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~Table B-2.1 (1/3) Informal Avea in The City
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Note:  Number of ih_l'ornial 'Zonus'is relale"d to Figure 3-2.2.

(Source: Damascus Municipality)




Table B-2.1 (2/3) Informal Arca in The City
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The names of the districts; borders and numbers are given according to

those registered by the C.S.B. for the city of Damascus for year 1994,

Population of Violating Zone : o
inside administative border - =~ 508200 p. Area = 1273.20 .
l’opnla\li(‘-n ol Violating Zone

“owtside administritive bordar S 370000 . Areas §56.37 1.

Total: | - IO Aven=2129.57 I,

" Note:  Number ofmforma] Zones is related to ['lgure B-2.2,
* (Seurce: Damascus Municipality)
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‘Pable B-2.1 (3/3) Informal Area in The City .
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Number of informal Zones is related to Figure 13-2.2..
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"Fable B-3.1 Existing Distribution Facilitics in Mezze-Razy & Kafar Sousch-Lawan area

Classification | Didameter Type of Pipe Valve
_ (mm) Matrials . Length (m) __(picces)
1) Looped Pipe
50 GSsp 5760 4
80 GSP 2,553 6
100 DIP 3415 19
150 DIP - - 359 5
: 150 cip : 1,263 0
- Sub-total 1. ~ 8.160 34
2y Secondary _
' : "~ 80 - GSP _ :
Sub-tofal 0 -0
3) Teutiary
‘ 50 - GsP 1417 - 17
Sub-total : Co © 1,417 17
Total : _ 9,577 51

| {Solirce: DAWSSA & JICA)

Remarks: © GSPisa galvanized steel pipe. |
' DIP is a dactyl iron pipe..
© CIPis acasl iron pipe.
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Table B-7.2 Svmmary of Flow Network Analysls (Exdsting)
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Teble B-7.3 Looped Water Distributlony Network Analysls (Proposed)
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Table 8-7.4 (1/2) Summery of Flow Network Anslysis { Tentative)
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Table B-7.4 {2/2) Suramary of Flow Network Analysis {Tentative)
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Table B-7.5{1/2) Summary of Flow Network Anatysis (Alternative 2)
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Table B-7.5(2/2) Summary of Flow Netwerk Analysis (Alternative 2)
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Table B-7.6 (1/2) Summary of Flow Network Analysis {Proposed: Alternative 1)
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Table 8-1.6 (2/2) Summary of Flow Network Analysis {Proposed: Alternative 1)
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‘Table B-8.1 Distribution Facilitics for Mezze-Razy & Kafar Souseh-Lawan Aren

nf

ltems Description Unit { Quantity Remarks
1. Distribution Pipeline '
Ductile iron pipe ND60G mm, push-on joint m 700 from N508§ branch point
" NDSO0 mm, " n 1,200
" ND400 mm, - m 1,400
i ND300G mm, v m 400 -
" ND.ZSO mn, " m 'l,OOOj .
" ND200mm, = " m 4,500 .
/ NDiSOmm,  ° m | 4700
. : NDIOO mm, 7 m |- 1,700
Polyethylene pipe - ND 65 mm, m | 4,600 '
“ ' ND' 50 mm, m | 16,100
Tolal Length m 36.300
2, Valve and Fire-hydrant - _
Bullc:ﬂy‘valye ' NDG()O mm,. ﬂangcjoinf . nr 1
LT {NDSOOmm, 7 e 1
" ND40Q mm,’ " ne 2 .
Gate valve ND300 mi;'l, S . nr .
" ND2S0 mm, " wie -2
" ND20D mim, " ar B ¥
" NDISOmm, ~ " e -8 :
" NDIOO mm, ¥ Car 7
" NDSOmm, - " nr 50
LI NDSOmm, . " o oar ] 196
Fire-hydrants ND100 mm, 'uﬁdergmund type | nr " 25
3. Flow Meter . ‘ A '
Ultrasonic type flow meter ND600 mm, including Sensor ne o
Flow meler seasor ND40O mm, nf 1
" ND200 nim nr 1 e
4.’ Service Meter 7 . o N
. ‘ ND 13 mm, multi-jet type 5400 -

- Water meler

B-46






JAPAN IN'I ERNATIONAL COOPE F\ATION »\GE NCY (J'C Ay

THE STUDY ON TRE DEVELOPMENT OF

WATER SUBPLY SYSTEM FCR THE DAMASCUS ciry

Flgure 8-21 Locahon Map

- NIPPON KOEI co uo

CBAT




I
o s
W,

G

o e
A b .
FA .
LRt .
R ok ‘ . . B
- 2 " i .
v LA .
L o N . ,
o ' N\ ¢ .
Sl e, . - H .
% -, PR - - ’ ™
LR A L BN LA o
e g e,
B . e b - z % .
: - - =~ D G g
. . . V. : .o ;
A Py e 3
] . X
% .. . . %
; . o Ce

1 legend
| 1-3G:

Number of informal Zones (see Table B-2.1)

JAPAN INTERNATIONAL COOPERATION AGENCY (NCA)

THE STUGY ON THE OEVELOPMENT OF
WATEA SUPPLY SYSTEM FOR THE DAMASCUS CiTY

Figure 8-2.2
Loation of Informal Areas in Thie City

NPPON KOE1 GO, LTD,

B-48



’F“Hf -

‘ llal'w Al Assad Motorway

' SCALE

L G

Cs00m

“Legend
| RN 145
710

Block Number
Elevation

JEPAH INTERHATIONAL COOPERATION AGENGY [JICA)

THE STUDY OH THE BEVELOPIENT OF '
WRITER SUPPLY SYSTEN FOR THE DAMASCUS CITY -

Figure B-3.1

Topographic Map {Mezze-Razy)

HPPOH KOEICO  LTO.

B-49




ET e
' Hafez Al Assad Motorway S AIROOET
— AU

0 : RN SC'{.LE - .  500m

[ } . ) : L 1

A
£

i

i

A‘f

&

JAPAL IRTERRATIONAL COOPERRTION AGENCY (HCA)

Legend _ | THE STUDY ON THE DEVELOPMEN] OF
1-8 - Block Nln“b@r WATEA SUPPLY SYSTEM FOR THE OARASCUS CITY
: ) Figure B-3.2

- 705: Elevation ' Topographic Map(Kafar Souseh-Lawan)

HPPOH XOE1CO LT0.







LNysZ

i

CECoym < KEmI0j0p PESSY [V ZOJef

™S

Scale : 1/6,000

Legend
'1:23: * Node Number
=== Water Main

CDIPL Ductile Iron Pipe
- GSP: . Galvanized Steel Pipe -

D100: D_ian:mter of Pipe

© M3.381: Name of Network Aualyzed Point

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA) B

THE STUDY ON THE DEVELOPMENT OF
_ WATER SUPPLY SYSTEM FOR THE DAMASGUS CITY

Figure B-3.3
Existing Water Supply (Mezze-Razzy)

RIPFON KOEI CO , LTD.

B-51







' ch,cnd
_S -35:

i -
- GsP:

Cl:

.

Node Numbcr

7Water Mam

Duchlo lron P:pe

Galvamzed Stcol Pme .
- ";Cf‘as!;qun Pipe
Dioe:”

Dla f'ili'é_ioer of Pipe

DUTAT A

e pma e m e e e L i e

Hafoz Al Assad Motorway ,. _‘

JAPAN lNTEH NAT IONlL GOOPERAT!ON AGE '\DC-Y {J ‘CA) b

2 _THE STUDY ON THE DEVELOPNENT OF.
- WATER suppw SYSTEMFOR THE DAMASCUS Cm‘

Figure B34

o Exqsttng Waler Supp y [Kafar Souseh Lawan)

T NIPPONKOEI GO, LTD.




e e e T T T T s e e Ay T - - .

E!@ ke

3@ 1“

slf'—.i- K "

LEGEND |
'; % © :Mezze-Razy Area
f :Kafa‘r_ Souseh-Lawan Area - ;

ressssvereers :Boundary of DMA Block D11,

}“‘ JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

THE STUOY ON THE DEVELOPMENT OF
CWATER SUPPLY SYSTEM FOR THE OAMASCUS CITY

Kafar Souseh-Lawan Area

FigureB-7.1  Trunk Mainfor Mezze-Razzy &

" NiPPON. KOEt CO., LiD.

i






BT R

Fultg

WL DOFENT BT

© AaER - SOVEMTCE

L | CUNE

Tutk

ek Sol

LS WD

FalFhaay

QELFI PRI
ETLON

LTI AF SUEVRRHY

ot TOTaR

rches VAR
FiCRHEILR

PO XN BT

Bz BT SANERR

T o PRl

020

| Scale: 15,000 ?

(Source: JICA Slud.y Téam)

JAPAN INTERNATIONAL COOPERATION AGENGY {JICA}

THE STUDY ON THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASGUS CHTY

figure B-7.2{1/2)
Overall Water Supply Improvement Plan (Mezee-Rezy)

NIPPON KOE! CO., LTD,

B-54



Scale : 1/5,000 ?__, ;

LEGEND

ASPHALT RCAD
[>1ET+ 5

House
UNPERHANENT RDOF
e

SEWERALE HOLE
FaR RiaD
BONDARY

LEDBETIC POIRT
BOKBARY DF SURVEYING

- _{"_‘r‘_*
e
.

(13 Tie y

100

s M

Hafez Al Assad Motorway

W s

T
a A

TP

| SCCTHN VALVE

PIFE DIARETER

FLOVHCTER '
i + pr
FIRE HYDRANT K _
TG P (Source: JICA Slﬁd y Team)

i JAPAR INTERNATIONAL COCPERATION AGENCY (JIGA) |

ik TILE 1RON PiPR
THE STUDY ON THE DEVELGEMENT OF

\WATER SUPPLY SYSTEM FOR THE DAMASCUS CITY

Figure B8-7.2(2/2)  Gverall Water Supply
Impravement Plan  (Kafer Souseh-Lawan)

NIPPON KOE! CO., LTD.

20 som

1
]

- B-55






Skéteh of CHamber *

e ENTION OF CHAMBER

245,

=== -

e

tmmic mim mmm ---..'..'.'-

3

..

_,_--'_.;;.!.;'..'..‘_.'-...‘}3‘, .
5

ki Jxﬁi&h{ ITEANATIONAL CODPERATION AGENGY ‘tihié}”\) -

FTHE. $TUDY ON THE DEVELOPMENT OF .-
wAIEﬂ suww svsmu FOR mz DAMASCUS cm'

Figure 8 8 1 Flow Meler Chamber

(umt mm) IR mppon Ros:co Tio
B 56 '




- (Not in scale)

=
%
. T‘“’"
]
L

ny : 4100
[+] ) ’ T 9
. G (a3 o
G & o [
: Plane
hi;ggh()_lg Remouable cover
PR Ty
RN B o |7
' | R N |
: : ? @PZ;C? :2) ? _ S oo
sEE oLl i IR s Rl
S—O t . g C " “« O g
Profile
No. Description
] - Pressure Reduction Valve_'
2 | Strainer | |
3 | StopValve
4 | Joint Coupling -
5 | By-pass Valve

(unit: mm)

THE STUDY ON THE DEVELCPM

ENT OF

WATER SUPPLY SYSTEM FOA THE DAMASCUS CiTY

Figure 8-8.2 ‘
Instaflation of Pressure Reduction Va

ive (NDBOOmmM)

NIFPON KOEI CO, LTO




Note:Pipe diameter is below 350mm

[ JAPAN iINTERNATIONAL COCPERATION AGENGY {(JiICA} - |

THE STUDY ON THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE OAMASCUS CITY

Figure B-8.3 Valve Installation{1)

(Not in scale) : . _
- N!PPON KOEI €O, L10.

B-58




A
Y o e
]
]
]
[ -~
' HEl
b 1 11
_.__.j._'\,_ _: —_— .E.,- x -‘l —
T W
e )
I
1
(1 NP
sHsH
[ o N
R v TR - f ook auinll
Gl - - -
P e T
[
PP
- 4
- 1
Ao — A
S — _. —t, ._——4'
P - B S u S el i) -
« o . S
TS g Fs jvl, Ao 4 ——
9 (E R (Y 4 BV (T (44
Note:Pipe diameler in below 350mm
JAPAN INTERNATIONAL COOPERATION AGENGY (JICA)
THE STUDY ON THE DEVELOFMENT OF
WATEA SUPPLY SYSTEM FOR THE DAMASCUS CHTY
_ Figure B-8.4 Vaive Installation{2)
Not in scale |
( ale) NIPPON KOE1 CO. LTO.

B-59




g,gg

{Not in scai_e)

Base Concrele

Gravel

JAPAN INTERNATIONAL COOPERATION AGENCY {J!CALﬁ’

THE STUDY ON THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASCUS CiTY

' f-‘igme g8.8.5 Fire-hydrant instaliation

NIPPON XCES CO ., LTD

B-60



L S T T Iy S

Y
Y

(Mot in seale)

. Sleeve Pipe

“Plane

“’33}10‘11 Vai‘_\"é' Charhibér

e i
F"" ruzg G ‘mz

' ;wim INTEANATIONAL

COGPERATION AGENCY (HCA) . | .

