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Studies and Design of Works Concerning Rehabilitation and Expansion of the Water Supply Systemin
Damascus City and its Surroundings

DAWSSA 2040 2020
Lahmeyer
2004 3 Project Primary Report Concept 2 Feasibility
Study 2004 10

Project of supplying part of the water demand of Damascus city and its countryside from the Syrian
coastal areawater surplus
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24 m’ 2011 2006
2020
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31 1/4
(1980/11/18_12/2)
(m)
No. *)
171000 m) (ELm) (ELm) m | m |from| to
1 0 0 o 821373 825225 174] 1351 |16
90|  821.060]  823.756 172] 135
2 o7 105 120]  820.724]  823.343 195 137
3 105 150]  820934]  828.744
4 122 180]  820843|  827.848
5 147
6 249 270 240]  820618]  827.354
7 289 200 270] _ 820.594] 828540
1
8 304 340 300] 820530 820740
9 312 350 330]  820.349]  833.000
10 336 370 360] _ 820.299] _ 846.020
1 348 380 300] _ 820.364] _ 846.000
12 583 615 630]  810.956]  843.400
13 655 690 690]  810.881]  837.860
14 680 720 720] 818851 _ 837.220
15 722 760] 2 750]  810875]  837.620
16 814 850 840  819.626]  827.300 6 |22
7 904 940 930]  819.338] 828976
18 964] 1,000 990|  819.304| 831860
19| 1100  1140] 3 1140]  818.880]  836.498
200 1222] 1250 1260]  818.530]  824.483
21 1284] 1320 1320 818.275] 825000
22| 1330  1380] 4 1350  818315]  823.170 195] 13722 |26
No.4
No.22
23| 1404 1,380 1380]  818222| 823315 154] 13423 |24
24 1434 1425 1410 818341 821748
1440]  818304] 821388 179] 135
25| 1443 1460 1470]  818.269]  821.849
26|  1486] 1515 1500]  818.035| 821463
27| 1530 1,570 1560]  818.216]  820.848
28] 1586] 1,630 1620  818109] 822313
29 1598] 1,650 1650]  818.019] 822,980
30 1644  1670] 5o 1680]  817.988]  826.940 187] 133
31 1664] 1,710 1710 817911  847.632
32 1714] 1,740 1740]  817.869]  860.760
33| 2334 2400 6 2400 817.293|  820.486 173 130
2430  817.239] 820195
34| 2441 2470 2,460 817.146] 821443
35| 2476] 2,510 2490|  817.193] 821179 EIER
36| 2503 2,535 2520 817173]  821.229
37| 2535 2,565 2550 817111 820494 100| 134
38| 2587 2,620 2610]  817.058]  819.595
39 2664 2,710 2700  817.104]  833.275
40| 2750 2800 2790  816.958|  826.004 40
41l 2811 2840 2820 816972| _ 821.025
42] 2853 2880 2880 816842  834.183
43| 2877|2910 2010] _ 816.853] _ 826.106 160]  1.16[43
44| 2897 2925 2.040] 816867 _ 819.700
45] 2095|3030 3030] _ 816.634] _ 810.450
3060  816.702]  819.436 180] 133
a6] 3062 3000 7o 3000]  816578]  820.794
47] 3096 3125 3120] _ 816572| _ 857.650
48] 3132] 3150 3150]  816.504] 861715
4] 3154 3180 3.180]  816535]  850.150
50l 3203 3240 8 3240 816493  826.844
51 3243] 3280 3270] _ 816399] 821574
52] 3331 3.360 3360]  816.366]  854.000
53] 3517] 3,545 3540] 816109  853.824
54 3586] 3,615 3600 816.007| _ 840.214
55| 3705 3735 3720]  815952]  824.564
56| 3715 3750 9 3750]  815.922|  819.704
571 3720 3.760 3780]  815877|  824.724
58 3.786] 3,815 3810] _ 815883]  827.834
59| 3839] 3865 3840  815.845] 831044
60| 3854 3.880 3870] _ 815.857|  841.204
61| 3876] 3,900 3000 815822 _ 840.300
62| 3946] 3970 3060  815.712|  819.185
63| 3965 3,990 3990]  815.723|  830.865
64 3995 4,020 4,020] _ 815.644] 841560

34




31 2/4
(1980711718 12/2)
(m)
No. *)
171000 m) (ELm) (ELm) m | m |from]| to

5] 4019] 4050 2.050] 815645 843965
66| 4074] 4100 4,080]  815640] 843935
67 4140|4165 4,140]  815548]  839.805
8] 4151|4175 110 4,170]  815519]  838.565 68 al-Ashrafeyeh
63 4300] 4330 4320]  815358|  853.228
70 4327|4350 4350| 815354  858.826

4380  815334]  853.676
71| 4397 4415 4410]  815282|  856.788
72 4510|4530 4530 815209|  844.028
73 4567|4585 4560  815.198|  836.028
74| 4597|4610 4590 815174  827.928
75| 4616|4620 12 4620 815112  820.629 75 No12
76| 4653|4670 4,680]  815087|  819.858
77| a763| 4785 4770]  815000]  818.008
78] 4830] 4850 4830  814944] 830220
79| 4846] 4865 4,860] 814911 835207
80| 4885 4900 4890]  814.889] 835239
81| 4947|4970 4,950  817.772] 830559
82 5007 502 4,980  814780] 826199
83  5011] 5080 13 5010] 814716  819.239
84 5050 5060 5040]  814.700] 825603
85 5072|5000 5070|  814610]  838.636
86| 5095 5115 5100  814600]  847.390
87| 5108] 5130 5130]  814595|  849.285
88| 5165] 5100 5190 814482 _ 843.086
89| 5215|5300 14 5280 814.402|  825.960
00| 5335 5355 5310  814359|  826.636
01| 5380 5385 5340  814348|  828.303
92| 5420 5415 150 5370 814207|  828.848 No.15

