APPENDIX C

5. MITIGATING PLANS AND EN VlRONMENTAL MONITORING

Based on the EIA, it was found that the environmental impacts of the proposed
projects are generally not very large and mostly mitigatable. In this section, a series of
guidelines for mitigating plans are presented along with the suggested environmental

monitoring programs.
51 Const.ruction_ Stage
5.1.1 Wastewater
 Wastewater problcins'(e.g.; pollution of surface water and shallow aquifers) will be the
most  serious environmental impéci of.'i.he pfoposed prdjccts.f }-loxi.'ever,-l)amascué is

deifcfoping a sewerage sySteni ‘and 1t iS'siiil 'possible to solvé this pfoblcm in environmentally

" sound manner. DAWSSA should mform the proposcd projects 1o the. competent local

: ~ authoritics (c g, Ministry of 1 lousmg and recently estabhshed authority in charge of sewerage

- works in Damascus), and address the potential i lmpac{s of the pro_]ects as reviewed in Chapter '

4 ofthls Append:x
5.1.2 Minimizing the in._lp:act'tc} local reé_idents

Impacts of constriction activitics to the local residents can be greatly reduced by 1)

informing the residents about the plan, and 2) controlling construction activities. The

following list provides a set of environmental considerations that can be easily implemented in

the construction stage.

- Nol:f‘) the reSIdents about the work schedule and the contact address in advance.
- The cut off of water supply due to conctmclton hastobe mlmmized " ifthe cut off
. is long an alternative water supply plan during the cul off has to be developed and
inplemented. '
- ‘Safely of residents and workers has the highest priority.
- No construction work at late night and early morning.  According to the resuit of

interview survey, some people prefer the construction work to be done in summer.
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- Water, if necessary, to control dust,
%% - Minimize the use of constnuction machinery.

- Minimize blocking traflic. The access road for pedestrians has to be secured.
5.1.3 Preventing sccondary contamination

Any potential of secondary comammatlon !‘rom dlslnbuhon networks should be

mmmnzcd in the construction stage.

- Educate the workers abmnf the impbrtanc’e of prevcmiﬁg secondary contamination.
. Develop and enforce apprbpriale quality control programs, in which the procured
materials are closely inspected for def‘ect and proper installation are ensured.
- If water supply pipes are installed under lhe road, the water supply pipes has to be
placed over:the sewagc pipes. . Make sure to kecp enough distance between lhe :
- water supply pipe and the sewage plpe '

To protecl pipes from corrosion and other damagcs the pipes shall be coated with

‘{ - . appropriate malcnals, such as mortar Immg for inner surface and tar-epoxy resin for
“external surface. © The soil used for. backfill should be free of corrosive or
contaminating substarices. Polystyrene sleeve or anti-corrosion tape/resin may be.

’ -ﬁu_sed as needed,
514 Cullhfal Assets

- The imponanée of cultvral assels should not be jUdged by non-professionals. The.
assistance of relevant authonty shall be sought in the earher stage of the work to minimize the

potenhal damage to cullural assels

. " Before starting construction work\'s, notify the municipatity, and obtain a permit.

; Organize lhé construction activily under the 'gili&a_ncé of the relevant authority.

- Conduct through site investigation before the construction.  The information may
g be nceded tater to clarify allay claims of damages, and to restore damagcd object.

- Many cultural assets are vulnerable to' vibration. - Do not use construction

machinery with high level of vibration.
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- Under the guidance of the relevant authority, give structural support or any other
protection fo cultural asset.
- If any cultural asset is discovered during construction work, stop the work, and
immediately report 1o the relevant authority.
- 5.2 . Operation Stage
- 5.2.1  Water Quality Monitoring

1) Water quality testing prior to service

The water left in the system during the construction may be contaminated, and there

would be no residual chiorine in the system. - Furthermore, there may be a defect in the newly
- constructed system. Therefore, before 'st'aning'the‘ service to residents, water has to be

thoroughly tested to ‘ens.ure' that the steady supply of safe water that satisfies the Syrian

* Drinking Water Standards.
7). nger'al water quality nio’nitoring program

To cnsure thc safety of supphed water, rcgular waler qual:ly momtormg is Lssenlml

DAWSSA rcgu]arly inspects supphcd waters I‘rom 34 district in Damascus for sanitary
condition (resxdml chlorine and microbial acuvmcs) and water quahhes of major water

resources ar¢ also monitored for the compl:ancc with the Syrian Drinking Water Standards. |

However, DAWSSA’s capacily to conduct basic water qualily testing is very limited, and the

need ta improve waler quality testing at DAWSSA, as it has be’@ alrcady discussed in the

Master Plan (for details, sce Master Plan, Appendix D, Section 5.4.1), is yet to be fulfilted.
- 3) _Pesticidesfmonildri:ﬁg progr:am '

Pesticide monitoring program is tirgenily needed, as stressed in Chapter 2. Currently,
- DAWSSA lacks the capability to analyze pesticides mainly due to the fack of steady supply of
analytical equipment and lack of Iuijnan resource specialized in pesticide analysis (also see

" Master Plan, Appendix D, Section 54.1). These problems have to be solved before
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DAWSSA can run reliable pesticide monitoring program.  Some suggestions have been given
in the Master Plan Report (Appendix D).

5.2.2 Maintenance of Water Supply Systems

Maintenance of water supply systems is very important to minimize secondary
contamination problems. - DMA program wili help diagnosc system for low pressure of

stagnant pipes. A guidelines for system inspection has been discussed in Appendix A.

523  Fducation and Parﬁcipalion“osters

Education of water users will be another important aspect of water quality control.

The user should be educated about the importance of saving water, and ovenise of high

quality water shoutd be condemned. It is likety (hat iticgal connection, cross-conncction, and

poorly constructed storage tank is the source of water contamination.  As a part of customer

service, DAWSSA -:an'pro_vide nstruction about how to insepct"storagc"tank's and pipe

“comncections. DAWSSA should also cncourage the user to report I_eaka'gc and abnormality of

“water.
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Table C-3.1 Sunmmary of Qtlc_slioﬁS'ill the Quesl_ionn’airc.

®

"Componcnl' ' Items | | Question # | Result
Socio-Economy family structure 1 Table C‘Q3.2 _
' houschold income - 1 Table C-3.2
occupation | 1 | TableC33
builldingtype | 16 | Table C-3.5
: ‘ possession, ownership | 1 Table C-3.4
Water Use v | water éons'umhlion‘ | Tabic C-3_.6 '
| water source 3 Table C:3.8
| 13 Table C-3.7
satisfaction and problem 4 Table C-3:11
o 5 | mablec-3.12
water storage devico 17,18 | Table C-3.9
| | 19-22 | Table C-3.10
Public Health - | water barnc disease 6 Table C-3.13
8 | § 7. Table C-3.14
. Waste Cbnf:ml -\\;ras'lcwaic_r R - - 8 Table C-3.18 |
‘*g o _ . R garbage 9 Table C-3.20
| L : | human wastc N 10 Table C-3.19
Public Utilitics monthly payment | 12 Table C-3.15
' o ivillixjgncss-lo-pay 14 Table C-3.16
SRR I, R | Table €:3.17_
-1 Environmental Condition | most scrious problem 11 Table C-3.21
Impact of Proposed major conceri 15 Table C-3.22

Project
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fable C-4.1  Population in Damascus City by Census District (1994) -

