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ASSESSMENT PROIECT OF THE WATER AND SANITATION SECTOR IN [RAQ

Presentation of a Sector Assessment for
WES

Background and Objectives-of the Study

The outcome of the study aims to establish a national reference for drawing up action plans
and defining standards for the WES Sector till 2010.

* This Sector Assessment Project is one of the components of UNICEF’s programme of co-
operation with the Government of Iraq for the year 1999-2000.

» The execution of the agreement, dated 16" December 1999, started on January 24th, 2000
with an overview of available information and the drawing up of questionnaires to be used in
a complementary sector survey; the corresponding data was gathered by a UNICEF team
from February to July 2000. An Inception Report was issued in August 2000.

= The scope of work was reviewed with UNICEF during the Inception Phase, emphasising
UNICEF's interest in developing a National Information System, with the aim of facilitating
the structuring of integrated strategic action plans for the WES sector.,

» A series of site visits was carried out by Safege’s technical specialists from November 2000
to February 2001.

Project Components

The Assessment Project covers the range of public services related to drinking water supply,
wastewater collection and disposal, and garbage collection and disposal. This study compriscs
(i) the assessment of public utilities, which will be covered by Chapters 1, 2 and 3 of the DFR,
and (i1) the preparation of guidelines for Sector Development Planning, integrated in Chapters 4,
5 and 6. In addition, the assessment includes an overall evaluation of the water quality control
system (chapter 7 of the DFR).

The document we are presenting below is a Draft version of the Final Report (DFR) of the
study. The DFR is broken down into 7 Chapters; the assessment is based on data collected by
UNICEF and provided by the WES Authoritics of Iraq in Year 2000. As requested by UNICEF,
the collected data was organised in 2 database, which was structured in co-ordination with
UNICEF in a way that will allow updating and facilitate its integration into the gencral
information system developed by this entity (UNICEF).

A nucleus of MIS was structured, allowing relevant synthetic outputs to be produced rclath to
Sector Performance Indicators. These outputs were included to assist the relevant WES planning
departments m structuring development strategics and co-ordinating WES action plans.

JUNE 2001 - SAFEGE
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ASSUSSMENT PROJIECT OF THE WATUR AND SANITATION SECTOR IN IRAQ

PP
‘ ‘\%?- UV'JW p Ny = Amjcm.mwa"*‘-& Racr'(m NoThown 3%
le icqReatuieg of Witer SSpply Utilitics
Paramefer C‘s@ \Ldl{ ) \Q{Nl) Units

Population served (in 2000) 1T T8T708] 4760000 2 915000
Including 26% 0.33% 36%iin rural arcas

g Number of service connections 1 284 000 567 551 232 590{Units
Including 82%, 60% 91%]are domeslic conncctions
Personnel 11 044 1420 3 354|Employces
_lﬁcluding 14% 4% INA For sanitation services
Pipe network length (km) 19 940 7750 1 775(Km
Average Diameter 176 213 214/Mm
Agce ol pipes (years) 22 24 16| Years
;\vcrugc production capacity SSI73170 22998550 306 500[mAd
‘Avcrugc effective production 1053{ 048 90[Million cubic meters in 2000
Avcrage supply 708 389 47\ Million cubic meters in 2000

The Adequacy of the water supply service measurcs how {ar the service provided by the waler
utilities manages o satis{y the requirements of the population:

o The Service Coverage (WSC), which cvaluates the percentage of the population recciving
enough potable water from public networks to salisfy their needs.

o The Rate of Supply (WSR), which evaluates the average quantity of potable waler supplied
to all categorics of scrvice conncctions expressed in litre per capita per day (Iped) in relation
to the served population,

o The Shortage Rate (SHR), which cvaluates the proportion of the served population
rceciving an inadequalte quantity of water (deemed insufficient to address their actual needs).

The Production Capacity Rate (PCR), which cvaluates the production capacity of waler

projects related to the total population in Iped. This indicator expresses the intensity of public
investiment in the sector.

Table 3: Water Supply Coverage Indicator in Iraq in Year 2000 (WSC)'

Water Authority Urban Coverage  Rural :'_Co\/(::rugc'.\u
“population * in urban population. . inrural -
- SUP2000 arcas  SRP2000°° areas -
| uwsc .- RWSC .
Mayoralty of Baghdad 4753379 100% 15 694 100%
“Total GCWS 8234575,  88% 2926598 .. 43%
Total ARNI 2190136 87% 749 160 73%
‘Average Iraq WES 15178 090 91% 3691452 48% -

" Fram Database - Query 11°1
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EXECUTIVE SUMMARY

Table 4: Average Water Supply Rates in 20007

Water Authority  : UPC-2000 ..  UWSR . .\ RPC-2000, ;. :.]
Co L e dpedl s e
Mayoralty of Baghdad 1772 140 224 2 240

“Total GCWS 2549881 208 334773

Total ARNI 245 248 59 @)

"Average Irag WES C 4567269 o S 3370130

Compliance with the adequacy line is evaluated by a shortage indicator, which mecasures the %
of population served by public utilities, which does not receive adequate service according to
the Adequacy Line Criteria established by the GOI water authorities.

The efficiency of the water sector can be cvaluated by the following indicators:

Table 5: Comparison of The Main Efficiency Parameters

N BWA GCWs.  ARNI
Intensity of investment effort measured by the Depreciation - |
Cost (DC ID 1999)/served population[1] 12.21 20.13
Productivity of service production resources: R

o O&M costs ID/population served 256.18 57235
o  The productivity of the personnel is evaluated by considering the following ratios:

§  Personnel expenditure (ID/m? produced) 0.47 | 1.53

§  Population served per employee o 2145 . 1195 ... 868

§  Length of pipes per employee (kn/employee) 3.48 2.35 0.53

§ Installed production capacity (m*/d per employee) . 1090 . . 552 . - 68

Sanitation sub-sector

The sanitation (including garbage) sub-sector falls far short of GOI objectives. The assessment
1s presented with a view to claborating a development planning tool.

The performance of the sanitation sub-sector is cvaluated by performance indicators including:
* Adequacy indicators such as coverage and level of service.

« Dependability indicators. These indicators are primarily related to external factors that have
an impact on defining or prioritising sector development. They comprise parameters such as:

size of sub-distnict (urban or rural population), groundwater level, river sensibility to
pollution,

e Lifficiency indicators. These describe the condition of the existing infrastructure and are used

1o assess rchabilitation requirements. They are not used for prioritisation, however, since
rehabilitation is the main priority.

! From database, Query WSR/DSR

+ * The relevant data was tot available for this study. In rural areas the utilitics are operated by the communitics and the production
records were not available,

SAFEGE - INTERMATIONAL DEPARTMENT
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ASSESSMENT PROJECT OF THE WATER AND SANITATION SECTOR IN [RAQ

Table 6 : Sanitation Adequacy Performance Indicators

Parameter CSR | MdB | ARNI] Comment
Percentage of urban population with 10% |80% |0%
sewers and treatment
Percentage of urban population served [79% [20% |66%
by on-site sanitation
Percentage of rural population served |36% | 100% |38% No rural area is provided with sewers
by on-site sanitation and treatment

25% | 8% Defined as the value of recent

Garbage collection performance
indicator

2%

equipment/value of needed equipment

Sector Planning Framework

In ARNI, UNICEF assists the local governments of the Autonomous Region in developing
/ WES policies, and co-ordinates the public investment programmes; the financing of these

programmes relies on the Oil-for-Food 6-month programmes agreed between the GOI and the

UN. Technical Sector Planning activities and co-ordination rely on local UNICEF agencies.

In Centre South, WES Sector policies and tariff setting are established by the central GOI,
which allocates public funds from the annual budgets for capital expenditure. The Planning
Commission decides how these funds are to be allocated to the two regional WES Authorities,
‘according to 5-year sub-sector development plans. Capex Planning is the main effective

instrument used to implement WES development policies.

JUNE 2001 - SAFEGE
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O&M expenditure is to be charged to uscrs through a National Tariff Setting; the operating
Water Dircctorates are responsible for billing and collecting WES revenue, which will be shared

GOl
Allocate funding instruments
to finance public capital
expenditure of the WES
' sector

Oil sales
income

Fiscal

FCC
Incomes

A 4

SECTOR INVESTMENT
ANNUAL BUDGET
' Y

v
Northern
Centre South ngoralty of Autonomous
aghdad Reqi
egion

Chart 1. Budget Planning Framework

by the other opcrating sub-sector Directorates to cover their specific expenditure.

Water sector Action Plans are related to 3 key performance indicators which reflect the GOI's

WES policies:

The coverage of services related to the 2010 target.
The rates of compliance with the targeted 2010 Ievel of service.

The efficiency indicator related to the targeted UFW rate in 2010,

The indicators are weighted to be evaluated from 0 to 100; the most critical situation 1s rated

100.

In the water sector the ranking of the Governorates’ needs in the 3 Authorities is evaluated in

the chart below:

SAFEGE ~ INTERNATIONAL DEPARTMENT
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The GOI's primary aim with regard to the Sanitation sub-sector is to ensure the hygienic
disposal of all liquid and solid waste.

The development plans of the sanitation sector are related to:

» The coverage of services in relation to the 2010 target.

+ Inurban areas, the increase of the share of sewerage versus on-site sanitation.
+ Inurban areas, meeting garbage collection needs.

The Governorate's needs with regard to sanitation were evaluated by defining global
performance indicators:

¢ Urban scwage indicator
¢ Rural scewaye indicator
« Urban garbage indicator.

These performance indicators consist in the weighting of adequacy and dq)undablhty indicators
at sub-district level.

Water Scctor Development Planning

The Ideal Option consists in achieving GOI objectives for 2010:

2 >
 Coverage of 100% urban population and 90% rural population.
2—-—" "1

» Delivering targeted rates of supply.
» Achicving an efficicney rate of production facilitics of 90%.

* Achicving an cfficiency rate of distribution networks as scheduled by the Water Authoritics
for 2010 (about 15%).

JUNE 2001 - SAFEGE
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EXECUTIVE SUMMARY

The action plans are cvaluated at Governorate level, resulting in the following needs:

REGION REHAB EXTENSION & TOTAL TOTAL| CAPEXN/

UPGRADING CAPITA

FOREIGN| LOCAL |FOREIG | LOCAL [FOREIGN| LOCAL (MS) (8/INH.)

(M%) (MID) N(M§) (MID) (M$) (MID)
Centre-South Irag 746 59310 2429 267 589 3175} 356900 3353 100
Mavoralty of Baghdad 513 49 643 1 355 74 407 1 868| 124 049 1930 301
=P Autonomous Northern Region 70 5399 779 924 8§49 6 323 1133 241
TOTAL 1329 624 861 4 563 425193 589211 050054 6417 200
RLEGION FOREIGN | LOCAL OPEX OPEX OPEX

(ME) (MID) (USS$/m) 1D/ m’) ID/Capita
Centre-South Jraq 13,91 23283 0.009 8.1 1112
Mayoralty of Baghdad 6.2 7 066 0.008 5.6 1103
*P Autonomous Northem Region 3.4 44 0.008 0.1 9.32
TOTAL { 23] 34296 0.008 7.1 1070,

The "Minimum”" Option consists in achieving a set of minimum targets, which are listed below:

¢ To maintain the current rates of coverage until 2010

» To achicve 90% production cfficicncy by rchabilitating the existing facilities
e To dcliver the GOl rates of supply for 2010 to the population served by the public utilitics
o To achieve 25% UFW, which represents a 40% rcduction with respect to the existing
situation. This option docs not include leakage detection camipaigns.
REGION REHAB EXTENSION & TOTAL TOTAL | CAPEN/
. N
UPGRADING CAPITA
FOREIGN| LOCAL |FOREIG| LOCAL |FOREIGN} LOCAL (M3) (3/INH.)
B (MS (MID) | NeMS) | (MID) (MS) | (MID)
Centre-South lrag 048 83929 1820] 190001 24781 273930 2015 172
Mayoralty of Baghdad 512 43110 1 355 74 313 1869; 117423 1 928 301
‘Autonomous Northern Repion 61 4013 742 860 808 5473 1054 262
TOTAL 1228 342 169 3927) 341731 5 155] 8§83 900 5 597 219
RIZGION FOREIGN | LOCAL OPEX OPEX OPEX
(M3) (MiD) USS/M3 ID/mi) [D/Capita
Centre-South Irag 12.2) 20215 0.009 8.1 1333
Mayoralty of Baghdad 6.2 7 034 0.008 5.6 1099
Autonomous Northern Region (NID) 3.3 43 0.008 0.1 10.62
ITOTAL 221 31100 0.008 7.0 1215

A comparison of the various options shows the advantages of an aggressive UFW management
programme, '

10 SAFEGE = INFERNATIONAL DEFARTMUNT



ASSESSMENT PROJECT OF THE WATER AND SANITATION SECTOR N IRAQ

Sanitation Sector Development Planning

The ideal option consists of:

¢ Coverage of 100% of the urban population by sewers connected to treatment plants.

¢ Coverage of 100% of the sedentary rural population with individual septic tanks or pit

latrines.

¢ Coverage of 100% of the urban population with garbage management.

The action plans are evaluated at Governorate level, resulting in the following needs:

REGION URBAN RURAL URBAN TOTAL
Sanitation Sanitation Garbage
FOREIGN LOCAL FOREIGN | LOCAL |FOREIGN | LOCAL (M3)
INVESTMENTS (M3) (MID) (M3) (MID) (MS) (MID)
Centre-South Iraq. 1196 475 949 167 163 1 764
Mayoralty of Baghdad 704 402 766 0 151 1357
Autonomous Northern Region 287 424 26 101 434
REGION URBAN RURAL URZ.
Sanitation Sanitation Garbuge
OPERATING COSTS Year 10 1D/ 1D/ 1D/
Conncction Cesspit Inhabitant
Centre-South Irag 905 1205 216
Mayoralty of Baghdad 3624 1106 213
Autonomous Northern Region NID 31 NID 10 NID 2.5

i A e DR DIER BEL AR . . - 9 . . - ‘-" "-

Considering that the sector presently falls far short of the GOI's objectives, rather than defining
a minimum option involving a combination of factors that are not known and are subject to
raptd changes, such as the yearly capacity to extend the sewer network, the methodology
consists in proposing criteria for prioritisation. The limits to sector developments are set by
financial and technical constraints.

JUNE 2001 - SAFEGE 1 1
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INSTITUTIONAL FRAMEWORK OF WATER AND SANITATION SECTOR

L RS R T T Sector Admindstragve Structure Y L i
ool P 'Baghdad City 0 Center South - utonomous Gov./| Autonomous Gov.’
v Funetions - oo D . of Sulaymaniyah
i Sector " Mayoraltyof = Min. of lntcrior |

i Management - iBaghdad

1. Institutional Framework oyf- Water and
Sanitation sector

1.1 General Overview

The institutional framework of the water and sanitation (WES) sector depends on geographic
differences. There exist three main frameworks related to the following areas:

* Mayoralty of Baghdad (MBG). with the ninc (9) main municipalitics of the Baghdad
Governorate.

e Cenlter-south Region (CSR), comprising 15 Governoraltes, and
* Autonomous Region of Northern Iraq (ARNI), created by Law on March 11, 1974,

The Government of Iraq (GOI) establishes scetor performance policies and standards, tariff
setting, and provides financing for the capital expenditure. Regional Authorities are responsible,
within the boundaries of the geographic units, for development planning, execution of public
works, and the operation of public utilities: The Mayoralty of Baghdad (MBG), and the General
Corporation of Water and Sewerage (GCWS) in the other 15 Governorates of the Center-South

Region.

The boundaries of the 3 operational geographic units are represented hereafler in Map 1.
Geographic Organization of WES Seclor Administration.

Tabie 1-1: Regional Authorities & Geographical Sector

Water Supply & BWA

Sewerage ‘BSA ~ .77 . GCWS

Operation P

Solid Waste Deputy Mayor of  General

Collection & Municipalities Directorate of MMT
Disposal Municipalities

JUNE 2001 - SAFEGE
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INSTIHUTUONAL FRAMEWORK OF WATER AND SANTTATION SECTOR

There is no such specific cntity with overall authority on the scctor development and
management in the ARNI; the Governorates of Erbil and Dohuk on one side, and Sulaymaniyah
on the other, have cach one their own organization, staffing and policics.

The scctions below describe the organization of the scetor in cach geographical unit, and the
institutional boundarics, financial features and stalling of the scclor authoritics and public

operators.

Besides the Ministrics that dircctly oversce the scctor. institutions, other Governmental
institutions are indircctly involved in the sector:

» The Hydrology Department of the Ministry of Irrigation in charge of monitoring the water

quality in the rivers and lakes. Watcr resources arc classificd into four categories: (i) rivers,
streams and their branches; (ii) canals; (ii1) lakes and water bodies; and (iv) springs, wells
and ground water. Water quality for these categories is specified. Also the effluent standards
are defined according to four categories of receiving bodies: (i) rivers; (ii) sewer systems;
(in) agnicultural drainage system; and (iv) marshes (Law 25/1967).

The Ministry of Health in charge of double-checking the quality of drinking water supplied
to the population according to standards issued in 1974, in accordance with WHO and other
international standards. The Ministry of Health is also in charge of monitoring the site
sclection and the operation of sanitary landfills according to 1980 specifications. However,
landfills are generally not well maintained because of lack of equipment and proper staffing,
and limited numbers of dump sites suitable for sanitary landfills.

The Ministry of Industry monitoring the effluents and solid waste disposed of by the

P

industries.

The National and Provincial Environmental Councils established under Law No 2 of 1997, ¢
in charge of protecting and 1mproving the environmental conditions in the country.

The main Non Governmental Organizations (NGQ’s) involved in the sector are:

- The General Federation of Iraqi Women (GFIW), involved in advising women,“‘

especially in rural areas, in the field of water supply and sanitation.

- The Iraqi Society for Environment Protection and Improvement (ISEPI), involved in
developing low cost technology for waste treatment and recycling.

1.2 Population

The CSO provides population data corresponding to the last 3 censuses: 1977, 1987 and 1997,
Population data corresponding to 1997 were provided by CSO, broken down into rural and

urban population, per sub-district.

June 2001 - SAFEGE
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Table 1-2: Population Ilistorical Da(a

Governorate Area km? 1977 1987 1997

Anbar 138 501 466 059 820 690 1 020 695

| Babil 6468 592016 1109574 1186015
Baghdad 734 J 189700 3841268 994 665

| Basrah 19 070 1008 626 872176 1 569 385
Diala 19076 587 754 961 073 1130504

H Dohuk 6 553 250 575 293 304 335300
| Erbil 14 471 541 456 770 439 1130 504
Kerbala 5034 269 822 469 282 594 616
Mayoralty of Baghdad Included within Baghdad Gov. 4 385038
Missan 16072 372 575 487 448 645 731
Muthanna 51740 215637 315 816 429 233
Najaf 28 824 389 680 590 078 806 597
Nincvah 35899 1105671 1479430 2120923
Qadisiyah 8153 423 006 559 805 779 588
Salaheldin 26 175 363 819 726 138 905 105

%| Sulaymanyiah 17023 690 557 951723 1361 800
Ta'meem 10 282 495 425 601219 777 811
Thiqar 12 900 622 979 921 066 1185679
Wasit 17 153 415140 564 670 786 150
Total/Average 434 128] 12000497] 16335199 22186313

The population in ycar-2000 was extrapolated from 1997-Census records using Governorate

population growth rates, which were first assumed as the average of PGRs corresponding to

1977-1987 and 1977-1997 periods respectively.
The above population data respecting Northern Governorates (ARNI) are based on the
population data provided by the local water authoritics. According to urban and rural population
records provided by the Northern Governorates (ARNI), the region experienced large migration
flows : Dohuk authorities reported a population of 211 380 in rural arcas and 398 150 in urban
arcas, corresponding to an average increase rate of 22% over the 3-ycar period 1997-2000. This
'mforma(mn was incorporated in the databasc and the Governorates’ PGR were finally adjusted
in order to reach the global PGR of Iraq as estimated by the CSO.

.

In the database, the 2000-population estimates are broken down into urban and rural population
and distributed amongst the sub-districts keeping the same distribution structure as in 1997. The
assessment of the sector and utility profiles is based on this 2000-population.

l 2 SAFEGE - INTERNATHINAL DEFAR IMENT
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Map 1-2: bistribution of Population in rag in 2000
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Table 1-3: Extimated Population by Late Year 2000

Legal Framework

Law 25/1907, classilying waler resources management criteria.

Sector Governorate Urban . Rural Total I
Authority
MB Mayoralty of Baghdad 4753379 15 694 4769 073
Center South Anbar 578700 S12 680 1091 386 l
Repion (CSR) Babil - . ST7754 032 775 1210529
Baghdad 485 023 0608 887 F 093 910
Basrah 1 331 889 347713 ] 670 602 I
Diala 504 501 OR3 799 P ISR 300
Kerbala 423279 210 104 039 443
Missan 4058951 236721 702 616 I
Muthanna 216 998 254 630 471 634
Najal 0631 832 256 000 BR7 RAK
Ninevah 1 449 849 894 122 2 343 971 l
Oadisiyah 408 595 IR7 704 850 299
Salaheldin 435 103 533 349 DOK 452
Ta'meem 594 147 239 437 B3 584 '
Thigar 759 794 521479 1281273
Wasit 404 022 403 084 807 111
Total CSR 9 387 381 6 728 507 16 115 948 .
( ARNI Dohuk 434 603 211 380 (45 YR3 :
lirbil 878 780 346 133 1224 919
) Sulaymanmyuh J 200 541 403 193 1 670 034 l
Total ARNI 2 520 230 1020 706 3 540 930 '
Total , 16 606G 990 79764 907 24 425 957 l

Law No 2 of 1997, establishing the National and Provincial Eavironmental Councils,

Law 148 dated August 12 1999, transforming the General Establishment of Water Sunitation

? The WIS scetor’s operation is governed by the following taws:
) (GCWS) i a State owned Corporation.

[

|

{

The Constitution of BWA.,

Tt~
*

The Constitution of BSA.

Prinking water quality standards issucd in 1974 by MOIIL

Law of March 11, 1974, ercating the Autonomous region of Northern lrag.

TN
. .
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© INSTHUTIONAL FRAMEWORK OF WATER AND SANITATION SECTOR

1.4 Mayoralty of Baghdad (MBG)

1.4.1 Institutional Boundaries and Organization

The main institutions of the scctor are:

e The Baghdad Water Authority (BWA), in charge of the main water intakes, trcatment plants,
transmission lines, storage reservoirs and water distribution network pipes with diameter of

250 mm and larger in Baghdad..

» The Baghdad Scwerage Authority (BSA) in charge of the main sewage collectors, scwhgc
trecatment plants, and outfalls in Baghdad; and

e The Municipality Dircctorates, established in cach of the ninc main municipalitics that
constitute Baghdad Mayoralty. They are in charge, among other dutics, of the operation and
maintcnance of the water supply distribution networks (pipes of diameter below 250 mm),
distribution reservoirs, scwage collection networks and pumping stations, solid waste
management and street cleaning.

The Mayoralty has also Departments, outside the sector management cntitics, in charge of
Administration, Assets, Design, Planning, Pre-cast concrete construcuon Construction, Nursery
and Entertainment, Computer and Graveyards. :

The BWA and BSA are under the responsibility of a Deputy Mayor especially in charge of
these entitics. The nine Municipal Dircctorates are under the responsibility of a Deputy Mayor
for Technical Aspects and another Deputy Mayor for Administration and Finances. BWA and
BSA were created respectively in 1921 and 1945 as Government-owned cnlitics entircly
composed of Government oflicials  without any other representatives of users. Their
constitutions were amended in 1995, Before 1995 the whole of the water supply system was
under BWA and the whole of the scwerage system was under BSA. In 1995 the water
distribution nctworks and the sewer nctworks were transferred to the municipalitics. Since 1995
all the sewage pumping stations (580) have been transferred to the municipalities. The
institutional framework of the scctor in the Baghdad Mayoralty is represented in the Chart 1-1.

In the nine Municipal Directorates of the Baghdad Mayoralty, the main commercial roads arc
cleaned and solid waste 1s colleeted under contract with the private scetor. Solid wasle
concessions are tendered and the lowest price offer of qualified contractors is selected.
Commercial institutions arc charged according 1o a pre-defined tariff. The Baghdad Mayoralty
gets a fee from the solid waste concessionaires. Road users can see that main commereial roads
are cleancer than other roads. '

JUNE 2001 - SAFEGE
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Chset 1-1: WES Organlzation fu the Mayoralty of Baphdad
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INSTITUTIONAL FRAMEWORK OF WATER AND SANITATION SECTOR

Table 1-4: Water and Scwerage Utility Profile in the Mayoralty of Baghdad

Government sets tartfls alter recommendations of the BWA and BSA Boards.

| Profile Parameter Mayoralty of Baghdad BWA & BSA
Type of Activity Water supply and sewerage | Except operation and maintenance of the
services tertiary networks (below 250 mm) and the
sewage pumping stations, which are
- B delegated to
Type of Organization Public entities integrated in | Public Institutions reporting to the Deputy
Mayoralty of Baghdad Mayor for technical matters (with legal
Administration basis, sector management responsibilities,
limited financial autonomy for operation
e o and maintenance expenditure) :
Population Served (In 2000) 4719 349 Inhabitants
e w2 Including 033% i Inmealareas |
Number of Service '
Connections 567 551 Units
i e e, Including . 06% | Domestic connections
Personnel 1420 Permanent staff
Including 14% In sewcrage lasks
Pipe Network Length
o i _ Water | 7750 | km,ofpipes
Including 85.6% Corresponding to pipes Dia <=250 mum
m.nnlmnt.d by municipalitics on municipal
Avcragc Production 818 Mxlhon cubic meters per ycar
Avcrngc Supply Billed 314 Mllhon cubic’ mctcrs in 2000 N -
lm ll Oper.mng, Income 2010 i M'ID in 1999 T
b/’lu(al Tor Water bupply 1324 | M'IDin1999 T 7
S$rTotal for b.lml.mou 686 M ID in [999 - T
lul.xl Opur.mn;, prcndnurc 1764 I MTID in 1999 ‘ -
‘SiTolal for Water bupply 1139 M ID in 1999
C(BWAY _ B L
SrTotal for Sanitation (BSA) 625 | MID in 1999
1.4.2 Financial Situation

In principle the

tariffs arc the same as in GCWS. However, the new taritl increase scheduled for January 1,
2000 was not implemented, pending the results of an analysis of the water bills over the first

semester of 2000, including an evaluation of illegal connections.

madc available lor the purposce of the present study.

The new tani(T setting was not

About 20% only of the water bills are based on actual meter readings since only about 135,000

connections are melered oul of 650,000 connections.

sewerage bills was said to be only 55 to 60% .

The collection rate of the water and

fn addition to drinking waler revenues, BWA has raw walcr revenues sinee it provides raw
waler to part of the city. Also, BWA has revenues from the water that it supplies in bulk to
adjacent arcas in the Governorate.

Subsidized Toans without interest are obtained from Government Lo finance capital expenditure,
BWA transferred the proceeds of the sewerage surcharge to the BSA. A share of the water and
sewerage bills should also be transferred to the directorates of municipalities, but in practice this

¥ Estioated Tom the Eiliciency survey and camplerentary data colieetion carmical out by UNICEF in 2000-2001
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is not fully performed. Operating costs of the water  distribution and scwcerage networks,
including operating the pumping stations are deemed to be financed by the municipalities.

According (o its 1999 accounts, BWA was covering its” operaling costs, since it had a nct
income of 1D 152 million , representing 12% of its expenditurcs. However its 1999 accounts
were not yet audited; reported revenues include the whole of the water revenues while a share of
them should have been, transferred to the Municipal Dircctorates, which support the
maintcnance expenditures of the water distribution pipe network (Dia. < 250 mm), and the
operation and maintenance of the sewcrage collection and pumping systems.

Tale 1-5: Baghdad Water and Sewcrage Authorities Income Statement in 1999

e i > - m ” > o
Million Million Mitlion
Water Sewers TOTAL
o e L Supply '
Fxpenditures
3100 otal Salaries & Wages gl 24l sl sl Tgassl T T e
T 320V etal Materials ooy -“_(,.{(}-,l) IPTLA 232...| LA 843-.0 ST 1T
7 330{ otal Services Hequired BT AU T 7% D 1Y W P £ S 7 1 R PA A
370 {tetal Depreclation S - 58.2 A “I.] A 89.5 . T
380/360{Total Miscellancous Expenscs o o 48 T 7.0 Tl 1 1:8 . T 0%
‘__-390 r(-)l;l.()(h-(‘r. Ex-[.;t.‘-l-;(liu..l.rcis- T o 78.-3 B -(l"/n - "._73:3 ___6’}'& ---_—156_:6 T _m_(l"/u
T Krand Total Expenditures 1221.8] 89% 7109] S3% 19326 1%
Revenucs
“-“_"416\\’5.(& &‘S;\‘V:SHI(‘.‘Y--" T o II-Z},‘B;] “.94"/“ 'I_"__(,XS_‘) _—-5l"/a _—1]._97;{.] D ——«--—7.‘"-/‘;
-"_'425()(licr ()p.(‘rulil;g lll(‘l‘llllt‘—. B B 00 N 0% o ”—(),0 “.“0"/'» 0-,0 - - “_0"/u
T430otal Tncome from Services | 363 3% 0.0] 0% 363 1%
) I'rovided - U, I N S
441 Revenues from Operating for 0.0 0% 0.0 0% 0.0 0%
e Ohers L _ T S T S SR SO (S
462 entals of Laund 13.1 1% 2.7 0% 15.9 IV
483 rransferred lh"\-'cnu-t";.-l'l.'n-u-lli-(‘_s- B “—"_3?(. A ..___—;“‘72_8 % _(.TS | 0%
490(Fotal Other Income ' “oanel 2wl T eas7 s o787 N T DA
T Grand Total Income 1 374.3] 100% 1337.2) el 2rresl T T T oo
Nel Income {Operating l)cﬁcm“ i ) 152.5] 11% T 626.3 AN -—.778:8 T o 9%,

BSA’ operation expericnced a net operating deficit of M*ID 113 in 1998, representing 22% of
the Operating Income. In 1999 BSA could cover the operating cosls since its nel operaling
mcome was M’ 1D 03, representing 10% of the operating expenditures. The consolidated
accounts of both BWA and BSA operations were reported to present a Net Operating Income of
M' 1D 215.6 in 1999, representing 12% of total operating expenditure. However, it is to be
noted that these consolidated accounts do not include the entire operating expenditure borne by
the municipalitics (i.c.: personnel, wastewater pumping energy, gencral maintenance of vehicles
and small repairs of networks and WW pumping facilities); the acquisition of chemicals through
OFFP is not accounted for as operating expenditure in the above statements.

Small capital cxpenditures are self-linanced while larger capital expenditure is financed by

grants from Government upon approval of the Planning Commission. In 1999, capital
expenditure totaled M'ID 75 for water and M'ID 276 for scwerage.

l S NAFFGE - INTEUNATHOINAL THPARIMENT
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Table 1-6: Capital Expenditures of BWA and BSA in 1999

Million ID
- Laying of Drinking Water Networks 25
Laying of New Water Networks 50
Total BWA Capital Expenditures 75
Rehabilitation & Extension of Sewerage networks 200 .
Two New Sewerage Systems for Small Arcas 76
Total BSA Capital Expenditures 276

Table 1-7: Summary of Expenditure financed under OFFP until December 2000

Category Total Total Total
Distributed to | Distributed to Installed
Governorates Projects
Auxiliary Vehicles(*) 61033 344 45 580 000 3293 214]
Batteries & Tires 434 439 168 656 3 704
Jetting & Drain Cleaning Machine 5270919 5019554 4395794
Chemical Doscrs 92] 345 597 997 311881
Chemicals 2920036 2 864 965 1160 182
Complete Water Project & Compact Units 8557905 §470 188 7 104 687
E & M Equipment & Sparc Parts 2 507 034 2035772 1237119
Generators & Power 742 482 742 482 269 474
Miscellaneous 45070 15 545 8 927
Scwage Pumps 8371534 3703513 2203 422
Sewerage Spare Parts 225 491 98 979 68 030
Water & Sewerage Network 4 364 087 1 664 853 906 372
Water Pumps 3 347 669 3 344 342 2137421
Waler Spare Parts 4032231 2561 440 1019189
Water Tankers & Sparc Parts 630 000 630 000 630 000
| Total (US$) 103 403 585 77498326] 24749416

It is to be noted that 12% of implemented expenditure corresponds to spare parts related to
maintchance works and 4.7% corresponds to operating expenditure (chemicals). Using the
commercial exchange rate, these expenditures would represent roughly M’ ID 5 000 and 2 000
respectively, that should be added to the M® ID 2 000 registered in 1999 in order to reflect the

rcal cost of services.

According to information provided by the Planning Commission, the GOI budgeted M ID 700
for capital investment in the Mayoralty of Baghdad for 2001 with a view to supporting
rehabilitation works with implementing capital expenditure funded by OFFP allocations. By
1997-2000, UNICEF arranged financing 2.4 M’USS rehabilitation works including 1.4 M'USS

from QFFP supplies.

Few auxiliary vehicles were put into use. Excluding this item, we note that 3/4 of the imported
material supplied to the Mayoralty of Baghdad were transferred to the operating units, and that
these operational units had put into use only 2/3 of the imported supply rcceived by MB.

JUNE 2001 - SAFEGE
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1.4.3 Manpower

In the Baghdad Mayoralty the number of vacancies reaches the high percentage of 54% of the
approved positions, as shown in the following table. The sewerage activity has many vacant

positions duc to the low level of Government salarics and the low desire of Iraqgi personnel to
work n the scwerage scctor.

Table 1-8: Staffing Situation’in the Baghdad Mayaralty

Staffing Baghdad BWA BSA |
Mayoralty

HApprovcd Positions 12 954 2,223 597

__ Positions Filled 5954 1223 197

Vacancics 7000 {__>1000 >1 000
Vacancics as % of approved 54% >45% > 067%

BWA and BSA recruit managerial and technical staff from the universitics and colleges. MB”

reported that 552 mayoralty staff reccived in-house training in 1999, while 205 employces
received training outside the Mayaoralty.

The staff from the Municipal Directorates clean residential roads. As in the Center and Southern

Governorates, a garbage charge of 1D 100/houschold is added to the water bills since April 1%,
2000.

1.4.4 Institutional and Financial Management Issues

Splitting of Both Water Supply System and Sewcrage System into Two Different
Institutions

systems between BWA/BSA for the off-site or large facilities on one side and the Municipality
Dircctorates for the networks and pumping stations on the other side leads to diffusion of
responsibility. It creates problems of coordination, possible disputes, and confusion in the minds
of the customers regarding the entity which should ultimately be responsible of the services.

This issuc will be critical to manage efficiently UFW reduction programmes, which involves the
overall operation of the distribution system.

Sanctions

They slow down the importation of spare parts, chemicals, reagents and transportation means,
which arc required to provide safe water supply and cffective sanitation services. They
contribute 1o impoverishing State-owned institutions, civil servants and generally most of the
population, This prevents the hiring and training of sufficient staff, the increase of water tariffs,
the performing of adequate preventive maintenance, and the undertaking of proper capital
expenditures, The water supply and sanitation systems have been continuously deteriorating for
the last ten or fifteen years and require urgent rehabilitation works.

The lifting of sanctions will concentrate scctor development and planning functions in the
Planning Commission.

Low Level of Metering

The percentage of metered connections, and consequently the percentage of water billed
through melcred consumption are steadily declining. A flat-water charge would not cncourage

20 SAFEGE - INTERNATION AT DEPAR EMENT
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INSTITUTIONAL FRAMEWORK OF WATER AND SANITATION SECTOR

the consumer to save water, and would lead to more water wastage, and consequently to
oversizing infrastructure and capital expenditure. Using a flat rate is also unfair to consumers
that use less water than others do. The constraints regarding increasing water metering are:

The relatively long period of time needed to implement a full metering program. This
increased cost resulting from misunderstanding and service billing may not balance the

revenue increase and lower material costs.

The low incentive for watcr dircctorates to install meters when the household tariff is so low.

Too High Difference Between Domestic and Non-Domestic Tariffs

The non-domestic customer ends up paying more than 20 times as much for its cubic meter of
water as the domestic customer. This is leading to unfairness when the customer is not clearly in
one of these categories. It gives opportunities for cheating. The higher is the flat rate for the
non-domestic customer, the more 1t i1s unfair to the customer that consumes less. This
strengthens the concept of public water supply being a duty of GOI institution ; the domestic
customers are entitled to receive water for a symbolic charge.

Cash Operating Deficits

The water revenues do not cover the truc operating expenditures. The average water price is too
low to cover all material supplics ; imported chemicals and spare parts are paid by GOL

Garbage Charge on Water Bill

Financing the garbage collection through a surcharge on all water bills is not appropriate since
the costs of garbage collection are unrelated to water consumption. Garbage collection costs
would be better recovered through a special item on the local property tax, as is generally done

throughout the world.

Contracting out Garbage Collection

Only a few cases of formal contracting cut of garbage collection 1o the private sector have been
identified. There is one in Baghdad Municipal Directorates. The good results should be better

disseminated throughout the Governorates.

1.5 Center South Iraq (CSR)

1.5.1 Sector’s Institutional Boundaries

In the 15 Central and Southern Governorates, cxcept in Baghdad City, the General Corporation
for Water and Sewerage (GCWS) provides water supply and sewerage services in urban and

rural areas.

In each Governorate, solid waste management and street cleaning is under the responsibility of a
Directorate of the Municipality in each capital city, and of a scparate Directorate of
Municipalities for all other municipalities of the Governorate. The institutional framework in
the Central and Southern Govemnorates is schematized in the following scheme:

The organization of the water supply and sewerage services is heavily centralized. According to
Law 148 dated August 12 1999, the former GCWS was transformed from a Governmental
Establishment into a state-owned corporation, with higher financial and administrative
autonomy in managing water supply and scwerage. It is to provide water supply, scwerage and

sanitation scrvices in the 15 Central and Southern Governorales, except the nine municipalities
JunEe 2001 -sarkce 21



2

2

CHAPTER ONE

of Baghdad Govermorate that constitutes the Baghdad Mayoralty. GCWS is placed under the
Ministry of Interior. Its General Dircetor reports to a Deputy Minister for Technical Affairs in

charge of oversecing this institution. GCWS is entitled to levy user charges, to take loans and to
receive grants. GCWS’s headquarters are located north of Baghdad.

In hcadquarters the GCWS's Gencral Director oversces General Services and two separate
Dircctorates, onc for water supply, dealing with urban and rural water supply, the other for
sewerage, dealing with sewerage when such systems cxist and storm-water drainage, which

often collects scwage more or less Jegally. According to Law 148, these two Direclorates are
also legal entitics.

SAFEGE - INTVRNATIONAL DEPARTMENY
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Chart 1-2: General Organization of WES Sector in Center-South Region

MINISTRY OF INTERIOR
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Supply Sewerage/Dramage
Govermorates
............... fromm e +
ANBAR . Directorate for Water || Directoralg Sanitation Dr. Main Municipality » Director, Municipalites
Supply (UrbanvRural) {Drainage/Sewage) Soliid Waste) (Sold Waste)
[ T R A N [ O
BASIL Directorate for Water » Dieclorate Sanitation Or. Main Municipality > Director. Munkipalites
Supply (Urban & Rural (Dainage/Sewage) (Sokd Waste) (Sofid Waste)
............. T e e
=)
e::el;:* L{Directorate for Waler | g Directorate Sanitation ] Director. Municipalities
Supply (Urban & Rural (Orainage/Sewaqe) (Sofict Waste)
BASRAH -~ Oirectorate lor Waler » Directorate Sanitation » Dr. Main Municipality » Director, Municipalilies
Supply (Urban & Rural) Drainage/Sewage) (Sohd Waste) (Solid Waste)
DIALA Direclorata lor Water Direclorale Sanitation w | Or. Main Municipality o Director. Municipalities
Supply (Urban & Rural) Drainage/Sewage) (Solid Waste) (Solid Waste)
............. B R
KERBALA W Directorate for Waler L—b Directorate Sanitation » Dr, Main Municipality Director. Municipaities
Supply (Urban & Rural) {Drainage/Sewage) Solid Waste) Solid Waste)
MISSAN Directorale for Water Directorate Sanitation & | Or. Main Municipality |y | Director. Municipalities
Supply {Urban & Rural) (Drainage/Sewage )} (Sofd Waste) (Solid Waste)
MUTHANA Direclorate for Waler | o Directorate Sanitation w | Df. Main Municipality » Director. Municipalities
Supply (Urban & Rural) Drainage/Sewage) (Solid Waste) Solid Waste)
NAJAF L Directorate for Walter | | Direclorale Sanitation w | D7. Main Municipality » Director. Municipalities
Supply {Urban & Rural) Drainage/Sewage) (Sokid Waste) Solid Waste)
NINEVAH - Directorate lor Water » Directorate Sanitation » | 0. Main Municipality —» Direclor. Municipalities
Supply (Urban & Rural) {Drainage/Sewage) (Solid Waste) Solid Wasle)
............. T e e
QADISIYAH Directorate for Water Directorate Sanitation » Dr. Main Municipality » Director. Municipalities
r—y Supply {Urban & Rural) (Drainage/Sewage) (Solid Waste) (Solid Waste)
............. T
SALAHEDIN Directorate for Water Directorate Sanitation « |01, Main Municipality ) Director. Munkipalities
Supply (Urban & Rural) Drainage/Sewaqge) Solid Waste) (Solid Waste)
TAMEEM Directorate for Waler Diwectorate Sanitation » |0, Main Municipality ] Director. Municipalities
Supply (Urban & Rural) {Drainage/Sewage) Solid Waste) Solid Waste)
............. e e e
THIQAR - Directorate for Water H Directorate Sandation Dr. Main Municipality » Director. Municipalities
Supply (Urban & Rural} Drainage/Sewage) (Solid Waste) Solid Waste]
WASIT h Directorate lor Water Y » Directorate Sanitation Y__ o |Dr. Main Municipality "[ » Director. Municipalities
Supply {Urban & Rural) Drainage/Sewage) Soid Waste) Solid Wasta)

........... D T T L LR L R e L L L L R

The organizational structure of a Dircctorate in a Governorate is the same in all Governorates
and reflects the structure of the corresponding Directorate in Headquarters. All local managers
at the district level report directly to the Director of the Directorate. The local manager at the
sub-district level does not report to the district manager but directly to the Director, because the
district manager lacks administrative resources, duc to the shortage of staff. This creates a
burden for the Director of the Directorate.
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Chart 1-3: GCWS llcadquartiers Organization Chart
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Chart 1-4: Typical Organization of 2 DWS§
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In cach Govemorate, a Directorate for Municipality (corresponding to the main city of the
Governorate) and a Directorate for Municipalities (ruling the other urban areas of the
Govemorate) operate garbage collection and disposal. They all report to a General Directorate
for Municipalitics based in Baghdad, reporting to the Deputy-Minister for Technical Affairs in
the Ministry of Interior,
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Table 1-9: Water and Sewcerape Utility Profile in the Center South Region

Gews

Witer Ulility Identification

General Corporation of Water

and Scwerape

Type of Activity

Water supply and sewerage

services

-I_'Il-.'_\v'pc of ()rg:min'l,uli(m

State-owned Corporation

Comprises Headquarters office in

Baghdad, 15 Directorates of water
supply and 15 Dircctorales of Seweragg
corresponding to the 15 Governorates
of CSR

1.5.2 Financial Situation

Tariff Setting

. -l;;);)lllil(ioll Scrv“czl_(_i;n__lm(-)_()_()) 11 183 708 Inhabitants
o cluding ____20% | _Inrural arcas
Nuwber of Serviee 1 284,000 Units ]
Conncctions 991 000 Are 1y urban arcas
Of Which 88% ~ Domestic conncctions
o Including _ o e |
Persouncl 11 044 Permanent staff
R Including 14% In scwerage
Pipe Network Length
. Waler 23122 km, of pipes
Including] 82% Corrcsponding to pipes Dia
<=250 mm maintained by
~ __ | municipalitics on municipal budget |
Average Production 1043 Million cubic meters per year?
Average Supply Billing Miltion cubic meters in 2000
Year] 1998 1999 2001 -
Total Operating Income 3204 6374 10 002 M ID )
S/Total for Waler Supply 8552 M'ID
S$/Total for Sanitation) 1450 M' D
Total Operating Expenditure 3289 5115 9237 M"ID
SiTotal for Water Supply 7737 M™ID o
S/Total for Sanitation ) 1372 M*ID )

Water tariffs arc established by decision of the GOL. They are applicable in all the Govermorates
supplicd by the GEWS and in the Mayoralty of Baghdad.

When water meters exist and operate normally, water is charged every two months according to
the volumes consumed and with the following block tariff structure for households. New rates
were applicd on January 1, 2000. Tariffs are very low, but service 1s also very poor since
maintenance cxpenditure is delayed, spare parts are not available in the national market and
their purchasing relies on OFFP procedures, and frequent power cuts during the day reduce
operational cfficiency. Raising the tariff is difficult as long as the level of scrvice is not

improved.

! Estimated from the ElMicieney survey and complementary data colleetion carried oul by UNICEF in 2000-2001
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Table 1-10: GCWS Water ‘I'ariffs for Houscholds in 2000

Houschold Consumption 1998 & 1999 Rates 2000 Rates
Block Iraqi Dinars/m’ Iraqi Dinars/m?®
1 to30 m* 0.66 2
310 60 m’ 1.5 5
6! 1090 v 1.5 .75
Above 90 nv 10 20

OfTices were and are charged at the following Nat tariff rates.

Fable 1-11: GOCWS Non-Domestic Water Tarilfs

Categorices of Users 1998 & 1999 Rates 2000 Rates
Iraqgi Dinars/m? Traqgi Dinars/m?

Public Institutions 5 20

Private Commercial Scctor 15 30

However, most of the connections are not metered. The percentage of water charged through
melering is not known, but it s probably low. For instance, in the Ninevah Governorate, the
pereentage of metered walter is now about 20 to 25 %, while before the sanctions it was more
than 40%. Practically in the Nincvah Governorate no new melers were installed afler the
sanctions. The Directorales feel that the water tarifls are so low compared with the cost of
metering that metering is not worthwhile.

In practice the consumption is estimated and billed by a commission according to the following

rules:
Talde 1-12: Estimated Water Cousumption of Houscholds®
Houscholds Estimated Consumption
1 104 rooms 1.5 m’/day
5 10 6 rooms 2 m/day
O o 7 roonms 3 mYday
Above 7 rooms ' 3.5 m*day
For every 50 m? of garden 0.5 m/day

T According to GCWS eriteria for non metered conneelion billing purposes
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Tabie 1-13: Estimated Water Consumption for Commerce and Institutions*

Type of Institution Estimated Consumption
Coffee House w/arca < 30 m? ' 4 m¥/day
Coffec House w/arca > 30 ni? 6 m¥/day
Restaurant w/arca < 30 m? _ 4 m/day
Tourist Coffec/Restaurant <100 2 6 m¥/day
Tourist Colfee/Restaurant >100 m? and Schools 8 mYday
Car Service & Wash and Ice Factory 60 m¥/day

As a result, commerce and institutions are far more charged than houscholds.

When houscholds arc conncected to a sewerage system, a 100% scwerage surcharge 1s added to
the water bill. Where there is no sewerage system there was no surcharge on walcer bills, except
for customers, such as coffee-houscs and restaurants, which arc allowed to disposc of their
washing cffluents into the storm drainage system.

Starting January 1%, 2000, the DWS were instructed to provide financial rcsources to the
Sewerage Department by transferring monthly part of their water revenucs to the newly created
Directorates. ‘This part should amount to the total of :

e Salarics and staff incentives for the Sewerage Dircctorate.
» Powecr bills related to the sewerage facilitics.

e 20% ol thc water revenues net of salaries, incenlives and power cost for both water and
sewerage activity.

The Sewcerage Directors indicate that the 20% transfer would only cover the cost of temporary
labor, without much left for heavy maintenance.

A proposal is under examination by the Government to establish a 50% or 100% surcharge on
all water bills, whether buildings are connected to the drainage system or not, o be transferred
to the Sewerage Directorate to finance overdue drainage rchabilitation.

Solid Waste

A garbage fee of ID 100 per houschold was crcated on April 19 2000. It is being collected
through a surcharge on the water bill rather than a surcharge on the local property tax. It is said
that the proceeds of the new tax would be just sufficient to pay incentives to the solid waste

staff.
Other Water and Sewerage Revenues

They consist of very modcrate connection fees (ID 10 per connection), penalties for illegal
connections and customer contributions for distribution pipes. Reconnection fces for customers
that have been cut off for unpaid bills and want to be re-connected have been determined, but
they are practically not applied. Disconnection may occur, but the decision is at the Governorate
level. Other water revenues are generally low compared to water sales. For instance, in Diala
Governorate, other water revenues totaled only 10% of water salcs.

* According 1o GCWS criteria Tor non melered connection billing purposes
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The Waler Dircctorates do not get revenues related 1o rural water supply since local
communitics opcrate dircetly rural water supply facilitics. However, the Directorates are

sending assistance when a breakdown occurs.

The proceeds of the sewerage surcharge are generally very low compared to water revenucs
(Jess than 10%) beeause sewerage systems arce very rarc,

Billing is prepared manually in the Governorates. Bills are not sent by post. Instead, bills arc
presented and collected directly by Directorate collectors, which is said to be [aster and casy for
the customers. To avoid possible collusion between collector and customer, collectors roules arce
rotated periodically. The collection rate for 1999 is good since it rcaches about 92%, as
calculated from the amount of unpaid bills. However, it should be noted that this figure docs not
appear in the audited accounts.

Accounling

Accounts arc computerized in headquarters, based on input data provided by the Directorate at
the Governorate level, In 1999, there were no separale accounts for the sewerage activity.,
Accounting 1s still in transition from government cash accounting (o commercial accounting,
and is stll rudimentary. Cash-flow statements arc not preparcd. The amounts shown in the
accounts as walcer revenues are not the billing amounts, but the billing amounts that have been
cashed-in, Unpaid billings arc not shown in the accounts, but arc recorded scparately from the
formal accounts. This does not permit the calculation of the collection rate from the accounts,
Depreciation of assets is uscd, but asscts arc not periodically revalued. Accordingly depreciation
amounts are insulficient and are not enough to finance the replacement of asscts. Finally, when
imported assets (such as vehicles, excavators) are incorporaled in the list of asscts, their costs
arc accounted for using the official rate of exchange (USST = 1D 0.3109), regardless of what the
market rate is*. The use of this rate and the non-re-evaluation of assets give an unrcalistic valuc
ol assets. '

Although a tentative commercial accounting system is prepared in headgquarters, the accounting
prepared in the Directorales is cash accounting. There 1s no statement of revenues and
expenditures prepared at Governorate level. The water supply Directorates transfer 10% of their
revenues o GCWS Headquarters” account. They keep the remaining revenucs in a local
account, Sparcs and cquipment recerved from headquarters through the Oil for Food program
are not recorded as expenditures at the Governorate level. Directors aim to balance their
operating costs with water revenue while depreciation on revalued assets, materials provided
free or al a subsidized cost from central administration is not aken into accounl. Someltimes,
even power bills may be canccelled with a subsidy from the Governmentt, GCWS headquarters
usually cover cash deficits of decentralized dircctorates whenever they oceur.

Income Statements

In 1998 and 1999 GCWS had a nct operating deficit of respectively $0.33 million and $0.45 ~

million, equivalent to about 13% of total expenditures in cach of these years. The 2001 budget
1s compared Lo 1998-99 accountings records in Table 1-14.

To finance its operating deficits in 1998 and 1999, GCWS temporarily used funds provided by
the Government for new investments, re-allocating savings made on project costs [rom reducing
the scope of budgeted projects.

[Uis (0 be noted that most of the spare parts and chemical expenditure are paid within the OFFP
and accounted for in GCWS financial stalements with the very subsidized rate of ID 0.3109 per

¥ July 20000 USSE = 2000 1D
* That was the case for the Nivenah Water Dircctorte, which had (o pay retronctively o major bilk for oflice electricity of 247
million 1) out of gross water revenues of 715 million 1) for 19499,
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US$ comparced to ID 1 850 /USS free market price, or cven to the ID 100 /US$ undcr protocol
arrangements with certain countries. This results in low depreciation costs assumed by the
dirccloratcs.

Table 1-14: GCWS. Incomes and Expenditures Statement and Budget in current M’ 1D

1998 1999 2001

Cancepts - WAeS waes Warter| Sewerage| 1HQ GCWS| Total

Expenditurcs
310 Total Salarics & Wages 919 1492 1 800 410 §1] 2291
321 |Materials 78 200 300 32 0 KR
322{Fucl & Lubricants 168 174 400 43 o 443
323{Sparcs 309 195 J00f 48 0 348
325{Miscellancous 26 40 20 15 7 132
327 E]cclric Powcer 129 1 601 1010 267 0F 1877
320{Total Materials 929 z2221] 2700 424 7] 3131
331 |Maintenance 1743 2129 2427 291 23] 2741
3321Studices, Consultancy 3 3 ! ! 0 2
333|Press, Advertisement, 51 a2l T4 52 12| 178

Hospitality
34| Transpon, Communications 58 44 190 40 2 232
335[Renting of Fixcd-Asscts 50 131 130 72 o 202
336!Other Scrvices 38 42 88 20 4 112
330|Total Scrvices Required 1943 2390 2 950 475 401 3465
370{Total Depreciation 221 225 224 52 0 276

380/360| Total Misccllancous Expenscs 13 40 03] - 11 0 74

390 Total Other Expenditures 12 13 15 0 0

Grand Total Expenditures 4036 6 387 77152 1372 128| 9252

Revenues
416|Water & Scw. Salcs 2691 3451 § 000 1300 0} 9300
425|Other Operating Income ] 0 552 150 0 702
430{Total Income from Services 442 748 0 0 0 0

Provided :
441|Revenues from Operating for 129 £84 0 0 0 0

Others
483 | Transferred Revenues, Penaltics 24 32 Q0 0 0 0
490 Total Other Income 197 432 0 0 0 0

Grand Total Income 3 486 5547 8 552 1 450 0{ 10002

Net Income (Operating Deficit) -551 -840 800 78 -128 750

Capital Expenditures

Since 1996, most of the capital expenditure was financed by Qil-for-Food program under
consceutive 6-month MOUs.

In 1999, the local cash component of capital expenditures amounted to ID 2 954 million. They
were financed under the Government investment budget prepared by the Planning Commission.

Most of them were related to deferred maintenance.

In 1999, in the Nincvah Governorate, the local cash capital cxpenditure amounting to
ID 230 milhion was actually corresponding to replacement.

During the period 1997-2000, rchabilitation works, amounting to $3.2 million were exccuted
with UNICEF funding (66%) and OFFP supplics.
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In addition, -$61.8 million were implemented by the Dircclorates of water and scwerage
including $6.8 million in chemicals for water treatment. This amount represents 82% of the total

imported material  distributed  to on-going  projects in the Dircctorates under GCWS

administration. Less than 30% of the scwerage pumps were installed in December 2000 while

more than 90% of the other equipment were implemented. '

It is to be noled that a large part of cquipment requiring transport and logistical support could
not be delivered to operational units: 70% of auxihiary vchicles, 69% of power gencrators, 75%
of pipe networks, 74% of waler spare parts were still pending for delivery at the Governorate

level

Table 1-15: Summary of GCWS® Expenditure finaneed under OFFP until December 2000 in Uss’

Category : Lot Distributed | Total Distributed |

o Governorides | o Projects ~
Auxiliary Vehicles 42 657 252 12 §79 228 11789 168
Cesspit, Jetting & Drain Cleaning Machine 15226073 13 009 498 12 522 7237
Chemical Doscrs 911 258 §74 94() 826 571
Chemicals K146 539 7 1164K0 6833410
Complete Waler Projeet & Compact Units 3745 660 820 450 $20 450
Electrical & Mechanical Equipment & Spare 2025102 1454 383 1 054 892
Parts
Generitors & Power 5207 598 1 609 987 1418 503
Miscelluncous 248 035 ' 163 0
Scwage Punips 4 484 439 3017539 3098 541
Water & Sewape Nelwork 43 124 720 109406 775 32150635
Water Punmps 16 669 717 14 787 699 12 549 047
Wiater Spare Parts 937 348 239 523 209 025
Water Tankers & Spare Parts 10 291 885 7901 081 5861 045
Total 153 670 885 75 503 746 61 805 625

Municipalities

The Municipal Directorates are financed through budgets channcled through the Ministry ol
tnterior, The solid waste managemenl conslitules sometimes the major part of the total budget
of the Dircctorate, However, when the Municipality has extensive parks, entertainment and
tourist atlractions, this would not be the case. Municipal revenues other than those reccived
from the Ministry of Interior’s budget are limited. Industry may be charged for removal of their

wiaslcs,

Very little investment expenditure can be alforded and would require the approval of the
Planning Commission. Machinery (such as garbage collectors, graders, sewage emptier to clean

swamp arcas) was reecived in limited numbers under the Food for Oil program. But they arc far

from meeting the needs.

! Souree UNICEF Baghdad
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1.5.3 Human Resources

GCWS is short of higher-level management staff, In the Governorate, the staffing of the Water
Supply Directlorate outnumbers substantially the staffing of the Scwerage Directorate. At the
Governorate level, GCWS’s regional Directorates have difficulty in recruiting staff due to the
low level of the Government salary scale and for the sewerage Directorate, duc to low tastc for
this sub-sector.

Sewage Authority
14“/9 GCWS 100

35%

GCWS employs 11 044 permanent stall which represents 55% of the positions crcated for the
operation of the Corporation.

The average age of the stafT is on the high side and the number of stafT going into retirement is
high. The vacant positions are relatively senior. The shortage occurs especially in the
technicians and managerial categorics. The Directorates lessen the problem of shortage of
permanent stall by contracting out some maintenance works and by hiring temporary staff, The
temporary stall, mainly in the laborers and technicians categories, is hired at o salary level
above the povermment seale,

Table 1-16: Staffing Structure of GCWS Head Office®

Categories Position Number
Occupied 54
Vacanl 75
Administrators Total 128
Oceupied 37
Vacanl 73
Managers & Engineers Total 710
Occupied 5
Vacanl 20
Operators Total 25
Occupied 3
Vacanl 14
Technicians Total 7
Occupied 2
Vacant 32
Unskilled laborers Total 34
Grand Total for Occupied 101

P Source GUWS
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Table 1-17: Staffing Structure of Regional DWS

| Dircctorates |Administrators| Managers| Operators | Technicians| Unskilled
& laborers
Enyincers
Magar WA 38 28 11 6
Anbar 92 39 329 48 101
Babil 160 30 279 02 355
Baghdad 74 15 284 : 32 56
Basrah 203 44 380 104 358
Diala 143 22 448 104 186
Kerbala 126 19 200 58 171
Missan ' 93 R 236 - 43 104
Muthana 71 15 88 16 73
Najafl 176 23 164 4% 129
Ninevah 193 53 448 80 227
Qadisia 112 25 161 39 {72
Salahclden 40 16 230 36 17
Tamcem - 121 30 165 49 30
Thigar 211 21 283 48 838
Wasit 84 10 251 50 98
Grand Total 1999 400 3963 823 2165

Monthly premiums are given to stafl as incentives, but the amounts arc limited.  For
technicians, the premium was about 11D 10 000 /month, but it was recently raised to [D 20 000
/month. This reduces the remuncration differences between permanent and temporary stalf.

Table 1-18: Staffing Structure of Regional Directorates of Sewerage

Administrator Managers & Operator | Technicians | Unskilled
Engineers
Magqar WA 17 19 11 S 4
_Anbur 10 6 329 7 5
Babil 2 | 9 21 3 52
Baghdad 8 4 284 0 5
Basral 38 15 380 19 96
Diala 30 9 448 O 6
Kerbala 24 4 200 7 19
Missan 44 5 236 15 133
Muthana 7 4 88 2 S ]
Najaf ‘ 21 7 164 5 21
Nincvah 25 15 448 4 10
Qadisia 14 hi 161 ] L
Salahelden 13 5 236 4 23
Tameem O 3 165 2 2
Thiqur 20 8 283 12 48
Wasit 19 6 251 9 Y
Grand Total 139 127 3963 114 484
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Training

Since the 1991 war, only a little training has been provided to GCWS stalf. The CARLE
International NGO, through UNICLE, provides three-day training courses in one of the small
training centers shared out among several Governorates. The courses are directed towards basic
operating skills, Tike use of pumps and chlorinators. The training courses arce very usciul but
quite insufficient compared to the needs.

In the municipalitics, the stafl in charge of sohid waste management perform street cleaning as
well since, in the local context, the two activities are closely connected to cach other. The
permanent stafl for both activities represents nearly 20 to 25% of the total staff of local
dircctorate, However, solid waste management and street cleaning activities require hiring daily
labor that may triple the permanent staff assigned to the activity. Lack of adequate equipment
and low salary levels make it sometimes difficult to perform satisfactonily. In the Diala
Dircctorate for Municipalitics, it was reported that 80% of the machinery 15 out of order. The
Directorates may also contract out garbage collection and strect cleaning for commercial strects
to private contragtors, upon approval of the Governor. In addition, the inhabitants who can
alTord it, can appoint informally third parties to clear away the garbage in front of their door.,

1.5.4 Institutional and Financial Management Issucs

Centralization of The Water Supply and Sewerage Institutions in The Central and
Southern Governorates :

In these Governorates, the water supply and sewerage institutions arc too centialized. It 1s now
admitted throughout the world that local water supply and sewerage systems are better managed
when they are operated by autonomous institutions overseen by local authoritics. The constraint
towards full decentralization is the cconomy of scale lost by not sharing qualificd managerial
and expert human resources. A compronuse would be gradual decentralization by cncouraging
a few Governorates to cstablish a common corporation for both water supply and sewerage.

