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2. [Essential features of the technologies/methods employed in supplying
water and disposal of excreta/wastewater in rural and peri-urban areas
of the oountry, with successful and unsuccessful applications of these
technologies. Suitability of the technologies used, to the national
neads and requirements.

3. Nesds and reguirements for operation and maintenance in water supply
and excreta disposal systems serving rural and peri-urban cammnities.

4. Institutional set up in the oountry for providing water supply and
sanitation services to the nural communities. Agencies and institutions
responsible for these services.

5. [Envirommental Health (BH) institutions capabilities and their
strengthening needs in meeting the "Health for All goals (HFA 2000)".

6. Extent of inter-agency collaboration (IAC) in offering water supply and
sanitation services to the rural sector in the country, Success of IAC
integrating these services with hygiens education for improving the
public health.

7.  Bxtent of participation of the comminities in all stages of execution
and operation of rural water supply and sanitation projects in the
oauntry.

8. Human Resources Development and Community awareness sStrategies and
programmes.,

9, Suggestions, Recammendations and National Action Plan.

10. An amotated bibliography of country publications (reports, articles,
books/ bocklets) on the subject.

1. Current Water Supply and Sanitation

1.1 Background

Total area of Iran is about 1.648 million square kilometers (sg. km).
The popudlation of Iran, as of 1934 census, is estimated to be 60 million.
The population was 34 and 50 millions for the years 1976 and 1986
respectively. Density of population varies fram 5 to 291 with an average of
35 persons per sq. km. Over all life expectancy at birth is 67.

Jardan occupies an area of approximately 90,000 sg. km. The total
area is divided inte the following zones: 71.5% desert, 22.3% arid, 2.2%
marginal, 3.3% semi-arid, and 0.7% semi-humid.

The census of 1979 estimated Jardan's population at 2.147 million
distributed among 1017 population centers, and growing at a rate of 3.7%. In
1991, Jordan's population was estimated at approximately 3.888 millions and

rate at 3.4%. The urban/rural population was divided at approximately
77.9% [ 22.1% and the estimated nomadic population was about 7,000,
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TMmisia covers an area of 160,000 sg. km. The Saharan Atlas, which
s fram west to east at about 280 kms south from the northern coast line,
separates the country into two distinct regions. To the north of Atlas, it
is semi-arid area, where majority of the population live, with the mean
armual rainfall does not exceed 600 mm. To the south of Atlas, it is an arid
land with an average annual rainfall of less than 100 mm,

The population of Tunisia, in 1991 is estimated to be 8,2 millions,
of which 4.2 millions are wurban (60%) and 3.3 milliohs are rural (40%).
Abcut  one-third of the urban population lives in the two largest
metropolitan areas of Tunis and Sfax. Meanwhile, the rural population is
widely scattered over more than 4,500 locations which are often isolated
from each other and whose low population density impedes rapid
implementation of water supply and sanitation systems.

Yamen occupies a largely mountainous area of about 536,000 sg. km.
Its population, in 1993, is estimated at 14,5 millions of which 2.9 millions
(20%) are urban and 11.6 millions (80%) are rural, There are approximately
120 urban communities and ower 70,000 rural and semi-nomadic settlements.

1.2 Water Resoarces

Inhabitants of wurban areas, in Iran, adjacent to rivers are served by
a community water supply system (pipe water) for drinking and other uses.
hecordingly, Tehran, Karaj, 9 cities of East Azerbayjan, one city in Gilan,
17 cities in ¥Fhusistan and two cities in Kerman are served by river sSources.

In some parts of Iran, mostly in rural areas, water is supplied from
protectad dug-wells and the water is then chlorinated in Urban areas and
some is not treated in naral areas.

In =ome rural areas of Sistan and Bluchestan, Fars, Boushehr and

l-k:angan Provinces, the rural dwellers use chlorinated rain water collected
in ponds or cisterns

For the year 1992, total water supplies in Iran was 2.2 bom, from
which 64.4% has been derived from groundwater resources and 35.6% fraom
surface resources. According to present data, 4.7% of all water used is for
domestic and industrial uses, Water use in 1992 has been estimated to be 236
l/c/d which shows 9% increase during the last 3 years,

Reservolirs capacity are 5.5 MM, in addition to 0.5 MM under
construction. Approximately, one MOM reservoirs are in rural areas.

Jordan's water resources are groundwater and surface water.
Groundwater 1s considered the most reliable source for water supply in
Jardan. Qurently, groundwater sources provide most of Jordan's municipal
and industrial water supply, and almost half of the total supply for
irrigation. In 1990, the total water supply was approximately 880 MM of
which 520 MMM were from groundwater sources (150 MM for municipal, 329 MM
for irrigation, 35 MM for industry, and 6 MM for livestock).
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In 1990, groundwater over-pumping in Jordan was estimated at 155
MQM/year. Over-pumping resulted in the deterioration of the water quality of
same aquifers and eventually their dry-up. Consequently, many wells became
inappropriate for water supply and were abandoned. Brackish water aguifers
are also being considered as source of water supply in the country.
Desalination of brackish water is currently being considered to supplement
the country's increasing water demand.

There are two major swrface water basins in Jordan, These are: the
Jordan River and the Yarmouk River basins. The Yarmouk River basin, also
shared with Syria, provides approximately 40% of Jordan's surface water
supply. The utilization of Jordan's River is to Jordan's disadvantage. Other
smaller surface water sources (dams, reservoirs) are spread all over the
cauntry. Surface water supplies a significant portion of Jordan's total
water supply. In 1990, total surface water supply was 360 MM, or 41% of the
total: 30 MM residential, 322 MM irrigation, and 8 MM industrial.

In Tunisia, the anmnual total volume of exploitable water rescurces
amounts to 3.8 million cu. m. of which 70% is already tapped, including 10%
for potable water. By the year 2000, more than 90% of the resources will be
in use, with 22% for potable water, Most of the fresh surface water
rescurces are, however, found in the north-west, requiring large impounding
reservoirs to optimize their yield and long mileage of pipes to convey their
water to the consumption centers. Groundwater resources in the north have
limited capacity, making them only suitable for potable water supply to
small towns. Generally, swurface water is used for the supply of the large
cities in Tunisia.

Yemenn relies mainly on groundwater and valley water for its water
supply. This sole source is in short supply due to heavy irrigation use
{20%) .

1.3 wWater Supply
130X Water Supply in Iran

At the present time, the total annual water supply for rural areas is
estimated at 600 million cu.m. with a water use of 10 tc 150 1l/c/d (10 1/c/d
is for the people who take their drinking water from public taps or small
individual source of water). Ministry of Construction Crusade is responsible
for the water supply systems in rural areas since 1991, The average
community participation for rural water supply investment is around 30%. At
the present time, more than 25 millions of rural inhabitants live in 65,000
villages of which, 40,000 villages have population less than 200
inhabitants. About 86% of the rural population are served by 28,000 water
supply systems and 4,000 protected water sources by the year 1994, mostly
were executed by the General Department of Enviromnmental Health in the
Ministry of Health and Medical Education.

By the end of 1992, there have been 5.37 million units of inhabitants
water users in Iran which cover 30 millions of urban people. About 91.5%
of the urban population are served by water supply networks, The other 8.5%
have indirect access to urban water networks, And, kecause the system
{55,000 kms) is old, about 25% of the supplied water is lost in the network.



1.3.2 Water Supply in Jardan

The major components of Jordan's national water supply system are
summarized in Table 1. The consuming sectors are municipal, commercial,
industrial, agriculture, and livestock. In addition, a significant porticn,
exceeding 35% of the pumped water is wasted throughout the distribution
networks. Water sources are ground water, river and spring water, rain
catchment, and reclaimed treated municipal and industrial wastewater. The
components of public potable water supply include: source development; water
transportation from source to treatment and to storage facilities;storage
facilities; pumping facilities; treatment facilities; and water distribution
networks. The Water Authority of Jordan, as part of the Ministry of Water
and Irrigation, is directly responsible for supplying water to consumers.
The Jordan Valley Authority, also part of the same Ministry, has full
authority on water resources under its jurisdiction in the Jordan Valley.
Many other participants are involved, directly or indirectly, in some
aspects of national water supply including Goverrment Organizations (GOs)
and None Coverrment Organizations (NGOs). The major aspects of their
contribution and inter-agency oollaboration are discussed in a following
section.

Table - 1: Major Components of Jordan's Water Supply System [Table—-4, (3)]
Cansumers Suppiler Sources Potanle Water | Potatls Water | Potable Water

Treatment Slorzge Distributign
-Municipal -The Ministry | -Greuna -Nona -Putlic -Nane
-industrial of Water and | Waler ~Chicorinaticn | Slorage -Standposis
-Irrigaticen Irrigation -Surtace Cnly -Rasidential | -Tankers
-Livestock through The Waler -Aaration/ rocf-top Metworks
Loss & ‘Water & The |-Rain Coagulation/ | tanks
Wasis Jordsn Valley | Cateamant Flitration

Authorities -Treated -Conventional
Wastewatar Treatment

1.3.2.1 Potable Water Supply

Jordan is dominated by arid conditions. The scarcity of water
resources in Jordan is alarming, especially when other water supply
constrains are oconsidered, including: financial difficulties; rapidly
growing population; fluctuating rainfall patterns and its concentration on
the narrow mountainous region; egpanding industrialization: urbanization;
ard lack of regional water use cooperation. Accordingly, the scarcity of
water rescurces continues to have a significant impact on Jordan's economic,
social, and welfare development. Nevertheless, aware of the scarcity of the
resource, Jordan achieved, and continues to achieve, significant steps
towards efficient use nf available resources through management and
optimization practlc:es A significant portion of the govermment public
‘sector investment is typically allocated for water and irrigation.
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The quantities of water supply for municipal agriculture and industrial
purposes 1in Jordan were as estimated in Table 2. The data indicate that the
largest water consuming sector in Jordan is agriculture, followed by
municipal, industrial and livestock.

In 1990, the total water supply was approximately 880 MM (255
(M/Capita) which represented 93.3% of the amount allocated for the same
year. A minimm demand of approximately 1350 MM is projected for the year
2005, not taking into account the full impact of the recent qulf crises.

Table - 2: Quantities of Water Supplies (MM) (Jordan), [Table-6, (3)]

sector 19785 19823 19¢a’ 18923 |
Municipzal 50 59 180 208 |
Industrial a 18 43 -
Agriculture 408 418 651

Qurrently, almost all, 97%, of Jordan's population have access to safe
water supplies through pipe connections. Acoording to the data in Table 3
residential water supply increased from 77.4 MM in 1984 to 208
1992, Municipal demand is expected to continue to rise to reach
approximately 320 MM by the end of the decade.

Remote. seasonal coomunities, rmural and urban fringe areas, and nomads
typically utilize water supply systems such as: water supply by tankers from
puiblic and untreated stream and spring water sources, rain water harvesting,
and private wells. For such users, nearby safe water is generally
available, however at a higher cost and lower convenience than traditional
SOUrces. Nevertheless, the unreliable nature of the traditional sources
encouraged the demand for public water supply in all parts of the country.

According to the above discussion, the targets for the previous water
supply and sanitation decade were achieved, to a large extent, in terms of
water supply systems by the early 1990s.

Table - 3: Residential water Supply (Jordan), [Table-6, (3)]

Year Amount Mo, of Connections
(MM {Thauszands)

i 1984 TT:-4 268.3
1885 | 93.0 334.3
12886 134 384.3
1887 150.5 229.7
1288 164 8 422.5
18889 1 70.2 | ~41.2
19840 178.8 ] 4502
19914 | 178.8 ATE 4
1882 | 208.0 502.5




1.3.2.2 Quality of wWater Supplies

Jordanian Govermment, through its various departments, supplies potable
water tc-c:cms:.mrarsarﬁalmquarmteesltsqmllty The guality of potable
water supply is a top priority issue for The water Authority of Jordan which
continues to achleve significant water quality improvements. The above
trend 1is reflected in the muber of water samples collected between 1986 and
1992, as shown in Table 4, The Annual failure of potable water samples was
reduced from 24.3% in 1972 to approximately 2% in 1989.

The Water BRuthority, through its central laboratories, continues to
improve its capabilities and quality assurance/quality control methods
(QA/QC) through programs and activities including:

1. TImproving the capabilities of amalytical labaratories by providing them
with the necessary hardware, chemicals, and experienced persomnel.

2. Improving and expanding the monitoring network.

In addition to monitoring the gquality of potable water, The Water
Authority monitors the quality of effluents from wastewater treatment
plants, industrial discharges, and the guality of streams and water
reservoirs.

Table - 4: Water Samples and Analyses (Jordan), [Table-7, (3)]

[Year | Mumber af Sampoles | Mo, of Analvses
1987 | 12310 | 715891
1988 | 15872 | 254823
g8 | 23391 | 122750
1840 | 27541 i 118785
(1931 l 23972 | 112827
[1aa2 | 22071 | 103830 |

The Ministry of Health is responsible for all matters related to health
in the country including monitoring the quality of drinking water. The
Ministry of H=alth has the authority to stop the distribution of unhealthy
water. In case of an epidemic, the Ministry is responsible for taking all
rmssarystqmmstnpmespreadnfdlsaase including monitoring public
and private water sources. The Ministry has also the right, by law, to
supervise the construction and operation of water supply systems and stop
disposal of wastes or other activities that may contaminate drirking water
resources. The water quality reported by the Ministry in the pericd 1950 to
1990 exceeded WHO standards between 1980 and 1986 and were within acceptable
limits during the last 4 years of the previous decade, thus implying
continued Iimprovements in potable water quality. The number of collected

and tested samples by the Ministry increased from 4,575 in 1980 to 41,256 in
1990,
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1.3.2.3 Distribution of Water Supplies

Water distribution is mainly accomplished using pipe networks ard house
conmections. Supply of water by tankers is also used in some areas, and in
urban areas during summer periods of interrupted water pumping.

Qurrently, the supply does not meet the desired demand for water and
accordingly, water rationing during the dry season is typically practiced in
some parts of the country. Periods of interruption in pumping and loss of
pressure lead to potential complications in the water supply networks
including fatigue, ocorrosion, increased loss and wastage, and increased
opportunities for contamination. Another effect of interrupted pumping is
the increased despendence on water supplies from tankers which may, some
times, come from unsafe sources. Although studies that relate the effects
of interrupted pumping on human health are not locally available, it is
logical to assume that the potential risks of contamination and infection
are Iincreased. The estimated losses from water distribution networks excesd
5%,

Most residential units have rooftop storage tanks with typical minimum
storage capaclty of two days of household water supply. The use of such
tarks 1s a necessity and a requirement in urban areas. Sametimes,
additional ground level storage tanks or drums are used, in addition to rain
water harvesting in private wells.

1.3.3 Water Supply in Tunisia

About 6 million are supplied by SONEDE. This amounts to 73% of the
total population, distributed as fallows:

- 4.9 million i.e. the total urban population;
- 1.1 million i.e, 33.3% of the rural population.

The DGR supplies about 1 million people, i.e. 30% of total rural
population.

SONEDE intervenes in the urban and the densely-populated rural zones,
whereas the DGR supplies potable water mostly to scattered population in the
rural areas by means of public fountains. In 1991 the situation of potable
water supply was as follows:

- 100% of the urban population (4.9 million) were served by SONEDE;

n 332 of the total rural population (1.1 million) were served through
SONEDE;

- 30t of the total rural population; (1 million) were served through the
DGR}

- Aocees of the remainder (37%) to drinking water is difficult.

Here, we are mainly interested in the supply of water to rural zones,
since the supply of urban zones is self-evident.
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The operation of the different rural water supply systems depends on
the type of m;al pogilatmn {concentrated or scattered) and on the type of
operator (SONEDE,

1.3.3.1 Water Supply to Rural Areas by SONEDE

The rural water supply network installed by SONEDE is designed to
satisfy the needs of the users. The quantity of water supplied to
households is sufficient for individual hygiene needs (20 to 25 liters per
day) .

The low water rates encourage custamers to use the quantity required
for drinking and other domestic needs. The comnection to individual
dwellings consists initially of one tap in the courtyard. Later on, some
dwellings will have ancther tap in the kitchen cor the shower room installed.

There iz financial encouragement to low-income consumers by making
credit available for comnection costs: the cost of connection to the water
system could be spread over 10 years interest-free until 1972, thereafter
SONEDE reduced the credit to five years at commercial interest rates.

As a resuit, the number of customers has been ihcreasing, on average,
by 13.6% a year.

By the end of 1521, the number of customers was 1 million. The
decentralized structure of SONEDE at the regional level has resulted in an
efficient network operation: maintenance, repair, extension, new
connections.

Throughout the SONEDE network, bactericlogical water control is cartied
out systematically, showing about 96% of samples safe.

1.3.3.2 Drinking Water Supply for Scattered Rral Population

Conditiens are less favorable for scattered rural populations or those
living in small settlements with less than 100 inhabitants, supplied from
public or private wells from which water is drawn using pails amnd rope, thus
limiting the quantity of water used to the strict minimm (an average 3 to 5
liters per day per persan for drinking puorposes). This water is of
uncertain quality, despite occasional disinfection of public wells by
Ministry of Public Health employees. As there Is no Health Education
Program, disinfection in homes 1is not common practice, despite the free
distribution of disinfection tablets by the Ministry of Public Health.
Because of the long distances they have to go, some people who are far from
wells purchase their reguirement, from water vendors (500 liter-cisterns
drawn by animals) at prices of up to ten times the cost of water from the
stand pipe (about US$ 5.00 / cubic meter).

* Scciete Nationale d' Exploitation et de Distribution des Eaux,
(Water Utility Company)
#% Direction du Genie Rural, (Department  of Rural Engineering).
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1.3.3.3 Drinking Water Supply by "Direction Du Genie Rmral™ (DGR)

Somewhere between the above extremes we find systems constructed by
DGR, FDR*, FPDEI** etc... or with financial support from UNICEF, USAID etc..
the wvolumes of water drawn from public stand-pipes are generally adequate
for concentrated populations within a radius of 3 to 4 km, but much less in
the case of scattered populations. Here again, vendors carry water in drawn
cisterne and sell it for a high price. Therefore, only the minimm is
bought. Water supplied is generally of good quality, and is periodically
checked by the Ministry of Public Health. Many of these systems include a
health education components encouraging users to apply disinfection in their
hames.

1.3.3.4 Water Supply Prospects (VIIIth Plan: 1992-1996)

In urban areas where 100% of the population are connected to the water
supply system, it is forecast that 586,100 new people over the 1991 figure
(plus 2.3% p.a on average) will be served by the Utility, bringing the total
population connected by 1996 up to 5.5 million.

In tural areas, the population served by SONEDE is forecast to reach
1.3 million in 1996, against 1.086 million in 1991, i.e. an overall inCrease
of 214,000 people of which 156,000 new customers distributed over 357 new
rural centers. The coverage rate would then be 37.3% in 15996 versus 32.9%
in 1961,

* PDR : Rural Development Frogram
*% PDORI: Integrated Rural Development Program.



a- Comections:

For the whole of Tunisia, the population connected to a water supply
system 1is ewpected to reach 66.2% of the total population by 1996, i.e,
87.5% of the population living within areas covered by a network, compared
to 61.1% and B3.6% in 1991. The population conmected in 1996 will be 5.959
million i.e. 936,000 individuals more than in 1991.

In urban areas, the proportion of connections is expected to rise fram
90.7% in 1991 to 93.5% in 1996.

In rural areas, the aksolute comnection rate (connected population over
the total population) will be 32.2% in 1996 against 17% in 1991, while the
relative oconnection rate (connected population over the population covered
by the network) will be 64.2% in 1996 against 51.6% in 1991.

b- [sers:

The total number of SONEDE customers is forecast to reach 1.272 million
by 1996, i.e. an increase of 275,000 over 1991 or 5% on average per year.

- Network Extension:

For the 1992-1996 five-year period, SONEDE is planning to lay 3,800 km
of new pipe i.e., an average of 760 km p.a.

d- Water Consumption:

The volume of water sold and billed by SONEDE would go up fram 196.1
million cubic meters in 1991 to 216.5 in 1996, thus showing an average
annual growth rate of 2%, which is slower than the rates observed over the
last development plans (4.5% in 1982-"986 pericd and 2.2% in the 1987-1991
period). The campaign for water saving, the low consumption level of new
customers and the different effect of sliding scale charges for water, are
all responsible for the slowing down of the demand for water.