< YHE. $TODY ON THE OEVELOPMENT OF.

WATER suppw $vs1eu FOR THE oAmscus cm' i

B61

“NIPPON KOET GO, LD,

r3



Subscriber’s premise
Meier box

Road o
e L2 | vl (2 | | = === -1 '
Curb box

). 2“' o o )

: | : Water meter

§0-100cm l o _

Saddle Stop cock
- Distribution sub-main _ s
. Polythylene Pipe

DISTERIBUTION | SERVICE P

IPE

MAIN(Diamm). |  (Dia.inch)
w0 |
200 B 112"
150 H 14

100 13T R
80 1" 34m 20
60 A 34T 12

(Not in scalc}

JAPAN INTERNATIONAL COOPERATION AGENGY (JICA) . |

THE STUDY ON THE DEVELOPMENT OF
WATER SUPPLY SYSTEM FOR THE DAMASCUS CitY

Figure B-8.7  Typical House Conneclion

B-62



Siom aﬂsmﬂéH wawmdinby (¢

.‘ sxz0p Surdey adig (v

1WEAUOD JO premy wam aos«a?m Bua&. 0] (¢
mﬁuvb.w 10 (T

Eoﬁnsﬁ pue 8@& mS b&sm {1

wﬁoB LOnSNISUOD

L]

JORNUOD JO PIEMY PUT UONENIBAT JPUSY,

S Supspusy reonenIoNy

,wuﬁomnauoa.bvnu 1 10 paaoiddy

“ultsa(] pattee(

o

T UONORES WEMSUOD

i

L - n

" sjusunSueiny Suroteny

L

100

0007 S R - wmmw

suy

WOSAS UEMET] - QOSROG JTIeY 3 A7y LN ..w_o”v“..:.vo.num uonviuowdwy .@ﬂ-m ..m

B-63



" APPENDIX C

WATER QUALITY AND ENVIRONMENT







" APPENDIX C
WATER QUALITY AND ENVIRONMENT

TABLE OF CONTENTS

1. INTRODUCTION +v+vve- ERREREEE Ceaean PR P S P ' C-l

2. W’ATBRQUALIWSTUD\' .. .................... _.....;...-.:.....r... C-2
."2.1‘ Pcsticichnalysis""" ...... _ teesaairaderariaerish e TR c-2
211 Samp!ing ..... AARRERETEERE -....:.‘..'..-...:...= ...... _....\....ﬁ... \ Y
C 212 Analysis *+ -+ eesieedei e RAEERR ;......5.-....‘...-..‘.' ..... )
213 Resultg -+~ e rriienaane Veserabrieiaen O -3
2.2 Suitability of Water Rcscurces for Potable Water Supply =+ e=iv=icerice - Cd
2.3 Water Quality in the Network s - + esercsicariercadrnaatidaentanes - C-6
3. INTERVIEW SURVEY IN ME&ZL RA?Y & KAFAR SOUSEH- LAWAN ;
AREA ............... B P SRR TR .- e C -8
31 Objcctwes" ...... EEEREEREY S D T e EEERRRTRY c-8
32 _Sllld)'Al'Cn".i; ......... . ....'..l..............‘.......‘-...' ........... : C"S
33 Study Method « <<« -~ - e SERRRERESRALE ............:..'...- ..... C-9
3.4 Resultg sesirereensvsen. P T A Y EE R TR B o)
D340 LOC’I‘SOC!OCLOROI]])"""""""""; ..... Maease i i, _ C-9
.3.4_2‘ \VatLrUs'., ....... . ._...‘....-.'.e.........,.....‘...,;......,-..... C-10
.3'4_3 ‘. _W'_istc(fomrol ...-..s. ..... E I I S r C'lz.
344 Environmental Problems v isvriesimasaateiiiiiiiareieineens 113
o 35 Corcelations between Parameters rossdrsercrrrrmrivdirvavaecaqs SR OO X
4., ENVIRONMENTAL !MPACT ASSE SSMENT «erévererveiimannineis e C-4
1 hlll‘OdUCliOll teed e e e P eeaas R e et e it e o C-14
42 Prosent Environmental Conditions + =<+ o+t eeeerees SRR LRI o &1
. 4(2 i Socnl anronmcm sreian Cen e st ORI EEEXEEEEERELLTERE C-15
42.2  Natural Envirominent »« s s v rsberersivariaiarentinnninee, c-21
423 Pollution-r-rerrrrree- 7..; ..... T.-.....;.._....‘.,..,4..._ ..... _ .C_z‘[.
4.2.4 * * Environmental Laws 'md Regulations == e rsrmrerrrene i . C27.
43 Identification of Potcmnlb Significant Or Unknown Impacts * s CA30
43.1 Synoms of the Proposed Projects *x e evevrenrerrcrnens ciesdees 0 CA30
432 Identification of Potentially Slgmﬁcant or Unkriown lmpacis RAARREE C-31
4.33  Conformity \mh E1A Regulation in Syria srreerere RESRERRAREERERES C-32
4.4 Environmental lmp'ict Asscssment (EIAy == e-emerer s IARAA SRS SORRER C-32
’ 4.4.] DN’APIOJLN ...... S esdienaeirr et erra et a e s ariaann C-32
442 - Mezze-Razy & Kafar Sousch-Lawan Projoct «-vrve-ee--- prereees C-36
' 443 Cons{mchon Works inthe Old City» =t roerveererreannees ARRREELN 027 b
“5. . MITIGATING PLANS AND ENV!ROVMLNTAL MON] fORiNG crerarevaes oo O
5.1 ConstruchonShgc"""?"f"'-‘ ........... : '\_‘""."" ....... '...%. _C_-44'
45.‘.! \V’!Slb\\'ﬂl(}l"f'-".'"""' ........... ] ....\....." ......... “raeas C-‘-M
5.1.2  Minimizing the impact to locat rgsldui(s SR AL AR O 5
5.1.3  Preventing sccondary contamination «x v s st iie e st CAS
514 Clllil!f’\lASSCtS"""“"f ......... i ..... '..-;...:...--...'...,.';. ‘ C"45
. 5.2 . OPCfatIOIlS{agL. ........,..‘...'..-r..‘....‘.....,'.... ....... Beebsase C-46
52.1  Water Quality Monitoring <+ v «rvv* > e Cerrreves IARSERRRERE - C-46
522  Maintenance of Water Supply Systems ¢ ==~ SRRERAAAEAARER AN s G4
5.2.3  Education and Padicipation of Uscrs = >« - - - SASERER AN RS o 47
CREFERENCES treeerrrtrtrrarertararsatastotiotiteersratessasasonuss ..' AN C-48



C-3.1
C32
C-33
S C34
C-35
C-36

T C37

38

L C39

C-3.10
C-3.11
€332
C-3.13
€314

C-315 -

C-3.16
- C-3.17

C-318
C319

C-3.20
C-3.21
G322

C-3.23
C-4.1

 C42

S C43
C-4.4
C-45
C-4.6
C:4.7
C-4.8

C-49
C-4.10
C4.11

C-1.12

'Scoplng]_Jst'"-.-l--! --------- L N R R I R S

LIST OF TABLES

Summary of Questions in the Questionnairg «+»reese- tetererraensnen C-50
Family Size and Household Tncome s+ v s errreecnnrianeiiiniiaae + C-51
Occupation =+« =<+ Vereeerenaaeas rerreaes Crerrrrereraaas ceeen 0551
POSSESSIONS* * ** 1 e r s s serurnratnrneinuead Cerervas vererdisaiees (.52
Buildings v+ PRI reaens irees i arues eeaan crrsaraasaaee T 0253
WalerConsumpiion"""‘*"""" ..... I A A IR TP R A SR C_54
Connection to Water Supply Systei « -+ v e vsererees REREREERN e C-55
VWAICT SOUTCES **** 1 v rrreesasiviassarsnsnansanes Cerearereanaas C-56
Water Storage Device (Capacity) ** SRR AR EEEEEEREERRARER C-59
Water Storage Device (Fill up) ««ovveeree- sensran teeaanaens beennn C-60
Present Water Supply - Satisfaction / Problems = s ceeeereescens AR C-61
Present Water Supply - Necds and Obslacles R R C-61
Water-borne Diseases »rrrisrereves reiseees N SRR AREE 62

Water-related Diarrhea®» - -+ peens RRERE R EREEERRR SERTERRRTRRETRENN oXy,
Present Tariffs and Public Ulilitios <=« » v v+ v e TRRERE RRTEEE e 63

" Affordable Water Charge - Wi!lingncs:s to-Pay secrevnraiiiian i 64
‘Affordable Electricily Charge - Wnllmg,ness to- Pay SRR AREREE C-64
‘Wastewater Control =+« «vereesnnsarens [EERATTRTTE C-63
Human Waste Control == rsrrecessrsriiioiiaiian. REEEERETE TR X 3.9
GarbagcControl'f“"'""'_-“‘ ..... P e .... C-66.

- Environmental Problems R R R R E R AR _-3? serrees C-67
anronmcnlal Impacls of Cons!mchon Actmlles ------- tireereeasis (168

~ Correlations between Sclected Paranicters ==« -+~ R IR o 3
' Population and Population Densny srremaein -‘ R EET R o o
Land Use in Damascus City rrrerenees SRR BARAR TR Trres Cc-n
Roads in Mezzé-Razy & Kafar Sousel- Lawan Arca R RN o
Volume-Averaged Water Quality of Supphed Water +cevvervons seered C73
Climatic Statistics for Damascus <+ s esveevrearvriaeiirieiinan., C-14
List of Fauna and Flora s+t reeecnaennaniniiiiiiii, '.'._......_... C-75
Ambient Air Quality in Damascus »+rreeeeeeriaes S SERIEEEERERERIN 0Ny /2
*_ Surface Water Quality inDamascus; Srrresleciienad e e Q78
Syrian Drinking Water Standards: + - <>+ e veievvens S ARRRARRAR »+ (80

Proposed Ambient Air Quahly Standards <+ < eriesi e idiaes (84

- Syrian Guidelines for D:scharge of lnduslnai Waslewatcr to Sewer (Draﬁ) C-85
C-86

-ii-



C-2.1
C-22
C-23
C-24
C-3.1
C-4.1
C-4.2
C-43

LIST OF FIGURES

Location Map of Qumawiyin Wellfield =+« RIS R R o1

Hypothetical Pipe Network o vrresreerriornreorrarersnss ceriiee (91
Predicted Supplied Water Quality in Dry Season (Present Condition) *+++ C-92
Predicted Supplied Water Quality in Dry Season (D‘V[A) -------- eeen CO3
Location Map of Interviewees »«++v»2 peradasienronans Vev s S CA94
Distribution of Household Income«# s <5+ reaaes EEEREEREEREEREES C-96
Important Cultural Assets i Daniascus s - s s e e e C-97

Major Hydrological Network in Damascus Basin - peeeeenianes i C-93

-






APPENDIXC

L INTRODUCTION . -

This Supporting Report {Appendix C) on water quality and environment makes a parl
of The Study on the Developmeni of Water Supply System for the Damascus City, Phase Il
(Feasibility Study). The objective of this report is to provide detailed description of the
cavironmental studies conducted in Syiia in May - August, 1997, which are sumnarized in the

Main Report.

'This report consists of the following 4 chapters:

Chapter 1 : " Introduction

Chapter2: - Waief Quality Study

Chapter3: - Interview Survey in Mezze - Razy & Kafar Souseh - Lawan Area
Chapter4:  Environmental Impacl AsscsSnlént o |
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2. WATER QUALITY STUDY
2.1 Pesticide Analysis
tn Phase-1, detailed water quality studies were carried out.  The results showed that

the overall quality of the water supplied by DAWSSA was good. However, the possibility of

pesticide contamination (aldrin, dieldrin, heptachlor, and fenitrothion) at Qumawiyin wellfield

could not be confirmed or rejecle(i despite three sets of studies. ~The objective of this water

quality study is thus to confirm this pesticide contamination problem at Qumawiyin well field.
2.1.1 Sampling

Three wells (#1, 4 and 13) in Otliiléiviyin wellfield were sélcctcd for investigation

. (l"lgurc c-2. l) these wells were selected because the conlammanon of these wells were

suspcclcd in lhe Phase-1 of the sludy (JICNDAWSSA 1997) ln May, 1997 , wells in g

- Oumawiyin wci!ﬁu!d were not bcmg used because the water supply from hgeh spring in thls
- time of the year was suflicieit to meet the water demand and thus there was no need to
: operate the city wclls “To takc rcprusenlalwc waler samples from the Oumawuym aqu;fcr
'thcrcfore lhe pumps were opcratcd for about 2 days pnor to the sampling.- The samplmb
was carried out on May 27, 1977 (Well #4 and 13}, and on May 28, 1997 (Wcll #]) The

: samples were stored in ambcr gaes -jars equlpped with Tcﬂon lined Caps to mnnnnze sorphon '

and degradation of pestimdes

2.1.2  Analysis

' The analysis of pesticides (aldrin dicldrin, h‘cptachl.or fenitrothion, and carbofusan) |

- was carried out at lnsmute of 1‘nvaronmcnlal l’omcoiogy (IET) in Japan (IET"is the same

institute as Reﬂidual Pesticide Rcsearch Insmute or RPRI). Pesllmdes in aqueous <amplcs

were extracled to dachlommeihane phase, Aﬁer a series of clean- -up wilh florigil columns,

the extraclants were concenlratcd ‘dissolved in hexane, and analyzed with either GC cquipped

‘with ECD {electron-capture detector) or GC equipped wrlh NPD {nitrogen/phosphorous
'spéciﬁc detector).  The delailed analytical method and the results are attached in the

Databook. © The detection limits and recoveries are as follows.
C-2



chemical detection limit* recovery method
(ig/l) (%) .
aldrin . 0.03 88 GC-ECD
dicldrin 0.03 9 GC-ECD
heptachlor 0.03 735 GC-ECD
fenitrothion 0.1 08 "GC-NPD
carbofuran 0.1 92 'GC-NPD

APPENDIX C

* - detection fimits were set on the basis of Syrian / WHO drinking watcr sl:andards_.