Storm Water System under GCWS

In the Central and Southern Governorates, to have the urban storm water drainage systems
under the responsibility of the GCWS will create problems. Storm water drainage is intimately
linked 1o road maintcnance and construction, which is a typical municipal service, while
sewerage operation and construction s very similar to a water supply activity. Sewage
production is closcly linked to water consumed and should be charged for accordingly, while
dramage costs are normally recovered through local property taxes. It would be more
appropriate to have the storm water system under the responsibility "of the Municipal
Dircectorate, already in charge of roads and sohd waste management.

Sanctions

Sanctions arc slowing down the importation of sparc parts, chemicals, reagents and the mcans
of transportation required to provide good water supply and sanitation services. They contribule
to impoverishing povernment-owned institutions, civil servants and generally most of the
population, This prevents the hiring of sufficient stafT, the increase of water tanfls, preventive
maintenance, and proper capital expenditures. The water supply and santtation systcms arc
generally deteriorating,

Low Level of Metering
Since the sanctions, the percentage of metered connections, and conscquently the percentage of

wiater charged through mctered consumption are steadily ‘declining. A flat-water charge fails to
encounsige the consumer o save water, and leads to water wastage, Using a flat rate is also
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unfair to consumers that usc less water than others do. The constraints regarding inereasing
waler melering are:

¢ The relatively long period of time needed to implclmcnt a full metering program.
« The low incentive for water dircetorates to install meters when the houschold trifT is so low.
Too High Dilference Between Domestic and Non-Domestic Tariffs

‘T'he non-domestic customer cnds up paying more than 20 times as much for its cubic meter of
walter as the domestic customer. This leads to unfaimess when the customer is not clearly in one
of these categorices. It gives opportunitics for cheating. The higher is the flat rate for the non-
domestic customer, the more it is unfair to the customer that consumes less.

Cash Operating Deficits

The waler revenucs do not cover the true operating expenditures. The average water tarifl is too
fow. Instead ol subsidizing waler services, it would be better to subsidize directly the population
(through reduction of taxes for instance).

Financing of the Sewerage Dircctorate

Asking the Water Dircetorate to pay for the salarics, incentives and power bills of the Sewerage
Dircctorate does not motivate the latter to save personnel and power costs. It defeats the
scparation between the water supply aclivitics and the scwerage activity. The proposal to
finance the Sewerage Directorates, which are actually mainly involved in storm waler activity,
through a surcharge on all water bills is not appropriate since the cost of drainage is unrclated to
waler consumption. Drainage costs would be better recovered through a special item on the
local property tax, as is generally done throughout the world.

Garbage Charge on Waler Bill

Financing the garbage collection through a surcharge on all water bills is not appropriate since
the cost ol garbage collection 1s unrelated to water consumption. Garbage collection costs
would be better recovered through a special item on the local property tax, as is generally done
throughout the world.

Contracting out Garbage Collection

Only a few cases of formal contracting out of garbage collection to the private scetor have been
identified. There is one in the Diala Governorale, at least for the main commercial roads. The
good results of the above mentioned casc should be better disseminated  throughout the
Governorales,

1.6 Autonomous Region of Northern Iraq (ARNI)

1.6.1 Scctor’s Institutional Boundaries

Two separate Governments administer the autonomous region of the Northern Governorates,
The Lrbit and Dohuk Governorates are administered by a government controlled by the PDKI
party, while the Sulaymaniyah Governorate, and the recently created New Kirkuk Governorate,
arc administered by a separate government body controlied by the PUK party. Each government
has its own organization structure. Accordingly the water supply, sewerage and solid waste
sector is organized somewhat differently. For instance in the Sulaymaniyah and New-Kirkuk
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Governorates there exists only one Municipal Dircctorate covering all urban centers, including
the capital of the Govemorate.

In each Northern Governorate, urban water supply and sewerage is under the responsibility of a
Directorate for Water and Sewcrage placed undcr supervision of the Ministry of Municipalities
and Tourism. Rural water supply and sanitation is under the responsibility of a Directorate of
Reconstruction and Development, under the Ministry of Reconstruction and Development in the
Erbil and Dohuk Governorates, and a Dircctorate for Works and Rcconstruction, under the
Ministry of Works and Reconstruction in the Sulaymaniyah and New-Kirkuk Governorates.

A Municipal Directorate controls solid wastec management and cesspit cmptying. While in the
Erbil and Dohuk Governorates there are two Municipal Directorates, one for the capital of the
Govemorate and another for the other urban arcas of the Governorate, these two Directorates
have been combined in the Sulaymaniyah and New-Kirkuk Governorates. The institutional
framework in the Northern Governorates is schematized in Annexes 3.5 and 3.6.

The organizational charts of the Water & Scewerage Dircclorates show two scparate scctions, for
water revenues on one side and expenditures on the other side, Normally, the same manager
responsible for all financial aspects should head these two sections. This anomaly reflects that
there 1s no corrclation between water revenues and expenditures.

Since portions of a scwcrage system cxist only in Sulaymaniyah City, the Dircctorates are
mainly dealing in water supply in urban centers. Their involvement in sewerage is consequently
very limited, especially considering that, although water customers arc somectimes illcgally
connected to drainage system, they are not in charge of the municipal drainage system.

The Dircctorates in charge of rural water supply and sanitation have also the responsibility of
rural infrastructure including, schools, dispensarics, roads and bridges. They have been created
by decrec in 1992. They arc not in charge of operating rural water supply systems, which are
operated by local communities. However, they carry out repairs and cquipment replacement,
and they implement new projects. Sanitation scrvices include mainly the construction of pit
latrines.

Table 1-19: Scctor Utility Profilc in the Autonomous Rc;_,l(m of Northera fraq

Water | Uuhl) Identification

Type of Activity

Fype of Organization

Autonomous R(.;,lon of
Northern Iraq

Water supply and bcwcmu.

Dm.cloralcs ‘of Ministrics

The technical coordination and
planning is provided by UN officers

l'upul.nnun er\ cd (Iu 7000) 2 ‘) 14 186 Hnhabitants
l;lclll-dllll‘ e 2()‘/u _ In rural arcas )

Number Of Service Connections | 7232590 |Units

T of Wlnch _ 64% arc in urban arcas

) o lncludm{_, T o Daﬁgn_c_c_ﬁn&.ndnsf
l’crwnncl 3354 Permanent th[T

T - lncludm;_, - - T ln suwu’dbc * tasks
I'lpc Ncl\vork Lcng,(h T o
W.xlcr - 1774143 km, ufplpz.s
A ‘ lliilhdiii-g i T 4254020 uf‘pxpcs Dia <=250 mm

A\ crai,c W.alcr l rml ucluni___—"‘ e 152 900
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" In the rare cases where a rural water system scrves scveral villages, there is no formal

arrangement between the villages to establish an operating entity.

The municipal directorates in charge of solid waste management and cesspits emptying are also
in charge of swecping streets, drainage systems, road maintenance, and in the main urban
centers of parks, road traffic engineering and slaughterhouses. Consequently, there exists a
difference with the Central and Southemn Govemorates where municipal drainage systems are
not under the municipal directorates, since they are under a separate Sewcrage Dircetorate.

While in the main urban centers, private contractors for emptying scptic tanks and cesspits are
available, this is not the casc in scmi-urban arcas. Conscquently, in the scmi-urban arcas the
municipal dircctorate is the only entity involved in emptying seplic tanks and cesspits.

1.6.2 Financial Situation

1.6.2.1 Water and Sewerage Tariffs

Water meters are not used. Water supplied is generally billed every two months according to the
size of the household arca and the number of taps cxisting in the houscholds. There is no
uniform tariff structure throughout the Governorate. Tariffs are quite different from the rest of
Iraq, which should not be a surprise since the Northcrn Iraqi Dinar (NID ) is worth, in the
market in July 2000, a lot more than the normal Iragi Dinar (USS = 18 Northern Iragi =2000
Iraqi Dinar). Sewerage exists only in Sulaymaniyah where a sewerage surcharge of 100% is
applied to thosc conneeted. The current water tariffs are given in the following table:

Table 1-20;: Water Tariffs in Urban Areas in Northern Governorates

Erbil Governorate Area of household NID / month’
Households 1 to 200 m? 7.5
201 10 300 m? 10
301 to 400 m? 12.5
401 to 500 m? 15
Above 500 m? 17.5
Restaurants and Buildings _ _ 50

Dohuk Governorate

Household in Semi-Urban Areas | .. . -~ =400 70 . 10to 15
Household in Urban Arcas L 25
Commerce/Institutions C e 50 to 700

Sulaymaniyah Governorate - i :
Household Tariff is Function of 30 fils/m? adjusted 5to12

Area & Number of Taps by number of taps _
Commerce and Institutions : 15 to 300

Y1 ID =0.009 NID
JUNE 200} - SAFEGE

37



CUAPTER ONE

1.6.2.2 DWS Financial Management

Accounting

Accounts are kept in cach Governorate according to the cash accounting used by Governments,
but without diffcrentiation between operating and investment expenditures. However, it should
be noted that beyond the. projects implemented through the Oil for Food program, there were
practically no capital expenditures for the last few years. The dircctorates do not keep records of
the costs of materials and equipment received through the Oil for Food Program. The
Government, without proper recording in the Dircclorate accounts, sometimes pays clectricity
and fuel bills. In Erbil Water Directorate, the bills for clectricity, supplied by the rival
Government in Sulaymaniyah, are not paid. There is no depreciation on revalued asscts. This
undervalues the real operating costs. Directors at the Governorate level do not have a proper
accounting to know how far their revenues are covering their operating expenditurcs.

The scctor dircctorates have no financial autonomy at all. Contrary to the water supply -
directorates in the Center-South Governorales, the water supply directorates in the Northem
Governorates have no control on their revenues. The Government Treasury colleets the revenue.
In exchange, the directorates receive routine monthly allowances from the Ministry of Fipances,
free equipment from O1l for Food program, and somctimes, emergency funds for urgent works.
The Dircctorates for water supply and sewcrage sce no relation between the amounts they
collect from water bills and the monthly allowances from the Ministry. Accordingly, there is
little motivation to bill and collect properly. At the end of the year, a supplemental allowance is
sent by the Ministry of Finances to cover all the expenditures not covered by the monthly
allowances. For instance, In the Sulaymaniyah Governorate, the water revenues for 1999 were
only about 64% of the total operating expenditures of about 13.4 million Northern 1D .

1.6.2.3 Financing Rural Water Supply and Sanitation

The Directorates do not charge for their scrvices to the local communitics. The consumers in the

local communities share the costs of routine opcrating costs and staff placed under the control of '

the village head.

The Qil for Food Program provided first materials and later full project construction assistance
for new projects through UNICEF, WHO, HABITAT. Local NGOs, such as KRO, KRA are
also involved in rural water supply and sanitation. Yearly expenditures for new projects are not
recorded at the level of the directorates.

1.6.2.4 Municipal Directorates’ Financing

The municipal dircclorates have very small revenucs of their own. They consist of fees from
renting shops., fecs from collecting solid waste from commerce and industry. These revenues
are collected directly by the Government Treasury and the Dircctorates havé no control on the
application of their resources. For running expenditurcs, the dircctorates get monthly allowances
from the Ministry of Municipalities and Tourism. Operating expenditures for solid waste
management, including street cleaning constitute the major part of the total expenditures in the
Governorate capital city, and a lesser part in the directorate for semi-urban areas (see following
table). This is because garbage generation is less in semi-urban areas than in the main cities.
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Table 1-21: Weight for the Solid Waste Activity in Municipal Directorates

Monthly Budget Monthly Budget Solid Waste
DOHUK Governorate |. Allowance for All Allowance Used for Expenditures as
' Operation. Solid Waste. % of Total

Northern ID Northern 1D Expenditures
Directorate of 650 000 600 000 92%
Municipality
Directorate of 603 000 250 000 4%
Municipalitics

For capital expenditures more than a certain threshold (NID 30 000 for Erbil Governorate), a
special allowance is obtained from the Ministry of Finance. Yearly expenditures for new
projects are not recorded at the level of the directorates.

1.6.3 Manpower

Staff used by local communities to operate the rural water systems, are slightly trained but they
do not really belong to the scctor and do not take their orders from scctor professionals. This
leads to poor maintenance of the facilitics, Considering the numerous activities of the
directorates and the fact that they are not involved in the operation of rural water systems, the
percentage of their staff involved in the scctor is relatively small. In the Sulaymaniyah
Governorate, scctor staff represent 150 out of 1 620, i.c. only about 9%.

The average age of the staff in the Dircctorates of Water and Scwerage is high (48 ycars on
average). This is due to the high average age of the workers (50 years in the Dohuk and
Sulaymaniyah Dircctorates). Training of staff in the three main Governorates is completely
inadequate sincc it averages only 3.8 staff-weeks for 100 staff, as shown in the following table.

Table 1-22: Dircetorates of Water & Sewerape. Staffing and Traiuing

Category of Staff Managers | Tochnicians| Workars Total Sot:!_frfr-;s;ankgs :;fogos;?:;
DWS Erbil
Number of Staff 27 180 551 758 43 5,7
/\VCFUEC /‘\g(. A\ AT S ST ERVIE SR
DWS Dohuk
Number of Staff 34 168 057 859 79 9,2
Averape Ape 40 35 50) 46,7
DWS Sulaymaniyah
Number of Staff 35 160 1542 1737 5 03
Average Apc 40 37 50 48,7
Total Staff 96 508 2750 3354 |- 127 3.8
Weighted Average Age L
for Dohuk and
Sulamaniyah 43 36 50 47,7

The stafl in charge of solid waste management cannot be separated from street cleaning since,
m the local context, the two aclivities are intimaltely connccted. Although solid wasle collection
and disposal in uncontrolled landfill involve only a small percentage of the permanent staff of
the dircctorates, these activitics require generally the hiring of a considerable number of
temporary staff. Including temporary stafl, the solid waste management activily beecomes
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generally a major pereentage of the total staff of the dircctorate. For instance in the casc of Erbil
Dircctorate of Municipalitics, permanent solid waste staff number is 78, i.c. 10% of the total
permanent sta{f of 783, while temporary solid waste staff total 500. However, this pattern is not
the case in the Sulaymaniyah Dircctorate where 99% of the solid waste staff is permanent. The
solid waste staff docs not cffectively have training (2 wecks of training for the Dohuk
Dircctorate for Municipality).

1.6.4 Institutional and Financial Management Issues

Total Financial Dependence of Water and Sewerage Directorates in Northern
Governorates

Preventing the Water and Sewerage Directorates from using the water revenues they collect to
cover their expenditures does not encourage them to scll more water and to improve collection
of the bills. It docs not incite them to control their costs. It does not lcad to pains of
productivity.
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ASSESSMENT OF WATER SUFPLY SUBSECTOR

2. Assessment of Water Supply Subsector

2.1 Water Sources and Production Facilities

2.1.1 Introduction

The Euphrates and Tigris Rivers have their sources in the mountains of castern Turkey then
converge in lrag as the Shatt-al Arab, which cmptics into the Persian Guif, On its way to Iraq
{rom Turkey the Euphrates passes through Syria, while the Tigris flows there dircetly from
Turkey.

The two rivers receive most of their water from rain and snowl(all [rom outside Iraq and arc
almost fully constituted ncar their sources before widening then narrowing on approaching the
sca. Both rivers are characterised by extremely high scasonal and multi-annual variations in
fow and high scasonal variations in the volume of water carricd. Peak flow is in spring and
carly summer, while low flow conditions occur between July and October with a range of
variation o' 1 {o 8.

Annual lumw.xbl«, waler resources in lrag fluctuate between 90 to 100 billion m"/ycar (96
bllllon m/ycar in 1997), Total withdrawal volumcs are bcl\xu.n 45 and 50 billion m® (42 billion
m/year in 1990) broken down as lollows:

» Domeslic use 3%
¢ Industrial use 8 %
e Agricultural use 87 %

Withdrawal volumes represent about 50% of the total volume of rencwable waler resourees.
The cumulative water stress for the river basins of a given country is measurcd by the ADB
walter indicator. Water stress conditions arc considered Lo be reached when withdrawals of fresh
waler exceed 10% of rencwable resources. Medium to high stress translates as walter use that
cxeeeds 20% of the available waler sources and high water stress as withdrawals amounting to
morc than 40% of renewable resources. At the withdrawal levels found in Iraq. current patlerns
of usc may not be sustainable and water scarcity is likely 1o become the limiting factor to
cconomic growth'.

" Water in the 21 century. ¢+ 2000 Aniare biesedopinent Bl
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2.1.2

Main Sources of Water
Most of Iraq’s population is located ncarby sources of a permanent water courses including the
Euphrates, Tigris and other rivers, nalural and artificial lakes and open irrigation channcls
supplicd from existing dams.
Figure 2-1: Main Water Supply Sources

Source of water for Urban Arcas Source of water for Rural Arcas

Shatts
Ground 4% Othicrs Shaits Others
waler } 5% Luphratcs L‘,:;o 30% s
1% o & Ground ey o & ’
Open tributarics waler . — e
channels & Uga 1% 2, Opemyg g Lo ulancs
hikes T chamncls & SEETRE 2%
45 N Tigis & bikes Tigrs &
" rbutatrics 7% tributatries
55% 3%
Talde 2-1: Supply Sources in Year 2000
Watershed NDb of Projects | Urbuan Production Rurul Totul
3 - .
(m/d) I ](()‘(‘ilg/c(:;OXI (m/d)
Euphrates & 290 799445 210485 1009 930
tributarics
ligris & tributatries 350 3947252 341700 4 288 952
Open channels & 195 200345 68320 334 065
fakes
CGround waler S8 04405 15500 79 905
Shatts 92 268200 85730 353930
Others 503 [751885 304465 2 056 350
Total 1518 7 097 532 1026200 8123732

The above table docs not include sources used for ARNI rural water supply systems. These
consist of springs and wells which need no specific form of treatment cxceept disinfection with
chlorine,

The following scctions focus on Jraq’s two main rivers: the Euphrates and the Tigris.

.1 The Euphrates River

The Euphrates River begins in Turkey and flows through Syria before joimng the Tigris in Irag
to form the Shatt al Arab. Together with the Tigris, it provided much of the water crucial to the
development of the carly Mesopotamian civilizations.

The Euphrates is about 2 700 km (about 1 700 miles) long and drains an arca of about 444 000
sq km (roughly 171 430 sq mi). Although less than 30 pereent of the river’s drainage basin s in
Turkey, roughly 94 pereent of the river’s water cames from the Turkish uplands. Annual flow
averages 28 billion m? and peaks in the months of April and May. Major cities on the Euphrates
include Kerbala, Al Hillah, and Najaf,
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The river is the source of acule political tensions, as Turkey, Syria, and Iraq all compcte for its
waters for thetr irrigation and hydropower needs. Turkey has plans to divert large amounts of
Luphrates waler as part of a long-term scheme for the development of rural Anatolia, The
scheme, known as the Southeast Anatolia Projecet, involves the construction of 22 dams and 19
power plants by 2005 to capitalize on the steep descent of the Euphrates from the Anatolian
mountains. The centre-picce of the SAP is Atatiirk Dam completed in 1990 and onc of the
largest dams in the world.

Subjected to an extremely arid climate, agriculture in Iraq is highly dependent on water from the
river system. IFluctuations m {low, whether from month to month or year to ycar, make Iraqi
agriculturc particularly vulnerable to drought and supply shortages. A dam completed in 1986 at
adithah in central western Iraq was to provide a water reserve {or the country but has proved to
be of only limited use. Since the 19505 a flood-control project on the Tigris has allowed water
from the river basin to be diverted through the Tharthar depression in central Iraqg and into the
Euphrates but this too has had a limited impact. Iraq must also deal with high salt content in the
Luphirates as a result of leaching and chemical discharges from upstream arcas. The Euphrates
River has two main tributarics, the Korasu and Murat rivers, formed primarily by rainfall from
Lastern Turkey (89% of annual flow), with an 11 % rainfall input from Syria and negligible
input from Iraq.

Table 2-2: Water Potential of the Euphrates Basin (as Bm")

Countrics Water Potential Consumption Target
Turkey 31.58 (89 %) 18.42 (51%)
Syria 4.00 (11 % 11.30 (32%)
Iraq 0.00 (0 %) 23.00 (65%)
Total 35.58 (100%) 52.72%

The above table attests to potential source of conflict related to international waler resource
management policics.

2.1.2.2 The Tigris River?

The Tigris 15 1900 km Jong and drains an arca of more than 110 000 km?. The river starts in the
castern Anatolian highlands of Turkey and flows southcast to Iraq after briefly running along
the extreme castern part of the Syria-Turkey border. Once in Iraq, the river valley flattens and
widens and the river zigzags slowly to the southeast, finally merging with the Cuphrates in
southern Iraq to form the Shatt al Arab.

Major tributarics of the Tigris are Botan, Baumansu, Karpansu and the Greater Zab rivers
emerging {rom Turkey, the lesser Zab and Diala emerging from Iran, and finally Uzayam whose
source s in lraq’s northern mountains. Mujor Iragi cities on the river include Mosul and
Baghdad. The Tigris 1s too shallow for navigation by all but very small boats, particularly south
of Baghdid where the river fans out and meanders_through dense marshland.

More than hall of the river's annual flow oceurs between March and May, olten causing
significant flooding as the river swells with melting winter snows from the uplands or late
winter and carly spring rains. ‘The construction of the Samarrd” Dam in the 1950s allowed for
diversion of Tigris waters to the Tharthar depression in central Iraq to assist in flood control. In
the past the Tigris carried significant quantities of silt into the Shatt al Arab, contributing to the

tThe general information was taken from MS Encarta 99,
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extension of the delta into the Persian Gulf. Flood control projects, as well as the construction of
dams on the major tributaries of the Tigris for irrigation purposcs, have decreased silt deposits
and th¢ flow of freshwater to southern Irag. This, combined with greater levels of pollution, has
increased the salinity of the lower Tigris and robbed the soil of nutrients, harming local
agriculture.

Virtually 48 % of the Tigris waters come from Iraq, including a significant amount from its
tributaries below Baghdad.

As a result, Irag’s supply of water from the Tigris 1s much less vulnerable to events upstrecam
than is the case with the Euphrates. Like the Euphrates, the volume of water in the Tigris also
varies significantly from year 1o year and {rom scason to scason.

Table 2-3: Water Potential of the Tigris Basin (as Bm")

Countrics Water Potential Consumption Targct
Turkey 25.24 (52 %) 6.87 (14 %)
Syria 0.00 (0 %) 26 (5%)
Iraq 23.43 (48 %) 45.0 (93 %
Total 48.67 (100 %) 54.47(100%)

2.1.3 Raw Water Quality

2.1.3.1 Growing Salinity

As it flows from Turkey towards the Gulf, the quality of the water of the Tigris changes
significantly. The TDS of the river water varics between 280 mg/l where the river crosses the
border with Turkey at Zakho and 1 500 mg/1 at Amara.

In the Luphrates, TDS variations are cven greater, ranging between 000 mg/l in Al-Qaim at the
border with Syra to 3 000 mg/l at Nassiriyah.

The water of the Shatt Al-Arab s saline (3 500 mg/l TDS) and cannot be used to produce
potable water, cither as such or with only conventional treatment.

Chemically, the water in the northern and central regions of Iraq, 1s conform with WHO
guidelines. In the southern part of the country, however, concentrations far exceed guideline
levels. Desalinisation by RO, though at first sight costly, is the most practical solution. MSF
distiflation 1s another alternative which, in cost terms, merits comparison with the RO solution.

Another solution to address the problem of salinity consists in transferring water from Tigris
catchments to the river basins of the Euphrates. This option has been adopted in scveral
southern schemes - including Nassiriyah - with pumping of raw water from the Tigris to
drinking water treatment plants in the Euphrates Valley in the vicinity of the urban arcas served.

2.1.3.2 Organic Pollution

This question needs to be addressed, since no recent urban waste facilities cxist, despite
population growth and greater volumes of sewage. Several major citics like Mosul cither
discharge their sewage untreated to the river or operate overloaded facilitics which release poor-
quality cffluents resulting in the localized build up of organic loads. '

During Safcpe’s site visits, the Jocal operator reported two situations: which clearly point to
contamination:
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« In Faris 50 heads of cattle were lost further to contamiriation due to deficient operation of the

local urban treatment facility.

« In Baghdad, trcated cffluent discharges from’ the Rustamiyah plant arc so great in
comparison with the flow of the receiving river that the neighbouring community filed
complaints, forcing the Municipality to investigate the feasibility of intercepting discharge
from the plant, pumping it to the desert and leaving it in a man-madc lake.

Contamination is an issue affecting both the Euphrates and the Tigris and surveys should be
carried out to measure organic pollution along their respective courses, locate sensitive spots
and monitor the niver over long periods to determine scasonal variations. Urban population
growth and large dam projects in the upper stretches of the two rivers undoubtedly have a major
influence upon the levels and seasonal variations of organic pollution — another particularity of
the two rivers, which may impact on the long-term planning of the conservation and use of

water in Iraq.

2.2.1 Introduction

2.2 Production Facilities

The water production facilitics consist of wells and compact or conventional treatment plants.
The associated production capacitics (U/R PC-2000), as summarized in the table below,
represent the actual design capacities of the existing facilities, assuming an annual average of 20

working hours per day.

Table 2-4: Design Production Capacity of Existing Facilities

Production Urban Rural . Total Production per
Nb. of Production Production Production Unit
Technology Projects (w’d) _(md) (m’/d) (m’/d/unit)
Water Treatment
Plants 226 6524 999 621 067 7 146 066 31620
Compact Units 1205 508 123 389 633 897 761 745
Wells 38 64 405 15 500 79 905 %08
Total 1519 7097 532 1026200 8123732 5348

Conventional treatment plants provide 92% of the water allocated to urban areas and 61% of

rural supply.

2.2.2.1

2.2.2 Conventional Plants

Introduction

More than 226 water treatment plants were inventoried in the country as a whole, representing
an installed production capacity of 7 million m¥/day:
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e Mayoralty of Baghdad : ° 6 plants (30 % of the installed capacity)
e Centre South ¢ 211 plants (60% of the installed capacity)
» Northen Iraq : 9 plants (10% of the installed capacity)

The technical performance of the various components of these facilities was assessed by the
UNICEF WES tecam with the aim of determining cfficiecncy. The survey put the average
efficiency of the trcatment facilitics at 67%.

2.2.2.2 Design Considerations

The design of water treatment plants processing surface water is virtually standard and
composed of the following units:

» Raw water pumping: for small/medium capacity, horizontal centrifugal pumps draw the nver
water directly through pipes protected by submerged plain strainers. In some cascs, the pump
units are at a considerable distance from the river. Larger plants feature an intake structure
protected by a single stage of manual screen (automatic screens arc the exception) and
discharging into a wet well housing vertical pumps.

» [lash mixing.

e Circular scraped clarifiers with a flocculation zone in the Centre. These are designed for a
rising veloeity of 1 to 1.5 mvh. The sludge is blown continuously (sequenced blow down is
exceptional) back to the river.

* Rapid gravity sand filters washed by scour air and water. These operate at a rising velocity of
5 mvh. The wash waler is not recycled.

e Dosing plant: alum is the only chemical used for flocculation. In most modemn plants
polymer is used in case of emergency.

* Chlorine is injected into the raw water at the flash mixing unit and into the filtered water at
the inlet of the treated water rescrvorr.

o Treated water reservoir. This is usually large with a storage capacity of 12 to 24 hours;
several sections are provided for maintenance purpose.

¢ High-lift pumping unit. This is normally composed of horizontal, split case, centrifugal
pumps. Generally they are installed with flooded suction to prevent priming problems (very
fcw exceptions to this rule).

2.2.2.3 Efficiency Survey Criteria
UNICEF and Care International undertook a comprehensive survey of the efficicncy of the
existing treatment facilitics, firstly in the Centre South region and secondly in the Mayoralty of

Baghdad, The cfficiency of the trecatment facilitics is based on the ecvaluation of the
appropriateness of the following components and their status with regard to maintenance:

e Low-lift assembly: appropriateness of the intake structure, pumps and control pancls, extent
to which regular maintenance is performed and gencral cleanliness of the installation.

 Scdimentation tanks, appropriateness of sludge handling, flash-mixing, flocculators and
clarifying facilitics.

12 SAFEGE - INTERNATIONAL DEPARTMENT
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‘« Tilters.

o Chemical systems (Alum and Chlorine preparation, dosing and injection facilities). The
regular maintenance and cleanliness of this sensitive equipment represent 25% of the
cvaluation criteria.

e General Storage and High-lift assembly, including metering instrumentation and control
pancls.

The Project Efficiency Indicator (PE) was designed to evaluate the effective production capacity
(EPC. labelled “Effectivprod” in the database outputs) by factoring the design capacity of each
installation by the efficiency, the latter being estimated by wci;:hting the cfficicncy of the
various components of the facility. On the basis of the criteria uscd in the WI:S cfficiency
survey, maximum cfficiency is evaluated at 20%.

The “power-factored efficiency”™ (PFE) is then calculated by incorporating the effect of power
supply shorm;:c‘; and the availability of cmergency gencrators. The actual production capacity
(APC) is then caleulated as the product of the PFE and the design capauty, and represents the
actual supply to the distribution facilitics.

Fipure 2-2: Elficiency Structure of Existing Conventional Water Treatment Plants
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The above graph illustrates the efficiency profile of categorics of exisling production facilitics
with respecet to their current efficiency level (grouping by quartiles as in Table 2-5 below; the
production facilitics are listed by order of estimated project efficiencies). It can be scen that of
the lower-cfNiciency groups of projects, scdimentation tanks are particularly deficient. This can
be altributed to the poor results obtained in the disinfection process, despite the high
concentrations of residual chlorine observed.
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Table 2-5: Effective Production Capacity of Existing Water Treatment Plants per Efficiency Group

Quartiles of Efficiency

Actual Production
Capacity in m?*/d

- Cumulated % of 1
Actual Production

First Quartile 248 059 5%
| Sccond Quartile 408 370 9%
Third Quartile 1097177 23%
Fourth Quartile 3039393 63%
Total 4793 006 100%

In many of the DWTPs visited, raw waler pumping facilitics arc affected by incfficient removal
of solids from the intake facilitics. This situation may impact on maintenance and replacement
costs for low-li{t pumping units and the effectiveness of the sedimentation and filtration stages
of the treatment process. In most cascs additional screening, grids and sand trap facilities arc
recommended.

2.2.2.4  Assessment of Civil Works

The concerete structures built before the war with Iran arc gencerally of good quality. During the
war and since the embargo, the situation has been very different due to the shortage of cement
(and more specifically the sulphatc-resistunt varicty), the difficultics involved in importing
suitable cquipment and the lack of skilled labor. Since that time, the quality of the civil works
has been poor.

Rehabilitating these post-war projects will involve extensive repair work and certain structurcs
must be partially or totally rebuilt.

Of the 18 sttes visited, two plants should be completely shut down:

o RASHLEEDIYAH: This is so old and so unsuited to the present situation that its replacement
by a modern unit will be more cost effeetive than altering the existing plant and building an
cxlension,

¢ KERBALA: The silc is subject to considerable differential scttling which impacts operation
and constitutes o safety hazard. Repair work s unlikely 1o solve the problem as there is no
puarantee of ensuring proper leveling of the structures and Tong-term stability. The most
judicious solution is to build a new plant and demolish the old one once the new plant 1s
fully comnussioned.

UNICEF and Carc International undertook an extensive survey in Centre South Iraq to asscss
the efficieney of the existing facilitics, Unfortunately, the civil works were not covered by the
survey, though an cvaluation was made of the condition of the intake pipes and treated water
storage facilitics and data furnished on the performance of these facilitics.

2.2.2.5 Plant Serviceability

The cfficiency of treatment may be affected by a number of factors, including defective design,
lack of spare parts and consumables, lack of management capacity and lack of skilled Tabor.

Defective Design ,
This aspeel was not cvaluated in the cfficiency survey carried out by UNICLF and Carc
International i 19992000, A summary of the systemalic design crrors observed during
Safepe’s site visits s given in the following,
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Screening

Very few plants arc cquipped with screening facilitics. Where it exists, screening is manual -
even at very large plants like KARKH - which renders the operation difficult and in some
cases hazardous.

In the one casc observed where an automatic screen was installed, this was out of order
because there was no protection against bulky floating debris. The expected beneficial effect
was transformed into a defect, impacting on the operation of the downstream units.

Grit Chambers and Sand Traps

No such treatment stage exists although both the Tigris and the Euphrates carry significant
volumes of sediment.

The direet consequence was observed at most of the siles visited:

- Rapid onsct of abrasion of R.W. pumps: need to replace impellers and casings,

- Scttling in main connection piping,

- Choking of flash mixers resulting in extremely poor chemical dispersion altering the -

flocculation,

- Choking of flocculators, which together with the choking of flash mixers scvercly
impacts on treatient,

- Obstructed sludge extraction in clarifiers: this is duc to excessive levels of sand in the
scttled sludge, exacerbated by continuous sludge blow down; this impacts on clarificr
operation with progressive carry over of floc to the outlet as the sludge blanket riscs,

- Excessive loads transported to filtcrs due to poor flocculation and the accumulation of
sludge in clarifiers, which affect, separately or in combination, the filter runs then over
all the nct production of tiltered water,

Clartfiers
Sludge blow down is th most cascs continuous. This increases the risk of choked pipes (see

above) and augments water consumption. Both drawbacks could be climinated through
automatic sequenced blow down,

Layout

On scveral sites the chemical dosing plants arc located too far from the injection point
resulting in choking of pipes and rendering the dosing facility unusable,

The operators have to dump the chemicals manually dircctly into the flash mixers This
results in Reagents are fed into the flash muxers manually, resulting in an additional
disruption to operation and in the ine{ficient control of dosing, as well as poor flocculation
and poor efficicney of treatment in general,

Quality of Equipment

At the sites visited, it was noted that the low-grade equipment has a short lifetime and cannot
be scrviced locally. On the contrary the high-quality more sturdy cquipment continues to
function after many years. At the MOSUL right bank unified plant for example, the dosing
pumps have been in continuous opcration for the past 20 ycars, a fact which is remarkable
given that dosing cquipment is onc of the most fragile components of any trcatment plant,

JUNE 2001 - SAFEGE
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Lack of Spare Parts

This 1s a general feature in Iraq, valid for all sites. The effect is a steady decline in production
capacity at all plants, including the most modern and best-operated facilities like KARKH,

whose capacity is gradually decreasing owing to the unavailability of roller bearings for the
T.W. pumps.

Spare parts represent 2% of the cquipment distributed to Governorate WATSAN operalors
under the OFF Programmes.

On the basis of the results of the site investigation, the cquipment may be classificd in three
calegorics corresponding to their vulnerability in terms of the lack of sparc parts:

= Liquipment wiuch s systematically out ol order:

measuring instruments

chlormation equipment

dosing cquipment

automation cquipment such as Hilter monitoring,
e Lyuipment frequently out of order:

- valve actuators

- flash mixers and {locculators

- scraper bridge drives.
o Equipment functioning satisfactorily:

- low Il pumps

- high hft pumps.

Lack of Management

Plant managers have himited technical knowledge and are not trained to program operation and
maintenance tasks. The lack of planning may be a reason for the tardiness in ordering sparc
parts.

At half of the plants visited, cleanliness and maintenance were nevertheless relatively good,
despite the lack of imported spare parts. In these instances, the plant managers tended to be
dynamic and to succeed in obtaining from scnior management the means neccssary 10 monitor
thetr service as cffectively as possible. [t was clear that the personality and personal
commitment of the plant manager made a significant difference.

Lack of Skilled Labour
Except for a few big projects, the vast majority of projects lick sufficient numbers of st to
maintain continuous operation and sufficiently qualified staft to perform repairs on sensitive
cquipment. Skilled workers are scarce in Iraq and prefer to work in private companies where
wages arc far higher than thosc offered by the public scctor.

This situation can not be expected to improve, since frag can not resort to foreign labor under
the present circumstances.
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2.2.3 Compact Units

2.2.3.1 Efficiency Survey Criteria

UNICEF and Carc International undertook a comprehensive survey of the efficiency of the
cxisting treatment facilitics. The efficiency of the treatment facilitics is based on the evaluation

of the appropriatencss of the following components and their status in terms of mainlenance:

Low-lift assemblics: appropriatencss of the intake structure, pumps and conlrol puhcls,

extent to which regular maintenance is performed, and the general cleanliness of the

installations.

Scedimentation tanks: appropriatencss of sludpe handling, flash-mixing, flocculators and
clarilying fucilitics.

Filters.

Chemical systems (Alum and Chiorine preparation, dosing and injection facilitics). The
regular matntenance and cleanliness ol this sensitive cquipment represents 25% of the
cvaluation criteria.

General storage and high-lift assemblics, including metering instrumentation and control
pancls.

The resulting Project Efficiency Indicator was designed to cvaluate the cffective production
capacity, corresponding to an average of 20 working hours per day, by factoring the design
capacity of cach mstallation by the project ellicieney.

Figure 2-3: Efficiency Structure of Existing Water Treatment Plants per Efficiency Groups
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Filtration and chemical addition are the weakest components and impact heavily on the
clfectiveness ol the disinfection processces. ’
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2.2.3.

Table 2-6: Effective Production Capacity of Existing Water Treatment Plant per Efficiency Groups

Quartiles of Effective Production . Percentage of
Efficiency Capacity Effective Production
in m3/d Capacity
First Quartile 5878 1%
Second Quarlile 56 201 7%
Third Quartile 149 765 18%
Fourth Quartile G11 042 14%
Total 822 886 100%

50% of the existing compact units operate at less than 37% cfficiency and produce 18% of the
total amount of water supplicd by compact units.

2 Operation

There are about 1 200 compact units operating in Irag, representing a total effective production
capacily of 823 000 m*/d.

High-clficieney compact units can be found in conventional plant projects where the units are
used as an additional treatment facility. Efficiency 1s high in these cases duc to the simple fact
that the units arc managed by the operators of the main sites and as such are properly monitored
and serviced.

Wherever the compact units arce operated by communitics of users, cfficiency 1s very poor, i.c.
3d% as opposed o 61% for the units operated by DWS.

3 Equipment

Compact units ure popular in lrag, however, because they provide an administrative solution to
water supply problems at the Jocal level. For this reason many more units will be imported to
replace those worn out by time and mis-operation and to cquip those villages which are not yet
conneeted o a water supply systeim.

A promising start has been made through the UN. MLO.UL, whereby a number of new compact
units have already been purchased, delivered and commissioned.

The quality of these compact units is questionable however, since they have been scelected
purcly on the basis of pricc without any consideration given to design, workmanship and
scrviceability.

These low-cost compact units will ultimately be very costly to run given that the design,
construction and grade of cquipment sclected are unsuited (o long serviee in the lughly adverse
condiions (in terms of manpower, climate, cte.) prevailing in Iraq at present. The units will
almost certainly have 1o be replaced rapidly - hopelully by units of better quality.

The truc cfficiency of these low cost, low grade compact units must be considered in the light of
the mitial expenditure involved and the additional outlay required fo repair and replace the units.

2.2.4 Tube wells

1 8 SAKEGT -

Groundwater provides 1% of the potable water supplicd by the public utilitics in 0 Governorates
ol the Centre South region.

INTIHNATIONAL DEFARTMENT
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Table 2-7: Water Projects Supplicd from Groundwater Facilitics in Year 2000 -

Governorate Location | Nb. of Projects Design Capacity
(m*/day)

Anbar 3 5600
Muthanna 2 650
Najaf 1 540
Nincvah 12 29 945
Salaheldin 4 25 600
Ta'meem 66 17 570
Total 83 79 905

Other well and spring projects have been developed in depressed rural arcas of ARNIL These
projects were reflected in the table 2-7 as long the data were not provided in a format that would
make it casy to incorporate in the sector database.

The cfficiency of these utilitics has been estimated at 59% for an approximate production of
only 47 000 m*d. The requircments in terms of rchabilitation works would involve the
replacement of pumping and chlorination facilities.

2.2.5 Treated Water Quality

The adequacy of treatment depends on the ability to reduce turbidity to less than 5 NTU. This
limit dictates the cfficiency of the disinfccting process.

The ficld visits indicated thal the treatment unit operators have difficulty in respecting this
guideline for the following reasons:

» Raw water turbidity varics considerably.

J Qualily of alum 1s inadequate.

e Sand filters are incfficient,

» Mcans ol monitoring turbidity arc insuflicicnt (sce water quality control).
o Lack ot staff to monitor and properly opcrate the-treatment plants.

Regarding chlorination, most production units arc cquipped with chlorinators and residual
chlorine is monitored in most DWTPs. Smaller projects however (compact units and wells) lack
the staff and mcans to measure chlorine levels (sce water quality control). At the same time, the
opcrators maintain high chlorine residual concentrations (frequently above 2 mg/l) given the
poor condition of the distribution systems. Furthermore, unreliable supply of chlorine and poor
maintenance of chiorinators affects the efficiency of the disinfecting process

2.2.6 Actual Production Capacity (PC)

Most of the production facilitics cxpericnce severe power shortages. The Effcctive Production
Capacily can not be mct in many cases and in arcas affected by water shortages, emergency
generators are usced to increase the daily working time of production units,

JUNE 2001 « SAFEGE

19



CHAPTER TWO

The actual production capacity (UPC and RPC in urban and rural arcas respectively) ?, is
cstimated as the product of the urban/rural shares of the design capacity (assuming an average
of 20 hours per day) and the Power Factored Efficiency (PFE), which associates the design
capacity and the average working time, and allows for the possible usc of emergency
pencrators. '

In central Iraq, where UNICEF conducted an efficiency survey during the period 1999-2000, the
production capacity was cstimated at 63% of DWTP installcd production capacity with 7% of
the supply attributable to generators. In the Centre South region, the situation is more critical
with production capacity at 55% of DWTP installed capacity, while 13% of DWTP supply
relics on generators.

Tablc 2-8: Efficiency of the Production Units

Calegories of Instalied f.\c(ua.l Projects Power Share of
. . Production . N .
Infrastructure Capacity Capacity cfliciency I‘ac(_orcd Production
Efficiency Relying on

m*/d m’/d Generators
Urban Arcas 7097 532 4 567 269 68% 64% 7
DWTP 6524 999 4238117 68% 05% 6%
Compact units 508 128 310 447 65% 61% 5%
Wells 64 405 18 705 60% 29% 47%
Rural Areas 1026 200 337013 50% 33% 15%
DWTP 621 067 271 216 56% 44% 18%
Compact Units 389633 63 443 41% 16% 2%
Wells 15 500 2354 53% 15% 38%
Total 8123732 4904 282 66% 60% 7%

In rural arcas, the gencrators provide 18% of the production, as in Diala Governorate where
80% of water supply relies on emergency generators, which arc consequently an cssential
componcnt of the water supply facilitics.

The compact units rely on generators for 5% of their output. It should be noted that, owing to
power cuts, only 38% of the cffcctive production capacity relying on compact units in rural
arcas can be mobilized while only 2% rely on emergency generators.

A bricf diagnosis of power supply systems is presented below, with reference to site visits made
in November 2000.

2.3 Power Supply Facilities

2.3.1 Availability of Power from the Electrical Power Grids

In most regions, booster stations and walter treatiment plants operate more than 16 hours a day.
in the main citics such as Baghdad and Basrah, power 1s available 24W/24h. In other
Governorales such as Diala, power cuts of more than 10 hours a day may be cxperienced.

i the database, UDWTPPC, UWTCUPC, and UweliPCL referring o UPC from Drinking water treatment plants; water treatment
compact uttils and from wells respectively, and RDWTPPCORWTCUHPC, und RwellC referring: to rural shares.

7
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The power supply to urban compact units is generally superior (more reliable) than that supplied
to rural units. For other water facilitics, the difterence is negligible.

The reliability of the power supply is often jeopardized by the following problems:

o [Llectrical power grid

power plant regulation failures
aging cables

voltage drops (increasing loads on grid) and, by extension, over-currents causing motor
protcetion trips

failure of power transformer tap changers.

* Generating scts

faulty or inoperative injectors and radiators

faulty or inopcrative control, regulation and synchronization pancls
corrosion

aging batterics and rectifiers/chargers

oil and fucl lcakages

no standby gencrator can operate more than 12 hours a day

lack of maintenance and tests

2.3.2 High- and Low-voltage Equipment

The main problems are associated with faulty, inoperative accessories and aging switchgear.
While certain low-voltage components can be replaced, the high-voltage components must be
furnished by the original supplier.

The malfunctioning and inopcrative cquipment is listed below ¢

» High-voltage Equipment

[

balteries and rectifiers/chargers

voltage transformers

current transformers

protection relays

low-insulation or non-armorcd cablcs without ducts or cable trays

power transformers filters, tap changers, and oil leakage from casings.

¢ Low-voltage Lquipment

battcries and rectificrs/chargers

molded case cireuit breakers

JUNE 2001 - SAFEGE
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- switch-fuscs
- contactors, rclays and timers
- low insulation or non-armored cables without ducts or cable trays

- current transformers

indicators and warning lamps
e Pump Dnivers

This covers existing pump starters and inventory problems on pump drivers, including
motors and starting devices.

- Squirrcl-cage Motors

This is the most widely used motor in Iraq (and worldwide) in the Jast 20 years, owing
to its high efficiency and long lifetime. It is the only type of motor installed outdoors
(valve actuators, aerator motors). However, due to the harsh climate, the chemically-
aggressive cnvironment and lack of maintenance, many outdoor motors are out of
order.

- Slip-ring Motors

This motor is also uscd extensively because of its low starting current. The main
drawback 1s that the rotoric starting device and motor carbon bushings required for this
type of motor are not commonly (or poorly) manufactured in Iraq.

- Starting Devices for Squirrel-cage Motors
The characteristics of starting devices are listed below:
»  Direct-on-linc starter: only motors of less than 18.5 kW start directly .

»~  Star-delta starter: this device reduces the starting current to 3¢ by nominal motor
current, but the intermediate current peak can damage the motor. This device is
widely used in Iraq. Certain pumps installed recently are equipped with new-
generation  star-delta starters featuring  intermediate resistances that allow
smoother starting.

» Autotransformer starter: this device reduces the starting current to 2 to 3 by
nominal motor current. Only a2 few autotransformer starters are installed in Iraq.

All three starting devices use standard parts. The spare parts lacking are of standard
low-voltage type.

- Electronic starter; this device reduces the starting current to less than 3 by nominal
motor current. Only a few clectronic starters have becn installed - by ICRC among
others. In case of failure of the clectronic card and \uthout any on-line or by-pass
contactor, the starter cannot function.

- Start-ing Devices for Ship-ring Motors

- These starters arc of the rotoric-resistance type (metallic or electrolytic). Both the
clectronic starter and the slip-ring motor starter reduce starting current to less than 2 by
nominal motor current. :

4 . .
Instead of 0 to 7 by nomunal current when direet starting

22
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Certain aging electrolytic mixers have been replaced by local ones, mainly reducing the
lifetime of the rotoric starter.

Miscellancous

In a few cases, following the replacement of a motor, the pump rated power is no
longer suitable (or vice-versa)..

The asscssments of low-lift and high-lift pumps, valves, air-blowers, compressors, wash pumps,
mixers, dosing pumps, sludge recycling pumps, acrators, etc, were performed by the hydraulic
cxperts and water treatment specialists.

Control, Mcasurcments and Data Transmission

Man-Machine Interfaces

Many accessorics - including lamps, push-buttons and multi-position switches, light
emitting diodes, analog indicators, wiring, batteries/rectifiers/chargers, ammeters and
voltmeters, sensor converters, tc, - are faulty or inoperative.

Data Transmission

Several plants built during the 1980s were designed to function with remote motor
control and hydraulic data (flow, lcvel, pressurc) acquisition systems incorporating
wireless equipment such as programmable and logical controllers, radio devices, etc.
None of this equipment is functioning at present owing to the lack spare parts and
exodus of skilled manpower.

Only a few plants arc equipped with an internal phone network.

Main Conclusion

The question of missing spare parts and lack of maintenance are very often called up by the
managing and opcrating staff,

Nevertheless, the design of the clectrical installations is sound and the electrical equipment
(lifetime) installed during the seventies and cightics of good quality. The main short-term
objective is thus the provision of sparc parts.

2.3.3 Miscellancous

2.3.3.1

Safety

Only a fcw machines-and control boards are fitted with protective covers. Cables often trail on
the ground or in water without any warning paint or protection. Steel plates between and around
pump framcworks are often characterized by corrosion and poor fixtures.

Motors and boards are seldom connected to carth.

2.3.3.2 Veatilation and Lighting

Almost all vent fans and extraction fans arc inoperative.

Many lamps and lighting fittings arc missing or in a very poor statc.
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2.3.3.3 Workshops
Where they cxist, the workshops are neglected. No multimeters or insulation controllers were
scen during the visits.

2.3.3.4 Clecanliness
Almost all control boards, fittings and clectrical and technical rooms are dirty (dust, oil, ctc.).

To prevent overhcating heating, control boards are left open and in some cases uncovered,
posing an obvious hazard to operating staff and cquipment (leaky pumps in the vicinity of
rotoric resistances, cic.)

2.3.3.5 Documenis

Practically no as-built single-line diagrams, clectrical plans or technical and maintcnance
specifications are available, and no operating manuals were scen during the visits.

2.3.4 Manpower

Manpower is clearly inadequate in terms of both skills and numbers. Where there is a skilled
electrician on the site, this is often the site manager.

With a few exeeptions, motivation among opcrators is poor given that they are often aging,
uncducated and underpaid.

2.4 Distribution Systems

2.4.1 System Configuration

The water supply distribution systems consist in pipe networks scrving urbanized settlements in
urban or in rural arcas. Extensive data collection was undertaken by UNICEF in the year 2000
through local water authority agencics. The results of the survey cover the pipe networks of the
distribution systems serving 82% of the Iraqi population scrved.

“
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Table 2-9: Pipe Materials in Water Supply Networks (in Meters)

Governorate Material

ASB DucC IRO OTH* PVC STE Totwal
Mayoralty of Baghdad | 3 700 000} 2 400 000{ 800 000 556 000 290 000f 7 746 000
Anbar 36 350f 297340 24 900 227 800 586 390
Babil 204 850{ 120600 130500 432074 32900 920 924
Baghdad 535 800 555 800
Basrah 327 350| 628 890 1879200 5§ 480] 2893920
Diala 167 0001 211 800F 219000 865 6291 128 500| 1594 929
Missan 70 500 435001 191000 206 000 1 000 512 000
Muthanna 215600} 161 800 5000 252 800 32050 667 250
Najafl 313000] 280000 39 000 683 000 3000f 1318000
Ninevah 1199001 5 130252) 1 113 510] 38 200| 1233210f 319797] 7974929
Qadisiyah 202 635 92 200 17 840 634 8§30 947 525
Salaheldin 82 500 39 500 95 000 335 486 552 486
Centre South 1 739 685] 7005 852) 1 835750] 3§ 260| 7 328 S49{ 575727|{ 18 524 153
Dohuk 48 829} 141918 27 587 38 703] 153433 410 470
LEriil 20 500t 183910 47 100 243 640| 185790 350630 716 570
Sulaymuaniyah 47 350 225217 02750 19390] 151083] 140000 645 796
Total 5856 3064| 9936927 2 773187 301 290| 8 260 425{ 1 194 796] 28 042 989
Avcrage Diamcter 137 258 120 148 130 401 188
()

Steel and ductile iron pipes are used for transmission lines and mains, whilc distribution systems
pip Y

pipcs arc in asbestos-cement, ductile cast iron, cast iron, steel or PVC, with diameters ranging

between 50 and 1 600 mm.

The Average Diamcter is defined as follows:

Dia (mm)= Y L; (m)* D; (mm)/ Y L; (m)

More than 12.5% of these pipes arc more than 35-ycars old and 40% arc less than 20-ycars old.

Amongst the pipes of 50 mm in diameter and above, §85% of cast iron pipes arc more than 335
E P Pe

years old and 95%

* Othier naterialy refer o unknown pipe malerial

of ASB pipces are more than 20 ycars old.
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Figurce 2-4: Total Lengths of Differcat Types of Piping by Age of Installation (in Years)

The distribution networks are pressurized by high-hft pumping facilities located at the out!

the production units and equipped with booster stations. High-lift pumping facilities &
Centre South region were cvaluated by WES technical cpcc" lists {rom UNICEF and -
Intemational; the cfficiency of thesce {acilitics 1s evaluated by the Project-Efficiency Indica .o,
while the current status of the boostng stations (BS) was determined {rom questionnaire
FeSPONSCS.

2.4.2 Water Quality

The lack of resources and staff has over the past decade severely undermined maintenance of
the disiribution nciworks. The networks are reported to be Jeaking and cannot cope with
growing demand. The clevated tanks are bypassed and water 1s boosted direcily mto the
distribution system.

I.ns situation results in Jow pressures and illegal conncctions which increase the risk of
contamination from sewage, particularly where the water table s high (as in Baghdad and the
southcn governorates). The risk of contamination is also incrcased by power cuts.

To limit the risk of contamination residual chiorine levels are sct very high - in most
governorates at 0.5me/l - though this level may siill be insufficient if turbidity is above 5 NTU.

All these problems arc accentuated in rural arces where the community is responsible for
opcration and maintenance.

0 .
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2.5 Water Quality Management

Of the 18 sites visited, 8 are equipped with a laboratory. These laboratories perform only basic
analyses such as pH, alkalinity and hardness which do not require sophisticated equipment. )

Some are equipped to perform jar-tests which are of little use in the case of inaccurate dosing of
coagulants and poor flocculation!

In general, no analytic data was produced, making assessment of treated water quality
impossible.

Given the gencral state of the chemical dosing facilities, which are severely affected by lack of
maintenance and spare parts as well as faulty design, the result of treatment is presumed to
range from direct filtration at worst, to "almost-conform” treatment in the few places like
Baghdad and Mosul which enjoy relatively good maintenance. Disinfection remains an almost
universal issue however, since at almost all plants visited the dosing equipment was in very
poor condition. This observation held true cven for the largest and most modern of the plants
visited,

Doubts about the effectiveness of treatment are reinforced by the lack of analytic records
reported by the experts.

2.6 Service Performance

2.6.1 Service Level Indicators

Sector policies are broadly outlined in the MOUs rclated to the purchase of equipment under the o

Oil For Food Program. These policics can be summarized as follows: =

e All the population should be supplicd with sufficicnt water to cater for their needs.

¢ The impact of any water shortage (scasonal peaks) should be shared equally among users,
¢ The water supplicd is deemed potable. |

Service performance is evaluated by 3 basic parameters:

¢ The Scrvice Coverage (WSC), which cvaluates the percentage of population receiving
_enough potable water from public networks to satisty their needs.

o The Rate of Supply (WSR), which cvaluates the average quantity of potable water supplied
for domestic uscs in terms of liters per capita per day (Iped).

e The Shortage Rate (SHR), which cvaluates the proportion of the served population
receiving an inadequate quantity of water (deemed insufficient to address their actual needs)

An Adequacy Line is cstablished by GOI policies that sets at 150 and 80 Iped the acceptable
minimum supply for houscholds supplied by urban and rural water systems respectively.

Water quality rccords show that the quality of the water supplied is deteriorating. Treated water
becomes polluted during its transit through network pipes due to operational deficiencies. This
can posc a scvere threat o public health owing to the presence of fecal coliforms in the water
supplicd. The quality of treated water  should be consistently monitored together with the

frequency of waterborne discascs.
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2.6.2 Service Coverage (WSC)

This parameter reflects the access of the population to a safe source of water. The service
coverage (WSC) can be evaluated by comparing against the total population the population
recciving sufficient quantities of potable water from public facilities (population served).

The concept of “sufficient quantity of water” will make reference to the coneept of the
Adequacy Linc (WSAL), which defines the bascline below which the basic needs of the
population are not deemed to be satisficd: the population served by hand pumps, public wells
and standpipe facilitics should not be considered as “scrved population™ as long as this category
of service does not achieve WSAL supply rates.

The census provides data relevant to the cvaluation of WSC, in the form of: the number of
people, houscholds and dwellings which receive water from treatment facilities (WTP); and
- other categories of water supply facilities include public wells, public standpipes and other
sources. WSC can be cvaluated as either:

o WSCI = (Population receiving water from WTP)/(Total Population)
or

e WSC2 = (Number of dwellings receiving water from WTP)/(Number of dwcllings)

WSC1 reflects more particularly the achievement of the Sector Strategic Goals concerning the
provision of sufficient quantitics of potable water to the population.

WSC2 is a useful indicator of service connection levels (average number of dwellings served by
a given service connection).

UNICEF, in coordination with the Watsan Scctor authorities, have evaluated coverage (in terms
of population scrved) for cach sub-district of the Centre South region. The population served
was cstimated according to the number of domestic service connections registered by local
DWS and assumed conncction levels (average population per service connection), which were
cvaluated by DWS officials.
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Table 2-10: Water Supply Coverage Estimated from Census Data®

Governorate} Area | Coverage from | Coverage from | Coverage from
CsS097 CS097 UNICEF 2000
WSC1 WSC2
Anbar Urban |. 93% 97% 92%
Rural 51% 52% 51%
Babil Urban 96% 96% 89%
Rural 34% 37% 47%
Baghdad Urban 87% 97% 99%
Rural - 43% 44% 30%
Diala Urban 95% 96% 82%
Rural 53% 55% 70%
Kerbala Urban 96% 96% . 90%
Rural 41% 43% 36%
Missan Urban | , 94% 94% 84%
Rural 18% 19% 14%
Muthanna Urban 95% 95% 90%
Rural 27% 28% 38%
Qadisiyah Urban 99% 98% 99%
Rural 3I1% 31% 60%
Salaheldin Urban 86% 85% 79%
Rural 36% 36% 39%
Ta'meem Urban 93% 93% 87%
Rural 44% 45% 56%
Thiqar Urban 84% 84% 91%
Rural 14% 15% 25%
Wasit Urban 97% 97% 92%
Rural 24% 26% 49%

In Baghdad Governorate (excluding the sub-districts operated by the Mayoralty of Baghdad),
Kerbala and Missan, WES estimates of coverage in rural areas are more pessimistic that CSO
statistical data, while their estimates of service coverage in Thiqar and Baghdad are higher than
those of CSO,

Statistics on access to safe water are provided by the 1997 Census:

* Population receiving water from public networks, public wells and public standpipes

o Households receiving water from public networks, public wells and public standpipcs

* Houses and flats receiving water from public networks, public wells and public standpipes

The above data provide an accurate estimate of the average population living in the dwellings
served. As water supply networks are linked to housing infrastructure, it shall be assumed that
service connections serve permanent housing only, permanent housing being considered as
houses and flats.

* SO provided data consolidated at Govemorate level only. Some Governorates were not available so far. Therefore, this
information is micntioned only for illustraling WATSAN estimates and to establish a rcasonable statistical framework to
evaluate coverage levels.
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In this study, scrvice coverage is based on DWS estimates for sub-district rural and urban arcas.
For Centre South Irag, UNICEF have constituted a database indicating population coverage. In
the 3 Governorates of the Autonomous Northern Region of Iraq (ANRI), the water authoritics
provided data on rural and urban populations scrved; these data had to be prorated in order to
ensure consistency with population estimates for the year 2000.

For the sub-districts, which were not surveyed by UNICEF, we have assumed the following
default figurces: ' ;

Table 2-11: Water Use Default Figures for the Year 2000 (Percentage of Water Supply)

. UFWin | UFWin Urban® Rural
Water Water s .
. - . Urban Rural |Consumption | Consumption
Consumption {Consumption| ., . R s . e
. \ Projects | Projects | by Domestic | by Domestic
by Non- by Non- .
. . Users Users
domestic domestic
Urban Users | Rural Users
(%) (%) () (V) () (%)
Capital of 25 10 35 45 40 45
Governorates ' '
Othier Urban 15 10 35 45 50 45

Scrved Population is evaluated at the sub-district lIevel by:

SUP; = UP; * UWSC;
SRP; =RP; * RWSC;

where:

LR refers to the sub-district

e u: refers to urban arcas

LI refers to rural arcas

e SUP: Served population of the sub-district *i” in urban area

* SRP;: Served population of the sub-district “i™ in rural area

o UPs Urban population of the sub-district “i”

e RP: Rural population of the sub-distrct *1”

o UWSC: Service coverage (% of population) in urban areas of the sub-district 1"
* RWSC: Service covcra-gc (% of population) in rural arcas of the sub-district *i”

An indicator of service coverage is defined by:

WC = [(1+aw) £ SUP; + (1-aw) £ SRP;} / [(1+aw)UP+(1-aw)RP]

Where “aw™ is a weighting parameter reflecting the priority to be given to the nceds of urban
arcas with respect to rural areas.