2 3m

93 5,425 5,420 5,400 817.227 825.404
94 5432] 5430 5430] __ 814.304] 819872
95| 5446] 5450 5460] 814301  830.540
96| 5533|5540 5520 814.220] 846,080
07| 5563|5570 5580 814.002]  862.493
98] 5610 5615 5610]  814.054]  862.332
99 5728|5735 5730 813.963] _ 860.525
100] 5875 5900 5880]  813.795]  856.286
101 5993 6010 6,000] 813690 _ 843.052
102 6153] 6170 6.180] 813499  844.674
103 6245 6260 6270]  813403| 839576
104 6290] 6305 6300] 813316 836,678 Tes| 134
105] 6335 6,350 6360 813327  828.436 105 |108 m
106]  6340]  6400] 16 6.420] 813172  818.680
107] 6345 6405 6450  813.122|  827.619
108] 6381 6,440 6,480] __ 813.064] __ 833.560
108 6452] 6510 6510] 813117  840.086
10| 6472] 6530 6540  813.001]  842.053
111 6520 6575 6570  813.004|  842.083
12| 6536 6595 6,600  813.002|  839.833
113 6604|6660 17 6,660  813.010|  826.492 13 &m
14| 6713 6775 6760] 812879  845.990
115 6743 6805 6810] 812848  850.287
116]  6773] 6835 6,840  812.806]  850.886
17| 6803 6865 6,870 812.787| 848560
18| 6980 7,040 i8]0 7050] 812682 824062
19| 7015] 7,080 7080]  812650]  825.027
120 7.188]  7.230 7230]  812602| 848614
121 7.266] 7,33 7350]  812433|  858.720
122 7209 7370 7380] 812483  855.074
123] 7422|749 7500 812.306] _ 837.268
124 7546] 7630 19]o 7620 812178]  826.498 124 No.19 am
125] __7.607] 7,680 7660 812177 _ 843.600
126 7,628 7,710 7,710 812.198 848.750
127] 7785 7.860 7860 812093 _ 867.350
128 7,843 7,910 7,920 812.058 867.292
129 8034] 8105 8.100]  811826] _ 848.776
130] 8211 8290 8280 811581  835.007
131] 8310|8390 8.370] 811444  820.011
132 83903 8470 20 8460 811272  830.280 131 No.20
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31 3/4
(1980/11/18_12/2)
(m)
No. *)
171000 m) (ELm) (ELm) m | ) |from| to
133] 8419|8495 8490  811.226] _ 838.040
134]  8547] 8,630 8.640]  811.077] 861519 188 134
135] 8608|8600 8.670]  811.062] _ 865.360
136]  8638] 8,720 8.700]  811.072]  868.043
137 8664] 8,740 8.730] _ 811.050] _ 868.180
138 8684] _ 8.760 8.760]  810.973] _ 862.800
139  8830]  8s8s0| 21 8,850  810.889| 820,982 139 Nozl
140] 8842|8870 8880  810.823|  827.879
141 88903 8905 8.910]  810.827]  833.887
142] 0053 9,060 0.060]  810.833] _ 854.878
143] 9.069] 9,000 0,000 810.787|  853.830
144]  9139] _ 9.160 9.150] _ 810.757| _ 839.206
145]  0202] 9,225 9.210]  810.653]  827.413
146 9318]  9340] 220 0,330 810430 822,958 146 No.22 1
147] 9348|9370 9.360] _ 810.358| _ 822.397
148]  0374]  9.400 0.300] _ 810.338] _ 827.050
149]  0435] 9,450 0.450]  810.318]  827.918
0,511 3 0.480] 810283 822.770
0,50] 810203 820.990 177] 137
150] 0541 9560 0.570]  810.088] _ 817.685 188 134
151 9672] 9,645 0.630] _ 810.080] 832,675
152]  9728] _ 9.700 0,600] _ 810.102] _ 853.775
153] _ 9.757] 9,740 0.720] _ 810.107| _ 863.415
154]  o777] _ 9.780 0.780] _ 810.108] _ 878.855
155]  08l2]  9.840 0.840]  810.060]  881.243
156  10129] 10,155 10,140] _ 800.674]  821.958
157 10175] 10205 24 10,200 800562  822.346 No. |No. 5m
24|25
158]  10257| 10,200 10290  800.492]  824.676
150 10361 10400 25 10.380] _ 800.358] _ 817.986
160] 10386 10,420 10,410] _ 809.283[ _ 818.569
161]  10433] 10460 10440 809.211[  818.360
162 10473] 10,510 10,500  809.236]  815.300 162 2
2 7D.10,586m
1068
3
10530]  800.169| 812146 177|137
10590] _ 800.140]  811.554 188 134
163  10596] 10,655 10,650] _ 800.077| _ 817.382
10,601 26 10.680]  800.061] _ 814.661
10.710] _ 808.988]  811.782 178] 131
10,800] _ 808.984]  814.489 188 134
164] _10787|  10830] 27 10,830] _ 808.895] _ 815.850
165] 10892  10920] 28 10920 808.760] _ 823.446
166 10916] 10,940 10.950]  808.769]  827.218
167 10996] 11,030 11,010
168] 11081 11120 29 11.100] _ 808557|  817.628
160 11113] 11140 11.130] _ 808533] _ 825.648
170]  11185] 11210 11.220]  808.439]  839.580
171 11310] 11335 11.340] _ 808.351]  835.883
11,446 30 11.370] _ 808.346] _ 833.173
172 11465 11,470 11,460  808.306]  814.563 72 [i73
73] 11608] 11,635 11,640] _ 808.102]  833.771
11,661 3o 11.670] _ 808.057] _ 824.500
11,716 11.700] _ 807.937] _ 812.700
174]  11887] 11935 11.940] _ 807.815] _ 898.035
175]  12028] 12,070 12,060 _ 807.658]  921.865
176]  12.048] 12,000 12,090 807.612] _ 925.345
177] 12.068] 12110 12120] _ 807.578] _ 910.795
12279] _ 12325] 32[o 12.150] _ 807.593] 901455
12,289 12,180  807.566]  883.805
12.210] _ 807573| _ 867.245
12.330] _ 807.378] _ 813.152 188] 134
12,360
12,702 12,780  805.956|  813.212 188| 134
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31 4/4

(1980711718 1272)
(m) 1
No.  [*) 2
1/1000 m) (ELm) (ELm) m | ) |from| to
78] __12762] 12820 12.810] _ 805.065] 823457
12.769] _12.745] 330
179 12781 12840 12.840] _ 805.937| 825618
180 12971] 13050 34 13.050]  805.695|  813.909 7 2 am
181]  13.183] 13265 13.260]  805.476] 854528
182]  13.200] 13,200 13.200] _ 805.463] _ 859.087
183 13348] 13,425 13410] _ 805.356] _ 859.997
184]  13560] 13,640 13620  805317|  832.769 184 |185 9 1om
1968
185]  13673]  13.755 13.740] __805.177| _ 817.315
186]  13.782| 13,860 13.860]  805.088|  825.32 TD.13,740 760m TD13812 826m
187|  13827] 13890 5|0 13890]  805.013| 824387 187
1967
188| 14085 14,160 14160|  804796|  883.000 188
189]  14238] 14310 14310] 804671 902910
190 __14.327] 14400 14,400 804514]  904.868
191] _ 14,505] 14600 14.610]  804.476] _ 913.625
192 14,636] 14720 14.730] _ 804.253] _ 906.000
193] 14818] 14,865 14,880 803.953] _ 904.305
194 148903] 14,960 14.970] _ 803.881] _ 912.430
195 15.026] 15130 15120 803.708| _ 916.908
196] 15159 15,240 15240 803.604] __ 931.932
197] _ 15.205] 15,280 15.270] __803.497] __ 930.307
198] _ 15417] 15530 15540 803.326] __ 900.577
199]  15.462] 15,600 15600 803.323| _ 879.400
15750] _ 803.089] _ 810.900] 1| 1.88] 145
200]  15.706] 15770 15780 803.031] _ 806.674
201] 15738 15810]  802.983]  804.116
15,745 3700 15840 802.928] _ 807.572
202] 15813 15870 802.028] __ 807.655
203] 15921 15900 802011 _ 807.813
16.170] 802571 _ 805825 2| 177|133
16.200] __802.473| __ 805.435
16212 16.230] __802.643] _ 805.000
X o 1967
SOGREAH 1967 9
THEG 1925 1926 1928 1929 2
1930
40
31
34 35
2
TD.(Tota Distance 1,380 TD.1,680m TD.2,400 TD.2,550m TD.2,910
TD.3,060m 1926 35
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SOGREAH 1967 1980 2
DAWSSA 1999 1 3 3.3
1967
a)
SOGREAH 1967 9
35 TD.1,380 TD.1,440m TD.2,910 TD.2,970m
1936
1967 1968
1 6
2.0m3/sec 1.5m
TD.1,380 TD.1,670m TD.2,400 TD.2,550m TD.2,910 TD.3,060m
3.7 1.2
3.8
3.6 37
37

