).

" 4) On the south of Eocene limestone there can be found the basaltic eruptions and
lavas of the Holocene Series (8 Q) which are the proposed basalt deposit,
They bave two cones, the sumnits of which ate 791 m and 801 m above the sea
level. _

6.1.2 Outline of Geological Investigation on the Limestone and Basalt Quanies

Exploration works on the proposed limestone and basalt deposits have been

* conducted by GEGMR at the request of GOC since last year.  They consist of

topographic ‘survey of the explored site, network boring of the limestone deposit,

boring and cross sectional sampling from the smfacc outcrop. of the basalt dcposnt
and chemical analysis of samples. ‘ :

Number of borcholes, number of samples colfected therefrom and number of
cross sections are shown below:

1) Limestone deposit: 637 samples (from 62 boreholes)
2) Basalt deposit: 42 samples (from 8 boreholes)
125 samples (from 12 cross sections)

' 6.1.3  Other Materials

~ Compared with the basalt deposits used by other cement factories, the iron
“content in the proposed basalt in Abu Al Shamat is se high that it is difficult to
sccure a sufficient quality of cement without silica sand and clay as corrective
materials. _ _ _
In addition to these main materials (limestone, basalt) and corrective naterials
(snhca sand ctay), the following materials will be used for the new cement factory.

1) Feno clay for producing SR (sulphate resisting portlant cement)
2} Gypsum 7
3) Pozzolan'as an additive

6-1



6.2 LIMESTONE
6.2.1 Lithofacies of the Limestone Deposit

- The proposed limestone deposit can be classified into two facies:  crystallized
limestone in the upper part and marly limestone in the lower patt.

- The cnystalli7e{i limestone is hard and light gray colored. Whereas the marly
limestone is light gray to yellowish gray colored and shghtly softer than the
crystallized limestone.

- Based on the result of the boring prospecting, the boundary rhetween them is
around 30 m below surface in the northwestesn borcholes, and becomes shallower
to 10 m below swiface southeastwards.

6.2.2  Limestone Quarry
- Topographic survey

Field survey and drawing of map have been com]i!eted;'r'esults have been
submitted to JST.

- Network boring (refer to Fig. 6.4)

Duilling all of prescribed borcholes and making lithological description have
been completed.

- Additional deeper boring requested by JST during their first site survey

~ Drilting and making of the lithological desciiption (refer to Table 6.1) have
been completed.

- Chemical analys&s-

“ Chemical analysis of 637 samples collected from 62 boreholes has been
completed; the results are attached ‘at the end of this' chapter. * The average
chemical composition of each borehole sample is shown in Table 6.A.

-The result of X-ray diffraction test and microscopic observation of limestone
samples collected by JST are attached at the end of this chapter.

6.2.3  Quality

- The proposed limestone deposit, in general has a sufficient quality and quantity
for manufactuni ing cement.

~ The deposit in this area is composed of two types of llmestone crystallized
- himestone and marly limestone.

The crystallized limestone is very pure. lIis ChO_cOnt_ent is 53~55%. On the
“other hand, the marly limestone contains genexally 50~53% of CaO, and sometimes
intercalates the marl layers whose Si0; content is 5~12%.

Therefore, it would be better that hlgll silica layers intercatated in the marly
limestone could be quamed selectively not only for the purpose of controlling
material quality stalnhty but also to reducc consumpuon of sﬂlca sand from Al

Qaryatin.

7
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The possible quality control methods for utilizing the high-silica quanty site
limestone, however, depeads on more detailed information acquired by fwnrther
investigation.

As an example of geological sefting of the limestone deposit in this area, the
coluinnar section of boreholé No. H-8 is shown in Table 6.1.

The figures in the following table, which was suggested by GEGMR in the cowse
of IST’s first survey, are used as chemical composition used for raw mix calculation

since there are rio large differences from the new data.