1.3.4 Fural Water Supply in Tunisia
1.3.4.1 Goals far the Water and Sanitation Decade

The United Nations has proposed "clean water and adequate water
disposal for all by 1990" as a worldwide target for the 1981-1990 water
decade

The major portion of this increase would be for rural populations. The
criteria for adequate water supply fixed by WHO are: a water point within
200 m (500 m in rural areas), serving not more than 250 (500) persons; a tap
serving not more than 25 to 125 people and 20 to 60 liters of water per
capita available daily. For waste disposal, the criteria vary according to
soclal and ecological conditions, but are designed to reduce contamination
of drinking water, bathing places, cocking utensils and food.
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The Tunisian Government's response to the UN proposal was formulated in
a short document entitled "National Report on the Intermaticnal vater and

Waste Disposal Decade", prepared by the Ministry of Agriculture. 'The
docoument sets out the following objectives:

- For urkan dwellers, to ensure that the needs of the major centers are
met by 1990 and to improve the supply to secordary centers without
increasing the cost of service disproportionately in relation to
general development needs;

- For rural dwellers, to increase the density of water points in order to
satisfy the needs of dispersed populations, to improve the quality of
water by better drawing equipment and better upkeep thereof, and to
supply areas without groundwater with small reserveirs, piped supplies
and public taps;

- For all inhabitants, to facilitate access to water by making credit
available for comnections as well as subsidies and credits for rural
private water points (including irrigation); in addition, the water
tariff for small consumers is to be kept law.

The report alse expresses the intention of establishing a master plan
for eventually providing service to the wheole of the sector. It hriefly
mentions training and explains sources of finance for this sector in some
detail. The report is however silent on waste disposal.

1.3.4.2 Rural water Sumly at the start of the Decade

Although progress on extending service in the water supply sub-sector
has been considerable, some 38% of the pomulation remains without reasonable
access to  piped water supply. It is likely, however, that most of the 38%
is made up of nural inhabitants, who are not reachable with piped water
systems at reasonable ocost. It is estimated that about one-third of
Tunisia's Ainhabitants live in commmnities of less than 500 people or on
scattered farms and small holdings, obtaining their water from shallow
wells, irrigation channels, cisterns or (where available) the nearest
stand-pipe. Since high per-capita costs rule out piped systems for such
communities, water has sometimes to be carried long distances from dubious
sources, with oonsequent risks. There should undoubtedly be scope for
projects to protect or enclose water sources and to improve wells.

The Tunisian authorities admit that, until recently, the rural part of
the sector has been neglected. The problems which have hitherto beset the
sub-sector are stated as follows:

- lack of an institutional framework, and unsuitability of civil service
procedures to speedy development;

- Difficulty of adequate maintenance of installation (e.g., lack of spare
parts, diffuse responsibility for repairs);

- lack of revenues from the service;
- Poor quality of ground water and pollution of surface resources;

- An apparent disregard of the Importance of clean water by the rursl
population.
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However, the last difficulty seems to be disappearing and the
chemﬁreportsanerma.xsmeasemﬂmdmmﬂfﬂrmtermml
areas, The spread of mass commnications is making the villager aware of
same of the amenities he lacks and water is now his first priority.

1.3.4.3 Specific Solutions Adopted

A campaign of decontamination against cholera, initlated in 1972-1973,
for which WHC provided credit for well decontamination and other purposes,
also led to the initiation of a Rural Development Program. The Program is
implemented by the provincial "governorate", with technical advice from the
I-ilnlstry of Agriculture's Genie Rural Directorate (DER) and has placed
growing emphasis on water supply. BAlthough the amount spent tends to depend
on the availability of funds from other programs, the program has received
some T.D. 2 million a year, with little outside help, a part from some wells
financed by USAID amnd by Sweden. Sweden is also supplying appropriate
technology and a new hand pump design. DGR has itself carried out some
work, but on a comparatively small budget, and the total expenditure in the
fifth plan period for both programs is said te have been only about T.D 15
million, i.e. less than a tenth of SONEDE's investments over the same
period.

About 1800 water points were constructed or improved, 900 wells were
decontaminated and equipped with hand pumps, and simple water systems were
constructed in about 260 rural centers.

In 1980, however, DGR began to tackle the problem more systematically
be designing regional rural water supply schemes.

In the sixth plan (1982-1986), T.D 42 million requested to supply 450
localities, Although much expanded compared with the past, the program is
still relatively =mll compared with the needs. DGR estimates that there
are no less than 4,000 villages to be supplied, in addition to the scatterad
popslation.

1.3.4.4 FHaster Plan For Rural Water Supply

In view of the situation described above, the Govermment decided to
formulate a Master Plan for rural water supply.

SONEDE collected data about populations living in centers with a
population of 50 to 500 within a 15 km radius: around 4000 centers were
covered by this survey. This suwrvey was conducted by SONEDE staff, with the
callaboration of DGR and local authorities.

The form used for the enquiry determines for each agglomeration:

- Socic-economic characteristics and future activity;

- Existing water resources and the work required for simple water supply
systems.
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These agglamerations were classified into:
- Centers located near SONEDE water supply systems;

- Centers on whlmmhamsmrEMEthnamtwaterm[itis
necessary to determine the quality and quantity of this water);

- Centers on which we have no information akout water resolrces.

The rural dispersed population has not been included in this inquiry.
These people obtain their water from different sources:

- Private or public cisterns;
- Private or public wells;
- Wadis, irrigation channels.

The total number of water points is estimated at 60,000 of which 7,700
are public points.

This survey was the basis of a preliminary master plan of rural water
supply.

1.3.4.5 Present Situation

This special attention paid to this sector has allowed Tunisia to
ach-eve the results detailed below: out of a population of 8.2 million in
1991 (for 4.9 in urban aress, i.e. 59.9% and 3.3 in rural areas, i.e. 40.1%
of the total), close to & million i.e, 73% of total population are supplied
with drinking water by SONEDE and about 1 millien, l.e. 12.7% are supplied
by DGR,

In rural areas 33% of the population, i.e. 1.1 million, were supplied
by SONEDE while 31.6% are estimated to be covered by DGR. The overall rural
supply rate was therefore 63% in 1991.

Thoudgh supplying rural areas with water has besn a major concern, a lot
remains to be done, despite the considerable efforts made to date,
dovernment authorities, at the highest level, are well aware of the need to
improve the quality of life of these populations and funds for the
President's Program would caome on top of the finance already earmarked for
the purpose in the VIIIth plan.

1.3.4.6 Future Prospects: 1992-19%6 Development Plan

We will start with the two largest entities responsible for rural water
supply: SONEDE and DGE.

SONFDE: Its program provides for supplying 428 rural centers including
59 renovations and 172 rural centers covered by the President's
specizl Program, Investments provided for under the VIIIth
Plan amount to 26.311 million diners, plus investments under
the President's Special Programs, which are estimated at 19.841
million diners,
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Total investment allocated to DGR under the VIIIth Plan are
87.2 million diners to provide water for 965 localities
(507,000 inhabitants), of which 70 million diners for new
works.

Table 5 helow shows the figures forecast for rural water supply.

Table - 5: Shows the Figures Forecast for Rural Water Supply (Tunisia) (4)

TEAR 1992 1s93 1954 1995 1996
TOTAL FRURAL POPULATION 3.32F 3,378 3,215 3,458 3,496
{Milliions)
—'
SONEDE-SOUFFLIED 1,084 1,114 1,162 1,194 1,245
IHillions)
D.G.R=SUPPFLIED 1,141 1,165 1,233 1+304% 1,342
(Millions)
PEACENT SONEDE
SUPPLIED 31,%% 33,0% 3a,0% 4,65 35,6%
PERCENT D.G.E
SUPFLIED 13,0% 34,5% 36,1% 37,7% i9,5%
OVERALL, POFULATIOR
SOPPFLIED ( % ) 84,3%% &7,5% 70, 1% T2.,3% 75, 1%
WOKEER OF LOCRLITIES 994 1.07% 1.148 1.209 1.317
SOPFLIED
SOREDE INVESTWENT
(1,000 dinars)
- vrrr™® plan 6.497 4.778 4.986 s.798 4.253
“ PEESIDENT'S SPFECIAL FR. 1.1%9% 5.687 5.318 4.750 2.830

" Does not include the President's special progrmamm (as at Oct 10,1992y .



1.3.5 Water Supply in Yemen

As shown in the following table the percentage of service coverage in
both wrban and miral areas (1993),

Table - 6: (5)
Urban Rural
total pop.| pop. served |% served|total pop.| pop. served (% served
in million| in million in million| in million
2.9 1.74 60 11.6 5.5 47

Future needs are summarized as projected services for year 2010 in the
following table which presents the filling of gap in existing services and
providing sufficient water to sustain continuous service.

Table - 7: {5)
Urban Fural
total pop. |pop. served|% served|total pop. |pop. served| % served
in million|in millian in millicen|in million
5,67 5.10 90 17.91 12 &7
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1.4 Sanitation
1.4.1 Sanitation in Iran

At the present time, total Iran wurban water use is estimated 2.9
bam. If 75% is converted to wastewater, total volume of the availahle
wastewater will be 2.2 bom. The required capital for wastewater treatment
is so0 high that is not possible for country to invest in a limited periocd of

time.

Fortunately, land and climatic cordition in Iran is so favorable that
traditional way of wastewater disposal is effective for the present
demands . Hinety nine percent of urban population have access to sanitary
facilities of excreta disposal, but wastewater collection and disposal is a
major sanitary problem in a group of towns and citiles.

Iranian cities are categorized in four groups according to wastewater
disposal:

a- Cities in which natuwral land and climate i= favorahle for soak well
system:

About 200 cities (31% of total urban population) most of them small
towns are located in this group.

b~ Cities in which old sewers are appropriate for the whole or part of the
town:

However main collectors and wastewater treatment plants will be
effective to improve envirornmental quality. The number of the towns in
this category are 70 (5% of total urkan population of the country),
there are 3500 Kkms of wastewater collector lines which cowver 300,000
users (Housse connections) in the above mentioned cities.

o=  Cities with modern wastewater system:

Only limited mumber of cities are grouped in this category. Number of
users (House connection) and total length of the network are 202,000
(3% of urban population) and 2900 km respectively).

d- ‘Those cities in which water table is high or soil permeability is so
low that soak well application is not practical. Because of health
problems, these cities are in immediate need of wastewater collection
and treatment system plants. The number of cities in this group are
230 (613 of total ocountry urban population). Wastewater disposal
systems in this group is scak well, cesspool, septic tanks, or direct
discharge into the surface water or sea.

In the rural areas, 45% of population have access to sanitary
facilities of excreta disposal, but sewerage and sewage treatment has not
vet been well experienced significantly,

50 far 30 westewater treatment plants, with the capacity of 650,000
cubic meter per day have been established. Total population which are
covered by these plants are 3,400,000
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Treatment method is usually simple, with low cost and energy. But in
those areas that land and climate are limiting factor, more advance methods
should be applied.

Because of water scarcity in the country, reuse of treated wastewater
is under consideration. Construction, operation and maintenance costs of
the water supply, wastewater treatment plants and sewerage system is paid by
the Govermment, but consumers and beneficiaries are charged a portion of the
costs.

1.4.2 Sanitation in Jardan

On-site and off-site excreta disposal methods are used in both urban
and rural Jardan. A summary of the components of the locally used
sanitation systems are presented in Table 8.

Table - 8: Components of Jordan's Sanitation Systems. ([Table-8, (3)]

| Cenasition | Halcing Cellection Treatment | Disncsal Litlilzztion
' Sousting -Seepaga Pit | -Nons -Mone | -Land -Mane
-Caversq ~Zaphc Tanks | ~Tanker -Fit Digestion | -Surtace -irmgation
-Pour FiUsn -Vaults ~SEWers -Slabilizenon | Warer

Seals Ponds ~Zround

-Pour Flush -Zanventeonzl | Water

-Cistem Flush| Treatment

1.4.2.1 Iewl of Sanitation Services

Until recently, most of the residential waste disposal methods used in
urban and rural areas were on—site disposal, including the use of lined and
un-lined cesspits and septic tanks, with the liquid effluent from such units
seeping into the soil through open-jointad pipes or openings in pit walls.
In 1985 (Table 9), approximately 45% of the urban population was connected
to public sewerage, while the remaining urban population used cesspits and
septic tanks, Cesspits and septic tanks are widely used in rural areas. At
the present time, approximately 58% of Jordan's population are connected to
public sewage oollection systems, in urban areas. The percentage of the
population to be connected to public sewerage is expected to increase to
approximately 70% by the end of the decade, to cover most of the urban
areas. The expansion of wastewater collection services is indicated by the
nmber of house comnections and the amount of oollected and treated
wastewater between 1986 and 1992, as presented in Table 10,

Table - 9: Wastewater Services in 1985 (Jordan), [Table-2, (3)]

| ltam | Uehan Hural Couny

| Punfic Sawerace | 452G [x] 11%
|54
11

U

i

gptic Tanks angd C&ssons == 20 £.5
ther

| 110 4

L)
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Table - 10: Expansion of Wastewater Services (Jardan), [Table-10, (3)]

fear Amaunt Treazad ‘ Me, of Connaciicns
(Mc Minousands)

1886 | 221 |
1987 | 327 33 | Zg.2
1388 24 53 | 710

1389 19_86 | ¢Q ==
1837 453.7 | 1019

ECE 45 .45 | 107.0

1623 | i8 .65 | 111.843 |

Until recently, the extensive use of on-site excrets disposal using
seepage pits in high density wrban areas resulted in many difficulties,
including:

1. groundwatser contamination;
2. plt overfiow and assoclated aesthetic and health risks;

3. the need for freguent emptying using mobile vacuum tankers, with
possible uncontrolled illegal disposal; and

4. spills and odors.

In rural areas, rural sanitation methods including privies, pit
latrines, 1lined or un-lined cesspits with minor coverings, and septic tanks
are typically used. The recent expansion of water supply services to rural

areas was not accompanied with organized plans for the disposal of the
resulting wastewater.

1.4.3 Sanitatian in Tunisia
1.4.3.1 Gemneral

Prior to the setting up 1in 1974 of the national body charged with
sanitation (Office National d'Assanissement: "ONAS"), sanitation was the
respansibility of mmicipalities where sewage systems existed.

Because of the pressure of the requirements generated by the growth of
urban development and tourism, the Tunisian govermment decided to create an
independent authority to be responsible for the sanitation sector: QRS.

At its inception, ONAS was placed under the supervision and direction
of the Ministry of Public Works and Housing, and since 1990, it has been
under the new Ministry of the Environment and Land Use Planning, ONAS is
able to be of better service to the public because of its decentralized
structure. It is headed by a Chairman and CPD under the direction of a
Board of Directors which includes representatives of the various ministries
concerned by sanitation as well as representatives of the larger
mnicipalities.
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Under the terms of its mission, ONAS covers the whole of Tunisia for
the following: design, new construction and operation. In addition, it is
progressively taking over existing network.

The mission of ONAS includes water envirvamment protection:

= Insure a better guality of life through the collection, evacuation and
reatment of wastewater.

- Install sanitation infrastructure in all regions of Tumisia and in
particular in economic development zones.

- Conserve the country's water resources.

- Determine the best uses for by-products of sewage treatment plants.

1.4.3.2 FRumral Sanitation

The 1984 census confirmed the magnitude of the rural sanitation
problem: 83% of dwellings discharged their wastewater in the open, only 32%
were comnected to a sewerage network and 13.5% had a cesspool.

With regard to personal hygiene, the census showed that less than 29%
of rural dwellings had a toilet, compared to 92% in urban areas.

It is cwrrently estimated that more than 20% at the rural population
have adequate sewerage.

In view of the tendency of scattered populations to cluster more
clozely together and of the rapid growth of connections to the SONEDE water
supply network, the issue of the safe evacuation of wastewater is becoming a
matter of pressing concern. It is widely known that from a cost/benefit

peint of view sewage systems in small villages, and even in larger ones, are
not viable,

For personal sanitation, the rural population is not used to public
latrines,  However, family latrines when they are well designed and
constructed, with the participation of those concerned, go down well
everywhere.

It i=s hoped in the next few years to substantially increase the
proportion of households who will build and use latrines.

1.4.3.3 GQorent Statius of Sanitation in Tunisia

The population covered in 1991 is 3.6 million which corresponds to
430,000 users, i.e, a connection rate of 75% in the towns having a network,
or an average rate of 56% for the whole country. The network operated
consists of 4800 km of pipe of varying sections, 190 pumping stations and 25
treatment plants. This system cwrrently covers 5 tourist zomes and 56
municipalities.

Annually, 170 km and 15,000 new connections are achieved.

The volumes of water collected is 106 million cubic meters per anmm,
of which 20 million are recycled into farming (fruit-trees, forage crops).
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1.4.3.4 Sanitation: Forecast far the End of the VIITth Plan (1996)

The population oomnected to the sewer system will total 4.35 million,
which is eguivalent to an 80% connection rate for urban areas with ONAS
systems (62% of Tunisia).

The network operated by ONAS will consist of 5,500 km of pipe, 220
purping stations and 48 treatment plants. The number of ONAS customers is
expected to be about 560,000 and the volume connected 125 million cubic
meters while the volume treated is 115 million cubic meters.

The fiqures below are evidence of the country's determination to equip
itself with a modern sanitation infrastructure as soon as possible. This
has been a constant concern for OMAS ever since it was set-up and the total
furcls set aside for sanitation have been rising steadily as follows:

= 4th Plan: 1973-1976: 29.4 Million Dinars; (TD 1.000 = US 1,00)
- 5th Plan: 1977-1981: 58.3 Million Dinars;

- ath Plan: 1982-=1586: 90.7 Million Dinars:

= 7th Plan: 1987-1991: 135 Million Dimars;

- §th Plan: 1992-1996: 200 Million Dinars, (Forecast).

1.4.4 Sanitation In Yemen

1.4.4.1 Background

Only part of the urban population is served by sewerage system in same
major cities of Sana‘a (25%), Taiz, Hodeidah, Ibb, Dhamar, Greater Aden
(80%), and Mukalla (60%). The total urban population is 2.9 million and
cnly 1 million pecple are served (34%). Therefare, there is a need to
improve the sanitation system in urban areas by extending the sewerage
system to cities and towns.

1.4.4.2 Sanitation in Ruoal Areas

There 1is no specific way for sanitation in the rural areas. HNo plan or
program exists and no concerned authority to take care of the problem. Most
households decide on their own how to dispose of their wastes. Sanitation
is completely neglected which may result in the spread of diseases.
Therefore, the need is urgent for a proper system of sanitation in the rural
areas,

Bazed on unpublished report by UNICEF, less than 10% of the entire
rural population are using safe sanitation facilities.

The establishment of a number of rural water projects with the absence
of proper sanitation has created problems. The villages began to extent
plastic pipes from their houses out to roads, canals, and valleys which will
have health concerns and increase the danger of spreading diseases.
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Appropriate Technology for Water Supply and Sanitation
in Rhral and Peri—Urban Areas

Inmtroduction:

The target of the Intermational Drinking Water Supply and Sanitation
Decade (1981-1920) was to provide access to safe drinking-water and adequate
sanitation for all people by the year 1990. Unfortunately, the decade
targets set by most Member States in the Eastern Mediterranesan Region (EMR)
were not met in full, especially in rural areas. Therefore millions of
people in the region are still without any safe drinking-water and adequate
sanitation facilities. The main constraints that hampered the achievement of
decade target were and still continue to be: depending on inappropriate
advanced technologies; institutional weaknesses (especially in rural areas);
the scarcity of water resources in the Region; lack of community involvement
and participation; lack of sufficient and trained personnel in this area;
Non - decentralization of rural water supply and sanitation schemes at the
commnity level; lack of envirommental health awareness; absence of women
education 1in personal and domestic hygiene and participation in water supply
and =sanitation schemes; and inadeguate national Iinfrastructive ard
legislation for such schemes.

About 60% of the MR population lives in the rural areas, where water
supply and sanitation coverages are only 41% and 18% respectively. In order
to meet the "“Health for All" goals by the year 2000 (HFA 2000) a well
inteqrated approach amongst water supply and sanitation agencies, primary
health care programmes and the comunity-level management 1s essential. The
"top—down" planning approach makes the commmity reluctant to develop any
sense of ownership or responsibility for the operation and maintenance for
any system, The imported technologies are, usually, not appropriate,
affordable, sultable and sustainable for the comunities.

The successful operation and maintenance of rural water supply and
sanitation systems also depends on the customers' ability and willingness to
pay for services. EBExperience has shown that where the "user-pay" principle
is properly implemented, the responsible authority is able to develop its
staff, infrastructure, administration, <c<apital works and maintenance
c:apabl_h.tles which ultimately enables it to provide efficient services.

In order for every nation to aspire for “healthy pecple in the healthy
enviromnment" goal, simple, appropriate amnd sustainable water supply and
sanitation technologies ard systems must be identified and adopted, meeting
the local needs and BEH conditions.

The EMR States were invited through 30 December, 1992 to 30 January,
1993 to prepare a study on "Appropriate Technology for Water Supply and
Sanitation in Rural and Peri-Urban Areas". Only four reports were received
from the following states: Iran, Jordan, Tunisia, and Yemen. Same of these

reports were inadequate and have little or no good information on the topics
of many sections.

The following topics were suggested for the scope of study which also
serves as the terms of reference for the expert:

1. Current water supply and sanitation coverage situation and future needs
in the comtry.
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2. [Essential features of the technologies/methods employed in supplying
water and disposal of excreta/wastewater in rural and peri-urban areas
of the oountry, with successful and unsuccessful applications of these
technologies. Suitability of the technologies used, to the national
neads and requirements.