"
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Table 2-12: Water Supply Coverage Indicator in the Year 2000

Water Authority Urban Coverage in Rural Coverage in
Population Urban Areas Population Rural Arcas

SUP2000 UWSC SRP2000 RWSC
Mayoralty of Baghdad 4753379 100% 15694 100%
Total GCWS 8 234 575 85% 2926 598 43%
Tota] ARNI 2190 136 87% 749 160 73%
Average [raq WES 15178 090 91% 3691452 48%

From the above table, it can be seen that GCWS efforts are focused on urban arcas. The WA's
performance and nceds cvaluation can be adjusted by the aw weighting parameter reflecting the
priorities defined in accordance with the GOI's urban development strategy).

2.6.3 Rate of Supply (WSR)

This parameter corresponds with the average quantity of potable water supplied for domestic
purposcs in liters per capita per day (Iped).

Mctering of water production and supply is limited and inaccurate. In the absence of proper
metering of actual production levels, the production of water is estimated as follows:

PCy =X DC; * PFE
WSR= PCy * (1-UFW,)/SPy

where:

» PC, is the water production capacity in m¥d, UPCy and RPC; refer to urban and rural levels
of production respectively.

Thel)
I

o DC; is the design capacity of production unit

(TSR]

o PFE is the power-factored efficiency paramecter of the production unit “i" evaluated
according to the methodology developed by the WES task force for the Centre South region.

* WSKR 1s the water supply rate in liters per capita per day (Iped); UWSR, and RWSR, refer to
urban and rural users respectively.

o UFW; is the percentage of production lost in the distribution network. This parameter is used
to evaluate the efficiency of the distribution networks. The UNICEF survey evaluated

UFW,% for cach sub-district in the Centre South.

e SP, 1s the population served, which can be broken down into served urban and rural
populations (USP and RSP respectively).

Table 2+13: Summary of Ratc of Supply in Iraq

Water Authority UPC-2000 | UWSR | RPC-2000 | RWSR
m*/d Iped m’/d Ipcd
Mayoralty of Baghdad| 1772 140 224 2240 83
GCWS 2549 881 208 334 773 76
ARNI 245 243 59 - -
Total 4 567 269 192 337013 (60)
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In the northern Governorates, rural villages obtain water from sources which do not require
treatment facilitics. The supply scrvices are not mctered and are generally operated and
maintained by local communitics of users.

2.6.4 Water Shortage (SH)

Water shortage can be defined with respect to an Adequacy Line, which is cstablished by the
GOl as a bottom line below which the available rate of supply (including Non Domestic uscs) is
not acceplable:

A domestic supply rate is defined in order to assess the capacity of the public utilitics to address
the basic needs of the population

U(R)DSR}(: PCR * (I-UFWk- NDC;\)/SPk

NDC; is the sharc of non-domestic consumption in percentage of the production.

The UNICEF survey provided estimates of UFW,% and NDC, in 2000, for cach sub-district in
the Centre South,

A shortage indicator SH is defined, which will evaluate DWS performance in addressing the
basic nceds of the population with reference 10 an Adequacy Line defined by the GOI, which
cstablishes the minimum average rate of supply in Ipcd.

Table 2-14: Adequacy Line (Iped)

Adequacy Line ' Centre South ANRI’
UAL: is the adequacy line for urban arcas 150 150
RAL: 1s the adcquacy line for rural arcas 80 50

USHg=[ X USPy (with UWSR, < UAL)]/ TUSP;
RSHg=[ T RSPy (with RWSR, < RAL)]/ TRSPy

Table 2-15: Summary of Water Shortagein Iraq

Water Authority USH | RSH
%o %o
Mayoralty of Baghdad 56 100
- GCWS 38 77
ARNI 97 100
Average Shortage in Irag - -

" To be noted that ANRIs policies do explicitly refer 1o an adequacy lTine. Meanwhile, the new water supply systens, which are
currently developed in the rural setiioments by the incipient administration with the support of intemational agencics, are
designed with targeting an average supply capacity of 50 iped.
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2.7 Performance of the Water Supply Sector in the
Mayoralty of Baghdad

2.7.1 Water Sources

The Total Installed Production Cabacity (IPC) with regard to the “served population™ is
estimated at 201 m*/capita/year. This corresponds to an average production rate of 550 liters per

capita per day.

All the production facilities are supplied from the Tigns River. (Certain CUs are supplied by
raw water from existing raw water supply systems which themselves draw from the Tigris.)

2.7.2 Production Capacity

Table 2-16: Preduction Capacity

Design Actual ‘

Capacity | Capacity % of

Area No. Source (m’rd) (m’ld) _ |Efficiency| Total
Karkh I |Karkh WTP 1365000 | 1150000 84% | 51%
North-West 2 | Karameh WTP 227 000 194 000 85% 9%
3 | Qadisiyah WTP 135 000 115 000 85% 5%

4 | Al Dawra WTP 115 000 100 000 87% 4%

5 | Compact units 4 500 0.2%

Sub-Total 1 842 000 1 563 500 85% 70%

Rasafa I |7th of April WTP 540 000 500 000 93% |  22%
South-East 2 LAl Wathba WTP 78 000 70 000 90% 3%
3 Al Wahda WTP 68 000 58 000 85% 3%

4 1 Al Rasheed WTP 68 000 50 000 74% 2%

5 | Compact units 20 0.0%

Sub-Total 754 000 678 020 90% 30%

Total 2 596 000 2241520 86% | 100%

The cfficiency of the treatmient facilities is relatively good in terms of production rates which
are estimated at 86% of the total IPC.

The average volume of water cffectively produced was estimated at 475 liters per capita per day

(Iped).
2.7.3 Distribution Capacity
2.7.3.1 System Configuration

2.7.3.1.1 Overview

The existing water supply system in the Mayoralty of Baghdad survcs a population of
approximatcly 4.72 million with a current supply of 818 million m }fannum. The backbone
nctwork, consisting of pipes of 100 mm and 1 400 mm in diameter, is approximately 7 190 km
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Jong. The networks are relatively old and pipe materials include ductile iron, asbestos cement,
cast iron, steel, PVC, polycthylene and galvanized iron.

The Master Plan developed by Binnie & Partners in 1982 provided for a several water supply
schemes with the aim of increasing the production capacity and facilitating the transfer of water
from north to south and {rom cast to west. The plan also proposed a restructuring of the network
system which cntailed splitting the network into pressure zones, cach supplied by gravity from a
terminal rescrvoir. All terminal reservoirs were designed to be interconnected through a trunk
main system covering the eatire city,

Most of the works proposed in the Master Plan were cither never implemented or postponed.
Among the projects postponed was the construction of a large trcatment plant at Rasafa
designed to solve the problem of water shortage on the cast side of the city. Only 4 terminal
reservoirs were cffectively constructed and most of the proposed pipcelines and boosting stations
were never implemented.

Although the arca 1s mostly flat and does not require any sophisticated form of pressurc
management, the poor scctorization of the existing system combined with the limited
conveyance capacity and lack of storage rescrvoirs and boosting stations, complicate ihe
operation of the system and have a significant impact on service pressures (high pressures at
sources to supply remote arcas and large pressure vanations due to direct pumping into the
nctwork, ctc.).

2.7.3.1.2 Pipe Networks

The breakdown of the pipe networks {of 100 mm in diameter and above) according to diamcter
material and age is shown in the following tables.
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Table 2-17: Breakdown of Pipe Network Length according to Diameter and Material

DN {Lengthy % of (Ductile| Steel | Asbestos | Cast
Total Iron Cement | Iron

1600 25 0.3% 25
1500 25 0.3% 25
1400 25 0.3% |. 25
1200 100 1.4% 100
1000 75 1.0% 75
900 40 0.6% 25 15
800 100 1.4% 75 25
700 150 2.1% 125 23
600 225 3.1% 125 | 100
500 25 0.3% 23
450 125 1.7% 50 75
400 125 1.7% 75 50
300 75 1.0% 75
250 75 1.0% 75

200 800 11.1% 200 500 1 100
150 | 1600 | 223% 400 1000 | 200
100 | 3600 | 50.1% 900 2200 1 500

Total |_7190 1100.0% | 2400 | 290 3700 | 860

Table 2-18: Breakdown of Pipe Network Length according to Age and Material

Average | Length | % of | Ductile | Steel | Asbestos | Cast
Age (km) Total Iron | (km) | Cement Iron
(km) (k) (kmy)
10 ycars 1500 21% 1500
17 ycars 870 12% 870
25 years 30 0.4% 30
30 ycars 3700 51% 3760
35 years 290 4% 290
40 years 800 1% 800 |
Total 7190 100% 2400 290 3700 800
% of Total 33% 4% 51 1%

0 Morc than 83% of the network is comprised by distribution pipes of 200 mm or less
in diameter and average diameter is around 220 mm.

&

0 62% of the pipe network is in asbestos cement (31%) or cast iron (11%) and has
past its normal lifetime which may bc a factor of further detcrioration. The average
age of the network is 25.5 years which, in a network which is poorly operated and
maintaincd (as 1s cffectively the case), can be considered as old.

2.7.3.1.3 Storage Capacity

Most of the cxisting service rescrvoirs have been abandoned, At only 19 750 nv’, the cxisting
storage capacity represents less than half a minute’s average daily production (2 241 520
m’/day) and clearly cannot cater for daily demand variations, nor situations of acute shortage
(power shutdowns, major bursts, cte.).
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Most of the consumers connected to the network are cquipped with roof tanks and ground
reservoirs which serve their needs in the case of more routine supply stoppages. This privatc
storage capacity is significant and could exceed 600 000 m’,

1.4 Pumping & Booster Stations

At present, walter is pumped from the pumping stations located at the outlet of the trcatment
plants into the trunk mains lecading to the distribution nctworks. Pump heads were originally
designed with a view to delivery via service rescrvoirs. As most of these reservoirs were never
constructed or put into operation, pressures in trunk mams arc directly affected by distribution
network head losscs,

A further problem 1s that the existing booster stations arc not sufficient to cover the whole arca
and additional booster stations on the distribution network would scem 1o be required as
sugpested in the Binnic & Partners Master Plan (45 booster stations were proposed for the
whole of the Mayoralty). Current practice among consumecrs Jocated in low-pressurc arcas 1s (o
stall small pump units on the service connections 1o pump the water to their roof tanks, This
practice is very difficult for the Operator to control and has a significant impuct on the operation
of the system as a whole.

1.5 Service Connections

Service conncctions numbcer about 567 551. They are gencrally in very poor condition and
represent a major source of leakage (see Table 2-19).

Recent service connections are not constructed according to proper design standards and are
generally in poor-quality plastic without any usc of saddles, clamps and stop cocks to branch
{rom service mains.

2 Physical Status of Networks

With the events of the last 10 years, the water supply system has developed on an ad hoc basis
and fargely inresponsc (o emergencey situations. The distribution networks were constructed in a
piecemeal fashion without any real planning or respeet of proper design standards and
principles. As well as being relatively old, the networks are subject to continuous deterioration
leading to widespread leakage.

The average number of lcaks repaired is currently about 1 000 per month on the distribution
network and about 200 per month on the trunk mains, These figures are very approximate and
should be viewed with caution. The true number of bursts and reported Icaks is almost certainly
higher. It should be noted that almost all present leakage repair is presently conducted in the
winter because summer scason supply stoppages are virtually prohibited.

Lcaks arc naturally found on the older parts of the pipe network which are constructed mainly in
cast iron, asbestos, galvanized steel and steel. BWSA s currently in the process of replacing
some of the old lcaking pipes (in asbestos or cast iron) by polyethylene pipes manufactured
Jocally. The quality of these polycthylene pipes would appear 1o be very poor.

On the other hand, a large number of valves arc damaged or leaking because of the regular
throttling mechanism necessary to control network flows and pressures. The site visit also
revealed that none of the large butterfly valves were equipped with gear boxes.
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2.7.3.3 Unaccounted-for-Water

2.7.3.3.1 Production and Consumption Metering

In the Mayoralty of Baghdad, both the volumes of water delivered into the network and those
consumed by the consumers connected to the network are estimated rather than evaluated
according to metered volumes. Production unit flow meters are generally out of order and only
10% of the 567 551 consumers connected to the network arc currently equipped with water
meters. Table 2-19: Water Supply Scrvices in Baghdad Mayoralty by 2000. The reliability of
the existing data is therefore questionable and the data should be viewed with caution. It should
be noted that BWSC recently procured 300 000 Class B water meters as part of a program to
meter consumption at the consumer level. These meters are considered unsuitable in the present
circumstances, and more speeifically in view of the roof tanks installed on consumer propertics,
requiring meters with a higher level of accuracy (Class C).

The following table gives the breakdown of categories of user connected to the water supply
network.

Table 2-19: Water Supply Services in Baghdad Mayoralty by 2000

Consumer Category Total % Metered | Unmetered
Domestic 376 280 66% 48219 328 061
Indust. And Commercial 53474 9% 10469 | . 43005
Government 121 899 21% 0 121 899
Public (Places of worship & others) 15 8§98 3% 0 [5 898
Tolal consumers 567 551 100% 10% 0%
Total consumers billed 551653 97% NA NA

Comments;

¢ The category “Industrial and Commereial” represents less than 10% of the total number of
consumers but most certainly more than 35% of total consumption. Metering of this category
of consumer (industrics, commercial entitics and administrations, ctc.) is highly profitable
and more cost-cffective than domestic metering. It can also contribute to significantly
reducing wastage.

o At 97%, the level of consumers billed is highly satisfactory. However water bills are often
the subject of claims as a result of billing crrors. A

» (Collection seems to be less effective than billing.

2.7.3.3.2 Evaluation of UFW and Wastage

Unaccounted-for-Water is usually defined as the difference between the net production (volume

of water delivered to the network) and consumption (volume of water that can be billed to

consumer as legitimate consumption, whether metered or not).

Because of the lack of mictering at both the production and consumption levels, it is impossible
to obtain accurate figurcs for UFW and its physical (leakage) and commercial constitucnts
(llegal conncctions and under-cstimation of consuniption). Indced, Icakage cannot be quantified
without the necessary flow and pressure measurcments in the various supply sectors. At the
same lime, wastage and over-consumption cannot be assessed without performing a consumer

SUrvey.
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However, a rough estimate of UFW can be obtained using the following figures provided by the
Authority:

Average amount of water produced (m"/mox-nh) = (7 245 600 m'/month
Average amount of water billed (m'/month) = 26 179 274 m*/month
Average amount of UFW (m*/month) = 41 066 326 n'/month

Percentage of UMW = 02%

Estimated physical losses (based on UNICER and BWSA estimates): 50%

Estimated metering and billing crrors or inaceuracies: 20% of UIFW
representing nearly 50% of the amount of water billed.

UEW (m'/km/day) = 192

The very high per kim and per day UFW levels can be explained by the high ratio of water
production per capita which is preseatly around 436 Ve/d. Given observations m the ficld and
our experience of similar network configurations, it is assumed that a large amount of the total
volume of Unaccounted-for-Water is accounted for by leakage and other physical losscs.

Wastage is also assumed 1o be significant due to the fact that water is not billed according to
truc consumption, The usc of air coolers in summer constitutes a considerable source of wastage
and over-consumption (about 1.5 m’/day/user) representing one third of production and
scriously affecting service levels in the Mayoralty.

2.7.4 Performance Level

The technical characteristics of water supply systems influence the capacity of public utilitics to
provide the volume of water required by the population. The water supplicd should mect the
quality standards for drinking water, Scrvice levels will be evaluated according:

Coverage provided by water supply utilitics in terms of the percentage of population
(urban/rural) connected 10 BWA systems,
Continuity of supply, which ensures the total satisfaction of demand of the users connccted,
and helps 10 muaintain positive pressures in the distribution network preventing pollution in
cmply pipes.
Service pressure; which should be maintained at positive levels within an predefined range
of water heads determined by the characteristics of the facilities at the user end
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Table 2-20: Water Supply Coverage in Baghdad

District Sub-district Population Population Served

Urban Rural Urban Rural

Al-Karkh Al-Karkh Centre 111 381 11381 0
Al-Mansour 418 496 418 496 0

Al-Ma'moon 840 526 840 526 0

Al-Risafa Al-Risafa Centre 139 994 139 994 0
Al-Karrada Al-Shargiyah 226 300 226 300 0

Baghdad Al-Jedeeda 736 682 736 682 0

Saddam Saddam Centre 1117177 FH7 177 0
Al-Adhamiyah Al-Adhamiyah-Centre 2380615 238 615 0
Al-Fahama : 359 306 359 306 0

Al-Kadhimiyah Al-Kadhimiyah Centre 515342 515 342 0
That Al-Salasil 15530 0 15530

Total 4703 819 15 530 4703 819 15530

User satisfaction is not measured preciscly, but estimated with respect to predefined standards
or larget levels, which are evaluated in Baghdad:

* Production of 500 Ipcd
* An Adcquacy Line of 150 Ipcd is defined for domestic consumption.

As a result of the events ol the last 10 years, the water supply system has evolved on an ad-hoe
basis and largely in response to emergencics situations and the distribution networks have been
constructed in a piccemeal fashion without any real planning or proper design standards and
principles. The networks are progressively deteriorating leading to widespread leakage. Most of
the integrated water supply schemes proposed in the 1982 Binnic & Partners' Master Plan with a
view Lo mereasing the production capacity and facilitating the transfer of waler from north to
south and {rom cast to west, were cither never implemented or postponed. Among the works
postponed was the construction of a new large treatment plant at Rasafa designed o offset water
shortages on the cast side of the city.

The main objective targeted in day-to-day operation is the equitable distribution ol water with
respect to the different users. The main problems observed during the site visits were as follows:

o A decrease in the amount of water supplicd (o consumers beeausc of the lack of sparc parts
at the production units (WP and CU).

e A very poor knowledge of the water supply situation in the different arcas of the Mayoralty
(levels of service and satisfaction, demand requircments, pressurces, cle.).

o The absence of updated drawings and mcasurements on the primary and distribution
networks (flows and pressures) resulting in heavy reliance on the experience of the operating
stafl, emerpency-focused operation and uncqual distribution of the waler available between
cast and west, north and south.

o The unstructured nature of the system and direct pumping into the distribution networks
gencrating high pressure variations and leading to a non-optimized mode of operation (valve
-throltling is widely practiced at pumping facilitics and inside distribution scctors). It should
be noted that the Master Plan provided for the division of the city into 20 scparale
distribution zones, cach supplicd by pravity from a terminal reservoir, All reservoirs were to
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be intcrconnccted through a trunk main system covering the entire city. Only 4 reservoirs
were ever constructed and the pipeline system was for the most part never implemented.

» Very low slorage capacity estimated at 19 750 m® and represcnting less than half 2 minute's
average daily production (2 241 520 m'/day). Such opcrating capacitics arc clearly unable to
cater for scasonal demand variations and to sccure the water distribution system against
crisis situations (power shutdowns, major bursts, cte.).

+ Existing metering facilitics at waler sources arc out of order and neced to be replaced and
only 10% of consumcrs arc currently equipped with water meters.

According to the production and population {igurcs, the Ipcd allowance in the Mayoralty of
Jaghdad 1s presently around 436 l/e/d, which conforms 1o Iraqi standards, -

According to estimates provided by BWA, the average billed consumption in 2000 was 26 179
274 m'/month, corresponding to an average billing of 47 m/month/conncction billed or 185
Iped.

This cstimate docs not ke into account scasonzl shortages or different catcgories of
conncctions, meaning, that houschold connections scrving an average of 12.5 persons receive
less than 47 mY/month - only 126 Iped - which is far below the Adequacy Line for Baghdad of
150 Iped.

Water shortages still occur in the summer due to the usc of air coolers, which represent a very
1 . . -

large source of wastage (about 1.5 mi/day/subscriber) - nearly one third of the amount of water

produced.

The adequacy of water supply in terms of quality can be assessed by comparing samples of
water with MOH regulations. Normally, this parameter is determined by quality of the raw
water and the adequacy and cfficiency of the treatment facibtics. The DOH monitors
compliance of water supplicd with MO regulations for drinking water, while the DWS
monitors water quality in the distribution systems and at treatment plant outlets, Raw waler
quality is monitored by the Ministry of Irrigation. The results of DWS and DOH samplings
were furnished to the UNICER's WES team.

2.7.5 Performance Indicators

o The Adequacy of water sources with respeet to demand can be assessed through the
following indicators:

- Coverage. According to BWSA data, 100% of the population receives water from
" BWA waler systems.

- Total installed production capacity in mcapite/ycar with respect o a so-called “served
population™. Technical characteristies of pipes and data on non-domestic activitics and
housing trends will be required 1o assess the adequacy of the installed production
capacity with respect to the actual demand of the population.

PR(MB) = 4706 Iped

which is not much lower than the targeted production rate of 550 tped.

- Annual pereentage of water quality analyses (further to DO monitoring) which
exceed drinking water quality standards.
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ASSESSMENT OF WATER SUPPLY SUBSECTOR

Data on raw watcr qualily arc poor and cover only turbidity, dissolved solids and hardncss at
treatment plant infets. With regard to the different parameters monitored by the Ministry of
Agriculture. we would display only the key relevant parameters,

» The Dependability of water sources will reflect the continuity of available supply sources
and scasonal variations in quantity and quality:

- Walcr sources: The brecakdown of abstraction-sources into Tigris/Euphrates sources,
olher surface water sources, groundwaler sources and other sources as perecntages of
total abstraction capacity will refleet the seasitivity of waler sources to scasonal
climatic varations.

- Scasonal flow variations may be represented by, minimumaverage monthly production
pereentages, or by the variations over a one-year period as indicated by monthly
production rccords. As rainfall data arc likely to be more accessible, the risk of drought
could be assessed according to the covariance of annual rainfall.

- Scasenal conditions posing a threat to public health could be determined on the basis of
maximum percentages with regard to monthly water quality analyscs.

Growing competition from imigation could undermine the supply of water for domestic
consumption. The indicators could be:

~  Amount of waler abstracted for irrigation in m? (or irrigated surface arca in
ha)/capita/ycar against population served by water supply utilitics.

> The risk of water source conflicts could be mitigated by allocating water
rights to the different categorics of user (in m¥/capita/yecar).

e The ¢fficicncy will reflect the actual capacity of wells, low-l{t and intake facilities with
respeet to design capacity.

- This parameler was examined extensively by the UNICEF cfficiency surveys of low-
Lt factlitics of WTP and WTCU, wells and boosting stations. The giobal off-take
capacity would be evaluated as the sum of the desien capacitics of WTPs, WTCUs. and
wells'.

- Total production of water (with regard to under-control supply systems in urban and
rural wreas) in mYeapita/year with respeet 1o a “served population™ as a percentage of
the production capacity.

* As long as supply continues to be ralioned, a more accurate indicator of demand would be

the maximum monthly production i litres/capita/dev during the rainy scason.
- o

With regard to continuily aspects of service performance, infrastructure sizing requircments will
be determined by peak flow levels, namely:

» Scasonal peak [lows in pereentage of average annual consumption.

« Pcak Day Demand as a pereentage of average demand, which is to be used to design serviee
reservolrs and pipe diameters.

P UNICEE survey does ot gover the existing freilitics in the Y northerm Governorates

JUNE 2001 - SAFEGE

41



Cnarten Two

2.8 Performance of the Water Supply Sector in Centre
South Iraq

2.8.1 Walter Sources

Others Wafa' Al-
paddam 34% Qa'id
rrigati o
’roje%:l Cana_-l"\\ L _(_g; &
5% < ___._.__...é _Shatt Al-Hilla
Bl 3%
wells_ =" LS '
1(70 // . \!
p\,-'ver River Tgris
Euphrate 37%
12%

Fivure 2-5: Water Supply Sources in the Centre South Region.
Water stresses on the Tigris River may affect 37% of the production capaciiy, while 34% of the
production capacity rclics on other sources, which may be cxposed to risks associated with
drought.
2.8.2 Production Capacity

The GOWS operates 14060 water supply systems in 15 Governorates, Supply capacitics for
waler supplicd o the distribution system are summarized in the table below. The public water
atilidies providing services to both urban and rural arcas are operated by 15 DWSs.

With regard to compact units, 75% of these are operated by locul communitics, such operation
being characterized by low efficiency and poor mainicnance practices.
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ASSESSMENT OF WATER SUFPLY SUNSECTOR

Table 2-21; Installed Capacity of Production facilities in Centre South Region in (m/d)*

"- - - A- - - '- - — ' - - '

: - . v !
|- X . ;- s- - -.-

Governorates Water Treatment Compact Units
Dircectorates Plants
Nb. of Design Nb Design Nb Design Nb Design
units Capuacity Capacity Capacity Capacity
Anbar 20 390 800 127 78 300 3 5600 150 474700
Babil 15 270 380 90 58 300 0 0 105 328 680
Baghdad IS5 546 000 86 26 300 0 0 101 572 300
Basrah 14 320 600 121 265 560 0 0 135 586 160
Diala : 2] 360 180 101 37310 0 0 122 397 490
Kerbala 7 222 400 39 18 600 0 0 46 241 000
Missan 13 73 400 44 80 350 0 0 57 153750
Muthanna 5 102 740 29 10 836 2 650 36 114 226
Nujaf 8 372 800 53 22200 ! 540 62 395540
Nievah | 18 730758 06 46 950 12 29945 96 807 653
Qadisiyal 15 212 600 61 24 400 0 0 76 237 000
salaheldin 18 243 580 124 71 900 4 25 600 146 341080
Ta'meem 8 451 968 33 150670 06 17 570 107 485 208
Thiqar 15 124 600 81 41750 0 0 96 166 350
Wasit . 19 168 700 116 47 430 0 0 135 216 180
Total 211 459150060 1171 845900 83 79905 1470} 5517317
%o 142 8225 S0 1625 6o 1) 108% 100%

2.8.3 Distribution Capacity

The distribution systems are described in terms of the length, material, average diameter and
age of pipes with diameters above 75 mm. For the Centre South region, data were available for
only 60% of the population scrved by GCWS. For the purposes of comparing infrastructure
according to region, the above parameters are given as percentages of the total length of the
distribution system in cach Governorate.

¥ Querics M1 amd 110
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Table 2-22: Characteristics of Pipe Matcrials in GCWS Water Networks'

Governorale Material
DWS i :
ASB DUC IRO oTH" PVC STE Total (k)

Anbar 6% 51% 4% 0% 39% 0% 586 390
Babil 22% 13% 14% 0% 47% 4% 920 924
Baghdad 0% 0% . 0% 0% 100% 0% 555 800
Basrah 11% 22% 0% 0% 65% 2% 2 8§93 920
Diala 10% 13% 14% 0% 54% 8% 1594929
Missan 13% 5% 37% 0% 40% 0% 512 000
Muthanna 32% 24% 1% 0% 38% 5% 667 250
Najaf 24% 21% 3% 0% 52% . 0% 1318000
Nincvah %o 58% 13% 0% 249, 4% 8922079
Qadisiyah 20% 10% % 0% 67% Yo 954 525
Salaheldin 15% 7% 17% 0% 61% 0% 552 486
Wasit 18% 15% 10% 0% 48% %% 461 500
Centre South 10% 36% 9% 0% 42% 3% 19940103

A single DWS may operate up to 150 independent supply systems. A significant part of the
waler networks is comprised by transmission lines in stecl or ductile iron.

L.eakage is exacerbated by the large number of ASB and cast iron pipes, in particular those of
morc than 20 ycars in age.

Table 2-23: Average Age of Pipes in the GCWS Water Supply Networks (Percentage of Pipe Length)”

Covernorate Material

DWS ASS | DUC | IRO | OTH[I] |} FVC STE Significance
Anbar 23 20 19 19 74
Babil 32 15 33 15 9 100
Basrah 33 9 18 6 100
Diala 29 16 43 15 22 100
Missan 23 21 45 23 10 94
Muthanna 34 33 30 20 21 | 100
Najaf 25 15 24 12 15 100
Nincvah 27 22 53 20 16 15 100
Qadisiyah 26 22 30 23 100
Salaheldin 28 19 42 19 40
Wasit 30 17 46 13 7 §6
Centre South 29 20 48 20 16 15 60

"he item “Significance” cxpresses the percentage of served population deemed to be connected
to the networks recorded in the database.

The average diamcter of the pipes tends to increase with project size and thus provides
information about the size of the networks. At the same time, it indicates for what purposcs the

' From Query 1§

"oy : gy oy g . .
Ihe 1em OTH™ refers to unknown pipe malerials

o From Query 12_Analysc_pipe_averape_age per
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ASSESSMENT OF WATER SUPPLY SUBSECTOR

diffcrent materials are used: ductile iron and stecl for transmission lines and primary networks,
ASB for sccondary networks and PVC and cast iron pipes for tertiary networks.

Table 2-24: Average Diamcter in GCWS Water Systems (in mm)"”

Govcernorate Material

4S8 DuUC IRO OTH[l] | PVC STE | Average
Anbar 131 203 107 140 |- 136
Babil 167 239 204 130 107 130
Baghdad 128 83
Basrah 197 485 138 765 . 221
Diala 163 243 119 132 258 141
Missan 191 347 184 146 150 209
Muthanna 146 259 95 . 158 734 176
Najaf 136 383 109 132 90 272
Ninevah 160 197 84 §0 112 309 129
Qadisiyah 146 261 82 135 136
Salaheldin 122 426 218 140 176
Wasit 138 246 162 125 563 186
Centrc South © 158 236 115 80 129 368 258

The replacement of old cast iron and ASB pipes by PVC pipes may contribute significantly to
reducing leakage, in particular in Missan, Muthanna and Qadisiyah. In Nincvah, extensive work
began in 1980 to extend the use of ductile iron and PVC pipes. Considerable losses continue to
be generated however by the remaining 13% of aging smaller iron pipes, resulting in scvere
water shortages despite a relatively high instailed production capacity.

In both large urban arcas where the pumping station is located on the main reservoir, at the
outlet of the water treatment plant, and rural areas where a single treatment facility may serve
scveral scttlements, treated water is supplied through transmission lines by boosting stations.
The UNICEF WES team cvaluated the efficiency of 130 boosting stations as summarized in the
table below.

The design boosting rate indicates the percentage of treated water which requires boosting to
achicve the design supply objective. The efficiency rating indicates the true boosting capacity
with respecet to the design. The product of the design boosting rate and the efficiency can be
considered to indicate the “transmission efficiency™ of the supply systems. Incfficient boosting
facilitics may result in severe shortages, which could be evaluated as 20% of the actual
production capacity (PC).

From Query 1 _Analyse_average_dia_per_mat
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Table 2-25: Boosting Capacity in Transmission Lincs and Sectorized Distribution Networks (m%d)'"

r(.‘vovemorates Nb. Design Effective Efficiency Design
Capacity Boosting 0 Boosting Rate
Capacity (%)
Anbar 16 153 600 94 640 62% 2%
Babil 3 102 000 75 803 74% 22%
Baghdad 6 193 000 107 788 56% 41%
Basrah 30 110 600 78 945 1% 23%
Diala 4 99 200 43467 44% 21%
Kerbala 4 111900 66 513 59% 24%
Missan 3 5400 2 263 42% 1%
Muthanna 12 35215 16 325 46% 7%
Najaf 2 215000 118 8§60 55% 45%
Ninevah 41 346 472 223 569 65% 73%
Qadisiyah 4 81700 43 374 53% 17%
Salaheldin 2 13202 7176 54% 3%
Ta'meem 1 115 200 58710 51% 24%
Thigar 2 3500 1794 47% 1%
Wasit
130 1 586 289 939 227 59% 3%
Table.2-26: Storage Capacities in GCWS Water Systems (m?)"
Governorate T In DWTP Balancing Qther Storage Total
Reservoirs
DWS Nbof | Storage Nbol | Storage | Nbof | Storage | Nbof | Storage
units capacity units capacity units capacity units capacity
Anbar 17 39512 18 2070 35 41 582
Babil ) 13974 8 6 750 11} 1606 500 27 1620474
Baghdad 26 28 8§34 19 45 28 854
Basrah s 22027 ) 22027
Diala 12 37 382 4 16 37 382
Kerbala 5 23472 10 15 23 472
Missan & 22064 16 14 4 600 38 6 564
Muthanna 4 4427 5 180 15 1050 24 5477
Najaf 3 24 852 6 3 794 10 33550 21 78 402
Nincvah 1§ 65 435 2 S0 20 05535
Qadisiyah 9 20 085 36 46 770 45 66 835
Salaheldin 16 43 330 10 19 300 26 43 530
Ta'meem 8 2 892 3 150 000 3 150 000 14 152 892
Thigar 7 3 850 7 3 856
Wasit 10 29 269 5 3000 15 29 269
Centre South 161 361 8§51 §6 183 524 109 1864 620 3560 2226471

The survey undertaken by UNICEF in 2000 under the guidance of the consultants provided
information about the profile of service conncetions. This information was not considered as
reliable, since the local authorities do not subscribe to a commercial approach whereby the
service connection is considered as a relevant source of revenuc.

14

From Query 117
" Fram Query 115
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Table 2-27: Water Scrvice Coancctions Profile as Recorded in the Database from the 2000 Survey

(Number of Connections)

Service connections profile
Governorate | pDomestic Commercial | Industrial Free Others Total
Anbar 21 386 788 | 362 57 22593
Babil 74 536 3415 62 128 3 78 144
Baghdad 7 000 7 000
Kerbala 41195 2292 541 44 038
Missan 61775 2253 290 258 64 576
Muthanna 28 020 2741 433 42 31236
Najaf 57632 11524 1349 268 27 70 800
Nmevah 169 870 13 728 2022 | 185 62]
Qadisiyah 53114 2 965 876 96 57051 |
Salaheldin 10 000 2:000 100 100 12 200
Total 524 528 41 706 6 035 950 30 573 249 |.
% of total 91,5% 7.3% 1.1% 0,2% 0,0% 100%

For the purposcs of the planning stage, the number of conncctions is calculated according to
survey records as well as size of houscholds and the average number of households living in a
dwelling supplied by the public network.

In rural areas, the connection level with regard to biliable services was assumed as 10 people
per connection, :
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Table 2-28: Assumptions on the Average Conncction Level of Domestic Users in Urban Arcas

Governorate Average Pop per housing'® Connection Level
Inhab./Unit _ Inhab/Unit
Urban Rural From Survey Planning
Assumptions

Anbar 8.93 10.34 14.74 14.7
Rabil 7.74 9.25 6.94 7.5
Baghdad 8.55 10.13 12.63 12.6
Basrah 8.3 10 8.3
Diala 7.91 9.58 7.9
Kerbala 1.87 9.96 7.95 7.9
Missan 9.33 10.12 7.96 9.0
Muthanna 7.99 10.08 6.96 8.0
Najaf 8.3 10 9.93 10.0
Ninevah 8.3 i0 7.59 8.3
Qadissiah 8.27 10.3 8.47 8.3
Salahaddin 8.25 10.08 8.3
Tamecem 7.58 10.35 7.6
Thigar 9.03 10.11 9.0
Wasit 8.3 10.08 8.3

2.8.4 Performance of the Water Supply Scctor

Table 2-29: Service Coverage WSC

Water Urban Coverage in Rural Coverage in | Average
Authority Population | Urban Arcas{Populations | Rural Areas WSC
SUPr2000 UWSC RP2000 RWSC

Anbar 531511 92% 2620231 51% 73%
Babil 517 051 59% 208 807 47% 67%,
Baghdad 418 039 86% 109 123 28% 54%
Jasrah 1072272 81% 160 296 406% 73%
Erbif §44 8§54 96% 254 006 73% 90%
Kerbala 380 302 90% 78597 36% 12%
[Missan 393 675 S49% 330647 14% 61%
Muthanna 195 117 90% 97 828 38% 629%
Najaf 572 099 1% 118 06706 46% 78%
Ninevah 1296 008 89% 327 880 37% 09%
Qadisivah 463 964 99% 232132 60% $1%
Salaheldin 366 717 84% 209 790 39% 60%
Ta'meem 516 304 8§7% 133252 56% 78%
Thigar 691 691 91% 128 666 25% 64%
Wasit 427 670 92% 198 050 49% 72%
C5R 8688474 89%| 2702793 42% AR

1 . 1 AT} . Al
* o From 1097 CSO Population Census.

48 ;
COSATTGE INTERAATION AL DEPARTMENT



ASSESSMENT OF WATER SUPPLY SUNSECTOR

Table 2-30: Supply Rates WSR and Production Rates PR and PCR in Ipcd.

Governorates| No. | UPR|UAPCR|UWSR | UDSR | RPR|{RAPCR|RWSR | RDSR
iped | Iped Ipcd | Iped | lped | Iped Lped | Ipcd
Anbar 150] 584 255 143 124] 267 112 50 50
Babil 105 431 320 217 119 126 82 35 35
Baghdad 101 1044 826 504 3061 108 172 112 §2
Basrah 135] 356 310 224 56] 323 317 215 95
Diala 1221 559 266 185 1731 169 43 23 2§
Kerbala 46 480 248 173 1061 175 154 91 S0
Missan 571 303 206 141 3 52 177 124 117
Muthanna 3o 439 285 199 1241 75 42 27 27
Najaf 62|~ 553 338 187 1541 180 146 107 100
Ninevah 96| 448 37 244 1301 176 223 196 169
Qadisiyah 76] 388 192 113 106 143 79 33 28
Salaheldin 146{ 3588 291 186 1201 160 83 49 42
Ta'meem 107| 737 532 413 234t 197 123 100 94
Thigar 96| 196 109 53 22 34 23 14 12
Wasit 135| 389 186 113 G5 83 63 35 16
Tolal 1470 479 309 208 120 152 114 76 61
Table 2-31: Shortage Indicators"’
Governorates| USHR | USHDR | RSHR | RSHDR
Anbar 45% 53% 63% 63%
Babil 32% 93% 83% 88%
Baghdad 11% 28% S4% 84%
Basrah 22% 98% 42% 49%
Diala 6S% 638% 91% 91%
Kerbala 5% 8§7% T7% 09%
Missan 23% Q5% 62% 62%
Muthanna % 98% 100% | 100%
Najaf 81% 31% 98% 93%
Ninevah 3% 91% 40%% 47%
Qadisiyah 82% | 92% | 8% | 87%
Salaheldin 43% 75% 9% 81%
Ta'micem 1% 6% 60% 67%
Thigar 87% 100% 100% | 100%
Wasit 85% 95% 84% 100%
CSR 38% | 80% | 77% | 80%

17

From Querics 18 and 19.
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2.8.5 Efficiency Parameters

Table 2-31: Efficiency of the Production Units

Governorates Instatled Installed Average Averape Share of

Capacitics in | Capacitics in Project Power Production

Urbzn Arcas Rural Arcas | Efficicncy | Factored Relying on

Efficiency Emergency

m*/d m*/d Generators
Anbar 337960 136 800 49% 35% 33%
Babil 2438 830 79 850 02% 58% 4%
Baghdad 506 600 65 700 66% 606% 2%
Basrah 473 883 112 277 63% 65% 0%
Diala 281 900 115590 45% 33% 61%
Kerbala 203070 37930 63% 44% 17%
Missan 141 328 12422 70% 57% 23%
Muthanna 95 198 19028 59% 52% 4%
Najaf 349 375 46 105 04% 53% 17%
Ninevah (49 936| 157717 65% 60% 4%
Qudisiyah 181 750 55250 57% 45% 34%
Salaheldin 255671 85409 56% 36% 15%
Ta'meem 438 071 47137 65% 60% 4%
Thigar 148 870 17 480 54% 47% T%
Wasit 180 590 35590 51% 43% 15%
Total 4492972 1024345 60% 52% 12%

{

Production rates are obtained by comparing the installed production capacity with the total
population (UPR and RPR for urban and rural arcas respectively). The actual production
capacity raic indicates the actual production capacity destined for the supply of the scrved
population (UAPRC and RAPRC respectively).

Significant improvements are to be cxpected further to the rchubilitation of the production
facilitics in many Governorates.

Other technical parameters and efficicncy indicators are summarized in the table below

DO SAMIGE -« INTERSATIONAL DLPARTMENT
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Table 2.33: Stafl Management Efficiency

Governorates| Pop Served Km of Pipes m’/D per Weighted
per- per Employee |  Employee | Indicator %

Employec (Average)

Anbar 1303 1.0 2711 90%
Babil 896 1.0 186.3 69%
Baghdad 1721 1.2 358.1 8%
Basrah 691 25 143.7 35%
Diala 877 1.8 182.4 31%
Kerbala 1382 0.0 287.6 77%
Missan 1623 1.0 178.1 S4%
Muthanna 2983 2.5 3273 165%
Najaf 1470 24 161.2 104%
Ninevah 793 8.9 37.0 198%
Qadisiyah 1559 1.9 171.1 97%
Salaheldin 2300 1.6 2352.4 121%
Ta'meem 2009 0.0 2204 80%
Thiqar 1219 0.0 o 1337 48%
Wasit 1610 0.9 186.6 83%
Total 1272 2.6 191.9 1.0

The weighted indicator evaluates the leve! of the productivity of DWS’ staff as the average of

the three productivity components :

o Scrvice Productivity = Pop. Served/Emiployee in the Directorate/Average GCWS

¢ Distribution productivity = km of pipe/Employee in the Directorate/Average

¢ Water Supply Productivity = APC/Employee/Average GCWS

2.9 Autonomous Region of Northern Iraq

2.9.1 Introduction

The situation in the water supply scctor in the Autonomous Region of Northern Irag is
summarized in the foilowing sections. The rural subsector is not addressed in the Survey-2000.

2.9.2 Production Capacity

Since the production data were provided by the water authoritics for the purposes of the
infrastructure survey undertaken by UNICEF in 2000, the cfficiency assessment is not included.
During the site visits, the rchabilitation step was reported to be completed.

JUNE 2001 « SAFEGE
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Table 2-34: Production Facilitics in ARN! (according to Survey-2000)

Gov_Loc Dist_Loc Namec of Design Urban Share
Project Capacity (nr/day)
(m*/day)
Dohuk Dohuk Dohouk 40 000 40 000
Zakho Abasi 20 000 20 000
Sonunc Dohuk 60 000 60 000
Erbil Erbil Kalak W.P. 10 800 10 800
new ifraz 32 800 82 800
Oid Iraz 50 960 50 960
- Kovsunjagq | new 12 000 12 000
Kovsanjaq
Soran Sadeeg 12 000 12 000
Sonumne Erbil 168 560 168 560
|
Sulavmanivah | Dukan Dukan 60 000 60 000
Kalar Kalar 18 000 18 000
Sommie 78 009 78 000
Sulavmanivah
Total [ 3006 569 306 560

Based on the data sheet concerning the Old Khuluk treatment plant of Khebat (Erbil
Govemoraic) and the Dchuk facilitics, the project ¢fficiency was assumcd to range between

60% and 100%.

The information provided did not mention compact units or tube wells, nor any additional
production facilities that would be used to supply the urban population.

No detailed data were made aveileble on production facilities in rural arcas.

Table 2-35; Assumeced Project Efficiency in ARNI

Governorate | Urban Shares | Urban Actual roject Power
of Installed Production |Efficiency| Factored
Capacity m¥/d Capacity (m¥d) Efficiency
Dohuk 60 000 v 48 000 $0% 50%
Erbil 168 560 134 848 80% §0%
Sulaymanivah 78 000 62 400 80% 80%

t should be noted that according to additionzl information provided by the water authorities of
the Governorate of Dohuk, the actual supply rate of treated water in 1999 was 4 miliion cubic
melers per month, representing an average of 135 300 m*/d, which is considerably higher than
the production raie estimated from the daiabase. '

2
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2.9.3 Distribution Facilities

Table 2-36: Characteristics of Pipe Networks in the Northern Region

Governorale Material
Length (m) ASB DUC 1RO OTH[ 1] PVC STE Total
Centre South | 822 185 7 126 382 1§93 250 33 560 |8 441999 617727 {19940 103
Dohuk 48 829 141 918 27 587 0 38703 153 433 410 470
Erbil 20 500 183 910 47100 | 243640 | 185790 35630 716570
Sulaymaniyah 47 350 225 217 64 210 19 350 | 150930 140 006 647 103
Total 116 679 551 045 138 §97 263030} 375423 329069 | 1774143
Age of Pipes in years
Dohuk 17 15 27 0 16 13 15
Erbil 9 7 24 23 1 7 12
Sulaymaniyah 20 20 49 17 20 13 21
Total 19 14 36 23 10 12 16
Avcrage diameter in mm
| Dohuk 134 205 137 0 123 312 224
Lrbil 170 433 200 163 il 152 220
Sulaymaniyah 17 186 121 96 123 388 200
| ARNI 133 273 150 158 17 327 214
Table 2-37: Pipe Density
Governorate Total Total {Pop covered| Network Density
Length |[Population|by Network| Density | Indicator
Served
(m) (inhab.) (inhab.) (m/inhab.) %o
Dohuk 410 470 541 625 541 625 0,76 1.17
Lrbil 716 570] 1098 860 1 054 906 0.68 1.03
Sulaymaniyah 647 1031 1273701 1146 351 0,56 0.87
ARNI 1774 143] 2914 186f 2742862 0,65 1
2.9.4 Performance of the Water Supply Service in the ARNI
Table 2-38: Water Supply Service Coverage™
Governorate Urban Scerved Urban Rural Served Rurul
Population Urban WSC | Population Rural WSC
Population Population
Dohuk 398 150 334 360 97% 211380 157 265 T4%
LErbil . §78 756 8§44 854 90% 346 133 254 006 73%
sulaymaniyah 1 2006 841 935812 78% 463 193 337 889 73%
ARNI 24837770 2165020 $7% 1020 706 749 160 3%
" From Query 1]
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Table 2-39: Water Supply Rates (Iped)™

Governorate [Production Rate]  Urban Urban

WSk DSIR
Dohuk 150 S 62
bl 192 104 79
Sulaymaniyah 65 10 8
Average 123 59 45
ARNI

The above data does not reflect the true situation, since the data provided during the data
collection survey docs not nceessarily cover the entire set of assets, In these circumstances, the

shortage indicator does not give a truc idea of the situation.

2.9.5 Efficiency Paramecters

According to the information provided by the water authoritics, which pertzins exclusively to
the Governorate of Dohuk, the value of the asscts of the Watsan scctor is pul at NIQD 7 million,
22% of which arc comprised by water trcatment plants, boosters, decp wells and water
nctworks, for a population of 609 530 in 2000 (NIQIDD 2.7/inhab).

In 1999, the effective expenditure for Dohuk was IQD 17.8, representing 1QD 33/population
served, or IQD 1.57/m? supplied in urban arcas. This is far below the actual cost of 1QD 3.56/m?
of water supply cstimated by the water authorities.

In the samc report dated February 2000, the staff of Dohuk DWS was put at §65 permanent
cmployces, representing per employee a served population of 444, less than 0.5 km and an
installed capacity of 55.5 m¥/d.

The production of I m* of treated watcer in Dohuk was ¢stimaied to nced:

e 345 KWh
o 5.6 g of chlorine

o 2,74 g of alum sulfate

® o From WSRIDSR Query
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Map 2.1: Water Supply Coverage in Urban Areas - 2000
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Ma 2.2: Water Supply Coverage in Rural Arcas
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Map 2.3 Water Supply Rates in Urban Areas
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Map 3.1: Percentage of Rural Population Served by Safe Sanitation
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ASSESSMENT OF THE SANITATION SUB-SECTOR

3. Assessment of the Sanitation Sub-Sector

Aoy = 43 -

3.1 Introduction
This assessment of the sanitation sub-scetor addresses sewage and garbage issucs.
The first scction of this chapter deals with general aspects. The general methodology and
approach are given together with definitions of relevant indicators and a discussion of issucs
affecting the country as a whole.
-In the following scction, indicators arc givea for the three main regions of Iraq: the Mayoralty
of Baghdad, the Center South region and the Northern Autonomous Region. The indicators are
presented primarily in the form of tables.

The general structure of the presentation 1s as follows:

o Scwage disposal systems, 1.c. aspects related to sources of scwage and coverage by sewerage
systems and on-site sanitation.

o Public sewerage infrastructure.

» (Garbage management.

It should be pointed out that, in terms of scrvice provided to uscrs, the sanitation sub-scctor falls
far short of GOl objcctives. Furthermore, the volume of data available is limited. This

assessment was thercfore understood as a means of structuring the main indicators with a view
to claborating the planning tool described in Chapter 5.

3.2 General Aspects
3.2.1 Sewage Disposal Systems
3.2.1.1 Assessment of Sewage Sources

3.2.1.1.1 General
The scwage comprises:
e Water supplicd to consumers and cnding up as wastcwatcr.

e Groundwaler infiltration into the sewer system. Allowances are generally exnressed as a
percentage of the total flow.,

Scwagce volumes are generally calculated according to:
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e The anticipated volume of water supplied to users (anticipated demand).

o The anticipated retum rale to scwers, 1c. the percentage of water supplied 1o users which
cnas up as wastewaler.,

o An allowancce Jor infiltration water.
Official scwayge per capita figures exist in Irag and will not be 'subject to question since found

consistent with target per capita water demand levels.

3.2.1.1.2 Per Capita Water Demand Levels

The official waler demand figures, presented in chapter 4, are summarized in the following

table.
Table 3-1: Per Capita Water Demard
Eaghdad Municipality Musicipalities Rural

{Ipcd) (Iped (iped) (incd)
Domesiic Users 330 300 250 180
Industrial & g 40 30 20 0
Commercial.
Government 535 50’ 40 10
Totzl 425 380 319 190

3.2.1.1.3 Sewage Per Capila Leveis

For GCWS, official per capita sewage ievels are available and are broken down according to the
categories Municipality, Municipalitics and Rural. '

The category “Municipality” refers to the capital cities of the various Governorate and is
asscssed accerding to the corresponding sub-district populations. “Municipalitics” means the
other cities within the Governoraics and is also assessed by the corresponding sub-distnict
populations, The category “Rural™ applics to the sub-districts urban populations.

A comparison of per capita water demand and sewage levels shows that the latter can be derived
from the former assuming a rate of return to sewers of approximately 60%.

Rates of retwrn are generally considered to fluctuate between 60% to 80%, depending upon the
local context. In hot countries, where per capita water demand is relatively high duce to a variety
of factors including waler requirements for air conditioning, a rate of retum of 60% is not

0y N 1 - N
unreanshic,

In European countrics where per capita water demand levels are lower (less than 150 ped for
domgstic consumption and a maximum of 200 Ipcd for all uses combined) the rate of return is
higher, reaching around 80%.

Per capita sewage levels have been derived from per capita water demand levels and are given
in the table below.

() SAFLGE - INTERNATIONAL (JLFARTMENT
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Table 3-2 : Sewage per Capita Levels

Baghdad (lpcd)

Municipality (iped)

Municipalities (Iped)

Rural (Ipcd)

Domestic Users 200 130 150 110
Industrial & Comumcreial. 25 20 15 0

Govcmmc.m 35 30 20 10
Infiltration 40 30 35 30
Total 300 270 220 150

3.2.1.1.4 Sewage Sources

Sewage sources will be caleulated by multiplying the population of cach category
(Municipality, Municipalitics, Rural) by the relevant per capita levels,

This calculation will be performed: (i) on the basis of the current population to assess current
sewape sources, and (it) on the basis of population forccasts for 2010 to assess 2010

requirenents.

Current scwage source cstimates may to some extent appear excessive, a fact attributable to the
shortage of water duc to the poor condition of the existing water supply system.

3.2.1.2 Ceverage by Scwage Disposal Systems

3.2.1.2.1 Sewage Disposal Systems in Iraq

From the standpoint of human health, the hygienic disposal of sewage is essential. It is widely

acknowledged that a lack of sanitation results in the spread of water borne discases.

Sewage disposal in Irag involves one of two forms of sanitation:

e Scwerage

e QOn-silc sanitation

Sewerage

In dense urban arcas, sewerage involving the treatment of the sewage prior to discharge to rivers
is considered as the only form of sanitation conducive to proper hygicne. Before the war, GOl
made very considerable cfforts in this arca, with particular emphasis on urban arcas inciuding
Baghdad and other major citics.

At present, sewerage incorporating the treatment of sewage is limited to projects serving:

s 80% of the population of the Mayoralty of Baghdad.

s 9% of the urban population of other big citics in the Center South region.

s None of the population of the Northern Autonomous Region though sewcrs do exist in this

region.
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Scwerage is a public service which relics on public infrastructure and is managed by a public
body, . :

On-site Sanifation
On-sitc sanitation 1s proposcd as a mcthod of disposing of domestic wastewater, including
exereta, in arcas where scwerage is neither technically nor cconomically feasibie. In rural areas
it is standard practice, whereas in urban arcas it scrves as a {emporary solution to be replaced
when possible by sewerage.
On-siic sanitation includes a variety of methods:

o Collective on-site sanitation for small communitics or individual on-silc sanitary units at the
houschold level.

s A wide range of technologics including pit latrine, pour-flush latrines, septic tanks, ctc.

For presentational purposes two methods have been selected:

o Septic tanks

e Pitlatrines

Septic tanks are In principle watertight to prevent the seepage of sewage into the surrcunding
environment. Pit latrines, on the other hand, have no concrete base so that the sewage permeates
the seil. Pit latrines are accordingly confined to rural areas or aregs where there is no risk of
polluting the groundwater table.

On-site sanitation investmeén! and operating casts are usually borne by the local inhabitants.
On-sitc sanitation facilitics require regular emiptyin

¢, the {requency of which depends on:

pm i)

o Whether they cater for domestic water (used for bathing, cooking and washing), in addition
io excrela.

s Whether there is any scepage from the system.
The cmptying of on-site sanitation facilitics requires purpose-built vehicles which should be

operated by the public authoritics. Due to the lack of public authority vehicles however,
communitics arc forced to rely on privately-owned vehicles.

Unhygienic Sanitation

All situations that arc not.covered by cither of the catcgorics above (collection of sewaye for
treatment or on-sile sanitation) fall into the category of unhygicnic sanitation,

This covers a number of situations including:
+ ¢ Communitics served by sewers which are not connceted to treatment sysiems

»  Communitics where scwage is disposed of 1 storm drains

e Communitics with no form of scwage facility and practicing open land defecation

SAFLGE - INTERNATIONAL ILPARTMINY
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3.2.1.2.2 Coverage Indicators

Indicator Definition

The adequacy of sewage disposal systems can to a large extent be assessed by means of
coverage indicators. In rural areas, coverage is always through on-site sanitation in the form of
scptic tanks or pit latrines. In Urban arcas, coverage is cither on-site or by sewers connected to 2
sewage treatment plant. The indicaters used arc as follows:

For the rural population:

o Scptic-tank coverage, referring to the percentage of rural population served by septic tanks.
o Pit-latrine coverage, referring to the pereentage of rural population served by pit latrines.

s Sanitation coverage, referming to the sum of septic tank coverage and pit latrine coverage.
For the urban population:

o Septic-tank coverage, referring to the percentage of urban population served by septic tanks.
s Pit-latrine coverage, referring to the percentage of urban population served by pit latrines.,

s On-site sanitation coverage, refeming to the sum of septic tank coverage and pit latrine
coverage.

o Scwerage coverage, referring to thie pereentage of urban population scrved by a sewer
network connected to a sewage treatment plant.

o Sanitation coverage, referring 1o the sum of on-site coverage and sewerage coverage.

Calculation

o GCWS and the Mayoralty of Baghdad
The survey undertaken by UNICEF in 1995 gives at the sub-district level the breakdown of the
above-mentioned categorics in terms of percentage and population.
Though the population has increased since that time, coverage levels remain subatanhully the
samie, and coverage percentages are accordingly applicd to the current popuiation.
o Northern Autonomous Region
In the abscence of the databasc from the 1995 survey, the data has been taken from the survey
carricd out during the course of the study.

- Urban Arcas

The pereentage of coverage is derived from the breakdown of the population as arrived at from

the responses to Questionnaire N° 5. Percentages have been mpi od to the availeble statistics on
the urban populations. Wherc not avatlable, the data has been completed by average data at the
Govemorate level,

- Rural Arcas

The percentage of coverage is derived from Questionnaire N° 11 where the share of population
said to have access lo safc sanitation arc assumed to have pit latrines. For cach sub-district, the
percentage has been applicd to the available population statistics.
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3.2.1.2.3 Coverage Results by Region

Tazble 3-3 : Sewered Population Connected to Treztment Systems !

Region Urban Population | Populztion Scrved | Percentage
Mayoralty of Baghdad 4753379 3802 703 80%
Centre South 9 387 381 924 394 10%
North 2483777 0 0%
Total 16 245537 4727097 28.4%

Table 3-4: Urbza Papulation Served by On-site Sanitation

2

Region Urban Pepulztion Population Total Percentage of Urban
Poputation Served by Pit Served by Population Pepulation Served
Latrines Septic Tanks | served by On- .
site Samitation

Mayorzlty of 4753379 0 950 670 950 676 20%
Baghdad

Centre South 93587 381 283541 4551028 7 386 447 79%
North 2483777 1633521 66%
Total 16 624 537 9970 644 60%

Tuble 3-5: Rural Populaticn Served by On-site Sanitation?

Governorzlc Rural Population Population Total Percentage of
Population Served by Served by Pit Populaiion | Rural Population
Septic Tanks Latrines served by Gn- Served
site Sanitation
Mayorulty of 15 694 0 15 094 13 694 100%
Baghdad
Center South 728 567 1514333 937 597 2 451930 36%
North 1020706 390 283 38%
Total 7 764 967 2 857907 37%

FQuery 18 2
YQuery 1S9
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ASSESSMENT OF THE SANITATION SUR-SECTOR

3.2.2 Public Sewerage Infrastructure
3.2.2.1 Sewage Treatment Plants
3.2.2.1.1 Treatment Standards

Standards applicable to treated effluent are defined by Government Act Regulation N°25, 1967.
Parameters include:

* BODS : less than 40 mg/l
» Suspended solids - less than 60 mg/!
o COD less than 100 mg/i
* Nitrate less than 50 mg/l
¢ Ammonium no standard

e Phosphate less than 3 mg/l

With regard to Nitrate, the figure may be understood as referring either to Nitrate (NO3) or to
Nitrogen (N-NO3). 50 mg/l NO3 is equivalent to 11 mg/l N-NO3. Depending on the
interpretation, the level of treatment required differs considerably.

Basically, sewage treatment plants arc designed either for carbon pollution removal or for
carbon and nitrogen removal.

Nitrogen removal is usually limited to developed countries where rivers arce prone to
cutrophication, This stage of treatment is far more costly in terms of plant sizing and power
consumption. In view of the design of the existing sewage treatment plants, the Nitrate level
shall be taken as 50 mg/l N-NO3, i.c. that for treatment limited to carbon removal.

3.2.2.1.2 Main Processes

With regard to the facilitics provided, Iraqi sewage treatment plants can be divided into three
main catcgories:

* Conventional Activated Sludge
- Inlct works including 5crccni‘ng and lift station
- Gritremoval system .
- Pre-acration
- Primary settling tanks
- Acralion tanks and return sludge pumping station
- Final scdimentation tanks
- Sludge consolidation and digestion

- Sludge drying beds
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Chlorination of final effluent

¢ Activated Sludge - Extended Acration

Inlet works including screening and 1ift station
Grit removal system

Acration tanks and return sludge pumping station
Final scdimentation tanks

Sludge drying beds

Chlorination

* Tnckling Filters

Inlet works

Grit removal sysiem

Primary scdimentation tanks

Prc-acration and grease removal system

Trickling filters and return {ilter effluent pumping station
Sludge consolidation and digestion

Studge dryimg beds

Chlorination of final effluent

Processes (1) “Conventional Activated Sludge™ and (iii) “Trickling Filters™ are suitable for large
plants, Process (1t) “Activated Sludge ~ Extended Acration™ is used in smaller units,

These designs are well proven and well suited to their purpose. It should be noted that:

The main advantage of trickling filters is the lower associated power consumption cost.
Performance levels are however lower than those achicved with the activated sludge
Process.

These processes are not designed to reduce phosphate levels. In the event that the
sewage contains phosphate (a fact which is not known owing to the lack of analyscs
performed to date), the effluent fails to comply with standards.

Primary scttlers are provided for large-scale plants with the aim of reducing the size of
acration tanks and trickling filters as well as the power requirement. The sludges
generated by primary scttlers have a higher organic content and require sludge
digestion, which is duly provided.

Sludge dewatering is provided for by means of sludge drying beds, a suitable mcthod in
view of the hot, dry climate.

3.2.2.1.3 Sewage Characleristics

There are very few analyses available in Iraq regarding the quality of sewage. The only data
made available originates from the Mayoralty of Baghdad and is presented below:
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Table 3-6: Sewage Characteristics at the lnlet of Baghdad Sewage Treatment

BODS * (mg/) COD " (mg/) $S ~ (mg/l) P Tot “(mg/l)

Max | Average | Min | Max | Average } Min | Max | Average] Min | Max | Average | Min

RO, 1 &2 492 114 1 1196 506 | 504 201

R3 300 190 400 240

Kerkh | 200 150 100 | 600 200 100 | 400 RIEY 200 30 15 10

All the systems operating in Iraq receive septic effluent, resulting in:

Devclopment of odors in the sewer system and treatment plants due to H2S.

L

Rapid deterioration of mechanical equipment.

¢ Development of sulfate-reducing bacteria which corrode ordinary concrele.

« Corrosion of reinforcement bars, which are uncovered,

The combination of high average temperature and flat land requiring a large number of pumping

stations is a ncgative factor, which cxplains the tendency towards sewage septicity. To a large
cxtent this is unavoidable and treatment plants should be designed accordingly.