Si0, AlLOs Fe, 0y Ca0 MgO SO;  LOI
335 . 0.32 032 53.09 0.07 009 | 41.59
Volume meteic weight estimated by GEGMR:
Crystaltized limestone 2.46
Marly limestone 222
Whole limestone 2.25 .
(lighter than VMW of comiuon limestone ini Syria)
Moisture content estimated by GEGMR: -
Minimum 1.0%
‘Average 2.0%
Table 6.1  Stratigraphy around the Proposed Limestone Deposit
' {(based on the boring core data from Borehole No. H-8)
Depth (m) Columnar Lithofacies Characteristics
: ‘Section : | Do .
0.00-725 | | | |Crystallized Hard, marbly, light brown-gray,.
1 limestone including smiall cavities and ~ : |
‘ ) ~ - |eracks : L
7.25 - 22.50 Hard, white, including small
- | ] cracks filled with soft marl
22.50-49.95 17— | 7 |Limestone-marly {Medium hard, white-light gray,
~—-— | —{ (limestone intercalating some sandy pants,
| | —— | — including small cracks .
49.95 - 53.00 ¢ Marty limestone -{Medivm hard, light gray-Jight -

53.00- 53.75

53.75 - 97.75

limey marl

brown, intercalating some sandy
parts, including cracks and
organic matters

(High-phosphate
zone})

“{Marly limestone-

limey mart

medium hard, light gray-light
brown, intercatating some sandy
parts, including cracks and
organic matters

97.75 - 100.0 [0

- |Bentonitic, gray, including

organic matter and plant fossils |
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6.3 BASALT :
6.3.1 Lithofacies of the Basalt Deposit
The proposed basalt deposit is composed of volcanic eruptions and lavas of the
Holocene Series.  They are subalkaline, hard ~ medium hard and dark gray in color.
They consist of scoria or agglomerate.
6.3.2 Basalt Quarry

- Topographic survey

Finished ficld survey and the map drawing is reccived by JST.
- Boring and cross sectional sampling from tlie surface outcrop (refer to Fig. 6.5)

Finished drilling; all samples of boreholes from all prescribed sections were
suitable; made lithological descriptions.

- Chemical analysis

- Chemicat analysis of 42 samples from 8 boreholes and 125 samples from 12
cross sections has been completed by GOC. The average chemical composition
- of each borehole sample is shown in Table 6.B.

The results of X-ray diffraction tests and microscopic observation of basalt
samples ¢ollected by JST are attached at the end of this chapter, together with
results for limestone.

633 Quality

Iron content in the proposed basalt is almost the same as alumina content.  Thus
mixing ratio for basalt should be limited. :

The analysis data for samples indicate that alkaline (Na,0, K,0) content is hlghe:
~than expected before exploration. This is inferred to otiginate from feldspar,
- judging from X-ray diffraction tests and microscopic observation; therefore, there is
~a possibility of fresh patts of the quarry having a higher alkali content than

wealhered patts.

Thete are, however, too few data to prove the above inference. Tence, further
exploration, especlally relating to alklalinity should be carried out to grasp quatity of
* the basalt.

© Representative geological setting of this area is shown in Fig. 6.2 to Fig. 6.4 %

The figures in the following table, which was estimated by GEGMR, are used as
“chemical composition for raw mix calculation, since there are no large differences
from the new data.

Si0;

ALO;

3?%03

CaO

| MgO

SO,

- Cl .

LOI

3989 |

11.71

12.52

15.00

1.47

024

0.04 .

6-4
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Volume metric weight estimated by GEGMR: 2.3
Moisture contenl estimated by GEGMR: _
Maximum 4.0%
Minimum 0.5%
Average 2.0%
% Table 6.2 Description of Lithology in Borehole No, G3 L
Degth () Columnar Lithofacics Characteristics
Section _ B
0.00-525 | = ++ Swrface soil Soil weathered from basalt,
i o0 00| which is used for agricubture
525-1645 v v |Olivine basalt  |Hard, gray-black, including
_ v av; \/ cavity filled with calcite
16.45-25.00 \/ Hard, gray-'black, including
) . : sinall cavities
Table 6.3  Description of Lithology in Borehole No. G5
~ Depth (m) Columnar - Lithofacies - Characteristics
5 ' i Section :
’g 0.00 - 7.00 o Surface soil Soil weathered from basalt,
‘ O 00O including scoria
7.00-1540] y ' V ) Medium hard, gray-black,
: _ ak including cavities (poreous) . |
| 15.40 - 18.50 v v VOIivine basalt  |Hard, gray-black, including few
v Vo cavities. - L
18.50 - 22.00 |V vV V| Medium hard-weak, gray-black,’
| vV vV . jporous ' |