312
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SOGREAH SOGREAH DAWSSSA
1967/2/17 27 1980/11/18 12/2 1999/9/19
(m) (m) (m)
*)
from to from to from to
0| 1380 3 146 200 600
190
225
0.5mm im
320 4m
350
400
700 1,000
975 0.2 0.3mm 10m 1,000
1,380| 1,670 0 1,395 No.1
1,380 1,440 1,400 1,450 1,400 1,500
1,475
1,495
1,500 1,500{ 1,700
1,700 No5
TD.1,500 1,600
1.5x1.6m
1,670| 2,400 3 1,700{ 1,800
1,800{ 2,000
2,130 0.2mm
2,150 0.2mm
2,250 0.2mm
2,390 No.2 2,350
150mm im
2,380
2,400| 2,550 1 2,400 2,550({No.2 2,450
1.35x1.75m
2,480 1.0mm 2,460
50 60m
2,550| 2,910 1 2,585 0.1mm
2,610 0.2mm 2,650 3m
2,670 3m
2,680
2,700
2,750 2m
2,790 4m
2,800 4m
2,910] 2,970
2,910{ 3,060 1 2,910
2,960 0.5mm 15m 2,950 1.15x1.60m
3,050
3,060f 3,090 2 3,060
3,090| 4,245 3 3,090
3,360
3,450
3,695
3,940 0.5mm 4m
0.2mm
4,245 5,427 4 4,640
4,650
4,700
4,750 3m
5,250
5427| 7,020 3
6,395 6,410
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2/3

SOGREAH

SOGREAH

DAWSSSA

1967/2/17 27

1980/11/18 12/2

1999/9/19

(m)

(m)

from to

(m)

from

to

6,600 0.3mm

6.5m 0.2mm

7,595

7,250

7,300

9,066

8,130 50x10cm

8,965

8,950 9,000

9,412 0.3mm 3m

9,530

9,563

9,532 (

10,780

im

2cm

9,542

0.2mm

9,562

9,575 02 0.3mm

9,600 9,660 0.3mm

9,715

9,760 0.3mm

9,775

9,900

10,000{ 10,150

10,550 imm

10,579

10,530 10,600

10,586 2

1 15mm

10,595 250mm

10,779

11,072

12,325

20m

12,745

1963/3/12

13,630

12,855 05mm

12,857

12,930 05 0.7mm

12,937

13,020 13,030

13,100f 13,110

13,247 02 0.7mm

m

13,250 0.2mm

13,300

13,640

13,872

13,652 14,400

13,740 13,760

8 10m

14,625

No.35

13920 13,935

14,000( 14,400

14,420 0.1mm
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33 3/3

SOGREAH SOGREAH DAWSSSA

1967/2/17 271 1980/11/18 12/2 1999/9/19

(m) ) (m) (m)

from to from to from to

14,400| 14,800

14,625 15,745 3

15,200| 15,300

15,340

15,345

15,370

15,400| 15,600

15,730 0.3mm

15,740 04 05mm 0.2mm

15,745| 16,212 3 15,785 0.2mm

15,830

imm 0.3mm

No.37 15,920 0.8mm

15,925 0 02mm

15,930 0.5mm

16,161| 16,208 4

)
4 very good state
3 good state
2 good enough state
1 tolerable state
0 alarming state

3.6

3.7

10,00 mini
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0.8mm

3
No.4
1960
SOGREAH 1980 11
1968
70m
TD.7,300 TD.7,800m TD.9,760 TD.9,990m
20m 25m
10m
DAWSSA
20m DAWSSA
1967
1 3 2
3 1,200mm
2
DAWSSA

317

1960



1967

1963 3 12

DAWSSA

1963 1964 2
1970

1960

1,400mm

750mm

1,000mm

16.2km
a)
34
TD. Total Distance 100
34
b)
35 3.9
80

3-18



I/min

1/50,000
3.6
TD.0 TD.2,250m 2,250m

- TD.500 TD.1,100m

TD.2,250 TD.9,600m 7,350m
- TD.2,400 TD.2,550m
-1 TD.9,544 TD.9,563m
TD.9,600 TD.10,700m 1,100m
- 2 TD.10,533 TD.10,579
TD.10,700 TD.16,200m 5,500m
- TD.14,000m TD.15,700m
TD.16,200m
2003 9 30 DAWSSA 40%
DAWSSA

3-19



0c-€

35

TD.
No.
1 310 318 8
1.0mm
mm
0.4 0.5mm
0.5mm
2 9,641
0.1mm
3 9,764 9,841 77
0.25mm
mm

4 10,549 10,599 50

TD.10,575 10,590
40cm
0.2 0.3mm

mm

0.3mm

TD.10,575 10,590




T¢-€

TD.

No.
5 10,747 10,770 23
0.1 0.25mm
6 13,940 13,945 5
0.6mm
7 15,721 16,071 350
0.1 2.0mm
0.06mm
8 1,216

30cm




éce

No.

TD.
9 2,471 2,642 171
0.5
3.0mm
10 8,848 8,849 1
1.5cm
11 9,548
0.7 1.4mm

12




€€

No. D.
13 1,442 = mm
80cmx 40cm
14 1,465 1,670 205
cm
1.5 13cm
TD.1,465
1,600 TD.1,600
1,632 50 TD.1,632
1,670
15 2,937 3,018 81
0.5cm
16 9,555 9,561 6
17 10,549 10,590 41
18 10,735 10,780 45
19 4,341 4,417 76
cmx 10cm

TD.4,400 4,417




ve-€

No. TD.
20 5,260 8,213 2,953
10cmx 10cm
21 9,884 10,397 513 20cmx
20cm
22 9,929 9,960 31
@ cm
23 9,968 9,980 12
24 9,985 10,005 20
25 10,182 10,213 31
26 10,218 10,224 6
27 10,245 10,254 9
28 10,718
29 13,740 13,759 19
30 13,813 13,826 13
31 13,929 13,938 9
32 1,400 1,440 40 cm
33 7,200 7,264 64 cm
34 7,310 7,329 19
35 9,766 9,960 194
36 12,289 12,702 413
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TD.
No.
1 0 10,270 10,270 TD.12,090
12,150
2 1,096
0.25mm
3 1,160
2mm
4 8,514
0.2mm
5

0.6 0.7mm
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No.

TD.

6 1,100
BHD=30x 30x cm
20

7 3,168 BHD=110

x 100x cm
8 3,169

BHD=30x 100x cm
9 3,172 BHD=30x

200x cm
10 9,376
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No.

TD.

11 11,127 BHD 40x 40
cm

12 11,148 BHD=20x 60
cm

13 3,850 1/min

10

14 3,879 4.5 1/min

15 4,151 1/min

16 4,233 1 /min

17 4,592 2.5 1/min

18 5,684 1/min

19 5,974 1/min

BHD
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3.10
TD.O TD.913m

- TD.O TD.218

TD.913 TD.2,863m

- TBM
TD.2,863 TD.2,898m

TD.2,898 TD.3,600m

- TD.3,300m TBM

40m 370m
913 m
TD.90
1,950 m
35m
702 m

3-57

TD.210m TD.609

TD.661

TD.9500



85-€

3.10

(m)