An independent analysis of the same sample (cross-examination) was attempted at the

methods are similar to the ones used at IET (see Databook).

Higher Institute of Applied Sciences and Technotogy (HIAST) in Damascus.. The analytical

It was noted that an ECD,

which is a selective detector for chlorinated compounds, was used at HIAST this time instead

method

Results

analysis at 1ET

- of less selective HPLC-UV method. 'T_h'c following pesticides were analyzed.

* chemical “detection limit rcct)\'ér)'

' (np/ty (%) e
"BHC - 0,033 90 . . GC-ECD .
- lindane 0.008 . GC-ECD

" heptachlor 0.028 57 - GC-ECD
~aldrin . j 0.609 33 - GC-ECD
endosulfan 0,014 96 - GC-ECD
DDE RN 1] P A 99 © GC-ECD
Cdicldrin - ¢ :0.010 .98 GC-ECD -~
- endrin C 0013 100 GC-ECD"
TDE ' 0023 - 100 - GC-ECD
DDT 0.018 91 'GC-ECD°

Tables below summarizes the results of pesticide analysis at IET and HIAST.

_pésticide . dotection limil_ ‘Well#1  ~ Well#d Wl 413
aldrin .03 ppb TN.D. ©OND. NP
dieldrin 0.03 ppb * N.D. N.D. ‘N.D.
heptachior 0.03 ppb N.D. . N.D. N
fenitrothion 0.1 ppb N.D. - N.D. ND.
carbofuran 0.1 ppb N.D. N.D. “ND.

N.D.: below detection limit

C-3



APPENDIX C

analysis at HIAST

chemical detection limit Well #1 Well #4 Well #13

“BHC 0.033 ppb N.D. N.D. N.D.
lindanc 0.008 ppb N.D. N.D. N.D.

" heptachlor 0.028 ppb N.D. N.D. N.D.
aldrin 0.009 ppb " N.D. N.D. N.D.

- endoswlfan - - 0.014 ppb N.D. N.D. “N.D.
DDE _ 0.012 ppb ND. N.D. N.D.
dieldrin 4.010 ppb N.D. ~ N.D. N.D.
endrin - 0.013 ppb “N.D. "‘N.D. ND.
TDE 0,023 ppb N.D. N.D. CND.
DDT 0.018 ppb "N.D. N.D. N.D.

" N.D.: below deteclion limit

No peslicide was found from any wells examined this time. - Because two independent

“studies gave consistent results, the 'potf:n'l'ial of pesticide pollution at Qumawiyin is low. .

' Furthermbfe as soon as the potentiat of pesiicide pol]uiion'ai Oumawiyin welltield was

discovered last year (1996), the admlmstrator of Tnshreen Park, wherc the 0umawnym '
“wellfield is located, was mstrucled not to use any pcstncndc Howevcr pcsuudcs mcludmg "

'|!Iegal ones are wxdeiy used in Syria, and rcgular pcslu:lde momtormg, which i is not done at alt

due to the_ tack of local capacily to analyze pe_st:ude, is urgently l_lCCdCd.
22 Suilability of Water Resources for Potable Water Supply
Bas’ed on the ﬁndings in the Mater Plan study (s¢e Section 3.4 of the Main Report

(Volume 11) of Phase 1) and the result of the water quality study conducted this time, the

:watcr qualities of exsstmg and promismg water resources are evaluated in the' table below.

The aspects of waler quahty lhat do not ‘:ahsfy the Syrian or WHO drmkmg water slandards'

are mdlcated by shadcd area.
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-0 3) pesticides. D
" 4) temp., odor, color, pH EC, hardnccs major ions, furbidity,
5} based on the study ‘conducted (his time. not acceptable (shaded arca): docs not salisfy

Syria/WHO drinking water standard. -

2) heavy mctals, mlralchulmcfammoma

" The 6verall-q1iality of 1hc watef “supplied by DAWSSA is high‘

- -yield for centuries.

Groundwater
Arca Group Aspect of Water Qualily
Microbial - | Health Related | Health Related | Aesthetic
| Aspeet” Inorganics™ Orpanics” ~ Aspect”
Zabadani Barada good good good excellent
] Zabadani | fair fair - good not known |~ fair - good
*|Figeh Figeh Main excellent good - oxcellent | good - excetlent excellent
- |Figeh Valley fair good good e good
Hermon - Houran |Mountain unknown unkstown " unknown good - excellent
. {Flat Land unknown “unknown _unknown | good - excellent
Dantascus West High good good unknewn | not acceplable
Qumawiyin - good good good” good
Damascus Kafar Seusch good good unknown good
- |South good - [air . _fa_ir_-noi : “unknown Cfair - ot
' acieptable. . - acceptable:
East good -pood good ~_good
_ Sutface Water | : . o
" Area L . Aspeet of Water Quality - - ]
Microbial : Hcalth Related Health Related Acsthetic
- Aspect? . | Inorpganics™ Orgamcs’ ~ Aspeet”
Barada Spring - good : good : pood excellent
Tekich fair Cfair © liiolacceptable | good
Figeh _not acceplablé _notkinown | - notknown | not acceptable
Damascus "~ not acceplable - | : not acceptablé || not aceeptable “not acceptable
- Nofes ' l)_ total bactcnafcohfonncounls : : ' ' '

‘This is mainly

because nearly 80 Y% (1995) of the water supplied by DAWSSA is available from l"lgeh Main
S Spring; a major spnng which has been rccogmzed for its. superb water qualrly and abundam |
Indeed the water quality of Figeh Main Sprmg is onc of the best in thc 4
“arca, and is characlerized by low conductivity (around 300 1¢S/em) and k;w hardness {around
150 mg as CaCOy/L). ‘The pH is around 7.7, and the total bacteria count is iyplcally below :
50 counts/100 ml.. |
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With the recent increase in water demand, however, DAWSSA is being forced to use
other water resources with less desirable water qualily.  There are numerous secondary water
resources in the area. The water qualities of these water resources vary significantly from
place to place. In general, the quality of water in the mountain areas (Zabadani, Figeh and
‘Hermon areas) is satistactory.  For example, Barada well field, which provided approximately
7 % of the waler used by DAWSSA last year, produces water with good quality.  Other

water resources in the mountain areas are smaller, but the water quality is comparable to Figeh

Main Spring.  The grotindwater in Damascus is not as good as the water in the mountains,

although the water from most city wells still meet the Syrian Drinking Water Standard.
Typically the conductivity is around 700 - 1000 jS/cm, hardness is around 300 - 400 mg as
CaCO4/L, and the nitrate concentration is around 25 mg/L.  The suspected pesticide problem

at 'Oumawiyin wellfield (Master Plan Study) was rejected in this study.

Surface water in the study area is not a good resource for drmkmg water as it is .
heavily conlammated by sewage and industrial d:schargc The lack of sewe_rage system

“seems to be the main reason for the surface wale_r pollut:on. The construction of a scwage

‘tréatment plant is underway_, and will be comp!éted by 1997,

23 Watcr__QuaI_ity it the Neiw'ork

As it was dlscunsed in thc Master Plan, the quality of supphed water. |s not umiorm in

dry season when city wells are in operalion to supplement the supply f‘rom the Figeh Sprmg

The distribution of water in the supply system has not been fully analyzed. In addition, with

the proposed change in the system (e.g., proposed DMA pro_|ect and Mezzc -razy & Kafar.

Sousch Lawan system) the d:smbullon of water quahly may change

- To: cvaluatc thc dlstrlbutlon of water quahly For a yven syalem configuration,
lherefore it was dec:red to develop a water quahly prediction model from mass balancc
consideration. ki xyxrc C 2.2 dcplcls a hypothetical water pipe network. Assummg that the
polutant of interest {nitrate is considered here) is conservative (no chemical or biological

degradation), and assaming complete mixing at a node, the mass balance of pollutant at a node

C-0
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(the mass coming into a node equals the mass going out form the node) can be expressed in

=

the following expression.

{ZQ-,- +D.-)c: + 20,6, =0

0,20 Q<0

where  Ci: concentration of incoming pollutant from node *j” (mgfl/sec)
G concentration of outgoing pollitant from node 7 (mg/l!scc)
Q;: flow rate from node i (I/sec) '

L1341 0

{Q; < 0 outgoing from node “i”; Q;; > O incoming to node “i ”)

- This expression holds for all nodes. - In practice, a sct. ofthesc linear equattons was
numerically solved to obtain solutions {concentration at each node). The flow rate, Qj, were
obtained from the results of nelwork analysis (APPENDIX A), and lhe water qualitics at ilic

| SOUTCEs were taken from the mcasured or estimated water quahtles gwen in the Master Plan.

I Al cuywellswereassumcd to be in operation.
- (1}  Present condition

Figur’e;('f-zﬁ shows '_the predicied -_Waicr quality (nitrate) of the entire network :ili the
present condition (dry 5eés'on_). s clear that the :Wate:r-_qua:li_tyi is worse in the-south
Damascus region (lllilralc jconc'cnlration-'is' as:hligh as 45 mg/). ~ Water i]halityfin lh.c lower
Berze and Tabaleh areas are also somewhat low (itrate concentration is in the order of 25
mgll). These results are in good agreement with the results of the field water quality study in

the Master Plan.
{2y Al‘tcriljlplcm'eil'tatEOIfO‘f DMA |

" Figure C-2.4 shows thc pred:cted watcr quality (mlrate) aftér-the unplemenlauon of

the DMA. Large change in water qualily is not expected. However, there ate minor

improvements of water quality in the Kadam Store arca and Kafar Sousch arca.
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3. INTERVIEW SURVEY IN MEZZE-RAZY & KAFAR SOUSEH-LAWAN AREA

31  Objectives

Mezze-Razy and Kafar Sousch-Lawan areas are known as informal areas because
~ people in these areas have built houses informally without obtaining permits from the local

government. It is generally known that the living standard of the informal residents is lower

- ' than the one of formal residents in Damascus.  However, information regarding the social and

" natural environmental conditions of these areas is very limited. Therefore, an interview

survey was conducted in May-June, 1997 to identify the followings.