3. Nesds and reguirements for operation and maintenance in water supply
and excreta disposal systems serving rural and peri-urban cammnities.

4. Institutional set up in the oountry for providing water supply and
sanitation services to the nural communities. Agencies and institutions
responsible for these services.

5. [Envirommental Health (BH) institutions capabilities and their
strengthening needs in meeting the "Health for All goals (HFA 2000)".

6. Extent of inter-agency collaboration (IAC) in offering water supply and
sanitation services to the rural sector in the country, Success of IAC
integrating these services with hygiens education for improving the
public health.

7.  Bxtent of participation of the comminities in all stages of execution
and operation of rural water supply and sanitation projects in the
oauntry.

8. Human Resources Development and Community awareness sStrategies and
programmes.,

9, Suggestions, Recammendations and National Action Plan.

10. An amotated bibliography of country publications (reports, articles,
books/ bocklets) on the subject.

1. Current Water Supply and Sanitation

1.1 Background

Total area of Iran is about 1.648 million square kilometers (sg. km).
The popudlation of Iran, as of 1934 census, is estimated to be 60 million.
The population was 34 and 50 millions for the years 1976 and 1986
respectively. Density of population varies fram 5 to 291 with an average of
35 persons per sq. km. Over all life expectancy at birth is 67.

Jardan occupies an area of approximately 90,000 sg. km. The total
area is divided inte the following zones: 71.5% desert, 22.3% arid, 2.2%
marginal, 3.3% semi-arid, and 0.7% semi-humid.

The census of 1979 estimated Jardan's population at 2.147 million
distributed among 1017 population centers, and growing at a rate of 3.7%. In
1991, Jordan's population was estimated at approximately 3.888 millions and

rate at 3.4%. The urban/rural population was divided at approximately
77.9% [ 22.1% and the estimated nomadic population was about 7,000,



59—
2. Technologies and Methods for water and Sanitation
2.1 Techmologies and Methods in Iran

2.1.1  Water Supply

Many of less-p:p.dated villages lacking water resources enough to
mcally justify establishing water pipe-line networks, necessary water
supply 1is supplied form available sources, such as E'-hallw wells, surface
water and rainfall.

Rainfall serves as the most common water source in southern Iran, like
provinces of Hormozgan, Booshehr, Fars etc. which have little rain through
vear. In this method, atthetlmeofm.awmmlm
diverted fram limited basins into ground reservoirs accommodating from 50 to
thousands of aublic meters inside. These reservoirs have a dome shaped
ceiling with trap doors for both ventilation and drawing water out. When
sedimentation 1s completed, the initially turbid water becomes drinkable,
The sweetness and low hardness of rain-water is such a great blessing that
villagers are uwilling to find any other substitute,

Te improve quality of the water as such, periodic chlorination of
cisterns is the only treatment appliad. Where pcpulatlcn happens to protest
against the chlorination, people are instructed how to let the water boiled
and cooled before use, Other measures usually taken in this respect consist
of, protecting flood bais onto cistems, putting strainers in the way,
creating sand-beds before opening of the reservoirs and installing hand
punps for water-drawing. Where water of cisterns is stored in
gpen-reservoirs at  ground level (locally called "Hootak), 1like in
Chah-Bahar in Balouchestan and or Bashagard in Hormozgan, water is purified
either by filtration, or by getting passed through sand-filters, or
cloth-filters or by chlorination or letting it boiled and cooled; due
instructions are continually furnished, by comunity health workers {!'J'[WS}

As the cistems (Berkeh) among the most important sources for water
supply in rural areas of southern Iran in which less-populated settlements
are remotely scattered, betterment and structural modifications in them has
appeared in the agenda of water-source betterment schedule since long. A
rumber of npew plans for cistern— chlorination were proposed and are under
consideration. In the proposed method a shaft must be dug with the same
depth as the basin next to it for diverting the water by a pipe laying one
meter higher than the bottom of cistern onto the shaft and chlorinated by a
submerged pat chlorinating system.

Plain sedimentation of river-waters and chlorination afterwards is
ancther coammon method in rural areas imcluding Khuzistan and Loristan.
Besides, Lime, Ferric ¢hloride or Aluminum sulphate are applied for
adjusting pH wherever possible to keep an appropriate management for
maintenance and exploitation.

The C(HWs, primarily introduce and educate chlorination by solution with
a concentration fit for the water in guestion and close check over residual
chlarine, also teach villages how to let drinking water be boiled and cooled
in the places where superficial water or likely polluted shallow sources are
used. This method is also followed in the suburbs far from urban and safe
sources., Carrying safe drinking water from sanitary protected sources of
water to the scattered villages by mobile tankers is one of the means of



rural water supply. Lots of villages also are benefited from cammnity or
individual protected sources of water, like springs and shallow wells. The
General Department of Envirommental Health in the Ministry of Health and
Medical education is responsible in this respect.

2.1.2 Sanitary Disposal of Excreta, Sewage and Surface Waters

Cammon methods in Iran for disposing excreta is to dig absorptive
well where ground is penetrable, to build a2 cabin directly over the well,
direct and indirect (by subterranean siphon where water is sufficiently
available) disposal in rnural areas, erecting a cabin with subterranean
siphon in bailding, cornecting wventilation channel to sewage ventilation
system as well as diverting wastewater either into the absorptive well or
out of the building.

In ruwral areas and small communities where underground water level is
fairly high, 2Agua privy are often in use. However, as there is no encugh
land especially in the North to scak wastewater, shallow underground water
is exposed to pollution; therefore villages are instructed to chlorinate and
boil water before drinking.

Where ground 1is vocky and impenetrable, water supply and sanitary
disposal of wastes appear among major problem. Such troublesome ground in
mountainous and cold areas lacking simple filtration systems like lagoons.
High cost of filtration system, maintenance and utilization hinder
developing amd executing projects of collection and filtration systems.
However new approaches tend to employ suitable filtration systems like
lagoons are ocuwrrently under way. Toilet in some areas, are not constructed
properly.

Now, projects are extensively fellowed to divert superficial water
flowing on roads or from taps into brocgks flowing cut of villages. In the
areas with highly absorptive ground, absorptive wells are largely dug.
Ministry of Health and Medical education is responsible for sanitation
activities in nuoal areas.

2.2 nppropriate Water and Sanitation Technology in Jordan
2.2.1 General Requirements

The data in Table 11 present a summary of some of the general elements
and requirements for a proper water supply and sanitation program. The
elements include: research and development, health education and community
awareness, planning, institutional set-up, building technical capabilities
and training, and economic considerations. The chapter presents a summary
of the selected water and wastewater systems. More details can be found in
numerous available references. The major features of the selected
technologies and their applicability in Jordan are presented below. The
World Bank publications on ZAppropriate Water Supply and Sanitations,
reflecting the results of research and parallel activities in the field of
low-cost water supply and sanitation, were used to develcp a significant

portion of the on-site sanitation methods, presented in the following
discussion,
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Table - 11: Requirements of Water and Sanitation Programs (Jordan)

[Table=14, (3)]

Cateqgarny

Adalllonal Mesgs

Concamed Croanizations

Mzigr Recommenagalions

Aaszzaren &
Cevslopmeant

-Devalopmeant of
Appropriate Technalogy
-Madifications. an
Existing Tecnnolcgies
for Local Applicanons
-3lrangthen R&D
depanments and
cogperation amang
concamed Srganizations
-Integrate B&Q In leng
term, planming

-Universitias,

The Water Autharity
~Aoval Scient. Sociely
-rlgher Cauncil Far
SciEnce anad Tecnn,
-Minstry ot Hesith
-Ministry of Municip-
alibes; FMyral Afiairs
and Envirgoment
«Intemational Organ-
ratong (WHD), Wond
Banwx, others

Ministry of Planning

“Spacific programs
girectsd towards rural
sanitation Management
-mprove RAD organizs.
Goaperaton

-sducale on impartanca
ot all H&D phases
inclpding basic ressarch,
applied research. Techn,
Transigr, & others
-Allow Funging for all
R&D ohases

-Provioe =opropriate
Fazsarch incantive
-Intagrate RAD Inta long
term national planning
-Encourage R&D a2s a
natienal golicy

| Gensral
Health
Education and
Primary
Hezlih Care

-Adequate staffing and
\raining

-Praper |nstitutional
Organization

-Proper Manitoring and
Inspection programs
-Proper Primary Heallh
Care Programs

-Ministry of Health
-Private Groups
-lnternaticnal Crgani-
zations, WHO, UNISCO
-Medical and Enviran,
Health staff at Public
Univarsities

-Punlic ang private
Media (Radio, News-
papers, vl

-improve staffing and
ralning on rural
walar and sanllatien
<Train and Invelve
school teachers and
provide prapet
incentives

-lmprave institutlonal
prganization

Flanning

-Spacilic Rural
Sanltation Programs
-Selectlon of Approgr-
fate Sanitation Techn.
-Planning Appropnate
Sanitation Upgrading
Saguance in Conjunatien
with Water Services
-Formal Community
Invaivement Programs
-integration of R&D in
long lerm. planning

-The Water Authority
-Minist-y of Heallh
-Ministry of Planning
-RH&D Insttutions
sintamztional Oeganis
zatlons, WHO, Warid
Bank

-Ministry of
Muriicipalitles, Rural
Affairs, and
Enviranment

-Establish specific rurai
sanitation programs
-asizblish specislized
rural water and
sanjtaton groups and
tralring pregrams in The
Water Authority Central
and Govemaie Cffices
-integrate’ 40 into
rural watar and
sanilalicn plans

-5l goals and targsls
tor Rural Water and
sartabion Frograms

institutigonel

-Specific rural
sanitdtion groups In Tha
Water Autharity andlor
Minisiry of
Municipalities, Rural
Aftairs, and
Environmant with
Adeguate steffing,
training, Admin:sirative
Inoepenoencs and

| Auequals Resources

-The Walar Autnonty
-Ministry of Hezlth
-Ministry ‘of municip-
alitlas. Ruzal affairs,
ang Environman|

‘Local Municipalities and
Willage Councils

-lg=ntify nesgs. sat
largeis & codrdinale
responslpllities
-dentity and coordinateé
resolrces

-Estanlish, based on the
above, spemalized rural
sanitatlen gradups In The
Warter Autnority andlor
Ministry af
Municipalities, Rural
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Table-11, (Cont'd)

-Proper Cogrdination Affairs, and
Among =il involved Environment? with
Panles Including Local Adequale staffing,
Village Councils lraining, Administrative
-Farmal Community Indepandence and
Involvemeant Adequate Rescufces
-Establish formal
Community participation
Mechanisms
Escnarmic -Low cost Technology -Government Agencies | -Establish specific rural
-Sell Halp rural Techn, |-Citlzens of Jordan waler and sanitation
-low maintenance Techn, | -international Ald programs and long temm
-Easily Upgradad Techn. | Organizations sustainable developmant
-Maxmum Utillzation' of plans and strategies
local resources
Tacnmcal -Tramned lechnical Stall | -R&D Organizations -Asses locally developed
-Traming Institutions -Locally Avaiaple Public| & lested Sandtalion
-Fessarch and and Privata Aesources mathooas
Developman Institutions | and capabilities -Develop local sanitation
-Lecal Standards and design data anad
design criteria standards
-Encourage and involva
R&D grganizations
<Use |ocally avsilable
skilled |aber, and
materials ang provide
proper incentives
2.2.2 Treatment of Water Supplies

Chlorinated public water supplies from groundwater wells or fresh water
springs are typically pumped directly into the distribution network and/ar
storage tanks. Chlorine gas or hypochlorite solutions are typically used
for disinfection. Most of Jordan's public water supply is fram groundwater
sources and treatment oonsists mainly of chlorination. The conventional
surface water treatment plant in the town of Zai, located north west of
Amman, receives screensed and pre—settled water pumped from King Abdullah
irrigation canal in the Jordan Valley. The plant, with maximm capacity of
approximately 0.125 MMM/d, operates at less than design capacity depending
on water source constraints. The plant supplies approximately 15% of the
total mmnicipal water supply in Jordan. Treatment consists of two trains of
the following inseries treatment processes: screening at source, pre—
sadimentation, oxidation using permanganates, coagulation, flocculation,
sedimentation, filtration, and chlorination., Powdered activated carbon is
also available at the plant and is used as nesded. Treated water is stored
and pumped to a storage tank for distribution by gravity to the
capital city, Amman. The other water treatment plant in the city of Irbid
has a capacity of 0.02 M3/d and consists of aeration, ooagulation,
filtration, and chlorination facilities.
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One major problem facing Zal complex treatment plant is related to the
quality of water supply from the sorce, which is subjected to a variety of
contaminating sources. In addition, Zal water treatment plant faces
operation and maintenance difficulties resulting from the need faor
sophisticated spare parts and specialized chemicals from abroad, delays in
repairs, and timely response to influent water quality changes. It is a
local observation that gperation and maintenance of sophisticated treatment
facilities do not match the needs to achieve full treatment benefits.

Water supply sources from spring and stream water, and rain water
harvesting, are also used to a small extent in remote areas by Baduins,
farmers, and rural and urban fringe areas. Such waters typically don't
receive any treatment and are directly used for potable purposes, thus
increasing the risk of infection/disease. The availability of safe water at
reasonable oost and convenience alone is not expected to significantly
reduce the use of untreated water for potable purposes. Health education and
comminity involvement are necessary to minimize such practices.

2.2.3 Water Treatment Altermatives

Uncontaminated ground waters are generally the most reliable and
important source of water supply in Jordan. Uncontaminated ground water
requires little or no treatment. Applicable treatment unit processes
include aeration, filtration, chlorination, and generally optional removal
of hardrness. Alternative water sources are generally required when the
water is brackish, contaminated, or has high fluoride content. Desalination
of krackish and sea water is an option that is under consideration in Jordan
because of the scarcity of the resources. The data in Table 12 present a
summary of existing and applicable water treatment options in Jordan.

Uncontaminated fresh spring water may not reguire any treatment if
proper water quality 1= confirmed and monitored. Chlorination of
uncontaminated fresh spring water is generally recommended, to ensure the
presence of residual chlorine in the distribution system, to protects
against any possible contamination through the distribution network. In
general individual household water treatment systems are not suitable for
drinking purposes, especially with the ocurrent availability of safe and
public water supplies in all parts of the country. However, house hold
rain harvesting systems should be encouraged, especially, in rural areas, to
be used for purposes other than drinking, te reduce the cost of consumed
water and conserve resources,

There are many applicable drinking water treatment processes. A
summary is presented in Table 13. The appropriate combinations of such
processes are presented in the following sections.
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Table - 12: Altermative Drinking Water Treatment Processes (Jordan)
[Table-16, (3)]

Surtzcs Water Treatment Grawng Water Treatmant

Housanola -Mo Treatment (High Heailh Risks).|-MNo Treamment (High Heslth Sisks),

Sysiems Inciuding personal and canfracied | Hand and motor pumos &re oreferabie
annking water sopplles  froam | o buckel 2nd rope
unconfirmed-gueailty water springs, [-Household Jackage ireatment
sireams, and waler reservoirs, methods zre 2xpensive =nc Jenerzlly

ynrelizola
Public -Mo TrzetmentSiorzns! Distripution, | -Me TreatmentStorec=f Dlstricutian.
Systams Fequires proper walsr guality

canfirmatian and continubous
manitonng. Mot recommendsd dus o
fossibie contamination 0 the
dISIouUlion NEeIWorKE.
-Sraming/Chlonnation/Storage:
Cistrioulion. For mgn guafity suridcs
waiar sourceg ig remave flaating
solids.,

-Sareaning/Slow Eand lltrsticn
iStorage/ Disiripution. Semove
soiids Including molegical and
wrocity, Used for zzceptzole
uncantarmunaieda Righ ausly waler
sagrzes #nd for small communities,
Zaonventonzl Watar Trzaiment. For
genarzl quallty water sireams and
ressrvoirs. recening yplcal wasis
gisgharges CTonventensl Treatment
generally wmvaives: Screamipg; pre-
s2cimaniation: axcause;
cozgulatian/liccemation;
Segimenzanon; Filtranon,
Chiorinaien; siorags: snd
strigution;

-Direcay Tontamenaled Walsr, Uss
zllernslive Walsr SoUrces

Feguires progper watsr guzlity
canfirmation ang connnuous
mantiornma. Mat recommences dus 1o
possigle contzminstgn in ihe
CisNbUtion Networks.
Chianmaton/Storage) Jistrigution,
Most sommon v Jardan,  Apgraptats |
waier guslity recures: caofirmation
ang continuous monitarmg.
saeratian/Filiration/Sicragel
Distrioutlon, MNecessary o jreat
reducen spedss,

SCesziiration af Jrackisn waier
(Sea Taiow|

ontamineted Groumd Water. Use
Allernalive ‘Water Sources depsnding
an coniamination
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Table - 13: Selected Pollutant Treatment Altermative (Jordan)
[Table-15, (3)]
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Q x v o a = = o & = & o c
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Large Objecis/Solids | » | | |
Syspendad Solids | [o e | % | % |
| Pathogenic Bacteria Lo s |2 Ix | x Pl
| Fluoride I | [ | [ x| »
| Turpudity | | | =
| Hurme &gids | | o - % i
| To1ai Dissaived Sohds . | i i | i b |
Iron ang Manganess ET | | | | i |
Mitrate i | | | | R %
| Shierotorm | | | | | ® [ | x
| Harcness | | | | i | P | x
| Oxygen | | | | | x | |
[ Carmon qloxude | | | X | I
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W+ = ragqires Turther salid-Nguid separation step

(1) = Cantral at the source is & visble option (i.¢., aigae control)
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2.2.4 Wastewmter Treatment

Collected wastewater is treated mainly in stabilization ponds, but
gther wastewater treatment systems are also usaed including activated sludge,
oxidation ditch, rotating biclogical contactors, and trickling filters.

Acoording to the data presented in Table 11, and based on initial
design capacity, approximately 75.1% of the ocollected sewage is treated in
stabilization ponds, 18.1% in trickling filter Wastewater Treatment Plants
{(WWTPs), and 6.8% in activatad sludge WWIPs. Currently, the original design
capacities of the major WWIPs are exgeeded and -upgrading projects are
underway or being planned. ﬂleinfluenttcﬁs-aam-atwmg the largest in
the country, J.n::easeg from approximately 50,000 wm/d in 1985 to
approximately 125,000 m”/d at the present time, mainly due to the increase
in themmbarofcmmmmmthem. Information regarding the
existing WWIPs, selected effluent quality parameters, type of treatment, and
point of discharge is presented in Table 14 and 15. Even though most of
Jordan's WWIPs started operations after 1985, they generally suffer from
many difficulties including: improper design and selection of technologies,
lack of proper preconstruction impact assessment and proper public
partlclpatim in planning, inadequate operations and lack of preventive
maintenance, aesthetic problems, financial problems, and other

difficulties. A sumary of other related difficulties is presented in Table
16.
Table - 14: Jordan's Municipal WWIPs and Effluent Quality
[Table-11, (3)]
WWTP Mame/ Cesign EFfl. Effl. Etil. Effl. EfH Feaca|
Lacation Capacitv | BOCS S8 MNH3 NC3 TOS Crm
AS-Samra 58,000 104 175 103 1.8 1160 S864
Ramitha 2335 154 983 119 2.3 11586 1500
lroidg 11004 43 &3 a8 a5 1007 Q8480
I Kafranja 1500 34 45 30 110 874 J1€8
| Matfrag 184040 220 224 142 1.8 1088 28840
Jerash 11588 13 27 33 42 730 631
Bags'a G000 118 83 113 0.33 1075 38330
Abu-MNussier 4730 15 =¥i 4.8 221 900 222
Ealt 2440 14 24 1% 4a 783 282
‘Madaba 20060 83 283 1258 1.9 1221 25201
Kerak T8 57 78 47 5.3 837 g2
Taiila EQQ 40 44 65 5.5 506 1272
Ma'an 1330 72 103 g8 1.8 1312 228
Agaba 3000 54 lap 10 0.9 953 103
Ain-Gnazal 60000 |- |« - - <> - T
“Abandaned 1S8E
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Table - 15: Type of Treatment and Effluent Discharge (Jordan)
[Table-12, (3)]

WWTP Type of Stant of Paint of
MName/lasatian Trealment Qoerations Effivent Qisgharge
AS-Samre Slabilization Paonds 1985 Surtsce Watar
Ramins Stabilization Ponds 1987 Local [rrigatlon
Mafraag Slabilization Pands 1987 Local Irrigatien
Maosha Stabillzaton Ponds 1GEE Local rncation
Mz'an Stzhilization Ponds 1288 Local Irmcatlon
Agaca Stabilization Ponds 1987 =, Injectionilrria.
Irbid Triexllng Fllters-| 1887 Surfacs Water
Activared Sludoe
Kefranja Trickling Filters 1288 Surfzce Waler
Bags'z Trickiing Filtars 1988 Syrisce Water
Kerax Trickiing Filters 1288 | Surfzce Water
| Tatiia Trickling Filter 1988 Surizce Watar |
Jarzsh Cracgtion Diten 1283 Surface 'Water |
Abg-Nussler RBCs, OCxaldaticn| 1288 Surfzce Water
Diten
Sai Activatea 1281 Surtace Warer
Sludgeibechanical
Asration
Min-cshazal | Actvared siuage | 1388 As-Zamrs WWTP

*-abandaned 1E85

Table — 16: Major Problems Assoclated with Jordan's Sewerage Systems.