3.2.2.1.4 Design Considerations

¢ Low Lift Pumps

Screw pumps are not protected against bulky, floating debris: the screws are dented and the.
drive units damaged. -

*  Screening

Most of the screens are oul of order because:

The cquipment is not sufticicntly robust.

No measures arc taken to address corrosion by H2S.
- Access is cither difficult or dangerous, preventing regular care of the cquipment.
- Handling of the screenings is difficult.

¢ Grit Removal

Most of the plants arc equipped with old-fashioned detritors, which are relatively incfhicient:
water melon stoncs only arc retained, the volume of sand removed being extremely small in
COmparison.

,...,.,._
v
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Where longitudinal grit removal cquipment is uscd, large amounts of sand can be found. In
Rustamiyah, the volume of sand was so great that the resistance of the equipment was exceeded
and the scraper assembly broke down shorlly afler commxssmmng,

Grit removal needs to be handled with care, with a requirement for sturdy cquipment and sound
design underpinned by a solid experience of the question.

« Digestion
All digestion plants arc out of service and this for the following rcasons:

- Obsolete design of gazometers and floating bells in the case of Rustamxyah Stages |
and 2, and Kcerkh, Stages 1, 2 and 3.

- Immersed mechanical mixing device which cannot be accessed for maintenance
purposcs in Rustamiyah, Stage 3. ‘

- lLack of maintenance when gas sparging is used.

- Impaired opcration of digestors owing to the presence of large particles due to
ineffective grit removal.

e Sludgc Drying

All mechanical dried sludge lifters equipping drying beds are out of order bccausc they are not
sufficiently robust to cope with the prevailing conditions.

s Quality of Equipment

The importance of sturdy, high quality equipment of proven design is to be stressed, since all
sanitation cquipment operate in extreme conditions (corrosive cnvironment, out-of-doors
operation and poor maintenance), Construction materials n particular must be judiciously
chosen.

3.2.2.1.5 Civil Works Conditions

The quality of the concrete structures built before the war with Iran is generally good. Since the
war and with the imposition of the embargo, the situation is very different owing to the shortage
of cement (in particular the sulfate-resistant varicty), of appropriate site cquipment and of
skilled labor. Quality of construction is poor, except where projects have been entrusted to
forcign civil works contractors and closely supervised by experienced foreign consultants.
Scwage treatment works in particular are subject to septicity of scwage.

3.2.2.1.6 General Condition

Public infrastructure has felt the full impact of the country’s situation in recent ycars, with
overall efficicney decreasing to reach in some cases an almost zero level of service.

This overall decrease in efficiency can be explained by a combination of factors, including:
¢ The lack of power to supply pumping stations and scwage trcatment plants,
o The lack of sparc parts to maintain facilitics.

e The lack of vchicles and staff to clean scwer lines which, combined with the swxlchmg off of
pumping stations, has resulted in certain sewers becoming obstructed.

1 4 SAFEGE - INTERNATIONAL DEFARTMENT
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ASSESSMENT OF THE SAMITATION SUB-SECTOR

I

» The corrosion of concrete pipes and civil works resulting from the proéiuction of Hydrogen

Sulfide in the scwer system.

The lack of staff to operate the facilitics.

The consequences of this situation are:

The discharge to rivers of untreated sewage where existing scwage trcatment plants and
pumping stations are not operating cfficiently.

The depreciation of assets which will become more difficult to renovate with time.

The risks to human health.

3.2.2.1.7 Indicators Related to Sewage Treatment Plants

Capacity
The adequacy of sewage treatment plant will be defined by:

The implemented capacity (m’/day).

The ratio of available capacity to required capacity (%) expressed as implemented capacity
(m’/day) / urban sewage sources (m*/day).

Efficiency (%) :
UNICEF and Care International undertook a comprehensive survey of the efficiency of the
existing sewage treatment facilitics. The cfficicney of the treatment facilitics is based on the
cvaluation of the appropriateness and maintenance level of the following stages:

.

Inlet works

Primary (where any) and final settling

Acration tank or trickling filters

Sludge consolidation and digestion (where any)
Sludge drying beds

Chlorination of final cmucnt-

Cach stage is given a weighting and broken down according to asscssment criteria such as
component appropriateness and level of maintenance.

The resulting project cfficiency distinguishes between:

The calculated project cfficiency (%).

The power-factored project cfficiency (%). The project cfficiency is reduced by assuming a
power factor taking into account the level of availability of power supply or replacement by
- generalors.

Survey data are not available for the Mayoralty of Baghdad.
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3.2.2.2 Pumping Stations

3.2.2.2.1 Design and Condition

Three main types of pumping stations are found in Iraq:

o Submersible pumping stations

e Dry-well pumping stations

» Lift stations with screw pumps

The pumping stations gencrally suffer from three main problems:

¢ The lack of maintcnance

e Corrosion duc lo scwage septicity

* Inadequate power supply

Recently, the situation has slightly improved with certain pumping stations affected by frequent
power culs being cquipped with power gencrators and the replacement of defective pumps by
imported cquipment. The overall condition of pumping stations remains very poor however,
particularly with regard to control panels and piping appliances. Very few pumping stations
have screening devices which function correctly and pump lives are affected accordingly. While

the electro-mechanical equipment was found to be in very poor condition, the condition of 1hc
civil works of 1hc pumping stations visited was found (o be .chplabl(.

Rehabilitation requirements are high, even where emergency rehabilitation has been provided
by replacement of defective pumps and cquipping with generators,

The analysis of data on the Center South region shows that pumping stations can be (.alchnscd
according to:

e Small pumping stations, the number of which depends on focul fcatures, in particular land
Matness and groundwater level,

»  Main pumping stations whosc number is independent of these factors.

3.2.2.2.2 Survey of Pumping Station Efficiency

T(y Sarne

UNICEF and Carc Iniernational undertook a comprehensive survey of the cfficiency of the
cxisting sewage pumping stations. The efficiency of the treatment facilitics is determined on the
basis of the cvaluation of the appropriatencss and maintenance level of the following stages:

¢ Pump suitability

» Control pancl

e Piping systcm

* Lifting appliances

¢ Regular maintenance

LHEVRNATIAL E i AR IMEN
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The resulting project efficiency is differentiated by:
e The calculated project efficiency (%).

» The power-factored project efficiency (%).The project efficiency is reduced by assuming a
power factor taking into account the level of availability of power supply or replacement by
generators. '

In the Central South region, the results of the survey are uscd to assess rehabilitation needs. In
the absence of data for The Mayoralty of Baghdad and the northern region, the results for the
Center South region will be extrapolated.

3.2.2.3 Sewer Networks

3.2.2.3.1 Presentation

The term "scwer” applics to the scparate or combincd-system pipes through which the scwage
flows.

In addition to scwers, there are stormwater drains which are not part of the sanitation
infrastructurc facilitics since they arc not intended lo carry sewage. Existing stormwater pipe
lengths will be presented herein however, where the relevant data is available. In many cascs,
there is no clear distinction between combined sewers and storm drains, since in the absence of
sewers, communities dispose of their scwage via the stormwalter network.

o

Much of the scwer network in Iraq was laid during the carly cightics. Concrete scwers were
subject to corrosion by Hydrogen Sulfide and preference is now given to PVC pipes for sewers
of up to 400 mm in diameter and to GRP pipes for sewers of larger diameters.

r¢asons.

* Pumping station power cuts result in siltation of upstrcam pipes duc to the sharp deerease in
flow velocity.

o Lack of sanitation vehicles to carry out regular pipe cleaning.

* In some cascs, the misuse of sewers is reported with pipes and drains used for the disposal of
garbage. '

With regard to network design:

¢ In Baghdad, the nctwork laid between 1960 and 1980 is of the separate type.
* Since 1980, Baghdad has opted for a combined system.,

* Projects within the Governorates are of the separate type.

e The nucleus networks of citics lacking comprehensive sewcerage projects arc in some cascs
of the combined type. In these cascs, the distinction between combined and stormwater

systems is unclear.

JUNE 2001 - SAFEGE 1 7
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3.2.2.3.2 Indicators

The assessment by region makes use of questionnaire rcsponses These data remain limited
since not all questionnaires have been retumed.

Description
» Pipe length in ml, with breakdown by type: combined, scparate, stormwater.

» Scwer length per population served ( ml/inhabitant).
e Brecakdown by material where available.

These indicators arc presented below.

The length of sewer line per inhabitant served is a convenient indicator of quantity. It is
particularly uscful for the purposes of the planning tool. Given the dispersal of these data, they
arc difficult to exploit however and so ratios have been developed which are presented in a later

chapter.

Efficiency
Asscssing the cfficiency of scwers is a useful step in determining rehabilitation needs. It is
difficult however to definc suitable indicators. As a tentative approach, the questionnaires
include items on the condition of pipes and problems registered. From the response to these
questions and from interviews with officials it can be deduced that:

» Concrele sewers are not suited to the country's climate. The use of concrete pipes should be
strictly limited to storm sewers. Where this is not the case, rapid corrosion will occur
resulting in pipe degradation. All concrete sewers should conscquently be replaced.

e Where other materials are used (generally PVC and GRP) corrosion docs not appear to be of
concern. In these cases, the main problem is pipe obstruction. As opposed to the condition of
the pipes, the problems involved are associated with 1) the lack of regular pipe cleaning duc
to the lack of equipment and staff; ii) usc of pipes to disposc of garbage; iii) pipe design -
certain pipes being too small.

As a result, it 1s proposed that:
¢ All concrete sewers be replaced.

* 10% of other scwers be replaced to allow for pipe replacement and rehabilitation.

3.2.2.4 Sanitation Yehicles

The number of sanitation vehicles is limited. Those which do exist were acquired only recently
under the oil-for-food program and are far from sufficient in number to cnsure the proper
cleaning of scwers. Sewer cleaning is a problematic issue in Iraq where: i) the general
topography is flat; ii) sewcrage projects rely on pumping stations which are frequently turned
off due to lack of power and faulty equipment. Both factors combine to cause substantial levels

of sand deposits in Iraqi sewers.
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3.2.3 External Factors Impacting on Sewerage

Though scwerage and on-site sanitation are both seen as means to ensurc safe sanitation, the
two methods do not provide the same quality of service.

While sanitation needs appear to be best scrved by sewerage and treatment ~ where properly
implemented and maintained - the quality of scrvice provided by on-site sanitation is affected
by the local situation. ' '

Dcpcndability-indicators will reflect the impact of the local situation on sanitation, either by
magnifying the consequences of inadequate sanitation or affecting the technical design of the
project, in particular with regard to cost.

The groundwater level impacts the sanitation system by rendering on-site sanitation in¢{ficient
where the water table is high. The higher the water table, the greater the requirement for
scwcerage syslems.

The indicator distinguishes three levels:

¢ Very high water level (0 to 2 m): the water table is near ground level so that septic tanks fill
rapidly with infiltration water.

e [High water table (2 to 5 m) : Although scptic tanks arc feasible, interactions will oceur
between the groundwater table and the sanitation system.

* Low water table (more than 5 m): the water table is deep and cannot affect the sanitation
system,

The water table is:
e Very high throughout southern Iraq from Qadisiyah to Basra.

» High in Baghdad, where the table is approximately 3 m deep, except in those arcas where the
table is even higher duc to the lack of sewcrage.

¢ Low in Northem Iraq, i.e. in Nincvah and the Northern Autonomous Arca.

River Water Quality

Walcr quality may be affected by unsatisfactory sanitation,

Some countrics have developed monitoring programs to asscss river water quality with regard
to:

¢ lHydrological data: flows and, more specifically, low flows.
»  Water uscs: domestic, industrial, irrigation and recrcational.

¢ Waler quality: pollutant concentrations for a range of parameters including organic matter,
nitrogen, phosphorous, suspended solids, toxicity and bacteriology.

* Impact of scwage on water quality: percentage of river pollution originating from scwage.

The availablc information on river watcr quality does not allow rivers to be classified according
to their vulnerability to pollution. An indicator is proposed for a morc detailed asscssment
however, since the impact on river water quality should be a crucial factor in formulating

sanitation programs.
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The proposced indicator is as follows:
e Normal level of vulnerability to pollution
» High vulncrability to pollution.

At this stage, all arcas will be classified as highly vulncrable to pollution.

Urban Development

Urban devclopment greatly magnifies the conscquences of poor sanitation duc to the large
volume of scwage produced and the high concentration of the population which makes it
vulncrable to the spread of discase.

Urban citics will be classified according to size. Urban city size is assesscd by the Sub-district
urban populations.

Table 3-7: Urban Categories

Category Sub-district Urban
Population
1 0- 10000
2 10 000 - 20 000
3 20 000 - 50 000
4 50 000 — 100 000
5 100 000 - 500 000
6 Above 500 000

Level of Rural Sedentarity

In rural arcas, not all inhabitants live in flats or houses. Some live in morc informal types of
accommodation where sanitation 1s not necessarily an imperative - or sanitation rcquirements
arc simply different.

Census information at the Govemorale level allows two categorics of rural inhabitant to be
distinguished:

» Category i: Occupants of flats or houses

* Category 2: Occupants of other types of accommodation

3.2.4 Garbage Management

3.2.4.1 Introduction

In Iraqi citics, large amounts of garbage are left uncoliccted on the streets. The garbage sub-
sector appears lo be affccted by the country's situation,

This presentation of the garbage sub-scctor will address:

e The quantity of parbage produced by the population.
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» Organisation of garbage handling and collection.
o Garbage disposal in landfill sites.
Garbage management is limited to urban areas and organized as follows:

e Mayoralty of Baghdad: Garbage management is under the responsibility of the
Municipalities.

o Center South: At the Governorate level, responsibility for garbage management is shared
between the Directorate for Municipality responsible for the Governorate capital, and the
Dircctoratc for Municipalities responsible for the other urban areas.

¢ Northern Autonomous Region: same case as for Center South.

The remit of the above-mentioned bodies is not limited to garbage management but also
includes, for instance, street and road maintenance. The scope of the following assessment is
strictly limited to garbage management however.

3.2.4.2 Garbage Production

Per capita urban domestic garbage production will be taken as 0.6 kg per day.

Generally-speaking, the production of garbage is dependent on a country's economic status. At
the global level, garbage production is assumed to vary between 0.4 and 2 kg per capita per day.
On the basis of information furnished during meetings with officials, garbage production in Iraq
is assesscd at between 0.5 and 0.75 kg per capita day. This figure concerns domestic garbage in
urban arcas which is subject to collection and trcatment. Other garbage, like construction waste
materials, will not be taken into account,

Garbage production cannot be asscssed with any degree of precision. In the absence of weighing
machines, the amount of garbage collected is deduced from truck capacity, a method which
tends to magnify production levels. On the other hand, owing to the lack of equipment, not all
garbage is collected, a fact which tends to shrink production levels compared with the true
situation,

The figures mentioned by officials seem realistic considering the country's cconomic situation.
We will therefore assume per capita production to be 0.6 kg per day. In no way does the
analysis of databasc information allow us to arrive at a morc precise figure.

Domestic per capita garbage production in European countries is evaluated at approximately 1
kg per capita day, including a large proportion of waste in the form of packaging, which is not a
feature of garbage production in Irag.

Per-capita garbage production is reported to have decrcased since the beginning of the war
owing to the cconomic situation. This tendency will no doubt reverse once the cconomy begins
to recover further to the lifting of the sanctions.

It is likely that, within Irag, per capita garbage production varies, particularly as a function of
city size. The usual tendency is that in small urban arcas, smaller levels of garbage are left out
for collection than is the case in large urban centers. This fact will not be taken into
considcration however owing to the lack of rclevant data.

JUNE 2001 - SAFEGE
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3.2.4.3 Garbage Handling and Collection

3.2.4.3.1 General

To a large extent, the issue of garbage handling and collection is a matter of logistics requiring
the equipment and staff numbers to match the needs. It is these criteria which therefore provide
the basis for the sub-sector assessment. At present both are inadequate.

Effective garbage management is not merely a question of having sufficient numbers of trucks
however. It is also a matter of sound planning and management requiring collection systems
which arc tailored to the local situation, bringing into play factors such as urban typology and
cultural practices.

3.2.4.3.2 Impact of Urban Setting on Garbage Management
With regards to garbage collection, the distinction should be made between:
* The size of cities

e The type of urban sctting

Size of Sub-district

Generally, sub-districts are equipped with their own collection and disposal system including
staff, vehicles and landfill disposal sites. Ninevah, for cxample, has as many landfills as urban
sub-districts.

Small sub-districts produce lower levels of garbage and their needs are accordingly limited to
small vehicles such as tractors.

Urban Setting
For main urban centers three types of urban setting be differentiated:

e Residential arcas. Garbage presses are used to collect domestic garbage. Door-to-door
collection is seen as the most efficient method where feasible,

» Dense city center areas, Many areas, including old downtown centers are characterized by a
nctwork of narrow streets which are not accessible to garbage collectors. Garbage collection
in these arcas tends to be tailored to the local situation. Among the technical means used are:
tractors, shovels, dumping trucks, tippers and even hand carriages.

» Street and trade markets. Theses generate high quantity of garbage which is strewn on the
ground and must be removed by street cleaners. In this case, the garbage is transported by
presses or tractors. '

3.2.4.3.3 Garbage Packaging

Packaging of garbage is a problematic issue in Iraq. The use of cheap plastic bags which were
subsidized before the war, is today less frequent and large amounts of garbage are thrown out
unwrapped, Collection of this loose garbage is consequently more time consuming and cleaning
less efficient. '
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3.2.4.3.4 Removal of Garbage by Inhabitants

In areas where door-to-door collection is not provided garbage is removed by the local
inhabitants - in particular, women - and deposited in nearby wasteland areas, from where it is
removed by garbage collectors or any other available means.

3.2.4.3.5 Organization of Garbage Collection

Technical Means
The main technical means found in Iraq are:

» Door-to-door collection by garbage press or tractor in the case of residential areas.

¢ On open wasteland and in the absence of buildings, streets or markets, any appropriate
technical means depending on access: garbage press, tractor, shovel and tipper, dumping
trucks or hand camriage.

¢ Containers provided for the disposal of garbage by inhabitants. When full, these containers
must be removed by lorries equipped with cranes. To be effective this type of collection
requires: (i) that containers be removed on a regular basis so that the service is reliable; (ii)
that users be educated on the benefits of using the containers properly.

Frequency
Collection on a daily basis is seen as the most efficient way to remove garbage. However, due to
the lack of equipment and staff, the actual frequency of garbage collection is often much lower. ;
Though certain key locations are serviced daily, the majority are visited far less often or in some
cases never.

e

In European countries, reducing the frequency of collection to once or twice a week is seen as a
means of optimizing the cost of collection. This does not appear feasible in Iraq where the
population is not in the habit of keeping garbage in the home.

Available Equipment
According to the database, the equipment available in Iraq compriscs:

» Garbage presses of capacities ranging between 1 and 16 m3, the usual capacity being 8 m.
e Tractors of capacity ranging between | and 8 m’, the usual capacity being 4 m’.

¢ Dumping trucks of capacity ranging between 1 and 12 m’, the usual capacity being 8 m’.

o Tippers of capacity ranging between 1 and 16 m’.

« Containers of capacity ranging between 2 and 16 m’, the usual capacity being 8 m'.

3.2.4.4 Garbage Disposal

Garbage is disposcd of in landfills. Generally, each Sub-district has its own landfill the capacity
of which depends on the urban population. Since the urban population in many sub-districts is
small, there are a large number of very small landfills.
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The quality of service provided by the landfill is usually assessed according to:
» Whether or not the Jandfill complies with regulatory standards.

¢ The residual capacity of the landfill in terms of the number of years of operation remaining
before the landfill is filled to capacity.

3.2.4.4.1 Standards

Existing Standards

Standards exist with regard to landfill location and operation. These can be summarized as
follows:

¢ Garbage arcas should be located 10 to 15 km to the south of cities.
¢ Garbage should be compacted.
o After filling, landfills should be covered by layer of compacted soil.

As determined in meetings with officials in Baghdad, Mosul, Diwayiniay and Basra, and from a
visit of landfills in Baghdad, very few disposal arcas comply with the existing regulations. In
Basra, a landfill site does exist at a distance of 30 km from the city but a closer landfill is also in
use.

The lack of equipment (in particular, bulldozers) is seen as a major obstacle to the sound
management of the sites.

To comply with standards fandfiil sites would also need to be located further away from cities
than is the case al present. Such a measure would increase transport times between the city and
the landfill area, reducing the time available for collection and hence the collection efficiency
per truck.

Groundwater Protection

At the global level, landfills are increasingly required to be risk-free in terms of groundwater
pollution, a tendency fuclled by the increasingly stringent regulations in this arca. Such a
requircment involves the implementation of measurcs such as protection against seepage by use
of watertight soils, construction of linings, draining and treatment of seepage and collection and
combustion of gascs.

The protection of groundwater is not considered of importance in Iraq, where much of the
drinking water comes from surface water.

Where complied with, the existing standards allow limited protection of the water table by:

¢ Locating landfills at least 15 km away from cities to prevent pollution of groundwater near
urban areas;

¢ Covcering landfills after operation by imported. fill, so that garbage is protected against
rainwatcr and there is no resultant seepage into the groundwater table.

The question should be posed however as to whether the existing standards are sufficiently
stringent. Guidclines on this matter are presented below.
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3.2.4.4.2 Landfill Capacity

The data available do not allow the residual capacity of the existing landfills to be determined
with any degree of precision. Where available, the residual capacity is reported to be limited to’

just a few years.

The only landfills which are thought to have at least 5 more years of operating capacity are in
Ninevah, Kerbala Center and Amara Center.

3.2.4.5 Sector Performance Indicators

3.2.4.5.1 The sector performance is based upon a comparison of the available equipment
with theoretical figures.

The performance of the garbage sub-scctor can be assessed in one of two ways:

* By comparing the quantity of garbage collected to a theoretical value calculated from the
urban population, the hypothetical producnon rate of 600 g per capita per day and the
average density assessed at 0.3 kg/m’,

» By comparing the available equipment to theoretical values.
The dispersed nature of the available data makes the first of these two methods impracticable.

The following assessment relies therefore on a comparison of the avax]able equipment with
theoretical figures.

The theorctical figurcs are derived using the planning tool developed for the purpose of
assessing the development plan. This tool is presented further on. The theoretical figures which
are used to assess the existing situation are based upon the 2000 population while the
development plan draws on population forecasts for the year 2010. :

Basically, the collection profile from which the theoretical figures have been derived is based
upon the following assumptions:

¢ Small centers producing less than 2.5 tons of garbage per day rely on tractors.

e Medium-sized sub-districts rely on garbage presses for collection of 90% of garbage
production and on tractors for 10% of production.

» Large centers producing more than 50 tons per day rely on three types of collection: garbage

presses for 80% of the garbage produced, containers for 10% of garbage production and, for
the remaining [0%, specific means suitable for collection in dense areas.

3.2.4.5.2 Staff

Staff requirements are based upon the number of garbage collectlon vehicles and the number of
staff required per vehicle type: .

* 3 people per garbage press
» 2 pcople per tractor
e | pershovel

e | pertipper
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e 1 per dumping truck

e 2 perlomry

Based upon these assumptions, the staff required to collect garbage represent around 1 in 1 300.

inhabitants, or 1 person per 800 kg garbage per day, which means a low level of efficiency. The
far lower ratio of 1 person per 500 inhabitants was proposed during meetings with officials.

It should be pointed out that:

e The number of staff required depends on the means of collection used. The larger the
number of dense arcas requiring specific mcans of collection, the higher the staff

requirement. The split (80%/10%/10%) that we have proposed as a medium-term objective
may today appcar optimistic.

The number of staff required also depends on the amount of garbage packaged. Where staff
have to gather loose garbage, cfficiency is lower than expected.

o A third factor influencing staff requirements is staff motivation. A policy of hiring staff daily
may have a negative impact in this respect.

The staff in charge of solid waste management are also responsible for strect cleaning, since in
the local context, both activitics are closely related. It is thought that the permanent staff for
both activitics represent nearly 20 to 25% of the total staff of each local Directorate. In addition
to permanent staff, these activities require the hiring of daily labor, whose number may triple
that of the permanent staff assigned to collection and cleaning, Including hired staff, the staff

dedicated to garbage management can account for a large proportion of the total staff employed
in Governorate capital cities.

As a result, the current levels of staff dedicated to garbage management are not known with any
degree of precision and cannot be considercd as a performance indicator.

3.2.4.5.3 Garbage Collection Performance Indicator

The indicator proposcd to assess the current level of service is defined as:

Value of recent equipment including equipment on hold (USD) / value of equipment needed to
mect requirements.
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3.3 Assessment of Sanitation in the Mayofalty of Baghdad

3.3.1 Sewage Sources

Table 3-8 : Sewage Sources within the Mayoralty of Baghdad *

Governorate Urban . Rural
Urban Population Urban Sewage Rural Population Rural Sewage
2000 Sources 2000 Source
(m*/day) (m’/day)
Mayoralty of 4753379 1426013 15 694 2354
Baghdad

3.3.2 Existing Sewage Disposal System

- 3.3.2.1 Coverage

Table 3-9: Existing Sewage Disposal Coverage in Rural Mayoralty of Baghdad *

Governorate | Secptic tanks covcragc Pit Latrine coverage | Sanitation coverage
(%) (%) (%)
Mayoralty of Y
Baghdad 100% 0 100
Table 3-10: Existing Sewage Disposal Coverage in Urban Arcas — Mayoralty of Baghdad s &
Governorale On-site Sanitation Coverage Sewerage Sanitation
Coverage Coverage
Septic Tanks Pit Latrines Total
v}
(%) (%) (%) (%) (%)
Mayoraity of '
Baghdad 20 0 20 80 100

The non-sewered population relies in principle on septic tanks. It is doubtful whether, in the
casc of Baghdad, such a mecans of sanitation can be considered as safe. In the unscwered arcas,
the water table is gradually rising due to wastewater stagnation. This phenomenon was observed
during a visit to the Al-Khansa area (Seventh of July District) and is partly attributable to the
fact that the population in these areas cannot afford regular emptying of the septic tanks as
required from a health and environmental standpoint.

T Query 158
‘Query IS 10
fQuerY 159
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3.3.2.2 External Constraints

o Groundwater Table

The groundwater table in Baghdad can be classified as high. On average it is around 3
meters, except where sewage infiltration in the absence of sewers raises the water table to

around soil level.

e Urban Development
3.3.3 Public Infrastructure

3.3.3.1 Background

Until 1963 Baghdad had no major form of sewerage system. Virtually all waste was disposed of
by septic tanks, or as in the case of certain industrial effluents discharged untreated into the
river. Following completion of the east trunk sewer in 1963, various east bank districts between
the army canal and the River Tigris were equipped with foul sewers. In addition to the area
served by the east trunk sewer, much of the city center of Rusafa was provided with proper
sewerage through connection to the Shutait surface water drainage system. The Shutait outfall
and the East trunk scwer feed the Rustamiyah treatment works, which were completed in 1963
and extended in 1966, 1982 and 1984.

Sewerage was introduced to the West bank following the completion of the west trunk sewer.
Flows from the west trunk sewer discharge into the Kerkh sewage treatment works
commissioned in 1982 and extended in 1985.

A sewerage development plan was formulated in the carly eighties, since at that time the
sewered population represented still only 24% of the total population. The existing sewer
system is the result of the extensive scwerage development efforts deployed between 1982 and

1985.

3.3.3.2 Sewage Treatment Plants

Table 3-11: Existing Sewage Treatment Plants - Mayoralty of Baghdad ®

Governorate Project Design Capacity Process

m’/day

Mayoralty of Baghdad | Rustamiyah 0 &1 79 000 Conventional

Mayoralty of Baghdad Rustamiyah 2 90 000 Conventional

Mayoralty of Baghdad Rustamiyah 3 300 000 Convéntional

Mayoralty of Baghdad Kerkh 205 000 Conventional

Mayoralty of Baghdad Sub total 674 000

* Query 1S 11
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‘Table 3-12: Sewage Treatment Plants —

Ratio of Available Capacity to Required Capacity —~ Mayoralty of Baghdad’

Mayoralty of Baghdad

Governorate Sewage Treatment Urban Sewage Ratio of Available
Plant Capacity Capacity to Required
(m’/day) (m’/day) Capacity (%)
Mayoralty of Baghdad 789 200 1426013 55

in the absence of the clliciency survey undertaken by UNICEF in Baghdad, the followm&,
ciTiciency table is proposed bascd upon visits paid to the site in the course of the study.

Table 3-13 : Sewage Treatment Plant Efficiency — Mayoralty of Baghdad

¥

5

Project | Inlet Works Pre Primary | Aeration | Digestion | Sludge | Chlorination | Project
Acration | and Final | Tanks ' Drying EfMiciency
Grease Settling Beds
Removal
Stage Stage Stage Stage Stage Stage Stage Stage
Weighting | Weighting | Weighting | Weighting | Weighting | Weighting | Weighting |  Weighiing
20 % 10% 3% 15% 25 % 10 % 10 % 5%
R O&I 70 % 25 % 50% 25 % 50 % 5% 20 % 5% 41%
R2 70 % 25% 50% 25% 50 % 5% 20% 5% 41 % .
R3 30 % 5% 40% 5% 70 % 5% 20% 3% 3%
Kerkh 30% 5% 20 % 5% 20% 5% 10 % 5% 17%

3.3.3.3 Pumping Stations

Located in an alluvial plain, the Baghdad arca is very flat. The mean gradient from North to
South is about 1 in 5000. The sewerage system thus relies on 139 pumping stations comprising:

e Submersible pumping stations

e Vertical pumping stations

The major lift stations are:

Habibizh
Doura
Ghazaly

Hindiya

TQuery 1513
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Table 3-14: Number of Pumping Stations per 100 000 Inhabitants - Mayoralty of Baghdad

Governorate Number of Pumping Population Served Number of Pumping
Stations ' Stations per 100 000
‘Inhabitants
139
Mayoralty of Baghdad 3802703 3.66

In the absence of any survey to this effect, it is proposed to assign a 50 % project efficiency
level to all pumping stations in the Mayoralty of Baghdad. This figure is the average PS

cfficiency within GCWS.

Table 3-15: Sewage Pumps Financed by the MOU Program

Governorate Sewage Pumps Financed by the MOU
Program
Phases 1 to 7
Uspb
Mayoralty of Baghdad 8371534

The financing of pumps through MOU programs has allowed to begin the rchabilitation of
pumping stations. However, this rehabilitation usually remains limited to replacing out of order

pumps.

3.3.3.4 Sewer Lines

3.3.3.4.1 Current Situation

Table 3-16: Sewer Network Description - Mayoralty of Baghdad *

Governorate

Sewer System Length Stormwater Total Pipe
System Length Length
Separate Combined Total Sewers
km km kmn km . km
Mayoralty of 1 407 524 2636513 4044 037 51268273 55312310
Baghdad :

*Query IS 15
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Table 3-17: Sewer System Length per Capita - Mayoralty of Baghdad *

Governorate Sewer System Length Population Served Sewer Length per Capita
o Inhabitants
m m per Capita

Mayoralty of Baghdad 4 044 037 3 802 703 ©1.06

Background

Two main periods can be distinguished in the history of the Baghdad sewer system: before and
after 1980.

The sewers laid between 1963 and 1980 are of the separate type. The dominant material is
concrete. These concrete sewers are affected by high levels of corrosion resulting in' the
reduction of the life time of the pipes.

Following a decision made at that time, the sewers laid since 1980 differ in that:
¢ Corrosion-resistant materials like PVC and GRP have been used.

o Sewer system design shifted towards the use of the combined type rather than the separate
systems of the past.

The allowance made for storm water was however limited for reasons of cost. It was considered
acceptable to limit the design flow to four times the average foul flow. On this basis, computer
analysis showed that the system could accept the entire run-off from a two-year return period
storm event.

A high proportion of the sewers are in poor condition

The sewers laid before 1980 have been affected by severe corrosion due to Hydrogen Sulfide
production. A detailed survey should confirm that all pre-1980 sewers require replacement.

deposits in the system, particularly at the bottom of manholes and at pipe junctions. This
situation is at its most severe in the northern part of the C line.

Certain areas are affected by flooding during storm events
In storm periods, the Saddam City district - one of the denser areas of Baghdad - is affected by
surface flooding ¢omprising a mixture of stormwater and sewage. Although the system was
initially designed as combined, its storage capacity is insufficient. This problem is partly
explained by the accumulation of sand and silt in the system, since the remaining pipe volume
does not allow for the storage of stormwater. According to the operator, sand infiltration also
affects the effectiveness of sewer cleaning.

The question also arises as to whether the storage capacity of the system is sufficient to meet
sewerage requirements. This is particularly the case with regard to the East trunk sewer,
although 3 m in diameter. There are tentative plans to lay a new trunk sewer to increase the
capacity, which will require a comprehensive hydraulic study of possible alternatives.

* Query 1S 16

JunE 2001 - SAFEGE 3 l

' In the Saddam City district, the poor construction of sewers has resulted in the presence of sand



CHAPTER THREE

Sewer Cleaning

As reported in meetings with operators, the accumulation of silt and sand in the system varies
within the city. Sedimentation was reported to be acceptable in the Seventh of July district,

while emerging as a major issue in the Saddam City district.

Two main problems are observed. Firstly, jetting machines are limited in number and cleaning
is performed manually in many cases. Secondly the number of staff available for cleaning is not

’ “sufficient.

In the Saddam City district, operating capacity is limited to four jetting machines, one manhole
empticr, one tractor and 130 staff, for an arca which serves approximately two million

inhabitants and contains as much as 500 km of sewers with 100 000 connections.

3.3.3.4.2 Rehabilitation Requirements

Rchabilitation and replacement requirements are assessed as:

* 100 % of the scparate network

s 10 % of the combined network

Table 3-18: Sewer Network Rehabilitation Requirement - Mayoralty of Baghdad

Governorate Total Sewer System Length Rehabilitation Requirement
ml (%)
Mayoralty of Baghdad 4 044 037 41

3.3.3.5 Vehicles Allocated to Governorates

Table 3-19: Sanitation Vehicles Allocated to Governorates- Mayoralty of Baghdad

Governorate Sanitation Vehicles Allocated to Governorafes
MOU Phases 1 to 7
US §
Mayoralty of Baghdad 5270919

3.3.4 Staff

The sector is split between BSA and the Municipalities.

Within BSA, the total number of positions is 597, of which only 197 are filled.

The number of staff allocated to sewerage in the Municipalities is not known.
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3.3.5 Garbage

3.3.5.1 Theoretical Requirements

Table 3-20: Garbage Sector Theoretical Requirements - Mayoralty of Baghdad

Baghdad

Governorate | Garbage Garbage | Tractors | Dumpers | Shovels | Tippers Lorries | Containers | Staff
Production Presscs
Tow/day (8 m’) (4 m')
Mayoralty of 2852 907 121 62 62 119 119 289 3444

The above figures are based on country-wide assumptions, so that the local situation may not be
reflected with precision, particularly in terms of the breakdown between the different means of
collection. The table does however give an idea of the task force necessary to meet the
requirements. '

Per capita ratios can be defined by dividing the requirements by the urban population of the
Mayoralty of Baghdad (4 753 379):

* Total collection-vehicle requirements: [ per 3 400 inhabitants.

» Garbage press requirements: 1 per 5 240 inhabitants.

» Staff requirements: 1 per 1 400 inhabitants.

3.3.5.2 Comparison with Existing Capacity

3.3.5.2.1 Visit to Municipalities

Saddam City
Saddam City is a densely-populated arca of Baghdad with approximately 2 millions inhabitants.

The vehicles effectively in operation arc below requirement levels, at:

-

50 garbage presses (1 per 40 000 inhabitants)

8 shovels

70 containers with 16 m3-capacity

70 containers with 1 m3-capacity

Stafling is also inadequate with only drivers on a permanent basis and operators hired on a daily
basis. This results in poor levels of staff motivation whose efficiency is limited. The two main
rcasons for staff shortages are (i) the low wage levels, (1t) the cultural stigma associated with
working in the garbage scctor. It appears that prior to the war, garbage collection was largely
performed by forcign workers. Since the massive departure of these, the industry has been
unable to reeruit fragis willing to replace them, particularly in Baghdad.
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7th of July District

The population in this arca stands at approximatcly 800 000. In 1999 only 20 vchicles were
available. With the arrival of 50 new trucks, this number has risen to 70. The number of garbage

presses is only 1 per 11 400.

The district is also cquipped with 100 containers of 16 m“-capacity and 100 containers of 1 m*-

capacity.

- 3.3.5.2.2 Invesiment under the MOU Program

New equipment has been ordered under Phases 5 and 6 of the MOU Program.

Table 3-21: Investment under the MOU Program — Mayoralty of Baghdad

Mayoralty of Baghdad Papulation Value in USD Number of - | Number of Inhabitants
Garbage per Vchicle
Collectors

Phase 5 9604 744 150

Phasc 6 28 305 800 500

Total 4753379 37910 544 650 7312

Only a small part of this equipment has effectively been delivered and distributed to the
Municipalities. The situation will improve however with the arrival of the rest of the equipment.

3.3.5.3 Garbage Collection Performance Indicator

Table 3-22: Garbage collection performance indicator — Mayoralty of Baghdad

Yalue in USD Million of
Current Fleet of Recent

Value of Ychicies
Required to Meet

Garbage Service Level

Vehicles Present Needs
l H J H [\) o
( ncll:)('llnll{gm\dghlclcs (USD million) (%)
Mayoralty of Baghdad 38 [51 25
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3.4 Center South Region

3.4.1 Sewage

Sources

Table 3-23: Sewagpe Sources within GCWS

‘Governoralte Urban Rural
Urban Population Urban Sewage Rural Population Rural Sewage
2000 Sources 2000 Sources
(Inhabitany) (m’/duay) (Inhabitani) (m’/day)
Anbar 578 700 136 039 512 686 76 902
Babil 577 754 140 301 632775 94916
Baghdad 485 023 106 705 608 887 91333
Basrah 1331889 328 276 347713 52 156
Salaheldin 435 103 99 271 533 349 80 002 .
Ta’meem 594 147 155 879 239 437 35916
Thigar 759 794 183 792 521479 78 222
Wasit 464 022 113 121 403 089 00 463

3.4.2 Existing Sewage Disposal System

Table 3-24: Existing Sewage Disposal Coverage in Rural Arcas - GCWS "

Governorate | Septic Tank Pit Latrine Sanitation
Coverage Coverage Coverage
(%) (%) (%)
Anbar 43 47 90
Babil 10 75 85
Basrah 12 9 22
Diala 0 0 0
Kerbala 50 28 78
Missan 100 0 100
Muthanna 10 0 10
Najaf 0 16 16
Ninevah 0 0 0
Qadisiyah 76 10 86
Salaheldin 0 0 0
Ta'meem 0 0 0
Thiqar 0 0 0
Wasit 100 0 100

M Query IS &
" Query 1S 10
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Table 3-25: Existing Sewage Disposal Coverage in Urban Areas - GCWS ”

Governorate On-site Sanitation Coverage Sewerage Sanitation
: : Coverage Coverage
Septic Tanks Pit Latrines Total
(%) (%)
(%) (%) (%)

Anbar : 29 65 - 94 4 98
Babil 10 72 82 5 87
Baghdad 18 49 60 0 66
Basrah 43 22 65 22 g7
Diala 16 84 100 0 100
Kerbala 11 44 55 33 88
Missan 15 38 53 13 T 66
Muthanna 59 14 73 0 73
Najaf 0 80 80 20 100
Qadisiyah 52 31 83 12 ' 95
Salaheldin 0 87 87 13 100
Ta'meem 68 14 . 81 4 86
Thiqar 74 11 85 15 100
Wasit 41 34 76 0 76

Table 3-26: Groundwater Table per Governorate - GCWS

Governorate | Groundwater Table Level®| Source of Data
Anbar Dcep Assumed
Babil Very high Assumed
Baghdad High Visit
Basrah Very high Visit
Diala Deep Assumed
Kerbala Decp Form 9
Missan High Assumed
Muthana High Assumed
Najaf High Assumed
Nincvah Decp Visit
Qadisiyah Very high Form 9/ visit
Salahuddin Deep Assumed
Ta'mem Deep Assumed
Thiqar Very high Assumed
Wasit High Assumed

" Query 1S 9
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The sedentarity level fluctuates within the Governorates. The need for proper sanitation varies

accordingly.

Tabile 3-27: Rural Sedentarity Level "

Governorate Sedentarity Level
Anbar 0.96
Babil 0.62
Baghdad 0.93
Basrah 0.72
Diala 0.76
Kerbala 0.97
Missan 0.30
Muthana 0.83
Najaf 0.96
Ninevah 0.72
Qadisiyah 0.60
Salaheldin 1.00
Ta'mem 0.36
Thigar 0.49
Wasit 0.59

3.4.3 Public Infrastructure

3.4.3.1 Sewage Treatment Plants

3.4.3.1.1 Existing Projects

The sewage treatment plants operated by GCWS are presented in the following table:

¥ Query IS 18
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Table 3-28: Existing Sewage Treatment Plants -GCWS

Governorate Project Design Capacity Project Efficiency Apowcrﬂ.l Factor Process
3 Efficiency
m'/day o) i
Yo
%
Anbar Cement factory 2 000 5
Anbar Ubaidi 10 000 0 Extended
acration
Anbar Ana 4 000 5 0 Extended
aeration
Babil Central Hilla 12 000 54 33 Extended
acration
Baghdad Residential buildings 7 000 7 7 Extended
aeration
Baghdad Al Iskan Al Sina’ee 11 000 5 5 Extended
acration
Basrah Cecntral Basrah 35 200 44 44 Extended
acration
Kerbala Central Kerbala 116 000 36 17 Extended
acration
Missan Amara 30000 13 7 Trickling filters
Najaf Central Najaf 43 000 40 20 Trickling filters
Qadisiyah Central Diwaniyah 12 000 39 13 Extended
aeration
Salahedin Al Faris 67 680 28 28 Extended
acration
Salahedin Central Tikrit 20 160 55 14 Extended
aeration
Thiqar Central Nasiriyah 17 000 5 4 Trickling filters
Thigar Al Isqar 1 000 to 9 8 Trickling filters
Thiqar Al lsqar al Sina’ai 1 400 20 13 Extended
aeration
Thiqar Residential buildings 1 000 10 9 Extended
aeration
Total capacity 389 440

3.4.3.1.2 Ratios of Available Capacity to Required Capacity

The following table gives, for each Governorate, total sewage treatment plant capacity and
sewage production in urban areas.
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Table 3-29: Sewage Treatment Plant / Level of Service -GCWS "

Governorate Sewage Urban Sewage Ratio of A.vaﬂable
Treatment Plant - Sources Capac!ty to
Capacity Requu:ed
Capacity
3 3
(nr'/day) (m'/day) (%)

Anbar 16 000 136 039 11.8
Babil 12 000 140 301 8.6
Baghdad 18 000 106 705 16.9
Basrah 35200 328 276 10.7
Diala 0 120 153 0
Kerbala 116 000 110537 104.9
Missan 30 000 117 642 25.5
Muthanna 0 54 556 0
Najaf 43 000 161 856 26.6
Ninevah 0 370 728 0

adisiyah 12 000 117 642 25.5
Salaheldin 0 99 271 0
Ta'meem 0 155 876 0
Thiqar 19 400 183 792 ‘10.6
Wasit 0 113 121 0
Total GCWS 283 600 2209 388 20.9

3.4.3.2 Pumping Stations

3.4.3.2.1 installed Capacity

Breakdown by Size of Pumping Station

The number of pumping stations per inhabitant is an indicator which fluctuates depending upon

the local context, especially topography and groundwater table.

The local context usually impacts morc on the number of small pumping stations. Therefore it

has been proposed to split the pumping stations between long and small,

The distinction between Large Pumping Stations and Small Pumping Stations is made on the
basis of pumping capacity. Pumping stations of 4 000 m3/day capacity and above have been

defined as Main Pumping Stations.

Table 3-30: Breakdown by Size of Pumping Station

Stations

Pumping Station Pumping Station ?:;:‘::; of Average Capacity
Capacity Capacity m’/day
Main Pumping >4 000 m’/day 39 20 389
Stations
Small Pumping <4 000 nv'/day 105 1718

Breakdown by Type of Governorate

With regard to the number of pumping stations versus population served, three types of

Governorate are distinguished:

" Query 15 13
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« Governorates with a high number of pumping stations per capita.
» Governorates with a lower number of pumping station per capita.
e Govemnorates for which this analysis is not rclevant (figures negligible).

The figures for the two first categories, given in the following table, show that the number of
pumping stations per inhabitant served varies by region. In the Governorates where land slope is
limited and water tables high, there is a large number of small pumping station per capita. On
the other hand, no clear pattern emerges with respect to the Main Pumping Stations, since the
larger per capita number is offset by a lower average capacity.

Table 3-31: Small Pumping Station - GCWS

Governorate Number of Average Number of Pumping
Units Capacity Stations
per 100 000
(m"/day) Inhabitants Sewered

Anbar 5 2500 | 23.2
Babil 10 1320 379
Baghdad 1 2 000
Basrah 56 1882 18.9
Diala '
Kerbala
Missan 1 3000 | 1.7
Muthanna
Najaf 2 2 000 . 1.6
Ninevah 5 132 ns
Qadisiyah 13 1938 23.0
Salaheldin 2 1 800 3.6
Ta'meem 2 1 500 - 7.9
Thiqar | 7 943 6.0
Wasit 1 1200
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Table 3-32: Large Pumping Stations - GCWS

Governorate | Number of | Average Capacity Number of
Units = |- Pumping
(m*/day) Stations per
100 000
Inhabitant
Sewered
Anbar
Babil 1 6 000 3.8
Baghdad 3 4 000
Basrah 23 13 678 7.8
Diala
Kerbala 3 72 000 2.2
Missan 1 57 600 - 1.7
Muthanna
Najaf 3 7 000 24
Ninevah ’
Qadisiyah :
Salaheldin 2 39 980 3.6
Ta'meem
Thiqar 2 16 000 1.7
Wasit 1 10 000

Table 3-33: Breakdown of Number of Pumping Station per Capita by Type of Governorate

Type of Name of Total Main Pumping Stations Small Pumping Stations
Governorate | Governorate | Population
Served Number | Average | Number | Number | Average | Number per
Capacity per Capacity | 100 000
100 000
m’/day m’/day | Inhabitants
Inhabitant Served
served
High number | Anbar, Babil,| 401232 25 14 824 6.2 24 1 861 20.9
of PS per Basrah,
capita Qadisiyah
Lower Missan, 397 293 8 48 195 2.0 12 1350 3
number of Salaheldin,
PS per capita | Thiqar,
Kerbala,
Ta'meem

3.4.3.2.2 Efficiency

Average pumping station efficiency was put at 50% by UNICEF and CARE, this figure being
unaffected by project size:

» Main pumping stations: 50.73% efficiency

o Small pumping stations: 50.61 % efficiency
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Efficiency varies according o the type of pumping station:
» Dry-well pumping station: 27.42%

» Lift pumping station: 29.41%

» Submersible pumping station: 54.51%

Pumping station efficiency also varies within the region, ranging between 26% at Anbar and
77% at Missan. In Basra, which accounts for a large share of the total number of pumping
stations, cfficiency 1s 57%.

3.4.3.2.3 Efficiency by Stage

The pumps themselves appear more efficient than other pumping station equipment, particularly
pipe systems and lifting appliances. This would suggest that while it makes sense to limit
emergency rehabilitation to the replacement of defective pumps, a long-term pumping station
rehabilitation policy should take into account the facilitics as a whole,

Table 3-34: Pumping Stations Efficiency by Stage

Pump Control Piping Lifting Regular Proj ect Power-
Suitability | Panel System | Appliances| Maintenance | Efficiency Factored
' Project
Efficiency
Main PS 58.04 48.55 33.77 40.49 54.94 50.73 36.44
Small PS 59.24 40.68 38.77 392 54.52 50.61 34.38

3.4.3.2.4 Sewage Pump Replacement under the MOU Program

Investment budgets allocated to pump replacément under the first Phase of the MOU program
are presenied below by Governorate.
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Table 3-35: MOU Program Budget Allocation for Pumping Stations - GCWS (US$)

Governorate Value of Sewage
Pumps Distributed to
Governorates under
Qil for Food Program
Phases1to 7
Anbar 1643 640
Babil 45 571
Baghdad 42 064
Basrah : 1113493
Diala 38 990
Kerbala 71917
Missan 830 243
Muthanna 104 059
Najal 81 825
Ninevah 72214
Qadisiyah 75 829
Salaheldin . 59 703
Ta'mem 45 3835
Thiqar 107 199
Wasit 151 852
Total 4 484 434

The financing of pumps through MOU programs has allowed to begin rehabilitation of existing
pumping stations. However, the table cfficiency by stage shows that future full rehabilitation
remains necessary.

3.4.3.2.5 Comments

Pumping stations are an important feature of Iraq's sewerage systems owing to topographic and
climatic characteristics.

e The flatness of the country renders pumping stations an essential part of any design scheme.

e The high average temperature has a negative impact since it favors the development of
Hydrogen Sulfide. This phenomenon is exacerbated by the large number of pumping
stations.

Hydrogen sulfide results in:

¢ Odor problems

¢ Corrosion of concrete structures
» Corrosion of electrical equipment

o Influent septicity

In these circumstances it is particularly important that pumping stations operate efficiently.
Unfortunately, due to the lack of staff and spare parts and above all the lack of power, many
pumping stations have a global efficiency well below requirements.
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3.4.3.3 Sewers

Table 3-36: Sewer and Stormwater Network Lengths - GCWS #

Governorate Scwer Network Length Stormwater Total Population Sewer
Network System Served Network
Length Length Length per
. Scparate | Combined | Total sewers Capita
km km knt km km m/capita
Anbar 0 0
Babil 120.0 120.0 50.4 170.4 206.3911 4.5
Baghdad 0.0 0.0
Basrah 565.3 147.0 7123 108.0 820.3 296 708 2.4
Diala 0,0 4.2 4.2
Kerbala 223.0 223.0 634.0 857.0 139 326 1.6
Missan 40.0 40.0 40.0 60 58] 0.7]
Muthana 0,0 0,0
Najaf 162.0 162.0 162.0 123 406 1.3
Ninevah 0,0 0,0
Qadisiyah 0.5 161.2 161.8 188.2 3499 56 581 2.9
Salaheldin 0,0 0,0
Ta'meem 50.0 150.0 200.0 100.0 300.0 25 166 7.9
Table 3-37: Pipe Breakdown by Material ~GCWS '
Governorate Breakdown | Concrete PVv(C Asbestos Clay Ductile Other
Availability Cement
%, (%), (%) (%) (%) (%) (%)
Babil 59 10 90
Basrah 88 2 75
Kerbala 100 74 23
Missan 125 50 50
Najaf 100 9 85 6

¥ Query IS 15 and IS 16

" Query 18 20

Y Breakdown availability means the percentage of sewer network length for which the breakdown per material is available.

A4 SAFEGE - INTERNATIONAL DEPARTMENT

- .
. . 1



- .

ASSESSMENT OF THE SANITATION SUB-SECTOR

Table 3-38: Pipe Breakdown by Age ~GCWS

Governorate Breakdown Less than More
Availability | ~ 10 years than 10
(%) years
Anbar
Babil 59 100
" Baghdad .
Basrah 88 29 71
Diala 0
Kerbala 100 100
Missan 125 100
Muthanna
Najaf . 100 100

Table 3-39: Pipe Breakdown by Condition -GCWS "

Governorate Breakdown Good Poor Condition {Unknown
Availability | Condition
(Vo) ) (%) ()

Anbar
Babil 59 100.0
Baghdad
Basrah 88 21.4 78.6
Diala 0
Kerbala 100 62.6 37.4
Missan 125 68.0 26.0 6.0
Muthanna
Najaf 100 84.6 154

Although the data available remains limited, the main conclusions that can be drawn from the
above tables are :

The sewer length per capita fluctuates within the govemorates. This may result of the
inadequacy between sewer length and population served. Also, some storm drains may be
included in the calculation. Usual figures in countries like Iraq can be expected between one
and two meter sewer line per capita. We suggest 1.4 m per capita to develop the planning
tool.

The only project comprising a large number of concrete pipes is that of Missan, with 25 km
of concrete pipes of more than 10 years in age, 52% of which are in poor condition.

The network laid prior to 1975 is of the combined type. Since then, the policy has been to
build a separate network using PVC and GRP pipes, a decision which seems to have
produced an overall improvement in the condition of the system given the fact that the older
concrete pipes are affected by corrosion. In the early eighties, large projects such as Basra
were constructed by foreign contractors. Drawings for these projects are reportedly to be
found at GCWS headquarters.

" Query 18 21
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The problems reported are relatcd more to obstruction and silting of sewcrs than to poor
condition. However, there are no in-pipe CCTV surveys available to support the fact that pipe
condition is generally good.

A tentative assessment of pipe condition would put this at 90%, meaning that 10% of the
existing pipes should be replaced.

3.4.3.4 Vehicles

To ensure the satisfactory operation of the existing networks, the system require a fleet of
cleaning vehicles, including:

¢ Jetting machines and drain cleaners for cleaning of existing sewers.
» Cesspit emptiers to ensure the regular cleaning of septic tanks.

The existing vehicles are superseded and cannot meet service requirements. The Governorates
“have been allocated new equipment however under the last Phase of the MOU.

The following table gives Vehicle Investment Budgets per Governorate:

Table 3-40: Oil-for-Food Budget Allocated to Sanitation Vehicles (USS)

Governorate Total Value of Cesspit, Jetting and
Drain Cleaning Vehicles Allocated to
the Governorates under the

Oil for Food Program, Phases 1 to 7

Anbar 1319 187
Babil 1 044 946
Basrah ' 1153 357
Diala 863 962
Kerbala 1161151
Missan 1044 946
Muthanna 512516
Najaf 1069 351
Ninevah 827 451
Qadisiyah 863 571
Salaheldin 1123 551
Ta'meem 640 866
Thigar 140 400

Wasit 991 682

This table shows the present value of investment already made. This value will be deduced of
future requirements,
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ASSESSMENT OF THE SANITATION SUB-SECTOR

3.4.3.5 Staffing

Table 3-41: Comparison Between Occupied and Yacant Positions

Sewage Authority |
Administrators Managers & Cperators Technicians Unskilled Laborers
Engineers

Occupled | Vacant | Total § Occupied | Vacant | Total | Cccupied | Vacant | Total | Occupied | vacant Total | Ocoupied | Vacant Total

Magar SA 17 80 97 19 47 66 6 17 23 5 40 45 4 15 19
Anbar 10 94 | 104 G 18 24 26 123 | 149 7 75 82 5 86 91
Babil 32 39 | 71 9 1 20 3 33 64 3 17 20 52 60 112
Baghdad 8 51 59 4 12 16 16 59 75 6 36 42 5 36 41
Basraqh 38 55 93 15 5 20 73 65 | 138 19 20 39 96 134 § 230
Diala 30 42 72 9 13 22 13 42 55 6 9 15 6 64 70
Karbala 24 30 | 54 4 15 19 35 60 95 7 14 21 19 56 75
Missan 49 85 | 134 5 21 26 75 57 | 132 15 35 50 133 [ 186 { 319
Muthana 7 30 | 37 4 8 12 25 71 97 2 16 18 5 60 65
Najal 21 281 49 7 11 18 20 22 42 5 6 11 21 77 98
Ninevah 25 85 | 110 15 18 33 22 101 | 123 4 70 74 10 162 | 172
Qadisia 14 17 31 8 6 14 27 32 59 8 13 21 16 67 83
Salahelden| 13 41 | 54 5 15 | 20 22 55 | 77 4 26 30 23 52 75
Tamem 6 18 24 3 9 12 14 29 43 2 10 12 2 55 57
Thigar 26 29 | 55 8 9 17 71 85 | 156 12 -9 21 48 80 128
Waslt 19 58 77 6 19 25 46 39 85 9 35 44 39 79 118

Grand Total| 339 782 (1121) 127 | 237 { 364 | 523 | 690 {1413] 114 | 431 | 545 | 484 [ 1269 1753

Whatever category of staff, the number, of vacant position is higher than the number of filled.
This is due to a set of reasyns including low wages, lack of motivation and lack of qualifiec
staff. Increasing the number of staff dedicated to the scctor is a must before any development.

3.4.4 Garbage Management

3.4.4.1 Theoretical Requirements

Table 3-42: Garbage Sector Theoretical Requirements - GCWS

Region Garbage Garbage | Tractors {Dumpers |Shovels | Tippers | Lorries [Containers | Staff
Production presses (4 m"
Tow/day (8 m"
Centic 5032 1707 556 85 &5 156 156 373 6871
South

Per capita ratios can be determined by dividing vehicle requirements by the urban population of
the region (9 387 381):

» Total collection-vehicle requirements: 1 per 3 750 inhabitants
e Garbage press requiremients: 1 per 5 500 inhabitants
. Stuﬁ'rcqu'ircmcn(s: I per 1 350 inhabitants

3.4.4.2 Comparison with Existing Capacity
The number of garbage collection vehicles is so limited that only a small proportion of the

garbage produced can be collected.
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The questionnaires clicit details of the fleet of vehicles available within the sub districts, The
questionnaires that have been returned provide data with respect to 3 million urban inhabitants,

¢. 34% of the urban population. For these 3 million inhabitants, the total number of vehicles is
no more¢ than 309 of which only 139 garbage presses. Only 60% of this number are in operation,

rcpresenting only onc vehicle per 16 000 inhabitants and one garbage press per 40 000
inhabitants.

It should also be stressed that the vehicles in operation are aging. Almost all are more than
twenty years old, with none less than ten ycars in age. Replacement has begun recently, but on
the basis of the questionnaire responses, the number of new vehicles is only 14 to date.,

In these circumstances it is clear that:

o The total capacity of the vehicles in operation is far less than the amount of garbage
produced so that the service fails to mcct the requircments.

» The current fleet of vehicles cannot bc considcred as viable for the long term, since almost
all are superseded and at the lirmit of.ﬂmr possible life, whatever the maintenance provided.

A total of 150 garbage collectors have Been ordered under the previous MOU phascs, but only
some of these have been delivered or dlsmbutcd

The staff in charge of solid waste manzg,cmcnt also perform street cleaning, since in the local
context, both activities are closely related. 1t is thought that the permanent staff for both
activitics combined represents ncarly 20 to 25% of the total staff employed by the local
Directorates. In addition to the permancsit staff, three times as many operatives may be hired on

a daily basis. As a result, current staff ndémbers dedicated to garbage management are not known
with any degree of precision.

3.4.4.3 Garbage Collection Performance Indicator

A8 sared

Table 3-43: Garbage Collection Performance Indicator Center South

Valuc of Existing Fleet of | Value of Vehicles Required | Garbage Service
Recent Vehicles (Including to Mcet Present Needs Level (V)
Ychicles on Hold)

(USD million) (USD million)

Center South 7.6 336 2
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3.5 Autonomous Region of Northern Iraq

3.5.1 Sewage Sources

Tuble 3-d4: Sewapge Sources Within Reglon of Northera traqg

Governorate Urbaun Rural
Urban Popdution Urben Sewingae Rural Populution Rural Sewape
200000 Newreey 2000 Sevrees
(Innhabitane) (' federy) (Inhalsitans) (m"/«luy)
Dohuk 08 150 96 370 211 380 11 707
~Lirbil K78 T80 228508 346 103 S1920
Salaymaniyah 1 2006 841 RIVTIAR) 403 193 oY 479
3.5.2 Existing Scwagce Disposal System
3.5.2.1 Coverage
Table 3-45: Existing Sewape Disposal Coverape in Rural Areas ™
Governorale Septic Tank Coverage it Latrine Coverape Sanitation
Coverape
" » (" ")
(%) (Vo)
Dolink 0 T 100 100
Frbil 0 R 13
Sulyianyiah ) 0 40 46
Pable YAtz Existing Sewnpe Disposal Coverage in Urbun Avess ”
Governorate On-site Sunitafion Coverage Sewerape Sanitation
Y U VP Coverape Coverape
Septiv Tanhs P'is Lantrines Total
(Vo) A
(") (") ("0 :
Dok o0 0 100 0 (00
Erbil sl 0 51 0 51
Suluynumiynh_ B h ST s 0 O3

“Ouery 15 1o

" Ouery
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CHAPTER THREE -

3.5.2.2 External Constraints
The groundwater table in the northern autonomous area is very deep.

Sedentarily level: information not available.

3.5.3 Public Infrastructure

3.53.1 Sewage Treatment Plants

No sewage treatment plants are reported in the Northern Autonemous Region,
3.5.3.2 Pumping Stations

There are very few pumping stations in the Northern Autonomous Region. Those that cxist are
not currently in operation

Table 3-47: Pumping Stations -Northern Autonomous Region

sovernorale Number of Projects with Nuwmber of Pumping
- Pumping Stations Stations
Dohuk 0 0
Lirbil 2 8
Sulaymaniyah 0 0 -

3.5.3.3 Sewers

Table 3-48 : Sewer and Stormwater System Lenpth -Northern Autonowous Region

Gavernorale Sewer System Length Stormwaler Total Pipe
System Length Length
Separate Combined Totul .
km hmt km km km
Dohuk 60.3 60.3 60.3
Erbil 2.5 50.9 534 1124 165.7
Sulaymaniyah 124.8 279 152.7 1.2 1539
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ASSESSMENT OF TIE SAMITATION SUB-SECTOR

Table 3-49: Breakdown by Pipe Material -Northern Autonomous Region ?