- socio-cconomic cenditions of the local residents
~ - status of water use in the study areas -
- major criviconmental problems in the study areas

BN environmenial impact of the proposed projecl

32 Study Arca

Th‘_c ‘siudy arc'zis.(Mez;c-Razy & Kafar Sousch-Lawan informal area) are shown in

Fi'gure C-3.1. Meuckazy area is'locatcd oﬁ‘a main road in Mezze, and is characterized as a

:lransmonal arca l‘rom the res;dcmlal arca of Mezze to agr:cultural area of Kafar Sousch.' The

sciting of Kafar Souseh Lawan arca is similar o Mezze—Razy area, and is somewhat lec.s

urbanized than Mezze-Razy area.

name. .poﬁaﬂalidn ' arca Po‘pq!gtmty

o L . o density
~ Mezze-Razy - 32,786 100.5ha | 297 personstha
* Kafar Sousch-Lawan | 14,000 59.8ha " 234 personstha
Total . 46,786 ' 1603ha 292 persons/ha

Soura, 3 !(‘AfDAWSSA 1997

.
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33 Study Method

The interview survey was administered by local interviewers who orally asked
questions in the queslionnaires (sce Databook) to the local residents.  Table C-3.1

summarizes the type of questions asked in the survey. 100 respondents were selected

~ randomly from Mezze- azy and Kafar Sousch-Lawan arcas in propostion to the estimated -

population: 70 respondents from Mezze-Razy area, and 30 respondents from Kafar Sousch-
Lawan area. 'Be.causc the socio-economic ‘status of ‘the residents in these dreas are’ quite
uniform, no stratification in sémpiing design was. considered The respondents are heads of -
familics or equwa?cm and are familiar with the socio-economic and environmental conditions

of their l‘atmhes

34 Results

. 341 : Loéal Socio-econoimy

" Tables C-3.2 to C-3.5 :summarizes the general socip-economic - condition "of’ the

' inléfvic\vcrs. The average family size was 8. 40 in the Mezze-Razy area, and 7.43 in the
.'Kafar Souseh Lawan arca. These numbers. dre h(gher than the average fannly size in
- _Damascus, which is about 6.0 persons/f'umly The difference is in: the number of clnldrclf

_whlch are much higher: in: - these arcas, 4.28 chlldremfamnly in Mczzc -Razy and 426:

| "ch11dren/’falmly n Kafar Sousch-Lawan, in comparison with 2,15 for wholc Damascus,

Figure C-3.2 shows the hislogram of total houschold income.  The average houschold
ihcome in these arcas is SL 3 500 - ‘7000/houscholdhnomh (Tqble C 32) which :s.
sngnlﬁcamly smaller than the average fanuly m Damascus (81 16 254!houscholdfmonth}
Generally speaking, the Iwmg standard in Kafar Souseh - Lawan area is lower than the one in
Mezze-Razy, and 15 % o_f the households in' Kafar Sousch_ - Lawan carns less_ than SL
3,000/famity/month, (It was noted that these numbers may sosﬁewhatﬁndcﬁ_re’siimate their
actual income level because 1) soime of them grow foo_d_'forl‘ their own consnmj}iioly and 2)

some residents lie about their income to avoid taxation.)
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87 % of the households did not ¢laim the land ownetship, which reflects the fact that
~ these are informal areas. * However, most families own laundry machine, refrigerator, TV,

private bath and toilet {(Table C-3.4).
342 Water Use
() Consumption
Accordmg to the survey (Table C-3. 6), 85 % of the peoplc feel that they use about the
average (177 lIped) or less amount of water, A rough estimate of average per capita daily

consumption was attempted as follows:

' Iﬁﬂ(ﬁrcd) x 0.48 + l?()(.’pcd) x 0.04 + lSO(lpa/} x0.33 + lQO(Ipcd) x 0.08 + 200(&)&1) x 0. 07
=1 72({{)6(1) '

it should be noted, not many people know c‘cactljf how much ivater' they - use.

Therefore, lhis-immber is only a émdc’{‘stiniale Commdenlally, however, the resu}l (]72

: lpcd) was exaclly samg as the estimated per capita daily consumpuon of informal residents in
the Mastér Plan S{udy (see Secnon 44, 4 of Main chort Phase 1). - Per capita consumption -

was higher in Mezze- Ra7y (Tablc C -3.6), whlch can be seen from the positive correlation -

(Tablc C 3 23) too.

(2) Source

Accordmg to the survey (Fable C-3.7), 44 % of the res:dems have official individual

connection 10 the DAWSSA. systcm (f'ormal user of the water). 52 % gel water fmm

DAWSSA system unoﬂlcmlly by sharing connecuons or steahng 4% of the rc&denls all in |

Kafar Sousch-Lawan arca, are not _connecled to DAWSSA system. People in Mezze-Razy
area have casier access to' DAWSSA system, while in Kafar Souseh-Lawan area, people
complamed about the lack of water resources in the area. There are private wells in Kafar

Sousch-Lawan, and as much as 30 % of the residents use such resource for laundering,
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bathing, toilet, and agriculture (Table C-3.8). However, none of them use this resource for

drinking and cooking presumably due to poor water quality {Table C-3.8).
(3)  Water storage device

97 % of the households have water storage devices (Table C-3.9). Most (95 %) of

them are = 1 m’ in capacity. In Mezze-Razy area, the device was mainly conirol!ed_

automatically, while in Kafar Sousch-Lawan, 66 % use hand-operated confrol. A water
storage device is particutarly impbrtan’t in summer when the supply is not reliable (Tablé C-
3.10), '

(4)  Satisfaction

64 % of the residents in Mezze- -Razy area are salisficd by the current wéler suppiy

r condmon while only 30 % in Kafar Sousch-Lawan area are satisficd ([‘able C-3.11). " On the

- average, 54 % are satisficd, which is considerably lower than the average for Damascus, 70 % .

(JlCAfDAWSSA 1997) “The complaints are mainly on insufficient quantity {38 %) and low

pressure (35 %) (also see Table C-3.23 for corrclanon slruclure) Water. pressure s

: parucularly low in sumnier, and some have: water only late night to carly moming. 4 %

complained about poor watér qua!:ty, and all of them are mf’ormal users. Mercly 2 % of the |

formal users complalned about the water price bemg.too expensive. Ncmly a half of the

- resideits expressed the desire to use more water (Table C-3.12). The main reason why they -

do not use more water is the lack of water resource (44 %), and not for the economical reason

(3 %).

) -.Watér-bome_diséase

' Accordi|1g to the sorvey, serious watér-bbmé diseascs'(typhoidflyphus/pa.ra'typhoid,
cholera, and dysentery) in these arcas are rare, and-only 2 cascs of dysentery oui of 100 .
respondents in the tast 5 years were found (Table C-3.13). 12 % 6!" the residents mentioned
about kidney and thyroid gland problems, but their connection to water supply is unknown,

07 % of the residents are essentially (= once/month) free from water-borne diarrhea (C-3.14).
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(6}  Tarifls and Willingness-to-pay

Table C-3.15 summarizes the tan{ls water supply and electricity {there is no tariff for
| sewage, and (ariff for garbage is fixed). The average monthly tarift for water (only formal
- users) is SL 114/family/month (SL 125/family/month in Mezze-Razy, and SL 85/family/month
~in Kafar Souseh-Lawan), which was somewhat lower than the 5verage for Damascus (SL
- 147/family/month).  If we assume the average income of SLIS,OOOIfamin/month, the water
b chargé is about 2 % of the income. The average clectricity charge was SI. 358/family/month.

Electricity charge is about 3 to 4 times higher than the water charge.

" The residents were asked about the affordable water charge upon the completion of

new waler supply system {Table C-3.16). ' 37 % of the residents agreed to pay according to

the actual spénding (by méter) and 21 % would pay about the same rate, interésiingiy 56 %
“of the mf‘ormal users in Kafar Souseh Lawan area, who probably have the least capacity 1o

:absorb increase in expenditure, said to pay accordmg o the meter Thcsc fi ndmgs suggest

thal many residents are satisfied with the present tariff level. “However, it was also noled that

a significant number (28 %) of remdems would pay the mmlmum amount required, and 4 %.

" have not wnllmgness -to- pay Thear wallmg,nesq to- pay for elecmcny showcd simifar trend

(Table C-3. l?)

343 Waste Coiufol

In Mezze-Razy arca, essentially all wastewater is discharged to ditches or the Dairani
river without treatment, (Table C-3.18). Onthe olhér_ hand, 40 % of the residents in Kafar

Sousch- Lawan area "d'ischarge‘ the wastewater to publié sewer syslém (Table C-3.18).

: Howcvcr there is 1o water treatment p!ant in the area, and the wastewater eventually end up

in ditches and rivers. ’ Human wastc is mamly used as manure (Table C-3. 29) 97 % ofthe .

residents said that gérbagc was regularly collectéd by the municipality (Tablc C-3.20).
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3.4.4  Enviroamental Problems
(1 Major environmental problems

Nearly 70 % of the residents feel that the most serious environmental problem in the
area is the surface water pollution (Table C-3.21). Related problems, suclr as odor (61 %)
and lack of waste control (23 %), are also considered as serious problems.  Among the

informal users in Kafar Sousch, lack of clean, safe drinking water is as serious as the surface

* water poliution issuc. Fewer people complained about air pollution (4 %) and noise (6 %).

The study areas are less urbanized than the central Damascus, and sources of air poltution and

noise are limited.
(2)  Concerns about the impacts of proposed projects

" In the interview survey, the nature of the proposed water supply project was briefly

. e\"(plained to the re‘sidenls and their environmental cancerns about the project was asked.
- 80 % of the resrdcnls expresscd no envi ironinental concern about the proposcd prOJect (Table

- C-3.22). The local resrdenls are aware of the drrect benefit of the water snpply pro;ecl and

lhey are antrcrpatmg largc Iong term benefit of the project ‘in comparrson to the short- Ierm

“adverse impact of the construction works. In’ addition, the municipality already did much
digging in the area three years in'row for sewerage projects, and the residents seem to be used
to construction works in the area, although they want the works to be done as fast as possible.

'Among the concerns were children’s safety during construction {about 7 %), dust problem

(5 %), noise problein (4 %) and traflic problem (4 %).
3.5 Correlations between Pér’ermetcrs

Table C-3:23 shows the correlation matrix between selecled parameters.  The number

* of observations are generally 50 to 100, Among the parrs of parameters lhat showed hrgh

correlations were 1) family size and water charge, 2) dissatisfaclion and pressure probiem 3)
formality of water use and water charge.  The correlation between houschold economy (e.g.,
household income) and water use was less obvious. Relatively uniform socic-cconomical

structure in the sludy area seems to be the reason for this.
C-13



APPENDIX C

4, ENVIRONMENTAL IMPACT ASSESSMENT

a5

4.1  Introduction

The major goal of the environmental impact assessments (EIAs) provided here is to
evaluate the potential environmental impacts of the proposed projects, and to suggest

- alternative or mitigating actions to minimize environmental inipacts.
This chapter consists of the following four parts.

)] Emss:nLEannnmﬂlﬁlﬂnndﬂign

The present environmental conditions of the study areas are briefly summarized.

2) Isicnuﬁcaugn of Potential or Uu]umwnl’ Jmmmmmmumpas:t
. The amlcnpatcd social, nalurat and poilullon related enwronmcntal nnpac{s ol‘ the
proposed projects are evaluated, and impacls that are considered significant or o
impact§ whose magni.ludcs are p’ﬁlentially significant but L’lﬂkﬁOWﬂ, _ar'c' .ideniiﬁed for : gf

further Environmental Imipact Assessment studies.

- 3) EniyitonmrmaljmpfigLAsss:s,smemiLllA). :

The environmental impacts of the potentially significant impacts are assessed, .
4) Mitigating Plans and Environmental Monitoring

Alternative  or mmgatmg plans "are suggested - to minimize the polennal

environmental unpacis assecscd in3).
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42  Present Environmental Condittons
4.2.1 Social Environment

(1)  Local socio-economy

N POpumiim{

< Damasucus > : Table C-4.1 shows lhe esumated poquallon and populatlon densuy:

of Damascus by district.  According to the 1994 census statislics (Central Bureau of

* Statistics, 'CBS), the population of Damascus was 138 million in 1994 (Daméscds

Municipality, 1997). Based on 1994 census statistics there is an ‘average of 6.0 persons per
dwelling, and an average of 5 l persons per family,  The population growth rate in Damascus -
be_twceu 1981 and 1994 was 2.6 %, which was lower than the national average of 33 %

(JICA, 1997). However, the popu[alion growth rate m great Damascus region was 4.8 %,

This suggests that the city is éxpanding rapidly to the'SUburbs as the'central parl of the city is
petting saturated. - The estimated population of great-Damascus region is about 3 nulhons in

1994 (Damascus Mumc;pahly, 1997)

{.l\lezze-Ra_zy & Kafar Sousch-Lawan > © Due to the lack of r‘cl_iabl:e.stali_Sli.cs on

informat residents, it is difficult to-obtain precise ‘estimate of population in hiformal areas.

'According to the interview survey conducted in June; 1997 (see Chapter 3 of this Appehdix),

the average family size is 8.1 pérsons/family, which is larger than the average family size in

E Damascus (6.0 persons/houschold). ‘This dlﬂerence \vas almbutcd to the difference in the

number of children, which was h|gher in the mformal arcas (4.3 ch:ldreiﬂhousehold) than thc

average (2.2 chlldrcn/household)

%) Ethwicity / Refigion

< Damascus > : Over 90 % of the popufation in Damascus is Arab.  The rest consists
of Palestinian, Armenian, Kurdish, and Jew. About 220,000 registered Palestintan refugee
live in Damascus (Master Plan, Appendix A). Most of the Palestinian refugees live in the

informal settlement areas of Yarmouk, and Kafar Souseh.  Mustims accounts for about 85 %
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of the population. The remaining 15 % are predominantly Christians, which live mostly in
the Bab Sharqui and Bab Touma district of the old city. Despite the fact that mixed ethnic
and religious groups are living in Damascus, there seems to be no major ethnic and religious

conflict.