Censos [ : “ne,of 10, of Drwellings
District] 5 et Occupled  |persons per | persons per under
No. 1 Population (1) Familics Dwelliags | dwelling -1 family construction
[ REUEREY 7 X1k 9362 307 RN 1) C sl 1658
2L 29886 5509 547 56 5.0 1,522
3 ARATE 494 2908 .o 64 53] 551
4] .- 25825 5.106 4205 | 6 5.1 510
i 4475 - 3685 162 a9 18
6 5,394 4857170 46 X R R ET
|: 2474 2248 747 44 LS
 BE 1593 12| A 45" - 50
9].- 981 [T T R C 43| 738
to B EY) 552 106 84 208
| 3 1.325 A .60 51 .538
12| 86,843 16946 16,287 . 52 B | W7 }
13§ 21,002 4,159 3445 A T80 551
144 48446 9.746 A XL 53 0 i 4,64)
15]. 19.309 4317 - 4296 | 45 © 44 1,615
15 16.781 4123 4036 | 42 4.1 - 2,005
17 10,169 2083 1812 - 56 C 49 762
18 5,741 1.1i5 1.090 - 52 51 LY
19 ‘§.813 1,506 © 1300 3] 5.9 215
i &,10t 1,605 N W EY ] 65 50 N7
FALNS &,iB6 1.678 1.602 5. 49 m
.2 19,946 3162 sy 55 5.3 S 1094
23} 26,315 . -4.956 3958 ©.86 53 22,140
241 67.823 12,683 9629 G - 56] - 1,495
25]-: 62,917 10720 7864 - 80 © 89 2
26]. . 3964 36811 6 158 02
nls 2384 1.955 S6.7 55 500
28} 1942 1414 7. 53 455
S 1.689 id0} 65 56 413
30} ‘1827 1571 61 53 20
M- 5915 5.184 60 52 1567
n T1414 LY el %1 B - O
B £.443 73718 Y 35 R A2 5
KE] 1.156 NI T 5.6 © 54 301
as 53 5001 14 49 212
8l 1858 1.16] -1 48 n
7} 1,259 948 81 © 80 o201
38 1323 913 R A 50 236
39 . 17} 650 o X 5. - 190
40]. 244 207 49 42 n
C 4 - 705 459 S 4.7 T
421 706 483 X 4.7 92
43) - 1,797 . 1540 X 49 518
4] 2514 2.269 w5.5] 48 435
45 . 2196 1,527 10 48 267
46 B8 1RS2 | 66 43 m
43 524 K3+ O R X . 19 119
431 9345 1644 | - 6.6 54 1,743
49]: 4200 LK EUREE N | 4.7 1039
S0]° 4757 4699 45 45 1.571
S} an ©3359). 0 88 49 1,196
). - 1087 - 2062 |- 48 - 4.8 1033 (.
51 4557 4412 | 6.0 53 £935
54] - 2889 R0 B W) C4l 1,650
- 55] - §¢ Co9644] U 6saB| 172 s2| - 4w
“86f HAN] 13809 125681 139 - 54 3,104
s71-. 24681 . 4509 4625 % 50 1t
58y $5,700 | ¢ 110666 10,325 T 54 52 2.181
59 34,086 6425 C 6043 56 53 .23
[+ 73.041 13318 9 S 6.3 .55 1,363
61 22,969 S 5AM 3608 + 6.4 45 19
62 o 39134 2491 5392 13 521 137 |
:— 1394302 AN 111,859 6.0 st 62,852

(1) inciudes tnformal popotation
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Table C-4.2 Land Usc in Damascus Cily

No. tand usc classilication arca (ha)
i agricultural arca 1,006.4
2 mixed regions 413.7
-3 spors and green regions 5104
4 special usage regions 354.5

b industrial regions 222
6 ‘Kassioun Mountain 2,956
7 openareas 116.8
-8B residential arcas -4,589.8
9 adminstirative / social arcas 4554
" total - 10,625

source: Damascus Municipality, 1997
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Table C-4.3 Roads in Mczze-Razy & Kafar Sousch-Lawan Arca

(unit km)

Mezzc - Razy Kal?‘igsall:ch -

width
< 4 S 0509(5.5%) 0.394 (5.9 %)

5.641(61.4 %)  1.18(29.7 %)

4-6m

6-8m  3.035(33.0%) 1.376(34:5 %)
>8m - 1017 (25.6 %)
Total 9.185 - 3.967
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Table C-4.4 Volu mc-A'vcraged Waltcr Quatily of Supplicd Water
(cstimated yearly average for 1996)

Item Unit Syrian Std. Vol. Ave. Conc. L
Damascus Informal*
EC | (S/cm 1500 350 290
CpH 6.5-8.5 7.7 179
‘Total Hardness mg CaCOyL. - 500 190 150
Ca mg/L _ - 3 VTR
Mg mg/L. ‘ IR 14 :712-'
Na ' | mg/L . 4.5 2
K o mglL - 077 05l
Total Alkainity - meqfl, - 3.4 2.9
11CO, mg/L - 200 170
80, _ mg/L 250 10 6
a o omgho 250 - 0 s
NO, cmgll o 44 g9 40
“Total Bacteria couny/l00mL 200 pagre 90*+
“Tatal Coliform - count/100mi. nd. 0 eprr Saet
KMnO,Demand ~ ~ mgO/L 2 0016 0007
Fe o ol 300 80 76

Mmoo 160 96 06

- : no standrd

n.d; : not detected - o

* : for Merze-Razy & Kafar Sousch-Lawan arcas
assuming no production from Univcr’sity wellficld

£* : before disinfection '
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Table C-4.5 Climatic Statistics for Damascus

Air Temperature (°C)

Ave, Precip.

Ave, Relative

-6.4

Month Ave, Max.  Min. (mm/month)  Humidity (%)
January 7.0 22.7 -8.3 51.2 R
February 8.7 25.0 5.3 38.7 66
March 117 31.1 3.7 283 - 57
April 161 355 33 176 48
May 21.0 38.4 35 68 40
June 251 409 92 01 35
~ July 269 436 10.8 00 - 38
- August 26.9 - 44.0 10.8 0.0 40
September 24.1 42.0 8.7 0.2 42
October 20.0 36.6 38 7 46
November 137 29.7 44 2272 58
" December 8.6 26.1 46,2 72

Note: Dala for quzé Mecteorological Station 1947-84, Damascus
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‘Table C-4.6 (1/2)

Mamintals

Canis lupus
Felis sylvesiris
Martes poina

- Phinolophus caryale
Pouscitus acgryptiacu
Sciurus anomalus
Spalax chrenbergi

- Spalax leucodon

- Birds

Accipiter brevipes

Acroccphelus arundin

Acrocephalus seirpac
- Alcedo aithis '

- Anser aibifrons
Aquila pomarina

. Botaurus stellaris

Bubulcus ibjs
Calandrella brachyda
Charadriida asiaticu
Corvus [rugilegus
Corvus monedula
~ Coturnix coturnix
Liconia nigra
Embecriza citrinella
Falco concolor
- Falco naumanni
Falco peregrinus
Falco subbutea
Falco vesperlinus
Fringilla coclcbs
Gallinula shloropus
Hirunod rustica
Monticola solitarus
- Neaphron perenopleru
~ Oenanthe deserti ‘
- Otus scope -
Parus lugubris
Pcrnis apivorus

~ Phocnicaras phocncuras

 Porzana parua
* Prunclla collaris

List of Fauna and Fora

Prunclla modularis
Piparia rupesinis
Scolopax rusticola
Steptoperia sencgal
Sylvia curruca
Todrona teruginea
Turdus philomelos
- Vancllus vanclus
Carduclis ¢chloris

Planis

Acantholiumon damassanum

* Achillea falcata
Achillca [ragnantissma

- Afuga oricatalis
Alismia gramincum
Alisma plantago-aquatica
Alkanna strigoa
Anagallis arvensis

_ Anirchinum orientale
Anchusa acgypfica
Anchusa strigosa |
Ancmenc coronaria
Anthemis cotula ,
Anthemis haissknechtii

© Anthemis pseudocotula
Arctium minus
Arteniisia arborescencs
Attenmisia verlotorum
Asperugo procumbins
Asperula civalis
Alractylis canceliata
Ballola nigra
Ballota undulata

~ DBorago officinalis,
- Catendula sinvata
. Calysctgia sepivm

. Carduus pyconecephalus

- Centaurea blancheana

" Chrysanthcmum coronarium
Cirsium libancticum
Cirsivm siculum
Cirsium vulgare
Clematis vitalba
Consalida ambiguoa

source : Ministry of State for Environmental AtYairs, 1997
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Table C-4.6 (2/2) List of Fauna and Flora

Convolvulus arvensis
Convolvuls lincatus
Crepis hicrosolymitana

“Crepis micrantha

Cruciala coronata
Echinochloa crus-gallii
chinodorus ranunculoides
Erigeron bonaricnsis
Bupatorium canmabinum
Filago anatolica :

" Fitago descrorum

Gaslrocotyle hispida
Glaucidium leiocarpuin
Gnaphalium lutco-albury
Heliotropium rotunditofium g.

Laula viscosa

Lepidium crassitolium

- Limonium globulifenum
Limonium thouinii

Linaria albitrons.

. Linaria persica
- Lithospermum teauitlorum

Matricaria chamonnilla
Micromeria nervosa

“Nepeta cataria g.