[Table-13,

(3)1]

loentified Probiem

Maior Causes and Effecis

Sewer Froolems

Sglid deposits In pipes and mannales; =igh storm watar
nflow: Oders 2nd ootentizl corrosicn omblems

Querlgaaing (Organic- ang
=vdraylic}

Expansion of coilection nemwaorks: Storm water: Inflow;
Imorocer design! Adaiicon of mani-sail |

Hign Qperating Costs|Use of Improper Technolagy; Impreoer cparation and
Leading Teo Mnit Shul-|cantrel, lack &f limely malntenance; Spare pans not
Downs zvailable locally

impreper Eifluent Cuality

Cvetlcading, Tperatian and maintensnce. proalems:
Imipropar design; Uncontrolied dispesz| 2f inhibitory and
difficuit 1o treat industriz| wasies

Faithogen:c Heaith Fisks

Inadequale disinfecuon; Imoroger rémoval of heiminths
by WWTPF; Fossible direct human use ang cantact:
Contamination af water scources: Fly anda mosquito
breeding

Coer Problems

Cwerloading; Inadsguate operation and maintenance; Close
tc residences; Need for desiudging; Expensive g cantral]
Fzilure ta invaolve the community

| Cperatign and Maintenance

inadaqusate stzfiing anag iralning; |mproper Design,
imoroper technolagy: Improper maintenance; Operation
skills don't malch technaology reguirements; Dslays in
maintenance; Improper response to variablie conditions
in timelv manner: Ineffective gravantive maintenance..

Sludge Handling Problems

Insufficiant ‘Planning, Hesearcn and Cevelopment:
Preserice of Pathagens and possibily heaw metals
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2.2.5  'The Nesd For Local Design Criteria

Per capita water consaption in Jordan is significantly lower than
that in industrialized countries. Consequently, wastewater constituents are
more concentrated than those measured in industrialized countries sewage.
The addition of septage to wastewater treatment plants further increase the
concentrations of contaminants in the wastewater. — Even weak strength
wastewaters in Jordan may exceed in concentration strong wastewater of the
industrialized mnations. For example, the BOD and TSS concentrations in high
strength wastewater in the U.S are approximately 400 mg/L and 350 mg/L,
respectively, while the average of both BOD and TSS concentrations in Jordan
may exceed 1000 mg/L. Most of the available sanitation works design data
are based on wastewater characteristics of industrialized countries, which
may not be appropriate for Jordan. In Jordan, high concentration of
wastewater solids, wide use of pour-flush toilets rather than cistern-flush
toilets in conjunction with sewers, and low per capita water consumption,
cambined with less sophisticated pipe manufacturing and sewer construction
techniques, require design criteria different than those used in the United
States and other Iindustrialized ocountries. Similarly. little design data
dre available for the design of wastewater treatment facilities that take
into account the nature of locally produced wastewater. High strength
wastewaters generally require longer detention periods in conventional
biological treatment processes. Treatment of concentrated wastewaters may
requires more than one biological treatment step, or may require significant
effluent recycling to dilute the influent, or both actions.

2.2.6 Sanitations Methods

Sanitation methods are divided into two major groups depending on the
point of waste disposal:

1- On-site disposal methods, ard
2- Off-site disposal.
Generated household wastes include either excreta and minor cleaning

and flushing water, or all household wastewater including excreta. A simple
classification of selected disposal methods is presented in Table 17.

Table — 17: Selected Sanitation Methods (Jordan)
[Table-18, (3)]

| Qn-SHa Dispassl Methoes | Gif-Site Uizuoszl Methads
Pt Latrines: Ventiiated| Vaults

Imoraved 2t Lztrines:
Paur-Flush Toilets:
Compesting Tailets;
Aguzorivies,

Haousshold Wastewaisr Seutis Tanks

Excreta Calv

anventional Eewerage;
Sewerag 5F ailats,
Sewerad Septic Tanks,
Sawered Aouzorivies.
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In selecting appropriate sanitation methods, the following local
factors were considered:

1- Approximately, 60% of Jordan's population is connected to wastewater
collection networks, mostly in urban areas;

2= Most of the popalation, urban and rural, have access to potable water
through house connections;

i~  Water resources are limited and Wwater conserving, 1least polluting
sanitation methods are preferable;

4— Most of the population not served with public sewerage system use pour
flush toilets in conjunction with cesspits or septic tanks;

5- A significant portion, estimated at 26%, of ruwral areas lack
appropriate sanitation methads;

6~ Water is typically used for anal cleansing;

7= Methods with the least direct contact between users and fresh or
digested excreta are favorable;

8- Methods that require committed user attention to maintain health
benefits and aesthetics are not socially practical;

g~ Methods that provide maximm privacy in and arcund the latrine are
favorable;

10- Water services expansion was not accompanied with similar sanitation
expansion. 2ccordingly, present sanitation systems may reguire
upgrading during a transitional pericd; and

11- Ground water table is generally deep in Jordan.

Bocording to the above criteria, the following sanitation methods are
identified, Table 18, A discussion of the essential features of each
identifiad selection is presented below,

The institutional set-up for urban water supply and sanitation is well
established. In-house water supply and wastewater collection services for
urban consumers are provided by The Water Authority of Jordan. Rural
Sanitation requirements, however are not clearly defined as part of an
established and organized institutional responsibility. The data in Table
19 show the rural sanitation needs and requirements.
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Table - 18: Selected Sanitation Technologies (Jaordan)
[Table=19, (3)]
Tanker Water and|Tanker Water and|Commen System
Hand Carried Water | Househald ‘Water|water Supply
Supplies Supply through House
connections
High and Medium|-N/A -N/A -Sewerage
Diensity Urban Areas
Low Density Urban|-N/A -PF toilets Naults
Arsas -Septic Tanks
-Sewerage
Hural Areas “PF Toilets -PF TunLets -PF Tm]‘ets
-Vaults -Vaults
-Septic_Tanks
Temparary -PL -NIA “N/A
Sattlemant

*=Overloaded 2nd clogged pits require emptying using vacuum lankers
**=Consiruction of sewerage system is being extendea to aimosi all urban areas

Table - 19: Rural Sanitation Institutional Requirements (Jordan)
[Table=20, (3)]

[ Areas of Whao is doing it, and who should be invalved

Setting construction | Ministry of Municipalities, BRural Affairs, znd
Standards and Design|Environment; Experienced builders, Civil Engineers,
Crileria Minisiry of Public Works

Enfarcing and Assessing
Buiding Standards

inspectors of municipalities and local village counclls,
Encinears Association

Fraviding Credit/Financial
Assistance

Municipalities and local village counclis, private
institutlons, Ministry of Health, The Water Aulhorily,

of pils 2nd tanks contenls

Ministry ol Municipalllies, Rural Affaires, and

Environmanl
Ensuring proper use,|Hsalth Inspectors of Municipalities, local village
malntenance, and disposal | councils, and health institutions; education and

awarensss programs by Ministry of haalth  personnel,
private and (niernational aroups

Disposal of pits and Tanks
nmight-sail Contents

Assist n redigging and| Municipality and local village councils, private Firms
emplving pits and tanks

night soil

Assist ang monltors| Municipalities and lecal Village Councils, The water

Authority

Manlitors Sanitatiaon
Impacts an the Environment

The Water Authority, Ministry of Health, Hsalth
inspectors ol Municipaiities and village councils, R&D
grganizations, Ministry of Municipalities, Rural Affairs.
and Environment
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2.2.6.1 OmrSite Sanitation Technologies

In this section, a brief discussion of pit latrines, ventilated and

improved plt latrines, pour-flush toilets, and saptlctard{s is presented.
Other on-site excreta disposal methods such as camposting toilets are not

discussed and generally considered technically and socially inappropriate
for individual Jordanian households.

1.

Pit latrines

Pit latrines, Figure 1, consist basically of a hole in the ground into
which excreta falls, a sguatting plate covering the hole, and a
ventilated outdoors superstructure, Once the hole nearly full, it is
typically filled with soil and a new cne is dug nearby

e -
— e _'___‘——..___‘__'
Supersiructure Yent
Pips
Slap |Cover
l Siab [Cover
o Yo e = e e

S N 1 |
R Ll N

Figure 1, Conventional and vertilated pit latrines.

The main disadvantages of pit latrines are: smell, and breeding of
flies and mosquitoes., Because of the disadvantages associated with pit
latrines, they are not recammended for sanitary applications.

However, a minor portion of the population cccupies outdoors seasonal
settlement that is close to residential areas, thus making outdoor
sanitation practices unavailable. For such pecple, freguently replaced
pit latrines built using simple materials may be appropriate.
Otherwise, existing pit latrines need to be upgraded.

Ventilated Improved Pit Iatrines (VIPs)

VIPs avoid the major disadvantages of conventional pit latrines by
prww.mg an extermal vent pipe through which, air circulates down the
opening in the sguatting plate and up the vent pipe. VIPs are <dorless
and have minimal mosquitoes and flies breeding problem. An altermnating
double-pit latrine can be used to avoid deep, single pit excavation.
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ViPs may be considered as an alternative in upgrading existing pit
latrines. VIPs are generally suitable, especially for low to medium
density rural areas, where most residences are single-storied, and
where the members of the same family share the unit. In Jardan, and
since such units reguire separate outdoor structure, proper privacy
should be maintained in and arcund the unit. It is important to have
access to emptying the unit and digging a replacement pit. VIPs are
not designed to receive housshold wastewater other than excreta and
squatting plate cleaning water, and accordingly are inappropriate where
in-house water is available. VIPs have the following characteristics:

1} ease of construction and maintenance;

2) low anmual and construction costs;

3) all types of anal cleansing material can be used;

4) ahsence of cdors, and minimum fly and mosquito breeding;

5) minimal water requirements;

6) low level mmicipal invelvement and high s=1f help potential;
7) minimm risks to health;

8) good potential for upg:md_i_r-g to pour-flush toilets; and

9) stable permeable so0il is reguired.

However, 1if improperly designed and used, pit latrines may pollute
ground water. In addition, and unless double pits are used pit
latrines regquire replacement when full, and accumilated sullage
requires proper disposal arrangements.

Pour-Flush Toilets (PF)

Pour flush toilets, Figure 2, use a sguatting plate with a water seal
to prevent odors and mosquito hreeding. The pit used in injection with
pour flush toilet is typically offset, and the FF bowl is connected to
the pit by a sloping pipe. Water, approximately 1 to 2, liters is used
tc flush the excreta down the tube into the pit. FF toilets can be
constructed inside or cutside the house. An altermating double-pit can

be used to avoid deep, single pit excavation, and future nesd to dig a
replacement pit.

I ¥
Faur-Flush
. | Tatiet |

P r s i pj ?’j ] \b‘x‘- é/ 3///_! A

oA L

L '!J-F" /

" -"f,- water 7
| F‘F’H‘.. Sas] L.-_fj

Figure 2. Pour-flush Toilet.
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PF toilets, in conjunction with sespage pits, are not designed to
receive household wastewater other than excreta and flushing water, and
accordingly are expensive to operate where in-house water is provided
and generated wastewater is discharged to the pit. FPF bowls are widely
used in Jordan, in conjunction with on-site or off-site disposal
methods. The use of FF bowl is appropriate in Jordan because water is
typically used for anal cleansing and the water requirements are low.
PF tollets have the following characteristics:

1) possible location within the house, thus providing convenience amd
privacy;

2) no odor and fly or mosquito breeding;

3} minimal risks to health;

4) low level of municipal involvement;

5) low annual and construction costs;

6) ease of construction and maintenance;

7) high potential for upgrading; and

8) suitable for rural and low density urban areas.

Septic Tanks

Septic tanks, Figure 3, are below—ground sealed concrete chambers
designed to receive all house hold wastewater, including excreta and
flushing water. In the tank, solids settle to the bottom where they
are anaercbically digested, scum rises to the surface, and a relatively
clear water remains in the middle. Settled wastewater is withdrawn from
the middle section of the tank and disposed off in a following drain
field or socak away unit., Septic tanks are designed to have one or two
compartments, with the two compartment preferred because the effluent
TSS is lower. Adequate retention time is provided to eénsure proper
settling of the solids and storage of the sludge. The tank regquires
dislodging once it becomes full.

Septic tanks are appropriate for low density urban areas supplied with
in-house water comnections. They generally regquire large space, high
degree of user's attention, and have a relatively high cost. Their
main advantage is that they are convenient for household waste disposal
requirements.,

Septic tanks have the following characteristics:

1) high and operating construction costs;

2) reguires skilled labor for constructicon;

3) low potential for self help;

4) require permeable soils;

5) require off-site facilities for disposal of accumilated sludge;

6) good health benefits;

7) requires low municipal involvement;

8) appropriate for houses with in-house water and sufficient land for
tank effluent disposal (i.e., low density urban areas); and

9) can easily be comnected to public sewerage system.
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Yent Paur-Flush
Toilet

AR

Septic Tank

Figure 3. Septic tank using drain field.

2.2.6.2 Off-Site Sanitation Systems

Three off-site wastetater disposal methods are discussed briefly in the
following sections: vaults, small-bore sewers, and conventional sewerage
systems. Conventional sewerage systems are currently widely used in Jordan's
urban areas, covering approximately 60% of the total population.

1. Vault Toilets

Vault +toilets, Figure 4, are not generally considered suitable for
Jardan'smralareas,minlybmm:semeqummfmqumtmﬂ
expensive emptying compared with seepage pits. In addition, improperly
designed and constructed seepage pits reguire frequent emptying
especially if the soil is impermeable, the pit becomes clogged, and
watar supply using house commections contributes to  increasing
wastewater generation. Vault toilets are similar to PF toilets except
that the pit i=s a sealed ome.

With increasing water consumption in rural areas and until
sanitation services catch-up with water services, there remains a nesd
to opsrate & low cost and dependable coollection vehicle system by
responsible agencies. The system requires appropriate disposal sites
for household generated wastes, and municipalities assistance and
monitoring. It 1is important to monitor such systems especially for
illegal disposal by tanker operators, especially when private firms are
mntrax:tai‘tu do the jab.

- Yent
Pips

FF Tatier f?-li'::mm F‘nur-ﬂuﬂ l
Ll Tayecwm
Q»’} ST NS JI G

Figure 4. Pour-flush vault toilet systems.
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Small-Fore Scwers

Small-bore sewer systems are designed to transport the liguid
portion of residential wastewater. The solid part of the waste is
removed in residential intercepting tanks, Figure 5, which have to be
dislodged reqularly,

Small-bore sewer systems can be considered as the last step in a
sanitation sequence and are considered a reasonable upgrading step when
on-site disposal methods are no longer feasible due to increased water
connections and increased population density in the area.

Small-bore sewers are less expensive than conventional sewerage
mainly because of reduced pipe size, fewer manholes needed, shallower
excavation required, flatter slopes, and reduced maintenance
requirements. However, such system require the continuous operation of
on-site septic tanks including dislodging and disposal. In real life
applications, the use of small-bore size sewerage systems in comparison
with conventional sewerage is limited.

Sewage collection is not technically appropriate for areas without
in-house water services, and expensive for areas with low residential
density. Small-bore sewer systems have high construction cost and
relatively medium operation cost. The system requires skilled
ergineers and builders and complementary off-site wastewater treatment
and sludge disposal and management facilities. The system also
requires high level of institutional involvement. Sewage collection,
however, offers excellent health benefits when properly functioning.

PR el PF /4-’/1

Septic Tank
Figure 5, Small-bore sewer system and septic tank installation.

Most of Jordan's urban areas and approximately 60% of the
tion are currently comnected to public sewerage systems. Both,
cistern-flush and PF bowls are used in conjunction with the sewage
collection system. The sewerage system is totally managed by the Water
muthority. Fourteen WWIPs, distributed all over Jordan, are currently
sed to treat the collected sewage. The Water Authority c::n‘ntirn.las_tﬂ
expand the public sewer system and approximately 70% of the population
are expected to be commected by the end of the decade.
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Sewage oollection is not technically appropriate for areasyittmt
in-house water services and very expensive for areas with low
residential density. small-bore sewer system has high construction
cost and high operation cost. The system requires skilled engineers
and builders, and complementary off-site wastewater tre-ahnent and
sludge disposal and management facilities. Sewerage requirs high level
of institutional involvement. Sewage collection, however, offers
excellent health benefits when properly functioning.

In addition to the above discussion characteristics -::-f_the various
selected sanitation methods, the following, Table 20, is a general
evaluation of the above discussed systems.

Table - 20: Evaluation of Selected Sanitation Systems (Jordan)
[Table=21, (3})]

CRITERIA ~it FF Sewered
‘ Lairine Taoilet Vaults EF Sewerzne
| Toilet
Economic Fzciors |
Invesiment Ve M & 8 | vB
Hunning Exsevseﬁ Ve e ¥ ¥ ¥
Shadaw Frice | = M L= VB VB
| Maintainzbility
Duraodity VB G G & a
Ooerstion Skill pe a3 2| M VB
Heoaration Skl NE = 8 B VB
| Spare Pans 3 G VB M 2
Acceotabifity
Will 1o Pay WG = b B Ve
Goctolonice) VB = A = 2
Benstils
' Community Hezlih M G M B2 &
Develoomen VB 3 M NG W3
\ LIsar Comion Ve £ & \3 G
Znvironmentsl il \G & [ E! 8
Ve - Very Good, M - Medium,
¢ - Good, VB — Very Bad
B - Bad
F

- Shadow Price reflects economic price not market price. Market price

may be distorted due to factors such as subsidies, tawes, duties, and so on.
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Z2.2.7 Off-Site Domestic Wastewater Treatment

Residential wastewater treatment aims at achieving three main

objectives:

Removal and destruction of pathogens, cbviously for health reasons;

Removal and destruction of organic matter to minimize their polluting
impact on receiving water bodies and subsequent water use; and

Removal of solids to minimize qepositim in receiving streams and water
impoundments, and the negative impact on subsequent effluent use,

There is a wvariety of process combinations used to achieve the above

goals with wvariable degree of success. As discussed in the above sections,

the present wastewater treatment systems in Jordan can be classified as
being either:

1-

Conventicnal wastewater treatment technologies, including the use of
activated sludge system wvariations, rotating biological contactors,
trickling filters, and process combinations.

Stabilization ponds, generally referred to in Jordan as natural
treatment systems,

2,2.7.1 Converntional Wastowater Treatment

In general, wastewater treatment is achieved in several in-series steps

including:

screening to remove large objects;

grit removal used to remove relatively large and dense inorganic seolid
particles such as sand, silt, egg shells, and other particles;

primary sedimentation which removes most of the suspended solids and a
substantial portion of the influent organic sclids loading;

aercbic bioclogical treatment designed to remove and destyoy the organic
materials in the wastewater. In the process, microorgani=sms, mainly
bacteria, use the organic material in the wastewater as food to built
new co=lls and to provide energy to carry out its functions.

Microorganisms are suspended solids in water and thus can be removed by
a following sedimentation step. In cptmzur; the design of such
systems, sanitary ergineers try to maximize the removal of organic
material, operate the system in the rarge that prnduce microorganism's
with good settling characteristics; and minimize the quantity of
produced sludge. There are several methods used to achieve aerobic
biological treatment including:

a. the activated sludge system and its variations including extended
aeration and oxidation ditch systems.

b. trickling filters; and

c. rotating bioclogical contactors, RBCs.
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- final sedimentation step designed to settle the microorganisms produced
in the biclogical treatment step;

6- effluent disinfection desiomed to remove and destroy the pathogenic
content of the effluent. Chlorination, which is used extensively in
North America, may not be appropriate for Jordan, as discussed in a
following section.

The solids that settle in the primary and final sedimentation basins
contribute to the total sludge production in the treatment plant. The
produced sludge is mainly water, approximately 97%. Sludge treatment aims
at reducing the mass amd veolume of the sludge, improving its handling
characteristics; and destroying its pathogenic content. Sludge treatment
may involve steps such as:

1~ Sludge thickening which results in sludge volume reduction due to the
separaticn of some water from the solids by gravity sedimentation.
Thickening also improves the operation of following sludge treatment
steps.

Z- Sludge digestion in which the mass of the sclids is reduced when the
bacteria consumes 1its own protoplasm for the lack of externmal food.
Digestion results In the destruction of pathogens, depending on the
mode of digestion (batch or continuous), the digestion temperature,; and
the digestion time. Sludge digestion can be achieved either
aeropically or anaerobically. Digestion also improves the operation of
following sludge dewatering steps, when available. Anaercbic digestion
results in the formation of methane, a biogas that can be
used as an energy source. Thermophiliic compasting, discussed below,
can be effective in destroying all sludge pathogens.