Governorate Breakdown | Concrete | PVC | Asbestos Clay | Ductile | Other
' Availazlj)ilily cement
Y%~ (%) (%) (%) (%) (%) | (%)
Dohuk 98 87 13
Erbil 83 78 223
Sulaymaniyah 240 93 4 7
T'able 3-50: Breakdown by Pipe Age - Northern Autonomous Region
Governorate Breakdown Less than | More than
Availability 10 years 10 years
(%)
Dohuk 08 56 44
Erbil 83 13 87
Sulaymaniyah 240 28 72

‘Table 3-51: Pipe Breakdown by Condition -Northern Autonomous Region

Governorate Breakdown Good Poor Unknown
Availability Condition Condition
(%) % % o
Dohuk 98 54.0 30.7 14.7
Erbil 83 18.7 80.5 0.7
Sulaymanyiah 240 6.5 77.8 157

* Query 18 20

B Breakdown availability means the pereentage of sewer sysiem length for which the breakdown by material is available.

H Query 15 19
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Table 3-582: Percentage of Concrete Pipe more than 10 Years out of Pipes in Poor Condition -

Northern Autonomous Region

Governorate Pipes in Poor Percentage of Which are
Condition Concrete Pipes of More
than 10 Years in Ape
(km)
Dohuk 18.9 50
Lrbil 11 58
Sulaymuniyah 287.5 70

Talile 3-53: Northern Autonomous Region ™

Governorate Concrete Pipes of | Percentage of Which are
Muore than 10 Years Poor-condition Pipcs
in Age
(kmy)
Dohuk 18.2 54
Lirbil 101 97
Sulaymaniyah 244 20

In the northern Governorales, the sewerage systems consist of numerous small networks which
are not connected to any sewage treatment plant,

In the Governorates of LErbil and Sulaymaniyah, most of the sewer system is of the combined
type, and accounts for a large share of the conerete pipes reported o be in poor condition. The
distinction between combined and stormwalter networks is unclear, given that houschold sewage
is i many cases discharged into the stormwater network. When envisaging future sewcerage
projects, carclul thought should be given to the question of completely rebuilding the network
and abandoning the imited existing systems,

In Dohuk, the network is reported to be of the separate type and for the most part, less than 10
years old. The pipes, which arc in conerete, appear to be in poor condition.

Many questionnaire respondents mention:

¢ lrequent pipe obstruction

o Burst pipes (particularly in the case of conerete pipes)
¢ Corrosion of concrelc pipcs

Network design is also commented on:

* In some cases, pipes are reported 1o be too small in size,

* Query 18 22
M Query 1S 23
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e The limited number of manholes prevehts proper cleaning of pipes.

3.5.3.4 Garbage Management

Table 3-54: Garbage Sector Theoretical Requirements - Northern Autonomous Region

Region Garbage | Garbage | Tractors ] Dumpers Shovels | Tippers | Lorries | Containers Staff
Produc- | Presses
tion
Ton/day (8 m’) (4 m")
Northern .
Autonomous 1490 452 171 22 22 42 42 99 1 868
Region

Per capita ratios can be defined by dividing vehicle requircments by the urban population of the
region (2 483 191): '

» Total collection vehicle requirement: 1 per 3 307 inhabitants
* Garbagc press requirement: 1 per 5 500 inhabitants

« Staff requirement: 1 per 1 330 inhabitants

The following table gives numbers of vehicle typés entered into the database. The figures
concemn approximately 98% of the urban population and can be considered as close to total
numbers.

Table 3-55: Garbage Sector Available Equipment — Northern Autonomous Region

Garbage  |'Tractors | Shovels Dumping Tippers | Total
presses trucks
Existing 112 114 2 67 6 3ol
In Operation”’ 70 77 i 46 5 199
Recent (Less than 10 26 23 0 23 3 75
Ycars)

The stafT allocated to garbage collection numbers 2 065 or | per 1 200 inhabitants.

In the Northern-Autonomous Region of lraq, garbage collection is hindered by the lack of
cquipment.

? The number of trucks in operation has been assessed by means of @ percentage. This pereentage 5 a globat value at the sub-
district level - as entered into the data base - and nay not refleet the breakdown by type of vehicle precisely.

June 2001 - SAFtGE
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Table 3-56: Garbage Collection Performance Indicators — Northern Autonomous Region

Value of Existing

Value of Vchicles

Garbage Service

Recent Vehicles Required to Meel Level
. Present Needs
(Including
Vehicles on Hold)
{USD Million) (USD Million) (%)
Northern Autonomous 6.1 77.6 8

Region
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STRATEGIC PLANNING FRAMEWORK

4. Strategic Planning Framework

4.1 Introduction

The aim of this section is to present the proposed Guidelines for the preparation of the relevant
Development Plans up to the year 2010, including physical (investment program) and non-
physical (institutional, managerial, etc...) aspects. As stated in the TOR, "The outcome of this
study targets to propose national technical references for setting national plans and defining
national standards for the WES sector till year 2010".

The situation prevailing in the water and sanitation sectors is described in the first three chapters
of this report. The relevant data have been organized in an interactive database, which allows
the production of synthetic performance assessment indicators.

The sector development options are examined in the following chapters with the focus on 2010
performance targets represented by the expected levels of the performance indicators by 2010 as
a result of the GOI action plan. The costs of an ideal and a minimum development option will
be determined as requested by the TOR.

This chapter contains a brief description and assessment of sector policies, development
strategics and planning framework as established by the Government agencies. The assessment
provides the basis for the identification of sector development objectives and prioritization
criteria, designed to facilitate coordination of the action plans of the operating agencies,

The resulting planning indicators are established as an instrument to monitor the effectiveness
of the action plans. The planning indicators are based on the above mentioned assessment
indicators with the aim of evaluating the results of the development plans against relevant

benchmarks.

4.2 Sector Development Objectives and Strategies

4.2.1 Background'

In the preparation of the future development plans for the water supply subsector, various
hypotheses must be envisaged. Two alternative planning scenarios have therefore been
developed corresponding to 2 boundary options:

» An “ideal option™ corresponding to the satisfaction of all quantitative and qualitative
objectives by the ycar 2010 (based on the Master Plans prepared in the mid 80s).

¢ A “minimum option " compatible with the present budget plus possible funds allocated
under the * oil for food programme ”.

Further to the findings of the sector assessment phase, attention was drawn to the following
aspects, which have resulted in the review of the boundary options:

JUNE 2001 - SAFEGE



8

CHAPTER FOUR

¢ Scctor development trends are not at present affected by a lack of financial resources for

capital investment. Even in the context of the sanctions, the Qil-for-Food program provides
sufficient funding to cover the capital expenditure in the WES sector. Under the 6-month
Phase VIl of the Oil-for-Food program sector expenditure amounted to nearly US$ 500
million, corresponding to US$ 20 per inhabitant, which represents a significant level of
investment.

The OFFP procurement framework generates excessive delays in the supply of goods and
service, which complicates the planning tasks. The lack of long-term sector planning affects
the feasibility of implementing effective development programs.

The lack of a “cash componcnt”, or local resources in general, is a further constraint
affecting the feasibility and sustainability of the development programs.

4.2.2 Sector Policies and Strategic Goals

The overall objectives of the Water and Sanitation Sector in Iraq are:

L]

To provide potable water to the population in scfficient quantity.

To dispose, hygienically, of all types of (solid and liquid) waste.

The main sector development objective defined by the GOI is to provide the Iraqi population
with universal access {o potable water. This objective can be broken down into 2 componcents:

Coverage of water supply facilitics should tend towards 100%.

The provision of potable water by public utilities should meet houschold needs in accordance

with an agrced standard per capita level. The impact of shortages should be distributed
evenly among all users. '

It should be noted that water quality is not at present a criterion for selecting investment projects
and 1is considered to result from inefficient operation and maintenance of water systems.
Compliance with national water quality standards is however a criterion for assessing

performance and high priority should be therefore be given to projects aiming to achieve such
compliance.

Water supply and wastewater scctor development objectives will determined according to water
demand.

Waler needs are cvaluated according (o a standard demand pattern, which was established by
the WES working group in coordination with the BWA and GEWS.

Table 4-1. Strategic Water Supply Goals for Different Categories of User, in Liters per Capita per Day (Ipcd)

Categories of User |Baghdad | Municipality | Municipalitics | Rural Area
Domestic Users 330 300 250 180
Industrial & Commercial 40 30 20
Users
Government 755 50 40 10

An Adequacy Line will be established indicating the minimum level of demand to be satisfied

during scasonal shortages:

SAFEGE — INTERNATIONAL DEFARTMENT
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. 150 Ipcd in urban areas
e 80 Ipcd in rural areas

In the event that the average supply is inferior to the above minimum demand levels, the priority
will be to allocate water evenly among users to ensure the same level of supply for all.

Both the “ideal” and “minimum” options would be designed to achieve the same levels of
coverage and to meet water quality standards as soon as possible. The availability of water in
terms of the quantitics of water effectively made available at the household connection level
would constitute a measure of the scope of the action plan or planning scenario.

4.3 Sector Planning Framework

4.3.1 Institutional Structure for Sector Management

Sector management is the responsibility of three regional authorities: i) the Ministry of the
Interior, with the GEWS managing the water scrvices in the 15 Governorates of the Centre
South region of Iraq and the municipal authorities operating the garbage management facilities;
ii) the Mayoralty of Baghdad, which is responsible for the provision of services in 9
municipalities of the urban area of Baghdad and; iii) the Government of the 3 Northern
Governorates forming the ARNI. These are composed of local governments developing their
own scclor policies independently from Baghdad GO, and with reference to 2 separate sub-
scctors: urban areas and rural areas.

In the 15 Govemorates of the center/south region, the public utilitics are operated by a
Directorate of Water Supply (DWS) and a Directorate of Sewerage. The DWS collects WES
revenue from connected users in accordance with national tariff levels. The Directorate is
entitled to retain this revenuc to cover operating costs and maintenance expenditure though 10%
of the total income is transferred to GEWS head office.

The GEWS head office is responsible for planning and general management. As mentioned
above, head office expenditure is covered by a percentage of WES revenue. Under GOI policy,
the GEWS is a public self-financed corporation in charge of operating and maintaining the
existing facilitics, including the replacement of obselete equipment. In exercising this function,
the GEWS implements scctor development action plans and public investment programs
approved by the GOI.

In the Mayoralty of Baghdad, BWA has a similar rolc with regard to thc head works, primary
and sccondary nctworks, and storage and boosting facilitics; the 9 municipalitics arc assigned to
perform the operation and maintenance of the tertiary pipe networks under BWA technical
coordination, as well as customer management operations including the installation and
maintenance of scrvice connections. Billing and revenue collection arc performed by BWA.

The GOI claborates sector policies, establishes the applicable tariff scttings and levels, and
provides financial resources for funding capital investment in foreign and local currency.
Forcign-currency financing is provided by transfers from the oil sector; this funding is currently
channcled through the Oil-For-Food programs under 6-month phas¢ agreements between the
GOl and the UN administration. Upon lifting of sanctions, these transfers will be channeled
through the Planning Commission as a subsidy fund operatcd under the supervision of the

Department of Finance.

' This is valid in Centre South Irag, In ARND the adequacy line is evaluated by 50 Iped in rural arcas
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Under the MOU of OFFP’s Phase VI, the sum of USD 604.09 million carmarked for the WES
scctor, was allocated 1o the various scctor management units as follows: 22% for the Mayoralty
of Baghdad, 51.3% for the other center/south Governorates and 26.7% for the Northern
Autonomgus Region.

The Planning Commission cstablishes the ceiling for local-currency subsidics for WES
development projects implemented by the GEWS, the Mayoralty of Baghdad and thc Northem
Region. The criteria governing the allocation of the national budget for WES devclopment are
unspecified; it should be noted that no budgetary funding has been dedicated to WES sector
activitics in the 3 Northern Governorates of ARNI. The WES budget is at present limited, owing
to the situation of the Iragi cconomy in the context of the sanctions, Once the sanctions have
been lifled, the attendant expansion of the Iraqi cconomy may generate greater tax revenucs that
could boost WES financing. The ideal scenario works on the assumiption that there would be no
restrictions on the funding of the local component of WES capital expenditure where this is
feasible and sustainable.

At the scctor management unit level, the development projects would be ranked according to
their cost-effectiveness. In Baghdad, BWA and BSA are responsible for structuring
comprchensive investment programmes designed to improve service performance within the
urban arca of the capital. This task consists in providing trcatcd water at acceptable pressures
and operating adequate sewage disposal facilitics. The municipalitics are responsible” for
developing the tertiary network and connections to the new housing, as well as the operation
and maintcnance of the scwage pumping facilitics. The latier programs are related to the urban
devclopment framework; BWA and BSA arc cxpected to assist municipal utilities by providing
pipes, cquipment and spare parts and the municipalitics cxccute and finance the connection
works with the income derived from the newly connected houscholds.

GLEWS action plans are coordinated by the planning department of the corporation, which

cstablishes performance targets and develops criteria for sharing the available funds approved

by the GOI between the 15 regional dircctorates according to WES performance levels. The

GOI policy, which provides for a uniform tariff level, aims to achicve similar performance

levels all over the country. Funding for investment is thercfore allocated on the basis of the gap

~ between the performance levels of individual Governorates and the average performance level
of the 15 Governorates as a whole,

Within cach Governorate, the WES investment programs will consist of a scries of development
projects. Undcr the guidance of the GEWS, these projects would be ranked according to the
cost-cflectiveness criteria in terms of increasing coverage of water and sanitation scrvices and
increasing the availability of potable water for the population. At the same time duc
consideration would be given to reconciling future operating cxpenditure with expected
operating revenucs,
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Table 4-2. lastitutional Framework for Secter Planning Activitics

Institutions Functions

GOI Cabinet Formulating and coordinating WATSAN Sector policies.
Formulating public sector policies on financial management.

Auranging bilateral agreements for the importation of foreign
equipment by local private suppliers at a subsidized exchange rate,

Arranging 6-month funding programs by MOU with UN under OFFP.

Ministry of Finance Provides local cash subsidies to finance public investment and part of
O&M costs borne by institutional operators.

Planning Cominission Prepares and coordinates public investment budget (local cash
component).

Will coordinate cross-sector subsidies in foreign currency upon lifting
of sanctions.

Mayoralty of Baghdad Operation of the WATSAN sector in the 9 municipalities of the urban

ini ; Baghdad.
Deputy Minister for Technical arca of Baghda

Aspects

Mayoralty of Baghdad Elaborating water supply investment programs within the global

. budgets established by the GOI Cabinet (tariff levels, use of foreign
Deputy Minister of BWSA currency subsidies) and the Planning Commission (local currency cash
component),

Execuling investment programs covering water production facilities,
transmission lines, booster stations, secondary distribution network
(b= 250 mm), sewage pumping stations and sewer nctwork,

Coordinating and providing mechanical equipment and technical
assistance for the execution of investment programs for the tertiary
distribution network and sewerage facilities.

GCWS Planning Department Coordinating the investment budget of the 15 WS Dircctorates of the
center/south region, in coordination with the Planning Commission
and the GOL.

Establishing performance targets for Dircctorate operations,

Providing tcchnical assistance to Directorates for planning activities,

WS Directorates Identifying investment projects and ranking them under the guidance
of the GEWS Planning Department.

Ministry of Municipalitics and Planning WATSAN investment programs for urban arcas within the

Tourism (Erbil & Dohuk, and budget allocated to the Northern Autonomous region.

Sulaymaniyah)

Ministry of Reconstruction & Planning WATSAN investment programs for rural areas.

Development (Erbil & Dohuk)

Ministry of Works & Reconstruction | Planning WATSAN investment programs for rural arcas.
(Sulaymaniyah)

The GOI establishes the amount of investment allocated to WES sector development in both
forcign and local currencies, according to oil revenues and GOl fiscal revenues respectively.

The Planning Commission dctermines the state and oil revenue-financed subsidics which can be
made available for financing WES capital expenditure. This financing capacity is determined by
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the boundary conditions, which are likcly to be independent of WES performance, depending
instcad on the 0il market and on the structure and the productivity of the national cconomy.

The GOI determines the share of the WES investment budget to be allocated to the Mayoralty
of Baghdad, GEWS and Northern Autonomous Region respectively. The exact policy in this
respect is unknown - as mentioned previously, ARNI has received no budgetary allocation for
the last 10-years. In the future, GOI policies purport to secure similar levels of service
throughout the country, in which case, budgetary policics would be determined on the basis of
population forccasts and country-wide service performance levels and targets. Budgetary
allocations to the dircctorates should accordingly take into account the service performance
levels and operating efficicncies at the local level as compared to the national average.

4.3.2 Sector Budgetary Policies

4.3.2.1 General Qverview

The structuring of the scctor budgets is the main instrument for implementing the sector
development policies. The sector budget links public expenditure to the strategic development
objectives established by the Government. The institutions responsible for developing sector
policies in Iraq are the sector authoritics identified in Table 4-3. Political Authoritics &
Management Units below:

Table 4-3. Political Authorities & Management Units

Sector Administrative Structure
Baghdad City Center/South Autonomous Autonomous Gov.
Gov. of Erbil of Sulaymaniyah
Sub sectors & Dohuk
Sector Mayoralty of | Ministry of MMT & MMT & MWR
Authorities Baghdad Interior MRD
(Pohicy Makers)
Management
Units :
Water Supply BWA! GCWS MMT & MMT & MWR
Sewerage BSA MRD
Solid Waste Deputy Mayor | General
of Directorate of | MMT MMT
Municipalities | Municipalities

It is at this level that the sector development strategies are defined, generating the action plans
to be exccuted by the subsector and/or regional management units figuring in Table 4-3.
Political Authorities & Management Units, and implemented by local operating units. The
management units coordinate the execution of the local action plans and oversee the operating
activitics. : '

BWA and BSA have overall responsibility for sector planning and management. The municipalilies are involved in the
operation and maintenance of the tertiary distribution networks of the water supply and sewcrage sysiems, however, these
enlities act as executing agencies under the guidance and with the managerial support of the BWA and BSA. The associated
institutional boundariecs may rcquire cxtensive revision in order to reconcile decentralisation objectives with efficient
management.
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4.3.2.2 Investment Budget Structurfng

The budgetary allocations to the institutional operators can be detcrmmed according to a capital
investment rate (CIR in US$ per capita), relating the budgetary allocations for public
expenditure in the WATSAN sector to the total population.

GOl
Allocate funding instruments
to finance public capital

expenditure of the WES
sector
Fiscal Oil sales
Incomes <FCC income
B 4

SECTOR INVESTMENT
ANNUAL BUDGET

$/inhab

Northern
Centre South : ng;orﬁétg dOf Autonomous
S Region

Chart 4-1. Budget Planning Framework

Capital expenditure, serviced by subsidics and GOI budgetary allocations, is targeted at:
e New works designed Lo increase coverage and/or the level of service, or

¢ Other expenditure to compensate for the depreciation of existing asscts

- The rchabilitation works designed to boost the installed capacities which have declined
due to lack of maintenance.

- The renewal works to replace existing cquipment at the end of their technical life.

- Regular supplies of spare parts to allow proper maintenance and repair of the operating
facilitics.
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4.3.2.3 General Criteria Governing Budgetary Allocations

- The effectiveness of this subsidy can be evaluated by a regional Production Capacity Rate’,
which expresscs the global level of availability of water (RPR).

PCR = Installed Production Capacity/Total Population

The lower.the PCR, the higher the CIR requirement to increase the availability of water to
address domestic needs.

Such a critcrion could be used as a yardstick for determining the allocation of funds for the
scctor among the three institutional operators (Management Centres): the GEWS, Mayoralty of
Baghdad and Autonomous Northern Region (Erbil, Dohuk and Sulaymaniyah). The budget will
ultimately be apportioned by the GOI after taking into consideration various other aspects that
arc unrclated to scetor operation.

The allocation of funds to the institutional operators could be determined by:

Capex(10) = CIR * total population * PRC(I0) *EC(10)

where

e [Cis a policy based weighting cocfficient (the initial default value of which could reflect the
2001 budpetary allocations), and

s PRC is a weighting parameter designed with a view to targcting investment at the regions
that need more. This concept of “needing more” should reflect the sector development
policies. PRC measures the gap between the current performance level and the performance
targets established by the Government; it may also include an incentive for improving the
efficiency of the regional management units operating the public utilitics.

4.3.3 Planning Paramecters

Sector performance and operating efficiency can be cvaluated by the relevant indicators* as
mentioned in the sector assessment sections:

¢ The Service Coverage (WSC), which cxpresses the percentage of population receiving
sufficient potable water from public networks to satisfy their nceds.

» The Rate of Supply (WSR), which expresses, in liters per capita per day (Ipcd), the average
quantity of potable water supplied to all categories of service conncctions with regard to the
scrved population.

¢ The Shortage Rate (SHR), which indicates the proportion of served population receiving an
- inadcquate quantity of water (deemed insufficicnt to address their needs).

* The Sewer Coverage Indicator, which cxpresses the collection and disposal of wastewater
in urban arcas through a sewerage system connected to a wastewater treatment plant.

e The On-Site Urban Arca Coverage, which reflects the disposal of domestic wastewater
through individual septic facilitics in urban areas.

¢ The On-Site Rural Area Coverage, which cxpresses the disposal of domestic wastewater
through individual scptic facilities in rural arcas.

In Chapter 2, this indicator is broken down in urban and rural capacity rates refeming 1o urban and rural shares of water projects

See Chapter 2
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e The Garbage Collection Capacity, which expresses the level of domestic solid waste
management scrvice in number of trucks per 1 000 inhabitants.

The population needs are determined by the GOI (Planning Commission) according to:
¢ The CSO population forecasts.

» The existing and long-term forecast service level targets.

e Macrocconomic indicators (tax revenues, public expenditure budget per scctor).

¢ Urban development policy.

The effectiveness of public expenditure can be evaluated by comparing the reduction of the gap
between the existing situation and the long-term performance targets with the budget allocated
to the associated investment programs and subsidies. The EC and PRC parameters allow the
effectiveness criteria to remain consistent with GOl policies in respect of ecconomic
development and the management of public utilitics.

The budget for public expenditure covers:
» lLocal currency provided by tax revenues.

« Foreign currency provided by the Central Bank at subsidized exchange rates under bilateral
agreements between the GOI and certain supplier countries (the current rate for water and
sanitation sector supplies from the countries concerned was set at ID 100 per US dollar in the
applicable agreements).

» Foreign currency provided by export activities (primarily oil sales); under the sanctions, the
use of foreign currency incomes is regulated under SCR 986 by the Oil-for-Food programme
(OFFP) six-month budgets.

The efficiency of the individual Directorates in developing the public utilities is taken into
account in quarterly budget adjustments related to subsidized public investment programs,
which aim to secure the allocation of the total amount of annual capital expenditure budgeted by
thc GOI to the different authoritics. This is particularly applicable to those Directorates under
GEWS authority.

In the foregoing sector assessment sections, various other efficiency indicators are mentioned,
such as the Project Efficiency indicators developed by UNICEF, which are particularly useful
in evaluating rchabilitation needs or the impact of inefficient power supply. UFW management
is an effective means of improving continuity of supply and water quality; the water utilities,
assisted by the UNICEF WES team developed criteria to estimate likely UFW levels in each
sub-district of the center/south region; in the Mayoralty of Baghdad, the available data allow the
volume of water billed to be estimated at 38% of the total production of treated water, while
physical losses are currently evaluated at 50%. Since an accurate estimate of UFW is crucial for
cvaluating management cfficicncy, flow metering must be considerably improved during the
implementation of the emergency action plans.

Human rcsources development is crucial to improving the sustainability of investment
programs; productivity gains arc gencrally considered to be a factor leading to increased
investment levels.

Other financial indicators such as thc Operating Ratio and the Collection/Billing rate should
be used by the public authority to cvaluate the feasibility and sustainability of the action plans
proposed by the operating Directorates. In the present study, the lack of available data precludes
the establishment of relevant benchmarks.
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CHAPTER FOUR

Population forccasts are the main factor influcncing sector planning for the long term. The
development plans, which are discussed in Chapters 5 and 6, are based on population forecast
assumptions for the urban populations (UP) and rural populations (RP) of cac,h sub-district over

4.3.4 Population Forecast

the 10-year period from 2000 o 2010.

Population growth rates (PGR) were evaluated for each Governorate. Urban and rural PGR are
assumed to be identical within cach sub-district of a given Governorate. PGR(Gov)* estimatcs

are bascd on available CSO census data.

Table 4-4. Population forecast

Governorate Urban Urban Rural Population
Population Population by by 2010
Growth Rate 2010

Anbar 3,03% 780 142 691 145
Babil 2,05% 708 078 775510
Baghdad 2,99% 651 158 796 278
Basrah 4,05% 1981 071 517 192
Diala 2,43% 641117 868 968
Dohuk 1,38% 456 440 242 326
Erbil 3,92% 1290 882 508 448
Kerbala 3,14% 576 680 294 504
Mayoralty of 2,99% 6 381 543 21070
Baphdad
Missan 2,76% 611 505 310702
Muthanna 3,24% 298 351 350 101
Najaf 3.36% 879 529 356 368
Nincvabh 3,41% 2027676 1250464
Qadisiyah 3,16% 639 814 529 367
Salaheldin 3,37% 605973 742 807
Sulaymanyiah 3,47% 1706 573 558 930
Ta'meem 2,39% 752 453 303 232
Thiqgar 2,85% 1 006 207 690 602
TotalV/Average 3,10% 637 704 553 964
Wasit 3.23% 22 632 896 10 362 078

4.4 UFW Reduction Action Planning

4.4.1 Introduction

Water loss in water supply and distribution systems is a critical problem facing many water
operators. At the global level, losses as high as 35 % or 40% are not uncommon. In Iraq, the
situation is exacerbated by the country’s political and cconomic situation. Visits within Iraq
have shown that the scale of the problem is such that no water supply development plan can be

effective without efforts to dramatically reduce losses.

¥ Table Governoraies of the database
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The impact of the phenomenon is both technical and financial. Without control of losses, the
production capacity required to meet the needs is greater - and in some cases requirements may
never be fully satisfied, irrespective of the production capacity. From a financial standpoint, the
attainment of a given set of objectives determines the financial viability of a water project,
particularly where billing of water is considered as a means of recouping operating costs.

4.4.2 Losses

4.4.2.1 General

Losses in a water network correspond to the difference between the quantity of water entering
the network and the identified (metered or estimated, billed or unbilled) quantities of water
consumed.

The losses can be divided into two categories:

o Physical losses (leaks, overflows, etc.), i.e. the amount of water produced but not consumned.

» Non-physical or commercial losses (due to fraud, under-metering, etc.): these represent the
water produced and consumed but neither billed nor accounted for.

In general, the only relevant data at the disposal of the operator are the quantities produced
(where reliable macro-metering of sources exists) and/or the quantities metered. In Iraq
however, even macro-metering data are limited and it is almost impossible to evaluate water
losses with any degree of precision. Estimating the ratio of physical losses to non-physical
losses is also difficult.

4.4.2.2 Loss Components in a Water Distribution System
formula can be applied based on the following components,

4.4.2.2.1 Physical Losses

¢ Visible leaks reported to the water company by customers or the gcﬁcral public.

* Visible lcaks not reported by the public.

* Invisible leaks, discernible with leak detection equipment.

» Invisible and non-discernible leaks (not detectable by standard leak detection equipment).
¢ Leaks (infiltration) from tanks or other structures.

s Tank overflows.

4.4.2.2.2 Non-physical Losses

Consumers not on Billing Records

»  Qllegal individual connections

e Collective illegal connections.

JUNE 2001 - SAFEGE l 7
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Consumers Billed through Metering
o Under-billing due to damaged mecters.

» Under-metering caused by unsuitability, age or over-dimensioning of meter.

e Fraud (by-passes, double connections, magnets, unscaled meters, etc.).

»

[lfegal consumption by consumers disconnected for non-payment.

Consumers Billed on a Lump-sum Basis (without Meters)
» Over-consumption with respect to the lump sum effectively billed.

QOthers

Inaccuracy of source metering,.

Identified but unbilled consumption: tank cleaning, network cleaning, fire consumption, staff
consumption; public distribution points etc. Whether this consumption is incorporated as a
loss will depend on the Non Revenue Water (NRW) or Unaccounted For Water (UFW)
considered.

Anomalies and discrepancies may result from the type of billing and/or customer
management procedures implemented.

Computer-based fraud, where access rights are not fool-proof.

4.4.2.3 Need for an Action Plan

4.4.2.3.1 Overview of the Existing Situation

The above list shows that the overall loss can be attributed to both physical and human factors:
in all cases the level of the overall loss reflects the efficiency of the utility, including aspects
such as network management, management of meter stocks, customer management and
personnel management.

The reasons for water losses in Iraq have been described in the assessment part of the report and
can be summarized as follows:

Many of the watcr mains are aging, subject to corrosion and need to be replaced.
Very few macro-metcrs arc available.
Metering of users is rare and scldom uscd as a basis for billing of water.

The technical management of the network is characterized more by emergency procedures
than by programmed interventions.

Water production is insufficient.

Although nccessary, the replacement of aging pipes cannot be considered as the sole means of
controlling water Josses, Additional measurcs are necessary since not all losses are attributable

~ to. (aging) burst pipes - with cxperience showing that lcakage problems are oflen due to
innumerable small lcaks on service conncctions.
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- 4.4,2.3.2 Proposed Action Plan

Any loss reduction program should focus on:

¢ Optimization, in terms of the cost effectiveness of Ithe work carried out.
¢ Monitoring, before, during and after actions to reduce losses.

» Sustainability, so that improvements are durable.

A phased implementation policy is therefore proposed with the aim of strengthening the
technical capability prior to extending the plan to the rest of the country.

The first phase would involve the setting up of pilot areas - possibly three in riumber,
comprising one district of the Mayoralty of Baghdad, one Governorate capital city and one city
in the northern autonomous region of Iraq.

Subsequently, drawing on the experience gained from the operation of these pilot areas, an
action plan shall be implemented at national level.

4.4.3 Proposed Approach for the Pilot Areas

4.4.3.1 General Organization

The implementation of the pilot area program will be governed by a specific procedure
involving the setting up of teams dedicated to UFW reduction.

These teams will comprise a number of units each with a specific function. The different units
will be complementary and the program will be based on their combined output.

The functional units would be as follows:
+ Hydraulic Unit

e GIS Unit

o MIS Umt

¢ Leak Detection Unit

* Consumer Survey Unit

* Pipe Repair Unit.

4.4.3.2 Hydraulic Unit

The Hydraulic Unit will be responsible for implementing a computer-based hydraulic model of
the water supply and distribution system. Following calibration, the model will allow the
assessment of network flows and pressures and provide a thorough understanding of the
hydraulic conditions in the pilot area system. It will also be used to define waste metering
districts and the optimal size of bulk meters.

The hydraulic model is built using GIS network topology (pipes, nodes, etc.) as well as billing
data wherc available.
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The unit is composcd of:

e Hydraulic engincers to run the model.

N

» Technicians and operatives o sct up meters for calibrating the model.
The unit will be furnished with the following cquipment:

» A hydraulic modcling soﬂwa‘rc system.

¢ A compulcr.

» Muecasuring equipment: portable ultrasome flow-meters, data loggers with pressure gaugces,
software to program and process measurement data, )

* A vchicle.
Output will consist of:
o licld data (pressurc and Now mcasurements, district and waste district metering data),

o Nctwork analysis reports (identification of Teakage, optimization of water distribution).

4.4.3.3 G.1.S. Unit

The main function of the GIS Unit is to produce maps lrom data furnished by an accurate and
up-to-date database of the network and of customers.

The materal means required are:

e Computers cquipped with GIS software.
= Digitizing ables or scanning devices,

s Plotters.

» For ficld survey purposcs: a vehicle and metal detector 1o locate buned valves and metal
pipes; a stetophone with amplifier to sound the valves: and a true meter to cheek the pipe
length. :

Output will consist of accurate and up-to-date maps ol the netwark and of customers. Fwo kinds
of maps are printed for cach arca: (i) water network against base map: roads, plot Limits, pipes,
valves, e hydeants: (i) customers against base map: roads, plot Himits with merer (plot
number), Lirge customers,

4.4.3.4 M_LS, Unit

The role of the MIS Unit as:

¢ Tocollect the operational data and billing data to be incorporated in the MIS database (input
data),

= To produce from this data, weekly, monthly, quarterly and annual MIS reports.

* o analyse the results of these reports fogether with the Tydraulic Unit and UFW tcam
manager,

.
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The MIS system will share the computer resources of the GIS Unit.
Output consists of thematic maps featuring operational, billing data and indicators for:
» A given period (week, month, quarter, financial year).

e A given geographical entity (Area, District, pressure zonc).

4.4.3.5 Leak Detection Unit

The main task of the unit is to monitor UFW and implement actions in co-ordination with
Nctwork Repair Unit. '

The unit will be equipped with:
¢ District meters and waste district meters,

e Lcak detcetion equipment: acoustic leak detectors, acoustic corrclators, stctophones with
clectronic amplificr, truemeters and metal delectors.

Output consists of:
* Reports on tests and routine leak detection surveys.

e Reports on reactive lcak detection interventions (for example repair of burst pipes reported
by customers or operating staff).

* Reports on the renewal, operation and maintenance of revenue meters.

» Data on district metering to be included in the MIS database.

4.4.3.6 Customer Unit

The role of the Customer Unit will depend on whether the function of the UFW includes the
reduction of non-physical losses, in addition to leakage control. It will also depend on whether
the global strategy includes the provision of individual meters to all customers and the setting

up of a custorncr management system.

The Customer Unit will be responsible for some or all of the above tasks, depending on the
case.

4.4.3.6.1 Actions in Test Zones

Actions in small test zones (i.e. areas of around 5000 inhabitants, within the pilot area):
» Inventory of customers and identification of 1llegal connections.

s Survey of household consumption.

» Installation of a flow meter at the inlet of the zone.

¢ Detection and repair of network leaks.

¢ Repair of service connections and rising pipes in apartment blocks; advice to consumers on
reduction of losses in apartments.

e Installation of meters.
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¢ Crealion of a reception eenter for customers in the zone.
» Monitoring of big consumers.
LExpected results:

On completion of these measures, which will be implemented throughout the duration of the
program, billing and receiving leveis should be significantly improved. These improvements
will however be dependent on the effective implementation of a sound production and
distribution strategy with the emphasts on continuity of scrvice, control of water pressure and
the actions performed by the technical services, particularly in the test zone. Such a procedure is
an cffective means of defining realistic objectives for application on a wider scale, It will also
allow more accurate cvaluation of individual water consumption.

4.4.3.6.2 Surveys of Large Consumers

Surveys of large consumers will be performed with the aim of identifying wastage and
procuring and installing water meters for industrial, commercial and administrative entitics,
places of worship and public distribution points,

4.4.3.6.3 Rehabililation of Service Connections

A comprchensive survey of scrvice connections must be carried out prior to the preparation of a
repair/replacement program for those meters which have not been properly maintained since
their installation or more recent meters which have not been correctly installed.

4.4.3.6.4 Syslematic Metering

Idcally, cach customer should be metered individually so that billing is basced upon actual water
consumption.

'4.4.3.6.5 Cuslomer Management

To maximize cfficiency, the commercial department must be provided with the means to:
*  Manage customer conlracts

¢ Install and maintain connections

o Install and maintain meters

¢ Rcad the meters correctly

e Take charge of billing opcrations

e Take charge of receiving payments

» llandle customer relations.

‘To optimize operation, the commercial department would ideally be equipped with its own data-
processing system for customer management. This system would include:

* A data-processing sysiem for all tasks performed by the commercial department and a
customer management software package to handle all customer-related activitics (contracts,
meler reading, billing and receiving, outstanding payments, meters, cle.).
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e Aninterface with the accounting systeni.

e Aninterface with the GIS.

4.4.3.7 Pipe Repair Unit

Although the responsibility of the operator or contracted out to a third party, pipe repair
involves close cooperation with the UFW team with regard to the following aspects:

» Definition of the works to be carried out
» Up-dating of the GIS system

« Monitoring of repair operations.

4.4.3.8 Schedule

The suggested period for the implementation of the program at pilot-arca level is approximately
three years, with phasing of the program as follows:

Year 1: Sctting up of the UFW Unit:
¢ Softwarc implementation

¢ Input of mapping data

» Implementation of macro metering
o Staff training.

Years 2 and 3: Operation of the system and first results.

4.4.4 Progressive Implementation at the Country-wide Level

4.4.4.1 Objective

The objective of the national UFW-reduction plan is to reduce leakage to approximately 15%.
This objcctive is ambitious in the currcnt circumstances and requires very considerable efforts

to be deployed.

4.4.4.2 Content at the Local Level

Each arca subject to UFW reduction will require a two-stage approach.

4.4.4.2.1 First Stage: Priority Actions and Setting up of Network Evaluation Tools (Duration:

' o Preliminary hydraulic analysis
2 years)
l ¢ Sctling up of the UFW Unit, including mcans to better evaluate the water nctwork. The UFW
Units will be organized - and possibly adjusted - according to the results of the pilot-arca
l programs.
' o Replacement of as many of the oldest pipes as technically and financially feasible.

23
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» Installation of bulk meters.
¢ Repair/replacement of source meters.

» Survey of large consumers.

4.4.4.2.2 Second Stage: Rehabilitation Strategy (Duration: 3 years Minimum)

Actions to be implemented in the distribution scctors according to priorities defined in the
previous stages:

» Rchabilitation/replacement of pipes subject to leaks
¢ Rechabilitation of service mains and connections

s Rchabilitation of defective valves

o Installation of meters at the consumer level

* Implementation of leakage detection on routine basis.

4.4.4.3 Schedule

Year | to 3:
- Implementation of UFW Units in pilot areas
- Validation of the methodology prior to country-wide application

- Traming of staff.

Year 3; Definition of Country-wide Program

The program shall include the creation of a national 'obscrvalory for water loss control. This
observatory would notably be responsible for:

- Validation of local methodology and means

- Staff training

- Implementation of a national MIS to monitor local results against budget allowances.
* Years4to 10

At the local level, it is proposed to implement the action plans progressively over a six years
period.

4.5 Sewage Disposal Standards

4.5.1 Master Planning / Design Horizon
A master plan should be carried out prior to implementing any sewcrage scheme. The master

plan should rely on reasonably acceptable urban development forecasts. Assumption of sewage
flows at different design horizons are required at the sewage catchment area level:

24 SAFEGE — INTERRATIORAL DEPARTMENT



hobed
¥
1=
‘.
i l
.

§

STRATEGIC PLANNING FRAMEWORX

e Short term flow, according to the present population and water consumption, in order to

check the minimum velocity in sewers.

e Medium term flow ( 10 years) for sewage treatment plants and main trunk sewer sizing.

e Long term flow ( 30 ycars) for pipe sizing,.

4.5.2 Sewerage Network

4.5.2.1 Alternative Types of Sewerage Networks

The first deeision required before starting the design of any future sewerage system concerns
the type of systems. That is, shall the systems be ‘combined’ or 'separate’ or 'partially separate™?

» A ‘combined' sewecrage system accepts and conveys both scwage and stormwatcer. As they
take stormwater, the sewers need to be relatively very large.

s A 'scparale’ sewerage system accepts all industrial, commercial, institutional and houschold
wastewaters, including sullage, but it does not accept any stormwater,

4.5.2.1.1 'Combined’ Sewerage Systems

Although a combincd system offers the advantage of having a single system for both scwage
and stormwater, it is usually the most cxpensive system. :

One reason is that the use of cheaper open channcl drains for carrying foul wastewalers is not
acccplable, and combined systems therefore need to use buried pipes. Stormwater flows are
often many times greater than the normal dry weather sewage flow, although the rainy scason
in Iraq lasts only for a limited period.

In the Mayoralty of Baghdad, the result of the study by Haisse and Partners (1981) was that
designing the network for design flow cqual to 4 times the dry weather flow resulted in a
combined network. Thanks to limited storm frequency, this combined network is supposed to
protect against street flooding with a two year time return {requency

- 4.5.2.1.2 'Separate’ Sewerage Systems

The scparate system is the cheapest, as it requires smaller diamceter trunk sewers. However, it

can only properly function if there is also an efficient paralicl stormwalter drainage system.

Where scwerage systems arc designed as scparate systems, with the foul sewage flows
theorctically kept scparate from any stormwater, there are often many connections from

roadside drains or propertics into the scwerage system..

In Iraq, it can be accepted that:

» Within the Mayoralty of Baghdad, given the size of the city, street drains arc not a
satislactory mcans of disposing of rainwater, so that the decision of having a combined
system is a good economical compromise,

¢ In the other towns of the country, including the Governorate capital, the laying of scparate
systems is scen as preferable. However, much care should be paid to forbidding storm water
conncction to the sewer network, especially through property conncections.
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¢ Other compromises may be decided upon at the local level as a result of the sewerage master
plan. A local factor that may influence the decision is the existence of a rcasonably good
nucleus of a sewer network which is usable as part of the new sewerage scheme.

4.5.2.2 Materials

Wastewater pipes in the following materials are used over the world:

s Precast concrete (PC) pipes

Vitrified clay, or stoneware (SgW), pipes

¢ Plastic (uPVC) pipes

¢ Asbestos cement (AC) pipes

* Steel pipes

~ Castiron (CI) and ductile iron (DI) pipes

» High density polyethylene (HDPE) pipes

» Glass fibre reinforced plastic (GRP) pipes

* Pitch fibre (PF) pipes.

The major issucs that have to be faced by pipes in Iraq are:
* The high temperature and presence of sulphides

* The saline ground water in which much of the pipes will be laid, especially in the South.

It results that attention should be paid 10 selecting a corrosion resistant material such as uPVC
or GRP, as is the pattern over the Middle-East arca. Providing manholes with an inner lining is
also recommended.

uPVC is an incrt matcrial, and is suitable for carrying many corrosive effluents and for laying in
apgressive ground conditions. llowever, the pipes are susceptible to poor workmanship, when
tongitudinal warping, cross-scctional distortion and cracking have been expericneed. Many of
these factors are exacerbated by the thin walled sewer pipes, and it is recommended that, if
ulP’VC pipes are to be used for sewers, then pressure pipes are used rather than sewer class pipes.
It is also recommended that very careful attention is given during installation to pipe stacking,
handling, trench bedding and backfilling procedurcs.

Glass Reinforced Plastic pipes are used extensively in the Middle East, where sulfide corrosion
of concrete pipes has proved to be a major problem. They require skilled handling and laying
techniques.

Ductile Iron pipes are too expensive for normal gravity sewers, but could be used {or shallow
lengths of sewers, clevated sewers, and for rising mains,

Care should also be given to the laying of pipes in order to guarantee as little water infiltration

as possible. It is good practice too that new pipes be subject to specific fests with regards to
waler infiltration before commissioning,.
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4.5.2.3 Protection against Corrosion by Hydrogen Sulfide

Hydrogen sulfide has long been recognized as a source of corrosion in concrete sewers,
particularly with high ambient temperatures and long retention time.

The gas is produced anaerobically in the sewage or in the slimes on the sewer walls either by
the hydrolysis of proteins containing sulfur or by the direct reduction of sulfates. Aerobic
bacteria on the sewer walls above the sewage level oxidize the hydrogen sulfide gas to sulfuric
acid. The acid then attacks the concrete by a highly complex reaction, the end result of which is
a rapid deterioration of the concrete into a paste.

The time of onset of the attack depends upon many variables, including sewage strength and
sulfate content, dissolved oxygen concentration, ambient temperature and velocity of flow.
Temperature is particularly important and the incidence of sewer corrosion is far greater in
warm climates than in temperate areas.

The precautionary measures that can be taken against hydrogen suifide attack fall into two main
categorics:

s Dcsigning a sewerage system and conditioning its environment to prevent the onsct of
scpticity.

s Construcling the sewer [rom, or protecting it with, corrosion resistant materials.

Higher velocities, which are a function of the stcepness of the sewer gradient, reduce the
possibilitics of scdimentation, increase the oxygen absorption into the stream, increase the rate
of oxygen transfer to the slimé layer, and shorten the time that the sewage spends in travel, all
of which reduce the risk of hydrogen sulfide production. Thus, care taken in the proper design
ol sewers will help to prevent the risk of pipe corrosion.

For a sewerage system involving pumping, as it is generally the case in Iraq, hydrogen sulfide
generation can be minimised by various design means, such as sizing sumps for short retention
periods, arranging automatic pump operation for all ranges of flow, and the use of minimum
pumping main capacitics to induce high velocities.

Having taken such design precautions, conditioning the sewer environment is the next
consideration. Options are:

¢ Induced ventilation
s Necutralisation by lime addition

» Chlorination.

All of these methods require specialised equipment with its attendant operational and
maintcnance costs. None of these methods is considercd appropriate for use in Irag.

It is considered that a well-designed and constructed system of sewers is the best way of
preventing corrosion from occurring.
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4.5.2.4 Sewage Pumping Stations and Pumping Mains

4.5.2.4.1 Sewage Pumping Stations

General

When a sewcrage system is being designed the aim should be to avoid sewage pumping stations
wherever possible. This 1s because the pumps and associated equipment automatically form a
weak point in the system and increase hydrogen sulfide gencration. However given the flatness
of much of Iraqi land it is not possible to avoid pumping stations. Projects have been considered
in middle-cast countrics to limit the number of pumping stations by constructing very deep
trunk sewers. However, such solutions require to be carefully scrutinized from an economical
point of view. In any case, they do not appear as realistic before the lifting of the embargo.

Sewage pumping is always a management problem. Scwage pumping results in the
environmental impacts of noise and odor, and there arc always environmental risks associated
with failure of the pumping station. Also the station creates an environmental nuisance because
of the need of vehicular access for repairs, maintenance and sludge removal.

Recommendations

» For simplicity of maintenance, it is recommended that all sewage pumping stations should be
of the dry well/wet well type. The electrically driven pumps should be unchokeable and
wear-resisting types, capable of passing solids up to 100 mm spheres, and should operate
close to their points of maximum cfficicncy. Standby pump units should be provided at all
pumping stations,

* Controls and clectrical cquipment should be enclosed in weatherproof structures. Sewage
pumping stations should be capable of automatic opcration with manual override facilities,
and should be provided with suitable protection, indicators and alarms. They should not
require full-time attendance.

» The vulnerability to power failure, and the potential impact of consequent flooding, should
be considered for cach pumping station. When there is any doubt as to the reliability of the
clectricity supply, standby power dicsel gencrators should be provided, to cater for a
minimum of 1.5 x average dry weather flow. ’

e It is rccommended that a safcty overflow, leading to a ditch or preferably to a river, should
be provided at all sewage pumping stations regardless of whether or not they have standby
power dicsel generators. These emergency overflows should be designed to cnsure the
minimum of adverse environmental impact if ever they operate.

¢ All pumping station wet wells need to be ventilated to avoid a build-up of hydrogen sulfide.

4.5.2.4.2 Pumping Mains

The recommendations are the following:

e Pumping mains should be designed with a minimum velocity of 0.9 m/s to avoid
scdimentation. The maximum velocity should be determined from an economic comparison
between pipeline and energy costs for different diameters of pipe.

¢ The minimum diameter for pumping mains should be 150 mm to minimise the chances of
blockages. Anchor blocks are required at all changes in direction of the pumping main.
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Where high poinl;; in the pumping main arc absolutely unavoidable, sewage type air relicf
valves, including an isolating valve to aid maintenance, should be provided.

Washouts, lcading to a ditch or preferably to a river, should be provided at ali Jow points.

Manholes and other chambers into which pumping mains discharge should be well-
ventilated 1o avoid a bujld-up of hydrogen sulfide, the release of which is commonly caused

by turbulence.

4.5.2.5 Property Connections

Practices and regulations regarding property connections should be issucd as a building code.
They should include as follows:

As far as possible, all property connections should be made at sewer manholes.

For any property conncction the prior approval should be obtained of the official department
in charge of Sewcerage as to its design and the materials to be used.

The property owner should be required to submit detailed plans indicating: (i) invert levels
of the proposed conncction together with relevant ground levels; (i1) the location and
dimensions of both the property inspection chamber, localed usually at the property
boundary, from which the connection is to come and the sewer manhole into which the
conncction is to be made, together with details of how the connection is to be made, (iii) the
method of passing the drain through the manhole wall, (iv) any drop-pipe requirements if the
conncction is made above the sewer invert, and (v) details of any recconstruction of the
manhole benching together with all reinstatement details of the manhole walls.

All work is required to be carried out by a licensed plumber and the official department in
charge of sewcrage are responsible for checking the plans and supervising all the work from
the sewerage system to the property inspection chamber.

It should be made clear that any deviations from the Building Code would have to be
rectified at the property owner’s cxpense before permission is given for him to usc his
property connection.

s

It is rccommended that beforc any property is considered [or. connection to a scwer, a
complete plan of the building and compound plus details of all proposed or existing
plumbing and drainage arrangements is submitted to and approved by the official department
in charge of sewcrage. Details of the materials to be used and the ancillarics (inspection
chambers, ventilating pipes, etc.) should be listed in an annex included with the plan,

It is reccommgnded that a 'drop-lcad’ is required if there is a drop of more than about 0.75 m
between the invert of the lateral property sewer and the invert of the main sewer, and if there
is a 'drop-lcad’ the manhole benching should be modified accordingly. The drop-lead should
preferably be outside the manhole, and there must always be a 'rodding eye' at the top of the
drop-lead level with the incoming property drain.

The rule that washing and kitchen water must be discharged only into the sewer should be
strictly observed. The washing and kitchen water down-pipe and any other drains should
cach conncct o the property drains via a trapped gully. There should be no other types of
traps/watcr scals on the property drains.

Inspection chambers should be properly built and have air tight covers. Inspection chambers
arc required at the boundary of cach property and at all changes of dircction of the property
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drains, at all junctions and at all changes of gradicnt, which should only take place at
inspection chambers.
4.5.2.6 Existing Sewer Rehabilitation / CCTYV Survey

Given the high temperature climate of Irag, it is likely that much of the concrete or asbestos
cement scwers should be replaced. '

For other materials, it is desirable that a pipe condition survey be assessed. A good way (o
asscss pipe condition is to carry out CCTV surveys by using a small camera pulled through the
pipes allowing their inner condition to be inspected. Usually, this is done first at sampling level
to assess which arcas arc most subject to bad pipe conditions. In those arcas where pipes have
proved to be in bad condition, surveys should be carried out systematically so that all bad
condition pipcs can be identified and their replacement scheduled,

The main objectives of the CCTV survey is to cxamine intermally the existing scwers for
condition, including:

e Corrosion of pipes and manholes
e Defective joints

o Sectilement

« Infiltration/exfiltration

e Intrusion of roots

e The presence of grease and other potentially scwer-blocking substances which are not
removed by normal sewer cleaning.

4,5.3 Sewage Treatment

4.5.3.1 Introduction
The issucs to be addressed by the GO for new sewage trcatment plants are as follows:
e Lffluent standards; sclecting existing or modifying treated effluent standards.
e Effluent disposal: discharge to river or rc-use of treated water.

» Scwage trcatment plant inscrtion as part of sewerage scheme: centralized or compact plants.

» Sludge treatment and disposal.

4.5.3.2 Effluent Standards
Effluent standards are usually defined depending on:
* The possible impact of treated effluent on the environment.
» The hikely re-use of water il any.

When treated water is disposed to rivers, standards usually differentiate:
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» Carbon rcmoval
¢ Nitrogen removal

o Phosphorous removal.

The first level consists of removing carbon. Whatcver the process, the objective is to get the
BOD down to a level which limits the oxygen requircment of the treated sewage flowing in
rivers, so that it does not poliute the river. This can be achicved by different processes such as
trickling filters or activated sludge.

The sccond possible level deals with Nitrogen removal. Two successive processes are required:
e Nitrification: the ammonia is transformed into nitrates,
» Nitrogen removal: removal of nitrate which is turned into gas and disposcd to the air.

Nitrogen and phosphorous arc factors which favor cutrophication ol watcer. Eutrophication
means the increase of algac development in rivers, with conscquent destabilisation of the river
environment.

Nitrification usually requires longer retention times since the biological process of transforming
ammonia begins only after carbon removal has been completed. Therefore nitrogen removal
requires bigger volumes of tanks, including anoxic arcas, where in absence of aeration, oxygen
is taken from nitrate to feed specialised bacteria. The consequence is an incrcasc in both
investment and operating costs.

Phosphorous removal usually requires adding chemicals to the walter to get phosphates scttled.

In European countrics, the decision whether or not to remove nitrogen and phosphorous has
been taken on a case by case basis, by geographical hydrological catchment areas, following
extensive river quality monitoring and assessment of the respective share of agriculture and
scwage in river quality.

As far the data we have gathered is relevant, it does not scem that the problem of river
cutrophication due to nitrogen and phosphorous require strengthening the standards.

Thercefore, it is proposed to stick to standards of trcatment aimed at carbon removal only.

4.5.3.3 Re-Use of Water

Where water scarcity is of concern, the re-use of treated scwage becomes an objective. Among
possible uscs arc:

¢ Agricultural re-use
» Urban landscaping and beautification
¢ Various industrial re-use.

Industrial re-use usually requires expensive tertiary treatment to match the specific needs of
industrics. Also, the quality of water required depends on the type of industry concerned so that
industrial re-use can never be scen as a national policy. Instead it can be an opportunistic policy.

Re-use of waltcer for agriculture is certainly a track to consider in Iraq. There arc international
guidclines defining the standards to achicve prior to re-using treated scwage water in
agriculture. ‘
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Among the more widely known arc:
e US EPA standards
« WHO guidelines.

US LEPA standards are considerably morce stringent than WHO ones with regards to the level of
treatment required.

Basically, these standards:

» Differentiate between the type of re-use: without constraint or limited to plants to be caten
cooked.

* Strictly prohibit the presence of helminth eggs, especially nematodes.
* Limil the bacteriological content of treated effluent.

The 1ssue of nematodes is to be addressed specifically. The presence of nematodes in sewage is
a consequence of alimentation patterns and public health condition. Classical processes are said
to be able to reduce nematodes by say 90%. Where the quantity of nematodces in the sewage is
significant the only means to comply with the standards is to provide lertiary trcatment, cither
sand Nltration or final lagoons. In the absence of any information on the possible presence of
nematodes in the sewage, the need for such tertiary treatiment cannot be decided upon.

4.5.3.4 Process / Plants Location

4.5.34.1 General

The study of any sewerage scheme involves sclecting the best combination process/ sewage
treatment site location, This issuc includes scveral aspects:

¢ (1)Building the plant inside or closc to the urbanized arca, or (2) shifling the plant far away
{from the city.

o (1)Building onc centralized plant whatever the city size, or (2) limiting the maximum size by
sclecting scveral plants instcad of one.

The criteria that are usually scrutinized prior to deciding are as follows:
» Lnvironmental constraints, and cspecially sensitivity to bad smells.

e Urban development forecasts: With urban growth, many plants originally designed as remote
from the city center have turned out to be surrounded by new human scttlements.

4.5.3.4.2 Compact Sewage Units As A Temporary Solution In iraq

In the specific situation of Iraq, sclecting compact units is scen in many cascs as the only
workable solution since it allows the length of trunk sewers of large diameter to be reduced. The
laying of large diameter sewers is secn as difficult to carry out within the lraqi context.

The solution would be:

» Laying of collection nctworks by local governmental construction contractors.
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¢ Until the lifting of the embargo, purchasing of compact scwage trcatment plant units, with
limited requirements in terms of civil works.

However, there are some disadvantagcs that need to be carefully scrutinized prior to selecting
compact units.

o The management of sludge is made much more complicated since (1) the number of sludge

production sites increases with the number of sewage treatment plants, (2) the concept of
compact units is neither in favor of digestion nor of sludge drying beds. Scveral solutions
cxist including that of laying a nctwork of small pipes to transport liquid sludge produced by
several sewage plants to only onc sludge treatment plant where digesting sludge is feasible.

e In abscnce of odor control and trcatment, which is relatively high tech and expensive,
locating the compact units close to urban arcas may result in high cnvironmental nuisances
to the ncar by dwellers. :

* Operating scveral plants is more difficult than managing only one plant.
¢ Classical compact sewage treatment plants have limited expected duration life.

Therefore, unless specific long term solutions are sclected, compact unit sewage treatment
plants should be scen as temporary solutions only.

4.5.3.4.3 Long Term Possible Solution for Compact Sewage Treatment Plants

Where decentralized compact units arc scen as a long term solution, international design would
recommend environmentally fricndly solutions. A good solution which has been implemented

in cities like Paris, includes:
e Chemically enhanced primary scttling
e Bio-filtration

Thanks to very limited foot prints, these plants are casily protected against odor nuisances to the
ncighboring environment by full coverage of treatment units. The polluted air inside the plant is
cxiracted and treated before disposal to external air.

‘The advantage of this solution is that:

* [ limits the laying of transler pipes and pumping stations to remole arcas.
e Ilis I'ulIy-cnviromm:nlully friendly.

The disadvantages are that;

s It requircs a good level of cxpertise of civil contractors since civil works are rather
complicated,

e s operation requires chemicals: (1) for primary scttlings, (2) for air treatment.

With regards to sludge disposal, it is worth considering centralizing sludge treatment to remote
arcas. This issuc can be addressed in different ways:

o Pumping of liquid sludge through small diameter pipes to the sludge trealment site.
» Transport of liquid sludge by trucks. This option is {casible for small plants only.
o ‘Transport ol liquid sludge by boat to the sludge treatment site.
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¢ Sludge dewatering by centrifuges and transport by trucks of dewatered sludge.

In the present situation of lraq, phasing the implementation could be considered. The first step
ol treatment, namely chemically enhanced primary treatment allows a treatment yield around
T0% as far as BODs is concerned to be reached. Although not fully guarantecing compliance
with the standards, it could be seen as a very efficient temporary solution.

4.5.3.5 Centralized Sewage Plants

Where sewage reatment plants are built in sites remote Trom urban arcas, where environmental
nuisances are not that big, the solutions which are favored in Irag are quite appropriate,

They include:

o Lixtended acration, without primary setthing. From a financial point of view, this is the best
solution for simall plants only.

o Conventional treatiment, that is primary scttling, activated sludge and clanifiers, Sludge
treatment usually involvas sludge digestion That is the best solution from an economical
point of view as far as large plants are necessary.

o Trickling filters. The clficiency of trickling filters could be improved by u,pl.lum:, stones by
plastic medium. However, it would increase investment costs.

Given the climate of Irag, lagoons are also @ means of treatment which may appear suited to the
country. ‘The advantage of lagoons is that operating costs remain very low with limited
maintenance. Lagoons are usually seen as fitted for fimited capacity plants since they require
exlensive surfaces. It should howcever be pointed out that best practices require protecting the
groundwaler table against pollution by scepage of water. This means that a geological study
should confirm that the soil is watertight. Otherwise technical means to make the soil watertight
are available including bentonite improved soil or sheet lining. Also, lagoon design requires
attention to be paid to regular desludging. This can be achieved by providing the [irst lagoon
with a hardened bottom on which bulldozer can enter alier draining for sludge removal,

4.5.3.6 Effluent Septicity

4.5.3.6.1 General

Al the systems operating in Iraq receive septic effluent, resulting n:

¢ Development of bad odorous in the sewer network and the treatment p]ahls, due to H,S.
o Rapid deterioration of mechanical equipment,

¢  Development of sulfate reducing bacteria which corrode ordinary conerete..

.

Reinforcement bars are exposcd and subject to corrosion,
The combination of high average temperature and (lat land requiring many pumping stations

constitutes a negative factor which explains the tendency towards sewage becoming septic. To a
large extent, this cannot be avoided, so sewage treatment plants should be designed accordingly.
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4.5.3.6.2 Chemical Analyses. .
Chemical analyses should be carricd out on samples of existing c(fluent so that the contents of
sulfale and hydrogen sulfide can be assessed. '

4.5.3.6.3 Sullide Treatment
‘The minimum step for sullide treatment is to provide the pre-treatment with sewage pre-
acration. Where it is not sufficient for guarantying the treatment, it is possible to provide
specific sullide treatment stage. However it increases investment and operating costs by the

adding ol chemicals.

4.5.3.6.4 Sullate Resistant Concrete
The best quality of sulfate resistant concrete should be used for all sewage treatment plants in

Iraq.

4.5.3.7 Sludge Treatment and Disposal

Sludge treatment comprises the following steps:

o Sludge thickening, increasing the sludge dry solids content from approximately 1% to 5%

. Slngc stabilization

o Sludge dewatering

e Sludge disposal.

Sludge thickening is necessary whatever the [ollowing steps, It is achieved through sludge

" thickeners. :

Studge stabilization through digestion or adding of lime is necessary when processes result in
high studge organic matter content. It is usually said that primary scttling involves further
sludge digestion. Sludge digestion is also interesting prior to further sludge agriculture reusce,
[{owever o be efficient, digesters require high technological design and excellent maintenance.,
Sludge dewatering, Necessary for final reduction of the waler content.

Sludge disposal: Basically three ways of disposal are available: (1) land filling to disposal arcas,
(2) agriculture reuse, (3) incineration. (reminder incineration is not scen as interesting in Iraq.
Considering the specific climate of Iraq, where rain is not frequent, and temperatures often very
high, sludge-drying beds are seen as the best option for the country, prior to cither landfilling or
agriculture re-use.