0 218 218 TD.0 TD.50m: TD.90 TD.210m:
218 913 695
TD.609 TD.661m: TD.609 TD.661m: TD.609 TD.661m:
913 1,418 505 TBM
1,418 1,675 257 TBM
1,675 2,316 641 TBM
To TD.2,448m TBM
2,316 2,630 314
From TD.2,448m
2,630 2,863 233
2,863 2,898 35 TD.3,600 TD.4,000m
TD.2,898 TD.3,140 TD.3,190m, TD.3,260 ToTD.3,301m
2,898 3,600 702 TD.2,960m TD.3,300 TD.3,270m
TD.3,600m From TD.3,301m TBM
3,600 7,200 3,600 TBM
TD.9,000 TD.10,000i : To TD.9,459m TBM
7,200 9,600 2,400 m TD.7,400 TD.8,020m: (o] m
TD.7,400 TD.8,220m From TD.9,459m
9,600 10,053 453
10,053 10,486 433 TD.10,387.5 TD.10,396.3m: TD.10,264 TD.10,360m, TD.10,360
TD.10,470m
TD.11,754 TD.11,790m To TD.10,746m
10,486 11,800 1,314 TD.11,721 TD.11,800m
From TD.10,746m TBM
11,800 12,554 754 TD.12,200 TD.12,240m TBM
12,554 13,093 539 TBM
13,003 13,947 854 TD.13,710 TD.13,760m: TD.13,130 TD.13,215m TD.13,710 TBM
TD.13,760m
13,947 14,140 193 TBM
To TD.14,148m TBM
14,140 14,290 150 TD.14,260 TD.14,266:
From TD.14,148m
14,290 14,589 299 TD.14,545 TD.14,590m
14,589 14,962 373 TD.14,720 TD.14,770m

*-1: Genera establishment of Figeh Spring Water Project of New Tunnel, geoloical survey detailes record No.1 to No.7, Damascus university, 20 march 1980

*2

(

)




TD.3,600 TD.7,200m 3,600 m

TD.7,200 TD.9,600 m 2,400 m
- TD.9,459m TBM TD.9,459m TD.7,400
TD.8,020m

TD.9,000 TD.9,600m
TD.9,600 TD.14,962m 5,362 m

- TBM

20038 9 30 DAWSSA

DAWSSA

39

a)
TD.0O TD.10,270 TD.12,090 12,150
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DAWSSA

TD.9,573

2mm

TD.1,096

20
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d)

TD.4,000m TD.6,000
16
DAWSSA
DAWSSA
DAWSSA
80
1759

3-61
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DAWSSA

DAWSSA

DAWSSA



20

311
3.12

3-62



€9-€

311

No. D D ()
1 1,380 1,670 290 | FRP 1,465 1,670 205 L ,
*-2
2,400 2,550 150 | FRP 2,394 3,018 624 - '
*-2
2 2,550 2,910 360 | FRP 2471 2,642 1 0.5-3.0mm s
2,910 3,060 150 [ FRP
9,510 9,563 53| FRP 9,555 9,561 6 3 - '
*-2
9,548 v
9563 | 10,530 97| FRP 9,641 0.1mm
9,764 9,841 77 [0-0.25mm
9929| 10,254 325
3 10530 | 10,590 60| FRP 10549 | 10,590 41 1 2
10549 | 10,599 50 [0.2-0.3mm
10590 | 10,710 120 [ FRP
10710 | 10,780 70| FRP 10,735| 10,780 45 1 2
10,747| 10,770 230.1-0.25mm
4 12325 | 12,745 420 a0|¢ )
5 13630 | 13,872 242 | FRP 13,740 13,938 198
15700 | 15,750 50| FRP 15721 16,071 350 [0.1-2.0mm
6 15750 | 16,170 420| FRP
16,170 | 16,200 30| FRP
3,382 2,535
1,216 vn
8,843 8,849 6 w2

*-1
*-2

FRP
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No. TD D *_1 ()
1 16 806 790 0 218 218
2,541 3,301 760 3,168 BHD 110x 100x cm *-2

2 .
3,169 BHD 30x 100x cm -2
3,172 BHD 30x 200x cm s

3,500 4,500 1,000 3,850 [/min

3 3,879 4.5 |/min
4,151 1/min
4,233 1/min

4 4,783 5,723 940 5,684 I/min

5 9,546 | 10,746 1,200 9,376 BHD 60x 80x cm *-2

4,690
1,096 0.25mm
1,160 2mm
8,514 0.2mm
9,573 0.7mm
1,100 BHD 30x 30x cm *-2
11,127 BHD 40x 40x cm -2
11,148 BHD 20x 60x cm -2
*-1 BHD B D
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State Planning Commission

Mr. Bassam a-Sibai, Deputy Head of State Planning Commission

Eng.

Eng.
Eng.
Eng.
Eng.
Eng.
Eng.

Eng.
Eng.

Eng.

Ministry of Housing and Construction

Mazen Laham, Director of Planning
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Mwafak Khallouf, General Director

Khaled al-Shalak, Deputy General Director, Director of Studies and Designs

Nabel Abu Trab, Head of Study Section, Studies and Designs Dept

Sawsan Al Magribi, Civil Engineer, Head of structural section, Studies and Designs Dept.
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Vehicles Dept.

Husam Kassab, Civil and Sanitary Enginner/Coordinator, Studies and Designs Dept.
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Vehicles Dept.

Monzer Amin, Deputy Head of Figeh and Barada Sites, Mechanical Engineer, Maintenance and
Vehicles Dept.

Eng. Amas Darwish, Civil engineer, Studies and Designs Dept.

Geologist Abed Al Naser, Resources section, Studies and Designs Dept.
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Eng.
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LAHMEYER INTERNATIONAL (
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JCA
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MINUTES OF DISCUSSIONS
| ON THE PRELIMINARY STUDY
ON THE PROJECT FOR REHABILITATION OF THE WATER TRANSMISSION TUNNELS
. INDAMASCUS CITY
IN THE SYRIAN ARAB REPUBLIC

- In response to the request from the Government of Syrian Arab Republic ( hereinafter
referred to as "Syria" ), the Government of Japan decided to conduct a Preliminary Study on the
Pfoject for Rehabilitation of Water Transmission Tunnels in Damascus City { hereinafter referred to
as "the Project” ) and entrusted the study to the Japan International Cooperaﬁon Agency (hereinafter
referred to as "JICA™).

JICA sent to Syria the Preliminary Study Team (hereinafter referred to as "the Team" ),
which is headed by Mr. Shigeyuki Matsumoto, Water and Sanitation Team, Project Management
Group I, Grant Aid Management Department, JICA, and is scheduled to stay in the country from
June 19 to July 23. |

The Team held discussions with the officials concerned of the Government of Syria and
conducted a field survey at the study area.

As a result of discussions and field survey, both parties confirmed the main items described
on the attached sheets. Subject to the decision by the Government of Japan, JICA will conduct a

Basic Design Study on the Project,

Damascus, July 22, 2004

Mzr. Shigeyuki Matsumoto Eng. Khaled al-Shalak-"

Leader Deputy General D}i/réétor by authorization
Preliminary Study Team Damascus Water; upply and Sewerage
Japan International Cooperation Agency Authority //"' 4

,
Japan Syrian ArabyRepublic

/

;



ATTACHMENT

1. Objective of the Project
The objective of the Project is to maintain the effective functioning of the water transmission
tunnels from the Figeh Spring to Damascus city by rehabilitating them in order to ensure safe and

stable water supply for people in the service areas of Damascus city and its vicinal villages.

2. Project sites

The sites of the Project are the Old Tunnel and the New Tunnel. The location of the sites is
shown in Annex-1.

3. Responsible and Implexﬁenting Agency

3-1. The Responsible Agency is Ministry of Housing and Construction (MOHC).

3-2. The Implementing Agency is Damascus City Water Supply and Sewerage Authority
(DAWSSA). The organization chart is shown in Annex-2.

4. Items requested by the Government of Syria

After discﬁssions with the Team, the items described in Annex-3 were finally requested by the
Syrian side. JICA will assess the appropriateness of the request and will report the findings to the
Government of Japan.

5. Japan's Grant Aid Scheme :
5-1. The Syrian side understands the Japan's Grant Aid Scheme explained by the Team, as described
in Annex-4.