3- Sludge dewatering which aims at further reducing the volume of the
sludge through separating the liguid from the solids using sgueezing
plates, belts, centrifuges, or other methods.

4- Sludge drying in drying beds which achieves wolume reduction ard
pathogens destruction, except for helminth ova. Sludge drying beds may
receive sludges fram any sludge treatment step discussed above.

There are many problems associated with using conventional treatment
technologies in Jordan, some of which were listed in Table 16, above. The
following 1s a brief discussion of some major difficulties encountered using
conventional treatment technologies in Jordan:

1- Without chlorination, even if the BOD was reduced to below 20 mg/L, the
effivent from conventional WWIPs contains large amounts of bacteria,
viruses, protozoa, and helminth ova. The detention time in
conventional treatment plants is low, generally less than on day, which
explains in part the poor effluent quality in terms of helminths
removal.

Even with chlorination, viruses, protozoan cysts, and helminth ova are
not properly removed. Large chlorine doses are generally needed to
reciuce coliforms in the effluent, and even higher doses are needed to
achieve incomplete viral removal.
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Tertiary treatment is required to improve the removal of pathogens.
Effective tertiary treatment include: slow sand filtration, lamd
application, maturation ponds, or chemically assisted sedimentation
steps.

2= quh maintenance and cperation costs which resulted in many instances
in Jordan in unit shutdowns. Much of the designs and eguipment have
high foreign exchange costs.

3= The operation and maintenance of conventional WWIPS require high level
of training and maintenance skills, Lorg delays in maintenance and the
need for foreign spare parts are major disadvantages. In addition,
conventional WWIP have high energy reguirements.

4= Highly concentrated wastes, such as those measured in local
wastewaters, require in series treatment steps (i.e., trickling filter
followed by activated sludge), large effluent recirculation to dilute

the influent, the use of tertiary treatment steps, or other appropriate
technologies.

QConventional treatment systems, including appropriate pathogens removal
tertiary step, are generally appropriate for high density wban areas with
limited land availability and high population. The cost of treatment can be
reduced oconsiderably if appropriate sludge management methods are employed,
including cost recovery. Conventional treatment however, requives among
others: adequate staffing, highly skilled labor, efficient and timely
preventive maintenance, specialized and specific hands-on training, and
appropriate incentives to attract quality operators.

The sequencing batch activated sludge treatment system is currently
gaining wider popularity in the united states for both domestic ard
industrial applications. The system consists of two or more basing that are
used in a segquencing order, arﬂaeratimardsettlmqareperfﬂnmdinthe
same tank. 2Additional advantages of the systern include savings on the land
requirements and possible nitrogen control in the effluent. 1In nperatm;
the system, pretreated wastewater is introduced to the active basin(s) and
aerated for a predetermined period of time. Asration is then discontinued
and the ocontents of the basin(s) are then allowed to settle. AT the same
time, more wastewater 1is introduced to the cother basin(s) for aeration.
After settling, the effluent is decanted and discharge. During the settling
period, anoxic oonditions result in denitrification, thus allowing the
cantrol of nitrogen iIn the effluent, Excess sludges can be withdrawn from
the tank during the idle period. The cycles can be operated manually or
automatically. Mopting such a system for smaller local applications
requires local modifications and testing.

2.2.7-2 Stabilization Panxds

In general, due to the availability of vast desert land and proper
climate conditions, especially in the Badia region of Jordan, waste
stabilization ponds are considered economical and appropriate, compared with
conventional wastewater treatment system. Waste stabilization ponds are
relatively shallew pords in which organic material is stabilized in a
variety of complex reactions involving mostly bacteria and algae, and
physico~chemical processes including sedimentation, gas ‘transfer,
oxidation-reduction, and other processes. The treatment processes involved
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in wastewater stabilization in ponds are much more camplex than those in
conventional biological systems. Considering the removal of pathogens,
properly designed and operated stabilization ponds are the most economical
available treatment method. In addition, stabilization ponds reguire
minimm operation and maintenance attention skills and efforts.
Stabilization ponds have no mechanical egquipment and have low energy
requirements.

Although waste stabilization parxls are not generally appropriate for
large commnities, Jordan coperates one of the largest waste stabilization
pords in the world, serving almost one third of the population. &an
expansion and upgrading of the system, which is currently overloaded, and
the addition of new wastewater flows are currently underway. The depth of
waste stabilization ponds is limited and accordingly, the higher the
wastewater load to the ponds, the higher the reguired surface area,
Evaporation, and consequently the annual loss of needed millions of cubic
meters of water, especially during the dry season, is a major problem facing
large commnity waste stabilization pands. 1In addition, waste stabilization
ponds have moderate efficiency during the wet season, have potential odor,
flies, and mosquitoes problems, and can result in groud water
contamination.

Three types of ponds are camonly used In series in Jordan (hot
climate): anaercbic ponds; facultative ponds; and aercbic maturation ponds.
Anaercbic ponds have detention times of 2 to 5 days, depth of 2 to 4 meters,
and require dislodging when approximately half-full. In facultative ponds,
aercbic, facultative, and anaerchic bacteria stabilize the organic content
in the wastewater, Algae, mnaturally growing at the surface of the pond,
provides oxygen to asrobic bacteria in the pond. Facultative ponds have
typical detention times of 10 to 30 days and depths of 1 to 1.5 meters.
Aerobic maturation ponds are used to polish the effluent of the facultative
pond, most importantly, to remove and destroy pathogens, to remove suspended
solids, and to achieve further BOD removal. Maturation ponds are designed
with detention times of 5 to 10 days and 1 to 1.5 meters depth. A total
pond retention time of 20 days or more achieves effluent with low viruses
and bacteria, and is almost free of helminths and protozoans .

2.2.7.3 Aerated Lagoans

Asrated lagoons are similar to stabilization ponds in construction, and
the process is similar to activated sludge in its function. Surface
mechanical aerators are used to supply oxygen necessary for aesrchic removal
of organic compounds. Aerated lagoons however, can tolerate higher organic
loading than stabilization ponds but lower than conventional treatment
systems. Accordingly, aerated lagoons require pre-treatment steps to reduce
the organic loading to tolerable limits. One possible scheme is to use
anaercbic stabilization ponds as a pre-treatment step. Maturation pords
following the aerated lagoon are necessary to settle lagoon solids and
reduce the effluent pathogenic content. Jordan is considering upgrading
As-Samra waste stabilization ponds system to handle the increased loadirg.
One option that is being considered by the Water Authority of Jordan is to
add mechanical aerators in selected ponds in the system.
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A general camparison of the above treatment altematives is presented
in Table 21.

Table - 21: Camparison of Wastewater Treatment Alternmative (Jordan)
(Table-21, (3)]

| tem Canventional Aerated Lagoons= | Stabilization
Technologies™ FPorcs™

| Canstruction Cast | BH RL AM

Qperation Cast | AH FM | AL

svstem =ffictency G G G

| Pathooens Removal AL FH FH

Arsa Reguiraments AL AM =

General Applicability High density, Upgrading R. Small Urban
large urban existing Ponds Community with
community svsiem Land Avallability

ﬁ.-lncluding chiorination, B-A syslem In-saries of anasrobic pgndsl aerated Lagmnﬁ. and
maturation ponds, C-A system In series of anaerobic ponds, laculiative ponds, and
maturation ponds. R=Relatively, H=High, M=Medium, L=Low, G=Cood given proper
pperation and mantenance.

2.2.7.4 1Iand Treatment of Wastasster

land treatment processes involve the application of pretreated
wastewater at the surface of the soil using the available irrigation
methads. The controlled land application of wastswater can return valuable
mitrients to the soil. There are three typical land treatment methods: (1)
slow rate; (2) overland flow; and (3) rapid infiltration. Land treatment
can achieve a variety of objectives including:

1- producing marketable crops and biomass for human consumption, biogas
production from the biamass grown, and other uses;

i- groundwater recharge;

3= wastewater treatment;

4- removal of pathogens, especially using slow rate systems; and
5- provide an alternative to effluent discharges to surface waters.

Of the three land treatment process variations. slow rate land
treatment is the most widely used method. Rapid infiltration (RI), although
can achieve efficient treatment, is typically designed to achieve specific
cbjectives such as groundwater recharge rather than wastewater treatment.
The process (RI) involves the application of wastewater to shallow
groundwater basins in highly permeable soils in a cyclic loading pattern.
Vegetation is not considered in the design of the RT process. RI achieves
limited nitrogen removals and may result in negative impacts on the quality
of groundwater.
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Overland flow land treatment (OF) involves the application of treated
wastewater to carefully prepared vegetated sloped soll surfaces amd
collecting the excess runoff in collection ditches to be discharged to
surface waters. The process is suited for impermeable soils. The system s
not as effective in removing pathogens as the slow rate method.

However, in developing countries, excreta-velatad diseases are rather
comon as wastewater contains high concentrations of excreted pathogens
(viruses, bacteria, protozea and helminths) that cause disease in man, As
wastewater is used in agriculture for the production of agricultural crops
intended for human consumption, it poses consumer and workers risks.
Therefore, the health aspects of wastewater reuse should be emphasized and
WHO and governmental guidelines should be followed carefully.

1. Slow rate land treatment

Slow rate land treatment is practiced in many parts of the world., In
the process, wastewater treatment is achieved naturally through the
controlled and intermittent application of wastewater to scils and
crops. Prior to application, wastewater must receive minimum treatment
deperviing on the intended reuse of the water. To protect human health,
a minimm primary treatment Iis required for irrigation in isolated
locations with restrictaed public access, and is limited to crops not
for direct consumption. When used for human food not to be saten raw
and irrigation in public access areas, the wastewater must be treated
in secondary facilities and proper pathogens removal must be achieved
prior to applicaticn. Pre-application treatment is also reguired to
prevent odor formation, mest distribution system constraints, remove
excess ammonia, meet crop reguirements, protect equipment, and reduce
costs for operations and maintenance,

The rate of wastewater application to land depends on whether
irrigation is intended for percolation and meeting crop demands or
mesting crop demands only. Wastewater is applied intermittently to
allow the aercbic restoration of the active upper soil zone, During
the rtainy season, application of wastewater is interrupted, unless
irrigation 1is used for forested areas. In additicn, wastewater
application is comnectsed to the plants growth periods.

A variety of important design considerations should be evaluated prior
to the successful application of the technology. Site characteristics
considerations include =oil type, depth, hydraulic characteristics,
groundwater depth, ground slope, and land use. Climate considerations
are important to determining proper selection of crops, storage
requirements, crop Wwater requirements, evapotranspiration, and amount
of precipitation.

The performance of the system has been demonstrated at many locations
world wide. BOD removals exceeding 99% have been achieved in the
United States when the application rates were in the range 3 to 10

ka/ha—d. Similarly, the process achieved efficient nitrogen removals,
phosphorous removals, pathogens removals, and other trace organics
removals.

In Jordan, irrigation using treated effluents is being practiced at a
variety of sites adjacent to existing wastewater treatment plants.

However, no data 1s available on the success of the process and the
local criteria used in selecting and designing such systems.
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2.2.7.5 Pemwal of Pathogens

The removal of pathogens in conventional wastewater treatment
is generally low due to low overall residence time in the treatment plant.
Chemically assisted sedimentation steps may significantly enhance the
removal of pathogens, such as helminths, in conventional treatment systems
with rather high cost. Wastewater stabilization ponds can be designed to
achieve virtually caomplete removal of pathogens.

To remove pathogens from conventional WWIPs effluents, tertiary
treatment steps are necessary. Appropriate technology include slow sand
filtration, land application, and maturation ponds. The characteristics of
pathogens removal achieved by selected techniques are presented in Table 22.

Table - 22: Pathogens Tertlary Treatment Processes (Jordan)
[Table-23, (3)]

| Rapid Sanc Slow Sand L arid Maturation Chiorination
Flltration Filtration Aoplication Ponds
Low pathogens | High pathogens | High pathogens | Elfective Eftective far
| removals remaoval, removal, removal of bacteria: not
suitable for reéquires proper| pathogens; good | eftective for
small WWTPs: | operation ang for small to viruses, and
reqguires mainienancs o | inlermediate especially for
proper achieve benelits | size community | helminth ova,
operalion and and protozoans;
maintenance axpensive,
results in
chiornnated
hyarocarbons
formatien

2.2.7.6 Septage Treatment

Wastewater and sludge coollected by vacuum tankers from residential
units not oonnected to the sewerage systems require appropriate treatment
before discharge to the enviromment. Even in rural areas using on-site
seepage pit disposal systems, there is a need far vacuum truck services due
to mprnper design mﬂoperatlmarﬂmeasedmstmtergaﬂmtim Two
alternatives may be considered in this regard:

1. Discharge septage for treatment in nearly wastewater treatment
facilities. However, the existing wastewater treatment plants are not
designed with proper handhng facilities and capacities to treat such
waste loading, which is also wvariable in terms of its freguency,

quantity and quality (high BOD).

2, ©Septage treatment ponds, similar to wastewater stabilization ponds,
designed to receive and treat septage. Such ponds may require the
addition of dilution water and special structures for tanker
unloading. There is no available local design data for such systems,
and development of such data is necessary if such systems to be used.
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2.2.7.7 Shdge Monagement

Sludge resulting from wastewater treatment systems require specific
treatment and storage steps before disposal or reuse. There are two methods
to achieve effective destruction of pathogens: storage/drying for minimum of
one Yyear, and thermophillic composting. Sludge management systems should be
based on achieving the minimm cost and pose no health risks. If such
sludge are to be used for agricultural putrposes, pathogens should be
destroyed first, Another altermative for sludge disposal is landfilling,
hosvever, lardfilling requives appropriate thickening and sludge
stabilization steps to improve handling characteristics, reduce sludge mass
and volume, and reduce pathogens ocontent. Such steps include sludge
blernding, thickening, storage, dewatering, and drying., Sludge storage/
drying offers a ocompetitive treatment alternative given land availability.
Appropriate selection of sludge management practices should be based on a
case by <case studies, taking into consideration applicable factors such as
reliability, and socio-economic factors in terms of sludge reuse.

2.2.7.8 Thermophillic Composting

Composting is a process in which organic material is converted to
stable end products. Aercbic composting of biological sludges and septage
is the most common process, although anaerchic composting is also possible,
Zerobic composting is more rapid and produces less nuisance than anaerobic
composting. Properly composted sludge is sanitary, nuisance free, ard
humis-like materials that can be used for soil conditioning. The
degradation of the organic matter in the compost raises the temperature to
the thermophillic range S0 € to 70 C which destroys enteric pathogens.

Dowvatered or dried wastewater treatment plant sludges are typically
mixed with other materials, such as saw dust, straw, recycled compost, and
wood chips, to achieve the following benefits:

.  reducs the moisture content of the compost pile to 40% to 60%;

increase the air voids for proper aeration;

provide structural support and increase porosity; and

increase the carbon to nitrogen content in the compost pile to the
range 25 to 35 to 1.

e L B

The ocompost pile is then aerated for an appropriate period of time,
wood c¢hips are then recovered and the composted product cured and stored for
final disposal or utilization. Three types of composting systems are in use
today: the aerated static pile; the windrow system; and the in-vessel
composting system.

In the Beltsville aerated static pile system (Figure 6; adopted from
the World Bank Series), a perforated plastic or steel longitudinal loop pipe
system is placed under the pile and a base materials of wood chips is placed
on top and around the pipe forming the pile base. The function of the base
1s to facilitate the movement and the distribution of moving air through the
pile and absorb leached liquids. The compast pile is then placed on top of
the base then covered with a blanket of insulating cured and screened
compost., An  exhaust fan then is used to aerate the pile and the effluent
air stream is passed through a small pile of cured, screened campost to
absorb odors. The pile is then intermittently aerated for up to 30 days
then cured for ancther 30 days.
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Compost pile windrows are constructed I mto 2 mhigh and 2 m to 4.3 m
at the base. The rows are twmed and mixed periodically during the
compoasting pericd which can go up to 30 days.

The in-vessel composting systems are gaining wider acceptance in recent
years because they provide additional control in terms of temperature, and
oxygen supply. In-vessel systems produce less odors than other systems, are
more rapid, and require less area.

Co-camposting of wastewater treatment plant sludges with minicipal
solid waste has been also demonstrated. The sludge dewatering requirements
may be less stringent in this case.

2.2.7.9 Biogas Systems

Under anaerobic conditions, the degradation of organic material results
in the formation of biogas, a mixture consisting mostly of methane, carbon
dioxide, and wvapor, Anaercbic sludge digestion is a process usaed to
stabilize wastewater treatment plant sludges and is typically operated at
temperatires in the mesophillic range 30 € to 38 € and fesd moisture content
of up to 99%. Because of the low solids ratio in the influent, the digestar
requires further heating to reach such tenperatures. Thermophillic
digestion 1s more rapid than mesophillic digestion, but remuires more energy
input. Thermophillic digestion of wastewater treatment plant sludge and
septage is capable of destroying enteric pathogens. Because of the high
energy regquirements, the application of thermophillic ocomposting for
biological sludges alone is limited

Community biogas systems in terms of housshold solid waste, biomass,
animal wastes, night soil, organic industrial wastes such as molasses, ard
other high organic content materials may be feasible. A variety of reactors
are used in the biogas systems. The produced biogas can be used for energy
parposes in rural areas for cocking and heating. Biogas systems operating
in the thermophillic ramge are capable of inactivating pathogens. The
digested slwrries can be used as a source of plants nutrient.
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Figure E. Beltviila Acricultural Research Ceanter (BARC) Sysmam for
High-rata Tharmophilic Composting
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2.3 Appropriate Technology in Tunisia
2.3.1 Goals Set for Rural Water Supply

_ Before reuwu‘ug the various, appropriate technologies used or tested
in Ell\uu.sl.a, it is worthwhile to identify the goals sought for rural water
SUppLy -

These goals are to make avallable to rural dwellers 3 water that is:

- Safe;
- In sufficient quantity;
= Easy of access.

2.3.2 Actions to be Undertaken

To implement these three objectives, the actions to be undertaken
consist of:

- The construction of s=mall drinking water supply and distribution
networks for concentrated rural population centers;

- For scattered rural populations, increasing the number of water wells
or renovating existing water socurces,

2.3.2.1 Ooncentrated Rural Population

It =should be noted that ooncentrated rural population accounts for
about 40% of total rural population, A rural population is considered
concentrated when there is sufficient density within a radius of 3 km fram a
social center. For these localities, a supply and distribution network is
constructed when existing water resources are adeguate for the population
concerned.

This Iincludes a production system: wells with a pumping station, a
tank, a supply pipe when required, followed by a distribution network which
freguently includes stand pipes in sufficient number o bring the water
close enough to dwellings. In some cases, where the locality has
substantial socio-economic activity, a onumber of hbuildings receive
individual comnections {a school, dispensary... gtc.). When the locality is
large enough, it is integrated into the SONEDE system which will be operated
similarly to so-called urban localities.

2.3.2.2 Scattered Rural Population

A= for scattered rural population, which has no domestic wells
available, the cbjective sought is on two levels:

a- Renovation of existing water wells: these wells were mostly fitted
with manual drawing devices (bucket or leather container) and were in
bad condition with regard to both the solidity of the construction ard
health. In such cases, it is necessary to strengthen the walls and the
lip of the well, to clean it out and deepen it if required, carry out a
flow test, and then fit it out and cover it.
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b- Drill More Wells to Ensure Easy Access to Drinking Water:
There are Three Cases:

* Wnere a water table exists, one sclution consists of drilling more
wells in order to increase the supply in proportion to the
population.

* Where there are natural springs, we have to catch them, purify the
water and install stand pipes and watering troughs

* Where aguifers are not known, it ls necessary to conduct water
table exploration which might result in creating new wells aor, if
no aquifer is Found, in encouraging the population to baild private
cisterns to collect rain water.

2.3.3 Altermative Technology

Technical solutions are determinate by the specific features of each
locality. They depend upon the present condition if installations, the
existence or not of local hydraulic resources and on the extent of community
participation.

It should be remembered that the appropriate technology is a set of
technological processes which are feasible and viable, approved and accepted
by the population concerned and that best serve development goals without
necessarily’ being the best or most spectacular. The main concern is the
feasibility of the project.

Appropriate technology is therefore applicable to all project phases:
construction, operation, maintenance and control. It lemxds itself to
improvement and to design and equipment standardization. It will be all the
more appropriate as it has a greater local content.

Therefore appropriate technology is the whole set of possible technical
alternatives to reach the desired development objectives.

2.3.3.1 Selection of the Appropriate Technology

In what follows, we are going to review the constitutive slements of a
project so as to Jjustify the selection of the appropriate technology with
regard to the assessment of the nesds of the locality, However a number of
criteria are applied to size the project.

a~ Priority criteria:

Identification of the present drinking water supply;

Socic—economic importance of the ssttlement;

Current supply source (guantity and quality); and

Geographic location of the source in relation to the population
(distance ard ease of access).