- Table 6.4 Description of Lithology in Borehole No. G6

Depth (m) Columnar Lithofacics ~ Characteristics
' Section ' .
(000-730 [\, v \Olivincbasalt  [Hard, gray-black, porous
E 7.30-23.50 \/ \/ ‘|Hard, gray-blackish, porous

6-5




64 CORRECTIVE MATERIALS

The following data and information have been acquired from GEGMR and GOC
in the course of JST’s first and second site survey.

6.4.1 Silica Sand

Most silica sand dcposilé in Syria were heaped in the lower Cretaceous Period,
the lower Oligocéne Epoch and the lower Miocene Epoch.  They were originated §§
from the granitic rocks distributed in the Arabio-Nubian Shield. =

Among them, the lower Miocene Series (N, bears the Lest quality ores, some of

~ which can be found in Al Qaryatin, Bishri Mountains and Palmyride Mountains.

The results of exploration of these ore deposits were compiled in a report named

“General Study on Quarlz Sand Resources & their Possibilities of Industrialization”
(1995) by E. Katmelt and W. Viranch.

~ According to the report, the Al Qaryatin Sand, which is the closest deposit to Abu
Al Shamat region, contains 86-99% Si0,. It is finc to medium grained and pute
enough to be used for producing glass, cement and building materials.

‘Fypical cheinical composition of the Al Qaryatin Sand used for existing cement
factories are as follows: '

Table 6.5.a  Typical Chemical Coriiposition of Al Qaryatin Sand

Name of factory ~ Chemical Composition (%)
SlOz : Al303 FCQO_;, CaO ) MgO 1.0l
- |Tartous 95.02 | 050 | 035 | 1.05 | 041 0.94
. {Hama (Syrian Cement} | 93.71 | 0.83 020 | 252 | 0.20 0.71
- |Aleppo (Arabian?) 9240 | 136 | 096 | 270 | 045 | 170
1Al Chahba Cement 9235 | 103 | 078 | 3.04 | 074 | 170

~ At present, glass factories in Damascus and Aleppo consume approximately 120
‘thousand t/year of the sand, while all cement factories in Syria make use of a few
thousand t/year. On the other hand, the ore reserves are estimated at 190~200
million tons, which will be sufficient to suppy the new cement factory in Abu Al
Shamat for a long lime in addition to the existing factorics meationed above.

As for mining methed, the open-pit method is applied for the present.

" With respeet to quality, GOC has amended the expected chemical composition as
follows: : | : ' g

_ Table 6.5.b- Chemical Composition of Al Qaryatin Sand _
Si0; | ALOs | Fey0s; | Cal MgO 1Ol | Moisture Content |
93.86 10.63 047 | 190 0.60 1.77 |2.0~6.0 (Avg. 4.0)

Furthermore, there is also a large silica sand deposit surrounding Bishni
Mountains.  Although it is sometimes contaminated by iron, the quality is thought
to be still suitable for producing cement.  Thus, the nation is, in general, capable of
supplying the silica source for the cement industry. - :

- 6-6



642 Clay

GEGMR suggested that clay deposits distiibuted in the central region of Syria
could be used as an alumina source for the new cement factory.

GEGMR is, at present, canying out an exploration of the clay deposits in
Rukheimch, Marrau and Mkemen, for the purpose of securing raw materials for the
ceramic industy.

All of the deposits belong to the upper Oligocene Series (Pgy).  They consist of
altemated beds of mudstone and saindstone, and the mudstone is predominant.
Their beddmg planes are 7-9° dipped and easily qnamcd by ripping with bulldozer.