5-2. The Syrianside will take the necessary measures for smooth implementation of the Project, as'a
condition for the Japanese Grant Aid to be implemented.

6. Schedule of the Study

If the Project is found feasible as a result of the Preliminary Study, JICA will send the Basic
Design Study Team around November, 2004.

7. Other relevant issues
7-1. Necessity of the water transmission tunnels for water supply to Damascus city

DAWSSA explained roles and necessity of the tunnels at present and in the future. The water
transmission tunnels connect the Figeh Spring and the Wali Reservoirs (Old and New). Water from
the Barada Spring well field and the Figeh Spring flows through the tunnels to Damascus City and

accounts for more than 80 % of total production amount. Besides, water transmission pipelines .

diverge from the tunnels along the way to surrounding villages and facilities. Therefore, the tunnels /

/

£

-

S

PN



ate cnitically important lifelines for the people in Damascus. _

DAWSSA plans to develop groundwater resources in Hermon area in order to cope with water
shortage in dry season. The extracted groundwater will also flow through the tunnels. In addition,
the water transmission project from the Mediterranean coastal basin and the Euphrates basin is now
in the planning stage and a part of water conveyed by this project is planned to flow into the tunnels
for the purpose of water distribution in western part of Damascus. Because of the above situation, to
maintain appropriate function of the tunnels is indispensable continuously i the future.

DAWSSA suspects water quality degradation and water leakage mainly in the old tunnel
However, the Team confirmed that enongh residual chlorine was kept in mid-course and at the end

of the old tunnel and no major crack or damage to cause such large amount of leakage was found.

DAWSSA pointed out the necessity of water quality investigation in wet season because of increase

of infiltration inflow into the tunnels. The Team proposed to investigate water balance of the old
tunnel more precisely during the Basic Design Study.
Considering the above-mentioned situation, the Team recognized the importance and necessity of

keeping proper function and capability of the tunnels.

7-2. Justification of the Project

The Team investigated some alternatives to rehabilitation of the existing water transmission
tunnels. The result is shown in Annex-3.

Comparing to the other alternatives, the rehabilitation of the existing tunnels seems to be the

optimum solution, mainly because only a part of the tunnels shall be rehabilitated and it brings cost-

effectiveness.

7-3. Actual conditions of deterioration in the tunnels and priority area of the Project

The Team inspected all along.the tunnels and presented their findings, proposed sections to be
prioritized and possible repair methods as shown in Annex-6 (Old Tunnel) and Annex-7 (New
Tunnel).

The Team found damages such as exfoliation and fallings of concrete at the arch portion, exposed
and corroded reinforcing bars, ingression of plant roots and cracks. Repair works are necessary at an
carly date to prevent further aggravation and prolong life of the tunnels. Causes of deterioration in
the tunnels were presumed as follows;

Old Tunnel : aging,
New Tunnel : low quality concrete when constructed.

The preliminary inspection by the Team shows that deterioration to the lining has been brought
by low quality concrete, not by excessive load or stress from outside. No fatal deformation was
observed. Therefore, repair works shall be carried out so that they give lining concrete the original

quality. The Team also explained their opinion that non-return drain valves for the New Tunnel

<7

were not necessary because water pressure was low and conditions were stable after 20 years from ./
- 7

;



the completion of construction.

The Team could not investigate the back siphon part of the Old Tunnel (TD 12,325m — 12,745m),
because it was within military land and there had not been enough time to drain water. As for this
part, DAWSSA has concern about water leakage from joints of the asbestos cement pipe. Actual
condition shall be studied in the Basic Design Study.

The Team recognized the necessity of rehabilitating both tunnels considering the following
1easons;

(1) Both tunnels have deteriorated sections to be rehabilitated as shown in Annex-6 and 7,

(2) Overall conditions of two tunnels are relatively sound and even the Old Tunnel can be
used in the future after appropriate rehabilitation,

(3) Both tunnels are necessary because each of them has branch pipes to supply water for
surrounding villages and facilities and both of them will be used in the planned water
transmission scheme from the Mediterranean coastal basin, _

(4) In case of an emergency stop or maintenance work of one tunnel, backup support by the
other tunnel can be expected by keeping two tunnels, which minimizes inconvenience of
people in Damascus, and

(5) Deteriorated sections are localized so that the estimated project scale will not become
excessive even if both tunnels are included.

The work methods shall satisfy following conditions considering that the tunnels serve as
drinking water supply facilities; '

(1) The suspension of water supply service shall be minimized, and

(2) Toxic materials shall not seep into water after conduction of water resuines.

DAWSSA mentioned that they would investigate how to ensure longer working period and one
idea was to conduct works during winter when water consumption decreased and to use water from
well fields in the city for compensation of cut in water supply by the tunnels.

The Team also explained that considering limited scale of the Japanese Grant Aid project,
sections to be rehabilitated should be determined examining necessity, urgency and cost-benefit

performance.

7-4. Envisioned outline of the successive study _
If the Project is found feasible as a result of the Preliminary Study, items to be investigated in the
Basic Design stage are supposed as follows;

(1) Determine sections to be surveyed in detail based on the existing data and survey results
of the Preliminary Study,

(2) Analyze causes of deterioration,
(3) Study rehabilitation methods,

(4) Plan a rehabilitation work schedule, and

(5) Estimate a construction cost. : | Vi



Investigation methods shall be determined considering technical reasonableness and cost-
effectiveness.

The Team explained that an electromagnetic radar method was applicable to measure thickness of
lining concrete and to probe its rear situation when rehabilitation works were to be carried out as
requested in the application form. The nondestructive tests cannot probe internal conditions of the
lining concrete and its rear situation precisely, but they can give reference information to determine
rough locations of rehabilitation works. The Team also explained that according to the result of
preliminary survey, the electromagnetic radar method was not necessary for the entire length of the

tunnels but required for a part of the tunnels where roads and houses existed above them.

7-5. Technical assistance

According to DAWSSA, there are few tunnels in Syria and no Syrian companies can inspect nor
maintain tunnels.

Foreign engineering companies inspected the Old Tunnel and DAWSSA inspected the Old
Tunnel and New Tunnel by itself. However, the Team recognized that more systematical inspection
was necessary, Therefore, both sides recognized the necessity of technical support to enhance
DAWSSA’s capability in the following fields;

(1) To record informative and accurate data by periodical inspections,
(2) To instruct how to repair deteriorations found by the inspections, and

(3) To repair slight deteriorations.

7-6. Visibility :

The Team requested DAWSSA to take necessary measures to secure high visibility of the Project,
though the tunnels, the Project sites, were underground structure and invisible to the people.
DAWSSA explained that they would be able to make a TV 1'ep§>1“t of the Project implementation and
set up signboards in Figeh, Wali and inside the city.