Notabasis syriaca g. -
Plantago lanceolata
Potamogclon crispus

' Pulicaria dysenteria
- Potamogeton nodosus
~ Potamogeton crispus

Ranunculus maginatus
Roemeria hybrida
Salvia syriaca

~ Scariola orientalis
- Scolymibs hispnicus
. Scrophularia umbrosa

Scutellaria africulata

" Senecio aquaticus

Senccio gallicus
Setaria viridis

“Sonchus asper

Sonchus olcraccus
Solanum dulcamana
Stachys Iongispicata
Stipa barabata

Taraxmaxcum oflicinale
Tortella nilida
Tragopopgon cchinata

~ Valerianella echinata

Veronica anagalis-aqualica
Veranica anagalloides

Veronica cymbalaria

Veronica polita

‘Vinca major

Xanihium strumarium

source : Ministry of State for Environmental Attairs, 1997
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Table C-4.7

Ambient Air Quality in Damascus

location | period of pollutant | number of times number of times ]
measurement excceding WHO 1hour | exceeding WHO 24 hour
(days) guideline value guidetine value
1 14 S0, none none
NO, 14 9
2 21 SO, 3 2
e ' NO, 20 1
3 21 SO, 38 14
NO, - 184 21
4 14 SO, - none 4
NO, 1t 3
5 14 'S0, - 1 none
' “NO, s 4
6 14 'SO,- .' none none
| _NO,_ 10 8
7. 7 e : none none
B | NO, 3 2

source Ministry of the State for the Envimnmc:il Affairs, 1995 :
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Table C-4.8 (1/2)

Surlace Water Quality in Damascus

Montﬁ

Barada Spring

Tekieh

Upstrearn of
Figeh

Katar Souseh

Dabaghat

Fux (m$/sec} |

BOD (mgrL)_

[SSimeit) [

s s
o 44* U
T -‘,,5. i 50 o
R N T
R 2 T

T
LN
e
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s
R
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Table C-4.8 (2/2)  Surface Water Quality in Damascus

Rabcue Kafar Souseh| Dabaghat K

Upstiearn of
figeh

&

Month |Barada Spring Tekich

Tl e Tsel | T7e |7 as | Tes | e
(USRS S N IR VU M SOOI DL PRI S

12 | -] Teas o8 | “as0 | - T { Thso

EC(4S/cmm) 1 - | s’ | 450 { 378 - |.._ €50 -
TR fTsee | ss0 | sse | ato - | 600
R - "800 310 320 ‘350 - 500

’ § | 21 250 356 T I Tse L Tao
7 7 st a0 | st0 330 | 360 840 550
|8 ] ers | s0 j eeo | seo | 825 | 500
T 7 s00 1 sto 1 ese | aso 840 §50
o ls | eso | sso | 250 [ sso [ . 700 | 900}
77 e | 2so | as0 260 | ss0 825 . 850
R AT 325 725 | 350 25 | 700 700
""" T 1 - 275 350 400 . 675

T2 et | oes |17 63 | - | ss
i -4 3 _L0.80 042 - | - 0.98 aa o ©ad
B 0.12 0.36 0.85 i - . 258 (244

I 1.46 $.32 153 | ‘o036 | 113 | ‘489
o . ,,7___ o 1_5_ o ___i._S_E_ ___1._46_;* o _05 L H.Bi . 75762
s | e20 | 025 |.es | 16 | 498 | 215 -
b e | eso | es2 | “es i 14 |- 317 | 355 | ¥
el ote . | o4z | ‘es1 | "3e | a2z |- 122 .
ey e | o4 | Tosr [ 424 | . 136

Ogmgi} ~ } 0 | - . .p 26 680 | 3t} - - | 185

RN S T T T O B T e TR
T N 20 | Tes iTee ULz
Tl ae s cees f 38 [ - | 4005 | .50

. bsc )20 | ‘20 37 _ 25 - | 45 122
e ey PRI R T2 -

o s fa1s | esa. a8 | 23 e3
s e T ie T h o as | a0 | Tss | T4

U Y A RS T T R T
el e | ee oy w5 | e b Tan | Te0
e o 1:‘)77 ) 20 N 7w—307 - R --—ng_
is s T R T

source ¢ Ministry of Irrigation {(994)
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Tablc C-4.9 (1/4) Syrian Drinking Water Standards

1. Microbiological Aspccts

1-1. The Bacteriological Aspecls .

No. {Organisms Unit Maximum  |Remarks

Permissible
Limit
“{General Conditions '
1 |Total coliform colony/100 mL 0 137 °C after 24-48
bacleria AR
: hours.

-2 * |Faecal stepto cocei | colony/100 ml. 0 Ha137 °C after 24-48

; hours.

3 - {Faccal coliform colony/100 mL. 0 Hat 44 °C alter 24-48

: ‘ hours.

4 [Total bacteria count | colony/100 ml, ZS{I))Océr |4t 37 °C aficr 24 hours, or
B . at 22 °C after 72 hours.

5 |Free residual mg/L 0.2 -0.4 . |between the beginning lo

chlorine ~ |the end of network after at

fcast 30 minules contact

- ' llmc
Emergency Condilions R - ‘

1 [Total coliform - | colony/100 mL 10 at 37 °C after 24-48°

bacteria - : e - -

. _ hours.. R
% 2 [Faccal strepta cocci | colony/100 mL "0 137 °C after 24-48

o ' o - |hours.” _

3 |Faccal coliform -~ [colony/100 mL| 0 atdd °C aiter 24.48

1 L . - hours.

4 [Total bacteria count [ colony/100 mL. 200 137 °C after 24 hours.
5 [Staphylo coce colony/ 10O mL {0 | - |
___|pathogenes

6 |SalmoncHa - colony/lOO mL - . Lo L

7 |Free residual Comg/l 0.5 Al the end of nctwork after

chlering at lcast 30 minutes contact
time. '

t-2. The Viralogical As!wds for Dnnkmg, Water -
anmg, water mwst be free lrom viruscs (Of 10) b';ctcrmphn,gcs

C-80



Table C-4.,9 (2/4) Syrian Drinking Watcr Standards

2. Another Microbiolagical Aspecls

Drinking watcr must be free from:

~ 3. Chemical and Physical Aspeets

(1} Protozoa.
(2) Helminths (and phases).

{3) Frec living organisms (algac fungi, plankton, snails, water fleas, ...).

- 3.1, Health Relacd Inorganic Constituents

114

C-81

No. [Constituent Symbol Unit | Maximum jRemarks
| Permissible
Limit
1 JArscnic As mg/L 0.01
| 2 [Cadmium Cd mg/L 0.005

3 | Total chromium - Cr mg/L 0.05
| 4 |Cyanide CN | mg/L 0.05
[ 5 |lead Pb | mg/L 6.01
- 6 |Mercury -~ Hg mg/L 0.001

7 | Selenium Se | mg/L 0.01
8§ | Molybdenum Mo | mg/L 0.07 =

9 |Barium ‘Ba | mg/L]l 0.1

10| Nickel Ni mg/L 0.2

11 [Fluoride CF | mg/l] ll)g From 8- 12 °C.

_ : From 15 -30 °C,

12 |Boron B |mg/] 0 3 Provided that it is frec

: : Lo ‘ of bacteria..

13- |Ammonia - NH o mg/l] 005 . |Provided that it is ircc
e o ' |of bacicria.

14 - | Nitrite NO, | mg/l]| 001 Estimated as N.
15 [Nilrale. 2 NO, | mg/L 10 Estimated as N.
| 16 [Phosphate - ' PO, | mg/L 0.5. ‘

17 1Chemical Oxygen Demand] - COD | mg/L 2 .
18 1lodine 1 mg/L| . ~ |Under reserach,
| 19 |Antimony _Sb _0.005



Table C-4.9 (3/4) Syrian Drinking Water Standavds

3-2 Health Related Organic Constituents

C-82

| No. |Constituent Unit Maximum _ |Remarks
.| Permissible
Limit
Chlorinated alkancs -
1 1,2-d1f:hloroclhanc gl | 10
2 [carbontetrachloride gL 2
Chlorinated cthancs .
1 i1,1-dichlorocthene g/l 30
2 {1,2-dichlorocthenc @l 50. :
3 jtricholorcochicne el 30 Guidcline valuq..
4 |irirachloroethenc gl 10 Guideline value.
5 |vinylchloride . wel 5 Guideline valuc.
Pesticides .
1 [D.D.T. gl i
‘2 [chlordanc gl 0.2 .
i 3 Ixcxach!orob;nz;:nc N 57 g/L 0.01 :
4 |heptachlor epoxide and hcptqchlor gL 0.1
5 | lmdanp l-lg/L 2
| 6 - |methoxy chlor gl 20
I s wugl| 30
7 8: aldnnfdwldnn‘ _ ,Lég/l '0.Q3 |
" |Chiorophenols N -
1; 2,4,6-1r1ch[0mphconl #gﬂ‘ " ‘].0 o s -
2 |pentachlorphenol de| 10 Guideline yaﬁue.
Benzenes ‘ ;
1 anzcuc | gl <10
2 ]dctergents | ugll 200
Trihalomethane o '
1 1 jchlorform - S| 30
Polynuciear Aromalic Hydeocarbons - - - .
1 {sum of PAHs : !«(?JL 0.2 2
_"_2 bpnzo-3,4-pyrcnc : U - 0.0%