Among the above clay deposits, the Rukheimeh (‘lay Deposit is located around
200 km from Abu Al Shamat; it has been explored by boring three holes and
trenching more than 20 lines resulting in confirmation of 2.7 million tons of ore
reserves.  Boring prospecting is now extended to the southwest toward the Marran
Deposit.

The lithofacies of the deposit are characteuzcd by predominant mudstone whose
color is greenish to yellowish gray with intercalations of calcarcous hard layers
which are 2~10 cim thick and greenish gray colored. It is alniost horizontally laid.
The thickness of overburden is 02 m. From the topographical point of view, the
deposit forms a flat desert with several 10 m of undulation. '

Meanwhile, trenching and boring of the Maran Clay Deposit have just started.
The surface of the deposit is covered with calcareous soil, iron nodules, thin layer of
gypsum and so or.

GEGMR has amended the estimated propetties of the Rukhcimeh-Marran Clay.
Deposits as follows (however previous' values of chemical composition of the.
Rukheimeh Clay mentioned in the interim rcpmt are still valid for raw mix

~ calculation for the time being, because it has snot yet be decided whether only the

Rukheimeh Clay will be used for the new cement factory or the Marran Clay wnll

* also be mixed together):

Table 6.6 Typical Propetties of Rukeheimeh & Mairan Clay
SlO) : A1203 Fﬁgo_; Cald | NaZO K20 Tio; SO_; L.OI
51.43~ ] 17.68~ | 4.96~ 544~ | 0.05~ | 2.87~ | 0.88~ | 033~ | 10.69~
53.06 | 19.63 ] 6.01 7.36 0.09 336 1 0.92 0.58 11.49

Table 6,7 Averaged Chemical Compbsitibn of Rukehcimeh & Matran Clay

SlOg A'l;,,03 Feq03 : CBO Na;() KZO Tio;} SO_; '1.01

47.69 | 19.58 | 729 /| 6.17 | 129 1.97 1.11 1.34 12.38

(Source: GOC)
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6.4.3 ' Ferro Clay from Rajo

As a new kind of raw material, ferric materials are needed for manufac((lring
sulphate resisting portland cement (SR). - Currently two cement factories i Hama
and Cheik Said which produce SR by wet kiln systemn consuine ferro clay from Rajo.

The ferro clay deposit is distributed near the boundary between Syria and Turkey.
It belongs to the Aplian Stage, and mamly consists of hematite with small amouit of
limonite. The appearance of orc is similar to sandy clay. The average Fe,0;
content is about 30~32%, while small amounts of TiO, and ALO; are also
contained.

~ The thickness is 10~20 m and the ore reserves are estimated around 62 million
tons. It is quarried by open-pit method and used not only for cement but also for
the glass industry.

Chemical composition in this report applies the following data:
Table 6.8 Chemical Composition of Ferro Clay from Rajo
Si0; | ALO; | FeyO3 | CaO MgO | Na,0O | K,0 |- CI LOI
24.70 | 13.67 | 44.60 | 2.07 1.45 0.00 1.30 | 0.003 | 10.85
(Source: - GOQC)

644 Gypsum

As mentioned in 8.4.1 of the interim report by JST, the Jeirud Gypsum Deposit,
which is now used by Adra Cement Co., is Jocated 60 km from Abu Al Shamat, but
its ore reserves are very limited. Thcreforc GOC is thinking of using other
gypsum deposits for the new cement factory.

The Ar’raqqa Gypsum Deposit, belonging to the Toﬁohian Stage (N;’t), is widely
distributed on the south of Euphrates River. It forms a little mountain extending to

. Delr-t‘z-&or The ore reserves seeim to be unlimited.

Itis composed of a lalge amounit of gypsum (CaSOy: ?1120) and a simall amount of
anthydrite {CaSQy) , both of which are very pure.

It is not covered with overburden, and casily quarried by the open-pit method.
The quarried ore is consunied by cement factories in Aleppo.