Where sewage treatment plants are built in remote arcas, it is logical to have sludge drying beds
inside the sewage treatiment sites,
Where sewage treatment plants are built inside urban arcas, which would be the case with
compact unit treatment plants, the best option may be to have sludge transported to the sludge
drying beds. This issue can be addressed by diflerent ways:

o Pumnping of liquid sludge through small diameter pipes to the sludge treatment site.

o Transport of liquid sludge by trucks, This option is fcasible for small plants only.
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e Transport of liquid sludge by boat to the sludge treatment site.

e Sludge dewatering by centrifuges up to around 20% water content and transport by trucks of
dewatered sludge for further drying

4,5.3.8 Existing Plants Rehabilitation

All existing infrastructures are chgible for rehabilitation, renovation and cventual cxtension
exeept:

¢ When the eivil structures are in bad condition 1o a point which makes it counter productive
to reparr,

o {{ the demand has so much increased that it 1s cheaper Lo construct a new extension and
destroy the existing plant than to rchabilitate it and construct a smaller new plant,

o In all cases, when the raw water 1s so much different in volume and quality that a new
process must be implemented.

All sites chgible must be studied in order not only to rchabilitate the existing structures and
cquipment but also to correct the design deficiencics, improve the robustness and the flexibility
of the whole related schemes. Designs and cquipment must be selected for long lasting scrvice;
These considerations shall be taken into consideration when assessing the tenders so that the
most cost efficient proposal be selected rather than the lowest in tender price: * cheap and dirty”
proposals must not be sclected any more. It is recognized that civil works constlruction is
difficult at the present time which in itsclf is a strong rcason to favor rehabilitation of exisiing
sites. It is believed however, that civil works mending 1s possible. Construction of small civil
works structurcs might be more difficult.

Though the following technical recommendations include addition of civil works structures,
which poscs an obvious problem presently, the design of the rehabilitation works should take
into consideration future construction of the said structural civil works and specific means (o
mitigate the effect of delayed construction.

‘4.6 Guidelines for Garbage Collection and Disposal
4.6.1 Collection

4.0.1.1 Introduction

To improve garbage collection in Iraq the means must be provided to cater for daily garbage
production. The initial aim of any garbage collection action plan ts therefore to provide the
scctor with the adequate technical and human resources.

To mect national objectives however, - i.c. that all urban domestic garbage is collected and
disposed of in a hygicnic fashion — a further imperative is that the collection systems adopted
arc suited o the types of urban arca concerned.

After summarizing the different forms of collection found in Iraq and constituting the
background against which the sub sector development plan has been formulated, this section
goes on Lo propose guidelines for medium term improvements of garbage collection,
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4.6.1.2 Characteristics of Garbage Collection in Iraq
Garbage collection in Iraq cannot rely solely on door-to~door collection by garbage presses.
Several types of collection are required according to the characteristics of the urban area
concerned.
For the purposes of costing the development plan, a range of garbage collection systems has

been proposed depending on the size of the urban area concermed. These consist in a
combination of four types of collection means, as shown in the following table.

Production of Garbage Means of Collection

by the Sub-District
Urban Population
Garbage production is less | Collecting equipment is limited to tractors with carriages of 1.6 ton

than 2.5 toas per day capacity (Type 1).
Garbage production is Collecting equipment comprises: ]
Eg‘“’e‘m 2.5and 50 tons per |y Garbage presses (8 m*) for 90% of the garbage production (Type 2)

Y ¢ Tractors and hand carriages for 10% of production (Type 1) .
Garbage production exceeds | Collecting Equipment Comprises:
50 tons per day

¢ Garbage presses (8 m3) for 80% of garbage production (Type 2)
+ Containers removed by lorries equipped with crane for 10% of
garbage production (Type 4)
¢ Fleet for dense areas (10% of production) comprising tractors,
_tippers, shovels and dumping trucks (Type 3)

The percentage breakdown by mceans of collection presented in the above table may appear
optimistic in the present situation. However, the development plan assumes that the share of
garbage collected at door-to-door level by garbage press will increase over time.

At the local level, the split between the different collection types should be determined on the
basis of thc characteristics of the urban area concerned. Significant factors which affect the

mcans implemented:

» The density of construction and the width of the strects

¢ Whether or not pavemcents exist

¢ Involvement of residents in the garbage collection process.
4.6.1.3 Proposed Improvements

4.6.1.3.1 Garbage Development Plan at the Governorate Level

Each Governorate should produce a garbage collection development plan defining which means
of collection are to be used in which type of arca and how this situation should cvolve over the

next ten years.

The typology thus formulated would then scrve as a basis for determining precise requirements
in terms of equipment and staff,
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.3.2 Improving the Packaging of Garbage

The previous praclice of supplying users with cheap plastic bags should be reinstated. Other
means of garbage packaging could also be used such as tin boxes. '

.3.3 Optimizing the Collection System

From a short-term point-of-view, improving cfficicncy mecans catering for daily garbage
production.

In the medium term, improving collection should also involve augmenting the quantity of
garbage handled by worker or by vehicle.

The different ways to achieve this objective include:

+ Increasing the proportion of garbage collected by garbage presses. Since this factor is
influenced by urban typology, such an objective can only be achieved in conjunction with
the modcrnisation and revival of urban arcas - and in particular the rchabilitation of
hazardous areas and the reconstruction of pavements.

e Increasing the daily number of collection rounds per vchicle. The number of rounds made is
dependent on four factors: (i) garbage packaging, since the greater the proportion of garbage
packaged, the shorter the collection time; (i) staff motivation ; (iii) collection round
management. In Europe efficiency has in many cases been improved through the
reorganization of collection rounds. Accomplishing this in Iraq requircs studies at the local
level to determine the type and number of vehicles to be allocated to the different areas of
the city; (1v) reducing times of transport of garbage to disposal areas. In many big Europcan
cities, efficiency has been improved by separating the collection and transport stages. This
requires the construction of a transfer bay where garbage presses discharge to large-capacity
trucks, the latter being the sole means of transport to the garbage disposal area. This solution
1s particularly apt where the disposal area is located a long way from the city center.

» Reducing the frequency of collection. This requires storage of garbage in the home until
collection day.

o These measurcs may appear unrealistic at present. For the short term, a primary aim would
be to restore public confidence in the ability of the authoritics to cnsure a reliable collection
service. Optimising the collection system to cut costs can only be envisaged once this initial
objective has been achieved.

.3.4 Public Awareness Campaigns

Once the collection system has been defined at the local level, it is essential to involve the local
community in the collection process. In Iraq strects are oflen cleaned by local residents -
particularly women. - garbage disposed of in ncarby wasteland arcas. Where containers are
provided, thesc arc not always used. There is a nced to chcourage communitics to consider
garbage management as a partnership with the competent authority in order to iron out
inconsistencics between public and private actions. To this cnd a public awarencss campaign
should be organized. This can only be cffective however once confidence in the public body has
been restored.
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4.6.2 Disposal

4.6.2.1 Introduction

The present scction outlines the garbage management and disposal means which can be
cavisaged as an alternative for Iraq.

The follbwing deals principally with domestic garbagc.'lt should be stressed however that the
wasle to be disposed of is not limited to domestic garbage. A national plan should be extended
to cover all typces of waslte, including:

» Domestic garbage

o Commercial and industrial wastc

» Construction and civil works wastc

¢ Sludge produced by sewagc treatment plants

e Sludge discharged from septic tanks.

Commercial and industrial waste is generally assimilated to domestic garbage, provided that the
matcrial concerned is comparable in quality and has no adverse environmental affects. Normally
this requirement is guarantecd through specific standards and regulations, and checked by the
relevant public authoritics.

Construction wastes generally present no health or environmental risk and are disposcd of with
domestic garbage or to more ccononic landfill sites requiring less stringent environmental
provisions. ‘

Possible garbage management and disposal means implemented in other countries include:

¢ Incincration, This method will not be considercd as feasible for implementation in Iraq. -
Although increasingly used in other countrics, it is by far the most expensive method of
trcatment. The recent tendeney to add high-technology smoke treatments to incincration due
to a growing awarcness of the cnvironmental impact of untrcated combustion gascs,
precludes the use of incincration in Iraq, at least in the short term.

¢ Composting figurcs as a promis'ing way to address the issuc of garbage disposal. Although,
in the casc of Iraq, it is not considered as the most fcasible means for the short term, the
implementation of composting sites on a pilot level may prove to be of interest.

o Landfilling is the preferred option for a national policy, provided that landfills arc

progressively upgraded from open dumps to sanitary landfills.

4.6.2.2 Existing Disposal Methods

Standards governing the location and operation of landfill sites do exist in Iraq. Thesc can be
summarized as {ollows:

» Garbage arcas should be located 10 to 15 km to the south of cities.
» Garbage should be compacted.

o After filting, landfilfs should be covered by a layer of compacted soil.
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4.6.2.3 Guidelines for Landfill Sites

4.6.2.3.1 Summary of International Praclices

This section summarizes international approaches to solid waste landfill management. ¢

Best practices ensure the mitigation of possible environmental nuisances through the
implementation of adequate design and operation strategies.

Environmental Impact of Landfills
Adverse environmental affects of landfills include:

* Nuisances such as odor, dust, vermin and birds, which can be mitigated by compacting the
waste and the application of daily soil cover.

Leachate, which results in pollution of the groundwater table. Leachate will continue to be
generated even after the landfill is closed.

Landfill gas which contains approximately 50% methane, which, when released into the
atmosphere, can contribute 2 to 4% of the total global release of greenhouse gases. Simple
and often inexpensive measures including flaring or gas recovery for energy purposes can

provide a possible source of income and significantly reduce the environmental effects of
methane gas.

Landfill Classification
The sanitary landfill differs from the open dump in a number of ways.

Open dumps are the primitive stage of landfill development and remain a default approach to
municipal waste treatment.

Operated dumps record incoxﬁing waste and include limited compaction by bulldozer and
compactor.

Enginecred landfills embody further attempts to minimise environmental impacts.

Sanitary landfills incorporate a full set of measures to control gas and collect and treat
leachate, apply a daily soil cover and implement plans for closure and aftercare long after
waste has ceased coming to the site.

The sanitary landfill requires attention to all technical aspects of landfill development, mcludmg
siting, design, operation, and long-term environmental impact.

In principle, practices include:
» Recording incoming waste by implementing a weighting system.

Limiting access to authorised waste. Special provisions are made for hazardous waste, which
is not normally allowed to enter the domestic waste landfill.

Selecting a site where the impact on the environment is limited.

* Observations of Solid Waste Landfills in Developing Countrics. Lars Mikkel Johannessen with Gabricla Boyer / The World Bank
1999,
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e Defining daily-operation: organising the tipping front, determining the thickness of the layer

in which wastc is compacted and the amount of daily soil cover applicd.

e Planning of lcachatc management and control strategics. A number of techniques exist

depending on the country - and in particular climatic factors.

¢ Collecting and treating gascs.

4.6.2.3.2 Recommendations for Developing Landfill Management in Irag

Recording Incoming Waste

Siting

o Alllandfills: record of number ol incoming trucks.

o Largce land(ifls: implementation of a weighting system.

o Restricting income of hazardous wasle,

The site should be selected afler comparison of possible alterative sites. Crileria for sclecting
the best site include geological selling, distance from urban arcas and dominant winds.

Daily Operation

o Application of a thin layer of sand (refaxed approach)
e Restricted access 1o waste pickers.

s Compacting of waste by bulldozer (small landfills) or compactor (large land(ills).

Leachate Management

Gas

Given the dry climale of lrag, iCis likely that the environmental impact of leachate will be less
significant than that in wet countrics. For Irag, the recommended method is the controlled
contaimment release approach which allows leachate to enter the environment in such a way that
it should have no serious impact. This technique requires particular cmphasis on proper siting of
the landill, environmental considerations and monitoring. 1t is normally adopted in arid and
semi-arid countrics, and is the most cconomic and environmentally sustainable approach for low
or medium income countrics. Where test monitoring showed this method to be suitable, a
containment strategy could be developed, including laying of PE shects , lcachate collection and
treatment by acrated ponds.

s All landfills: gas collection.

e Big landfills: gas collection and Naring,

Yearly Operation

Lach year, a single 3-metre deep cell of one-year storage capacity will be built, The construction
works require at least a shovel, a bulldozer and a dumping truck. Part of the excavated carth is
piled around the pit to form a bund and the rest is stored closc-by. The construction works
should be terminated before the rainy scason.
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After one ycar of opcration, the cell is closed. The cxcavated carth is removed from the storage
arca and used to cover the cell.

4.6.2.4 Composting

Compost is the result of a bio-chemical reaction between waste and a suitable bulking product.
Bulking products are generally derived from plants, small picces of wood and in some cases,
palm trees.

The process itself consists of two stages:

« Composting: mixing and aeration of sludge and bulking product (fresh compost).
» Maturation: four months’ storage is required to arrest the chemical reaction,

The composting site would contain the following items:

e Raw garbage storage arca

+ Bulking product storage

» Bulking product crushing unit

e Mixing unit

» Covered storage area

* Equipment to turn the windrows

» Maturation area with limited permeability sloping gently down to a collection area for
treatment of sccpage water,

Compost is a valuable agricultural product which acts as a fertilizer thanks to its organic matter
content. However, many composting operations implemented around the world have been
- unsuccessful. In these cases, potential crop-growing or afforestation areas have virtually been

transformed into wastelands, owing to the accumulation of non-degradable waste such as plastic
bags and metal objects.

As a result, composting should not be adopted without thorough sorting of waste to climinate
undesirable objects.

The re-use of compost for agricultural or similar purposes (afforestation, soil improvement) is
possibly a viable altermative for the long term which nceds carcful scrutiny before selection.
Investigations should be undertaken to determine whether: (i) there is effectively a nced from an
agricultural point of view (although this secms very likely at present), (ii) sorting to climinate
plastic and metals is feasible (in view of the staff requircment), (3) co~composting of sludge

and garbage is feasible,

Composting of septic tank discharge sludges is possibly a safe altemative to the disposal of
thosc waste constitucnts which are difficult to climinate. Experience shows that co-composting
of garbage and septic tank sludge in a ratio of 80% / 20%, 1s feasible.

The implementation of a small-scale pilot study is proposed, comprising:

e Sorting of garbage to climinate unacceptable wasic.

* Co-composting of domestic garbage and septic tank sfudge.

42 SAFEGE - INTERNATIONAL DEPARTMINT



STRATEGIC PLANNING FRAMEWORK

¢ Reuse for agricultural purposes.

e Monitoring.
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IMVELOPING WATER SUPPLY SUB-SECTOR PERFORMANCE

5. Developing Water Supply Sub-Sector
Performance

5.1 Introduction

In this chapter, we develop water scetor investment plans corresponding to the two boundary
scenarios. The “ideal scenario™ aims to meet the GOI service performance targets by achicving
the 3 strategic phases of the GOI Action Plan. In the “minimum scenario™ the walter authoritics
achicve Phase I only and maintain the present coverage rates over the planning period by
completing the UI'W reduction programme and cxpanding production capacitics with the aim of
delivering the supply target rates to the covered population,

5.2 Development Strategies

5.2.1 Background of Scctor Objectives and Strategy

The overall objective of the Water Sub-Scclor in lraq is lo provide potable water to the
population in sufficicnt quantity.

Seeuring open access o potable water for all the population in lraq is the main scctor
development objective of the GOLL This objective comprises 2 aspecls;

o Water supply lacilities should tend towards 100% coverage.

o ‘The avalability of potable water from public utilitics should meet houschold nceds
according to an agreed standard per capita level. The impact of shortages. should be
distributed cvenly among all uscrs.

‘The GOI's strategy, aiming to increase the supply of potable water to the population, can be
outlined as follows:

o Slage I: To rchabilitate the cxisting systems with the aim of enhancing cfficiency and
improving performance as well as quality.

o Stage 1I: Fill'in the gaps so that universal accessibility of service can be achicved and the
"underserved” and the "unserved” are covered.

o Stage I Inerease the level of service in line with the normal growth of the population,

5.2.2 Rchabilitation Investment Programmes

Rehabilitation programmes aim Lo increase the efliciency of existing facilitics to an Efficiency
Target (o be defined for the various categorics of assets. These are:

o, INE 2001 - SAFEGR 7
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e A Project Efficiency (PE) was defined by UNICEF to cvaluate the cfficiency of production
facilitics (water treatment plants, wells, compact units) and boosting stations. It consists of a
combination of ¢fficiency parameters, which are reclated to relevant technical components;
the weighted sum of the components' efficiency evaluates the cffective production capacity
of the production unit as a pereentage of the Design Installed Capacity! (DC), corresponding
1o an avcrage operation of 20h a day*.

e Power Factored Efficiency (PFLE), which evaluates the actual Production Capacity (PC) as a
percentage of design capacity afler considering the average of hours operating with the main
power supply and the average of hours operating with an emergency gencerator, related 1o a
standard 20 hours ol operation per day.

The Production Capicity represents the production, which is available at the head of
transmission lines and distribution systems.,

The distribution facilitics may need rchabilitation and upgrading to mect the targeted network
cfficiency targets. ‘The main parameters, which are used to evaluate nctwork cfficiencics are:

e The Unaccounted-for-Water (UFW%) cvaluates the cfficiency of distribution facilitics to
bring trcalcd water to the users. This paramcler evaluates the physical losses including
lcakage, pilferage, and free service.

e ‘The Commercial Losses Indicator. This indicator is not currently cvaluated due to lack of
reliable data; it comprises 3 main componcnts:

- Meclering cfficiency which evaluates the efficiency of the operator to measure the
quantity of service supplied.

- Customer management cfficiency which evaluates the efticiency of the operator to bill
the services provided.

- Collection efficiency ¢valuating the ability of the DWS to collect the revenuc resulting
from the billing activity on time: % of bad debts and pending accounts,

Waler quality control monitors the efficiency of treatment and distribution facilitics to 5upply
potable water according to the applicable quality standard.
Schedule for Expansion Work

Phase 1 of the GOl strategy relers to incrcasing service coverage and reducing the water
shortage indicator (SI1) by preventing situations where the Water Supply Rates (WSR) would

be less than the WSAL. The corresponding emergency programmes will aim to ensure that the”

WSAL is reaching all the served population.
Phase HI will aim to reduce the SH shortage indicator.,

These 3 phases indicate the priority given by the Cabinet to a preferred action plan over other
alternative action plans. However, the overall schedule for the scctor will allow overlapping
actions 1o be undertaken combining the 3 phases, with the aim of achicving the scrvice
performance poals within a 10-ycar action plan,

NAFEGE

' i the database, the Uinstadledeap and Rinstalfedeap refer to urban and rural shares of the instulled capacity corresponding to 20
hours of operation in mAd, WPnstalled cap indicates the instalied capacity of a DWTP, WTCUInstalled refers 10 the instotled
capacily of compact units, wellinstalledeap, referring 1o the instatled capacity of wells.

Except for the Halag cotpact units, evaluated for my average uperation ol 100 e day.
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5.3 Water Demand

53.1 Water Supply Demand:

Standard Water demand (SWD) of water supply services is the water supply target rate defined
by the GOI for 2010. The SWD, corresponding to a scasonal peak flow, is given in Table 5-1.

From the population database and SD table, we calculate the water demand (WD) in 2000 and
in 2010 as follows:

{WD;} = {SP; (M,U/R) * SWD(M,U/R)/1000} *(1+PGR (Gov))"

e WD is the water demand cstimated in m*d
o 1: sub-district
o PGR(Gov) is the estimated population growth rate corresponding to a Governorate

e SP, (M,U/R) is the served population in sub-district I, in year 2000, broken down with
respect to urban and rural arcas; “M” refers to sub-districts, which may be capitals of the
Govemnorates or not. The population forecast is shown in table 4.4,

e SWD is the standard water demand of the k categories of users, corresponding to the served
population (rural, or urban in a municipality and municipalities); the water needs are
cvaluated according to a standard demand pattern, which was established by the WES
working group in co-ordination with BWA and GCWS.

Table 5-1. Standard Water Demand (SWD) for Dilferent Categorics of User, in litres per capita per day (Iped)

Categories Of Users | Baghdad { Municipality | Municipalities { Rural
) : ) Area

Domestic Users 330 300 250 180
Industrial & 40 30 20
Commecrcial Users
Government 55 50 40 10
Ur'w ’ 75 70 50 35
Total 500 450 360 225

A water supply Adequacy Line was cstablished by the Water Authoritics including non-
domestic uscs and excluding UFW:

* 150 Ipcd in urban arcas
¢ 80 Iped in rural areas of Centre South Iraqg
¢ 50 lpcd in rural arcas of ARNIL.

In the event that the average supply is inferior to the above minimum demand levels, the priority
will be to allocate distribution evenly among uscrs to ensure the same level of supply for all.

¥ Database, Query 1112
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53.1.

The SH indicators defined in Chapter 2 evaluate the served population, which is receiving water
supply from public utilities under the WASI,

Free supply and supplies by public wells and public standpipes are considered as UFW as long
as such supply sources do not provide an adequate service level according to the Adequacy Line
Criteria. The availability of water in terms of the quantities of water effectively made available
via household connections constitutes an indicator of the efficiency of the local operators in
achieving the UFW reduction targets. '

I Required Production Capacity

The Required Production Capacity (RPC) is the effective production capacity (PC), which will
be required to mect the Water Standard Demand (WSD), afier compensating the efficiency
levels of the UFW of the networks' operation; it can be evaluated for each sub-district “i” by the
expression: ' '

RPC; = WD; / (1- UFW; %)

Tabie 5-3. Required Production Capacity in 2000 in m®/d

Governorates URPC RRPC RPC
Anbar 311376 |110417 | 421793
Babil 269702 | 95255 | 364958
Baghdad 223 825 | 50312 ] 274137
Basrah 540021 | 49479 | 589500
Diala 203 347 |134616 | 337964
Dohuk 202 544 | 54 328 256 872
Erbil 471642 | 87 748 | 559 390
Kerbala 200633 | 26028 | 226 662
Mayoralty of 3366977 4970 |3 371 947
Baghdad
Missan 202 903 8646 | 211549
Muthanna : 99212 | 28702 127914
Najaf 328474 | 38226 | 366 700
Ninevah 604921 | 71123 | 676043
Qadisiyah 278 511 |110 845 | 389355
Salaheldin 180960 | 67477 | 248 436
Sulaymaniyah 519633 |116725 | 636359
Ta'meem 246 725 | 29266 | 275992
Thigar 484 878 | 35102 { 519980
Wasit 253254 | 68264 | 321518

The Required Installed Production Capacity (RIPC) is the production capacity which is required
in the current year to address the Standard Water Demand, taking into account the actual
efficiency levels of the production units working 20 hours per day:

RIPC = RPC/PFE

Where PFE is the actual Power Factored Efficiency of Production Units in the current year,
which is evaluated as defined by the UNICEF Efficiency survey in Year 2000.

Since both of these parameters vary over the planning period as a result of the action plans, the
planning requircment will be cstablished according to the targeted standards in 2010:

1 0 SAFEGE - INTERNATIONAL DEFARTMENT
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RIPC = WDi (2010) / (1- UFWi%(2010))/PFE(2010)

Where UFW%(2010) and PFE(2010) arc respectively the UFW and PFE cfficicncy targets
cnvisaged by ycar 2010. The Waler Authoritics expect to achicve the following UFW targets by

2010:

Table 5-5. GOl UFW targets for 2010 and current average levels in 2000

UFW Targets | Baghdad | Municipality | Municipalitics | Rural area
UFW 2010 15% 16% 14% 16%
UFW 2000 50% 35% 35% 45%

The required increase of water production capacity (AIPC) over the 10-ycar Action Plan will be
cvaluated by:

AIPC = RIPC(2010) — IPC(2000)

The cxisting installed production capacity is the design capacity of existing production units
(IPC): Water treatment plants (WTP), Compact Units (CU) and wells. The current Production
Capacity of Treated Water is calculated from the UNICEF Efficiency survey:

PC=L IPCk*PFEk
Where k relers 1o a speceific production unit
The Production Rate (PR) was defined as an indicator of the level of equipment (referring to the

cxtension of existing infrastructure) integrating the scrvice coverage (WSC) and the availability
of water (WSR) within a global indicator:

PR = 1PC/Total population.

PR is an indicator (expressed in m*/d/inhabitant), which may be used to allocate the GOI Capex
subsidics (Chapter 2) to the Water Authoritics,

3.3.1.2 Management Efficiency Paramelers

Rehabilitating the production capacity should aim to restore 100% of the design capacity; the
powered factor cfficiency will be targeted according to the current design capacity of the
auxiliary gencrators, Depending on the assessment of existing facilitics, the rchabilitation may
consist in replacing the facility; in this case, the new facility will be established according to the
cstimated required production capacity for 2010. Thercfore, the first step will consist in
sclecting the facilities which are to be replaced with a view to cvaluating production capacity
after normal rchabilitation work.

UFW improvement will aim to:

e Increasc availability of water by reducing lcakage and improving pressure and flow
management,

o Improve O&M performance by increasing revenuc generation.

The corresponding wrg;:ls consist of a Leakage target rate (which would include pillerage and
other physical losses), based on corporate (or institutional) goals.

BAFCGE - FEmruary 2001 l l
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The Leakage Reduction Performance rate (LRPR) is defined at Directorate level as the gap
between the existing situation cvaluated by UNICEF dnd thc watcr authoritics at sub-district
level and the UFW national targets.

LRPR = UFW/UFW targct

The existing cfficiency of the DWS and BWA 1o bill and collect revenucs that correspond to the
scrvice provided is unknown. It 1s cstimated at 76% in the Mayoralty of Baghdad, and it is
deemed 1o be lower 1 the Governorales operated by GCWS, It secems to be casy to achicve a
high standard of cfficiency.

Regarding walcr quality, the rchabilitation of treatment facilities and the minimum
improvement of the availability of water through leakage reduction programmes and improving
pressure and flow management should allow for full compliance with the quality standards of
the minimum scenario,

5.3.2 Budget Policies

5.3.2.1 General Policy
For the water supply sub-sector, a global performance indicator will be expressed by :
GPI=a WSC/WSCyq + b WSR/WSR e + ¢ UFW/UFW 0

» ‘a, b, ¢ are weighting coefficients, cstablished by the Planning Commission with the aim of
reflecting the GOl scctor policies.

It is proposcd to incorporate the reference to UFW situations in the Global Performance
Indicator as an incentive to reduce losses. This 1s to reflect the GOI policics aiming to improve
the cfficiency of public scrvice operations.

5.3.2.2 Budget Allocations by the GCWS
The GCWS is responsible for distributing funding resources amongst the 15 Governoraltes of the -
Centre-South Region. The Governorates' shares of subsidised public capital expenditure will be

bascd on their comparative needs to reach the average performance levels, as reflected by the
corresponding performance indicators:

¢ Coverage indicators

» Waltcr availability & shortage indicators

¢ . Productivity indicators.

The allowed (or targeted) capex share could be expressed as follows:
Dcapex = ACR*TDP*CC*CSL*CP*AF

Where:

¢ Dcapex: is the gross subsidy allocation of a specific Governorale.

o ACR : Avcrage Capex Ratc obtained by averaging the Capex(10) allocation of the
institutional operator with respect to the total population.

.o TDP :is the total population of the dircctorate (r the corresponding operational unit).’

I 2 SAFEGE - INTERNATIONAL DEPARTMENT
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CC - is a coefficient of coverage, which is higher when the service coverage in the
Govermorate is less than the targeted average of the Institutional Operator.

CSL : is a coefficient of service level, which is'higher when the service level indicator of
the directorate is less than the targeted average.

CP : is a productivity cocfficient, which is higher when the productivity in the
Governorate is higher than the average; this will aim to provide incentives to improving
efficiencies. :

AF  :is an adjustment factor uscd to balance the sum of capex with the total Capex{10)
allocated by the GOL

Securing adequate access lo potable walcr for all the population in Iraq is thc main scctor
development objective of the GOI. This objective can be broken down into 2 components:

e Water supply facilities should tend towards 100%coverage.

e The availability of potable water from public utilities should meet household needs

according to an agreed standard per capita level. The impact of shortages should be
distributed cvenly among all uscrs.

SAFEGE ~ FEDRUARY 2001 1 3
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5.4 Structure of the Planning Tool

5.4.1 Overview of the Planning Procedure

STRUCTURE OF THE PLANNING TOOL (WATER)

DATA SUB-DISTRICT ;

Current popufation e
Population by Sub-district, coverage,
shortage
SUB-DISTRICT DATA _
Connection level PERFORMANCE INDICATORS
3 Water shortage 4 . .
/ urw / 1. Watar coverags
2. Water shortage
3. UFwW

EVALUATION AND RATING BY CRITERION
for each Sub-diatrict

Weighting of the indikcators
(as decikded by Oparator)

EVALUATION AND RATING BY INDICATOR

Grcrw‘(; rate of ":.— for each Sub-district
population .
7 h 4

; Totalling of wolphﬂnb Indicators

by Governorate
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Chart 5-1: Structure of the Planning Toel (Water)
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The data used in the capital investment and operating expenditure planning tool is extracted
from the database, which W updated and completed in the course of the project.

The main data used is:

e Estimated sub-district urban (UP00) and rural (RP00) populations for the year 2000.
e Forecasted urban (UP10) and rural (RP10) populations for the year 2010.

o Level of coverage of water supply service in 2000 (WSC00).

e Evaluation of Unaccounted-for-Water.

¢ Installed and Effective Capacity of water supply facilities (treatment, pumping and storage
facilities). -

* Length and condition of walter networks.
5.4.3 Estimates of Required Quantities of Work

5.4.3.1 General

The aim of the quantities evaluation is to determine the requirements in terms of investment and
operating ecxpenditure for the coming years.

With regard to investment costs, quantities will be evaluated in terms ofS
* The rchabilitation work needed to improve the water supply service.

¢ The new projects to be implemented to remedy current service deficiencies and extend the
supply system.

With regard to operating costs, the aim is to evaluate quantitics in terms of the main items of
expenditure related to the operation of the water supply systen.

5.4.3.2 Capital Expenditure

5.4.3.2.1 Rehabilitation Requirements

Production Facilities And Boosting Stations

The aim of the rchabilitation of the intake works, trcatment and pumping facilities is to ensure
consumer demand is satisfied.

Rehabilitation requirements are evaluated on the basis of the following- parameters:

» Forecast water demand by Year 2010.

e Targeted UFW levels.

o Current Effective Production Capacity of the existing projects as indicated by -thc database.

» lnstalled capacity of the cxisting water projeets as indicated by the databasc.

SAFEGE — FERRUARY 2001 1 5
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The need to rchabilitate water project facilitics is evaluated at sub-district level by cvaluating
the gap between the Effective Production Capacity (PC) and the Installed Production Capacity
(1IPC), where the RPC is higher than the Effective PC. At this stage, special attention should be
paid to power supply availability in establishing rehabilitation programmes; the PFE/PE factor
may be an cfficient instrument for ranking rehabilitation projects and evaluating the nceds of
additional power generation devices during Phase 1.

The costs of rehabilitation work in water projects are estimated by taking into consideration the
recent experience of rehabilitation projects, which were undertaken by the Water Authorities
with funding assistance from UNICEF *.

The Database is used to evaluate rehabilitation needs expressed in m*d of increased production’
per sub-district, which accurately results from the efficiency survey. ARNI’ projects are deemed
to have been rehabilitated during the achieved Phase I under OFFP,

In the present study, it is assumed that the GOI will give higher priority to power supply
improvement; conscquently, the proposed investment programme does not include programmes
for increased power generation.

Where the 2010 requirements do not exceed 90% of the existing Installed Capacity, the
Required Production Capacity can be achicve in Phase I by rehabilitating the existing facilitics.

Where the requirements exceed 90% of the Installed Capacity, the facilities will require
extension work in Phases II and III.

Reservoirs

Storage facilities comprise both rescrvoirs integrated to treatment facilities and balancing
reservoirs in the networks.

Given that the condition of these facilities is unknown, the rehabilitation needs are evaluated as
a percentage of the value of the existing reservoirs. On the basis of the information available,
reservoir rchabilitation requirements are cvaluated at 50% to provide 100% of the existing
storage capacity in water projects and distribution nctworks.

Where the capacity of storage facilitics is less than 12 hours the Required Production Capacity
of Year 2010 cxtension work would be undertaken in phases I and 111

Distribution Systems

The rehabilitation of the existing distribution system is designed to fulfil three objectives: (i)
reduce UFW losscs; (i1) improve distribution system pressures; and (itl) improve the quality of
the water distributed by eliminating the risk of contamination during depressunzation of the
networks.

The data available includes network lengths and diameters and pipe materials and age.

Pipes requiring replacement are those which are considered as “very old™ or/and constructed in
inappropriate material. In the present case this means pipes that are more than 35 years old and
manufactured in asbestos,

» Lr= Length of piping >= 35 years + Length of piping in asbestos

e Dr= Avg. pipe diameter >= 35 years + Average diameter of asbestos pipes

Query 112
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e Lr= Length of piping to be replaced
e  Dr= Average diameter of pipes to be replaced.

Pipes requiring rchabilitation are those which are evalualed as “old”, i.c. between 20 and 35
years old. Generally, a satisfactory pipe rchabilitalion programme will result in the replacement
of 30% of all old pipes. This value of 30% is given as a default value, to be adjusted if
nceessary by the operating DWS according to their own knowledge of the pipe network.

e [h =20 ycars <=pipes < 35 ycars * Rehabilitation factor
o Dh =20 yecars <= pipes < 35 years
s Lh = Length of piping to be rchabilitated

o Dh = Average diameter of pipes (o be rehabilitated.

Service Connections
' The rehabilitation of service conncetions will be carried out in conjunction with pipe
: rchabilitation, within extensive UFW reduction programmes to be undertaken by the DWS, with
the aim of meeting the ambitious UFW targets established by the GOL. We have scen that the
' achicvement of UFW reduction programmes will have considerable impact on the improvement
of thc availability of waler, which is expeeted to mect the above mentioned Standard Water
Deimand rates by 2010.
i

For budget evaluation purposcs, the number of connections Lo be rehabilitated is evaluated on

the basis ol the present ratio of network length per service connection, while adding 25% to
include non-domestic uscrs.

Table 5-7: Assumced Average Pipe Ratio

Governorates Ralio
(lh/Connccl.)
Anbar 14,7
Bubil §,5
Baghdad _ 30,6
Basrah 19.5
Diala 14,1
Dohuk 7,6
Erbil 5,8
Kerbala 10,9
Mayoralty of Baghdad 20,4

Missan 11,5
Muthanna 18,2
Najaf 19,1
Ninevah 455
Qadisiyah : 11,3
Salaheldin 19,9
Sulaymaniyah 54
Ta'meem 8,2
Thiqar 7,9

Wasit 7,1
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Customer Meters

At present there are no meters on scrvice conncctions, except in Baghdad, where most of them
need replacement. No rehabilitation is therefore envisaged but replacement or installation of
new facilitics, which would be performed in Phase 1 and 11, with the aim of supporting UFW
reduction programmes.

5.4.3.2.2 Upgrading and Exlension Requirements

Treatment Facilities and Intake Works

The requirements in terms of upgrading and extension of the water treatment facilities and
source works arc cvaluated according to estimated water demand up to year 10.

The type of facilitics to be built (conventional treatment plants/and or compact units and/or
wells) need to be adapted to local constraints tn cach Governorate,

Reservoirs

Concemning storage for the treatment and distribution facilities, requirements are expressed as a
percentage of water demand.

Distribution network storage capacities should satisfy the following requirements:
e Regulation of production of treated water

¢ Pump regulation

e Regulation of variations in flow demand

« Continuity of service in the case of treatment facility stoppages (in the case of daily servicing
of filters, power cuts, ctc.).

To meet these necds, the total storage capacity requircment was estimated according to usual
standards as the average demand for a period of 24 hours.

Assuming that the users are gencrally equipped with a reservoir with a capacity estimated from
12 to 24 hours’ demand, the required storage capacity at treatment plants and pumping stations
was estimated as 12 hours of average installed production capacity.

These estimates are the basic data for the calculation of extension requirements.

Pumping Stations

Upgrading and extension requirements with regard to pumping stations are ¢valuated on the
basis of the capacities available following the rehabilitation of the existing facilitics; and the
" future requircments associated with the increase in the production of treated water.

Year 2010 requirements are expressed in kWh assuming an average delivery pressure equivalent

to 60 m head of water.

Distribution Network
The requircments for upgrading and extending distribution networks arc calculated as [ollows:
The number of service conncections (SC) to domestic uscrs is estimated by:

DSC =SP/CR
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¢ DSC is thc number of service conncctions to domestic users. The Non Domestic Service
Conncctions (NDSC) are estimated as 25% of the DSC.

¢ SP is the served population,
o CR is thc above mentioned average conncction rate.
The length of pipe network extensions is estimated by:
Le =(DSC_2010 - DSC_2000)*L.C
o DSC is the number of domestic scrvice connections in ycar 2000 and 2010.
» Lcis length of the required network extensions in m.
¢ LC is the density of the network in metres per connection,
The average diameter of network extension pipes is estimated by the expression:
De = f{(WD2010-WD2000)
e D is the average diameter required for cxlchsions, and is a function of water demand.
e WD?2000 is the watcr demand in ycar 0
o WD20101s the water demand by year 10

The replacement and rehabilitation of pipe networks should take into consideration the demand
of the target year. These opcrations provide the opportunity to size the pipe networks correctly
and in conformity with target year demand, The method of calculating the average diameter of
the segments of network subject to replacement or rehabilitation is given below: '

L.2010*D2010 = Lrh*Drh + Le*De + Lu*Du
Drh = (L2010*D2010 — Lu*Du — Le*De) / Lrh
Lrh=Lr+Lh
1.2010 = L2000 + Le
D10 = f{(WD2010)

Lu=1L2000 - Lrh

e L2000 is the present network length.

s L2010 is the network length by year 10.

o D2010 is the average p‘ipc diameter by year 10.

¢ Lrh is the length of network subject to replacement and rehabilitation.
¢ Lu is the length of network that remains unchanged.

¢ Du is the average diameter of the unchanged length of network.

Service Connections

The number of non-domestic users is calculated as 25% of domestic users.
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Customer Meters _ _ _
All uscrs (domestic and major consumers) will be equipped with a meter by year 10.

Production and District Meters

Production and district meters should be installed in Phase 1 to obtain a better undcerstanding of
the water supply system operation -and to improve opcration accordingly, including control of
unaccounted-for-water. '

Quantity requirements are cvaluated on average as follows:
» 1 production melcr at the outlet of cach treatment facility.

¢ | distribution network meter for cach distribution scctor. A distribution scctor corresponds to
a sub-rescrvoir serving an urban population of 20 000, or a rural population of 10 000.

Vehicles

The need for vehicles for normal operation and maintenance of the public utilitics is cxpresscd
as a typical ratio, bascd on the experience of consultants in other countrics.

Table 5-8: P'lanning Assumption for Estimate of Vchicles

Vehicles . Unit No.
- Vehicles
Service vehicles ~ No./Employee 0.1
Trucks No./KM of pipes 0.01

5.4.3.3 Opcerating Requirements

5.4.3.3.1 Staff

Staff requirements are cvaluated on the basis of the following ratios, which reflcet the usual
staffing profile in well-operated facilities:

Table 5-9: Planning Assumption of Staffing Requirements

Type of Activity Nb. Empl. Unit
Operation WTP 10 Nb./site
CU 8 Nb./site
Wells 4 Nb./site
Storage 4 Nb./site
Boosting 4 Nb./site
Maintcnance Network 0.02 Nb./km
Lcak Detection 0.01 Nb./km
Customer service 0.0005 | Nb./connect.
Admin 2% % of Total

Nota: An higher ratio has been assigned for the city of Baghdad, representing an average of 80
cmployees per site,
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5.4.3.3.2 Power

Power costs are determined according to the lift requirement:
e 10 m for raw water intake works located upstream from treatment plants

¢ 60O m for booster stations delivering water to distribution networks.

5.4.3.3.3 Treatment Chemicals

Chemicals requirements are evaluated on the basis of the following needs:
» Aluminium Sulfate: 30 ppm

» Chloride: 3 to 4 ppm.
5.4.3.4 Unit Costs

5.4.3.4.1 Rehabilitation Of Production Facilities

This includes treatment plants and boosting stations. An average rehabilitation cost function was
developed, which relates the capital investment in foreign currency to the m*/d of gained
production capacity. The cash component of these projects is assumed to be limited to
acquisition and contract management, works supervision and commissioning.

80,00 _ _
60,00 Y — : = 2]9"194533
50,00 —
40,00
30,00
20,00
10,00

10,3017

Unitcostin USS/m3

- T T —T i

| 10 100 1000 10 000 100 000
Gained Production in m3/d

]

Chart 5-1. Cost estimates for rehabilitation works

Other rehabilitation costs were estimated as a percentage of the cost of new facilitics:

Wells Curr/m’ 100%
Generators Curr/kwh 50%
Slorage Curt/m’ 50%
Boosting facilities | Curr/kwh 50%

Leakage detection facilities will be required. The corresponding capital cost was estimated by
considering the equipment required for a lechnical tcam of 3 employces covering 300 km of
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pipes. The average cost of the corresponding cquipment is cstimated at $60 000. The local cash
rclated expenditure is estimated as 10% of forcign expenditure.

UFW Reduction US$/km 200 +10% of local expenses in ID

5.4.3.4.2 Capital Expenditure for New Facilities

Treatment Facilities and Intake Works
The cost of new production facilitiecs was estimated on the basis of usual average intemational
unit prices. It 1s broken down into 2 components:

(FPU) Unit price for imported goods and scrvices in USS

(LPU): Local Unit Price for expenditure in 1D (Centre South Iraq and Mayoralty of Baghdad)
and NID (ARNI). '

- Conventional treatment plants:

FPU (USS$per m*/d)=315.6 - 19.4 Ln(RIPC)

LPU (MID per m*d) = 94,683 - 5,826 Ln(RIPC)
Where IPC is the Instailed Required Production Capacity in in?/d

- Compact Units:

FPU = §100 per m*/d

LPU = 30 millions ID per unit
- Wells:

PU = ($70 + 0,03 MID) per m¥/d

Distribution Facifities

Table 5-10: Cost Estimates Parameters

Upgrading & Unit Foreign Unit | Local Unit Af Bf Al BI
Extension ' Cost (§) | Cost (MID)
Storage Curr/m  |APIn(R)+Bf  |Al*In(R)+BI -1,47) 16,251 -0,01 0.16
Boosting facilities {Curr/kw A In(P)+Bf  [Al*In(P}+BI | 95,6491 227{ 0,0478] 0,1135
Pipes Curr/m  |Af*In(DN)+Bf |Al*In(DN)+BI] 0,27} 4,90{ 20,40| 296,00

¢ Ris the required storage capacily in m?

* P is the estimated required boosting capacity installed in kilowatts.
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Service Connections

Table §-11: Unit Costs for Connections Facilities

Upgrading & Extension Unit Foreign Unit Cost Local Unit Cost
; : (5) (MID)
Service Connections Curr/Unit 150 _ 0.033
Production Meters Curr/Meter 4 000 - 0.800
Block Meters Curt/Meter 2000 0.400
Domestic Meters Curt/Meter 20 - 0.004
Non-Domestic Meters Curr/Meter 40 0.008
Large-Customer Meters Curr/Meter 100 0.020

Vehicles
Table 5-12: Unit Costs for Vehicles
Upgrading & Exteasion Uit Foreign Unit
_ Cost (3)
Service Vehicles Curr/Unit 20 000
Works Trucks Curr/Unit 50 000

Local costs are estimated by assuming 10% must be added for procurement services.

5.4.3.4.3 Unit Operating Costs

Staff 201 800 ID/Empl/Year ‘
Salaries are expected to be re-evaluated over the period with an increase of 5% per annum

Power 8 ID/kWh
Chemicals
CHEMICALS AISO4 | 1D/kg 240 ol 0075 USS/Kg
CHEMICALS CI2 IDikg 45 Or 75 USS/K
Miscellaneous

This item includes operating matenals, tools, minor spare parts for routine servicing, overheads,
etc. and is estimated at 30 % of total staff costs.

5.5 Development Planning Options

5.5.1 Introduction

In the section below, the 2 basic scenarios are discussed. The Planning Indicators are evaluated
in order to cstablish action-planning prioritics in each Governorate. The detailed evaluation of
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quantitics and cost estimates of Capital expenditure and Operating costs for 2010 are attached in
the Appendix to this report.

As a conclusion, we compare the 2 options; the impact of the leakage management programme
is evaluated by comparing the rcsults obtained for the 2 basic options with a third option.

The third option aims to achieve the ideal service level targets while adopting a less aggressive
leakage reduction programme; with no leakage detection activities.

5.5.2 Ideal Scenario
The Ideal Option consists in achieving the GOI objectives for 20}0:
» Covcrage of 100% urban population and 90% rural population.
¢ Delivering the targeted rates of supply.
* Achieving an 90% efficiency rate for the production facilities .

» Achieving an efficiency rate for the distribution networks as scheduled by the Water
Authorities in 2010 (about 15%).

The initial situation is evaluated with respect to these targets by evaluating the planning
indicators: '

s Coverage: WSC/WSC target
* Supply rate: WSR/WSD

o Efficiency: (1-UFW)/(1-UFW target).
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Table 5-13. Evaluation of Planning Parameters for the Ideal Option

Governorates Coverage " Shortage Efficiency

- Year 2010 Target | Rativ | LPCD Required | Rutio % Required Ratio

2000

Anbar 95% 76% 207 532 39% 47% 15% 62% 95%
Babil 95% 71% 232 447 52% 34% 15% 78% 95%
Baghdad 94% 57% 635 466 100% 40% 15% 70% 94%
Basrah 98% 75% 311 478 65% 28% 15% 84% 98%
Diala 94% 80% 147 379 39% 3% 15% 81% 4%
Dohuk 97% 92% 89 474 19% 35% 15% 76% 97%
Erbil 97% 92% 123 509 24% 35% 15% 76% 97%
Kerbala 97% 74% 232 494 47% 32% 14% 80% 97%
Mayoralty of | 100% 100% in 707 53% 50% 13% 57% 100%
Baghdad
Missan 97% 63% 204 495 41% 30% 10% 78% 97%
Muthanna 95% 66% 203 437 47% 31% 16% 82% 95%
Najaf 97% 80% 305 531 ©57% 43% 16% 67% 97%
Ninevah 96% 72% 298 410 72% 20% 16% 94% 96%
Qadisiyah 95% 85% 154 559 28% 45% 16% 65% 95%
Salaheldin 94% 63% 212 431 49% 37% 15% 74% 94%
Sulaymaniyah | 97% 78% 49 500 10% 35% 15% 76% 97%
Ta'meem 97% 80% 448 425 100% 22% 16% 93% 97%
Thiqar 96% 67% 95 634 15% 50% 15% 59% 96%
Wasit 95% 76% 146 514 29% 40% 15% 71% 95%

The 3 charts below show how the public investment budget can be structured according to the
strategy adopted by the GOI with respect to service performance development.
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Chart 3-2. Coverage l’l.:mning Parameter for the Ideal Option
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Chart 5-4. Efficiency Indicator for the ideal Option

A Global Planning Performance Indicator was evaluated by weighting the above indicators in
order to reflect GOl strategy: first rehabilitating the capacity of existing facilitics, which would
include an aggressive leakage reduction programme, then expanding coverage and {inally
improving the scrvice level to meet the standard by 2010.

We cxpressed this strategy by cvaluating the following Global Planning Indicator: -

WGPI= 50% Efficiency + 30% Coverage + 20% Supply Rate
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Chart 5-5 Global Planning ludicator Evaluation for the ldeal Option

Table 5-15. 10-ycar Capital Expenditurc for the 1deal Option

Foreign Local Total Y of
(V%) (MID) (M5 Total
REHABILITATION: .
WTP 32 19 283 42 1%
CU 18 11025 24 0%
Wells 4 8238 8 0%
Slorage 2 1783 3 0%
Boosting 2 2143 3 0%
PIPLS 1157 555713 1 435 22%
Connections 114 25275 126 2%
Mcters 0 0 0 0%
Vchicles 0 ' 0 ' 0 0%
UFW reduction O 1 400
Sub-Tolal 1329 623 461 10641 26%
UPGRADING & EXTENSION
wWTp 221 60276 | 254 4%
CcuU 250 36270 268 4%
Wells 0 0 0 0%
Stlorage 12 120 181 72 1%
Boosting 80 28333 94 1%
Pipes 3574 78 300 3613 56%
Connections 208 46 121 231 4%
Meclers 124 27 554 138 2%
Vchicles 95 21 140 106 2%
UFW reduction 5 1017
Sub-Tolal 4563 424 177 4775 74%
MISCELLANOUS
Tolal Capex ] 5892 | 047 638 64106 642
Total Capex Per Year 589 104 704 042
| Capex/Capita - 200 $/inh,

SAFEGE = FEDRUARY 2001 27



CnarTer Five

The O&M cosls are summarised in the table below:

Table 5-17. Estimated 2010 O&M budget for the Ideal Option in Current Currency

OPERATION Imported goods Local Total % of
& services MID M$
(million USE) ( ) M) Total

Electricity - 8.591 13%

17 182.69
Chicmicals 23.49 23.485 37%
Salaries - 4.447 7%

8 893.49

Miscellaneous and 0.00 0.227

Sundry 454.09
Sub-Total 23.49 36.751] 57%

26 530.27

MAINTENANCE -

Local Supply & - 1.931 3%

Services 3 862.50
Imported Goods 25.49 25.489 40%

and Services .
Sub-Total 25,49 3 803 27.421 43%

MISCELLANQUS
Total Opex 48.97 30 393 64.171

Opex/M3 0.01 6.3 0.013 $/ny
| produced

'5.5.3 Minimum Scenario
_ * The "Minimum” Option consists in achieving a set of minimum targets, which are listed below:
* To maintain the current rates of coverage until 2010
» To achicve 90% efficiency in production by rchabilitating the existing facilities
e To dcliver the GOI rates of supply in 2010 to the population served by public utilitics

» To achicve 25% UFW, which represents a 40% reduction with respect to the existing
situation; with no leakage detection campaigns.

The initial situation is evaluated with respect to thesc targets by evaluating the following
planning indicators:

* Coverage: WSC/WSC target,

»  Supply rate: WSR/WSD

o Efficiency: (I-UFW)/(1-UFW ftarget)
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Table 5-19. Evaluation of Planning Parameters for the Minimum Option

Governorates Coverage (%) ' Shortage UFW

.

Year | 2010 Target | Ratio| LPCD | Required | Ratio % Required | Ratio
| 2000
Anbar 73% 3% 100% ]| 207 532 39% | 47% 23% 69%
Babil 67% 67% 100% | 232 447 52% | 34% 25% | 88%
Baghdad 54% 54% 100%1 635 466 100% | 40% 25% 80%
Basrah 73% 73% 100% | 311 478 65% | 28% 25% 95%
Diala 75% 5% | 100% | 147 379 39% { 31% 25% 92%
Doluk 89% 89% 100%] 89 474 19% | 35% 25% 86%
Crbil 90% 90% 100% | 123 509 24% | 35% 24% 85%
Kerbala 72% 72% 100% | 232 494 47% | 32% 24% 90%
Mayoralty of | 100% 100%  -{100% | 372 707 | 53% | 50% 13% 57%
Baghdad )
Missan 61% 61% 100% ] 204 495 41% | 30% 10% 78%
Muthanna 62% 62% 100% | 203 437 47% | 31% 25% 92%
Nujal 78% 78% 100% | 305 531 57% | 43% 25% 76%
Ninevah 69% 69% 100%{ 298 416 72% 20% 25% 100%
Qadisiyah 81% 81% 100%1{ 154 559 28% | 45% 25% 73%
Salaheldin 60% 60% 100% | 212 431 49% { 37% 25% 84%
Sulaymaniyah | 76% 6% 100% | 49 500 10% | 35% 24% 85%
Ta'meem 78% 78% 100% 1] 448 425 100% | 22% 25% 100%
[Thiqar 64% 64% 100%| 95 634 15% | 50% 25% 66% | ™
Wasit 72% 2% 100% 146 514 29% | 40% 25% 30%

)

7

The 3 charts below show how the public investment budget can be structured according to the
strategy adopted by the GOI with respect to service performance development.
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Chart 5-6. Coverage Level over the 10-year Planuing Period for the Mintmum Option
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Chart 5.7. Water Supply Rate Planuing Indicator for the Minimum Option

This objective is the same as {or the Ideal Option.
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Chart 5-8. Efficiency Indicator for the Minimum Optien

The Global Planning Performance Indicator was evaluated by weighting the above indicators in
order to reflect GOI strategy: first rehabilitating the capacity of existing facilitics, which would
include an aggressive leakage reduction programme, then cxpanding coverage and {inally
improving the scrvice level to meet the standard by 2010.

- We expressed this stralegy by evaluating the following Global Planning Indicator:

WGPI= 50% Efficiency + 30% Coverage + 20% Supply Rale
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Chart 5-9 Global Planning Indicator Evaluation l'o-r the Minimum Option

The local action plans will aim to achieve GPI = 100 in 2010. Dohuk will not require major
efforts except for Phase 1II; Najaf, Anbar and Erbil DWS should focus on developing UFW
reduction programmes. Leakage from the distribution networks is expected to be reduced by
replacing old pipes, rehabilitating connections and manaz.,inb metering records. This programme
does not include systematic leakage delection campaigns. Improvemcnt in supply rates will rely
on increasing production capacitices.

The costs of a national action plan according to the Minimum Option wcre cstimated as
indicated in the following summary tables. "
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Table §-21. 10-year Capital Expenditure for the Jdeal Option

Foreign Local . Total % of OF
(M$) (MID) (M$) Total
REHABHITATION
' WP 32 19 283 42 Y
Cu 18 11025 24 0%
Wells 4 8 238 % 0%
Storage 2 1 783 3 0%
Boosling 2 2143 3 0%
Pipes 1 055 474 421 1293 23%
Conneclions 114 25275 126 2%
Merters 0 ) 0 0 0%
Vehicles O 0 0 0%
UFW 0 0
reduction ’
Sub-Total 1 228 542 169 1 499 27%
UPGRADING & EXTENSION
WP 218 65 2063 250 4%
Cu 172 36270 190 3%
Wells 4] 0 0 0%
Slorage Il 113 686G 08 1%
Boosting 72 25 592 85 2%
Pipes 3175 39 078 3195 57%
Conncctions 99 22 108 111 2%
Melers 97 21 593 108 2%
Vehicles 82 18 141 91 2%
UFW 0 0
reduction
Sub-Total 3927 341 73 4 (W8 73%
MISCELLANQOUS
Total Capex i 5155 RE3 900 5597 560
Total Capex Per Year 589 518 88 390 560
| Capes/Capita 219 $/inh.

The capital cost per capita is 10% higher than in the ldcal Option. The O&M costs are

sunmmarised in the table below;
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DEVELOPING WATER SUPPLY SUB-SECTOR PERFORMANCE

Table 5-23. Estimated 2010 O&M budget for the Ideal Option in Current Currency

OPERATION Impaorted Local Total % of
Goods & (MID) | (MS$) .
Services Total
(million USS)
Electricity 5250 14%
2,63
Chemicals 6 ' 32%
6,15
Salaries 713 2%
0.36
Miscellancous 0,0 38 0%
and Sundry 0.02
Sub-Total 0 6 002 48%
9,15
MAINTENANCE,
Local Supply & 1032 3%
Services 0,52
Imported Goods 9.4 49%
and Services 9,39
Sub-Total 9 1032 10 52%
MISCELLANOUS
Total Opex 16 7034 19,059
Opex/M3 0,012 56] 0,015 $/m’
produced

The OPEX average cost of water supplied is 10% higher to account for inelficient operations.
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Map 5.1: Water Supply Rehabilitation Needs in w'/d gained
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Ma 5.2: Required Increase of Installed P;oduction Capacity in Urban Areas
(fdeal Option m¥d) *
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DevELOPMENT OF THE SANITATION SUB-SECTOR FOR SEWBRAGE AND GARBAGE

6. Development of the Sanitation Sub-
sector for Sewerage and Garbage

6.1 General

The planning tool described in this section is designed to determine the priorities for the water
and sanitation sub-sectors.

Based on the analysis of the present situation (performance indicators) and the objectives in
terms of the level and quality of the different services, the tool will be used to evaluate:
quantitative requirements in terms of facilities; operating requirements; and capital and
operation expenditures to be engaged over the next ten years.

Once obtained, this data will be used to formulate an ideal solution and the feasibility of this
ideal solution with respect to the technical and financial constraints. An optimum solution will
then be determined taking into account the feasibility criteria.

The use of the tool involves the implementation of the following procedures:

¢ Rating and evaluation of Districts and Governorates based on database data and performance
indicators.

e Weighting of the criteria with a view to ranking the Districts and Govemnorates according to
the performance indicators.

* Identification of ideal objectives for each region for the yearn + 10,

» Calculation of quantities in terms of rchabilitation, extension, reinforcement and operation.
¢ Cost evaluation of the ideal solution: CAPEX and OPEX.

e Comparison of the evaluation results with regional technical and financial criteria.

* Revision of the objectives with a view to defining the optimum solution and the associated
CAPEX and OPEX.
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Chartes Six

6.2 Structure of the Sanitation Tool

6.2.1 Structure of the Sanitation Planning Tool for the Sewerage Sector
6.2.1.1 Main Stages in the lmplcmcntation of the Tool

The following schematic presents the main sieps involved in the implementation of the planning
tool for the evaluation of sewerage investment requirements and opcration costs.
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STRUCTURE OF THE PLANNING TOOL (SEWERAGE)
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CHAPTER SIX

6.2.1.2 Data used by the Sewage Planning Tool
The data underpinning the sanitation planning tool is as follows:
¢ Sub-district urban and rural populations as asscssed for the year 2000,
» Sub-district urban and rural population forccasts for the ycar 2010.

e Present sanitation coverage: urban coverage by scwerage, urban coverage by on-site
sanitation, rural coverage by on-site sanitation,

* Environmental data concerning the groundwater table level and river vulnerability,
e Description of existing scwerage sysiem (quantitics).

¢ Condition of the existing sewerage system (cfficiency).
6.2.1.3 Guidclines for Prioritisation / Sewage Performance Indicators

$.2.1.3.1 General

In the present section, guidelines are proposed for prioritising projects at Governorale level
within the different regions, together with proposals for performance indicators and weighting
of indicators.

The first part of this scction outlines the general methodology, while the proposed rating and
weighting systems are presented in the scetion “*Development of the Sanitation Sub-sector™.

Performance indicators include:
* Adcquacy indicators: coverage and level of service.

e Dependability indicators. These indicators are primarily related to the external factors that
have an impact on defining or prioritising scctor development.

» Lificiency indicators. These describe the condition of existing infrastructure and arc used (o

assess rehabilitation requirements. They are not used for prioritisation purposcs, since
rchabilitation is the GOI priority.

6.2.1.3.2 Sewerage Performance Indicators
‘The tool incorporates the following indicators:
e Sub-district size
* Scwcrage coverage in urban areca
¢ On-site sanitation coverage in urban arcas
» On-silc sanitation in rural arcas
e Groundwaler table
» River vulnerability,

At the sub-district level, indicators are expressed by a rating system of 0 or 1. A rating of 0
indicates low priority while I indicates high priority.
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DEVELOPMENT OF THE SANITATION SUB-SECTOR FOR SEWERAGE AND GARDAGE

The different indicators arc calculated according to the tables described in Section®*.

6.2.1.3.3 Sewage Indicator Weighting

The indicator ratings for each sub district are then adjusted by allocating a specilic weighting to
cach indicator. These weightings will differ according to whether they apply to urban or rural -

arcas.

The weighting matrix can be adjusted to better evaluate the sensitivity of the final rating to the
weighting given to each indicator.

6.2.1.3.4 Ranking of Governorates by Order of Priority

The ratings given to each sub-district of a given Governorate are then totaled to rank the
Governorates of a given region by order of priority.

It is these totals by Governorate that will provide the basis for the adjustment of equipment
objectives and the definition of the quantities of work to be carried out.

6.2.1.4 Assessment of Quantities

Unless otherwise specified, the same set of unit parameters is used for cach Governorate
(dcfault value). '

6.2.1 .4.1' Investment

Rehabilitation Requirements
¢ Scwer Lines
The proportion of existing scwers that require rchabilitation is defined as a percentage of the
total sewer system length. The associated data is given in the chapter on assessment.
¢ Pumping Stations

The rehabilitation requircment is deduced from the pumping station efficiency. For instance,
the rehabilitation cost for a pumping station whose efficiency is assesscd as 40% will be
cqual to 60% of the investment cost for a pumping station of the same capacity.

» Scwage Treatment Plants

Same mechanism as for pumping stations.

Extension Requirements
* General

The decision whether to build compact trcatment plants or alternatively, larger, more central
scwagc treatment plants has an impact on the scwerage programme in terms of quantitics and

cost.
As long as the embargo remains in place, the construction of large trunk scwers of diameters

grealer than 1500 mm is not feasible. A more realistic solution is to favour compact scwage
trcatment plants over major transmission structurcs (pumping stations and large trunk

SCWCETS).