< Mezze-Razy & Kafar Sousch-Lawan > : Most of the residents in Mczze-Razy area

- -are Syrian, while there are some Palestinians in the Kafar Sousch-Lawan area.
3) Household income
< Damascus > : The household survey of 600 families conductéd in 1996 indicated that

- the average monthly household income was SL' 16,254 per month (Figure C-4.1). - About

- 30 % of the populauon receives less than SL 5,000 month, WhtCh is consldered to be below

- the. pmerly level. Aboul 60 % oflhe fam:hes receive less Ihan SE 10,000 per month, and

80 % receive less Ihan SL 25 000 per mon!h This distribution indicates that relatively small
proportion of the population earns a dispropottionate amount of the total income;
apprommately 20 % of the population earn 50 % of the total incoine (Master Plan ‘Main

Report, Sectlon 3.1 6)

< Mézze- Ra'zy. & Kaﬁir Sduséh Lawan > : According to the inteiview survey, l}:1e
: avcragc houschold income is around SL 3,000 - 6, SOO!monlh (Table C-3. 2, I‘LL,ure C-4.1).
51 % of reqdents in Mezze- Ra?y area, and 83 % ofthe res:denls in Kafar Souseh Lawan area
earn less than SL 5,000 / month, 1t was evident that the people in these areas are much
poor(;r than the average peaple in Damascus (Figure C-4.1).  Essentially all households have

electric laundry machings, refrigerator, TV, bath and toilet (Table C-3.4). -
(2) | Land use

<Damascus > : Table C-4.2 summarizes the land use in Damascus (also se¢ Master

Plan, Main Repoit, Figuﬁz 3.2.2). About 60 % of the City area is residential and commercial

arca.
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< Mezze-Razy & Kafar Sousch-Lawan > : These areas are classified as mixed regions
of agriculture and residential areas, i.¢., transitional areas from residential or commercial areas

of more urbanized Damascus to agricultural areas of Ghouta.
. (3)  Transportation

< Damascus > : Ht is estrmated that 33 % of the registered automobiles in Syna are in
Damascus area (HCA; 1996) Microbus services are the mam mean of pubhc !ransportauon
- which account for over 65 % of passenger {ransportation in 199_4, followed by pr;vate cars
and rented cars (17 %), buses (8 %) z:md taxies (8 %) (Damascus Municipality, 1997), The
number of avtomobile per capita is 0.05 vehicle/person in Damascus (cf. 0.36 vehicle/person in
Tokyo) (JICA, 1997). The transportation system is chaolic reflecting the uncontrolled
increase in the number of automobiles in Damascus recent years. Traflic jams are serious in
comme_n_:lél di'stric(:ts;_ In the old city and informal areas, most roads are narrow, and are not
‘dcsig:ned for auloinobiles. Many major environmental p:rdbleng in Damascus, SQCh as poor

air quality, noise and vibration problems, are causcd by automobiles. |

- <Mezze-Razy & Kafar Souseh-Lawan > : The streets in informial areas are :gcne'r'élly
im'mmr than 8 m (Table C-4.3), winding. The overall automobite traflic is lighter than the
' commercml dlslncis of the city.. Accordmg to. the interview sunny (Table C-3 4) 12 % of

the houscholds own automoblles {0.015 vehlclefperson)
(4)  Public health
1) . Water supply

_ < Damascus > Most of 1he populallon (apprommately 95 %) in Damascus are_
sémced with potablc water supply. The average per capua water consumpuon is 177 Ipcd _
(litter/person/day) (Master Plan, Main Report, Section 4.4.4).  Although the demand is glot‘
always met, 95 % of the formal users 5re satisfied with the present quantity of water available
for consumption. Table C-4.4 shows the volume-averaged water quali;y of water supplied
by DAWSSA. - The quality of water supplied by DAWSSA is generally high, especially in
spring when plenty of water is available from Figeh spring. ~ Towever, in dry season, the
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quality. of supplicd water is not uniform throughout the city, because waters pumped at cily
wells are locally used to supplement the shortage of water from the Figeh spring.  The worst
condition occurs in south Damascus where the local wells are contaminated by nitrate and
hardness almost 1o the point of Syrian Drinking Water Standards. Sanitary condition of the
supplied water is generally good: more than 97 % of 433 samples exaniined in June, 1996
contained > 0.1 mgfl of residual -.chlorine {(Master Plan, Main Report, Section 3.4.2),
- However, duc to ieakagc and illegal connection, the water supply system is prone to

- secondary contamination.

< \/lczze-Razy & Kafar Souseh- Lawan > : Alihough these arcas have been poorly
servnced by DAWSSA, essentially all people (96 %) get water from DAWSSA’s water supply

“system (Table C-3.7). This is a reflection of lack of other water resources, and it does not

. mean {hat th'ey have a reliable water supply system. In fact, merely 44 % of the houscholds

~inthe arcas get water oﬂlcla!ly froni DAWSSA (Table C-3.7). " Others share connections, or
:steal water somehow. “The situation is worse in Kafzr Sotiseh-Lawan area, where 60 % of
the houscholds do not have official conncctions (Table C-3.7). Ncarly 70 % of the rcsudents
complained about insuficicnt (']l!al.)tily and/or low pressure of water, as opposed to less than
30 % in \-lezze-Ra?y'area‘(Tablc C-3:11). - Essentially atl hous'éholds in Mezze-Razy and

: Kafar Souseh-Lawan areas use pnvatc waler storage devices.  The eshmated averagc per

caplla water consumpllon is 172 Ipcd 3% less than the averagc although this estimate is -
somcwhat crude. (Chapter 3) Judgmg from the quality of supphed water in the mams_

{mamly from Figeh Spring), and from the occurrence of waler borne dlseases the water .

quality oftap waler is expected to be quite good Nevertheless sccondary contamination at

ilegally and poorly conncctcd joint etc., seems to occur frequently. Improperly installed

waler storag,c device is anolhcr nnporlant source of contamination.- . Contaminations - of

supphed water with sand havc bccn reponcd
2) o Sewerage

< Damascus > It has to be said that the wastewater control in Damascus lags far
‘behind the water supply.  There are networks of combined sewer system in Damascus, which
cover a large part of Damascus including some informal areas.  However, there is no sewage

treatmeiit plant, and raw scwage is being dumped to ditches and rivers without any treatment.
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Consequently a large part of the rencwable water resources in the area is polluted to the level
unsuitable for agricultural use, which is a major economic and environmental loss of precious
water resources. The cily is developing a central water treatment plant {capacity 500,000
m’/day) in Adrer (about 25 km north east of Damascus), and the construction will be
completed by the end of 1997. According 1o the plan, the majority of the municipal
waslewaters are collected by the three major trunk sewers to a collection tank in Zabmaténi,'
and then transporied to the treatment plant in Adrer (about 25 km north east of Damasc’us)[
The treated effluents are to be pumped back to the irrigaliolnl 'Systems around Damascus. < The
first year trial operation is scheduled for 1997/98. ‘A number of technical and operational
issues has to be resolved before the scwerage system becomes éperalienal. Some of such

issues include :

control of toxic sithstances in sewage rcl.eas'ed from industries
- - replacement of old sewer pipes |
- “operation and maintenance of rather advanced waler trcalment facnluty _
- environmentally and cconom:ca!!y sound allocation (reuse) of treated waicr and _.

:_sludge

n thc'paél similar sophisticated treatment plants have failed in other countries (c. g,

: Algena and Egypt) due to madequa!e msulullonal ooperational and mamtcnancc mfraetruclure

: (UNEP 1996) The success of this prog,ram is yct to see’ m thc several years lo comc

‘< Mezze-Razy & Kafar Souseh-Lawan > : Limited sewers do exist in the informal
areas, although there is no treatment plant. Consequently, the wastewater is discharged to

nearby _dit_chés,- .sewers, and the Dairani river (Tablé C_-3.18)'. . The Dairani siver water is also

used for’ irrigatiorl © With ihe complé!ion of the waler 'ireatmenl plant in Adrer, the e

wastewater in the area may be collecud by lhe MezzefMedan sewer main, and transporled out

of the area to the treatment plam

3) Solid waste

< Damascus > : Garbage is duimped to metal containers installed throughout cities, and

is collected by the municipality. Nearly 100 % of the garbage is collected in Damascus (J ICA,
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1996). It is estimated that the amount of solid waste produced in Damascus is about 1,000
tons/day in 1994 (JICA, 1997). After the collection, the solid waste is brought to Deir Al
f1ajar composting plant / landill (JCA, 1996).

< Mezze-Razy & Kafar Souseh-Lawan > : According to the interview survey,

essentially 100 % of the garbage is collected in these areas (Table C-3.20).

4y Waler-borne diseases

< Damascus > : According to the interview survey conducied by HCA/DAWSSA team
in 1996, 25 % of lhe 600  respondents in  Damascus sulfered from

1yphOIdr‘TyphusfParatyphmd in the last' 5 years,;: -which were mainly concentrated in Kadam,

~ Rukn Aldyn, and Midan areas (Master Plan Main Report, Secnon 4.4.6). One casc of _
' uholera infection in the last’ 5 years was also reponcd 15. S % of lhe respondcnts reported -

gcltmg other ‘water-borne discases mainly diarshea; in the iasi 5 years, However diarrhea -

"~ has mauy routes of lransmlesson such as food, and it was dtﬂ:cult to conclude that drmkmg

water was’ 1he sole cause of stich dnseascs

< Mezze : Razy & Kafar Souseh - Lawan > The interview survey conducted in the

areas showe:d that 2 % of the iesidenlsgol’ dysémery over the laSt 5 years (Table C-3.13).

Accordmg to the sludy, there was o case of lyphord typhus, paratypho:d or choiera 36 % :

of the residents say they do not get water-related diarrhea.  The rest of I4 % occasmnally get

diarrhea, although the frequency is generally once in a month or less.
(5)  Cultural Assets

RS Damascus > Damascus 1S one’ of lhe oldest cmes tn thc world and lhere are a
number of 1mp0riant cultural assets in thc arca. - Figure C-4.2 shows the Iocallons of
important cultural assets. Bemg listed in the world heritage list (inscribed in 1979, UNESCO,
1986, 1996) along with Palmyra and Bosra, the Old City of Damascus is one of the most
important cultural assets in Syria. Howéﬁer the cultural importance of the Old City is
somewhat different from the historical importance of 1uins such as Palmyra and Bosta.  The

Old City is the living centér of Damascus, and in addition to its historic and touristic
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importance, it is also important commercially and religiously. ‘There are a number of
significantly important historic and religious buildings in the Old City including Omayyad
Mosque, Citadel (fortress), Azem Palace, Chapel of St. Paul, and so forth. Numerous

buildings and stonc-paved roads are at least a century cld. " Beside the Old Town, some

- ¢ultural assets are found in Midan Akrad areas.

< Mezze-Razy & Kafar Sousch-Lawan > : There is no known cultural assets of

* - importance in these areas.

422 Natural Environment

- (1)  Topography

- < Damascus > - The city of Damascus has grown up at the pomt where the Barada -

‘River lcavcs the boundary mounlam beit of the Aati- Lebanon and flows cast onto the plain of

" ‘the El Arab’ '[rough_  The urbau area, at 650 to 750 m above sca level, has covered the

alluvial fan created b'y the Barada' River, and now has Sprcad ap the valley of the Barada' River,:

-and also to the plain in the east and south.  The slopes of Kassion mountain and other lnlls to

~ the north west of the city, on the other hand, are very stcep (more lhau 30 degree in many

areas). Prowdmg nalural boundancs of the urban areas (see Masler Plan, Appendl\( C tor

details). .

< Mezze-Razy & Kafar Souseh-Lawan > : Mezze-Razy area is located on the western

slope of the Damascus alluvial fan. Kafar Sousch is located on the Damascus alluvial fan

further downstreari from Mezze-Razy area.

(2) Geology -

< Damascus > The regtonal structure is made up oftv.o domains, the Anh Lebanon _
folds mountains and the Et Arab Trough. The Damascus Fault marks the boundary betw een
these two areas. The geological map of the arca is given in Figure 3.2.2 of Main Report of
the Mastér Plan.  Within the Anti-Lebanon mountains the Jurassic to Paleocene strata have

been folded and faulted by the northward movement of the Arabic plate. At the edge of the
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Anti-Lcbanon mountains, the Palcocene sirata has been downthrown in a complex
synsedimentary garben structure (Damascus Depression), and has been infilled with Neogene
and Quaternary terrestrial sediments and numerous Miocene to Quaternary fava flows {Master

“Plan, Main Report, Section 3.3).

< Mezze-Razy & Kafar Souseh-Lawan > : The surface geology of these areas is upper.

Quaternary to recent deposits of sands, pebbles, and clays.

| 3  Climate |

< Damascus > : The climate of the Damascus Plains is Mediterranean, characterized by

“hot dsy summers from Apfil to October and a humid cold winter from November to March.
“The main features of the climate in Daﬁuascus are given in Table C-4.5." On the basis of the

me@eorological data co!lccted' over 38-}{éar'-pcri0d 1([947'- 1984), the highest average monthly

- air temperature is around 27°C in July, and the lowest average air temperature is around 7°C in.
Janvary.: Temperature in the day-time is considerably higher than the temperature in the

night-time, - especially in suimﬁer. . The precipitation in the 're_gion is not uniform: the

: precipiiatibij in the mountain belt of Ihe‘Anﬁ{chanon exceed 1,200 mm/ycar while the

prcCipitatioﬁ on'the plain of the El Arab Trough is less than 100 mm!yeaf. ‘ Located between
the Anti-Lebanon mountains and the El Arab T'mizgh', lhe;a.verag'efanmial precipitation is

223 mm/year in Damascus (Mezze), and the préci piiati_ol'l is concentrated in winter (Novcmbé:r

~-March). Evapotranspiration in Damascus roughly equals the precipilatidn. The most
frequent wind difection in Damascus is west to east direction, i.e., along the fault. ~The next
frequent direction is southwest to northeast, i.e., fro:m'lhe plane to the mountains.  Detailed

descriptions of climate in l)alinas‘cus area is given in Appendix Cof the Master Plan.
< Mezze-Razy & Kafar Sousch-Lawan > : The climate is essentially same as Mezze.
(4 ' Hydrology

< Damascus > : Figure C-4.4 shows the major hydrological Network in Damascus area.