_ The Latakia Gypsum Deposit, which was inténsively suwcyed in 1976,is also
large, amounting to 37 million tons; it has transpor roads in good condition and is
- close to the railway.

It can be divided into the followmg two arcas:

1) Zobar-Kark:t Area, 20 km east of Latakia, where buddmg matenals such as
plaster block ate produced

2} Latakia-Huffa Area, around 20 km from Latakia along the road connecting
Latakia and Huffa, where raw materials for cement productton are mined..

These two areas are, however, thought to belong to the same formation due to Ihe
similarily in lithofacies and geelogical stinciures.
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For instance, the Karkit Gypsum Ore can be described as follows:

Table 6.9 Steatigraphy of Karkit Gypsum
No. Lithologicatl features CaSO; content| Occutrence
_ rate
@ |Coarse crystallized, transparent, massive, 80~90% 65%
cemented by calcite _ _
@  |Very finc crystallized, translucent >90% 19%
sometimes intercalating low-grade zone '
@ |Intercalation of marly layer inctuding cracks - 9%
and cavities filled with liniy materials _ 3
@  [Mixture of the above fwo kinds Similar to © 7%

* The whole strata gently dip westwards with no tectonic structures.

Transport cost must be increased in case of wsing the Latakia Gypsum or the
Ar’raqqa Gypsum, compared with using the Jeirud Gypsum. However, there are
no other problems in quahly or quantity.

Chemical composition in this report applies the following data:

6.4.5 Pozzolan

{Source:

Table 6.10 - Chemical Composition of Latakia Gypsum L
Si0, | ALO; Fe, 05 Ca0 | MgO SO, 1.OI
1.79 0.25 0.20 31.68 181 42.50 -
GOQC)

Most of the cement factories in Syria arc using pozzolan from Shahba as an
The Shahba Pozzolan Deposit is originated form the Te]shlhau Volcamc

additive.

Products that are basaltic.

The' deposit, mainly consisting of vitric (uff, has several layers of different

 geologic ages in Quaternary Period (B 1Qq).

- grade in havdness.

it is scoriaccous, porous and medium’

Some examples of chemical composmon of the Shahba Pozzolan used for
existing cement factories are as follows:

Table 6.11.a  Chemical Composition of Shahba Pozzolan
Name of factory _ Chemical Composition (%) L

_ Si0, |ALO;{Fe;03] Ca0 | MgO | K,0 [Na,O| SO, | 101
Adra Cement Co. | 44.54 | 15421397 9.53| 9.07] 0.00 | 0.00 0.00
Syrian Cement Co. |44.67 | 14.67[14.14] 8.95] 835 1.70 | 0.00 | <0.05| 0.7}
Al Chahba Max. [48.00 [ 10.90] 1520 11.00 | 15.90 0.30 | 1.00
Cement Co. - Min. |38.00[ 9.50{10.00] 9.00] 1250 0.00 | 0.00 |

(Source: - Reply to questionnaire)

Chemical composition in this report applies the fc:;llo'.vihg data:
 Table 6.11.b  Chemical Composition of Shahiba Pozzalan

'. Sio 2

ALG;

FE‘QO 3

a0

MgO_

1.0l

| 44.54

15.42

13.97

9.53

- 9.07
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6.4.6 Summary of Reference Data