Table C-4.9 (4/4) Syrian Drinking Water Standards

33 Acslhclic Aspects for Drinking Waler
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No. {Conslilucnis Symbol Unit Maximum  |Remarks
Permissible
Fimit
1 {pH pH 6.5-8.5  |Preferably pH < 8.0
for efteclive
. disinfection.
.2 |Color mg/L(P1) | mg/L 15 |
3 |Taste / Odor ' acceptable
4 | Temperature T e 5-25
5 |Turbidity Fur NTU 5 Preferably < 1 NTU
' ' |for eftective
. disinfection.
6 |Conductivity Cond U Slem 1500
7 |Total Dissolved TDS mg/L 1000
Oxygen  ~
8 [Total Hardncss TH mg/L. 500
9 |Sullate SO, mg/L 250
- 10 | Chloride Cl mg/L . 250 ]
11 jSodium - Na- mg/L - 200 :
12 IMangancse Mn . mg/L - 0.1
13 jlron “Fe 1 gl 0.3
14 {Copper Cuo | mgA. e
15 1 Aluminum Al - mg/l | 0.2
16 |Zinc ‘ n mg/l. 3
17 jHydrogen Sullide H,S mp/. - i
18_ Phenols _ ‘ . | uet : Oﬁ
19 §Free residual Chlorine : ' L
-4, Radioactive Constilucnls _ . :
“ | No: |Constitueals “[Symbel” | Unit’ | Maximum |Remarks
: = |Permissibl] -
¢ Limil . .
-1 |Gross alpha acivily Bya/l. 0.1 it > 0.1 Bq/l, detailed
o . racionuclide analysis is
: o - ' |nessesary 1
2 |Gross beta activiy - Bg/L, "1 |Higher value docs ho _
o : o S necessarily mean the walter is
L = i ; unusable.
3 {Radium . - |7*Ra Ba/l. ~ [Under rescarch.
4 1Strontium LSRR Bg/L - |Under rescarch,




Table C-4.10 Proposcd Ambicnt Air Quality Standards

Name Symbo! Standard Ave.

| Period
“carbon monooxide co 87 ppm | - 10 minutcs
' 52 ppm| 30 minutes
26 ppm t hour
9ppm| 8 hours
ozone 0, - 0.07-0.1 ppm 1 hour
0.05-0.06 ppm | 8 hours
nitrogn dioxide NO, - -0.21 ppm 1 hour
0.07 ppm| 24 hours
sulfur dioxide SO, 0.044 ppm | 10 minutcs
B 0.031 ppm 1 hour
carbon sulfide CS, ~32ppm|[ 24 hours
dichlorocthane CH.C, - 0.17 ppm| . 24 hours
dichlorocthene : Cll;Cl)' 020 ppm| 24 hours
trichlorocthene 'C,HCixd 0.55 ppm ) 2 hoﬁrs
1 | CH,C.H, 212 ppm| 24 hours
tetrachlorocthene | C.,Cl i | 0.73 ppm 24 hoours
' aldchyde ‘HCHO 83 ppm| 30 minutes
hydrogch sullide. 7 ;H,S ' 150 ug/m’ 24 hours
lead | pb | OSLugml 1
'mcrcur'y Hg L _l-ugllix" 1
3c'ad)miun:1 Cd 15 ugfnr‘ 1
| 1020 pg/m'’ i
mangancse - Mn 1 gg/m’ 1
vanadium _ V" 1 g/’ 1
total su'spcndcd particulate { - ‘TSP B 120 g/ 24 hovrs

particulate < 10 gm PM,, {70 ugi| 24 hours|
smoke S| smoke | 125 mgm®[ 24 hours
e R 50 pe/m’l 1
80, | 125 ugid |
' 50 pgm’

source : Ministry of Stalc for the Environment Affairs, 1997
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" Table C-4.11 Syrian Guidelines for Discharge of Industrial Wastewater to
Sewer (Praft) '

JPollutant __ Unit Category 1 Category 2 Calegory 3
dilution 24 houts < 1/400 1/400 - 17200 > 17200

- pH - 7.5-9.5 7.5-9.5 55-95
TSS mg/L. 500 600 600
BOD  mgl 000 600 500
N mg/ll. 150 150 150
Femp. C 45 35 35

Category 1,2,3 :

Poliutant Standard Pollutant Standard
SS after 10 min. settling 5 cm*] Mereury 0.01 mg/
SS after 30 min. settling 10 eml Nickel 5.0mgh
S _ o - Imgd - Sclenium 1.0 mgA
S_O, - T i 1000 mgh o Ag j C 5.0 mgl -
NH, - 150mgNA - Zinc : - 10mgt
PO, . eomgt  CN 0.5 mgl
oilandfal ~ 100mgd  phenol 05 mgA
solid -+ - ‘_ 1 cm diameter . CoD . © 2000 mg/l
©Arsenic - Lo 0.1 mgA - TDS : - _ 2000 mgAl
 Barium © o 3.0 mg}‘l | 'chk}ridc. L :600'nfgf1-
Boron ‘ 20mgd - fluoride B - 0 8mgh.
Cadmium o 6Smgl ¢ pesticide 0005 mgt
Total Chromium 4.0 mgh . total toxic subst. - 30 mgfl '
- Copper - 1.0 nig/l' explosives, famniables non
Lead : _ 5.0 mg/l - radioactives ' | - non
Copper .10 me/l radioactives non

- source : Ministey of Stale for Enyimnmcnl Aflairs, 1996
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Table C-4.12 (1/4) Scoping List

Project : DMA, Construction Stage

EIA | [easons
Social Environment _

1) Resettlement % |- the chambers are small in size, installed under
existing roads, and the consiruction work is
minor. No translocation or rcsculcmenl is |

. expected.
2) Local Socio-Economy X |- the chambers are small in size, and
construction work is minor.  The impact io
| local socio-cconomy will be small,
3) Transportation % |- because the chambers are constructed under
S roads, the conslruction works may
“ternporarilly affect trafic.  However, the
- works will be donc in a day or two, and major
teaflic problem is not expected.
4) Social Isolation % |- no social isolation problem is anticipated.
$) Cultural Asscis (O |- although the chambers are constructed under
' existing roads, itis imporiant to design the -
work so that the environmental impact of the
o construction work is minimized.
6) Public Health % |- as long as the construction is done properly,
‘ there is no change in water quality.
Ty Waste "% - | - the excavated soil will be properly dlﬂposcd of
S : by contractors.
Natural Environment S
8) Geology, Topology ‘X |- there will be no major change in topology
9) Climate - % |- the project will not change the climate |
110) Hydrology % | = the construction work will be limited to a fcw
: o rmeters from the surface, and there will be no
T | major change¢ in groundwalcr fMow. '
11) Flora and Fauna ¢ |- the area has been already urbanized, and lhcrc
L o . “is no important flora and fauna.
+12) Landscape x| lhc canstruction work will be limited, and w1ll
' riot affect the landscape,
Pollution '
13} Air Pollution % - | - the construction activities are minor.
14) Water Pollution % | - the construction witl not Icad 1o sngmluanl o
o _ : water pollution.

15) Soil Pollution X |-no pollutant is involved in the opcmuon

16) Noise and Vlbratlon x| thc cons{rudlon activities are minor.

17) Subsmcnce x |- Ihc work does not involve massive abﬁlractlon

: of groundwatcr. :

18) Odor % |- no odor source will be prcscnt

O: the impact is considercd significant, and further EIA is to be carried out.