7-7. Status of the Preliminary Study ‘
The Team explained that the purpose of the Preliminary Survey was to collect information to
verify the appropriateness of the requested Project and no commitment was made from the Japanese

side concerning the realization of the Project. DAWSSA understood this status of the Preliminary
Study.
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ANNEX-2 : ORGANIZATION CHART OF THE DAMASCUS WATER SUPPLY AND SEWERAGE AUTHORITY (DAWSSA)

General Director

Deputy General Director

Water Quality Laboratory

Training and Qualifying

Press Office -

Secretariat

Public Relations Office

Studies & Design

Production

— Customer Affairs

— Administration & Legal Affairs

SCADA & BYS

Distribution

- Financial Affairs

Internal Inspection

Water Resources

Stand-by wells

Accounting Affairs

b Planning & Statistics

Maintenance & Vehicles

Environment

Construction & Supervision

N
SN



ANNEX-3 : ITEMS REQUESTED BY THE SYRIAN SIDE

The main requested component of the Project is as follows:

(1) Rehabilitation of the Old Tunnel

TD Lengt . L . .
No. . g h,Of Condition of the deterioration Possible mending methods
(Total distance) the section
, ] Clearing and protection for the ingress of roots; a)
1,216 Ingression of roots into the tunnel Steel plate ,b) FRP
! 1.465 1670 205 Exfoliation and fallings at the arch portion. Corroded a) Intemnal repair *-1 or b) Repair from the
! ! reinforcing steel exposes. outside of the tunnel or ¢) FRP lining
2304 3018 624 Reinforeing steel exposes, Exfoliation and dull sound by [a) Intemal repair *-1 or b) repair from the outside
3 : ! the hammer blow at the arch portion. of the tunnel or ¢) FRP lining
. . Clearing and protection for the ingress of roots; a)
2,474 2,642 171 |Ingression of roots from cracks 0.5-3mun wide Steel plate or b) FRP
. , , Clearing and protection for the ingress of roots; a)
4 1
8,843 8,849 6(Ingression of roots into the tunnel Stocl plate .b) FRP
Reinforcing steel exposures and exfoliation at the arch (3 |a) Intesnal repair *-1 or b} repair from the outside
9,555 9,561 61 .
points ) of the tunnel or ¢) FRP lining
] , Clearing and protection for the ingress of roots; a}
9,544 Ingression of roots into the tunnel Steel plate or b) FRP
9,641 Cracks 0.1mm wide Repair of cracks
9,764 9,841 77 |Cracks of 0-0.25mm width Monitoring should be continued.
3 9,929 10,254 325 |Surface corrosion of the round steel pipe. Clearing rust and painting antirust
Reinforcing steel exposures, faliing and duli sound by - .
10,549 10,59¢ 4% h er blow at the arch and wall of the turmel. a) Intemal repair *-1 or b) FRY lining
10,549 10,599 50 Cracks 0.2-0.3mm wide Repair of cracks
Reinforcing steel exposures, falting and duli sound by - L.
10,735 10,780 4 hammer blow at the arch and walj of the tunnel. 8} Intemal repair - or b} FRP lining
10,747 10,770 23 |cracks 0.1-0.25mm wide Repair of cracks
4 12,325 12,745 420 |Back siphon Pipe renewal
5 13,740 13,938 198 |Surface corrosion of the round steel pipe. Clearing rust and painting antirust
) . Repair of cracks
6 13,721 16,071 350 Cracks 0.1-2mn wide Grouting at the section under the road
Corroded gate valves and related equipment Replacement
Total 2,541

*-1: To remove corroded reinforcing steel, then set reinforcing material again and cover with concrete

(2) Rehabilitation of the New Tunnel

No. (Total E?s tance) }th::i};t?;n Condition of the deterioration Possible mending methods
1 0 218 218 | The tunnel passes under the road and houses  {Grouting
1,096 Cracks 0.25mm wide Crack repair
2 1,100 Falling (BHd 30x30%4cm) Intemnal repair ¥-2
1,160 Cracks 2mm wide Crack repair
3,168 Falling (BHd 110x100x3cm) Internal repair *-2
3 3,169 Falling (BHd 30x100x1cm) Internal repair *-2
3,172 Falling (BHd 30x200»2cm) Internal repair *-2
4 8,514 Cracks 0.2mm wide Crack repair
5 9376 Falling (BHG 60=80x3cm) Intemnal repair *-2
9,573 Cracks 0.7mm wide Crack repair
p 11,127 Falling {BHd 40x40%2cm) Internal repair *-2
11,148 Falling (BHd 20%60%3cm} Internal repair * .2

*-2: To remove low quality concrete and replace it with fresh concrete




ANNEX-4 : JAPAN'S GRANT AID SCHEME

1)

2)

)

Grant Aid Procedure (Attachment 1)

Japan's Grant Aid Program is executed through the following procedures.
Application (Request made by a recipient country)
Study (Basic Design Study conducted by JICA)
Appraisal & Approval (Appraisal by the Government of Japan and Approval by Cabinet)
Determination of (The Notes exchanged between the Governments of Japan
Implementation  and the recipient country)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is
examined by the Government of Japan (the Ministry of Foreign Affairs) to determine
whether or not it is eligible for Grant Aid. If the request 1s deemed appropriate, the
Government of Japan assigns JICA to conduct a study on the request. If necessary,
JICA send a Preliminary Study Team to the recipient country to confirm the contents of the
request.

Secondly, JICA conducts the study (Basic Design Study), using Japanese consulting firms.

Thirdly, the Government of Japan apprai-ses the project to see whether or not it is suitable
for Japan's Grant Aid Programme, based on the Basic Design Study report prepared by
JICA, and the results are then submitted to the Cabinet for approval.

Foufthly, the project, once approved by the Cabinet, becomes official with the Exchange of
Notes signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such
matters as preparing tenders, contracts and so on.

Basic Design Study

Contents of the Study
The aim of the Basic Design Study (hereinafter referred to as "the Study"), conducted by
JICA on a requested project (hereinafter referred to as "the Project"), is to provide a basic

document necessary for the appraisal of the Project by the Government of Japan. The
contents of the Study are as follows:

confirmation of the background, objectives and benefits of the Proj‘ect and also institutional

capacity of agencies concerned of the recipient country necessary for the Project's
implementation;

evaluation of the appropriateness of the Project to be implemented under the Grant Aid
Scheme from the technical, social and economic points of view;

confirmation of items agreed on by both parties conceming the basic concept of the
Project; _

preparation of a basic design of the Project; and
estimation of costs of the Project.

)



2)

2)

3)

4)

' The contents of the original ,reciuest are not necessarily approved in their initial form as the

contents of the Grant Aid project. The Basic Design of the Project is confirmed considering
the guidelines of Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take
whatever measures are necessary to ensure its self-reliance in the implementation of the
Project. Such measures must be guaranteed even through they may fall outside of the
jurisdiction of the organization in the recipient country actually implementing the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of
the recipient country through the Minutes of Discussions.

Selection of Consultants
For the smooth implementation of the Study, JICA uses a consulting firm selected through

its own procedure (competitive proposal). The selected firm participates the Study and
prepares a report based upon the terms of reference set by JICA.,

At the beginning of implementation after the Exchange of Notes, for the services of the
Detailed Design and Construction Supervision of the Project, JICA recommends the same
consulting firm which participated in the Study to the recipient country, in order to
maintain the technical consistency between the Basic Design and Detailed Design as well
as to avoid any undue delay caused by the selection of a new consulting firm.

Japan's Grant Aid Scheme
What is Grant Aid?
The Grant Aid Program provides a recipient country with non-reimbursable funds to
procure the facilities, equipment and services (engineering services and transportation of
the products, etc.) for economic and social development of the country under principles in
accordance with the relevant laws and regulations of Japan. Grant Aid is not supplied
through the donation of materials as such. :

Exchange of Notes (E/N)

Japan's Grant Aid is extended in accordance with the Notes exchanged by the two
Governments concerned, in which the objectives of the project, period of execution,
conditions and amount of the Grant Aid, etc., are confirmed.

"The period of the Grant" means the one fiscal year which the Cabinet approves the project
for. Within the fiscal year, all procedure such as exchanging of the Notes, concluding
contracts with consulting firms and contractors and final payment to them must be
completed. :

However, in case of delays in delivery, installation or construction due to unforeseen
factors such as weather, the period of the Grant Aid can be further extended for a
maximum-of one fiscal year at most by mutual agreement between the two Governments.