B o

b~ Sizing criteria:
*  Project duration: 15 years;

* Population: data updated by the last census, checked in the field;
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Schools: take 25% as an assumption for schooling rate;

* Livestock: the number is determined in the field, growth is
supposed to be nil because the total figure generally fluctuates
arournd a constant value;

* Tank capacity: 253% of daily consumption, losses included;

* Residual pressure: higher than or egual to 5 m at all points of the
network;

* Water losses: 15% of the average daily consumption; and
* Specific per head consumption:

- The population: 25 1/d;
- Schools: 10 1/d;
— Sheep: 5 1/d.

2.3.3.2 Scattered dwellings:
a- Improvement in quantity:

Actions undertaken consist of increasing the mumber of water points to
raise the flow rate available when the water table has not been identified;
or constructing private and public cisterns to collect rain water.

— New Wells: The usual techniques is the conventional well dug and
built up by hand. This takes too long and does not allow the goals of rural
drinking water supply to be met.

That 1= why the DGR experimented with small drilling machines with the
aim of substituting drilled wells for manually dug wells,

Under these conditions all the disadvantages of the conventional well
will be eliminated: better hygiene, reduced ocost, speed of work and
consecuently a rapid multiplication of water wells to meet the nesds of the
rural population.

In a second stage, such work can be contracted-out to private
operators.

Raising the flow rate of existing wells: this is achieved classically
through cleaning out the well and deepening it.

- locating New resaurces: a camplete inventory of water resources in
Tunisia is kept by a department in the Ministry of Agriculture, which
provides the required information to locate exploitation drilling or new
wells

- Cistern Construction: this raises no particular technical problem.
There are model drawings that are made available to private individuals so
they can apply for goverrment financial assistance.

other models are used for communal cistern. The only problems that may
arise are cleaning these cisterns out and, during droughts, replenishing
them with water from animal-drawn tanks.
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b~ Ease of acress:

In the case of scattered habitat, the distance of waier wells creates
serious difficulties. However, a mmber of solutions have been selected
such as:

- Creating as many water points as possible;

- Providing incentives for the renovation of private water points (wells
or cistems); and

- Bringing water on drawn tanks to remote locations deprived of water or
whose water resocurces have been reduced by drought.

c- Quality improvement:

A major preoccupation of the Administration is the quality of the water
used by the rural population, a considerable proportion of which is
frequently unsafe.

The sclutions applied are the following:

- PFor water wells: cleaning out the wells, covering them and
substituting motor pumps to manual drawing of water., This protects the well
from pollution. In addition the Ministry of Health carries out disinfection
on a regular basis.

However, a technology that is considered appropriate in other countries
-the hard pumps- has been tried for a few years but it can only be
generalized with the wide participation of the commmnity, its education amx
frequent maintenance of this equipment.

- For springs: catching the water and conveying it by gravity to
remote locations where it is made available through stand pipes and drinking
troughs.

An annual program has been set up to carvy out this work and thus
generalize safety of spring water and the maintenance of the springs
themselves. Greater commnity involvement would accelerate the expansion of
the program.

- For Public Cisterns (rain water): The main problem faced by public
cisterns 1s the lack of maintenance because of the want of community
participation.

2.3.4 Main Appropriate Techmologies Used in Tumisia

A mumber of appropriate technologies have been tested in Tunisia. We

will now describe the most widespread of them.

2.3.4.1 Hand Pumps

_Over a period of ten years (1972-1982) many agencies such as the
Ministry of Public Health, some regiomal govermorate, and the US
organization CARE-MEDICD undertock to renovate 719 wells and fit them cut



with hand pumps. Since the end of that program, SONEDE took charge of
operations and installed new equipment where necessary in some localities,
while in others a motor purmp replaced the initial hand pump. It is
estimated that about half of the hand pumps are still in operation.

In Tunisia’s case, because of the low number of wells needing hand
pumps, 1t 1s preferable to import these rather than manufacture them locally
but itisrmsaxytnprmmet&wspampartsraquiredforapﬂiodqff_im
years.

2.3.4.2 Samd Filter

10 to 158 of the population of goverrment districts in North-Eastern
Tunisia take their requirements from nearby surface water. & gravity sand
filter would be perfectly suitable to allow them to get the volume of
drinking water they need.

To achieve the best cost benefit ratio, these sand filters should be
sized for 2,000 inhabitants and a 1life of ten years. Each lnstallation
consists of two gravity sand filters (to allow cleaning of one clogged
filter at a time), a clean water tank, a disinfection device and if required

2.3.4.3 Wind Pumps

Wind pumps have been used for a long time in Tunisia on & West-East
direction that follows the mountain chain where wind behavior is well known.

The idea is to reintroduce them to supply drinking water to areas that
are difficult of access.

2.3.4.4 Underground Raimsater Cistermns

Rairwater cisterns play an important role in the supply of rural
drinking water, especially in the center and the south of the country.
There are close to 1400 public raimwater cisterns, of which 600 are cracked
or unusable These can be renovatad to make the water collected available to
scattered populations. Renovation oonsists of repairing the cracks and
lining the cistermms with glass fitre laminate to seal them, as well as in
constructing a concrete impluvium covering an area of 100 square meters,

2.3.4.5 FRoal Sanitation

A hygienic evacuation of excreta in rural areas is essential if the
benefits of a clesan water supply are to be achieved

Individual sanitation facilities are the most suitable in rural areas.
Various types of family latrines have been suggested and discussed with the
end-ussers.
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The most widely acocepted and least costly model is a family latrine
with a oconcrete slab with a hole in the middle, and a reinforced shelter
made of a PVC tube frame, while the walls and the roof are of PVC or
corrugated shest.

2.3.5 Conclusion

Any technology, however appropriate or sophisticated will ke of no use
if it does not enjoy the spontanecus support of the end users and their
active participation in the whole project cycle, starting which the concept
and following through to planning, design and implementation. Such a
participation would stimilate the interest of those involved and their sense
of ownership which would prepare them, later on, to agree tc bear the
operating costs of the systems installed. In this manner, the role of each
actor is well identified, the Govermnment carries out the design, planning
and work while the Recipients lock after operation and maintenance.

For the renovation of existing networks, it would be advisable, prior
to choosing a particular technology, to find out the reasons for which the
initial eguipment has broken down or been abandoned shortly after its
installation: e.g. Iinsufficient maintenance, lack of spare parts, large
mmmber of users, lack of appreciation by the commnity of the advantages of
the project amd so on. Beneficiaries should be asked their opinion about
the technology to be used, and be oonvinced through a health education
campaign, of the benefits to be drawn from the project.

The most appropriate type of equipment should ke determined case by
case: a hand pump dose not necessarily have to be replaced by another hand
puamp. . .etoc.

2.4 Technology Employed Inm Yemen
2.4.1 Water Supply
2.4.1.1 Traditianal Methads

Before 1962, there were three oommon methods for obtaining drinking

water. The use of any one of them depended on the nature of the area and the
location of the villages., These methods are:

a—- The hand dug well method.
b- The surface water method.
o= The collection of rain water method.

a- The hand dug well method

This method was in use 'in several rural areas as a main source for
drinking water, The wells are not desp and uncovered. Women used bucksts
to get the water out of these wells and then they carry it on their heads or
use donkeys or camels to carry it. The disadvantages of this method are:

- Itnaedsahlgefforttoqetthewatermltofthehrell

- It is time consuming, and

- The water of these wells is liable to pollution which may cause a
number of diseases.
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b~ The surface water method

In some areas, surface water is avallable specially during the rain
Season. Springs are the main scurce of this water which runs into the
valleys, people drink from this water directly and without any treatment and
on effort is needed te obtain this type of water except carrying it into the
villages.

The disadvantages of this source are:

- The water is much more polluted with bacteria and harmful pathogens,
and

- The people suffer from a number of diseases much more than people who
use hand dug wells,

c— The rain wa 1 od

In the mountainous areas and where the distance between the villages
and neighbouring valleys is very long the rain water collecticon systems wers
in use by two ways:

1- The first way: when every house—owner builds a tank near his house to
cover his needs of water. The tank is covered. Special arrangements
are taken to collect the water during the rainy season in order water
to reach clean and clear of dirt into the tank.

2- The second way: when big ground tank is constructed in the village.
This tank is uncovered and water is collected during the rainy season
into this tank and used by the villagers during the remaining of year.

Becausse the tank is uncovered and the water oollected reach to the tank
through canals this source of drinking water is not clean and cause a mumber
of dissases.

2.4.1.2 Appropriate Water Supply Technology faor Rural Areas

In the 1960’s, a new technology for supply of drinking water was
introduced. Deep wells drilled and groundwater was pumped for drinking and
irrigation purposes.

This method began in the main and secondary cities. Then and after the
establishment of the rural water department, in 1970's, it expanded to
include the rural areas. Intermational organizations like the USATD, (WHO)
and the Netherlands Goverrment and some Arab countries played an important
role in the establishment of a mumber of rural water supply projects. The
using of the new technology was a very important step to provide clean water
to the rural areas and spared people efforts and suffering of the past.

On the other hand, when we come to the problems of this new water
technology we will £find the following:

L. It is costly oconstruction and operation process, and
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Yemen iz ope of the arid arnd semi-arid areas which suffers from the
scarcity of water, therefore, the using of this new technology depleted
the water aquifers. In addition, the using of groundwater for
irrigation purposes increased the problem of depletion and affected the
water supply projects in a number of governorates.

On this basis, there is a need for other water resources to reduce the

groundwater depletion as well as the costs of the water supply projects. As
a suggestion, new technologies and alternmatives should be used., 'The
choosing of these new technologies and alternatives should be subjected to
the following corditions:

-

1)

2}

It should provide low costs social servicss,
It should have a positive environmental and health effects, and

It should be suitable to the different situations of the rural areas.
The suggested technologies can be summarized as follows:

Collection and storing of rainwater

This method is not a new one but it should be developed to make a
full use of the rainy seasons which fall heavily in most of the rural
areas ard the collection process will reduce the groundwater depletion
and will not cost match.

Two ways are proposed to collect the rain water:

A, In the spread houses areas

Suitable size tanks built of stones can be established to cover the
nesis of a house or two houses during the absence of rain. Rain
water can be oollected from the sirface of the house or from any
other clean place into the tank as it is happening in some of the

mountainous areas like Taiz. This method is called (water
harvesting) the tank mist be coverad, clean and not liable to
pollution.

B. In areas i houses and tion densi

Tank or tanks can be built in a suitable locations, water can be
collected through clean canals. The tank must be protected,
covered and not liable to pollution, a pumping station can be
installed to pump water into the houses., The estimated consumptiocnh
is (10-20) liter per person per day Therefore , a tank of 500 m’
quantity will be sufficient for ten houses and for seven months
duration, more than one tank can be luilt in the willages.

U= of the surface water af i tion in saope of the nural areas

Surface water which comes from the springs and runs into the valley
is considered the maln sources of water supply used by the villagers.
Women carry water from the valleys on their heads to the villages or
use donkeys and camels to carry it. This type of water is considered
as source of several diseases such as: Dysentery, Malaria and Gardia.
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To prevent these diseases and to improve the quality of surface
water, healthy methods should be implemented. It is suggested here to
establish filtered screen made of retaining wall sand and gravels which
can be established then the filtered surface water can be collected and
pumped to the villages, this method was implemented to a certain limit
in some areas like Hajja city and Al Mehweet city.

1) The establishment of dams for water supply and irrigation

The geography of Yemen, the natural diversity of elevations; the
spread of mountains swrounding the valleys all over the country and
the fall of heavy seasonal rains proved suitable conditions for the
establishment of dams which were a part of the country history and the
Yemeni civilization. The concermed Yemeni authorities in Yemen like
the Ministry of Agriculture and Water Resources are planning to build
mmber of dams to stop the increasing depletion of the ground water.
The using of the graundwater supply for irrigation purposes and fear if
increasing depletion strongly support this policy.

The establishment of dams, even of small size ones, in suitable
locations will provide source for water supply project. Wells can ke
drilled around these dams and water can be pumped to the neighbouring

villages.

2.4.2 Sanitation

Sewage 1= being treated by stabilization pords in Taiz, Hodeidah, and
Dhamar. In IBB, a new extended aeration treatment plant was installed in
1991. In Sana'a, sewage 1s treated through temporary ponds. In CGreater
Aden, part of the sewage (25%) is treated in stabilization ponds and the
rest is discharged into the sea.

The objective for future is to improve sanitation in urban and rural
areas all over the coumntry

2.4.2.1 Proposad Sanitation Techrolagy in Rmoal Areas

To have a suitable and successful technology for sanitation in the
rural areas, the following conditions are very important:

1. Establishment of an authority to be in charge of sanitation and to
prepare plans, programmes and instructions, and

2. Rurals should participate in the costs of the new sanitation methods.

2.4.2.2 Proposed Sanitation Technologies

1. flush toilette i

This type of toilette can be used in area of rural water projects
while 50% of rural areas of the Republic of Yemen are covered by water
supply projects, This type can be widely used especially the offset
pit design which is more suitable with the main advantages of no odour
or fly and mosquito also minimal risk to health.
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It is not costly, easy to construct and can be considered as
intermediate solution as it is in the case of septic tank.

Pit privy latrine

The pit privy is very simple in design, construction, maintenance
and can be used in rural areas where there are difficulties in
obtaining water, the tollestte can be built here within the house.

It is a low cost type and easy to construct. When it is kept
clean, it has good advantages of no odor, fly and mosquito with minimal
risks to health.

Pour Flush/Septic tark socak away/latrine

This type c<an be implemented in the rural areas where water supply
is available. tn one hand, the method will reduce the problem of
pollution, and on the other hand, the oconstruction of a sewerage
project in the future will be less costly. In addition, the treatment
process will be very simple.

However, in all previous proposed types of sanitation latrines it
is very important to abide by the regulation of the WHO related to the
sanitation systems which are as follows:

1. The surface soil should not be contaminated,

2. There should be no contamination of groundwater that may enter
springs or wells,

i. There should be no contamination of surface water,
4, Exrreta should not be accessible to flies or animals,

5, There should be npo handling of fresh excreta, when this is
indispensable it should be kept to a strict minimum,

6. There should be free from odors or unsightly conditions, and

7. The method used should be simple and inexpensive in construction
and operation.
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3. Operation and Mainterance
3.1 Water Supply and Sanitation and Water Resamces Management, Tran
- thoosing available low cost water supply and sanitation technology.

- Rehabilitate existing malfunctioning systems and correct operation and
maintenance inadequacies, before investing in new system,

- Conjunctive application of traditional and modern system of wastewater
projects,

- Developing technical stardards in water and wasteuzter projects,

- Strengthening amd capacity building for information management and
technology transfer at sub-national levels,

- Develcpment of twin distribution systems and bottled water in dry
areas,

- Planning for the repairs of the distribution networks to prevent
losses,

- Allocation of the polluted well waters to irrigate green ares,

= Development of the high efficiency irrigation systems (e.g. Drop
irrigation and sprinkling irrigation systems) in the urban green areas,
and

- Use of limited flow valves in the houses,

3.2 Operation and Maintenance, Tunisia

The experience of DGR and bilateral aid agencies has shown that public
installation of rural water supply do not work satisfactorily when there is
no supervision by the comunity concerned.

The problem of operating rural water supply systems became acute
towards the end of the 6th development plan (1981 - 1286) owing to the high
mmber of settlements served and the size of investments made: €13 pumping
stations and 812 drinking water tanks had been commissioned, which requires
a considerable gperation and maintenance budget.

3.2.1 Befare the Creation of AICS"

Operation 1is the responsibility of the regional administrative
authority. The Ministry of Agriculture, acting through its regional office,
provides technical assistance and sometimes helps with maintenance.

Operation and maintenance vary according to the case in point.

* ATC: Association d’ Interet Collectif (Community Association of Users)



3.2.1.1 For Fully Bruipped Systems

Which normally consist of a water point (drill hole or surface well),
pumping station, tank supply pipe, tark, distribution network and outlets:
stand pipe, trough, comnection of public kuildings such as schools,
dispensaries, mosques,..etc.

A gquard is recruited locally to carry cut the following tasks:

- Operation of the equipment,

- Maintenance of the equipment : daily maintenance, changing the
motor-oil

- Watching over the station and the network,

- Occasionally, selling water cisterns, and

- Maintenance and cleaning of the pump building.

The oouncil of the govermnorate bears the cost of the fuel or electrical
power required as well as the quard’s salary and spare parts. When there is
a failure, the guard reports it to the authorities who then advise the local
DGR office asking for a technical diagnogis and a list of spares required if
any are needed. The placement of the order and payment therefor are the
responsibility of the Regional Administration Authority. It is ocbvious from
the above that this procedure involves many entities that have other
concerns and priorities at the regional level, with the result that the
failure may last for a long time, depriving people from drinking water,
which makes the recipient commnity lose all confidence in this system.

3.2.1.2 For Stand-Alone Systems

Public wells, whether fitted with a hand pump or not, unprotected
springs, rain water cistemns. Their maintenance is even more difficult
because of their mumber, of the fact that they are widely scattered and of
the limited means available to DGR which do not allow systematic maintenance
of all public water wells.

With regard to those public wells that are neither eguipped nor
covered, an ammual maintenance program is  jointly prepared with the
Envirommentsl Hygiene Department in the Ministry of Health, and the Regional
Authorities,

The necessary funds ocome from the Ministry of Agriculture for the
procurement of equipment and materials and from the governorate council for
labor expenses,

The Ministry of Health helps with the maintenance of public water wells
through water gquality control and decontamination of surface wells and rain
water cisterns. However, it should be noted that no work carried ocut in
relation to the operation and maintenance of drinking water supply systems
is of a preventive nature. In actual fact, because of the scarcity of their
means, DGR teams are only involved when there is a failure at the pumping
station or feollowing an investigation showing the un-drinkability of water
from un—equipped and uncovered wells or from unprotected springs. In
addition, the stock of spare parts available in the DGR store is not large
encugh to meset the demand. Therefore, there is no periodic inspection of
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the pumping stations for maintenance purposes (replacement of certain parts
after a glven period of operation, oiling etc...), resulting in a need to
replace equipment much too early, which increases the cost price of water
distributed.

3.2.2 After the Creation of AICs

Since the problems gained in complexity as the mumber of water points
went up, the Goverrment felt the need to involve recipient cammmities in
the management of water wells and have them contribute to operational
costs. ‘This initially timid approach yielded good results, which encourages
DGR to extend it throughout the country and give it a legal base. In
October 1987, a series of laws establishing the organization and operation
of CGIHs and AICs was pramulgated. A model of Articles of Association for
AlCs was published in January 1988, An AIC is incorporated to manage the
water well, while weork is still in progress on the well or on its
rengvation. This incorporation is a condition precedent to obtain a grant.
Further technical improvements were introduced to solve some of the problems
encourtered:

- Standardization of equipment,

- Inclusion, in the hydro-mechanical eguipment purchase order, the
required quantity of fast wearing parts for 5000 hours of operation so
as to avoid any loss of time when these parts needs to be ordered, and

- Provision of standby equipment to maintain water distribution during
repairs.

The increased cost generated by these steps is about 10% of total
project cost, but it ensures continuity of the project.

The involvement of the local community in the design and selection of
the appropriate technology helps with the final success of the project.
Local labor and materials are used for construction whenever possible.

The future guard is chosen among the pecple who took part in the
project implementation which means that he will be familiar with the
installation and have participated in the start-up of equipment, He is
given adecuate further training to enable him to carry cut his duties
properly.

3.2.3 AICs’ Role in Operation and Maintenance

Changes made to the water code in July 1987 specify the part to be
played by AICs’ in operation ard maintenance.

They relate to:
- Operation of water points,

- Performance, maintenance or use of works in relation to public domain
water assi@eﬁ to AICs,

- Irrigation or sanitation, and
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- Operation of drinking water systems.

This shows that all the responsibilities required have been conferred
upcn AICs to allow better exploitation of water wells by users and ensure
proper operation.

The water code alsg stipulates that operating costs are to be borme by
the recipients. When equipment needs to be renswed, though same
contribution may be made by AICs, the necessary funds come from the
Goverrment.

However the budget of ATCs essentially covers the maintenance, repair
and operation of the wells under their responsibility.