Xt the impact will be small
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‘Table C-4.12 tZId) Scoping List

Psoject ;: DMA, Operation stage

EIA rcasons
Social Enviromment ]
1) Resettlement % |- no translocation is expected because the DMA
will be installed underground.
2) Local Socio-Economy % |- DMAwill be installed underground.  No
. impact to focal socio-cconomy is anlicipated.
3) Transportation % |- the project will not affect the trallic because the
| water mains will be buricd underground '
4) Social Isolation x |- the project will not allect the fraltic because the
_ water mains will be buried underground
5) Cultural Asscts % |- the impact is to be assessed in the construction
stage
*6) Public Health O |- the quality of supplicd water has to be dose]y
monitored
7) Waste x [-nowaste willbe produccd once the systen is
_ installed
Natural Environment
8) Geology, Topology % |- there is no large-scale change in lopology
9} Climate - % - |- the project will not atfect the local dlimate
10) Hydrology % {- although leakage will be reduced, the overall
' . | - quantity of waler released 10 the cnwmnmcm
. o will not change.
11) Flora and Fauna * ¢ . |- the area has been already urbanized, and there
' ' ; is no important flora and fauna. :
12) Landscape % {- the system will be buricd undcerground, and it
_ > ~ | -will not change Iandscapc
Pollution _
13) Air Pollution YO b !hcrc is no source of air polluuon in thc
: opuallon stage. :
14) Walu Pollul:on 'O '1- the amount of wastewater is expected to
: : incrcase.
15) Soil Pollution X |- there is no souree of air pollution.
16) Noise and Vibration ¥ - |- there is no source of noisc or vibration
' ' - problems.
17) Subsidence %X |+ no abstraction of large quamny of watcr is
S ' .+ | involved. _
18) Odor - % . |- noodor source will be present

O the impact is considered significant, and further EIA is to be carried oul.

X the impact will be small
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Table C-4.12 (3/4) Scoping List

Prolcct Informal Area, Construction Stage

l EIA _L rca‘s'ons

Social Enviromment

1} Rescttlement X

~ watcr mains will be instatled under roads, and
the proposed water supply project will not
directly result in a resetilement problem.

- itis important to remember, however, the city
has a mastet plan to dcvclopmfmmal arcas.
At this point no coricsele rezoning plan is

' availabro

- impact of the construction activitics to the dmly

2} Local Socio-Economy O
K life of the Jocal residents shalf be asscssed.
3) Transporiation O |- some roads may be blocked by thc
construction work
4) Social Isolation . %X |- the construction work will be contained in
_ small arca, and social isolation due to the
_ - construction work wifl be minimal.

- 5) Cultural Asscts - thete is no important cultural assct in the arca

6) Public Health o X {-aslong as the construction is done propetly,

1 - L - there 1s no change in walter quality. _

7) Waste : T 1 x| excavaled soil will be disposed properly by

contractors.

Natwral Environment

- there is no large-scale change in topalogy

8) Geology, Topology R Y
9 Qimate . o | ] the project will not attect the Jocal climate.
10) Hydrology ~ ' x| because the mains are buried anly a few meters
S o from the surface, the projéct is not & threat 1o
o _ -the groundwater resources.
11) Flora and Fauna ‘¢ |- the arca has been already urbanized, and lhuc
o _ o S ‘is no important flora and fauna, :
12) Landscape | %' |- the construction activites will be minor, and
_ RE - will niot change the landscape significantly. .
| Poliution ' '
r *
13) Air Pollution X |- the release of air pollutants feom the
_ consfruction machincrics are not Qlé,ll'llfl(.‘dn[
'14) Water Pollution 3y |- construction will not lead to water pollution
"15) Soil Pollution - % |-no pollulaﬁl'is involved in the operation
16} Noisc and Vibration O | the construction work may create noise md
- _ _ : : “vibration problems- _ :
17) Subsidence e C| x|+ the wark does not involve massive abslracllon
i ; ol groundwaler.
18) Odor % |+ noodor source wili be prcsml

X ; the impact will be smail

Q- the impact is considered significant, and turther EiA is lo be carried oul.
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Table C-4.12 (4/4) Scoping List
" Project : Informal Arca, Operation Stage

J ElA [CasOns
Social Environment
1) Rescitlement % |- no translocation is expected beeause the water
mains will be buried underground
2) Local Socio-Econony 1 O |- pcoplc have to pay the tariff for water supply
3) Tsanspottation .+ - - % |- the project will not affect the tratfic because the
‘ : water mains will be buried underground
4) Social Isolation % |- the project will not affect the traffic because the
| . L - water mains will be buried underground
5) Cultural Assets _ “s¢ |- there is no important cultural assct in the area
6) Public Healih | O |- safe drinking water will become available for
the people in the arca
- the quality of supplied water has to bc c]oscly
; : monitored
7) Waste o x| no waste will be producdcd_ in operation stage
| Natural Environment o . .
8) Geology, I‘opola;by : % |- there is no large-scale change in topology
9) Chmate - _ S x o |-the pmjccl will not affect the focal climate
10) Hydrology o x |- because the mains are buried only a few miers
: : : ' - from the surface, the project is not a lhreal o
_ the groundwates resources,
11} Fora and Fauna @~ % |- the arca has been already urbanized, and thcrc
N ] is no importani tlora and faupa. :
12) Landscape : " % |- the system will be buricd undubround and i
S : - will not change lamlscapc -
Pollution : _ _ S
13) Air Pollution | x |- thereis no source ¢ of air pollution in the
: ' : - operation stage. © ¢
14y Water Pollution O - 1- the amount of waste water is cxgxc!cd o
increasc.
15) Soil Pallution % |- there is no source of air polluﬂon
16) Noisc and Vibration - there is no source of noise or vibration
_ : problems.
17}y Subsidence % |- noabsteaction of Iar;,c quanhly of W"I[Cf is
N . - involved. , ;
18) Odor - : % |- noodor source w:ll be present I

O: the impact is considered Sig,nil‘;’canl, and further EIA s to be carricd out.

X : the impact will be small
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- APPENDIX D

1, ECONOMIC INTERNAL RATE OF RETURN (EIRR)

1.1~ General

The economic evaluation of the Damascus water supply improvement project is made

on the basis of the economic internal rate of return {EIRR). The two main components of the

'EIRR analysis are 1) economic cost and 2) economic benefit, BRach componcm is discussed

“separately in the sub- secllons that fol[ow

~ All costs and benefits are estimated in US$ at constant 1997 economic prices excluding
taxes and duties. The DMA, and distribution improvement works in the Mezze-Razy & Kafar

Souschi-Lawan sys!em are evaluated as two separate pro;ccls "“The DMA projects will reduce

- the amount of ieakage resultmg in a net increase in lhe amount of water available for sale. ThlS
_mcumema! water is evaluated vsing the Unit Cost of Leakage (UCL) which reflects expected: '

cost savings:in annual operations and deferred capital expcnditufcs o’Ver_the 3'O—yca:§r life of the

project. The extension of the distribution system into informal areas will increase the number of

metered consuniers. These works are evaluated on the basis of customers’ capacnty to pay and

- estimated -:avzngs in health costs atiributable to the project.

1.2 Costs

* The capital costs of the proposed investment in the Damascus water supply system are

summarized in terms of economic costs in Table D-1.2. The estimated project construction
.costs are converted 1o the economic costs by applying the shadow exchange rate
| ‘(SOSLHIUS$) to thc local cost components excludmg taxes and dutics. Economic costs
A mclude engmeermg admmlstration and conlmgency ‘allowances. Replacemem capital costs for
the DMA prq;ect have been mcluded every 15 years for leakage dclectmn and master flow

-metermg equipment.’ Assets are assumed to have o rcs:dual valuc at the end of thelr usefu]

economic life.

Incremental operational and maintenance costs are also estimated on the “with” and

“without” project basis and include related increases in stalling; materials and electricily. The
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APPENDIX D

incremental O&M costs for the distribution network in Mezze-Razy & Kafar Souseh-Lawan
- informal area is assumied to be negligible. Incremental costs for leakage detection crews and
DMA flow monitoring are estimated at $32,000 per year starting in 2001, one year afler the

first stage of the DMA system is implemented. An aflowance is made to increase the spending

Jevels for leakage repairs and nctwork maintenance since the DMA system is expected to

increase the number of leaks detected. The current spending level is estimated at approximzitely

B $350,000 US per year. This amount is increased by a tatal of 70% over the 7 year DMA
©*implementation period to pravide a total of $600, 000 US per year by the year 2007 “This new :

Ievcl of spending represents approximately 0.5% of the total estimated network repPaccment
value of $1,200,000 (},200km x $100/km) which is considered within the normal range
“adopted by most utitities to adequately protect their existing investment in infrastructure.

1.3 - Benefits -

The benefits of the proj'ect are' redtlccd leakagb losses, improved cash ﬂow and a safe

and dcpendabk water supply for 50, 000 rc-udents in the Mezze Razy & Kafar Souseh Lawan.