List of Rock Samples from Syria

Date Locality |Number Name X-ray| Thin Remarks
dft. {sect.
[Nov.14 [Adra 111401 |Crystallized limestone © | © |Taken at limestone
'95i[Adra 111402 Marly limestone I quérry of Adra Cement
Cement] | 111403 [Chatk ] | | '-
111404 |Weathered basalt (soft) © Taken at basalt quariy
111405 |Fresh basalt (hard) @ | © (1) of Adra Cement
111406 [Pelidotite ©|@}
111407 [Marl (mixed with each © Taken at mart quarry
other mining face of Adra Cement
(Shahba) 111408 |Pozzolan N Taken at stockyard of
|(Jeirnd) 111409 |Gypsum @ | |Adra Cement
Nov. 15|Abu 111501 |Crystallized kimestone - © | @ [Core sample from -
Al Shamat | 111502 {Marly limestone ©) (© [rietwork boring
- [Nov. 17|Hama 111701 |Micrite ~ cryptocrystal Taken at limestone
. l[Syrian C.] timestone ___|quarry of Syrian Cement
Nov. 18 |Aleppo 111801 |Biomicrite |l © Taken at quarry (A} of
__|{Arabian C.}| 111802 |Basalt {intrusive) (© | |Arabian Cement |
Nov. 19 |Hama “| 111901 [Surface soil - |Used for agriculture
N I  |(reddis brown colored) N
" Nov. 21|Tias [ 112101 |Mudstone (yellowish green) Massive -
112102 |Sandstone (yellow ~ browi) Fine grained, soft
112103 |Sandstone (yellow ~ reddish)] @ | © |Fine grained, hard
112104 |Mudstone (yellowish green) Massive
Rukheimeh - | 112165 |Mudstone (yellow ~brown) | @ | © |Shaly
. 1112106 |Mudstone (greenish gray) © | © [Hard, caleareovs
~ {Extension 112107 [Mudstone (greenish gray) ’
- larea of 112108 |Har bed (reddish brown) Fe-rich?
[Rukheimeh | 112109 [Gypsum __|Surface thin layer
Marsan 112110 [Mudstone (greenish gray) | Massive
"INov. 23 |Abu 112301 [Basalt (lava flow) @ (@ {Poreous, very hard
Al Shamat 112302 |Basalt {lava flow) Poreous, very hard
112303 |Basalt _ {Weathered
112304 |Basalt L | © | © Massive
Mar. 11 [Rajo 31101 |Ferroclay @ | © |ncluding clayly part
'96|Al Qaryatin |31102-1|Silica Sand = |l ]
) Al Qaryatin |31102:2|Silica Sand | @ | © [Pastly cenientil by calcite
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Results of Microscopic Observation

111401 (Adra):

111405 (Adra):

111406 (Adra):

111501 (Abu Al Shamat):
111502 (Abu Al Shamat):

112103 (Tias):

112105 (Rukheimeh):

112106 (Rukheimeh):

112301 (Abu Al Shamat):

112304 (Abu Al Shamat):

31101 (Rajo):

31102-1 (AlQaryatin):

31102-2 (Al Qaryatin);

Biomicritic ' limestone, including large quantity of
organic remains.

Fresh part of basalt, mainly composed of feldspar,
pyroxine and chlorite, other than which hematite,
opaquc  mincral and clay minerals such as
montmorillionite can be seen,

Basalt (called “periodotite” as field name in Adra),
imainly composed of feldspar, pyroxene and chlorite,
othier than which opaque mineral can be seen.

Micritic limestone.
Marly limestone, including organic remains.

Calcareous sandstone, mainly composed of the quariz
grains which are 60p at maximum size and subangular
to subrounded shaped, cemented by calcite, and also

- including small guaatity of feldspar and mica.

Calcarcous mudstone or marl, mainly composed of
quaitz and microfossils, abundant in the needle-shaped
mica which is less than 50y in length.

Calcareous mudstone or marl, mainly composed of
microfossils and the quartz grains which are less than
tens of gt in diameter, and also including sma!l~3|/ed
mica and clay minerals.

Basalt lava, mainly composed of thc feldspai whlch is

needle-shaped and the pyroxene which is automorphic

and approximately less than 0.61 mm in diameter, with

glassy matrix and the dolomite with which weathered =

porous part are filled.

Basalt, mainly composed of fefdspar, other than which
forsterite, calcite and opaque mineral can be scen. -

Ferro clay, origihated from igncous rocks, inéluding
quariz grains and small quantity of xenolith of
sedimentary rocks.

Silica sand, composed of quarlz grains which are 500

to 800p in diameter, subangular to subrounded in
toundness, and partly cemented with sccondary

deposited calcite.,
Calcareous patt of silica sand.
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