Under the Grant, in principle, Japanese products and services including transport or those
of the recipient country are to be purchased.

When the two Governments deem it necessary, the Grant Aid may be used for the purchase
of the products or services of a third country,

/0
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3)

6)

7

8)

9)

)

b)

However, the prime contractors, namely consulting, contracting and procurement firms, are
limited to "Japanese nationals". (The term "Japanese nationals" means persons of Japanese
nationality or Japanese corporations controlled by persons of Japanese nationality.)

Necessity of "Verification"
The Government of the recipient country or its designated authority will conclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by

the Government of Japan. This "Verification" is deemed necessary to secure accountability
of Japanese taxpayers.

Undertakings required to the Government of the recipient country (Attachment 2)

to secure a lot of land necessary for the construction of the Project and to clear the site;

to provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities outside the site; _

to ensure prompt unloading and customs clearance at ports of disembarkation in the
recipient country and internal transportation therein of the products purchased under the
Grant Aid; ‘ ‘

to exempt Japanese nationals from customs duties, internal taxes and fiscal levies which
may be imposed in the recipient country with respect to the supply of the products and
services under the verified contracts;

to accord Japanese nationals whose services may be required in connection with the supply
of the products and services under the verified contracts such as facilities as may be
necessary for their entry into the recipient country and stay therein for the performance of -
their work; _

to ensure that the facilities constructed and products purchased under the Grant Aid be
maintained and used properly and effectively for the Project; and

to bear all the expenses, other than those covered by the Grant Aid, necessary for the
Project.

"Proper Use™" A ‘
The recipient country is required to maintain and use the facilities constructed and
equipment purchased under the Grant Aid properly and effectively and to assign the
necessary staff for operation and maintenance of them as well as to bear all the expenses
other than those covered by the Grant Aid.

"Re-export”
The products purchased under the Grant Aid shall not be re-exported from the recipient

country.

Banking Arrangement (B/A)

The Government of the recipient country or its designated authority should open an
account in the name of the Government of the recipient country in an authorized foreign
exchange bank in Japan (hereinafter referred to as "the Bank"). The Government of Japan
will execute the Grant Aid by making payments in Japanese yen to cover the obligations
incurred by the Government of the recipient country or its designated authority under the
verified contracts.

The payments will be made when payment requests are presented by the Bank to the

Government of Japan under an Authorization to Pay (A/P) issued by the Government of
recipient country or its designated authority.
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Attachment § for Annex-4

FLOW CHART OF JAPAN's GRANT AID PROCEDURES

Stage

Flow & Works

Recipient
Government

Japanese

Government

JICA

Consultant
Contractor
Others

g Request (T/R : Tenms of Reference)
=
L
& ! inp of Praject
< CTECmng 0 Evaluation of /R f———>{ Identification
Prc_]ecg Survey
E\ .
& E g Preliminary : Fte!(gfsﬁt::vewy;jl? me
8 % & Survey Reporting
2 £
= B Selection &
= =1 Basic Design Contracting of Field
] 5 |Fie Survey Home
E g & Study | Consultant by Office Work
BB B Proposal Reporting
g = o
‘e 2 Explanation of /
& c:g —> [ Final Report
Appraisal of
Project
o
=
=3
B, Inter Ministerial
= -
< Cansultation
3
o )
5 Presentation of
E Draft Notes
< I
Appraval by
the Cabinet
(E/N : Exchange of Notes)
Banking
Arrangement
Issuance of
Consultant  y—=|  vVerification ~ f—— AP ¢
Contract
=
2 Detailed Design & Approval by ]
8 Tender Documents /~———> Recipient Preparation for
5 G Tendering
ovenunent
% .
=3 Tendering & //
_E Evaluation
N
Procurement . , .
ICanstruction Verification  —— AP
Coniraci
Comp]ehou
Construction Certificate by [, AP
Reeipient
Government
Operation N/ Post Evaluation (A/P : Authorization to Pay)
) Study
Evaluation v
& Ex-post
. —
Follow up Evaiuation Follow up




: Attachment 2 for Annex-4
Major Undertakings to be taken by Each Government

To be covered

To be covered .
NO Items by Grant Aid by Re:x:lplent
side
1 | To secure land when needed ' .
2 | To clear, level and reclaim the site when needed .
3 | To construct gates and fences in and around the site when .
needed ‘
4 | To bear the following commissions to a bank of Japan for the
banking services based upon the B/A
1) Advising commission of A/P °
2) Payment commission °
5 | To ensure prompt unloading and customs clearance at the port
of disembarkation in recipient country
D) Marine (Air) transportation of the products from Japan to
the recipient country .
2) Tax exemption and custom clearance of the products at the
port of disembarkation o

3) Internal transportation from the port of disembarkation to - (®) - (o)
the project site ‘ _

6 | To accord Japanese nationals whose services may be required

in connection with the supply of the products and the services

under the verified contract such facilities as may be necessary

for their entry into the recipient country and stay therein for

the performance of their work

7 | To exempt Japanese nationals from customs duties, internal
taxes and other fiscal levies which may be imposed in the

recipient country with respect to the supply of the products ¢
and services under the verified contract

8 | To maintain and use properly and effectively the facilities

. . . °
constructed and equipment provided under the Grant Aid

9 | To bear all the expenses, other than those to be bome by the
Grant Aid, necessary for the transportation and installation of Y

the equipment

(B/A: Banking Arrangement, A/P: Authorization to Pay)




ANNEX-5 : ALTERNATIVES TO THE REHABILITATION OF THE TUNNELS

ditest

Rehabilitation of the existing
tunnels -

Minimum quantity of
works '

Works shall be carried out ®

between short no-water
periods,

Construction of a new tunnel

No affects to operation
of the existing tunnels

Tunnel construction cost A
is more expensive than
rehabilitation cost.
DAWSSA estimates it at
87 million US dollars.

Installation of a pipeline

Prevent water leakage

Difficult to ensure the A

River and take it downstream

rehabilitate the

existing tunnels

inside the tunnel from  the  tunnel | same flow capacity as the
definitely existing tunnel
Bypass damaged section of | Utilize the existing | Construction work of a A
the tunnel facilities bypass adjacent to the
existing tunnel is
__| technically difficult.
Discharge water to the Barada | Not  necessary  to Quéntity and quality of X

water decrease due to

evaporation, seepage and

pollution.

Water  treatment  and
pumping facilities are
necessary. DAWSSA
estimates their

construction cost at 200
million US dollars.




ANNEX-6 : RESULTS OF THE TUNNEL INSPECTION AND POSSIBLE MENDING METHOD (OLD TUNNEL)