*area with related health benefits. Implementation of lhe pro;cct will i increase waler avallablc for

_co:asumpuon in all of DAWSSA's sennce areas as a result of reduced leakage. This increase of

water wallable for consumption, the reducuon in operating cxpenses and the savmgs from

deferred capnal spendmg, are important sources ofeconomlc benefit for DAWSSA

- The principle bcn;cﬁls_of the distribution into Meize-Razy & Kafar Souseh-Lawan area

are: (1) public health benefits through a reduction in waterborne and watcer related diseases,

and (2) incremental revenue from the sale of water to informal residents. The main benefit of

~ the DMA project is the mcrcmental revenue from water saved due to the expected reductlon 0

leakage Thesc benefits are dlscussed separately in the fol!owmg sub-seotlons

131 .I n‘cr‘emé:itéi Water Sales

The incremental water delivered is estimated on a “with” and “without” project basis.

In the “will” project case, the projected water delivered is presented on an annual basis in

Table D-1.1. The difference between the “with” and “without™ project cases represents the
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incremental water delivered to the consumer which will be gencrated by the proposed DMA
project. In the case of distribution improvements in the informal areas, the increniental water is
the amount of water that is now consumed through informal connections in the Mezze-Razy &

Kafar Souseh-Lawan areas.

'1.3.2  Public Health Benefits

Stgmﬁcant public health beneﬁts are expected from the extension of the disinbuhon '

: network into informatl areas. However these are difficult’ to quantify with any ceriamty becausc

basic health statistics on the incidence of water borne disease are unavaitable. The household

surveys conducted in 1996 and in 1997 b_y the HCA suidjr team identified a vc'ry' low incidence

~of waterborne diseases in the survey sample. However, it is important to note that the sample

- sizes wherc very small and the results are likely subject to under rcporlmg since most people do

not seck medical altenllon or may not be aware of whal is causing mtlder cases of diseases.

Although most rcsuients in the informal areas have access to gotable watcr through informal -
éohnécﬁons, _lhese-c(}n:'ncctiqns'arc subject to contamination from the surface drainage of -
wastewatér. Based on c.ﬁpericnce in other countries with simitar informal urban developments
it s :highiy :ti_kcly that many water borne: discases (¢.g. _typli’oi_d; hepatitis, dysentery,
gastroenteritis, cholera and others) a_fc pr_c#alenl in_thésc informél :arcés. These are likely to be

the source of considerable distress, and hardship to the informal residents,

The project can significantly improve living conditions therefore it is uiseful to establish

an order of magnitude estimate for the economic costs of an inadequate water supply. In the

absence of data, an estimate of costs & benefits is prepared based on the resulis of an cconomic

evaluation carried out for a study area with similar socio-economic conditions (Baku water

7 supply system study - World Bank 1995). -

The quantification of health benefits is based on estimates of the economic toss related
to the incidence of water borne diseases under two main headings: (a) Value of fost production
time due to illness; and (b) Economic cost of medical treatment. The econoniic loss due to

premature death is ignored in this study because the population in the study area is refatively
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small and the incidence of death related to waterborne disease would have an insignificant

effect on economic costs. The economic cost calculation parameters are expressed as follows:

Total Economic Loss (TEL) = Cost of productive time due to illncss (CT1) + Cost of medical expenses (CME)

CT1=BP x EAP x MBud x ADwd x Wd

© CME = BP x MBuwd x Mfx ACME

. where:

EAP=

‘Mbwd=

Mf=

'ADwd= R

W=

ACME=

The estimated CTI costs are $30,000 and the CME cosls are $216,000 resulting in a total

benefiting population estimated at 50,000,

cconomically active population estimated as 50%, =

~ morbidity rate attributable to waterborne and water related disea_ses, assumed

“incidence of 120 per 1000 po‘phlation_

- morbidity factor defined as the average' annual number of occasions ill with

“waterborne or water related discases (mild = 3 per year, serious = 1 per year)

average number of days lost due to |llncss from waterborne or waler rclaled

- diseases, estimated at 10 days for more serious reported cases.
*average daily wage assuimed to be US$ 1 per day for low-‘.in'come wage earners.

- average cost of medical expcnses for 1m:1dence of walerbomc and water related

. diseases (mlld US$ 2 per case, and senous =~ US$ 30 per casc)

economic loss of $246,000 per-year auributable to waterborne diseases in the informal

“population of Mezze-Razy & Kafar Sousch-Lawan. The economic analysis assumes that only
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50% of the health costs (i.c. $123,000 per year) will be savings attributable to the project since

the absence of proper sanitary drainage will likely continue to be the source of health problems.

1.3.3 Bcnefits of Reduced Leakage

The benefit of underiaking leakage control is the effcet upon the expected costs of

supplying water dugc to the change in demand bmﬁght about by a 'ch_ang‘c‘in leakage. Past

- expenditure cannot be aflccted by a change in demand and is therefore irrclevant to the analysis..
" This change in costs, which is considered a saving resulting from reduced leakage, consists of -

 bwo componcints:

(a) a reduction in annual opcrating costs, and
() a deferment of demand-related schemes effecting a reduction in the programmed

- capital invesiment

The procedure for calculating the cos! savings is based on gu'idclin_cs publishcd by the
British National * Water Council, Department of ‘the Environment, Standing: T cchniéﬂ

Commltu,c rcporl numbcr 26 “I.cakage Control Pohcy and Pracllce” Thc cost rcducllons are

: cxprcsscd as a unit amount (SL!m ) rcfcrrcd 1o as the unit cost of lchagc

(1) - Operating costs

a) Sources of supply

The first step is to determine the souri:cs of watcr supply where outpul would be

‘reduced if dcmand dccrcascd (Ihmugh lcakabc dctcchon cflorls) Relevant - annuat opcrating -

“costs depend upon the amount of water, whlch is aclually suppllcd and consists of:

(i) Pumping at wells
(i) Boosting to reservoirs

(i) Water treatment (chloriniating)
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In order to select which of the above costs should be included in the cost of leakage it is
necessary 1o determine at which of the present sources output would be reduced if demand
were to decrease. A reduction in leakage will then cause a reduction in the annual operating
costs incurred at these sources. The unit operating cost of leakage is the reduction in these
“costs expressed per unit reduction in demand. In DAWSSA’s case, reductions will be achieved
at more {han one source therefore the unit operating cost is the average of these individual
costs suitably weighted by the proportions of the reductions in demand achicved at each

- source.

Tﬁc costs incurred at those sources of supply where savings would be madé, will -
consist of a fixed element and a variable clemen_i. The fixed eleméht, ¢.g. labor, maintenance,
maximum demand charge will, for practical purposes, be incurred independently of the quantity
of water supplaed and lherefore is irrclevant to the unit cost of lcakagc Only the variable

‘ e!emems of the cosls c. g electricily for puimping will increase as lhe amount of water supphed

iInCTCaSCS

A diagra_mma.tic _sketﬁh of the simplified water supply and distribution system is .sﬁow'n
in Figure E-3.6 of Appendix E in the Maslef l.?lanni'ng Slhdy’_ (JICQ\' 97). The main Figeh'spriﬁg
flows naturally from March to May and is the only source of suf);ily 'réhuircd for meeting the.
- demand during these. months. From June to Febméry waté'r is p‘ump’édi from Figch':ﬁain' a’nd.
side spring, Ain Ilaroush Delr Moukaren and Barada spnngs Thesc sources are used to
supply the base demand. The mght produciion wells-fields in Damascus are operaled to meet
changing demands and supply the mam nelwork when water from Figeh and Barada is
insuflicient to mcct the demand Innge wells operate continuously all year round to supply
smaller isolatéd areas along the penphcral boundary of the water distribution network where ‘
there is oﬂen msuf]lment ﬂow to meet the demand.: Producllon at lhese wells’ cannot be

reduced untli the . nelwork is remforced to prowde water supply from other. mam sources |

thereforc fringe wells arc not mcluded in lhc economic analysis of costs and benefits. .
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b) Unit pumping costs

Pumping and boosting costs are considered together as both of these costs are incurred
in a similar fashion. The figure required for economic analysis is the reduction in costs that
would be achieved if supply where decreased and therefore it is boééible,to exclude any pump
sets at the pumping stations where output is relatively constant. It is only those pump sets the

output of which would be reduced that will aftect the costs and are therefore relevant.