The single, most important river system in the Damascus Basin is the Barada River. The
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Barada is a refatively short river, its full length being no more than 80 km. It rises in the
mounla.in northwest of Damascus fed by major springs, then it cuts through the mountains to
emerge onto the Damascus alluvial fan. Before the intensive use of river water for ircigation,
flow extended to Lake Ateibeh. Presently, however, the water is extensively used by
irrigation and groundwater abstraction along the river, and the river disappears before
reaching the bed of the lake. The overall water balance for the Damascus basin is diflicult to

estimate accurately. Nevertheless a fisst cut estimation was attempted for the alhuvial and

 proluvial aquifer of Damascus, which coveérs the alluvial fan of Damascus ta the surrounding _

“agricuftural area of Ghouta. ‘The water _résources in this regibn are estimated to be 365

MCM/year (see Appendix C of the Master Plan Report). Essentially all of the renewable

water resotrces are already utilized in the area.

| < Mezze-Razy & Kafar Souseh-Lawan > ‘The Dairani tiver, which is a branch of the -
Bai"adzi 'ri\'fer uns through the dreas. iAccording to Ministry of Irrigation, the 'diséhargc is

zero 10 0.26m’fsec dependmg on the: season. Thc Surf'ace water is extensively used. by

: lmgatlon in past time, however, the balance of water usage. may have tended to switch from

url’ace water to groundwater as-the streams have become less: rchablc in both quahty and -

quantity.

(5) Faunaand Flora

< Damascus > : Table C-4.6 shows the list of fauna (mammals and birds) and flora.

* found in the study arca. ~In this rcgion water is the limiting féctor of vegetation growth.

On the alluviat fan of Damascus vegctatlon is mainly found in the discharge zone of alfuvial
cone, i.c., east-south outshrts oflhe cuy whtch is known as Ghouh In the urbanized area,

the ground sml‘ace is predonnnanlly pawcd and vcg,ctauon is lnmltcd Blodwersuy in Syria is

" currcnlly under study by the Mmlslry of State for thc Enwronment Aﬂalrs

- < Mezze-Razy & Kafar Sousch-Lawan > Allhough these areas are Icss urbamzed
than the central Damascus the natural environment has been sirongly nnpac!ed by continuous -

agricultural activities in the area.
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4.2.3 Pollution
(1)  Air pollution

< Damascus > : Air pollution is a very serious environmental prbblcms in Damascus.
" The major source of air pollution in Damascus is automobiles, which is believed to account for
“as much as 70 % of the emission. The Ministry of State for the Environment Aftairs
conducted a monitoring program m Damascus, in which ambient air qualities (3 - 5 m above
o ground) at 6 major squares (roundabouts) in the city were studied (Ministry of State for
- Environment Affairs, 1990). The results (Table C-4.6) showed that the levels of NO« and
SO, often exceeds the WHO standards.. The level of TSP (total suspended particulate) was
as high as 650 s« g/m® (24 houts), which is about 5 times higher than the WHO standard (120

jrg/m'). Although levels of TSP in aridic region is usually high due to naturally-borne dust, -

"lhcclevatcd level of PM),, which was in the range of 300 to 500 g g/m® in Damascus,

suggested that the level of particulate originated from human activities is also high. Lead

'pbl[ulion is aiéd’strongly suspeclédfbcéame much of the fuel sold in Damascus is leaded.  In

the begnmmg of 1997, ‘a high-level c0mnnttec was formed to give mcenlwes to control
4 au_lomobllc exhaust. Among the recommcndatlons by this commmee were 1) the use of
| unleaded gasoline, which is. now available in many gas stations in Damascus 2) 1mp0rt-0f
newer and: cnv1r0nmentally fnendly automoblles to replace less- cnvnronmenlally friend old

ones, and 3) improvement of road syslems

< Mezze- azy 8. Kafar Souseh Lawan > | There is no data of air pollution in these
arcas. However, these areas are lcss urbanized than the downtown Damascus and lhere is
no major source of air pol!ullon in these areas. ' Roads are narrow, and automoblle traflic is
g,enera!ly Ilght There is 1o major: pollutmg faclo:y in the areas, Therefore, thc air quahty in

!hcse arcas appears to be better than mcre urbanized areas of Damascus
(2) ~ Water pollution

< Damascus > @ Surface water in Damascus is heavily contaminated by sewage and

industrial wastewater. " The water quality deteriorates as the Barada River flows down the
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city; in the downstream of urbanized area, the BOD is as high as 100 mg/l, and the level of
NH; in some areas exceeds 30 mg/l (Ministry of Irrigation, 1994).  The conditions of smaller E
rivers and ditches, which are used to discharge raw sewage, are as bad as, or even worsc than
the Barada River. In general, the water quality is worse in summnier, when the natural flux is
low. The surface waters in the industrial zones of Damascus are seriously contaminated by
toxic substances, such as heavy metals. An aiarmiugl.y' .high concentration of chromium
(approx. 40 mg/L) was found in Dabaghat, whichjis a tannery area. - Also illegal pesticides

were found’ from surface water, which suggests excessive: use of illcgal pesticides in

- agriculture (see Appendix D of the Master Plan). Consequently surface water in downstream

- of Damascus is not suitable, or may be even utisafe, to use for irrigation, although it is used

heavily in agriculture as it is the most easily accessible water. There is a plan to relocate

polluting industries to an industrial park in Saramicr or Hoshbras. -

Due to the pollution of surface ivatpr, the quality of shallow groundwater has also
deteriorated significantly.  In general, water from shallow acjuifér‘ is not suitable for domestic

use.. The levels of heavy metals and other toxic organic chemicals need to be monitored very

“closely as the poltution By these substanf:e’s is believed to be spreading.

o Th_e'qilalities: of most 'groundwaters from deep wells (> 50 hi) are still acceplable for

domestic use. ' However, thé groundwater quality is not uniform, and there are two regions

_-wheré the groundwater qualities are as low as, or even worse than, the Syrian Drinking Water .

" Standard (Table C-4.8). - Groundwater in the weslern part of the cily. is usually characterized

by elevated levels of hardness, ~ salt and/or sulfur.  These are considered to be of geological
origin. - Groundwater in south Damascus (Kadam area) 1s high in nitrate and hardness.’ In
this region, the level of nitrate is as high -as.lhe;drinking water standards (50 mg-NOy/).
Scepage of sewage seems to be !he'méin reasons for this. A:ndthel_r _po._tenli.al source of
nitrogen in groundwaler is fertilizers, - Detailed di#cfussi.ons on Wale‘r_qila_lily‘ can be found in

Appendix D of the Master Plan Report.

< Mezze-Razy & Kafar Souseh-Lawan > : The Dairani river, which is a branch of the
Barada river, is as polluted as other branches of the Barada river. According to a study by -
the Ministry of Irsigation (1994), in which the water qualily of Dairani river was monitored in

Kafar Sousch, the DO was around 40 to 75 % of saturation, BOD was as high as 110 mg/L,,
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and NH; was as high as 50 mg/L in summer (Table C-4.9). The inflow of untreated sewage
is the main reason of the pollution. The interview survey conducted in June, 1997 revealed
that essentially all wastewater from the houses in the arcas ends up in the river {Chapter 3).
The local residents admitted that the most serious environmental problems in these areas is the
. . pollution of surface water, and rclafcd odor problem (Table C-3.21). Although the surface

water is heavily contaminated.
(3)  Noise and Vibration

< Damascus > : There is little information regarding noise and vibration problems in
Damascus.  The Ministry of State for the Environmental Affairs is developing environmentat
standards of noise for roadside and factories. Generally speaking, the noise level in
commercial districts of Damascus is high dtle to the h_eavy traflic condition. Vibration i;l the

historic part of the city is said to be causing damages to the historical buildings (JICA,. 1996).

< Mezze-Razy & Kafar Sousch-Lawan > : These arcas are less urbanized than the
- downtown Damascus, and there is no major source of noise and vibration problems, such as

major roads.  Therefore, the noise and vibration Icvc!s appear to be somewhat bélter than '-

niore urbanized areas of Damascus. - The present noise lcvcls in these areas are: pmbably

about 60 dB(A) along lhe Jocal streets in day time, and are about 40 dB(A) at mght

(4 4 _S.ubsidcﬁc_e' -

< Damascus > : Subsidence problems are found in Duminar, Kassion Mountain, and

‘the area around the Main Post Oflice near the Railway Station.” The subsidences in Dummar

~and the Kassion Vlountain are believed to be caused by silicate sand mining, and are not due to

. excessive groundwatcr withdrawal. The sub%idence around the Main Post Office is said to be

relatcd lo g,roundwater pumpmg at'a conslmchon site across the Barada River, aIthough the

connection is not clear.

< Mezz¢-Razy & Katar Souseh-Lawan > : ‘There is no known major subsidence

problem in these areas.
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4.2.4° Environmental Laws and Regulations

Environmental laws in Syria is in the developing stage. Although many laws and

“regulations have been formulated, most of them, including the Environmental Protection Act,

have not been ratified yet. This section reviews briefly the nature and status of these laws

and regulations that are pertinent to the proposed project.

(1) Environmental Protection Act (drafi) .

The fundamental environmental law in Syria, “Environmental Protection Act”, is has

been formulated, and is in the process of ratification. The following articles (drafl) are

 patticularly pertinent to the environmental aspects of water resources.

= Chapter i, Anticle 2-a: need for water quatity S_landards S _
s~ Chapterz I, Article 3: ¢ brbhibilion of pollution of surface water and aquifers

- Chapter 111; . Environmental‘Im'pact Assessr_ncnf. _

(2)  Drinking Water Standard (Law 45, 1994) |

‘The Syrian drinking water standard‘('gl‘abie C-4. ) is the oldest eaxVifomncntaI standard .

in Syna. [t was enacted in 1973, aind has bcen amended most rccently in1994. 1t generally

‘foilows the WHO dnnkmg waler slandard gu:dehne (1994)

(3}  Ambient Air Quality / Noise Slandard_(dral‘;)

“The mmlstry of the siates for enwro-zmem afYairs is dcvelopmg ambient air quality

standards, that also include noise siandard Tablc (‘-4 smnmanzes the proposed standards o

“which gcnera!ly follows the WHO standards o

(4)  Industrial Discharge Standard (draft)

Table C-4. summarizes the proposed industrial discharge standards applicable to

industry that releases wastewater to public sewerage system. This law was designed to
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protect water trealment plant from getting contaminated by toxic chemicals discharged by

industrics.
(5} EIA (draft)

Uncontrolled development oflen leads to environmental *disaster. To realize
cnvirohmentélly sound development, those who issue the permit or authorization to a
- development activity have to be informed about the potential environmental impact of the
'proposcd.acl_ivity. This assessment of potential environmental impact by the proposed
ac.liviiy is the aim of EIA.  Another important objective of EIA is to suggest any alternative
plans or mitigating measures to the decision makers so that the proponent of the praject can

- make the project as environmentally sound as possible.  Under the Environmental Protection

 Act; Chapter'1lI, EIA is now mandatory for: projects wi'lh_potcnlially large environmental -

" impact.

Protection of watcr resources is one of the most important goals of EIA in Syria.

- The following special considerations are incorporéited in the EIA Decree.

- According to EIA Decree (Draft), 'Anne_x 25,' waler basins which have a hydraulic

connection with permanent or semi-perntanent usable surface water or usable

aquifers arc designated as sensilive areas. - For any major project in such arca; EIA

is Ii!{cly to be ob!igafoxy.

- EIA is compulsory for all major water polluting activities or activities that use

significant amount of water. They are listed in EIA Decree (Draﬂ),‘An:nex I

- - ElA is compulsory for the following water supply activitics.

Activity ‘: . - Criterion for EIA requircment

“groundwater wells : - yield 2 10 MCMAear
artificial or controtled infiltration of water ° capacily = 10 MCMAear
TCSCIVoIrs reservoirs with capacity = 10 MCM

water pipelines with a diameter of more than 1 m
“and length of more than 10 kn
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(6)  Prohibition for Import and Use of Chemical Pesticides (Decision 10, 1980)'
This decision prohibits the import and use of the following 33 agrochemicals.