3.3 RNeeds and Requirements for Operation and Maintenance in Yemen

Operation and maintenance are wvery important. & large proportion of
failures or under - utilized system wan be attributed to faults in the
operation or maintenance, The main needs and requirements for operation and
maintenance for water supply systems are as follows:

a) Good initial comunity involvement leading to a feeling of ownership
among the users,

bB) Good training and education of the staff identified to carry out the
operation and maintenance,

c) Appropriate machinery or equipments to the physical conditions, e.g.
heat, dust ..etc.,

d) Avallability of spare parts to enable proper operation and maintenance,
and

e) Adeguate financial for operation and maintenance. The rural sanitation
ls expected to continue on-site through pit latrines or pour flush
latrines systems which will need an appropriate selection, design ard
construction.
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4. Institutional Set Up - Institutions and Agencies
4.1 Institutions and legislation in Jardan

The Water Authority of Jordan, as part of the Ministry of Water and
Jltrir;air‘.ion, is responsible for water supply and sanitation in the country,
mclugl_J.nq resource development, construction, operation, maintenance,
planning, training, canducting research, and formilating water policies and
strategies. Municipalities and local wvillage councile, assisted by the
Ministry of Municipalities Rural Affairs and Enviromment, are responsible
for urban planning, solid waste collection, and citizens safety. The
Ministry of Health monitor the guality of drinking water supplies and the
disposal of excreta and wastewater. Other govermmental and
none-governmental organizations involved in enviromnmental health monitoring
ard related envirommentsl concerns include:

Ministry of Agriculture

The Greater Amman Municipality

The Higher Council for Sciences and Technology

Jordan’s Public Universities

The Royal Scientific Society

Jordan’s Meteorological Society

The Armed Forces

Oocupational Safety ardd Health Institute

The Royal Society for Conservation of Nature

10. Jordanian Scciety for Control of BEnvirormental Pollution
11. The Jordanian Society for Badia Development and Combatting
Decartification.
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4.2 Institutional Setup in Tunisia
Rural drinking water and sanitation strategies have been suffering from
a major drawback related to the institutional setup of the sector. This

goes to explain the inadequacy of the results achieved despite the magnitude
of the means made available,

The large diversity of operators and Government Agencies concerned and
the lack of basic structure for user participation are at the origin of the
difficulties and Iinsufficiencies noted in rural drinking water system
operation and management.

4.2.1 Govermment Agencies and Operatars
4.2.1.1 The Main Operators

The two main operators in rural drinking water supply are:

- The Department of Rural Engineering (D.G.R), Ministry of Agricilture;
and

= The water utility company (SONEDE) .
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The scope of responsibility of each of the above was identified in the
th development plan, which puts SONEDE in charge of supplying settlements
of more than 250 inhabitants ard leaves the remainder to be looked after by
the DGR.

= The sanitation utility (OHAS) does not operate 1n rural areas.

4.2.1.2 Covermment Agencies

They play a considerable role at all stages of project life, from
planning to work follow-up.

- Planning: The govermment agencies concerned are:

* Ministry of the Plan (general Directorates of Flanning, Projects,
Budget) ;

* Ministry of Agriculture: Directorates of Studies and Flanning,
Water Resources, and Rural Engineering;

* Regional Govermment Districts (Govermorate).

- Implementation: The implementation of certain water and sanitation
projects hy these agencies is exceptional and is designed either to
meet a specific need or serve as a pilot project. These agencies are:
the Reglonal Goverrment Councils, the Ministry of Health and the
Regional Development Authorities,

= Financing: The Ministry of the Plan provides funds through the Regional
Development Programs, the projects of the Ministry of Health (Pilot
Project) and those of the Regional Govermment Couneils,

- Monitoring: The wonitoring of work performance is the responsibility of
the DGR while water quality controls the duty of the regional offices
of the Ministry of Health.

4.2.2 Management and Operators

A distinction should be made between the management of SONEDE network
and that of DGR network.

4.2.2.1 SONEDE:

Corducts management, maintenance and repairs of its networks as well as
controlling the quality of the water distributed. In addition, SONEDE takes
over, in certain cases, responsibility for rural centers established by DCR.

4.2.2.2 DGR:

Management of water polnts set up by DGR is the responsibility of the
rural ocommnities. The councils of the Regional Govermment Districts
allocate every year a budget that has been constantly increasing, to the
point where, 1in certain districts, it accounts for most of budget
expenditures,
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The lack of water point maintenance is the major problem, reducing
markedly the efficiency of the programs and investments implemented, The
proportion of abandoned wells (close to 25%) goes to confirm the seriousness
of this problem. This is closely linked to the Institutional vacuum which
has long been a feature of project management.

4.2.3 Institutional Framewark for Project Management

The problem 1lies in the lack of a body to coordinate the different
operators in rural areas. A part from the Governor or the Secretary General
of the governcrate, there is no official that has the authority to convene
all the operators concerned by drinking water and sanitation

Purthermore, employees of the various regional bodies involved (SONEDE,
DGR, Health etc..) are not used exclusively for rural drinking water: the
SONEDE’s regional districts do not have divisions specialized in rural water
supply, DGR divisions also responsible for agricultural activities and

Ministry of Health employees are responsible for all aspects of public
hygiene and health education.

As for sanitation, there is no Institutional framework which i=
administratively in charge of it. This vacuum is felt by all the operators
armd all those who have an interest in this sector.

The wvaricus sclutions contemplated converge towards increased
participation by the population concernmed. And the Ministry of Agriculture
has actually promilgated legislation organizing such participation in 1987
and in early 1988.

4.2.3.1 The Legal Basis for User Asscciations

Association of users were provided for by Articles 153, 154 and 155 of
the water code promlgated by Public Law No. 75716 dated 31st March 1975,
However, this code deals only with the setting up of Agriculture water users
asscciations and does not refer to rural drinking water users

To correct this oversight, Public Law No. 87/35 dated 6th July 1987
sets forth provisions covering Community Associations (A.I.C), and further
legislation was adopted to implement those provisions with respect to Users’
Associations.

-  Public Iaw of 6th July 1987 introduced the name of Community
Association (AIC) to replace Owners’ and Users’ Associations and
assigned them the follewirg goals:

* Operation of water resources from the public domain in their area
of responsibility: carrying out the work required, maintenance,
etc..

* QOperation of the drinking water system.

* Decree No. B7/1261 of 27th October 1987 provides for the formation
and operation of AICs.

¥ Decree HNo., 88/150 of 12 January 1982 supplies model Articles for
AlCs,
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These AICs are independent legal entities which can be setup either by
the users themselves or by the Administration at the local or Regional
level.

4.2.3.2 Organization and Operation of AICs

Decree of 27th October 1987 stipulates that AICs are placed under of
the authority of the Governor. They are incorporated by a departmental
order of the Ministry of Agriculture, following the advice and opinion of
the Regional Hydraulic Resources Committee. When it is deemed necessary,
the Governor can decide to incorporate an AIC.

AICs are administered by a Board of Directors consisting of 3 to @
elected members, assisted by a manager and an accountant nominated by the
administration. The local tax collector is responsible for the financial
management of AICs,

Their budget is divided into two parts: firstly, operation, maintenance
and repair, and, secondly, new works.

The income of AICs consist of subscription paid by members, proceeds of
water sales, loans taken out, possible subsidies from the government or
local authorities, as well as from gifts and legacies.

The amount of subscriptions is determined by the AIC Board of
Directors. It becomes payable as soon as it is approved by the Governor.

4.2.3.3 Organization and Operation of Regiamal Hydraulic
Resonroes Comittees: GIHT

This Committee is chaired by the Govermor and consist of
representatives of the Ministry of Planning and Finance, the Ministry of
Public Health, and the Ministry of Agriculture, the Regicnal Chief Officers
of the DGR and the Water Resources, SONEDE representative, Regional Delegate
of the Farmers Union, as well as 7 members representing the AICs of the
governorate concerm.

The secretariat of this Committee is the responsibility of the Regional
Representative of the Ministry of Agriculture, Committee Members are
appointed by the Ministry of Agriculture on the hasis of nominations by the
Governor concerned.

GIH has a technical responsibility to manage local water resources.

* GIH: Groupment d’' Intere’t Hydraulique (Regional Resources Committes)



4.2.4 Conclusion

All these institutional provisions helped considerably in improving
la::ca§ management or rural water s=upply and encourage stronger community
participation.

Once the institutional framework established, the next step was to
pramwote the setting up of AICs in all areas where a water supply or
sanitation project is scheduled.

Following a public hygiene educational campaign and as soon as the
community expresses the wish to create or renovate a water supply system, a
temporary management committee - that will, in time, become an AIC - is
established. This approach which focuses on active participation from the
users ensures successful operation of the project and the durability of the
program.

4.3 Institutional Sethup in Yemen
The institutions for water sector are:

1. The Hational Water Supply and Sanitation under the Ministry of
Electricity and Water (MWSA) is responsible for both drinking water and
sewerage in the wban areas (towns) in the northern and southern
govermorates, The FPublic Water Corporation (PWC) is responsible for
supply of water in urban and rural areas.

MWC  after unification became under NWSA and both NWSA and FWC
established Branch offices in few governorates.

Sanitation in the wurban areas in southemrmm governorates is the
responsibility of the Ministry of Municipalities.

2., The General Authority for Rural Electricity and Water under the
Ministry of Electricity and Water is responsible for supply of water
for rural aresas by constructing the networks and handed over to the
local oounsel for operation and maintenance. In the southern rural
areas the MC is responsible for water supply and it is similar to
northern governorate the systems are operated by local council.

3. The Ministry of BAgriculture contributes to rural water schemes in the
northern governorates through rural development schemes in different
regions.

4., There is no institutions responsible for =anitation services in nural
areas, little is done by the Ministry of Health.
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5. BEnvirommental Health (BH) Institutions
5.1 Enviramental Bealth in Jordan

Faded, Training

Jordan is  blessed with its human resouwrces and educational
institutions. The education and trai,ni,ng system quality is generally high
and is widely recognized in the region. Typically, Jordan supplies high
quality eswperienced human resources to nearby ocountries. With proper
incentives, planning, and management, there should be little i1if any
deficiency in locating human resources with reasonable degree of
specialization. However, financial and institutional constraints are
limiting, to some extent, the employment capacity and quality of health,
water and sanitation agencies.

The Ministry ‘of Health has established in Amman, in 1973, an
institution to train technical staff including health inspectors. Ancother
institutions was established in 1982 in Irbid. In addition to formal
training, the Ministry of Health organizes training courses in water supply
ard sanitation. Newly hired health inspectors undergo four weeks of pre-jcb
training. Although the numbers of health inspectors in the ministry is
increasing continuously, the number of employees in other specialities, such
as sanitary engineering and general health specialists has not increased.

In 1983, the Water Ruthority established a center to train and improve
its staff capabilities through local and international courses, seminars,
and field wvisits. Betwesn the years 1983 and 1991, the center conducted 93
local training courses and trained 2036 employees in various vocational and
technical specialities. The total number of training activities during the
same period was 109 with & total participants of 2392 including visitors
fraom neighboring countries. The center alsc coordinates activities with
related Iintermational organizations. The total Number of employees at The
Water Authority was 6489 in 1991, including personnel from a kroad range of
related specializations, levels of training, and academic education. The
total number of employees increased from 5002 in 1986 to 6587 in 1990, then
decreased slightly in 1991 to reach 6489. 'The Water Authority publishes a
yearly report on its major achievements, plans, and activities.

Nevertheless the above achievements, there yemains a constant shortage
of quality operators especially in the treatment field, where the operators
skills does not match, in many instances, the sophistication of the used
technology to allow effective utilization of the technology to the desired
level. In addition, the incentives may not be adequate enough to attract
and retain specialized, and highly trained operators.

5.2 Health For All By The Year 2000, Tunisia

Simultaneously with the efforts made by the Ministry of Agriculture and
the wvarious operators In the areas of drinking water and sanitation, the
Ministry of Public Health has been making unremitting efforts to achieve the
goals of Health for All by the year 2000 (HFA 2000) .
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The main lines of HFA-2000 were laid down in Tunisia well before
1978, the date of the Alam Ata Declaration as evidenced by the efforts made
for the benefit of Mother and Child Health (1959), Family Plarmning (1964),
the Fight Against Malnutritien and other sccial diseases, the growth of
Industrial Medicine, the extension of drinking water supply (mid-70s).

However the strategy and action plan responded with greater clarity to
the Health For All goals after the Alam Ata Declaration on primary health
care. Many changes were made:

- The replacement of the Social and Preventive Medicine Directorate by a
Primary Health Care. Directorate and the creation of new dlrectorates:
Envirormental Hygiene and Protection. School and University Medicine
(June 1981) and Design and Plannirng.

- The appointment of hief Medical Officers for Primary Health Care in
all Governorates.

- The formulation of a National Action Plan and Regional Action plans on
Primary Health following the first national seminar on this type of
care (December 1981).

= The earmarking of the funkds for the primary health care program (23% of
the operating budget of the Ministry of Health are allocated to Primary
Health centers and village hospitals).

It is noteworthy that all the intermatiomal aid resources and most of
the medico-social investments go into the budget of Primary Health care:

- The law was also adjusted to the reguirements of Health For All:

* Marketing of Mother’s milk substitutes according to WHO
recommendations (1983);

# Compulsory vaccination: measles (May 81), whooping—cough,
diphtheria, tetanus (September 87), polic (January 76) and
tuberculosis (February 59);

- The establishment of local health councils in most sub—govermorates in
order to promote community participation.

- Tncentives to Non-Govermmental Organizations in a position to promcte
access to  health: Tunisian Women’s organization (UNFT), Rural
Development Associations (ASDEAR), Tunisian Organization for Education
and the Family (OTEF), Health For All Association...etc.

5.2.1 Interdepartmental Cooperation

Other Ministries have contributed, each to the extent of its
responsibility, to improve the health cordition of the whole population:

- The Ministry of Agriculture, as explained in detail in the preceding
chapters, has been making a major contribution to the achievement of
health for all goals by making safe drinking water available to the
remotest districts. In addition, through its Integrated Rural
Development Projects, it helps provide for the health component,
including the primary health centers.
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- Furthermore, once dams are constructed by the Ministry of Eg;ic:.:lture,
the Ministry of Health always comes in to prevent potential health
problems (bilharziasis, malaria...).

- SONEDE and ONAS deploy praiseworthy efforts to extend their services to
an increasing number of settlements;

= The Ministry of Econamy also contributes to support health by
subsidizing primary foods (bread, oil, sugar);

- The Ministry of Education also plays 3 part in promoting health by
introducing health education subjects at all school levels. It 1s
irtended to use educaticnal media in the near futire;

- In this connection, the Ministry of Information has been assisting 'l'l:iE
Ministry of Health by making available all the audio-visual media
(radio, T.V, newspapers) to sustain health education campaigns.

These campaigns are conducted by local Health employees with frequent
assistance from locally established NGOs, using the following means: direct
cantact, posters, newspaper articles as well as the radie and T,V and in
=chos]l and training centers for rural.

5.3 BEwiromental Health Institutions, Yemen

There are acute envirormental health problems in both urban and noral
areas. Significant percentage of wrban population live in areas without
basic sanitary facilities and with inadequate water supplies. The absence
of essential services like sanitary disposal of sewage and refuse threatens
the health and well-being of people living in marginal settlements. The
present institutional set up is not in a position to take a leading role in
developed inteqrated envirommental health service. This is mainly because
programme policies are not defined and planners and programme managers are
not sufficiently qualified nor sufficiently aware of the importance of the

enviromment for sustained development and of the impact of development on
the environment.

2dverse effects an the rural areas sanitation where rurals began to use
plastic pipes for the sewers extend the pipes to the roads, canals and
valleys. This situation created very bad environmental effects which
reflects on the health of the rurals and increases the danger of spreading

diseases. On this basis, there is an urgent need for a new technology to
improve the sanitation situation in rural areas.

Intermediate solution is the use of septic tanks. This method can be
usad in areas of rural water projects,

Institutional organizations are wery poor and ineffective. They are
presently limited to ineffective monitoring of few pollution sources ard

food safety. There is no clear perception of the major envirormental health
problems.
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The existing structure of the envirommental health management
institutions is as follows:

a. The Directorate of Envirormental Health of the Ministry of Housing and
Urban Planning;

b. The Directorate of Public Health of the Ministry of Health;
. The Department of Cccupational Health of the Ministry of Health;
d. The Envirommental Health Department of the Major Municipalities.

Each of these departments have assumed their responsibilities with
little ar no coordination.
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6. Inter-Agency Collaboration

6.1 TInter-Agency Collaboration, Iran
6.1.1 Water and Wastewater Companies

The most impeortant feature of water imdustry has been the establishment
of successful water and wastewater campanies. Before this reform, there was
not any defined authority for water and wastewater crganizations.

In 500 cities, 50 of them were ruled by the Ministry of Energy and the
rest were organized by city municipalities.

According to the new law the Ministry of Energy is responsible to
establish the independent companies of urban water and wastewater for each
province.

At the present time such companies have been established in 25
provinces and 5 big cities. The Under-secrstary of urban water and
wastewater affairs of Ministry of Energy is the director of the program.
The main purposes for such campanies are:

= Self Sufficiency

= Non government status

- Uniform laws

- Training

- Pramotion of efficiency
= Development

Works for the establishment of such companies is an  important
achievement in the last decade.

6.1.2 Training

~ Training programs and seminars, etc., issuing a magazine for water and
wastewater, establishing university and college programs in related fields.

6.2 Inter-Agency (ollaboration, Jardan

The need for appropriate management of Jordan's limited water
resources, previous fragmentation of institutional responsibilities and
competition, lack of ooordination, duplication of efforts, and close ties
betwesn water supply and wastewater collection and dispossl called for the
establishment of a single responsible agency.

The Water BAuthority of Jordan, created by law in 1983, has independent
financial and administrative status. The major responsibilities of the
water Authority may be sumarized as follows:

1. Total responsibility for drinking and industrial water supplies,
wastewater oollection, water reserveirs, and all associated projects
and services.

2. Establishing policies for exploration, development, and consumption of
water resocurces, with the overall objective of ensuring proper supplies
in terms of quantity and guality for municipal, industrial, ard
irrigation purposes.
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i.  Construction, operation, expansion, maintenance, Upgrading, and
management of water treatment and distribution systems.

4, Construction, operation, expansion, maintenance, upgrading, and
management of wastewater treatment amnd collection systems, and planning
water reuse

5, Training on all aspects of national water supply and sanitation,
ipcluding participation in  national and intermaticonal related
activities,

6. Conducting theoretical and applied research pertaining to water supply
and wastewater systems.

T Establishing standards, oconditions, and specifications necessary for
the protection of water rescurces from contamination and the safety of
physical structures.

In addition to monitoring the gquality of potable water, the Water
Authority monitor, through its laboratories, the guality of effluents fram
wastewater treatment plants, industrial discharges, and the quality of
streams and reservoirs. To ensure effective monitoring, the Water Authority
works diligently at:

1. Improvirg the capabilities of analytical laboratories by providing them
with the necessary hardware, supply chemicals, and trained, experienced
persannel.

2. Improving and expanding the sampling and monitoring networks,

The administration of The water Authority oonsists of a ocentral
administration in Amman, and administration offices, one in each of Jordan
Governorates, The Secretary General's office supervises five divisions,
with each division consisting of several directorates. The secretary
general of The Water Authority reports to the Minister of Water and
Irrigation office, The central five administrations are: Water resources;
projects; operation; maintenance; and workshops; finance and administrative
affairs; ard planning, development and information, Organizational
structure of each governorate oonsists of four directorates: Planning,
Studies, and Information; Operation, Maintenance, and Workshops;
Subscribers; and Finance and Administration.

The recently (1993) promoted Directorate of Envirommental Health at the
Ministry of Health, monitors, through the Department of Envirommental
Inspection, potable water supplies, wastewater, and effluents from WWIPS.
In addition, the Directorate oollects statistical health data, conducts
training programs, and plans and implements health care program. Before
1993, the above activities were directed by the Department of Environmental
Health under the Directorate of Primary Health Care, a set-up that partially
restricted the effectivensss of environmental health monitoring. The new
organizational structure is expected to enhance the role of the ministry in
monitoring the water and sanitation systems in the country. The specific
monitoring tasks conducted by the Ministry of Health include:

1. Field inspection of public and private water sources.

2. Monitoring potable water supplies to ensure proper quality and chlorine
residual.,
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3. Monitoring private water supplies by tankers and other commercial
drinking water supplies.

4, Monitoring public water supplies, hotel water supplies, and waters used
in food products manufacturing.

The Ministry of Health prepares monthly and yearly reports on its water
quality findings. In addition, the Ministry have the authority to monitor
the sanitation situation through participation in the selection of treatment
sites, routine inspection of WWIEs, routine monitoring of WWIF effluents,
monitoring of corops irrigated with treated effluents, and monitoring of
solid waste disposal sites.

In general, the level of legislation associated with environmental
health, including water supply and sanitation technologies requires
significant improvements in Jordan, The public health law introduced by the
Ministry of Health in 1972, is concermed with various aspects of water
supply and sanitaticn. The law gave the Ministry of Health the authority to
monitor water resources for protecting against spread of infection, ensure
that potable water supplies are properly treated and chlorinated before
distribution to consumers, prevent the distribution of unsafe drinking
water, supervise water distribution networks during and after construction,
supervise waste disposal sites, and prevent the construction and operation
of disposal sites that pose threats to water rescurces. The public health
law also reguires that all waste collection and treatment systems ccmply
with established health standard, and protects against improper waste
disposal.