- Having identified the relevant pump sets it is necessary to deteriine the energy they

consume and the amount of water they ;iump‘ Thcs:c‘quantitic_s are available from DAWSSA

‘records for 1995 operations, and are identified in Tables D-3.3,'D_-3.7, and D-3.8 of the Master

Plan (J ICA-1997). The remaining eleme’nt'of pumping costs is the cost of the energy cdnsﬁmed

Govemment heavily subs:d17es the cost of eleclrmty 1n Syrla and DAWSSA pays at the !owesl o

- rate of 1.5 SL per kw. hr because it is a4 government agency

unil pumping cost {Sl_ﬂ(w.hr) = powcr‘inpul (Kw.hr) x clectrical tariff (SL/Kw.hr) + water supplied (m3/hr)

Current economic forecasts predict that electrical costs will increase at a rate higher

* than the géneral rate of inflation. Therefore an allowance is made for this increase in real costs

by multiplying the unit pumping cost by thé_ inflation multiplier as calculated from the formula:.

~inflation multiptier = discount ratc = { discount ral¢ - differential inflation rate)

" The discount rate is assuined to be 10% and the differential inflation rate is assumed to

be 5% giving an inflation multiplier 0f2 Pumping costs Tof the main source of supply (ie.

R lgeh including Ain Haroush, Deir Moukaren and Barada spnngs) are identiﬁed in Table D-

: l S. The opera!mg cost per unit for these sources is 0.30 SL per m'.

“Pumping costs for the 8 production well-field sites in Damascus are based on
DAWSSA’s 1995 records providing total annual electrical consumption and water production.

The electrical consumption shown in Table D-1.6 is the sum of the energy consumed for
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pumping at the well site and for boosting the water into the distribution network and

[ESEIVOIrs,

Costs for boosting water at pumping stations located at the four main seivice reservoirs
are identifiéd in Table D-1.7. Although records are available for total electricat consumption,
the quantity of water pumped at each station is not recorded. Therefore the costs are derived
from individual pump ratings using powéf (kW) and capacity (m3/h) identified in the inventory
of pumping equipménl provided in the Master Plan (JICA 1997, Table E3.7). Where multiple
pumps of different unit operating are installed, costs arc based on a weighted average

according to the number of pumps in operation.
¢) . Unit treatment cosis
Trealment costs are relatively simple to obtain since the only variable for DAWSSA is

the cost for chiormalmg This cost varies in dlrcct proportion to the quantity of water supplied.

The unit cost of trealmem is calculated from the formula;

“unit tecatmént cost (SLJm ) chlorme (Kg) X unit cos! (SLng) quanlll) ol' water (m?)

© Most recently av:a'ilable5ac’c’ounting'ﬁgur¢s show that in 1995, DAWSSA consumed |
; 256;]?1 kg of chiorine at a ‘cost of 5,442,000 S_L: The__'uhi.t cost of chlorine is :the'reft)re ;
approxhuately 21.24 SL/Kg (US$ 0.48). This unit cost is applied to water supplied from the

main spring sources and the eight well sources (Tables D1.5 and 1.6).
d) - Calculation of unit operating cosls

| ' The unit operalmg costs for each of the sources of‘ supply whose oulput would be
reduccd can the obtained by adding togelher the appropnate unit pumping and treatment costs.
Each part of the system receives water from different sources and from different booster
stations. Therefore each part of the system will have a different unit operéling cost. The unit

operating cost for cach part of the sysiem is the average of the sources of supply weighted
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according to the amount of water supplied by each relevant source in relation to the total water

requirement.

The sources of supply for each DMA block are identified in Table D-1.8. The

weighting factors for cach source of supply are calculated based on the average capacity of

‘each source related to the water demand in m*/hr for each metering district. In most cases,

waler from FigelvBarada is the main source of supply required to meet the demand. The

weighting factor's derived in Table D-1.8 are used in Table D-1.10 {o calculate the total unit

- operating cost in each district meter a_réa. Whére boosting takes place, the unit boosting cost is

only applicable to that part of the system located downstream of the booster pumps.

For the purposes of assessing benefils of leakage reduction and water pricing policy the

~unit cost for the whole system is the average of the individual unit costs, weighted according to

the quantity consumed. The average unit operating cost is 2 S1/m’ as calculated in Table

DI

(2) Capital costs

Capital éos_lgs are based on the least cost stream for the investment program proposed i_n:

'thelMaster'PIan (JICA-1997) and is calculated _as;é_n ‘average’ of the iuvcsimt_:nt costs for a

- number of futire yéars. This mclhod ias the _advantagejof providing DAWSSA with a means

of determining appropriate adjustments to the present price of waler to make allowances for

the cost of water over a number of future years,

The calculation of the unit' capital costs element of the unit-coét of lcakagc involves

sellmg out the costs of those capital prcuects whlch will be mcurred to satlsfy future demands.

" These cosls are then discounted and sumnied to produce a total dlscoumed capltal cost of
| supplymg fulure demand. The change in this figure brought about by a reduction in supply of |

© one year's growth, when e\pressed in terms of the magmlude of this change in ':upply, is lhc '

required unit capital cost component of the cost of leakage.
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a) Relevant future capital costs

~Costs for relevant capital projects are taken from the five year investment plan and from
- the recent Master Plan (JICA - 1997). The timing of the following types of capital projects
would be affected by changes in the demand trend:
‘. (1) source works |
- (i) pumping stations
(iii} service reservoirs
.(iv) irunk mains

(v) distribution mains reinforcement

A list of capital projecis and‘co'st_s are identified in Table D1.9. Costs for recurring

* annual capital programs such as the distribution mains reinforcement program are also

: idemiﬁed Some of this annual :cost' is u’sed for work that tdu!d be deferred as a result of a -

- decrease in demand, Therefore costs are cmered in the f rst year only and conveﬂed to a total -

cost by a factor of (1 +1) + 1 = |1 where “r” is the d:scmmt ralc of 10%.

Fixed anal operatmg and maintenance costs shou!d a!so bc included in the capual _

cost since lhey will also be defcrred This annual cost shou!d be entered in the year of

_ commnss;omng of the capital pro;ec! and convened to a total cost by muthlymg by 11. In o

- DAWSSA’s case the fixed cosls are for mamtenance and labor and since these costs are vefy

small they are considered msngmﬁcam to lhe analys:s

Reinforcement p}’OJCCIS for Ibn Assaker and Innge wells cannot be dcf'crred becausc
they are required for dry seasons when the demand cannot be met. These wells would be
required even if Icakagc were reduccd therefore they are not mchzdcd in the analys:s Wadi

: \darwan is also not mcluded becausc it is required to meet the demand of a new development

area and Ieal\age rcducuon w:ll not defer !he need for lh;s source.



APPENDIX D
b) -~ Demand multipliers for each capital project

While most of the projects listed in Table 11,9 will be capable of being deferred in their
entirety, some schemes like water main reinforcement and pumping station improvements will
not. In this situation only a pottion of the appropriate cost of the project is included by using a - -

factor termed the demand multiptier which represents the proportion of the cost which is

related to the increases in demand. For new sources, the demand :'null'iplier is 1 since the whole
* scheme is required to meet demand. In the case of distribution mains and pumping station -
* improvements it is assumed that only 25% of the cost contrnbutes 1o an increase in capacny to .

* satisfy demand therefore the demand muihp]ler is 0, 25

) Total discounted capital cost

| The first step in caiculating the total' 'dis‘countcd cap'iia!'cost is lo.multiply the actual
cost of each of the capltal projects by the demand multiplier to obtain the madified capital cost.
These values are entcred in the lower half of the cell beneath lhe actual cost. Summmg the _
vaIues for each year produces the total modified capital 1 cost incurred in that year wlnch is then

mulllphcd by the appropnate discount factor to obtain the dlscountcd capltal cost. f‘or each year.

"-The sum of these costs is:the to!al discountcd capital cost (TDCC) which represents- the

present value of all future cap_nal costs needed to satisfy the increasing demand.
d) - The unit capital cost
In order lbpoul\}erl the tolal discounted capital cost into the unit capital cost it is

hecessa'ry to calculate the change in this total brought about by a unit, change in supply. This

conversion is simplified by the'use of the formuta: - -

* Unit Capital Cost (SL/m?) =(TPCCx) = [(1+r)x 365 x d]

Where r is the discount rate of 10% and d is the annuat change in demand ('“"/déy). i
the supply were to be reduced by one year’s gro\vlll (d), all capital projects would be deferred
by one year, The unit capital cost shown in Table D-1.9is 1.15 SL/m* (US$ 0.023)

D-11



APPENDIX D

(3)  Unit cost of {eakage

The unit cost of leakage shown in Table D-1.10 for each metering district is the cost

- saving (benefit) achieved for every cubic meter of water saved.