Jung 2001 - SAFEGE
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The planning tool is established on the basis of this assumption. However, since this decision

-may be open to question, the planning tool allows for any modification of the approach.

The distinction is accordingly made between:

- Sewer networks and pumping stations located downstream of compact installations.
- Trar;srhission systems which are presently assessed as 0.

- Scwage treatment plants, which at this stage are considered as compact installations.

Sewer Lincs

~ For cach Governorate, the requirement will be expressed as scwer system length per

inhabitant served.

The term “sewer lines” includes the (small-diameter) collecting system and the trunk sewers
up to the catchment outlet but does not encompass house connections. It is assumed that the

average Governorate population served is 100 000 and for Baghdad, a population of 500
000.

are as follows:

The figures incorporated-ifi the tool as airmiti testi

. .

Table 6-1: Sewer Length per Capﬁa -

S
\\\."‘\-‘.
Govern(‘iraw\ ‘__.‘S(W#k{gth per Capita
eters per Inhabitant)

‘| Mayoralty of Baghdad 1.06
| Others 1.40

Pumping Stations

The number of pumping stations per 100 000 inhabitants depends on the level of the
groundwatcr table and on the gradient of the land.

At this stage, the pumping stations are differentiated according to:
- Very high water table (as in Basra)
- High water table (Baghdad)

- Low watcer table (Mosul) S

6:6-2: Number of Pumpingm

Water Table “{-Number of Mai m of Small
Level Pumping Stations Pumping
per 100 000 Stations per
Inhabitants 100 000

Inhabitants

20 000 m*/day 1 700 m’/day
VHWT 4 22
HWT 2 6
LWT 1 : 0

Power consumption is calculated assuming a Total Manometric Head (TMH) of 7m.
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« Connections

‘Table 6-3: Number of Connections per Capita

Governorate Population Number of Number of Sewer
Sewered Inhabitants per Connections
Sewer '
. Connection
Target (%) of Assessed by the Population
Total urban number of sewered x number
population inhabitants per of sewer
water connection | connections
+ Septic Tanks
Qutsidc local authority remit. To be borne by users.
e Vehicles
Table 6-4: Number of Vehicles
Governorate Number of Special Auxiliary Cesspit
Yacuum and Vehicles "Vehicles Emptiers
Jetting Machines
1 per 50 km sewer |1 per 100 km 1 per 10 staff 1 per 10 000
line sewer line inhabitants to
be served by
on-site
sanitation

e Sewage Treatment Plants

Table 6-5: Number of Sewage Treatment Plants

Governorate Sewage Treatment Plants

Power Consumption

Compact units
Unit capacity 50 000 PE capac
(PE = population equivalent)

0.06 kWh/day/inhabitant

ity

"6.2.1.4.2 Operating Requirements

Table 6-6: Stall Requircment

Covernorate { Administration Sewer . Jetting Special Pumping Sewage
(Studies) Cleaning Machines, VYehicles Stations Plants
Vacuum and
; Cesspit
l Empticrs
20 6 per 100 km | 3 per vehicle | 6 per 4 per 10 per
sewer line vehicle pumping 50 000 PE
station

JUNE 2001 - SAFRGE
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Power for pumping stations and scwage treatment plants is taken into account.

6.2.1.5 Cost Evaluation

6.2.1.5.1 General

The cost cvaluation is based upon:
» The above-mentioned quantities
* Unit costs,

Investment and operating costs are calculated for year 10. The results are given as yearly
average costs at Regional and Governorate levels.

6.2.1.5.2 Unit Costs

Investment Costs

* Sewers s L e o ""“”‘“\

Table 6-7: Sewer Unit Investment Costs

Governorate Local Unit Price Foreign Unit Cost
Mayoralty of Baghdad 1D 56 657 per m USD 65.8 per m
GCWS Very High Water T ID 21 786 per m USD 26.8 per m
GCWS High WT ID 16 935 perm USD 26.78 per m
GCWS Low WT ID 12078 per m USD 20,03 per m
Northern Region 1D 2 700 per m USD 20.3 perm /
| —
» Pumping Stations T T s e

r’/ T e e

Table 6-8: Pumping Station Unit Investment Costs

Region Small Pumping Station Main Pumping Station
1700 m*day 20 000 m*/day
Local Cost Foreign Cost Local Cost Foreign Cost
UsD USD
Mayoralty of ID 21 500 000 40 000 ID 138 000 000 150 000
Baghdad
\\ GCWS ID 21 500 000 40 000 ID 138 000 00Q 150 000 /
tNorthern Region| NID 239 000 40 000 NID 1 530 000 150 000
« “House Connection -
o . -
. o
.a---“"“"_//
_______ —
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Table 6-9: House Connection Investment Costs

-(Governorates House Connection Costs
Mayoralty of Baghdad 1D 200 000
GCWS ID 100 000
—=b Northern Region NID 1 100

¢ Septic Tanks Investment Costs are not assessed

e Sewage Treatment Plants

Table 6-10: Sewage Treatment Plaats Investment Costs

Governorate Capacity Local Cost Foreign Cost
USD/PE
Mayoralty of Baghdad |50 000 PE ID 10 000/PE {USD 50 /PE
GCWS 50 000 PE ID 5 000 ID/PE | USD 50 /PE
Northern region 50 000 PE NID 100/ PE USD 50 /PE

PE is the population equivalent.

¢ Vehicle

Table 6-11: Vehicle Investment Costs

Jetting Yacuum and Special Auxiliary
Machine Cesspit Vehicle Vehicle

UsD Emptiers USD USD ‘
250 000 250 000 60 000 20 000

Operating Costs
o Staff

Salaries and other personnel remuneration are estimated at ID 258 000 /capita/year (average
figure within GCWS)

The same figure is used for The Mayoralty of Baghdad and the Northern autonomous region
(taking into account the exchange rate).

o Power
20 ID/KWh

e Vehicle Operating Costs

Table 6-12: Vehicle Operating Costs

Jetting Yacuum and Special Auxiliary
Machines Cesspit Emptiers Vehicles Vehicles

Local ID /NID 100 000/11 000 100 000/11 000 40 000/4 400 20 000/22 000

JUNE 2001 - SAFEGE 15
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» Overheads and Miscellancous (Consumables)

Asscssed as 30% of staff salaries & wages.

6.2.2 Structure of the Sanitation Planning tool for Garbage Collection

0.2.2.1 Steps Involved in Implementation of the Tool

The following schematic presents the main steps involved in the implementation of the planning
tool for the evaluation of investment and operation costs for garbage management.

STRUCTURE OF THE PLANNING TOOL (GARBAGE)

SUB-DISTRICT /
DATA Current populatloy
RATIO OF QUANTITIES

Garbage production
Collection organkeat
SUB. DISTRICT DATA Number of vehicies
Recant vehicles Staft
Landfill capachy -

{ Quantities required year 1 for each subdistrict J

Vehicies, staff, assessment of existing

Growth rate of the

population
¢ BY REGION
Urban population . Parcant facth d
[ Year 10 ] Ps ge of n.u: of
L Collection / Land i}l disposal
1
v 3
Quantities required year 10 for each sub-district
vehicles, staff, landflls
UNIT COST
Investment 1
Operation L 4
Lﬂ YEARS CAPEX AND OPEX CALCULAT!ONJ
T
REVISED OBJECTIVES
FEASIBILITY CRITERLA BY REGION
collsction/Landfill disposal
h 4
L CAPEX AND QPEX PROPOSAL J

/ oaTA”/ [ PLANNING and UPDATING OF DATAJ I DECISION J ﬁALCUMMN J

Chart 6-2: Framework of the Garbage Planning Tool
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6.2.2.2 Data Incorporated in the Garbage Management Planning Tool

The data incorporated in the garbage management planning tool is as follows:
¢ Urban Population as assessed for the year 2000, per sub-district.

« Urban populations forecasts for the year 2010, per sub district.

s Classification of sub-district according to size of urban population.

» Existing equipment (quantities).

« Governorate investment budgets as per MOU programme.

6.2.2.3 Guidelines for Prioritisation

6.2.2.3.1 General

In this section guidelines are proposed for prioritising projects at Governorate level within the
different regions, together with proposals for performance indicators and weighting of

indicators.

The first part of this section outlines the general methodology, while the proposed rating and
weighting systems are presented in the section “*Development of the Sanitation Sub-sector”,

Performance indicators include:

* Adequacy indicators such as coverage and level of service.

"« Dependability indicators. These indicators are primarily related to the external factors that

have an impact on defining or prioritising sector development.

¢ Efficiency indicators. These describe the condition of the existing infrastructure and are used
to assess rehabilitation requirements. They are not used for prioritisation purposes however,
since rehabilitation is the main priority.

6.2.2.3.2 Garbage Management Performance Indicators

The tool incorporates the following indicators:

* Sub-district size (urban population).

» Ratio of existing equipment to theoretical equipment.

Existing and theoretical equipment is assessed in USD (as new value).

At the sub-district level, indicators are expressed by a rating system of O or 1. A rating of 0
indicates low priority while 1 indicates high priority.

6.2.2.3.3 Weighting of Garbage Management Indicators

Once the indicator ratings for each sub district arc obtained, these are weighted, assigning a
specific weight to each indicator.

The weighting matrix can be adjusted to better evaluate the sensitivity of the final rating to the
weight given to each indicator.

JUNe 2001 - sarEGE
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6.2.2.3.4 Classification of Governorates by Order of Priority

The indicator ratings for cach sub-district of a given Governorate are then totaled to rank the
Governorates of a given region by order of prionty.

It is these totals by Governorate ihat will provide the basis for the adjustment of equipment
_objectives and the definition of the quantitics of work to be carricd out.

0.2.2.4 Quantitics Assessment

6.2.2.4.1 Garbage Colleclion

Typology

Garbage collection is organised on the basis of the size and nature of the urban arca served. The
tool works on the assumption that the different types of collection can be scparated into 4
categorics, Types 1 1o 4, which are given below:

Table 6-13: Garbage Collection Typology

P'roduction of Garbage by Means of Collection
the Sub-district Urban
Population
Garbage production is less The collection equipment is limited to tractors with carriages of 1.6 ton
than 2.5 tons per day capacity (Type 1)
Garbage production is The collecting cquipment comprises:
ZC'WCC" 2.5and 50 tons per [ o Garbage presses (8 m’) for 90% of garbage production (Type 2)
ay

¢ Tractors and hand carriages for 10% of production (Type 1)

Garbage production is more | The collection equipment comprises:
than 50 tons per day

¢ Garbage presses (8 ni®) for 80% of garbage production (Type 2)

+ Containers removed by lorrics equipped with crane for 10% of
garbage production (Type 4)

+ Fleet for dense areas (10% of production) comprising: tractors,
tippers, shovels and dumping trucks (Tvpe 3)

Unit Capacities by Means of Collection

» Type 1: 1 tractor handles 1.66 tons per day
» Type 2: 1 parbage press 8 m’ handles 2.5 tons/day

. 'Typc 3: 1 flcet comprising 2 tractors, | shovel, 1 dumping truck and 1 tipper handles 5 tons
per day

¢ Type 4: 2 lorrics and 5 containers of 4 m’ handle 5 tons per day.
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Staffing
e Type l: 2 people .
o Type2 3 people
o Typel: 7 people
o Typed: 4 people

6.2.2.4.2 Landfill Areas

Number of Landfills

Each sub-district is in principle equipped with one landfill with a 10-year storage capacity. Sub—
districts producing more than 200 tons of garbage per day are equipped with one landfill per

200 tons produced.

Equipment
The landfills are cquipped as follows:

e Landfills receiving less than 50 tons per day: 1 bulldozer.

o Landfills receiving more than 50 tons per day: 1 bulldozer, 1 shovel, and 1 compactor.

Staff
For each landfill:

* Less than 50 tons per day: 1 person.

* More than 50 tons per day: 3 people.
6.2.2.5 Cost Evaluation

6.2.2.5.1 General

The cost evaluation is based upon:
¢ The above-mentioned quantitics

+ Unit costs.

Investment and operating costs are calculated for year 10. The results are given as average
annual costs at the Regional and Govemorate levels.

6.2.2.5.2 Unit Costs

Investment Costs

¢ Vchicles

JUNE 2001 « SAPEGE
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Table 6-14: Garbage Investment Unit Costs
Garbagpe | Tractors | Dumping | Shovels | Tippers | Lorries | Containers | Bulldozers | Compactors
Presses Trucks
uUsD USD Usb USD UsD USDb Uusp USD USD
150 000 40 000 50 000 25000 50 000 50 000 10 000 30 000 30 000
Operating Costs
* Staff
1D 258 000 / capita / ycar
o Power
ID 0.1 /kWh
e Vchicle Operating Costs
Table 6-15: Vchicle Operating Costs
Garbage Tractors Dumping Shovels Tippers Lorries | Containers | Bulldozers | Compac-
Presses Trucks tors
USD/year | USD/year | USD/vear | USD/vear | USD/year | USD/year § USD/year | USD/year | USD/year
Local ID1 | 100 000 40 000 40 000 40 000 40 000 40 000 40 000 40 000
Forcign 10 000 4 000 4 000 4 000 4000 4 000 4 000 4 000
USsD

6.3 Development of the Tool for the Sanitation Sub-sector

6.3.1 Sector Development Objectives and Strategies

The GOI's primary aim with regard to the Sanitation sub-sector is to ensure the hygienic
disposal of all solid and liquid wastc.

To mect this objcctive, three subsequent stages of works are required:

e Stage 1: Rchabilitation of the existing system to cnhance cfficiency and improve
performance and quality.

e Stage 2: Achicvement of universal coverage.

o Stage 3: Increased level of service in line with population growth. '

The strategic approach for planning sanitation sector development is outlined below,

With regard to sanitation, the fulfillment of these objectives will result in the treatment of the
polluting effluents -particularly in densely populated areas where there is a greater risk to
human health - and the sanitary disposal of solid waste and the remaining efflucnt,

Increasing coverage to match "universal nceds™ would involve:

" Local costs in 1) are subject o the currency exchange rale used in the Northern Autononxms Region.
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. Expanding (after rehabilitation of the existing facilities) collecting systems connected to
treatment facilities (or more gencrally, to a hygienic system of disposal) and developing
adequate disposal facilities. :

e Providing operating services for individual sanitation systems, while ensuring hygienic
disposal of the associated sludge.

» Collection and disposal of solid waste (in urban areas).
The development strategy for the sanitation sub-sector must be formulated on the basis of:
* The cvaluation of the current situation.

o The infrastructurce investment program outlined for the ideal option and an cstimate of the
associated costs. The planning tool 1s designed to address this issue, as described above.

e The dcfinition of a minimum option. Rather than defining a minimum option involving a
combination of factors that are not known with any degree of precision and are subject to
rapid change, the methodology consists in proposing criteria for prioritisation. The limits to
scctor development are set by the financial and technical constraints.

6.3.2 Development of Global Performance Indicator

6.3.2.1 General

The current status of the sanitation sub-scctor is described in Chapter 3 «Sanitation ». The
asscssment 1s made on the basis of the data available and the information furnished by the
competent authoritics. ;

Unlike the drinking-waler sector, knowledge of the sanitation sub-sector is scant. Potentially
useful data for evaluating the sector often lacks precision and/or is incomplete. It is accordingly
reccommended the dalabase be consolidaled in the coming ycars, giving particular importance to
the consistency and uniformity of the data acquisition process across the different regions of
Iraq.

The current situation is presented as follows:

» Governorate coverage by sewerage in urban arcas and by on-site sanitation in urban and
rural areas.

e Aspccts related to garbage.
- o Notation of performance indicators.

*»  Weighting of performance indicators.
6.3.2.2 Existing Levcls of Service

6.3.2.2.1 Current Sewerage Coverage Levels

The current situation with respect 1o sewcerage is summarised by the following histograms:
s Coverage by scwer nctworks

¢ Coverage by on-site sanilation.
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SEWER COVERAGE
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ON-SITE RURAL COVERAGE
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Chart 6-5: Existing Oun-Site Rural Coverage

6.3.2.2.2 Aspecls Related lo Garbage

With regard to garbage collection, the level of service is assessed by comparing the existing
fleet of cquipment with theoretical needs. The indicator can be expressed as the as-new value of
the existing fleet (USD) divided by the value of the theoretical fleet (USD).

Al present, owing to the lack of equipment there is a failure to ensurc a satisfactory level of
service, which is re(lected by the accumulation of garbage all over the city.

The notion ol service coverage - i.c. whether or not one is served by garbage collection - docs
not appear relevant, The [atlure to meet the needs is duc o a combination of restricted
geographical coverage, insuflicient frequency of collection and inadequate cleaning, Given that
none of these factors arc dircetly measurable, the performance of the seetor has been asscssed
by comparing the existing {leets of cquipment (recent vehicles, including budgets on hold under
previous MOU phasces) with theoretical requirements.

‘The comparison, as presented above, shows the requirements ol the sector are far [rom satisficd.
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Tablc 6-16: Garbage Collection Level of Service

Region Governorate “Garbage
Collection
Indicator
Centre South Anbar 3
Babil 2
Baghdad 2
Basrah 2
Diala 2
Kerbala 5
. Missan 2
Muthanna 5
Najaf 2
Ninevah 3
Qadisiyah 3
Salaheldin 3
Ta' meen 1
Thigar 2
Wasit 2
Mayoralty of Mayoralty of Baghdad 25
Baphdad
North Dohuk 6
Erbil 9
Sulaymaniyah 7

6.3.2.3 Performance Ratings

The following two tables give performance indicator ratings for urban and rural arcas.

For cach arca the ratings take into account the weightings by sub-district (rating by sub-district

and weighting by the number of sub-districts of the Governorate).

The highest rating that can be given to any Governorate is 100. A rating for cach Governorate is
thus obtaincd that reflects the priority of the Governoratc with respect to the indicator
considered. The higher the rating, the greater the priority given to the Governorate with respect

to the criterion concerned.
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Table 6-17: Sewerage Performance Ratings for Urban Areas

Region Governorate Sub- Groundwater River Sewerage | One-site

district Level Vulnerability | Coverage | Sanitation

Size Coverage

Centre South Anbar 67 100 100 88 3

Babil 66 100 100 99 27

Baghdad 100 100 100 100 53

Basrah 97 100 100 90 33

Diala 52 100 100 100 0

Kerbala 78 100 100 93 37

Missan 49 100 100 98 48

Muthanna 54 100 100 100 25

Najaf 63 100 100 97 .0

Ninevah 50 100 100 99 40

Qadisiyah 48 100 100 99 9

Salaheldin 73 100 100 87 0

Ta' meem 47 100 100 99 100

Thiqar 62 100 100 98 0

Wasit 65 100 100 100 45

Mayoralty of  [Mayoralty of 100 100 100 100 100
Baghdad Baghdad

North Dohuk 69 0 100 100 0

Erbil 96 0 100 100 5

Sulaymaniyah 100 0 100 100 100

N-B: In the absence of reliable data, all rivers have

pollution inputs.

been classified as "highly vulnerable" to
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Table 6-18: Sewerage Performance Ratings for Rural Areas

Region Governorate Sub dist. Ground On-Site
Size Water Sanitation
Level Coverage

Centre South Anbar 60 100 34
Babil 87 100 15
Baghdad 100 100 74
Basrah 73 100 74
Diala 83 100 100
Kerbala 95 100 31
Missan 33 100 0
Muthanna 80 100 91
Najaf 93 100 80
Ninevah 75 100 100
Qadisiyah 79 100 14
Salaheidin 93 100 100
Ta' meem 50 100 100
Thigar 66 100 100
Wasit 69 100 0

Mayoralty of Mayoralty of 100 100 100

Baghdad Baghdad

North Dohuk 54 0 100
Erbil 100 0 100
Sulaymaniyah 72 0 100
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Table 6-19: Garbage Collection Performance Ratlngs

Region Governorate | Sub dist. | Garbage
' Size Level of
Service
Centre South Anbar 67 59
Babil 66 40
Baghdad 100 42
Basrah ' 97 38
Diala 52 40
Kerbala 78 94
Missan 49 36
Muthanna : 54 100
Najaf 63 30
Nincvah 50 50
Qadisiyah 48 53
Salaheldin 73 55
Ta' meem 47 29
Thigar 62 4]
Wasit 65 50
Mayoralty of Mayoralty of 100 100
Baghdad Baghdad _
North Dohuk 69 50
Erbil . 906 100
Sulaymaniyah 100 79

6.3.2.4 Weighting of Performance Indicators

The various performance indicators arc then weighted at the level of each Governorate. The
resulting rating is a weighted average of the ratings for each indicator.

For urban areas we propose to retain the following weighting coefficients:

Table 6-20: Weighting Coefficients for Urban Areas

Performance Indicators Coefficient
Subdistrict Size 4
Groundwater Count Level 1
River Vulnerability 1
Sewerage Coverage 4
On-Site Coverage 1

JUNE 2001 - SAFEGE 217



CRAPTER 5ix

For rural arcas we propose to retain the following coefficicnts:

Table 6-21: Weighting Coefficicnts for Rural Arcas

Performance Indicators Cocfficient
Sub-district Size 1
Groundwater Count Level 4
River Vulnerability 0
Sewerage Coverage 0
On-site Coverage 4

For the garbage component, we propose to retain the following cocfficicents:

Table 6-22: Weighting Cocfficients for Garbage Collection

Performance Indicators CoefTicient
Sub-district Size 1
Garbage Level of Service 4

For cach region, the Governorates are classified by order of priority in terms of equipment
needs: the higher the overall rating, the greater the priority of the Governorate in the region

considered.
Table 6-23: Ranking of the Governorates by Region: Urban Areas
Region Governorate Overall | Ranking
Rating
Centre South Anbar 72 15
Babil 89 4
Baghdad 100 1
Basrah 98 2
Diala 75 13
Kerbala 92 3
Missan 79 12
Muthanna 79 11
Najaf 79 10
Ninevah 73 14
Qadisiyah 79 9
Salaheldin 80 8
Ta' meem 83 7
Thiqar B4 6
Wasit : 85 3
Mayoralty of Mayoralty of 100
Baghdad Baghdad
North Dohuk 78 3
Erbil 89 2
Sulaymaniyah 100 1
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‘Table 6-24: Rauking of Governorates by Region: Rural Arcas

Region Governorate | Overall  {Ranking
: Rating
Centre South Anbar 67 11
Babil 61 12
Baghdad 89 8
Basrah 86 9
Diala 99 2
Kerbala 69 10
Missan 49 15
Muthanna 95 6
Najal 91 7
Nincvah 98 3
Qadisiyah 60 13
Salaheldin 100 1
T'a’ meem 95 5
Thiqar 97 4
Wasit 52 14
Mayoralty of Mayorally of 100
Baghdad Baghdad
North Dohuk 37 3
[irbil 100 1
Sulaymaniyah 82 2

Table 6-25: Ranking of Goveruorates by Region: Garbage Sector

Region Governorate Total Ranking
Indicalor

Centre South Anbar 66 3
Babil 50 10
Baghdad 59 5
Basrah 54 9
Diala 46 12
Kerbala 100 2
Missan 43 13
Muthanna 100 ]
Najaf 41 14
Nincvah 55 8
Qadisiyah 57 7
Salahcldin 65 4
Ta' mecem 30 15
Thigar 49 11
Wasit 58 6

Mayoralty of Mayoralty of 100 -

Baghdad Baghdad

North Dohuk 62 3
Erbil 100 1
Sulaymaniyah 84 2
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GLOBAL INDICATOR: URBAN AREAS
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DEVELOPMENT OF THE SANITATION SUB-SECTOR FOR SEWERAGE AND GARBAGE

6.3.3 Planning of Investment and Operatmﬂ Expendxture for the Sewage
Sub-sector

6.3.3.1 Policy Guidelines for the Improvement of the Iraqi Sewage Sub-scctor

This section presents the methods of calculation and recommendations relating to the planning
of investment and operating expenditure for the three major n,;,xons of Iraq: Mayoralty of
Baghdad, Centre South and North.

6.3.3.1.1 Guidelines

An analysis of the current situation allows the cumulative sewcrage and garbage collection
needs to be defined for cach Governorate and region in the current situation. The additional
expenditure needed to ensure service coverage for the target year 10 can also be caleulated by
cxtrapolating from the ratios and quantitics delined above.

At prescent, the level of investment to be allocated to cach of the three regions over the next 10
ycars is unknown with investment levels known only for the current year.

The decision-makers and technicians arc thus confronted with a number of choices, which
requirc a morc global understanding of the sanitation sub-sector and thc answer to three
fundamental questions:

®  Which projects are to be implcmcntcd as prionty projects in year 17

e What levels of improvement will be achicved in 10 years time if the level of investment for
ycar 1 is maintained over the next 10 ycars?

» Assuming that year 1 lcvels of investment arc maintained, does the technical capability exist
to keep apace of the associated service requirements?

To answer these questions, we have delined:

e Indicators and an overall rating for cach Governorate, which prioritisc actions to be
implemented in cach region.

e A database that provides a better understanding of the current situation and the rehabilitation
requirements for the cxisting works.

» A mcthod of cvaluating quantitics and costs which allows requircments to be cvaluated in
terms of improvements and extensions, as well as the operating costs for a given level of
SCIVICC COVCrage,

6.3.3.1.2 Recommended Slep

In the absence of any knowledge of the investments to be allocated to the scwage sub-sector
over the next 10 years, the following approach is proposed:

e Usc ol ycar 1 investment levels to extrapolate investment levels for the ensuing 10-year
period while assuming that the year 1 level can be maintained over this period.

e Calculation of the service coverage which can be achicved by region if year 1 investment
levels are effectively maintained over the 10 year period.

e Calculation of quantitics of work and opcrating resources to be implemented annually.

Jun 2001 - sAreos
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¢ Calculations of trends in operating costs over the ten 10-ycar period.

» Vecrification of technical and financial feasibility.

Investments

-4‘ - ) -.- -

The investment costs concern three main categorics of work:

+ Rehabilitation

» Reinforcements

* Extcnsions of the sewerage scrvice.

Rehabilitation relates to all repair work to existing facilities whose efficiency is lower than
100% and which, as a result of these insufficiencies, fail to fulfil their function correctly.

Reinforcements correspond to urgent extensions of the existing works to ensure the satisfaction
of current necds.

Exicnsions relate to all works intended to supply new inhabitants and thus to extend sewerage
coverage,

Operation

For a given level of investment, the associated level of coverage can be calculated and hence the
associated quantitics and operating costs.

Feasibility Criteria

The technical and financial feasibility criteria are primarily:

Technical capabilities:

o Local capacity of sewer pipes (m/year).

* Average technical resources and capacities of Iraqi companies with regard to sewer
construction (m per annum and per region).

» Potential for recruiting skilled operating staff.

Financial capacitics:

» Comparison between the resources available (from invoicing) and the operating costs
‘calculated for the target level of coverage.

6.3.3.1.3 Objectives (Ideal Scenario)

Investment and operating costs which are presented below are based on the following sector
development objectives.

e Urban area : 100% of the urban population is connected to sewer and treatment at year 10.

'« Rural area : 100% of sedentar rural population relies on on-site sanitation at year 10.
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Table 6-26: R
Region Unit Sewer Sewers | Pumping |Wastewater] Total
Connections Stations | Treatment
. Plants
Mayoralty of ID 10° 9 506.8] 8313343 11393 7 892.0] 101 872.4
Baghdad ‘
Centre South 1D 10° 1155.5 1 589.3( 3279.6 3 967.1 9991.5
~ [North ID 10° 0.0 0.0 1.3 18.6 19.9
Mayoralty of USD 10° 0.0 96.8 1.4 39.5 137.6
Baghdad
Centre South USD 10° 0.0 2.0 3.9 39.7 45.5
<pNorth USD 10° 0.0 0.0 0.1 8.4 8.5

6.3.3.2 Investments (Ideal Scenario)

The costs given in the various tables are in ID and USD year-2001 valucs. The costs in ID for
the northern region of Iraq are calculated assuming an exchange rate of NID 9 for ID 1.

6.3.3.2.1 Rehabilitation of the Sewage Sub-sector

The value of rchabilitation work is calculated on the basis of the efficiency of the work and the
current Jevel of coverage.

The following table presents evaluations of the investment costs necessary for the rehabilitation
of facilities in urban areas.

it tlp_n)in Urban Areas

For the rural areas cquipped with on-site sanitation, no rchabilitation is envisaged.

The expenditure engaged by the Iraqi administration in the past year is to be deducted from
future rehabilitation needs.

Table 6-27: Budgets Allocated

r Region Unit Sanitation | Sewage Total
Vehicles Pumps

Mayoralty of Baghdad [USD 10° 53 8.4 13.6

Centre South UsD 10° 14.1 4.5 18.6

North UsD 10° 0.0 0.0 0.0

It is instructive to calculate for each region the average rehabilitation costs per family. These
costs are as follows:

Table 6-28: Average Rehabilitation Costs per Family in Urban Areas

Region Existing Rehabilitation | Rehabilitation
Connections ID/connection | USD/connection
Mayoralty of Baghdad [475 338 214 316 289
Centre South 115 549 86470 394
North Data not available :

N-B: One conncction or one septic tank = onc family
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6.3.3.3 Reinforcement of the Sewage Sub-sector (Idcal Scenario)

The assessment of requirements in terms of reinforcements to the sewerage system in urban and
rural areas is presented in the following tables:

Table 6-29: Reinforcements in Urban Areas

Region Unit Wastewater | Auxiliary| Special | Jetting | Cesspit | TOTAL
Treatment | Vehicles | Vehicles | Machines | Emptiers
Plants
Mayoralty of  {ID 10° 30 135.0 0.0 0.0 0.0 0.0] 30135.0
Baghdad
Centre South 1D 10° 2094.5 0.0 0.0 0.0 0.0] 2094.5
North ID 10° 0.0 0.0 0.0 0.0 0.0 0.0
Mayoralty of usD 10° 150.7 4.7 2.2 9.0 23.8 190.2
Baghdad
" |Centre South  jUSD 10° 209 5.9 0.4 1.7 184.5 213.3
North USD 10° 0.0 1.1 0.0 0.0 40.8 41.9
Table 6-30: Average Reinforcement Costs per Family in Urban Areas
Region Existing Reinforcement { Reinforcement
Connections | ID/Connection USD/Connection
Mayoralty of Baghdad 475 338 63 397 400
Centre South 115 549 18126 1 846
North Data not
' available
Table 6-31: Reinforcements in Rural Areas
Region Unit Cesspit | TOTAL
Emptiers
Mayoralty of Baghdad | 1D 10° 0.0 0.0
Centre South ID 10° 0.0 0.0
North , ID 10° 0.0 0.0
Mayoralty of Baghdad | USD 10° |0.3 0.3
Centre South USD 10° {469 46.9
North USD 10° 9.8 9.8
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Table 6-32: Average Reinforcement Costs per Family in Rural Areas

Region Existing Reinforcement |Reinforcement
Cesspits and . .
Pit Latrines 1D/Cesspit USD/Cesspit
Mayoralty of 1 131 0 250
Baghdad
Centre South 170 323 0 275
North Data not 250
available

6.3.3.3.1 Extension of the Sewage Sub-sector (Ideal scenario)

Current scrvice coverage in rural and urban arcas has been estimated as follows, based on data
from the databasc.

Table 6-33: Current Levels of Service by Area

Region Urban Areas Rural Areas
Sewer Connection One-site
Level Connection Level
Mayoralty of Baghdad 80.0% 100.0%
Centre South 9.8% 37.9%

North

Data not available

Data not available

The calculations that follow are performed assuming a 100% connection level in both urban and
rural arcas. To determine the capital costs of the cxtensions for the target year 10, it is thus
nccessary to divide the total amounts by (100% - %) and to multiply the result by (target % -

% %) where ¥, corresponds to the values in the above table.

The estimated investments necessary for the extension of the sewage sub-sector in urban and
rura) arcas arc given in the following tables.

Table 6-34: Extension In Urban Arcas

Reglon Unit Sewer Sewer Small Hand Wastewater | Auxillary | Spacial | Jetting TOTAL
conneclion pumping | pumping { treatment vehicle | vehicla { machine

- : . R . station station plant

Mayoralty of Baghdad 1076 1D 64 481.0) 137 860.5| 28387.9| 142374 25792.4 0.0 0.0 0.0 270758.
senter South 1046 1D 149 570.7] 184 755.0 0.0] 16 384.2 59 363.1 0.0 0.0 0.0} 410073.
North 1046 1D 37 417.0§ . 661.6 181.0 211.3 382.8 0.0 0.0 0.0f 38853.
Mayorally of Baghdad |10*6 USD 0.0 160.1 52.8 15.5 129.0 12.3 1.5 6.1 377.
—enler Soulh 106 USD 0.0 227.3 0.0 17.8 593.6 2.8 51 21.2 867.
North 10%6 USD 0.0 50.0 30.3 207 1722 8.5 1.5 6.2 209.
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Table 6-35: Average Extension Costs .pcr Family in Urban Arcas
Region Number of New |  Extension Extension
Conncctions ID/connection [USD/connection
Mayoralty of Baghdad 322 405 839 810 1170 |
Centre South 1495 707 310 130 643
North 430 0l6 89 440 548 |

Table 6-36: Extensions in Rural Arcas

Region Unit Cesspit Total
Emptiers
Mayoralty of Baghdad ID 10° 0.0 0.0
Centre South ID 10° 0.0 0.0
North D 10° 0.0 0.0
Mayoralty of Baghdad USD 10° 0.1 0.]
Centre South UsD 10° 120.2 120.2
North usD 10° 15.5 15.5

Table 6-37: Average Extension Costs per Family in Rural Areas

Region Number of New | Extension | Extension
Cesspits and Pit
Latrines

ID/Cesspit | USD/Cesspit
Mayoralty of 388 0 250
Baghdad
Centre South 443 280 0 271
North 101 063 0 250

6.3.3.3.2 Improvement of the Garbage Service

The following investments arc necessary 1o expand the number of vehicles and equipment in
line with the necds of the 2010 population.

Table 6-38: Improvement of Garbage Service

Region Unit Collection Landfill Total
Equipment | Equipment
Mayoralty of Baghdad {USD 10° 153 10 163
Centre South UsSD 10° 441 11 451

North usD 10° 99| 2 101
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Table 6-39: Average Costs per Urban Inhabitant

Region USD/
Inhabitant
Mayoralty of Baghdad 35
Centre South - 26
North 30

6.3.3.4 Operating Costs

Year 1 and Year 10 operating costs at are presented in the following tables.

Table 6-40: Operating Costs in Urban Areas

Region Total Number of Operating Total Number of |Operating Costs|
Operating | Connections Costs per Operating Connections | per Connection
Costs Connection . Costs
Year | Year | Year I Year 10 Year 10 Year 10
ID ID/connection | ID 10%annum ID/connection
10%/annum |
Mayoralty of 32059 475338 6 744 7402.2 797 743 9279
Baghdad :
Centre South 1622.7 115 549 14 044, 11229.9 1611256 6970
North 1.8] Data not available| | 21.8 430616 51]
37
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Table 6-41: Operating Costs in Rural Areas
Region Total Number | Opcrating . Total Number| Operating
Operating | of Cesspit| Costs per Operating of Costs per
Costs and Pit Cesspit Costs Cesspit Cesspit
latrines and Pit
' latrines
Year 1 Year | Year | Year 10 Year 10 Year 10
10° ID/year ID/Cesspit| 10° ID/year ID/Cesspit
Mayoralty of 1.3 1131 1106 1.7 1519 1106
Baghdad
Centre South 207.4 170 323 1218 739.4] 613 603 1205
North 0.0 Data not 1.0 101 063 10
availablc

Table 6-42: Operating Costs for Garbage Management in Urban Areas

Region Total Qperating Total Operating
Operating cost per Operating | Costs per
Costs Inhabitant Costs Inhabitant
Year 10 Year 10 Year 10 Year 10
USD 10°  |USD/inhabitan ID ID/inhabitant
/annum : t 10%/annum
Mayoralty of 15 2.4 1358 213
Baghdad
Centre South 30 2.4 2 786 216
North 8 2.4 8 2.5

6.3.4 Example of Application

Current sewerage coverage is 80% in the urban area of the Mayoralty of Baghdad.

6.3.4.1 1deal Scenario

Contrary to the ideal scenario presenied in the above paragraph, we assume here an ideal
scenario of 95% sewerage coverage only instcad of 100%. 1t is for example purposc only since
we know that the objective of the Mayoralty of Baghdad is to reach 100% sewer coverage. The
point is to show, from a methodological point of view that in some governorates after master
plans have been carried out, the 10 years idcal objectives of 100% may appear excessive. The
methodology must therefore allow a lower objective to be sclected.

If, for the target year 10, an ideal scenario is determined consisting of a coverage level of 95%,
all rehabilitation and reinforcement work must be completed and the sewer system cxtended to a
further 15% of the population.

The investment costs for rehabilitation and reinforcement are defined above.

Given that the values of the extensions calculated above correspond to a 20% coverage of the
current "unserviced" population (100% - 80%), the investment costs for extending coverage to
95 % of the population are estimated on the basis of the amounts defined above multiplied by 15
% /20 %. .
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DEVELOPMENT OF THE SANITATION SUR-SECTOR FOR STWERAGE AND GARBAGE

Table 6-43: 1dcal chunrio: Investments

Investinents Total Total
ID10° | USD 10°
| Rehabilitation 101 872 138
Reinforcement 30135 190
Exlcnsion 239 264 335
TOTAL 372272 603

For the idcal scenario, the annual average value of the investments would thus be 1D 37 000
million and USD 66 milhon.

At this stage of the evaluation, it is reccommended that the work be phased as follows:

Table 6-44: Phasing of Work for the Idcal Scenario

Under this proposal:

Year 2 3 4 5 6 9 10
Rehabilitation 1D
uspo
Reinforcement |10
UspD
lixtension b
USD

¢ The rehabilitation component would be completed in the next 2 to 3 years.

¢ The reinforcement component would begin in year 3 and be completed by year 5.

¢ The extension component would be completed in years 5 to 10.

Per annum operating costs which are currently 1D 3 200 million would risc to 1D 7 068 million
by ycar 10 and the average cost per family would incrcase from 1D 6 744 in ycar 1 to ID 9 326

in ycar 10.

0.3.4.2 Optimum Scenario

The optimum scenario consists in using the available budget for the Mayoralty of Baghdad
region as cffectively as possible,

Objectives are defined for the next {0 years on the basis of the sanitation scctor budget after
allocation between waler, sewerage and garbage.

For example, for a budget of 1D 20 000 million and USD 40 million, the budgets f()l the next 10

years would be 1D 200 000 million and USD 400 million respccetively.

" June 2001 - SAFEGE -
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Table 6-45: Optimum Scenario: Investments

Investments Total Total
1D 10° UsD 10
Rchabilitation 101 872 138
Reinforcement 30 135 190
Extension 07 993 72
TOTAL 200 000 400

Given that cach percentage extension of service coverage corresponds to an investment budget
of ID 12 000 nullion and USD 17 million, coverage could be increased by 4% reaching 84% by
year 10. The limiting factor being the budget in USD, the surplus in ID is approximately ID
20 000 million and could be to assigned to the water and/or garbage sectors,

This amount could be used to subsidise the operating cost if the price of drinking water allows
operating costs to be covered.
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GUIDELMNES FOR WATER QUALITY CONTROL

7. Guidelines for Water Quality Control

7.1 Introduction

The objective of thls study is to assess the water quality control and surveillance system under
water suppliers and health/environment bodies in Iraq.

To do so, the consultant considered:

o The situation of the water supply in Iraq (sources in use, drinking water production,
distribution).

e The water quality in Iraq, both for the sources and the drinking water produced and
distributed.

e The institutional, organizational and regulation aspects of the water quality surveillance
(Department for Environment Protection and Development) and control (water suppliers).

e The implementation of the water quality control by Directorates of Water and the
implementation of water quality surveillance by the Ministry of Health (staff, equipment,
transport, methodology).

The assessment was made based upon:
¢ The data collected by UNICEF and SAFEGE regarding watcr supply and water quality.

e A three week visit to the various entities involved in the Water Quality Control and
Surveillance (water suppliers, Ministry of Health). Visits were made at national level
(headquarters in Baghdad) as well as at Governorate (Ninevah, Basra, Qadistyah and Erbil),
district and sub district level.

e Finally, an action plan was proposed, defining recommendations and specifications to
improve the water quality control carricd out by Water Suppliers in Iraq.

7.2 Water Quality

7.2.1 Sources

7.2.1.1 Sources in Use

I T e, e e T T

The main source used for producing drinking water in Iraq is surface water, coming from the
Euphrates and Tigris rivers, and their tributaries.
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Surface water accounts for 98% of the total production in the Central and Southern governorates
(sec Table 7-1). Groundwater is scarccly uscd and represents, only 2% of the water produced.
Wells and springs are somctimes uscd as a secondary resource, in addition 1o the surface water.

Wells and springs arc mainly found in small rural projects, in the governorates of Nincvah,
Salaheldin and Ta’meem, situated on the large central limestone plateau.

The use of groundwater and wells is much more developed in the mountainous three northern
governorates. For cxample, 500 decp wells are in operation in the govemorate of Erbil. The
decp wells approximately account for 50% of the production of Erbil City.

The groundwaler is not uscd in the southern governorales, as a result of high salinity. This
region is a flat lowland alluvial plain, with many lakes and marshes.

The Table 7-1 presents the water sources in use for cach governorate,

The Euphraics and the Tigris arc the two main rivers of Iraq. The two rivers rise in the
mountains of castern Turkey. The Euphrates flows through Syria to Iraq before emptying into
the Arabic Gulf. The Tigris flows to Iraq and joins with the Euphrates in Iraq before reaching
the Arabic Gulf via the Shatt-al Arab. The Tigris receives part of its water in Irag. The
Euphrates hardly reecives any waler in Iraq.

The Euphrates and its tributaries supply the governorates of (from upstrcam to downstircam)
Anbar, Kerbala, Babil, Qadisiyah, Najaf, Muthanna and Thiqar.

The Tigris and its tributarics supply the governorates of (from upstream to downstream) Dohuk,

"Nincvah, Erbil, Sulaymaniyah, Ta'meem, Salahcldin, Diala, Baghdad, Wasit and Missan,

The governorate of Basrah gets most of its water from Nasiriya (Thigar governorate).

The total fresh water withdrawal in Iraq is between 45 to 50 billion m’ per year, divided
between:

* Domestic usc 5%
« Industrial usc 8%

s Agricullural usec 87%

Extensive irrigation schemes have been developed in Iraq. The main projeets are in Ta’mcem
and southern governorates.

10 Sarkce - INTERNATIONAL DEPARTMENT
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Table 7-1: Sources in Use In Iraq (as % of production) - Year 1999

(UNICEF-SAFEGE data)
Governorate “%Well&Springs | %Surface Water

Dohuk - -

Sutaymaniyah - -

Erbit - -
Muthanna 1% 99%
Thigar 0% 100%
Qadisiyah 0% 100%
Wasit 0% _ 100%
Baghdad 0% 100%
Missan 0% 100%
Kerbala 0% 100%
Babil 0% 100%
Diala 0% 100%
Salaheldin 7% 93%
Najal 0% 100%
Anbar 1% 99%
Ta'meem 3% 97%
Basrah - 0% 100%
Ninevah % 95%
Mayoralty of Baghdad 0% 100%
TOTAL' 2% 98%

The country has been undergoing dry conditions the past two years (1999 and 2000). To this
adds the implementation of major dams in Turkey. As a result the average flows are lower. The
Tigris's average flow at Sarai Baghdad site was 890 m%/s in 1998, 584 m®/s in 1999 and 405

m’/s in 2000 (secFigure 7-1).

'

\
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A striking feature is that water resource management is already under stress due to shortage of

water. For instance, some water treatment plants are supplied from irrigation channels. The
management of irrigation induces big variations of flow and thus of raw water quality
(turbidity), due to rationing systems. In this context the optimum management of treatrnent
plants is very difficult. The global water management will be discussed under the water quality

control and surveillance chapter.

¥ the results does not include the three Northern Govemnorates. The proportion of groundwater/springs is much higher in these

govermnontes, in the range of 50% for Arbil City.
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" Figure 7-1: Average Tigris River's Flow — Saral Baghdad Site

1 it v " 000
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7.2.1.2 Quality

7.2.1.2.1 Data Collected
The consultant and UNICEF collected the following data:

e Raw water physxcal and chemical parameters collccted by GEWS for all Central and South
govemnorates except Basrah and Qadisiyah.

» Raw water physical and chemical data collectcd by Baghdad Water Authority.
» Physical and chemical paraméters collected by DOH in Erbil governorate _6n two samples.

e The report issued by the Environment Protection Ccmcr issued in 1992 and entitled
“pollution of running water in Iraq".

The aim of this chaplci‘ is not to carry out a full diagnosis of the source’s water quality, but to
point out its main features in order to define the context of watcr quality control and
surveillance activities.

7.2.1.2.2 Data Analysis
Central and South Gevernorates (Except Baghdad)

The compiled results (minimum, maximum and average from 1995 to 2000) are pfesentcd in
Appendix I for each governorate.

The quality of the rivers varies significantly from North to South of Iraq. The Total Dissolved
Solids periodically exceeds WHO standards (1500 mg/1) in the governorates of Missan, Thiqgar
and Anbar,

Figures 10-2 & 10-3 present the average conductivity and TDS in each govemnorate, as

measured by GEWS in year 2000, These two maps point out a significant difference of salinity
between the governorates North and South of Baghdad.
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Flgure 7-4 shows the evolution of conducuvuy and TDS from 1996 to 2000 in the Missan
governorate. '

The situation is of much concern in the Southern governorates since the salinity of water is
likely to increase as the quantity of water decreases. This phenomenon can be already noticed
when analyzing the data collected by GEWS from 1996 to 2000 (see Figure 10-4). The
extensive use of irrigation combined with high water tables in the South certainly contributes to
raise salinity levels. Alternative treatments such as Reverse Osmosis are under study in some
places (Amara for example).

Though salinity is within the WHO standard (based on health and tast¢ considerations) in most
governorates, it is too high for optimum opcration of distribution nctworks (early clogging of
pipes and equipment).

No ‘data is available regarding other parameters such as nitrates, nitrites, ammonium, iron,
manganese, copper, hcavy metals, organic constituents and pesticides (sec water quality
control). The report "pollution of running watcr in Iraq” dated 1992 identifics the main sources

~ of pollution (agricultural efflucnts, scwage discharges, industries). Very few data arc available

to quantify the impact of these sources of pollution on the Euphrates and Tigris rivers (quality
and quantity of efflucnts, river flow data).

The groundwalcr is reported to be too saline for drinking water production in the Southern
governorales. It is however used in the governorates, north of Baghdad such as Ninevah,
Salaheldin and Ta’mcem. -

Northern Governorates (Dohuk, Erbil and Sulaymaniyah) v

‘Wells and springs are used in rural places, with a simple disinfection treatment. A Coagulatiori;f "
- scdimentation-filtration—disinfcction process is used to treat the water abstracted from rivers in
urban centers’(example Erbil city).

1]

" “The walcr quality of both surface and ground waler is reported (WHO, DWS) to be suitable for

drinking water production using these treatments. The analyscs recently carricd out by WHO
indced indicate that both surface water and groundwater have low salinity. There is however no
data at the time of this assessment concerning organic constitucnts, pesticides and heavy metals.

It was reported (WHO, DWS) that high concentrations of nitrates (above 50 mg/l) are
somctimes found in water sources. 5 wells are contaminated in Erbil City, presumably by
human waste (scptic tanks, cemetery) in the immediale pcnmctcr of the wells (no protection
perimeter implemented),

Baghdad-

The Baghdad Water Authority is operating 7 trcatment plants, from Northem Baghdad (Khark)
to Southern Baghdad (Doura). The range of data collected for each DWTP (1 month) is not
enough to assess the evolution of Tigris water quality through Baghdad.

Besides, not cnough data could be collected to make an asscssment of the pollution caused by
the cffluents discharged in Tigris through Baghdad (number of industrics, cffluents’ discharge
and type, pollution load, Tlgns flow data...).

However the comparison of the raw watcr analysis done by GCWS upstream and downstream
of Baghdad, respectively at Al-Rashidia and at Al-Mada’n, allows us to point out a significant
increasc of conductivity. This is illustrated by Figure 10-5.

The analyses carried out by BWA in 1999 and 2000 indicate that concentrations of hcavy metals
arc within the WHO guidelincs.
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CHAFTER SEVEN

lhc compiled data collected by BWA is summarized in the table below (average for- the. - .
trcatment plants of Baghdad). ' ' :

Table 7-2: Water Analysis Results — Baghdad Water Authority - 1* Semester 2000

Analysis "~ Raw Water : " Treated Water l

Min . Max Ave Min Max Ave
Coler 0/5 0/5 0/5 0/5 0/5 0/5
Temperature 7 32 20 8 34 20
Turbidity N.T.U H 140 25 0.2 26.5 39
pH 74 8.3 8 7.1 8 7.7
Allalinity as CaCO, mg/t 118 171 146 114 - 162 141
Total Hardness as CaCOy mg/l 211 592 367 210 588 372
Calcium as Ca mp/ 53 159 04 52 155 97 _ I,
Magnesium as Mg mp/l 18 57 34 18 57 34 !
Chlaride xs Cl mp/t 39 179 94 -3 173 93
Conductivity microS/cm 540 1980 950 520 1710 i 935 l
Aluminum as Al mg/l Nil 0.16 0.01 Nit . 020 0.08 _
Total Dissolved Solids mp/l 350 1194 693 350 1062 680
Suspended Solids mg/l . 15 172 51 .
Iron as Fe mg/l 0.1 4.6 0.77 0,01 0.88 0.134
Sulfate a5 SO4 mp/l 90 445 266 90 440 263
Fluoride as F mg 0.07 0.30 0.15 0.04 0.5 0.14 I
Ammonis as NH3 mg/t <0.01 0.36 0.08 <0.01 0.08 0.01
Nitrite s NO2 mg/l 0001 003 - 0.006 < 0.001 0.002 0.00t
Silica as S102 mg/l 2.0 70 59 2 70 53
Nitrate s NO3 mg/t <1 <1 < <1 <1 <1
PO4 < 0.05 < 0.05 <0.05 <0.05 <0.05 <0.05
Mangsnese as Mn mg/l <01 <0.1 <01 <Q.1 < 0.1 <0.1
Cadmiuvm As Cd mg < 0.004 < 0.004 <0.004 < 0.004 < 0.004 <0.004
Lcad a5 Pb mp/l < 0.007 < 0.007 <0.007 < 0.007 < (.007 < 0.007
Copper as Cu mg/i 0.15 0.28
Zinc as Zn mg/l 0.07 0.14
Chromium as Cr mg/l < 0.005 0.028 0.013. < 0.005 0.026 0.011
Mercury as Hg mp/l <0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 _
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-

Figure 7-2: Average Cohddéﬁ_vity (micro'Slc‘m) for Year 2000 (Data Collected by GEWS)
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Baghdad: see detail
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Figure 7-3: Average TDS (mg/l) for Year 2000 (Data Collected by GEWS)
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' Appendix
Distribution plan for phase V1II

Exccutive Summary, 25 July, 2000,

The conditions of potable watcr and sanitation systems remain critical throughout Iraq. Rehabilitation
requirements arc estimated over US § 604.09 million, in addition USS 300 million to complete the
unfinished project to serve 1.8 million inhabitants. The garbage collection had been neglected due to
the shorage of funds and the scctor necds USS 100 million to purchase sparc parts and new
cquipment. However, duc to limited funds, the Plan allocates USS 604.09 million, of which USS 133
million for Baghdad serving about 6 million people in the city and its surrounding districts, US$
471.09 million to be provided for the rchabilitation of water and sanitation facilitics in the remaining
governorates, including USS$ 161.09 million for the rchabilitation of water and sanitation facilitics in
the three northern governorates, Deterioration in this scclor continucs as referred to in the UN
Scerctary-General’s report of 8 Junc 2000 (S/2000/573). The report pointed out that the situation
requires greater altention in this scctor, which has a scrious impact on public health, cavironment and
population, especially children, women and the clderly. Equipment will be imported to rehabilitate
potable waler and sanitation facilitics in Baghdad and other governorates.

-dDP VIl
Su.lor/Actwny Allocations in Allocations for Dihouk,
USSm Erb_il, Sulcimaniych
(countrywidc) (USSm)
SECTOR | e )
Food ** 1.266.00 183.32
Food supporting supplics of cquipment/ sparc parts 518.42 1.42
for food supply, goods transportation/trucks/
Slundurdiznlion and quali Ly conlrol labs.

| Elcv.lncxly i I 752.38 _;][ 134.38

;- - - - - - - -4 -‘ . -/ - IR -..1. -—

Agriculture 431.03 216.63
Irrigation 373.50 :

Primary , Sccondary Education 227.09 67.59

Higher Education 161.89 41.89

Scttlement Rehabilitation A 202.35 [ 202.35

Mine Related Activitics o 36.89 I_ 36.89

Nutrition 16.08 I 16.08

Health Rebabilitation 166 147.66

Transport and Commuxm.al:om / Rchab:lmnon of 488.50 8.00
RailwayNework N N s




[ 1tousing _ B 757.00

SUB TOTAL 6,531.48 1,267.30

[ oil ~600.00 -

[ GRAND TOTAL 713148 [,267.30 (17.8%)

* The estimated allocations by scctor constitute indicative figures to give an order of magunitude of intended use
of resources. The actual amounts will depend on market prices at the time of procurcment.
** The daily food ration will provide 2472keal and 60.20 g of protein, 64.90 g of fat, 439.40mg of calcium, and

9.80g of iron. _
*+* The inclusion of milk and weaning food for infants fill an important nutritional need by adding 2 boxes of

baby milk and 2 boxes ol baby food and 1 kilo of milk for adult per capita

PLAN OF EQUIPMENT PURCHASE FOR
WATER AND SANITATION SECTOR

40. Delerioration in this scetor has manifested itsclf scriously in the decrease in quantitics of
potable water and in inadequate sanitation for the population, both of which have contributed
to sharp incrcasc in the incidence of water —borne discases in the wholc country . With the
drastic deterioration in this scctor during the past Ninc years, a survey recently undertaken by
UNICEF revealed that the water coverage has gone down to an average of 41 % in all rural
arcas. On the other hand, the per capita share of water has gone down to 218 liters / day in
Baghdad, 138 liters / day in other urban arcas and 91 liters / day in served rural arcas . This
deterioration is related to the acute need for new plants the poor functioning of most of the
cxisting water trecatment plants, lack of spare parts and equipment , the poor status of the
watcr distribution network, and clectrical power cuts of up to 10 hours per day. Water quality
results, reporied by MOH and WHO, have shown a high contamination percentage of water
samples. On the other hand and while the turbidity of water reaching the population should
not exceed 1 National Turbidity Unit ( NTU) as sct by Iraqi standards, morc than 70 % of the
watcr currently scrved is of a turbidity exceeding 10 NTU.

41. Despite the identification of the deteriorated situation of the scctor of potable water and
sanitation by the reports of UN agencices and the report of the UN Secrctary- General of 18
May 1999 (S/1999/573), which clarificd the actual situation of the projects and the minimum
requires needs for maintaining their operation , deterioration continucs, due to the limited
sums allocated for this scctor in the previous distribution plants, the delay in the arrival of
supplics , mainly duc to complicated process for S.C. approval as well as the nature of these
supplics which require no less than six months for their manufacture and shipment.

Scctor Objective and Strategics :

The overall objectives of the Water and Sanitation Sector in Iraq arc :
“1. To provide sufficient quantity of potable water to the population.

2. Disposc, hygicnically, of all kinds of waste (solid and liquid ).

To mect the above objectives three subscquent planning stages arc to be followed :

Stage 1: Rehabilitate the existing system to cnhance clficiency and improved performance as well as
quality . The cstimated cost of this phase is US$ 700 million.

Stage 1l : Fill in the gap to reach universal accessibility of scrvice where by the underserved and the
unscrved will be covered .

Stage I : Increase the level ol service to meet the normal growth of the population.

41
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‘The purchasc strategy followed in preparing the three subsequent distribution plans of SCR.

42. The production of potable water in 14 goverorates is 1200 million cubic meter / ycar. The design
capacity of Baghdad is 850 million cubic meter / ycar . As the requirements determined in the previous
distribution plans, have not arrived in Iraq yet, the current cstimated capacity of these facilitics is 30 %
less than their design capacity. The waler sysiem in center / south Iraq is composed of 218 walter
trcatment plant, 1191 compact water unit, 51 boosting station and thousands of kilomcters of water
supply pipes. In the north the system is composed of 21 'waler treatment plants, 640 bore-holes and
140 various other systems. However, most of these water supply systems are working at less than 30
% cflicicncy. Breaks and leaks of the water network are decreasing water pressure, water quality and
per capita share as a result.

43, In sanitation, the situation is cven worsc. None of the 13 sewage treatment plants in the country is
(unctioning properly, and raw sewage is disposed dircetly into rivers and causing contamination.

The sewage collection , and rainfall collection systems which arc composed of 250 vertical sewage
pumping stations and more than 1.000 sewage submersible pumping station arc all malfunctioning and
in desperale shape , becausc of the deteriorating status of the network , and the lack of pumps, sparcs
and other supplics and mainly duc to disability to construct new trcatment plants and nct work to fuce
the population growth Other arcas where septic tunks and cesspools are utilized for sewage disposal
arc also facing cnormous problems duc to the high water table and the breakdown of the flect of
cesspool empticrs,

Flooded septic tanks are flooding residential arcas and causing contamination.

44. The current situation necessitates much attention to this sector , duc to its negative effects on
public health , cavironment and citizens, particularly children and women . This requircs the allocation
ol USS 604.09 million in the plan to meet the urgent humanitarian needs in this scetor according to the
details contained in annexes 1 and 2 / water and sanitation , US$ 133 million to Baghdad and USS 310
million to the districts surrounding Baghdad and other 14 g,ovunomlub, and US$ 101 09 million will
be allocated to the three northern governorales,

45. The spare parts and cquipment required for this scetor are dCerled in annexes 1-8 / water and
sanitation.

The proposed DP has some changes in the purchase policy. Priority continues to be given to
the purchase of water purification chemicals and some of the specific urgent required supplics
in specific waler treatment plants not only for Baghdad Municipality but also to the General
Establishment for water and Sewerage.

There will be a focus on improving waler scrvices Lo under-served or unscrved rural
population by the purchase of 400 compact walter teealment plants.

More attention is being given to sanitation by the purchase of sewage pumps, cesspool
cmplicrs, scwers jelting units, sewers cleaning cquipment and garbage collectors.

"As a sccond priority, focus will be given to the purchase of supplics to water treatment plants

(pumps, circuit breakers, starters, and motors ) and also supplics for incomplete water
treatment plant meant to serve unsaved population and whose civil works are 60-90%
completed.

Also, focus will be given to the purchasc of some ductile and UPVC pipes for the water
supply network. There will also be focus on water quality control through the purchase of
rcquired supplics. The water tankers, which are included in DP-VI, should be used to face
needs incurred by the current drought situation.

On a third priority basis, water tankers to provide services to unserved arcas and some support
vehicles (trailers and loaders) will be purchased.

42
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- An amount of up to US$ 161.09 million is allocated to the three northern governorates for the

water and sanitation scetor, where again the prevailing situation is very similar to that
pertaining throughout lraq.
The pattern of deterioration has not yct been arrested. The adverse effeets on public health
and the cnvironment and cspecially on women and children continue to be very much in
cvidence. :

In urban arcas the apparent ready access to water and sanitation systems tends to conccal the
fact that the quality of potable water is highly variable and very dependent on a reliable and
continuous clectricity supply. The latter ensures that pressures remain sufficient to avoid
drawing polluted water back into the main supply pipes. In addition many of the pumps arc
well beyond their useful working life, with the result that the supply of water o houscholds is
by no mcans guaraniced even where systems arc nominally in place. For rural arcas, recent
surveys indicate that water supply coverage is under 50%, rather less than had originally been
thought. '

aceess 10 sanitary latrines is much less at only 16%.

A particular problem in this sector is the widespread deterioration of the vehicle sanitation
fleet, which is used for regular removal of both liquid and solid wastes. The much-reduced
capacity of this flcct is compromising both the health and environmental situations, which
will become even worse over the coming summer unless corrective action is taken before
then, '

Computers that arc ordered as part of DP-VI should be used to computerize the management
of supplics in the major warchouscs in order to alleviate some of the present bottlenceks in the
‘process of distribution of supplics in the Water and Sanitation scetor. :

The acquisition of more vehicles and repair of the existing lect is therefore identified as a lop
priority, to which the sum of US$ 5 million will be allocated. The next priority will be for
rural water and sanitation for an amount of USS$ 4 million, and thercafter US$ 10 million for
urban sanitation and finally USS 11 million for urban water supply.