- aldicarb -HHDN. - arsenic compounds -BHC

- cadmium compounds - cyanide compounds - carbofuran _ - chlordane
- eyanofeinphos -cyhexatin - DDTs ' - digzinon
- dibrontochloro - dinoseb - cridosulfan © - - endrin
-EPN - heptachlor . - Ieptaphos . -dicofol
- dicldrin _ -oxyanpyl ' - paraguat - fenamiphos
" - fonofos ' - prothoate - - v -24.5-T - bromoxynil compounds
- daminozide - cthyl parathion - micrelic compounds - Nurine compounds
- dioxine compounds '

(7} ~ UNESCO 1972 Convemion'Qonccming the protection of the world cultural and

- natural heritage (1972)

Syria’s membership was ratified on August 13, 1975, - The Old Cily.o'f' Dan’nas;ﬁs,

'Palmyra, and Bosra are listed in the world heriiage fist of UNESCO.

"~ (8) Cultural Assets Law (Law 222, 1963)

This is the fundamental law to protect cultural assets in Syria. Accord_i_hg to l_liis law,

any human-made object that is ZOO'years@ld or older is considered as a cultural asset. All

cultural asset issues are handled by the Committee for Cultural Assets and

(9)  Protection of the Old City (Resol_ulibn No. 192/A, 1976} -

_ This resolution was issiied l:;y;thé Ministey of Culture to dcsign:at.e th¢ Old City as

*cultural assets. -~ A'special committee (Committee of the Old City of Damascus) was formed . -

to protect the Old City.
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4.3 Identification of Potentially Significant or Unknown Impacts
4.3.1  Synopsis of the Proposed Projects

(‘l) DMA project

As it was discussed in the Master Plan, as much as 35% of the water supplied by

DAWSSA is lost to leakage. This is a large loss of precious water resources. - DMA is a
'unified approach to control {eakage and water distribution by dividing the service area into a
number of mutually isolated blocks, and regulating the water distribution within or between

* the blocks by using a series of valves and pressure/flow rate monitors.

Construction_Stage : According to the proposed project, the service area will be

 divided into SO blocks, and 163 chambers (1.5'mX2.0 mXdepth to the network) will be

installed throughout the city to house monitars.” In addition, 2 km of D200-600 mm pipe will.

be installed, and S sluice valves and 3 reduciton valves will be installed.

Q,ucmnomSlﬁgc fhc operahon of DMA involves regu!ar momtormg of pressure and

- flow conditions in cach DMA blocks.” lhe obtamed data are used to further optimize’ the

opcrahon of water distribution syslem.
The details of lhle DMA project are explained in Chapter 5.2 of the Main Report.
{2)  Water supply in h-iczzc-.Razy and Kafar Souseh-Lawan

The areas 'of' Mc?m-Razy and Kafar-Souseh-Lawan are known as informal areas

bccause people have bmlt houscs in these ardas wrlhout oblaining permits from the’ mumcupal

1,0w:mmem These arcas arc least dcvcloped arcas in Damascus, aud water supply system is

only pa;iaally mslalled 1 hcre is no major water résources in the area, and many residents are

- cither sharmg connections thdt are not- ‘mean to serve so nany people or illegally stcaling

water.
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Construction Stage : The proposed project will install 15.5 km of distribution main and
% submain under exisling roads. The construction” work involves removal of pavement,

excavation, instaltment of pipes, backfill, restoration of pavement.

Qperation Stage : Water will be supplied from Wali scrvice resefvoir to Mezze-Razy

and Kafar Sousch-Lawan areas through the network,
The details of Mezze-Razy & Kafar Souseh-Lawan project is givéh in Appendix B.
(3)  Construction activities in the Old City

The Old City of Damascus is one of the most important culturat assets in Syria, and it -
is listed in the World Heritage List of 'UNESCO (1996) along with othér important cultural
assets in Syna, ﬁamelyj Palmyra and: lios_ra. Uﬁlike historical ruins of Pa.hn)}ré and Bosra, |
however, the Old City of Damascus is the living center of Damascus, and aboi}.t 20,000
‘people live in ihe old City. Many distribution pipes in the Old'Ci_ty are i_n'goch condition.

However, there are a number of old cast iron pipes in the Old City, and th(':& have to .be _
replaced soon to cbmr_ol maséive’ leakage. D_etailed Eavironniental Impact Assessment {IEIA)
on cons!mc.litm aclivity in the OMd Cily'is beyond the sébpe of this féasibility study. ~ However,
considering thc mlportance of the Ol Clty, and antlupated need to rcplacc old d:slnbutmn

mains, a gcneral and prehmmaiy HA oi consimulon actmncs in the Old City is prowded
Consinuction Stage : Replacement or new installation of pipes in the Old City. -
432 ldenfiﬁcation'of Potentially Significant or Unknown Impacts

" To identify potentially sig;niﬁ.canl em'i_ronmeméljil:npacls; the aclions associated ;.vith

" the construction stage and operation stage of the préposéd projcc::ls \'u’crg"anélyzéd with
respect to social environmental impaét, natural environmental impact, ‘and polllllim{-rclatcd_
environmental impact. - From this analysis, potentially significant environmental inipaéls, or

environmental impacts with unknown significance, were identified as follows.
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" : polentially significant environmenial impact, or impact unknown

X no significant environmental impact anticipated, and no further asscssment is necessary

The reasons of selection are explained in Table C-4.12. 'The.environmenml impacts

of the items selected here were analyzcd further in Environmental lmpacl Asscssmient (Secuon _

:C44)

433" Conformity with EIA Regulation in Syria
The EIA faw in Syria has not béen ratified, and at the time that this document was
' prepared, there was 'no 'regulalory requirement'to pcrfonh EIA ‘on the proposed: pr’bject

Therefare, the enwronmental 1mpact assessment was conducted based on lhe gmdelmes of

JICA (JICA 1994) and Worid Bank (World Bauk 1991).
4.4 | Environmental hmpact Assessment (ﬁ.lA) :

4.4.1  DMA Project

(i)' : .Ecu_llu.r.al ass.e_ts (c_onstru'cli_en stage) _

‘As a part of the DMA prOJect 16‘: underground chambers (size 1.5 mX2.0 m Xdeplh
' o[‘ the network) will be constructed lhroughout the city 1o house flow/pressure monitors,
These chambers are constructed under the existing roads where the water mains are already

- laid. ~ Therefore the chambers will not be built in the immediate proxiniity to important
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cultural assets. Furthermore, in designing the locations of chambers, locations very clbse to
important cultural assets were avoided {7 chambers will be installed in the perimeter but not
inside of the Old City. The general impacts of construction activities in the Old City were
assessed in Section 4.4.3).  Other construction activitics associated with the DMA project.
Consequently, the impacts of the DMA project to cultural assets will be small. - In aﬁy case,
there is a chance that a new cultural asset is discovered during construction. ~ Therefofc, a set

of guidelines to pfotect cultural aéscts _is givenin Chapt;:r 5.
(2) | f’ublic Health (operation stage)
1) Availabiiit& of Water (opcfation slage)
It is diflicult to estimate the .ai.nount of water saved by DMA b'ré)j:tect atoné as walcr:
conservation will be aéhiéyed by a number of ieakagt; reduction prograaﬁslinciuding DMA and

- replacement of leaky water mains. The tOtal amount of water saved by these programs. will

“be 185 M(;Mfyear whlch 15 cquwa!enl to the water consimption of 253 ,000 capnafyear-

iy

: (assummg 200 lpcd)
o 2) - Quality of supplicd water (operation stage)

Fable C 4.4 shows the expected volume- averaged quahly of water supphed by thc :

pro;ecl The concentrations, Cy.., were estimated as follows

>Ch
C :EY:

where C1 concemrauon of thc substame at weli/sprmg

t[ »”

(‘ 1

Y annual yicld (MCMfyear) of the wcl!i’sprmg

‘Because as much as 80 % of the supplied water comes from Figeh/Barada sources,
g which are known for good waler qualities, the yearly water quaﬁly easily satisfies the Syrian
Drinking Water Standards. However, the water quality is expected to deteriorate in dry -

season when the yield from Figeh Main Spring decreases (also sce APPENDIX D of Master
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“Plan Report). The DMA project will improve the qualily of supplied water in the following

WAYS.

1) Saving of High Quality Water : The DMA project will help reduce leakage of high
qualily water from the Figeh Spring.

- 2) Reduction _of Secondary Contamination : Leakage is a important source of
secondary contamination. The DMA will detect any. abnormally low pressure in

.the system, and help reduce the secondary contamination.

3) SiiategiQAllﬂcﬂﬁQn_Qﬂligh_QJialﬂy_Walﬂ : As it was discussed in the Master Plan,

water’ quality in Damascus is. not uniform in dry scason (nitrate and hardness.

problems) because low quality water from local. wells (e.g, Kadam Railway

Wellfield) is used to suppl.emcnt the high quality water from Figeh. The proposed

DMA project ‘will alter the water allocalion_'schenie',' which will also alter the -

distribution of water quality in the system.: Figure C-2.3 shows the predicted

g water quality (nitrate) in before (present conditon} and afler the implementation of

DMA project. 'Ahhol:ngh overall water quality wiil riot change, some improvement |

of ivat:erfquali'ly around the Kadam Store area and Kafar Souseh area is expected
.(see Section C-2.3).  These changes are due to the allocation of high quality water

to the area of low water quiality.

These positive iil)pa_cls of the DMA project can only be realized by constructing the

DMA system properly. Guidetines to reduce secondary contamination in the constniction

stage ‘are given in Section 4.5  Another important practices required 10 ensure safety of

supplied water are water quality monitoring and maintenance of the system. . These are also

QESCixsséd in Séction 4.5.
(:3) o \\’asléwétcr(operalion siagc)‘ B

As it was discussed in Section 4.2.3, surface water pollution by wastewater is one of
serious environmental problems in Damascus.  Wastewater problems are pertinent to water

supply projects at least for the following reasons.
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%% 1) Generation of wastewaler is an inevitable environmental consequence of a water -
supply project. By implementing the DMA project along with other leakage
control programs, a targe amount of supplied water (up to 18.5 MCM/year} will be

saved, which will, in turn, result in the net increase in wastewater.
2) Wastewater can pollute important water resources of water supply.

" 3) Both leakage and wastewater are significant sources of rencwable water resources
in Damascus. - Consequently the leakage control programs and wastewater control

programs can have profotind impacts on the regtonal environment and economy.

For these reasons, 'a‘\\.zatér supply program should be:accornpari'ied by appropriate

y wa'stewatcr'oontr'ol program(s); and these two should be implemented as a set. - To deal with

the wastewater problem,‘:'Damascus Municipality is currently developing a - central \wrlor

. treatment  facility in Damascus suburb (Section 4.2.1), which is cxp‘ectéd to become
§ e ope_roliohal by the end of 1997 before the implementation of the proposed water supply
| - project. This sewerage progranr wi'll_'bo used 't_o treat wastéwater associated with the water-

.: -. supply project.

“This repoit is conceriied with thie eavironmental impact assessment of th_e.pro_p'oscd

wal_er supply projects, and l.hc envirormrentall impact asscssment of llre sewerage progra:nr is

. bcyond‘ the scope of this work. However, there are a number of environmentél concerns

assocraled wrlh the current scwerage program “if the sewerage'program fails, the generated .
“wastewater will continuie to be d:schargcd o lhe environment without trealment, and the
B water pollulron problem in Damascus will be worsen Therefore lmpoﬂanl envrronmemal
-issues acsocrated with the water supply and sewerage - programs are revmwed here.

' DAWSSA is urgcd to discuss these issues with the Damascus Mumcrpahty and the newly

established sewerage authority so that failure of the sewerage program can be prevented.

% 1) Qperation of treatment facility : The planned facility will adopt activated studge
technology to treat wastewater. Activated sludge is a very popular method,

although it is rather sophisticated, and requires highly trained technicians to operate. |
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2) Toxic substances in sewage = Toxic substances such as heavy meials in sewer can
kill microorganisms in the activated sludge system. In addition, contaminated
treated water and conipost cannot be used for agriculture. Therefore, it is very
important to regulate the amount of toxic substances discharg_ed to sewer cspecially
from industries. Enforcement of the industrial efluent discharge standard to sewer

{Section 4.2.4) will be essential to operate the treatment facility properly.

3) Recharge in the upper Damascus basin : The amount of groundwater recharge in
the upper Damscus basin will be reduced due to the reduction of water leakage
achteved by proposed DMA system. On the other hand, groundwater abstraction

amounts from DAWSSA's wellfields in the upper Damascus basin are expected to

' -.be greatly decreased because of the water savmg effects of the proposed DMA

' systcm In addmon to the above conditions lhe current sewerage program aims at
the maximum re- usc of treated wastewater For agricultural use in the Ghouta area,

east of Damascus. This wilt further rcduce the need to ;,roundwalcr mstead of

abstraction of groundwater for irrigation use. ~ The pro;ect will not, therefore, have

a signiﬁca_nt i:]}péc_t on the \:va_itc.r_ballan:ce of the upper _D'amascus basin;
4.4_2_ M?;ZQTRazy & Kafar Spﬁlsszh-[,a\yaul ;Project. ‘
(1) ' .l.éca! sot:io_-econmny;(co.n.s.lru'cﬁon stage a;nd oﬁer‘alion’ slége)
l). . Locz_n_l .socio-e.c;onomic ir.npa.ct of c.(.)nsl.mc.tion activiiies (cgnslmction stage)

- Because the water supply s’y_stems'-aréjinsla_lled_ under roads, no relocation or

reseli!ement of local residents is anticipated. Aécbrdi_ng to the result of the interview sinrvey, |

80 % of the residents éxpfessed no concern about the:pro:poscd project {Tablé C-3.22). The
] ocal res_idems are awaié of the direct benefit of the water shpplj project; and they are
aallicipaliulg large I.ong~term' benefit of the project in comparison to the short-term adverse
impact of the c'on.slmclion works. llbwever, the local residents are hoping that this
construclion activities are done as fast as possible to minimize inconvenience. Some of the

* important issues for the local residents are chitdren’s safely during construction (about 7 %),
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dust problem (5 %), noise problem (4 %) and teaflic-related problem such as commuting,
customérs’- access to the arca, and traftic jam (4 %) (Table C-3.22). | Negative socio-
economic impacts of the construction works to the tocal residents can be greatly minimized by
informing the residents about the project prior to the construction works. Section 4.5
provides a set of guidelines to minimize general negative impacts of the construclion :aclivilics

to the local residents.