The unit cost of leakage = unit operating cost + unit capital cost

The unit cost of leakage (benefit) varies greatly from one district to the next ranging
from 1.46 to 6.26 SE/m?® (1JS$ 0.03 - 0.13). The weighted average unit cost of leakage for the
whole system is 2 SL/m® (US$ 0.04). The unit cost of leakage is used to evaluate the economic

benefit of the DMA system.
1.3.4 Results of EIRR

‘~l)i'scoun't'ed ca':h" flows producéd for the DMA and Mcéie-Razy' & Kafar SoL;s'eh

l.awan system project are shown in Tables D-13 and D14 rcspc«,lweiy Projécts with an EIRR

above 7% (assumed oppottunily cost of capnal) are deemed ccon()mlcatly viable, A sensnwuy,

analysus is conducled to verify that 1he pro;cct is feasrble undcr the followmg condifions:

(a) Case I .- project costs increase by [5%
(b) Case 2 - benefits decrease by 10%
{c) Cése 3-Case ]+ Case 2.

| The c\clenslc)n of the dislnbullon system into the Mezzc-Rary & Kaf‘ar Souisch- Lawan_;
sys{cm has an EIRR of 8% while (he DMA project has an EIRR of 9%. T he results of the

scns:lmly analys;s md:cate that the econonnc wablhty of both prOJecls is scnsmve to changes in

the costlbenem stream; Undet the worst case scenario the DMA pro;ect has ah EIRR of 5%

and lhe Mezzé-Razy & Kafar Souseh-Lawan system project has an EIRR of 6% making bolh.

: pro;ecls only marginally acceplable_
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2. FINANCIAL ANALYSIS
2.1 Financial Internal Rate of Return (FIRR)

Financial analysis of the Damascus water supply improvement project is carried oul to

determine what tanifl" increases if any are required to pro"vide. suflicient revenue to cover

operations and project funding requirements, The capacity of rcsidénls in the informal arcas to o

pay for tariffs is assessed by comparing current monthly water charges 1o hiousehold incomes.

Financial viability of the water supply master plan as a whole is carried out by assessing
the financial internal rate of return (FIRR) on the basis ¢f project cost estimates and the

incremental water revenue generated by the project.

- 2.1.1 Incremental Revenue

Thc D\*IA leakage control pro;cct and Ihe exlensron of Ihc water network into the
Mezzc—Razy & Kafar Souseh-Lawan area’is expected to provide sngmtlcant increases in the

amounl of revenuc gencrated from water salc‘: Total 1a1cremcntal water salcs resultmg from the

' pro;ects are  identified in Table D-2.1. Revenue is calwlated on the basis ofthe average tariffin

: 1995 (mosl recenlly available data) of $0 11 per m obtamed by dwrdmg the tolai revenue from

water sales by the volume of waler sold, This tariffis assumed to be the same at 199? pnces for
the purposes of evalualmg financial benefits. This is a conservative assumption since planned
tarifl increases combined with a reduction in unaccounted for water will result in a higher

average tariy,
212 Incremental Costs

Incremental costs shown in ‘_Table' 2.2 are based on estimated project investment costs,

and operation and maintenance costs. Incremental costs also include equipment replacement

~ for projects with a useful life that is less than the assumed 30-year life of the projeclﬁ The total

investment costs for the DMA project is $4.65 million spread equally over a seven-year period,

Equipment replacement costs of 33 million ‘ace allocated for DMA meter equipment in 2021,
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15 years afler the implementation of the praject. Annual O&M costs for DMA flow monitoring
- and tcakage detection are estimated at $35,555 per year. The lcakage repair costs are estimated
to increase gradually as a result of DMA starting with a $35,000 increase after the first year

and a total increase of $250,000 aficr the program is fully implemented.

The total investment costs for the distribution systen in the informal areas is estimated

a1 $6.3 million aver a two-year period. There are no equipment replacement costs and O&M

© costs are assumed negligible.

2.1.3 FIRR Calculations

' Based on incremental revenue and costs, the financial wternal rate of return FIRR is
caleulated as shown in Table D-2.3. The resulting FIRR of 16% indicates that the project’is

financially v1able at precent water tanﬂs levels. The ﬁnancml vrabihty of the prc-ject is robust to - -

'changcs in the cost benefit s!ream Even under the \-,orst case scénatio the pro;ect has a

: fworable FIRR of 13%

22 Affordability

Affordability and ability to pay are key parameters in assessing whether the proposed

investment in- the distribution system for informal areas is affordable in view of the more

stringent financial objectives, the need to repay the international loans and credits and the aim :

of sustaining a viable future development program.

The average houschold income in the study area is-3500 to 6000 SL per month, which

is well below poverty levels (soi:r@:é: HCA study team, interview survey 1997). Most informal -

residents do not pay for water, cither because they have unmetered ¢on'ne'ct'ir;'m.s or because
(hcy cannot aﬂ‘ord to pay. Several Iioiléeholds:_sharc connections and split the cost of moh'i'h]y
waler chargés_ The average water ql}afge for those houscholds with a metered connection in
the area is ;ZSISLi which represents from 2 to 3.5% of the total monthly household income. A
figure of 5% is the {videl_y accepted standard where households pay for water and sewer

charges (i.c. 2.5% for water and 2.5% for sewerage). In this case there is no sewer charge so it
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is assumed that residents could pay up to 5% for water charges. As indicaled by the household
survey, most of the informal area residents do not pay for water and probably would find it

difticult to re-allocate houschold income to pay for water charges given the extreme poveily.

2.3 Financial Projections

'DAWSSA does not have the capital to invest in the projects, thercfore, it is assumed

" that most of the required investment funding will be obtained from an international lending |
- agency with soft loan conditions. This section contains financial cash flow: projections  at
© current tarifY levels in order to assess the financial viability of proceeding with both projects at |

© current tariff levels,

231 Assumptions

PrOjecled cash flows are preparcd for the pro_]CC[ based on the following asc.umpltons

- and condutons

1 All ﬂnéncial projections are prcsente'd it USS at current prices. Revenue is based on

. estimates of incremental - water sales niade avanlable by reductlons n ieakage and = -

metered connccnons m informal areas.

2) ‘ Depreciation allowances for new assels are b_alcul:%ted on a straight-line basis without
annual revaluation:
30 years: civil works (distribution mains, valves)

15 years: flow meters

3) :Umt costs for clcctnclty and staff costs are nol mﬁatcd Increases in lhese costs are:
influenced by govermnent decree rather than by :narket forces T hcreforc lhese are
unpredictable. For this reason, water ianfl’s will be indexed to fulurc increases: in
electricity and worker sa1anes By not including any increases in thc financial
projections, it will be casier to correct them for comparison to the real numbers in the -

future,
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4y Financial ﬁiojcclions reflect the following on-lending conditions:

e 75% of the project construction cost will be financed by an international financiat
organization with the followi.ng loan conditions: | B
Interest rate = 7% p.a. S
C_ir’acc: period =5 yeérs

* | Repayment period =25 years -

. 25% gjf the project constniction cost-will be financed by the Syrian government as

' an equity conlribution.

©5)° The Syrian government will repay . principal and interest on the foreign loan. Interest
paymcnl.s are included in DAWSSA’s operating budget to reflect current accounting

practices.
6) Profit taxes are set at 60% of net income after depreciation and intercst,

7) The DMA and the Mezze-Razy & Kafar Souseh-Lawan system project are assumed to
proceed concurrently. Application of capital expenditure represents the planned phasing

of the proposed investment program from the year 2000 to 2006,
2.3.2  Future Financial Performance

Based on the assumptions mentioned in the previous sub-section projected future
financial performance is summarized in Table D-24 for the period 2000 1o’ 2032. The
accumulated net cash flow remains positive throughout the pe'ribd indicating the project is
financially \Qiabie for the assumed ozn-lc.ndin'g conditions without an increase in ;ariﬂ‘é. This
posilive posilion will allow DAWSSA to: build additional cash -rése_rves f‘o'r:finéncing
subscquém i_nvémnwht_s and 'rcplai:e' metering equipment _in_!hé year 2021, Thus, DAWSSA can
be financially self-sustaining, provided that: (i) \!}aler consumplion grows in line with the
: prdjeciions;-(ii)-unaccduﬁtjed for water is subst:inliﬂly reduced; and (i) the revenue

projections are fulfilled.
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