46. In accordance with paragraph 40 of the MOU, the Government of Iraq shall provide the
Programme with detailed information about the delivery of supplics and cquipment to their
locations in order to facilitate the monitoring of their usce and to make sure of this, The
Programme will conduct the tasks provided for in paragraph 8 of anncx-1 of the MOU.
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Caonductivity {microS/em)

TOS {mgm

Figure 7-4: Evolution of 'C.onductivlty and TDS since 1997 in Missan Governorate

Conductivity In Missan Governorate - morithly values 1997-2000

500 |- ==

— r—T7 T

y“ﬁ@’a d”d“f#’&‘s»“ v‘y‘*é .x“»’v"v"of‘é \x“s’“@"f
K ¥ U
* 4 ef" cf‘s"‘ =n°°0“p_l

Months

TDS in Missan Governorate - monthly values 1997-2000

25600

e e e R s ane e pl A Bt MRS S e s A L

¢ T
ed'}\.g. v’d’j‘\}*‘},ﬁ ‘Pté*‘?‘s’*;o -odfoéf*é‘;,\”f\@o‘*ﬁ
¥

& ¥ ef & ¢ &

Sune 2001 - SAFEGE 17

e e bl o e



CIAPTER SEVEN

Figure 7-5: Conductivity of Raw Water North and South of Baghdad (Year 1995 to 2000)
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7.2.2 Treated Water

7.2.2.1 General

The total drinking water average production was in 1999 around 3;880,49.6 m’® per day.

Three types of production are found in Iraq:

Production through drinking water treatment plants (DWTP), wusing a
scdimentation/filtration/disinfection process. These plants account approximately for 80% of

.the total production. They arc used mainly in major urban centers (capital and districts).

Production through the use of water treatment Compact Units. The capacity of these units is
much lower as they are mainly used in rural areas or in addition to DWTPs. The Compact
Units account for approximately 18% of the total production.

Production through the use of wells and springs. The wells account only for 2% of the water
produced. :

The water production quality is currently affected by a number of factors:

As discussed, the water resources have degraded in quantity and quality these past years.
Shortage of raw water was reported to stop production in Qadisiyah governorate, "The
competition” with other water use such as irrigation is sensitive in Southem governorates.,

The current operation of production units is not satisfactory because of lack of means and
staff. The DWTP are run directly by the Water Supplier (GCWS, BWA). Only a fraction
(around 30%) of the Compact Units are run by the directorates of water. The rest is managed
by the communities. This resuits in significant differences in the operation of the production
units. The Compact Units use high technology and therefore require tight operation The
involvement of comununities doesn't scem effective unless under tight supervision of the
water supplier. The use of springs and wells is more adapted to community management
since it requires simple disinfection treatment. (However even such simple operation causes
problems in the Northemn Governorate and require permanent training and supervision of
communities). The quality of groundwater is not adequate for simple disinfection treatment.

The aluminum sulfate and chlorine is not always supplied in adequate quantmes even under
MOU. The locally made alum is of poor quality,

The production units are affected by the unreliability of the power supply (this has
deteriorated during the embargo).

The sand filters were reported to be ineffective in some DWTPs (lack of maintenance) by the
Baghdad Water Authority.

7.2.2.2 Treated Water Quality

The adequacy of treatment depends on the ability to decrease turbidity under 5 NTU, This limit
dictates the efficiency of the dxsmfcctmg process.

The field visits indicated that thc treatment umt operators have difficulties to rcspcct this
guideline for the following reasons:

JUNE 2001 - SAFeGE

1¢



CHAPTER SEvEN

. 'Turbidity in raw walcr is varying a lot.
e Quality of alum is not adequale.

e Sand filters arc incfTicient,

» Mecans of monitoring turbidity are insufficicnt (sce water quality control).
* * Lack of staff to monitor and operate closely the treatment plants.

The results of BWA illustrate the fact that turbidity of treated water sometimes exceeds the
guidelines (sce maximum turbidity aficr treatment in Table 7-2).

Regarding chlorination, most production units ar¢ cquipped with chlorinators. The residual
chlorine is monitored in most DWTP. However, opcrators of smaller projects (compact units,
- wells) lack staff and means to measure chlorine (sce walter quality control). In response to the

poor condition of the distribution systcms the operators maintain high chlorine residual
concentrations (frequently above 2 mg/l).

Besides, unrcliable  supply of chlorine ‘and poor maintcnance of chlorinators affect the
cfficiency of the disinfecting process.

7.2.3 Distributed Water

The bacteriological data collected by the Ministry of Health and GCWS in cach governorate
(cxcept Northern governorates) in 1999 is summarized in Table 7-3.

The following remarks can be made: ' '

e The MOH data indicates big differences in numbers of contaminated ’samplcs between rural
(sce “failed limits™) and urban (see “failed center™) arcas in most governorates.

e The MOH data indicates big differences between governorates: the % of contaminated
samples varics from 0.4% in Qadisiyah to 21.5% in Thiqar.

The lack of means and staff have badly affected the maintenance of the distribution networks in
the past decade. The network is reported to be leaking. Besides the network capacity doesn't

rcach the increased demand. The clevated tanks are bypassed, water is boosted directly in the
network.,

This results in low pressures, illegal unsafe connections which increase the risk of

contamination from scwage, cspecially where there is a shallow water table (Baghdad, southern
governorates). ' '

The power cuts increase as well the risk of contamination in the distribution network.
The levels of residual chlorine are set very high to limit the risk of contamination. A residual
chlorine of 0.5mg/l is targeted in most governorates. These values may anyway not be effective
when turbidity is above 5 NTU. '

All this is worst in rural arcas where opcration and maintenance by communities is not
cffective. )
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Table 7-3: % Falicd Simplu for Each Governorate In 1999 - Comparisou of MOH and GCWS Data

Minisiry of Health - GCWS
No. of Samples Failled ceater | Failed limits | Total falied | No of samuples | Failed
Yo Y% Ve e
Nincvah 5991 L6 6.7 2.7 2671 0.2
Ta'nicen 4330 2.1 HJy 4.7 2320 15
Salahedin 3831 53 8.7 78
Anbar 4358 4.7 13.2 8.4
T Diala 3940 25 32 3.1 2339 08
Baghdad 7326 1.9 7.4 18 1338 1.8
Waaslit 3534 83 9.5 9.0 532 i3
Missan 4617 32 RY 3.5 2406 2.1
Babil 4850 49 1.4 8.0 1015 6.6
Qadissiyn 3661 0.0 0.9 0.4 150t 34
Kerbala 4303 8.6 8.6 8.6 127 0.2
Najal 6949 1.5 5.1 4.4 1142 2.2
Muthanna 2561 03 1.0 0.7 1244 1.2
Thigar 5059 10.6 15.9 11.5 1350 2.2
Basrsh 6156 58 20.2 113 2301 2

7.3.1 General

Two cnlitics are involved in the surveillance and control of drinking watcr quality:

7.3 Water Quality Control and Surveillance

-»  Water supplicrs (GCWS for Central and South, DWS for Northern governorates and BWA R

for Baghdad).

» Ministry of Health/Center for Environment Protection.

‘The water suppliers arc responsible for producing and distributing drinking waler according to
water quality Iraqi standards. They carry out a control of the quality of the raw water they
abstract, treat and distribute.

The Ministry of llcallh/Ccnlcr for Environment Protection is a surveillance body in charge of
checking that the water distributed by water suppliers ts within Iraqi Standards guidelines.
Besidcs, this body is also in charge of monitoring the global quality of Iraqi water sources

_ including the pollution from ¢f{lucnts (industrial, agricultural, scwage).

The Ministry of Irrigation has a major role in the management of the water resources, More
specifically, it controls the allocation of walcr to irrigation and to drinking water production.
This management has a direct impact on the quantity and quality of the raw watcr available for
drinking watcr production.

The system is presented on Figure 7-7
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The standards of drinking water quality arc specified by Iraqi Standards 417 (1974). The
guideline values are derived from WHO specifications (1971). The Iragi standards also include
guidelines concerning water sampling. Both water supplicrs and the Ministry of Health/Center
for Environment Profection usc this guidcline 1o carry out, respectively, the water quality

control and the water quality survcillance. A summary of these guidelines is presented in Table
74 .
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GUIDELINES FOR WATER QUALITY CONTROL

Flgure 7-6: Wntc} Quality control and Surveillance, Actors and Responsibliities
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Table 7-4: Iragi Quality Standards Applicd in Iraq for The Main Physicnl and Chemical Parameters

Parameter ' Guidcline
Turbidity NTU ' 10
Color
T
pH 6.5-8.5
TDS . 1500mg/1
Electrical Conductivity 2000 pS/cm
Total Alkalinity (as CaCO3) 125-200 mg/l
Total Hardness (as CaCQ3) 500 mg/l
Calcium 200mg/l
Magnesium : 150mg/1
Chloride 600mg/1
Sulfate 400mg/l
Sodium 200mg/1
Fluoride . 1mg/l
Iron 0.3mg/l

-7.3.2 Centre for Environment Protection

7.3.2.1 General Organization

The water quality surveillance used to be carried out by the Ministry of Health. A separate
entity, the Center for Environment Protection and development, was created in 1997 under the
same ministry to carry out water quality surveillance.

The Center for Environment Protection is carrying out two different types of surveillance:
¢ Survcillance of sources’ water quality and pollution
e Survcillance of drinking watcr quality

Besides watcr quality surveillance, the MOH has authority over concerned parties to make sure
that rcgulations are followed (protection perimeters of production units, quality of effluents).

‘Prior 1o 1997 the survcillance of water quality and pollution was centralised in Baghdad. The

central lab in Baghdad is equipped to carry out full physical, chemical and bacteriological
analysis.

e The surveillance of drinking water quality (residual chlorine and bacteriology) was donc in
the central lab of cach governorate. These labs were also used for other activitics of the
Health Authorities (food, health).
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After 1997 scparate cnvnronmcmal labs started to be cslablxshcd in cach govcmoratc ) carry
out both drinking water quality and source quality survc:llanu. This plan is still undcr
implementation.

*m

7.3.2.2 Source's Water Quality Survcillance

The central authoritics (Ministry of Hcalth) produced in 1992 a global asscssment study of river
water quality. untitled “Pollution of running water in Iraq”. This report identified the main
sources of pollution and their causes and presented corrective measures to be implemented.

“The main sources of pollution identificd were:
o - Agricultural drainage waters - The drainage cffluents are considered as the main source of
salts. The implementation of a large drain, “the Leader’s River™ is proposed to reduce by two

the amount of salts drained into the Tigris and Euphrates rivers.

o Industrial effluents - Many industrics did not have treatment facilitics at the time of the
report, Many treatment units were incflective because of lack of maintenance.

Al e e

e Domestic ¢ffluents - Few citics are cquipped with waste waler treatment plants. A number of
treatment plants were not functioning becausce of lack of maintenance.

Though sources of pollution were identificd and listed, their impact was not precisely quantified
because of “limited test methods and obscrvation”. The river quality surveillance was indeed
limited 10 concentrations of salls in the Tigris, Euphrates and Shat Al Arab at various
monitoring sites. Part of the recommendations made in the report thus stressed the need of
rcinforcing the capacitics of Environment Protection Cenlers at govemorate level (staff,
training, transport, laboratories) in order (o have a better moniloring of both river quality and
pollution, :

_The development of cavironmental labs started in 1997. However, the sile visits and discussions
indicated that the development of environmental laboratorics is not complete and is facing the
following problems:

e Aficr scparation of health and environmental centers, the stalf mainly remained within health
activitics. There is a lack of stall in environmental ceanters. Environmental Center’s staff is
mainly found in the central laboratorics, there is hardly any staff at district or sub-district
level. The context of the embargo adds to the shortage of staft.

et e e s

The river quality and pollution analysis were so far carricd out by the central Health
laboratory in Baghdad. The creation of cnvironmental laboratorics at governorate level
rcquires the purchasc of a lot of new cquipment to carry out physical and chemical analysis.
The pollution analysis (hcavy mctals, pesticides, fertilizers) uscs high technology (atomic
absorption, gas and liquid chromatography). The cstablishment of these labs must involve
adcquate training. In the context of cmbargo, it is very difficult to implement such a
progranm. From the three governorates the consultant visited, only once was being equipped
for river quality and pollution survcillance (Qadisiyah).

7.3.2.3 Distributed Water Quality Surveillance

73.2.3.1 Distributed Water Quality Surveillance - Guideline

In each governorate, Environmental labs follow the Iragi guideline which defines the number
and frequency of samples to be taken based on the total population served in cach governorate.
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CHAPTER SEVEN

The Iraqi guidelines are summnnzcd in Table 7-5 below, The WHO guidclines and the
guidclines applicd in France arc indicated for comparison.

Table 7-5: lraqi Guidetines for Water Sampling (Bacteriological Analysis)

Population WHO Guidelines (1) | Guidelines Applicd Iragi Guidelines 417
in France (2) :

Up to 20 000 1 sample per month 1 sample per month 1 sample per month per 5 000
per 5 000 population | per 5 000 population population

From 20 000 to 50 000 1 sample per month 1 sample per month 1 sample biweekly per 5 000
per 5 000 population | per 5 000 population population

From 50 000 to 100 000 | 1 sample per month 1 sample per month | 1 sample every 4 days per 5 000

per 5 000 population | per 5 000 population . population

100 000 and above 1 sample per month 1 sample per month 1 sample every day per 5 000
per 10 000 population | per 5 000 population population

plus 10 additional
samples

(1): WHO *“guidelines for drinking-water quality volume 3 ~ 1997”
(2) Décret 89-3 .3“’ January 1989 regulation concerning water for domestic use

The table indicates that the sampling frcquehcics in the Iraqi guidelines are much higher than
the WHO and French guidelines. The comparison of the guidelines with the number of samples
. actually taken by Health Authorities is presented in the next paragraph.

7.3.2.3.2 Distributed Water Quality Surveillance — Statistics

Table 7-6 prescnts the comparison of the number of samplcs taken by MOH w:th the WHO and
French guidelines.
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GUIDELINES FOR WATER QUALITY CONTROL

Table 7-6: comparison of MOH sambling activity with WHO and Fl“ench guidelincs

directorate | Total samples taken WHO _~ France
by MOH in 1999 ’

Urban Rural Urban_ Rural Urban Rural

Ninevah 4688 1299 1693 1942 3 140 1942

" Tameen | 3095 1235 785 535 1330 535

Salahedin 924 2907 - 607 1195 974 1195
T Awbar | 2469 | 1889 | 769 150 | 1298 | 1150
" Diala 28 | 5112 695 1560 1150 1560

Baghdad 6111 1215 5918 1385 11597 1385

Wasit 1300 2234 624 876 1008 876

Missan 2779 2240 | 634 521 1027 521

Babil 2586 22064 799 1486 1358 1486

" Thiqar 1430 | 3521 964 1157 | 1687 | 1157

" Basrah 3784 2312 1613 778 2986 778

The comparison indicates that the number of samples taken by MOH is always above the
numbers defincd by WHO guidclines. The number of samplcs is slightly insufficient according
to French guidelines in two governorates: Baghdad and Thiqar.

To conclude, the frequency of sampling done by health authoritics is within WHO and French
guidclines.

7.3.2.3.3 Distributed Water Quality Surveillance - Organization

The analysis is done in the central lab. The sampling is donc at primary health center level by
the staff in charge of Environment Prolection. The sample is then given to the central laboratory
of the governorale for analysis.

No dctailed data is available at this stage to asscss precisely the effectiveness of the coverage
and the quality of the sampling done. However, the following remarks can be made based on the
visits and discussions:.

¢ Coverage of Environmental Centers:

There is a total of 140 Primary Health Centers in Iraq. These centers thus ensure a good
* coverage of both urban and rural arcas. The effectivencss of this presence is however
affected by:

June 200§ - SAreGR

“Qudissiya | 2084 | 1577 | 631 | 845 | 1022 | 845
Kcrbala 2785 1518 592 482 943 482 E
Najaf 1309 | 5640 809 .| 557 1378 557
Muthanna | 1098 | 1463 356 554 473 554 | P
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‘- The lack of staff dedicated to water cj_uality surveillance at ‘primary health center level. . -

- The lack of transportation to bring samples from primary health centers to central
cnvironmental labs. Lack of transportation also deleriorales the supervision of the

sampling by the central lab, the quality of the samples (dclay, no iccboxes to keep
samples), the training of staff. ..

¢ Cecntral Laboratorics;

Only the staff of the Environmental Laboratory in Qadisiyah goircmoratc could be met
during the consultant’s visit to Iraq. The staff mect was qualified (chemical and
microbiologist cngincers).

The visit of the lab in Diwaniya pointed out a lack of cquipment for bacteriological analysis.
The cnvironmental lab staff is currently using the cquipment of the hcalth lab to store
samples (fridge) and 1o sicrilize sampling bottles (autoclave). The lab also lacks media for
culture growth and basic glassware (sampling bottles, test tubces...).

As mentionced, the means of transport arc far too Little: in Qadisiyah for cxample, there is one
car for all the environmental lab's activitics (central laboratory plus primary centers).

The staff also mentioned the lack of a computer to follow up the activity of the lab and to
analyze the data.

The 1992 report and the current cstablishment of cnvironmental laboratorics indicate that the

surveillance of Iraq’s water resources quality is under development today. However, this
development is facing difficultics duc to the currcnt context. As a result, it is not in opcration in

most governorates and still remains undcr the central authority in Baghdad. The surveillance of

source’s walcr quality is then mainly carricd out by Water Supplicrs.

The surveillance of distributed water quality is much more developed than the surveillance of
source’s water quality, Despite the current difficultics duc to embargo, the frequencics of
sampling are within WHO guidelines. It benefits from the good coverage of Primary Hcalth
Centers and the presence of qualified staff at Central Laboratorics level. However, the quality
(accuracy, coverage) of the surveillance is affected by the lack of trained staff at Primary Health
Centers level, the lack of transportation, the lack of lab cquipment and consumables.

7.3.3 Water Suppliers

7.3.3.1 General
The responsibility of supplying drinking watcr in Iraq is divided between three authorities:
¢ The Baghdad Walter Authority, in charge of supplying water to Baghdad Mayoralty.

" 7.3.2.4 Conclusions - '

¢ The General Establishment of Water Suppliers (GEWS), in charge of supplying drinking
water in each Central and South Governorates.

» The Directorates of Water and Sewerage, in charge of supplying drinking water in the three
Northern governorates. ‘

LEach of these authoritics is responsible for controlling the quality of the watcr they abstract,
treat and distribute to consumers. :
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The organizaiioh of the water quality control under each authority is presented hereafter.
7.3.3.2 Baghdad Water Authority

7.3.3.2.1 Organization

The Baghdad Water Authority has the responsibility of producing and supplying water. The
municipalities of Baghdad have the responsibility of running the distribution networks.
However, the monitoring of the quality of the watcer distributed is entirely under the Baghdad

. Water Authority’s responsibility.
The monitoring consists in:

e Carrying out sampling and physical and cliemical analysis of the raw and treated water
on a daily basis.

» Carrying out sampling and bacteriological analysis of water in distribution network,
rescrvoirs and boosting stations, according to Iragi guidclines.

Figure 7-8 hercafter describes the organisation of the water quality control:

There are seven Water Treatment Plants in Baghdad, located from North (Kharkh) to South
(Rasheed) of Baghdad City. The control of water quality (both production and distribution,
physical, chemical and bacteriological analysis) is carricd out dircctly by five of these treatment
plants which are cquipped with laboratorics and which have their own mcans (staff, laboratory -
cquipment, transportation). Thesc five plants arc Kharkh, 7 Nissan, Karama, Qadisiyah and
Doura. Each plant has its own zone of control (whxch includes distribution system, reservoirs,
boostcr stations and compact units).

In addition, BWA runs an independent Water Quality Control laboratory bascd in 7 Nissan
Treatment Plant. The responsibilities of this lab are: - .

e To carry out the water quality control (production and distribution) for the 2 trecatment plants
of Wahad and Rasheed.. These 2 trcatment plants are not equipped with their own
laboratory.

» To carry out regular additional sampling (monthly) to check the result of analysis catried out
by the five laboratories.

* To gather and analyze the data collected by each laboratory.
* To organize supply of laboratory cquipment and reagents.

e To sdpcrvise laboratory staff and provide training.

A chief of Quality Control Department is supervising the five Water Treatment Plant
laboratories and the water quality control laboratory. In addition to supervision and
management, the chief of Quality Control liaises with other entities such as the Ministry of
Health, Ministry of Irrigation, GEWS. ..
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Vigure 7-7: Water Quality Con(rol under Baghdad Water Authority
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7.3.3.2.2  Water Quality Control

Control of Raw and Treated Water Quality

Each laboratory is carrying out a daily routine control of the raw and treated water quality, The
daily control concerns general paramcters such as pH, turbidity, temperature, and conductivity.
The other parameters (alkalinity, hardness, calcium, magnesium, chloride, aluminum, TDS, SS,
iron, sulfate, fluoride; ammonia, nitrite, silica, nitrate, phosphate, manganese, cadmium, lcad,
copper, zinc, chromium, mercury) arc usually mcasurcd on a weekly basis.

The laboratorics don’t have at the moment the means to analyze organic constituents, pesticides,
and fertilizers. .

Some parameters are analyzed several times a day (pH, turbidity). The monitoring is however
not continuous. The nced for continuous monitoring to detect incidental pollution of the raw
water will be discussed in the recommendations (chapter 7.4)

Monitoring of Distributed Water Quality

Each laboratory is carrying bactcriological analysis of distributed water quality in its opcrational
zone. The samples are taken in the reservoirs and in the boosting stations. Samples are also
taken in the distribution network at various points, including ends of distribution network.
Residual chlorine is measured on site. The target value of residual chlorine is 0.5mg/l

. The main weaknesses identified by the consultant arc:
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L;xck of mcans (scc below).

ey
L

* The monitoring docs not include continuous measurcment of residual chlorine in distribution
-~ reservoirs and in the network. Such action would allow BWA (o monitor more cfficiently the
distributed water quality. -

d . -« The monitoring scems to be not cnough targeted to improve nctwork opcration and
L maintenance. The reason is that water quality control staff lacks coumcrpans in the
opcrational divisions of treatment, supply and distribution.

' . Means for Water Quality Control

s The W.xlgr Quality Control Department is facing diflicultics duc o a lack of means in the

' context of the embargo. :
The following points were highlighted by the Water Quality Control Department;

' ¢ ‘There is not enough qualificd staff to carry out sampling and analysis.

- e There is lack of transportation means to collect samples.

. e The cquipment of the lab is outdated and insufficicnt.

. ¢ Consumables such as media for culture growth arc missing,
e There arc no compulerized tools for water quality data processing and analysis. i

' .. Water Quality Control Data Management
Each laboratory keep the resulls of its analysis in a book with precise description of location and 5
time. The laboratorics transmit regularly the resulls to the Water Quality Control Laboratory. -,
The staff of the Water Quality Control laboratory is then in charge of processing the data 5

collected in cach water treatment plant. A report is issued cach semester summarizing the valucs
of cach parameters (average, minimum and maximum) for the scven walter trcatment plants.
This report also presents for comparison the results of the monitoring carried out by the Water
Quality Control laboratory.

' The Water Quality Control Laboratory stressed out the need for a computer in order to capture
the results of water analysis and to process them more cfficiently: statistics, follow-up of
parameters in tme. Computerization reduces the time needed for data analysis and thus

' increases the efficiency of action (o take to improve water quality (adjustment of treatment,
nciwork operation and maintenancc).
' Co-Ordination with Other Entitics
Center for Environment Protection
l The activity of the Water Quality Control Department is co-ordinated with the activity of the
Center for Environment Protection:
o The Center for Environment Protection informs (through weekly reports) the Water Quality
Control Department of the results of bacteriological analysis.
; e When contamination is found, the two entitics do a common sampling and analysis to
conflirm the problem. The cause of the problem is then identified and corrective actions
: taken.
Uya .
' This co-operation is formalized as a “joint Commitec”.

| .
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The co-operation between the two entitics extends sometimes to common training scssions. In

some governorates (Qadisiyah for example) thc two cntmcs closcly co-operate. (sharing of -

laboratory means, transport).
Ministry of I rrigalion
The Water Quality Control Department co-ordinates with the Ministxy of Irrigation on the

management of the drain situated upstrcam of Baghdad. The management of the drain has
indecd conscquences on the salinity and turbidity of the Tigris River,

¢ 7.3.3.2.3 Conclusions

To conclude, the visits and discussions indicated that:

» 'The BWA Water Quality Control Department posscsses a good existing organization. The
five water treatment plants Taboratorics provide good monitoring of the raw waler quality
from upstrcam 1o downstrcam of Baghdad. The water quality control laboratory provides
supervision and cxpertise to the other laboratorics.

e The stafl working in thc Watcr Qua]ily Control Dcpartment is qualificd and motivated.

Despite the lack of means the dcpartmcnt still managcs to provndc BWA with a momlonn;,
of the water quality.

o llowecver, the Water Quality Control Department is facing difficultics due to a lack of means:
shortage of staff, laboratory cquipment, transportation, computers. This lack of mcans
certainly affects the quality and quanmy of the monitoring.

e The actions of the Water Quality Control Department do nol scem (o be ‘well integrated to
the opcralxon of the Baghdad walcr production, supply and distribution system. The main
reason is the lack of counterparts in the opcerational divisions (also affected by the lack of
stafT and mcans).

The main rccommcndnlions (sce Chapter 7.4 for details) would bc:

» To rehabilitate the current system by upgrading the labomlonuh Lqmpmcnl and providing
lhc niinimum (ransportation means required.

e To introduce computer for data management.
» To cxlent the range of paramclers to organic constituents.

e To i)roVidc the corresponding lmix')ing“lo the laboratory staff.

e To study the sccurity of the raw waler (protection perimeters, risks of pollution...) and to

adapt the raw waltcr quality control,

7.3.3.3 General Corporation of Water

7.3.3.3.1 Org:__x_nizalidn

“2 Sarrir
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The General Corporation of Walcr is in charge of monitoring the water quality in the Central
and South governoratcs.

The organization is indicated on Figure 7-8
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Each governorate’ posscsses a central lnboraiory, located in onc of the main walcr trcatment -
plant of the governorate. This laboratory is in charge of supervising the waler quality control of
all the projects run in the governorate by the Corporation of Watcr. It consists in:

e Supplying projcets with chemicals (chlorine, alum...).

- e Cairying out periodic raw, treated and distributcd water sampling and analysis in cach
project.

o In addition, the daily analysis (pH, turbidity, residual chlorine afler treatment, temperature)

is carricd out dircetly by the operators of the projects when they arc cquipped with
Taboratorics. It concerns the major water treatment plants, The rest of the projects simply
operate the ¢hlorination process and check the residual chlorine after treatment.

o A significant number of rural projécts arc run by the communitics. In that casc the MOH is
the only monitor of the distributed water quality.

- The whole quality conlrol organization is supcrviséd by the Central Water Quality Control
Laboratory in Baghdad. This laboratory is charge ol

 Following up and asscssing the water quality control of the directorates” central laboratorics.
o Supplying laboratories’ cquipment and chemicals.

» Providing training to the staff in the dircclorates.

» Colleeting and processing the water analysis results.
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Figure 7-8: GEWS Water Quality Control Organization
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7.33.3.2 Water Quality Control

Control of Raw and Treated Water Quality

_Lach projeet equipped with a Iabornlory is carrying a daily routinc control of the raw and trcated

waler quality, The daily (esting concerns general parameters such as pH, turbidity, tcmpcraturc,

residual chlorine, and conductivity.

"The other parameters (conductivity, alkalinity, bardness, calcium, magnesium, chloride, sulfate,
sodium, potassium, fluoride, iron, aluminum, TDS and TSS) arc usually measurcd on a weckly,
biweekly or monthly basis, depending on the means of cach governorate’s central laboratory.

The laboratorics don’t have at the moment the means to analyze organic constituents, pesticides,
and lertilizers. :

Some parameters are analyzed several times a day (pli, turbidity). The monitoring is however
not continuous. The need for continuous monitoring to detect incidental pollution of the raw
watcr will be discussed in the recommendations (chapter 7.4).

Control of Distributed Water Quality

Lach Governorate’s Central laboratory is carrying out bacteriological analysis of distributed
waler qualily in the projects under GEWS's responsibility. The samples are taken in the
reservoirs and in the boosting stations. Samples are also taken in' the distribution network at

various points, including ends of distribution nctworks. Residual chlorine is mcasurcd on site.
The target value of residual chlorine is 0.5my/l.

The main weaknesses identified by the consultant are:
o Lack of mcans (scc below).

e The testing-does not include continuous measurcment of residual chlorine in distribution
rescrvoirs and in the network. Such action would allow GEWS to monitor more cfficiently
the distributed water quality.

e The monitoring secems to be not cnough targeted to improving network opceration and
maintenance. The reason is that water quality control stafl’ lacks counterparts in the
operational divisions of treatment, supply and distribution,

Mecans for Water Quality Coatrol

The Water Quality Control laboratorics are facing dilficultics duc to a lack of means in the
context of the embargo.

The following points were highlighted by the Water Quality Control stalf met during the visit to
laboratorics in the governorates of Nincvah, Baghdad, Qadisiyah and Basra:

e There is not enough qualificd staff to carry out sampling and analysis.
e There is lack of transportation means to collcct samples.

e The equipment of the labs is outdated and insulficient.

¢ Consumables such as media for culture growth arc missing.

e There are no computerized tools for water quality data processing and analysis.

JUNE 2001 - SAriun

T _.‘4"1'?_"{‘?"'.\"’_1- f el

35



CHAPTER SEVEN

The Central Water Quality Control department in Baghdad has listed all the laboritorics in
operation in cach govemorate,, indicating the number of slaff and the overall condition of the
laboralory This list is presented in Table 7-7 below.

Table 7-7: List of Laboratories In Each Governorate (GEWS Central Quality Centrol Lab in Bughdad) :

Governorale Laboratories _ Lab, Staﬂ"
Condition
BSc | Technician
Ninevah Central lab/new left bank working 7 2
Project lab/old lefl bank working
Central lab/united right bank ~ working
Kirkuk C_cn’Lral lab in dircctorate working 2 2
water project lab not working
Salahcdin central lab/water project Tikret not working | 1
Anbar Central lab in Ramadi not working i
" Dialah Central lab/water project Baquba working 1 3
Baghdad |- Central lab in directorate working 2 2
T Meda'n water project lab - working o1
QaQa project lab working 1
Rashidiyah project lab working 1
Karbala Central lab in directorate working “ 1 2
Babil Central lub in dircctorate working 5 3
Najif central lab working 3 1
“Qadissia | Central fab in dircctoratc working 3
Dcghara lab not working
Shamiyah project lab working I
Al-Hamza Project lab working 1
Wasit central Jab working 3
Al Mithana " central lab | working . 2
. Thi qar Central lab in difccloraic working 5
Qalat Suker water project lab working 2
Missan central lab _ working 8
Basrah Centra] lab/al Baradhia working - 4 6

Table 7-7 indicalcs:

e There are 25 laboratorics covering the 15 governorates under GEWS’s responsibility. Four
of these laboratorics arc not in operation.
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GUIDELINES FOR WATER QUALITY CONTROL

e There is no central laboratory in operation in the two governorates of Anbar and Salaheldin.
e There is an average of 2 graduate staff (BSc) and 2 technicians in each central laboratory.

o There arc 9 project laboratorics in opcration in addition to the 13 central laboratorics in
opcration. There is an average of once staff in the projcct laboratories.

,'I“ncsc ﬁ;,urcs clearly illustrate the lack of laboratorics and staff available for water quality

control in the GEWS:
¢ Not cnough staff in the central laboratorics.

e Not cnough project laboratorics to control watcr quality in the walcer treatment plants. There
arc only 9 project laboratorics for a total of 221 water trcatment plants in Iraq (UNICEF
survey). '

Recommendations arc madc in Chapler 7.4 regarding staff and cquipment, bascd on discussions
with central laboratory managers in Baghdad, Nincvah, Qadisiyah and Basra.

Water Quality Control Data Management
Each central laboratory keeps the results of its analyscs in a book with precise description of

location and time. The laboratorics transmit monthly the results to the central Water Quality
Control Laboratory in Baghdad where the analysis of each governorate are kept in books. The

head of the Central Waler Quality Control laboratory in Baghdad then processes the data ,,,‘-;\.v

collected in each water trcatment plant (statistics).

Each central water quality control laboratory stressed the need for a computer in order to ‘
capture the results of water analyses and to process them more efficiently: statistics, monitoring .

of parameters in time. Computcrization reduces the time needed for data analysis and thus

increascs the efficiency of actions taken to improve water quality (adjustment of trcatment,
network opcration and maintenance). Computcrization would also improve the transmission of e

results between governorate's central laboratories and the central laboratory in Baghdad.

Co-Ordination with Other Entities
Center for Environment Protection

The activity of the Water Quality Control Department is co—ordmatcd with the activity of the
Center for Environment Protection in cach governorate:

o The Center for Environment Protection informs (through weekly reports) the Water Quality
Control Department of the results of bacteriological analysis.

e When contamination is found, the two cntitics do a common sampling and analysis to
confirm the problem. The causc of the problem is then identificd and corrective actions
taken.

This co-operation is formalized as a “Joint Committec™ in each governorate.
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7.3.3.3.3 Conclusions

To cohcludc the visits and discussions indicated that:

e The cxisting GEWS Water Quality Control systcm as presented in Figure 7-8 a good
framcwork on which to rchabilitate an cfﬁcxcnt watcr quality control.

e The cxisting staff working in the Watcr Quality Control laboratorics is qualified and
motivated. Despite the lack of means the department still manages to prov1dc GEWS with a
follow-up of the water quality.

¢ llowever, the Water Quality Control system’s cfficiency is limited bccausc of a lack of
means:

- Lack of staff; equipment and iransponntion in the central laboratorics.

- Lack of sccondary laboratorics in the water treatment plants 10 carry out routine
analysis: pll, turbidity, conductivity, lcmpcralurc dissolved oxygen and residual
chlorine.

e The actions of the Water Quality Comrol Dcpartment do not scem to be well integrated to
the operation of the production, supply and distribution system. The main rcason is the lack
of counterparts in the operational divisions (also affected by the lack of staff and means).

The main recommendations (see chapicr 4 for dctails) would be:
» To rchabilitate the current system by:

- Upgrading the central laboratorics’ equipment -and providing the minimum
transporiation mecans required. ' -

- Devcloping project laboratorics in the major projects (Water treatment plants) to carry
out routine water quality control (pH, turbidity, temperature, conductivity, dissolved
oxygen and residual chlorine).

* Tointroduce computers fo‘r data management.
» To cxtend the range of parameters .to organic constitucnts.
* To provide the corresponding training to the laboratory staff.
» To study the sccurity of the raw water (protection perimeters, risks of pollution...) and to
adapt the raw watcr quality control.
7.3.3.4 Northern Governorate

The organization of the water quality control in cach of the three governorates is very similar to
the one in cach of the Central and Southern governorales. :

The situation however differs in the means provided to the laboratorics.

The laboratorics in the three northern governorates are benefiting from a program implemented
by the WHO and UNICEF in the three governorates.
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GHAMLINES FOR WATER QUALITY CONTROL

e Thc central lai)omlbd in Erl.)ilvhas bcch _i.lpgi%adt‘:d and supplicd with new cquipr_ricnt:

- Turbidity meter, pH mcter, conductivity meter, Dissolved Oxygen meter, flame
photometer, spectrophotometer for physical and chemical analyses.

-=  Steriliser, incubator, media, fridge and freezer for bacteriological analysis.
'_ - Computer for data caplurc and analysis. - |
"o 3 vchicles arc available for sampling.

« Incentives are given to the stafll’ working in thc.laboratorics. 13 stalf (8 BSc, 2 diploma and
3 assistants) arc working in the central laboratory in Erbil.

Despite the means, the water quality control system lacks counterparts in the operational
divisions to carry out corrective actions in trcatment and in distribution operation and
maintenance.

7.4 Conclusions and Recommendations

7.4.1 Conclusions

 There is in Iraq an existing structure for both water quality surveillance (Center forgs

Environment Protcction and Development) and water quality control (water suppliers). &
Hir.

» As prescnied in the previous chapters, both Centers for Environment Protection and : '
water suppliers are Jacking means (laboratorics, equipment and transportation) and_..fg.-
staff to carry out fully the water quality control under their responsibility, This lack of means
affects the coverage and frequency of the quality control. It certainly also affects the quality -
of the sampling-and analysis. : : o

* Despite difficultics, each entity is currently carrying out water quality control. The water
quality control actions of Centers for Environment Protection and water suppliers are

complementary:

- The Centers for Environment Protection arc controlling the water quality in the
distribution networks. The 141 Primary Centers provide a good coverage for both
urban and rural watcr supply projects. The quantity and frequency of sampling is within
the international puidclines set by WHO. However, the Centers for Environment
Protcction don’t have the means to carry out monitoring of pollution and River water
quality. This activity is under implementation. Meanwhile, it remains under Baghdad’s
central responsibility.

- The water supplicrs also camry out their own monitoring of the water quality in the
distribution nctworks. Because of restricted means, this monitoring is limited to main
urban water projects, This monitoring is done in co-ordination with the Centers for
Environment Protection. The Centers for Environment Protection thus complement the
monitoring of water supplicrs, cspecially in the rural water projects. In addition te
distribution nctworks, the watcer supplicrs monitor the river’s water quality, at lcast at
the main raw water intakcs, This monitoring complements the work of the Centers for
Environment Protection, which don’t have currently the means of monitoring river

walcr quality.
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To conclude, the cxisting structurc of the water quality control and surveillance, bascd on
Centers for Environment Protection and Water ‘supplicrs, provides a good institutional
framework for an cflicient water quality control.

The recommendations will thus consists in upgrading the cxisting system by:

e Providing means 1o walcr supplicrs 1o rchabilitatc cxisting laboratorics and develop project
laboratorics (laboratory cquipment, transportation). -

o lmplement a capacily building program to train cxisting stall (new  mceasurement
techniques) and identify new staff (especially in sccondary water supply projects).

e Introduce data management tools to improve the cfficiency of the water quality control.

7.4.2 Recommendations

The recommendations made in this study concern the Water Supplicrs (BWA, GEWS and
DWS),

General recommendations are however made concerning the activities of the Centers for
Environment Protection,

7.4.2.1 Centers for Environment Protection
The recommendations concern both the water quality surveillance of distribution networks and

rivers.

7.4.2.1.1 Surveillance of Distribution Networks

The visits and discussions poinicd out the lack of means for an cfficient distributed water
quality control. The following means are currently needed:

e ‘Transportation for samples collection. The minimum recommcended would be two cars
dedicated to sample collection in cach governorate. These cars would belong to the central
laboratory. ‘They would be used to colleet samples from the stafl in the Primary Centers (cars
cquipped with iceboxes to keep samples).

e Renewal of cquipment in the central laboratorics: the visits indicated that central laboratories
were lacking:

- Equipmchl f‘or sterilization (autoclave and oven)
- Fridge and freczer |
- Glassware (beakers, test tubes clc.)
- Media for culture growth, thiosulphate....
- Sccurity cquipment (cyewash, prolcclion- glassces, extinguishers...)
e Provision of sampling cquipment to Primary Centers (in charge of sample collection):
- Comparators for on-sifc frec chlorine measurement -

- lceboxes to store samples

4() SAFEGE - INTERNATIONAL DEFARTMENT
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Computerization: the staff of central laboratorics pointed out the need for a computer for
data managcment (capture of samples, results, analysis of results). A computer in each
ceniral laboratory would greatly improve the data management, the efficiency of the
rcporting to central Health authoritics and to watcr supplicrs.

7.42.1.2 Sourcc’s Quality and Pollution _.

The surveillance of river's quality is currently under implementation. As stated, the need for
such surveillance has been stressed in the 1992 report issucd by Health Authoritics.

At this stage it is important to point out the nced to integrate the upgrading of the resource’s
surveillance laboratorics into a global plan of surveillance. Such framework is a prerequisite to
improve drinking water production. The main points of river resource surveillance would be:

7.4.2.2

Survey of sources of pollution, respect of regulation.

Dcfinition and implementation of protection perimeters around drinking water treatment
plants.

Integration of watcr quality issucs in the rivers’ management (irrigation, regulation of dams,

(low data management...).

Source’s water quality monitoring (surface and groundwater).

Data management and analysis of: source’s water quality and quantity, pollution.

Tight co-ordination with Ministry of Irrigation and water supplicrs.

GEWS (Central and South Governoratcs)

7.4.22.1 Organisation

A possible organisation has been discussed with the various people met during the consultant’s
visit in Iraq. It would consist in:

» A central quality control laboratory situated in Baghdad. The role of this laboratory would be

to:

- Supcrvisc the central laboratorics in cach dircctorate (staff management, supply of
chemicals and equipment, organization of training).

- Control and provide assistance in walcr quality control to the central laboratories in
each dircctorate (controlling quality of sampling and analysis, special analysis when
needed). '

- Collect results of central laboratorics and carry out a global data management
(reporting, analysis of results). Such system should be computerized: each central
laboratory should be equipped with a computer to capture the data and to transmit
quickly the information to the central laboratory in baghdad.

- Co-ordinate with gews’s management and operational divisions.

- Liaisc with other authoritics: ministrics of irrigation. And hcalth, centers for
cnvironment protection. .. . .
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. This laboratory should be dedicated to the supervision of all laborntoncs. There should be
~ another laboratory in addition to this onc to carry out the rc;,ular watcr quahty comrol in the
govemorate of Ba;,hdad ' : o ol .

¢ Central Laboratorics in Each (?;ovcrhora(c. The role of lhcsc..la‘box;\a-toﬁcs would be to:
- Carry out water quality control within the governorate:

» Pcriodic chemical analysis of all waler supply pfojccts (raw and trcated waler).

» Pcriodic bacteriological analysié of all water supply projects (distributed water).

» Roulmc analysis of the water supply project where the central laboratory is
implemented (preferably the main city).

- . Camry out data management (capture of samplcs, analysis of rcsults, reporting) for
transmission fo walcr quality control laboratory in Baghdad, for communication to
Centers for Environment Protection and water consumers. The usc of a computer is
recommended for such data management.

- Co-ordination with opcrational divisions (production and distribution) to targct the
sampling, and to dccide of corrective actions.

- Co-ordination with Centers for Environmcnt Protection through existing joint
commitiees,

- Supervision of project laboratories (see hercafler),

* DProjcct Laboratories in Each Governorates, These project laboratorics arc complementary -
to the central laboratories. Idcally, each water supply project run by GEWS should be : I

cquipped with such a laboratory. Their role would be to:

- Camry out daily the routine waltcr analysis of raw and treated water (pH, turbidity,
temperature, conductivity, dissolved oxygen, free chlorine).

- Book keeping of sampling and results for transmission to central laboratorics.

¢ Operators of Small and Rural Water Supply Projects. The operators are responsible for
running and checking the disinfection process in the projects where small laboratorics cannot
be cstablished. The water quality control in such projects is limited to a daily free chiorine
measurcment afler chlorination, using comparators.

This structure is represented on the Figure 7-9 hercafler,

7.4.2.2.2 Laboratory Mcans

This organization is based on the cxlstm;, structure, To implement it requires the following
means:

¢ Transportation mecans for the ccntral laboratorics: 2 cars dedicated to water quality
control ar¢ nceded to collect samples in all waler supply projects. Three cars for the
central waler quality contro] laboratory.

* Crecation of a Water Quality Comrol Laboratory in Baghdnd This laboratory
currcntly exists.

* Upgrading of Existing Central Laboratorics: 15 central laboratorics have to be
operational to carry out full chemical and bacteriological analysis.

472 SAFEGE - INTERNATIONAL DEPARTMENT

T e S o 1 e



SRR ‘ : -GUIDELINES FOR WATER QUALITY CONTROL

(SR

e gy

= AI I-..\. ;.‘I-a.:a«-_

{, - ) :}'-"‘"\)‘ P

© e Creation of Project Laboratorics: it i$ proposed to create 10 prOJect laboratones in each
governoralc, situated in the main water supply projects. Thesc laboratorics have to be -
equipped with necessary equipment to carry out routmc analysxs (pH, T, Conductivity,

Turbidity, DO, free chlorine).

A list of equipment, thh cost estimation is proposed in Table 7-8 hercaﬂcr (includes cars and

compulers)

Figure 7-9: Proposed Water Quality Control Organization — GEWS

Buaglidad

Central amid South Goevernoratey

governorate's
capital City

10 Main Water
projects

Control Laboratory:

{Missions:

. Supervision/managenicnt

. Water quality control in cuch
governorate

. Duta management

. Co-ordination with ether
ministrics and GEWS
management

Means:

Il staff -

! laboratory
3 cars

I Centead Water Quality

I Central Laboratory

. Water quality control in-each
water project (bacteriological
and chemical) in addition to the
cupital city

. Data managenment

. Co-ordination with water supply
operational divisions (production
an distribution)

. Co-ordination with Centres for
Environment Protection

. Supervision of projects
laboratorics and Small projects
treatment operalors.

9 staff
I laboratory
2 curs

Means;

Project Laboratory:

Missions:

. Routine daily Water
quality control (raw and
treated waler

. Book keeping

e
B

! laboratory eqzupped for
routine analyis (6
paramelers)

Small water
projects

treatment operators:
. Chlorination process

. Daily free chlorine
measurement
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In the current context in Iraq, it is very difficult to find sufficient staff to run the laboratorics.
The visits of laboratorics indicated that the staff currently working within laboratorics is
qualificd and willing to get further training on water analysis techniques, trcatment processes
as well as computing. The capacities of the existing staff should be enhanced through a
capacity building program. New stafl could be ecmployed to complclc the total number of staff
nccessary to run the labomloncs

The following guidelines (.ould be follow«.d (based on discussions with water quality control
staff):

e Central Quality Control Laboratory:

- 1 manager of the walter quality control systcm

- | manager’s assistant (data management)

- 3 BSc chemistry, 3 BSc biology (onc as laboratory manager)
- 3 technicians (sampling, laboratory assistants). '

o Cecntral laboratorics:

- 3 BSc chemistry, 3 BSc biology (onc as iabomlory manager) *

- 3 tcchnicians (sampling, laboratory assistants).

The project laboratories could be run by the stalT in charge of production (2 stafl should bc

traincd to usc analysis cquipment). ¥

7.4.2.2.4 Data Management

Lach central laboratory should use a computer to carry out water quality management. The
visits and discussions highlighted the neced for such tools to capture and analyze the data
collected. Some laboratories arc already doing analysis (evolution of paramcters over time and
location) and the stalf is willing to develop such activity. This data management just requires
the purchase of computers (onc for cach central laboratory). In a later stage, network solution
could be developed to link central laboratorics to the central water quality control laboratory.

7.4.2.3 DWS (Northern Governoratcs)

The recommendations arc the same as those made for GEWS, The orgamzauon of the water
supply is indeed similar to the GEWS.

The difference is that DWS central laboratorics have been alrcady upgraded. Project
laboratorics arc however necded in cach governorates.

The source’s water quality surveillance is alrcady well developed by the WHO program.
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74.24 BWA (Baghdad Water Authority)

7.4.24.1 Orgamz.atmn

The cxisting structure is sullablc for an cfficient water quality comrol The improvements
consist mainly in :

e Creating two laboratorics in the water treatment plants of Wahid and Rashced. The city will
thus be covered by 7 projects laboratorics, supervised by one central quality control
laboratory based in 7 Nissan projecl.

e Upgrading cxisting laboratory cquipment (scc Table 7-9 below):

» Providing transportation means (2 cars for cach projcet laboratory, 2 cars for the water
quality control laboratory, 1 car for the manager of the water quality control department).

¢ Lmploying additional staff, Idcally, ninc staff is required in cach of the cight laboratorics,

Table 7-9: Proposed Equipment for Laboratorics (Central and Projects)

Quality controt
taboralory Project Laboratory Units Cost $ total Cosl -

Turbidity meter porlable 1 ) 7 1 900 15 200

Turbidily meter fix 1 7 3000 24 000

Mullimeier
PHO2ConducitivityAem
peraluie ~ 1 7 1600 12 80O

Phmele 1 7 500 4 000 ; I

‘| Crssolved oxygen mater 1 7 1200 9 600
condudlivily meter 1 7 . 570 4 560

resiuat chiorine lest
(hach) (1 yaac) 1 7 150 1200

Automalic free chikxine
analyser 1 7 3000 24 D00

spacirophotormeler with
accesories 1 1 28 000 56 000

Alomic absorplion

spactrometer 1 35 000 70 000

distillar 1 1 000 B 000

2000 16 000

1

7

oven ) 1 7
|autociave . 1 7 5000 ’ 40 000

7

7

2800 23200
Taboratory Iridge 1 2 800 23 200
caboxes 2 14 1000 T 16000
Computers 1 7 2 500 20 000
incubators . 1 7 4 000 32000

sensitive batance 1

lab equipmant 1 7 15000 120 000
cars Pick up 3 14 .15 000 255 000

Yout $ 774 760
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74242 Sulf

In the current context in Iraq, it is very difficult to find sufficicnt staff to run the laboratories.
Our visits to laboralorics indicated that the staff currently working within laboratorics is
qualified and willing to get further training on water analysis techniques, trcatment processes
as wcll as computing. The capacitics of the cxisting staff’ should be enhanced through a
capacity building program. New staff could be employed to complete the total number of staff
nccessary Lo run the labo_ratorics.

The following guidclines could be followed (basc.d on discussions with water quality control
stafl):

o Central Quality Control Laboratory:

- 1 manager of the watcr quality control system

I manager’s assistant (data management)

3 BSc chemistry, 3 BSc biology (onc as laboratory manager)

3 technicians (sampling, Iabordlory assistants)
s Central Laboratorics:
- 3 BSc chemistry, 3 BSc biology (onc as laborﬁtmy manager)

- 3 technicians (sampling, labornlory assistants)

The project laboratories could be run by the staff in charge of produclxon (2 staff should bc _

trained to use analysis cquipment). -

i
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APPENDIX 1

Raw And Treated Water Quality Data
i Collected By GEWS
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i-.0 Diala (96-00) =it - -

~MIN

MIN AVE MAX MIN - AVE MAX AVE MAX
Turbldity NTU 1,7 5,8 26,0 2,5 19,0 50,0 3.5 26,8 250,0
PH 5.7 7.7 8,1 7.1 7,6 7.9 3,2 7,9 8.4
Electrical Conductivity as Mmnos/c] 35,3 4327 693,0 440,0 532,5 592.0 463,0 §16,2 882,0
Total Alkalinity as CaCol 1,3 1497 272,0 124,0 135,7 150,0 1100 140,8 270,0
Ph Phntha Alkalinlty as CaCo3l 0,0 0,1 0,9
Total Hardness 160,0 2273 301,0 208,0 234,2 2740 137,0 2594 416,0
Callcium as Ca 41,6 63,8 . 608,0 52,0 60,7 74,0 3r4 58,5 - 940
Magnesium ss Mg 3.7 22,3 195,0 18,0 19,8 21,0 8,2 26,7 43,4
Chloride as Cl 6.0 22,6 121.0 17,0 21,2 29,0 12,0 31,9 78,0
Suiphate as SO4 4.8 539 133.0 60,0 93,3 108,0 68,0 1359 331,0
Sodlum as Na 7,8 17,0 22,8 12,0 20,0 36,0 10,6 23,1 §6.0
Potrasslum as k 04 2,9 1,2 1,1 1,6 2,3 13 2,0 3,3
Total Iron As Fe 41,0 260,7 - 373.0 i
Tota! Dissolved Solids 206,0 305,1 516.0 2440 305,0 348,0 250,0 386,4 586,0
Total Suspended Solids 4.0 8,0 12,0 - 10,0 294 56.0 34 58,8 446,0

et s Babil (96-00)

| sirngmsisiaKerbata (?B-DO} nBadifie iva

itk it s s s Wa sl §96-00) sravtisigres Gk i ax MR

i . MiN AVE MAX MIN AVE MAX MiN AVE MAX
Turbldity NTU 6,6 §2,3 450,0 25 25,2 150,0 20 38,8 180,0
PH 6.8 7,6 9,2 7.5 8.1 8.4 7.3 7.9 8,5
Electrical Conductivity as Mmnos/ci 780,0 1247,3 1566,0 7140 - 1045,7 1656,0 933,0 1278,3 2158,0
Total Alkalinity as CaCol 100,0 163,1 260,0 90,0 124,8 160,0 85,0 119,4 174,0
Ph Phntha Alkalinity as CaCo3l 0,0 0,0 0,0 0,0 0,0 0,2 0,0 0,0 0.1
Total Hardness 3140 461.6 7420 2460 3489 506,0 220,0 379.8 666,0
Caliclum as Ca 51,0 92,2 140,0 53,0 752 122,0 38,0 - 69,6 - 109,0
Magnesium as Mg 16,0 54,3 119,0 24,0 38,6 61,0 21,0 499 99,0
Chloride as C} 81.0 138,0 236,0 81,0 113.0 1920 85,0 136.8 276,0
Sulphate as SO4 2350 3274 397,0 1250 228,4 450,0 1200 274,8 713,0
Sodlum as Na 31,0 93,7 139,0 48,0 78,3 1220 28,0 112,86 185.0
Potrasslum as k 1,8 2,7 3.8 1,8 37 6,8 1,7 3.8 5.6
Total iron As Fe .
Total Dlssolved Solids 5130 832,0 1400,0 454,0 641,3 10240 6040 839,2 13740

15,0 168,8 980,0 8,0 751 478,0 4,0 - 65,1 218,0

Total Suspended Solids




o S AP ANDAT (85-00] Sy PRk Tl s | S aue = = Najal (9500) 1 vt aseE min] AR S ThIQAr (97-00) ¢ s b AR s
: . MiN AVE MAX MIN AVE MAX MIN AVE MAX
'; : Turbidity NTU 1,0 8,8 40,0 4,0 - 18.9 45,0 8.0 41,7 130,0
Vo PH 8.7 7,9 8,5 7.4 7.7 8,2 7.7 8,0 8,8
- Electrical Conductivity as Mmnos/er 627,0 1233,1 3266,0 . 950.0 1412,2 21190 400.0 1803,1 5690,0
i Total Alkalinity as CaCo3 N 70.0 149,86 590,0 -:106.0 173,8 2220 120.0 130,3 - 1450
Ph Phntha Alkalinity as CaCo3 ; ' - L
2 Total Hardness 214.0 386.2 789.0 258.0 3853 553.0 240.0 473,68 650,0
i. Caliclum as Ca 45,0 93,7 237,0 67,0 96,4 132.0 25,0 118,5 250,0
Magnesium as Mg ’ 0.5 35,3 g2.0 15.0 35,0 71.0 15,1 457 82,0
5 Chloride as Ct : 61.0 126,1 412,0 122.0 1776 215.0 80.0 261,0 700,0
g Sulphate as SO4 102.0 261,3 567,0 310.0 383,5 422.0 .
5 Sodium as Na 26,0 90,8 - 3300 .
Potrassium as k 1.8 - 54 26,5
Total tron As Fe 0.25 0,25 0.25
; Total Dissclved Solids 462.0 769,6 17520 648.0 999,3 12870 £85.0 1181,2 3130.0
“|Total Suspended Solids 4.0 28,9 80,0 8,0 751 478.0
e : o iadar sl MIssan (97-00) P ekl V) i s Yhuthanna (9500) LAt T
§ ~ MIN AVE MAX MIN AVE MAX
v * JTurbldity NTU 3.5 89,5 800,0 12,5 58,6 127.0
! PH 7.3 7.8 8.5 6.5 7.4 8.0
Electrical Caonductivity as Mmnos/cs 1140,0 2114,3 4418,0 417.0 1104,3 1348.0
Total Alkzalinlty as CaCo3 82.0 ) 141,65 233,0 73.0 1304 181,0
Ph Phntha Alkalinity as CaCol 0.0 : 0,0 0,1
Total Hardness ) 338.0 574.8 13600 | 275.0 398,4 6370
Calicium as Ca : 28,0 106,0 210,80 64,0 104,8 . 1740
Magnesium as Mg - 41,0 77,8 203,0 1,0 36,4 97,0
Chioride as Ci 157.0 411,1 664,0 55.0 125,1 192,0
Sulphate as 504 140.0 379,2 628,0 222.0 301,7 365,0
Sodium as Na 92.0 314,2 420,0 .
Potrasslum as k . 2,0 3,7 5.8 +
Total Iron As Fe K j -
Total Dissolved Solids 610.0 1288,5 2160.0 568.0 817.9 1025,0
Total Suspended Sollds 20,0 : 78,1 200,60
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St Lt e RS ST '-e;e;sEthdad (99-00) = imo ooty ion it o o S it
RAW FINAL

Min Max Ava Min Max Ave
Color 0/5 0/5 0/5 0/5 05 0/5
Temperature C 9 a5 23 10 36 23
Turbldity N.T.U ] 1800 34 0,18 25 3,2
PH 7.5 8.3 8 7,2 8 7,65
Alkallnlty as CaCo3 MG/L 88 173 132,5 92 168 127,5
Total Hardness as CaCal MG/L 223 576 4105 222 597 404,5
Caiclum as Ca MG/L 54 167 - 106 58 168 105
Magneslum as Mg MG/L 18 68 1 17 60 36
Chloride as Cl MG/L 45 196 1025 48 187 100,5
Condictlvity msicm 570 1620 1083,5 580 1568 1067
Alminium as Al MG/L 0 .05 0,0095 0 0,25 0,075
Total Dissolved Sollds MG/ 317 1124 773,5 319 1158 758
Suspendad Sollds MG/L. 15 3010 85
Iron as Fe MG/L 0,04 9 "~ 0,88 0 0.45 0,0895
Sulfate as SO4 MG/L 110 550 317 140 525 308
Fluoride as F MG/L 0,07 0,35 0,16 0,05 0,27 0,14
Ammonlia as NH3I MG/L [4] 0,3 0,085 0 0.2 0,015
Nitrite as NO2 MG/L 3,0004 0,025 0,005 4] 0,003 0,0007
Sllica as S102 MG/L 2 8 5,85 2 7 5,05
Nitrate as NOJ MG/L , 40 113 87,5 41 106 86,5
PO4 2.1 56 3.8 2.1 5.5 3,8
Manganess as Mn MG/L 0,002 0,16 0,047 0,008 0,12 0,015
Cadlmium As Cd MG/L 0,0003 (,0038 0,0024 0,0003 0,0028 0,00105
Lead as Pb MG/L 0,0045 0,009 0,007 0,0044 0,009 0,0065
Copper as Cu MG/L 0,002 0,031 0,015 - 0,002 0,035 0,0055
Zinc as Zn MGIL 0 0,0039 0,001 -0 0,003 06,0007
Chromium as Cr MG/L 0,018 0,04 0,0255 0,006 0,041 0,019
Cobalt as Co MG/L 0.003 0,007 0,0055 0,004 0,008 0,006
Mercury as Hg MG/L 0,0001 0,0006 0,0003 0,0001 0,0004 0,0003
Arsenic as As MG/ 0,0052 0,0135 0,009 0,0038 0,011 0,008
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DEVELOPMENT OF WATSAN PLAN FOR MUNICIPALITIES IN THE
THREE GOVERNORATES OF NORTHERN IRAQ

EXECUTIVE SUMMARY as per February 2002

Objectives

To improve the performance of the Habitat settlement rehabilitation programme, a WATSAN plan will be
designed for policy and implementation level.

WATSAN subject areas covered are water supply, sewerage and storm water drainage, and solid waste.
Focus areas are all municipalities where Habitat is active in the implementation of settlement rehabilitation;
solid waste management will not be covered in the three big cities in the three Govemnorates.

Methodology
A participatory approach is used with key Local Authorities responsible for WATSAN tasks at governorate
level by close co-operation with them in all the activities of the WATSAN plan development. Therefore task
forces have been established in the three Governorates and in the Habitat Core Team. Through workshops
with all key actors, consensus is reached on approach, activities and results. In field activities, the key actors
are grimary responsible because of their knowledge of the local sector and areas.

A
Phasé,s
Four phases are distinguished: (i) inception phase; (ii) needs assessment phase; (iii) preliminary
recommendations phase: and (iv) WATSAN plan or final phase. We have just finished the third phase.

Intermediary results
o for inception for WATSAN plan development: agreed directions, planning steps in development process,
prioritisation criteria, activities in development process
o  WATSAN survey designed, data collected for all 130 municipalities, checked and analysed
e priority selection criteria agreed and applied for WATSAN data set. Main priority setting criteria used
are total town population, population density, percentage of total population being IDPs, WATSAN
service level indicators (vary by WATSAN sub-area)
o for each of the three WATSAN sub-areas, lists with priority scoring (high — medium — low) for all
municipalities and per governorate, There is a significant variation in coverage and WATSAN service
levels per Governorate.
e preliminary principles and recommendations for planning and implementation - institutional,
technological (discussed and agreed/to be changed). Key recommendations are:
¢ =planning must lead to sustainable systems and service; = planned systems/services must be within
absorption capacity and affordability of municipalities (involved in management);

+ = water supply and sewerage must be integrated in planning and implementation in municipal
settings (except for smaller municipalities); = focus on effective coverage;

¢ =autonomous bodies responsible for service delivery; = introduce cost recovery; = reduce
unaccounted-for-water; = introduce demand-management;

¢ = institutionalise support and control structures; = develop legal and regulatory framewok;

4 = capacity building for technical and management staff;

¢ =realistic (sustainable) consumption figures; = rehabilitation existing structures; = public awareness
campaign on use and conservation, and hygiene promotion.

e still remaining: development draft WATSAN plan indicating required investments per WATSAN sub-
area (to be based on unit cost indications from LA and Habitat); this will be discussed with LA and
Habitat and then the WATSAN plan will be finalised.

Expected final results

s agreement on principles and recommendations for WATSAN interventions

e agreement on priority setting for WATSAN interventions among municipalities
e agreement on WATSAN (investment) plan
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