2):  Affordability (olﬁeral'{on s.!age)

The interview survey showed that the current informal users pay minimal amount for.
water use.  With the completion of the project, these informal users become formal users, and

they will have to pay the official water charge for the service. The impact of this increase in

expenditure to the local residents depends highly on the financial capacity of the customers,
“which is analyzed in dctall in Appendix D. ~ Although the local residents in the i'nformal areas
have limited i mcomc (average houshold income SL-3,000 - 6 500fhousehold/monlh) the local_ i_

_re_mdems will have suflicient capacity to absorb increase m_ expenditure. The- interview

surv.ey.showed that 4 % of the informal residents refused to pay at ali (F able C-3.16). 46 %

- of the informat résidcﬁts 'agrced to pay as long as the tarilt is baseéd on the actual spending
 (Table C-3.16). ‘These results mdlcalc that lhc local residents feel lhat the water charge is.
; rcasonab!e lnmdentally, the avcrage electncny tarif¥, Wthh cssenually all res:dcms pay, is
- SL 358/househ0id/momh and is miuch higher lhan the waler lanﬂ (Table C-3. IS)

3) Equity (operation stage)

The people who ¢ are benefited by the proposed project wull be lumted to the remden!s.

in Mezze-Razy and Kafar Souseh Lawan areas. Neverlhcless lhe project wnll contribute lo

| thc cqmly among. lhe people in Damascus for the following reasons

- Currently public water ‘supply in these areas is limited, \vhilé most other aréas',iui '
Damascus are serviced by DAWSSA.
- The living standard of the beneficiaries (people in these areas) is lower than the

average of Damascus.
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- Many people living in these areas are informal use, while others are paying for the
water. The project will stop the informal use, and charge the water -users
according to their consumption.

The project, however, will not benefit the peaple outside of Damascus.

(2)  Public Health {operation stage)

¥ ) Availability of water (operation stage)

According to the interview survey, 27 % (Mezze - Razy) and 37_ % (Kafar Souseh -

Lawan) of the residents claimed that the lack of clean and safe drinking water is the most

* serious environmental problem in the area (Table C-3.21). ~ This condition will be improved

significantly with the installation of proposed waler supply systenr.

2) " Quality of supplied wé’Icr (operation stage)

- Table C-4.4 shows the expected quality of water supplied by the project. - Acco:rding ‘-

- to the proposed DMA project, waters supplied to Mezze-Razy & Kafar Sousch Lawan ar¢as

are fed from Wali Reservoir. The 100 % of the supplied water comes from: Flgch/Barada'

sources, which  arc known for good water qualmc_s (also sce Figure C-2.4).- Consequently :

water quality will be s.uperb'lhro'ughout year, and will easily satisfy the Syrian Diinkihg Wal{*r

- Standards.

" Another very impbrtanl issue in water quality is the prevention of secondary polluiion

i‘rom pooﬂy connected joml 1llegal connccnon coiroded pipe, dead-end pipe m which the

_ waler is’ stag,nant €ross- connectcd cireuit, and lmproperly installed water storage dcwces

:Thc propOSed pro;ect IS e\peclcd to reduce secondary contamination by ensurmg the

fol!owmgs

- proper installation of system
- climination of illegal connection

- 'propbr pressure regulation through DMA program
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- regular maintenance of the system

- water qualily monitoring program

- 3) Water-borne diseases and overall public health condition (operation stage)

Public health condition is determined by many factors and it is difficult to qualitatively

estimate the i improvement of general public health conditions brought by thc proposed project -
‘ Nevertheless, lhere is no doubt that the project will greally enhance the overall pubhc health

-condition of the arca by providing the local residents with suﬂlclent quantity of safc water to

drink, wash hands, bath, and wash vegetables and fruits.  Further improvement of public

health condition fequires effective wastewater management.

- (3)  Transportation (construction stage)

Accordmg lo ‘the results of lmemew survey, mcrel) 4 % of the residents cxpressed'

- concerns aboul the traflic relaled socio- économic impacts, such as commutmg and customers’

- access Lo ths;._area ('_!‘able C-3.22)T }'lowever, these roads are generally narrow (e.g., 60 % of

the roads in Mezze-Razy area are 4 - 6 m wide, T able C-4.3) and construction activities will .

'. inevil'ably aftect the traflic ccndition Although it is difficult to avoid\rdl‘ﬁc pr0blcm$"during
| construchon they can be minimize by enf‘orcmg, a sct of mmgatmg practices as suggcsted in

' Sectlon 4 5

(4)  Construction related noise and vibration {construction stage)

Table below gives the estimated noise and vibration power levels near the imajor noise

~ and vibration sources to be used in the construction.

source _noise, dB(A) - vibration, dB
. distance fromsource  ~ T L Sm
loader : - - 60 '
cxcavator 83 - 05
asphalt cutter 85 " 55
conerete breaker 130 60
dump lrack 85 - 60 _
generator 85 60 :

Source:  MITI, 1985; AIMC, 1985
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Noise and vibration levels are determined by the specification ‘and the working
condition of the construction machinery, and these estimates are given only lo provide general
“idea of noise and vibration levels near the construction machineries.  When more than one
source (power level L;) exist simultancously, the overall noise (L) and vibration levels can

i be estimated as follows.

L., =10log D 104"

If we assume that all (hese machineries are in operation simultaneously in proximity,

the overall noise and vibration tevel may be as high as 100 dB(A) and 65 dB respectively. In

realily, howovcr not all’ machmcncs are uscd s:muh'mcously in proximity. Therefore, the

‘ typlcai overall noise leve near the source is estimated lo be around 85 dB(A} and the

vnbrahon levc_:t would be around 60 dB. ‘ ‘

Iho noise and vabrahon levels d:e out rapidly as (he dtslaucc from the source increascs,

" \»hlch may be roughly estimated as follows
Noise
Ly(r)= I,N(;;,)f QOlog[ﬂ) -8 (assummg point source)
where . La{r): noxsc powerlev«,l at dxslanco“ ? l'rom the source

" Laf{ro) : noise power Ievel at dxslancc “ry” from the source

Vibration

i I.,;(!_')“—T L.x)- lOloé(LJ —a (assuming point souroe)
e Ny o N

where L@z} vibration lovel at distance " * froni the source {dB)
La(ro} : vnbrahon level at distance “ro” from the source (dB)

a: coeﬁment rclaled to the dissipation of vibration in ground
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Based on these prediction nicthod, the noise and vibration levels at 20 m from the
source were estimated as 68 dB(A) for noise and 50 dB for vibration. When a hand breaker
is used, the noise level at 20 m from the source would be as high as 82 dB{A). It should be

noted that transmissions of noise (through air) and vibration (through ground) are also

“affected by reffection, difitaction, and absorption, and these estimates are only first-order

approximation,

The predicted level of Vibr'aﬁon (50 dB) is lower than th;e admissible vibration standard
for similar construciton activity in Japan (70 dB) (there is no environmentat sianda:“d for noise -
and vibration in Syria).: i-’l"he noise level is also lower than the admissible noise standard for
similar constrnuction att.ivitiy in Japan (80 1o 85 dB(A)). In 4ddition, the arca where noisc
and vibration levels are high will be comaincd"\\:.fithin immediate vicinity of construction silés.

Therefore the inipacts’ of noise and vibration during the construcition activities will not be

significant. cheﬁheless,.Ihe‘djesir'ablc noise for residehtial areas is about 55.dB(A) (based

on the Japanese environmental standards for noise and vibration in residential area in daytime).

‘Therefore, it is éssential to reduce noise and vibration levels during consutruction activities.

* A set of guidlines to reduce noise and vibration during construction are given in Section 5.1.

Good public relalion with the local residents will b¢ the key 1o minimize environmental impé_:ct.
(5)  Waslewater (operation stage) . -

“The. polh}tion of surface water by wastewater is '_'alfcady- the most: serious

‘environmental problems in the areas, and an active control of wastewater is essential to solve.

this problem.  Assuming the average water consumplion of 200 Iped, - the increase in

wastewater will be 2.3 MCM/year.  As. it was discussed in Sections 4.2.1, the local
government has a‘pl.an to 'SOI_.Vé_ this probien_ll v'.fith'combir':e.d :sc_\\_’er systems and a céntral water
treatment plant in Adrer. .Impon_ant.j cnvironimental jssues retated to this plan were also
mentioned in Secl'io"n'4.2,l' élféady. fz':\'n' issue pérficula,rly inipbrtani fo Ihé informal areasiof
Mezze-Razy aﬁd Kafar Souseh-Lawan is the devéldpment-of sewer system, \\"h?ch lags behind
the other part of Damascus.  As the; sﬁf[’ace water quality of Dairani river s.uggesls,‘ a large
part of surface water is contaminated by wastewater. This is a serious environmental damage

to the local farmers who depend on the surface water.
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4.4.3 - Construction Works in the Old City

According 1o the World Bank (1991), *“any project which involves excavation, teveling
or filling of earth as part of constniction operational practices, is a potential threat to

archacological and historical remains.”
(1) Cultural assets (construction stage)

There are numcrous cultural assets with different levels of importance in the Old Cily,

Figure C-4.4 shows the location of important cultural assets in the Oid City. Based on the
World Bank’s classificétio_n scheme (Goodland and Webb, 1989), most of these assets niay be
classified as tangible and immovable (classification l). and historic and/or religious
' (ciassiﬁcati_on 2). In addition to these lmporlant cultural assels, there are numerous 165q

impor_lant cultural assets.  Most of lhe old water su pply mams are buried under existing roads,

and direct impact of the construction activitics related to water. supply project will be limited
to the old roads (some of the stone-paved roads are over 100 years old). Judging from ot_her :

~ utility-related construction activities (sewerage, electricity, and telephone) in the Old City,

' 'rcplacemen't of old water supply mains in the Old City ¢an be achieved with minimal impact to
cultural asscts as long as lhe pcnmt is oblained from the relevant aulhonly, and a set of

gmdelmcs to protect cultural assets arc fol[owed
(2)  Traflic {construction stage)

A labyrinth of narrow, wisting alleyways in the Old Cily was designed hundreds of

- years ago, and is not suitable for automobile traflic. However, many automobiles make their
ways mto the Old Clty, and the lraﬂtc condmon in the Old Clly, especially in the commerdial
dlstncts, lS dts{rcssmg Consfmcuon works in the Old City WiH make the situation WOrse,

and will create sizable social impact to the area.  This has to be misiimized by practicing a

series of mitigating activities recommended in Section 5.1. -
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(3)  Vibration (construction stage)

The damage of building caused by vibration depends on the integrity of the building,

ground condition, type and duration of impact, etc., and it is-nol possible to draw general

“concluston about at what point vibration will cause damage to a building.. But many

buildings get minor structural damage if the vibration exceeds 70 dB (MITI, 1985). The

~ buildings in the Old City are very old (many of them are- at least 100 years old), and are
- expected to be even more vulnerable to vibration, The estimated vibration levels near
 construction machinerics (7 m) are about 60 dB3 (séc Table in Section 4.4.2 4). The roads

“in the old city are generally narrow (many roads are about 3 m wide, and winding), and the

building walls are built right next to the roads.  Therefore, it will be difticult to expect much
distance for damping of vibration. - Judging from these conditions, it is possibl'e that structural
damage is inflicted on a builindg i[‘ the consteuction work is not designéd and carried out

properly (in the pasl a few. mmdems of structural damage (cracks) to houses have occured

'dunng public utility related conslmctlon‘achvatu,s). In Section S 1, a set of gmdclmes for

construction activities in the Old City is provided. .

(4) - Air poflution and noise

Although air polluhon assouatcd with lhe construcuon acuvuy will be rather small, air

L pollutton in the Old City requlrcs a special aucnt;on because vcnhlahon in the Old City is poor

(especially in the Souks), and dlspcrsmn of po]lulam will be limited. - Noise also rcqmres- |

special allention because the area is densely populated, especially dayhme Again, a series of

mitigating practices is strongly recommended.
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