Locations and method§ ot'.the rehabllltat‘lon proposed in Result of the preliminary study
the application for graat aid
™ Length of D Length of . - R
No. . | . . Condition of the deterioration Topograghy and geolo Possible mending methods
0 {Total Distance) the section Method (Total Distance) the section pography gealogy _
Exdoliation and faliings at the arch portion. Corroded Cretaceous- Palcogene; Limesione, marly Gmestone & [a) internal repanr -1 or b} Repair from the
. reinforcing steel exposes. marl, Tunnel passes aloag the foot of the mountain of outside of the unnel or ¢) FRP lning
! 1,380 L0 290 | FRP Lining 1,463 1,670 203 which slope consists of the rock. A part of the culvert
exposes.
Reinforcing steel exposes. Exfoliation and dull sound by | Talus deposit. Tunnel passes over the Bassimeh access  |a) [ntemal repair *-1 or b) repair from the outside
2,400 2,530 1503 FRP Lining 2,394 3,018 624 {¢he hammer blow at the arch portion. turmel of the new tunnel. of the tuanet or ¢} FRP lining
. Ingression of roots from cracks 0.5-3mm wide Talus deposits and Neogene conglomerate Clearing and protection for the ingress of roots; a}
2 2,550 2,910 360 § FRP Lining 2,471 2,642 17 Steel plate ar b) FRP
Grouting
2,910 3,060 150 | FRP Lining Talus deposit.
. Reinforcing steel exposures and exfoliation at the arch {3 |Mo.l Aqueduct bridge, Neogene conglomerate a) [oternal repair *-1 or b) repair from the outside
9,510 9,563 53| FRP Lming 9,555 9,561 8 [poiats ) of the tunnel or ¢} FRP lining
Ingression of roots into the tunnel No.l Aqueduct bridge Clearing and protection for the ingress of roots; a)
9,548
Steel plate or b) FRP
. Cracks 0. Imm wide Neogene; Clayey to silty marl which intercalates many  {Repair of cracks
9,563 10,530 967 FRP Lining 9,641 conglomerate layers.
Grouting 9,764 9,841 77 $Cracks of 0-0.25mra width Moritoring should be continued.
Paintings 9,92% 10,254 325 [Surface corrosion of the round steel pipe. Clearing st and painting antirust
3 . Reinforcing stecl exposures, falling and dull sound by No.2 Aqueduct bridge, Neogene clayey to silty marl a) Internal.repair *-1 or b) FRP lining
10,530 10,550 60 [ FRP Lining 10,545 10,590 41 thammer blow at the arch and wall of the tunnel. which intercalates conglomerate.
10,549 10,599 50 |Cracks 0.2-0.3mm wide No.2 Aqueduct bridge Repair of cracks
10,550 10,710 120 FRP Lining
Grouting
. Reinforcing steel exp osures, failing and dull sound by Ne.3 Aqueduct bridge, Paleogene marly limestone a) Internal repair *-1 or b) FRP lining
1070 10,780 70 | ERP Lining 10735 | 10,780 45 |} ammer blow at the arch and walk of che sanel.
Fiber sheet 10,747 10,770 21 |eracks 0.1-0.25mm wide No.3 Aqueduct bridps Repair of cracks
4 12,325 12,745 420 | Piperenewal 420 |(The Team couldn't investigate this section.) Cretaceous - Paleogene Limestone
: Surface corrosion of the round steel pipe. Cretaceous limestone, dolomite, marly limestone & mas]  {Clearing rust and painting antirust
5 13,630 13,872 242 FRP Lining 13,740 13,938 198
. Cracks 0.1-2mm wide Cretaceous limestone, dolomite, marly limestone & mard, |Repair of cracks
15,700 15,750 50 FRP Lining 15,721 16,071 350
Tunnel passes under the road.
§ CGrouting Grouting ar the section under the road
15,750 16,170 420 FRP Lining ditto
Grouting
16,170 16,200 30 FRP Lining ditto
Total 3,382 2,535
Socti . . L Ingression of roots into the tunnel Ciearing and protection for the ingress of roots; a)
ection not included in the ap plication 1,216 Stesl plate ,b) FRP
Section not included in the application 8,343 8,845 6|Ingression of roots into the tunnel ditto
e . . B . . . . .
AN “X-1: To remove corroded reinforcing steel, then set reinforcing material again and cover with concrete.




y

ANNEX-7 : RESULTS OF THE TUNNEL INSPECTION AND POSSIBLE MENDING METHOD (NEW TUNNEL)

Locations a1:1d method's of'the rehablhtat'lon proposed Result of the preliminary study
in the application for grant aid
D . TD Length of . .. . .
No. (Total Distance) Grouting Method (Tota! Distance) |the section Condition of the deterioration Topography and geology Possible mending methods
? Cret timestone, deposit; Tunnel .
1 i 206 290 Grouting 0 218 218 retaceous limestone, Talus deposit; Tunne Grouting
‘ : passes under the road and houses,
? i intercalated
2541 | 3301 7601 Grouting 3,168 ; Falling (BHd 110%100x3cm) Neogene clayey to silty marl intercalate Internal repair *-2
5 : - with conglomerate layers
3,169 Falling (BHd 30=100x%1cm) ditto Intemal repair *-2
3,172 Falling (BHG 30x200%2cm) ditto Intemal repair *-2
< Repair of : . . - Monitoring should be
3,560 4,500 1,000 3,850 Infiltration inflow 9 (L/min} Neogene conglomerate .
crakes ! continued.
-~ Non-retum 3,879 Infiltration inflow 4.5 (L/min} ditto Monitoring should be
3 drain valve : continued.
4,151 Infiltration inflow 2 (L/min) ditto Monitoring should be
: continued.
4233 Infiltration inflow 3 (L/min) ditto Monitoring should be
: continued,
4 4783 53 940 |  Grouting 5,684 Infiltration inflow 2 (L/min) ditto Monitoring should be
; continued.
5 9,546 | 10746| 1200 Grouting 9,376 ¢ Falling (BHd 60x80x3cem) Neogene clayey to silty marl intercalated ooy ne s
: . with conglomerate layers
Totall 4,690 i
Section not included in the application 1,096 Cracks 0.25mm wide Cretaceous to Paleogene limestone Crack repair
ditto 1,160 Cracks 2mm wide ditto Crack repair
ditto 8514 | Cracks 0.2mm wide Neogene clayey to silty marlintercalated |,
; with conglomerate layers
ditto 9,573 ; Cracks 0.7mm wide ditto Crack repair
ditto 1,100 Falling (BHd 30x30x4cm) Cretaceous to Paleogene limestone Internal repalir *-2
ditto 11,127 Falling (BHd 40%40%2cm) ditto Intemal repair *-2
ditto 11,148, Falling (BHd 20x60x3cm) ditto Internal repair *-2

&%\ To remove low quality concrete and replace it with fresh concrete
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No. of sheets
<Drawings>
S=1/2000, Nov. 2003 11

Old Tunnel 1
Old Tunnel S= 1/500 1
Old Tunnel S= 1/500 1
Old Tunnel 1 1964 1
Old Tunnel 1 1964 3
Old Tunnel 2 1964 4
Old Tunnel 3 1964 4
New Tunnel SOGREAH 1
Old Tunnel Final) 7
New Tunnel (Find) 21
<Report>
Annual Report, Report of Drinking Water Production for
Damascuss
<Tablle & Figures>
Barada (Arabic) 1
Figeh Spring (Arabic) 1
Water Production and Shortage for Damascus City 1
from 1986 to 2003
Monthly Water Production Records from 1998-2003
Annual Water Production Records from 1998-2003

1999 2003 (Figure) 5

1999 2003 (Table) 10



Report: Sur lestravaux du leve gedogique detaille de la nouvelle Galerie

d'amenee d'eau pour laville de Damas (in French)

Tome-1
Tome-2
Tome-3
Tome-4

Tome-5

Tome-6

Tome-7

Rapport
Galerie d Dmenee

ditto

ditto
Fenetre de Bassime
Fenetre de Ayoun
Galerie de Liaison

Galerie de Acces

PK. 0 - 5000m
P.K .5,000 - 10,000 m
P.K.10,000 - 14,946 m

PK.O - 411.73m
PK.O - 1403.98m
PK.O- 1,002 m
PK.O - 500 m

Reservoirs, cahmbre de vannage et chambre de manoeuvre

Atlas

Water resources use in Barada and Auvage basins for Irrigation of corps, Syrian

Arab Republic.

Feasibility study Stage 1, Volume 2, Book 3, Appendix

1.Maps and sections. By V/O SELKHOZPRO MEXPORT USSR, 1986
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