Proper legislation to protect water resources, ensures proper
implementation and response, delegates responsibilities, sets standards,
specifications and quality control/guality assurance procedures, ard assigns
liabilities and penalties which is urgently needed in Jordan.

In order to organize the national environmental efforts, an
envirommental department was established in 1980 as part of the Ministry of
Municipalities Rural Affairs and Environment. The Ministry put forward a
comprehensive law dealing with various aspects of environmental issues,
Currently, the law is under study for ratification, The proposed law covers
12 sections. Section 1 deals with general rules and requlations. Section 2
calls for the establishment of a general Department of the Envirorment.
Section 3 establishes a fund for environmental protection. Section 4, 5, 6,
and 7 deal with water, air, soil, and Flora and Fuana., Section 9, 10, and
11 deal with permits, insurance, responsibilities, penalties, and
liabilities. The final rules and regulations are covered in section 12.
Although most institutional programs are independently created and
implemanted, the planhing policies arnd strategies are commen. There is a
significant amomunt of information exchange between the different
organizations. The water supply and sanitation tasks delegated to the
various govermmental institutions are gensrally properly defined, especially
in urban areas. The Water Authority of Jordan is the supplier of water
supply and sewerage services in urban and rural areas, and the Ministry of
Health monitors the health aspects of water supply and sanitation. Many
other G0s and NGOs are involvad in monitoring water rescurces and the
contamination of rescurces. Monitoring efforts by the various organizations
are generally not properly coordinated. Significant coordination
improvements can  be achieved in that regard with the proposed creation of a
general Environmental Department.
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Although all concerned organizations try their best to cooperate and
cocrdinate their efforts, some cite hidden authority conflicts, lack of
seriousness in implementing health measures, improper pen.altles and
inadecuate rules and regulations. Inter-agency collaboration requires
specific mechanisms and lbudgets which are not generally available,
especially within the responsibilities and the limited budgets assigned to
the different agencies. In addition, and in some instances, limited budgets
prevent undertaking necessary health related corrective actions recommended
by monitoring agencies.

The Ministry of Public Works and Housing specifies standards for proper
construction of on-site excreta disposal systems. Municipalities and local
village councils have building and health inspectors to supervise and
monitor rural sanitation practices. Such standards, however, are rarely
enforced, and instead, on-site sanitation practices are built according to
traditionally accepted methods., Enforcing on-site disposal codes in rural
areas is generally enforced in response to complaints from affected parties.

6.3 Inter—Agency (ollaboration, Tunisia

As we saw in the preceding chapter, the large number of bodies involved
was for a long time a handicap for this sector. However, there is
definitely a willingness to cooperate and actual collaboration between the
major operators.

6.3.1  SONEDE — ONAS Oollaboration

With respect to the Urban Sector, one might think it abnormal to
separate water supply from sanitation, all the more as in most countries
they are combined intc one corporation.

In Tunisia, many factors have promoted the separation of the two
utilities:

- Prior to the creation of ONAS in 1974, it was initially planned to
charge SCHEDE with sanitation. Implementation of this idea was started
with SONEDE being made responsible for the management of the first
wastewater treatment plants in the Jebra Tourist resort.

- But four factors argued in favor of two distinct entities:

* The large amounts of investment required for each;

# The complexity of existing water supply and sanitation networks;

* The different approaches necessitated by the nature of the work,
operation, treatment, maintenance for each system; and

* The size of Tunisia makes it cost/efficient to separate the two
entities.

That is how ONAS was sSetup independently of SCNEDE but maintaining
close oollaboration with the latter.
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6.3.1.1 Organic Oollaboration

There is a close relationship at the highest level since the Chalrman
and CB) of SONEDE sites on the Board of Directors of CNAS amd vice versa.
The secord means of organic collaboration is conmercial: SONEDE is charged
with oollecting on behalf of ONAS the sanitation charges which are listed in
a separate column on SONEDE bills.

Moreover, the first boss of ONAS was formerly SONEDE's Manager of
Operations and, as such, had taken an active part in the SEttiI‘lq‘Lq? of
SONEDE, which meant that the organization established for ONAS was simllar
to SONEDE's, at least in a first stage.

Many officers of SONEDE joined ONAS and the last two chairmen of SONEDE
had occupied the same position in ONAS,

It could be said that there is coanplete symbiosis between the two
institutions.

6.3.1.2 Program Coordimation

In addition to commercial oocordination which is systematic, SONEDE
provides information on its own customers and network to ONAS, when the
latter is planning new programs to cover small towns or peri-urban areas.
The two utilities also oollaborate on common training programs or
ocooperation projects abroad,

6.3.2 SONEDE — DGR Cpllaboration
Likewise, organic collaboration and program coordinaticn exist between
SONEDE and DCGR.

6.3.2.1 Organic Collaboration

Such a oollaboration is natural, since SONEDE is under the supervision
of the Ministry of Agriculture in which the DGR is 3 General Directorate.

The head of DGR is also a member of SONEDE's Board of Directors. The
Board often appoints the head of DGR to attend on its behalf meetings of the
intermal contract adjudicating comittee.

6.3.2.2 Program Coordination

As previously indicated, the areas of responsibility of SONEDE and DGR
were clearly identified in the VIth development plan which entrusts to
SONEDE the supply of settlements of more than 250 people leaving those below
this figure to DGR.

When Development Programs are formulated, the two agencies get together
quite naturally to agree on who does what.
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Ancther approach 1is adopted when DGR transfer to SONEDE responsibility
for networks previously run by an AIC or DGR when the population concerned
has reached an adequate socio-econcmic development level. All the required
technical information is harnded over to SONEDE to enable it to run the
system properly.,

6.1.3 Collaboration With Ministry Of Health

It is worth moting that the Ministry of Health, acting through its
Environmental Hygiene Office, has responsibility for systematic control of
drinking water and the quality of treatment plant wastes discharged into the
sea and thus carries out efficient external control of the cutputs of SONEDE
arel ONAS, 1in addition to the internal control of these two agencies. It
alsc has a seat on the Boards of both.

A number of seminars have been organized by the Ministry of Health, in
collaboration with WHO. They were attended by SONEDE, (MAS and DGR ard the
dialoque was particularly fruitful,

6.3.4 Weaknesses

The weak 1link of the chain is rural sanitation. At the present time,
ONAS does not work in rural areas. A survey is planned by ONAS in
collaboration with SONEDE to determine the impact of rural drinking water
supply on public hygiene and sanitation with the aim of involving ONAS in
the rural sector and consequently creating further areas of collaboration
between SONEDE, OMAS, DGR amd the BEnwvironmental Hygiense Office of the
‘Ministry of Health,

7. Caommmities Participation in Water Supply and Sanitation Projects
7.1 Commmity participation, Iran
Iran's approaches are:

- Promotion of public participation for the urban and rural water supply
and waste management.

- Education for promotion commmity knowledge for water conservation,
pollution control, etc.

- Supporting private sectors 1in maintenance and operation of water and
wastewater plans.

- Mcobilize and facilitate the active involvement of women in water
managemerit teams.

- Sensitization of the public for the protection of water cuality within
the urban and rural envirorment.

F Control of industrial pollution sources to protect water resources.

- Development of sanitation management and wastewater projects.
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7.2 Awareness and Caommmity Participation, Jordan

(uality control and assurance issues are closely related to
accountability, responsibility, and reliability; issues that reflect general
awareness, research and development status, and sophistication and level of
mplmntatmn of 1egal codes and practices. 1In the last few years, there
was a rapid increase in the quantity of water supply and sanitation services
that was not paralleled with proper emphasize on associated 1ssues such as
training, preventive maintenance, availability of spare parts and materials,
proper selection of treatment technologies, coordination of water and
sanitary services in rnural areas, and proper environmental impact
assessment, There is a heed for proper arxd standard procedures for
analytical testing including proper QA/QC, proper reporting ard
documentation, skill certification, «quality training and weducation,
legislative improvements, institutional promotion system based on guality
and merits supported with proper incentives, coordination of resources, and
many other general improvements.

Primary health care programs offered by the Ministry of Health,
international organizations, and local NGOs In rural areas involve
components of proper hyglens and sanitation education. In addition, basic
hygiene education is taught at schools. Mppraximately 35% of Jordan's
population are school students. Education up te grade 9 is compulsory by
law., Secondary school enrollment reached 64% in 1990 and the adult literacy
rate reached 74.2% in the same year. Steps are underway to integrate basic
water, pollution, and sanitation education as part of an overall
environmental education cwrriculum to students in grades 1 to 10,

Students at the various universities in Jordan come from all
backgrounds and corners of Jordan. Health education, water and sanitation,
and environmental health education issues are offered by many departments,
formally or informally, with project oriented water supply and sanitation
being offersed as part of the civil enginesring curriculum at the
undergraduate  level. bublic universities in Jordan have already graduated
hundreds of ergineers with proper sanitary engineering knowledge, many of
whom participated in designing and supervising the construction of water
supply and sanitation systems all over Jordan. In addition, the University
of Jordan, offers a graduate degree in Environmental Engineering, with
emphasis on sanitary engineering (drinking water, sanitary systems, and
solid waste). In addition, industrial pellution, air pollution, surface and
ground water pollution, soil pollution, and computer modeling issues are
covered in the graduate program. Many of the department graduates are
currently employees at the Water Authority of Jordan., Other departments,
including agriculture, Medicine, and Science offer a broad range of
environmental health education. In addition, there is a large number of
commmity college in Jordan with health education being part of many
discipline programs. Recently, private universities joined in contributing
to the overall national educational and awareness efforts.

Television and/or radioc systems are available almost in every Jordanian
household ready for cowmminicating hygiene and environmental health related
messages. Newspapers, press conferences, seminars, wvoluntesr groups,
international organization in cooperation with local agencies are also

contributing to raising the awareness level throughout rural and urban
Jordan.
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Before the recent introduction of BEwironmental Impact Assessment,
there was no formal reguirements for community participation programs to
accomparnly national developmental projects, including water supply and
sanitation planning and implementation projects.

However, general and informal community participation took place
through the media and officials meetings with commnity representatives and
other members. Elected officials in municipalities and local village
council members are typical comunity representatives Commuanity
participation is typically highest after the community feels the impact of
developmental projects, mostly in the forms of complaints and discomfort.

In general, the recent expansion of sewerage systems to include most of
Jordan's urban areas was driven mainly by the need to protect limited water
resources from contamination, the inadequacy of the existing urban on-site
sanitation systems, and the nesd for wastewater reuse. The sewerage systems
matched, in general, the expectations and needs of urban population who
generally have a relatively adequate access to educational, medical,
training, cultural, and other services and facilities. In addition, public
sewerage is less expensive amd more reliable than urban on-site disposal
methods which required freguent and expensive emptying. Water services,
through house connections, have reached most of Jordan's household, however
was not generally coordinated with providing proper sanitation facilities.
The scarcity of water resources and the lack of reliability of traditional
rural water supplies, such as seasonal springs and streams and rain
catchment resulted in increased demands for public water supplies. The cost
is however, a major factor for rural population, who generally used their
traditional water supplies for irrigation purposes.

Health related intermational organizations operate to a large extent
within local sccio-political realities, but also local institutional
realities. International health organizations should make their resources
and services more accessibie to the commnity.

7.3 Comumity Participation, Tunisia

Tunisia has a very old tradition in the management of water resources.
in the thirteenth century, an agricultural engineer, Ikn Shubat, developed
many centuries ago, a formula for sharing out water fairly between the
fellahin of the cases of southern Tunisia: i.e. management of this resource
was already a commmal responsibility.

7.3.1 The AICs

It was against this background trﬂttrﬂﬂminitialr:&dasearlyaslﬁa?
a vast program aimed at having the farmers participate in the management of
the water assets they use in common. This was the birth of AICs which are
made up of water users managing their own water rescurces.

In fact, the role of the Goverrment consists of providing the funds
requirad to carry out the work necessary to mobilize these water resources,
leaving it to the users to undertake the dally running of this asset.
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This participative approach has the advantage of giving the farmer
responsibility so that he becomes aware that the heavy investment made by
the national community in order to make water available to him can only be
optimized and preserved through rigorous management practices in which he is
the leading actor.

An AIC is both a framework for the develgpment of a feeling of
responsibility and a wunit which combines democratic practices and economic
efficiency, as farmers are free to select the officers of their
organization, and determine their management methods, the activities they
wish to develop, and so on.

Even though the experiment is still relatively recent, as ATCs were not
formally inocorporated until 1988, they already make up, in rural comunities
a network in the process of covering all hydraulic projects designed to meet
the nesds of farmers as well as drinking water supply objectives in the
smaller rural settlements.

As at 1l4th July 1993, there were 1843 AlCs of which 1294 were concerned
with drinking water supply:

- 858 are fully operational
- 216 awaiting final approval
- 220 in the preparatory stage.

With respect to the creation of AICs, the main concern was efficiency,
the major objective being to improve water distribution and quality in rural
zones, alxd to establish at the local level a management system that ensures
sustainability and proper operation of hydraulic infrastructure.

Ta achieve this, the program relies on human potential, on the ability
of rural communities to take their destiny in hand. Thus it is the users
who, brought together in their AIC, run their water system. This
demonstrates that the involvement ard proactive participation of community
members in AIC activities are the program's fundamental principle and the
key to its success,

At the local level, these organizations are responsible for the use and
management of the hydraulic infrastructure that had been funded ard
constructed by Government Agencies.

Even before the AIC is formed, users are reguested to help design their
water system so that it is well adapted to the needs of the community. As
soon as work is completed, the AIC locks after the malntenance and
management of the system:

e Periodic preventive maintenance,

> Cleaning of the water well and its environs,

= Repair,

= Collection of charges,

- Hiring and payment of guards pumps operators, and
+ Financial management.

A number of small businesses snowhalled from the AICs': hbattery
charging, irrigation spare parts.
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AlCs also promoted in a few communities the creation of Women's

Interest Societies in which local girls get together and practise weaving,
sowing, small livestock hreeding, etc...

All these gatherings make it easy to arrange for public hygiene
trainire.

The Govermment plays the part of initiator, coordinator and supporter
of AICs, and is thus involved both upstream and downstream of the project.

Its goal i=s to make available to these rural organizations the means of
their independence.

It provides financial and legal support for AICS and crganizes a
suitable ftraining programs firstly for AIC members amd staff (Chairman,
accountant, members, pump operator) and secondly for govermment employees
who will be called upon to help with the growth of these societies
(Engineers, project designers, public health instructors).

The medium term goal of AICs is to assume full responsibility for the
operations of water systems.

However the Ministry of Agriculture, the DCR ard local divisions of the
ministry still have to help AICs and provide support for their growth.

From its inception this program has received substantial support and
assistance from German and US bilateral cocperation agencies.

Goverrment support for AICs has many facets:

= Design and funding of water systems,

- Canvincing rural coammnities that joining the groject is beneficial,
- Campleting legal procedures for newly created AICs,

= Program assessment and follow-up, and

- Training.

Seeing the high level of commnity participation achieved by existing
AlICs, the Govermment has decided to extend them natiomwide: every time a new
water point is established, an AIC is set up to run it.

7.3.3 The Natiomal Solidarity Pund (P.O. a/c no. 2626)

Another form of cawunity participation appeared a year ago when the
President of the Republic advocated the setting-up of a National Solidarity
Fund after having visited a number of complstely isolated rural settlements,

Donations by private individuals or coorporations are paid into this
Fund's Post Office afc no. 2626,

In its first year, this fund collected 16 Million Tunisian Dinars. In
addition it received a Govermment grant of 12 Million Tunisian Dinars.

Thus, it was able to provide assistance to 201 localities distyributed
throughout the country and to complete 101 projects by the end of November
1993.
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This fund is managed by a committee consisting of representatives of
the Presidency and the wvarious Ministries concerned (Flan, Interior,
Aogriculture, Public Works, Health, Social Affairs).

Regional Govermment District Offices select the localities they feel
most disadvantaged and forward applications for assistance to the above
Committee: all the lacking facilities are made availabhle, such as water,
electricity, dispensary, school, rural road...

With respect to water supply, work performed coversed 60 localities
(140,000 inhabitants) for a total investment of 6.4 Million Tunisian Dinars.

An extensive appeal through all the media as well as posters was widely
responded to by people from all layers of the national Community: 119,000
donators (66% of which gave less than 5 Tunisian Dinars).

The number 2626 became synonymous with National Solidarity.

Another facet of this Fund is helping create jobs locally in order to
stop the inhabitants from woving away. The activities involved are
livestock bresding, tree plantation, beskesping etc..., for a total
investment of 4.2 Million Tunisian Dinars. (1 Tunisian Dinar = 1 US $).

7.4 OCommmity Participation, Yemen

Because Urban Water Supply and Sewerage Systems which serve a large
population it is not feasible to involve the ocommunities in planning,
design, construction and management of such systems. In the urban
situation, pecple pay for the services provided to it.

In the rural areas, the commmnities through Local Development Councils
(under the Ministry of Local Administration) have been involved for a long
time in water supply. Often the communities themselves take the initiative
and approach the authorities to ask for construction of water supply
systems. At present all rural water supply systems are handed cover to the
commmities after completion and the commnities become responsible for
operation, maintenance and financial management of the systems.

The policy for the future is to involve the rural communities from the
very beginning of a project and to put capital cost sharing by the community
as a precondition to all projects. This way, the communities will consider
the water supply systems as their own and will be much more inclined to
maintain them well.
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8. Ihman Resources Development and Commmity Awareness
and Strategies and Programs

8.1 Hman resamrces Development, Iran
Iran's goals are:

- Creation and maintenance of a cadre of professionals and semi
professionals for water and wastewater management.

n Development of training courses in the area of water and wastewater,

8.2 National Strategies and Plans, Jardan

The Department of Enviromment, in collaboration with the Intermational
Union for the Conservation of Nature and Water Resources, IUN, formulated a
National Bnvironmental Strategy (NES), which was approved by the goverrment
in ‘1991, The NES put forward 5 strategies initiatives to be undertaken:
constructing a legal framework for environmental management; institutional
strengthening; an expanded role for Jordan's protected areas; bringing
environment to people; and giving secterial priority to water and population
1ssues. In bringing enviromment to pecple, the NES recammends programs,
inciudlng:

1. enwvirommental and oonservation education, through schools, literacy
centers, clubs, oomumity ocenters, media, wvocational training
institutions, colleges, and other centers.

2. involving the community in decision-making through an Envirommental
Impact Assessment process that includes mechanisms for public
participation.

3, bringing envircmmental health awereness and services to local
commnities.

To solve water sector problems, the NES recommerded actions relating to
institutional organization, information, research ard development, planning,
impact assessment, specifications, legislation, awareness and public
participation, rationalizing consumption, and international relations.

In addition to the continuous efforts to explore new water resources
and maximize the use of Jordan's renewable water budget, the great priority
dedicated by Jordan to meet water demands resulted in introducing management
ard optimization techniques which include:

protection of water rescurces from contamination;

reduction of losses from water supply networks;

i ts of irrigation efficiency and crop yields;

reuse of treated wastewater in irrigation and Industries;
improvements in House-water use efficiency; and

negotiation of a regional approach to water resources sharing.

Gy U b L B e

The management and optimization techniques discussed above are being
translated to specific programs and projects by The Water Authority of
Jordan along the following lines:
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1. reduction of groundwater over-pumping by approximately 30% during the
current decade by investigating the feasibility of bhrackish water

desalination, constructing new dams, and expanding water harvesting
activities;

2. upgrading ard expanding the capacity of existing WWIPs by approximately
50% over the cocurrent decade and expanding the existing sewage
collection networks;

3. improving the efficiency of water supply networks to reduce loss and
waste; and

4. improving the efficiency of irrigation methods to achieve a reduction
of irrigation water use per unit area by approximately 10% over the
current decade.

The Ministry of Health plans to improve and upgrade regulations related
to water and sanitation in a way that permits the Ministry to have closer
control over water quality and potable use. The Ministry intends to
increase the mmber of its employees on water and sanitation monitoring,
continue to train its staff in the =ame field, expand its laboratory
services to all areas not cwrrently serviced properly, and train its medical
staff to carry out water and sanitation monitoring.

The movement of people from rural to urban areas is a serious issue in
Jordan. In 1991, 77.9% of the population was urban. The NES calls for
creating population balance through creating investment and public service
oppartunities in rural areas to achieve reversal of immigration.

See also sec. 7.2.

8.3 Hman Resources Development, Tunisia

The development of human resources through training and hiring of a
large mumber of water and sanitation skilled personnel has been a major
concern of the govermment ever since the earliest Economic Development
Plans.

It was essential to ftrain an adegquate number of engineers and
technicians so as to permit efficient planning and management of water
supply and sanitation at the national, regional and local lewvels.

In addition to the Technical Secondary Schools that provide training
for technicians, it was decided soon after independence, to set up new
Technical Institutes and Enginesring Schools 20 as to be able to deal with
various issues related to Drinking Water Supply: Hydraulics, Civil,
Mechanical, Electro-technical, Enginesring, etc..,

Furthermore, special care was devoted to the setting up of SONEDE and,
later, OMAS through a rational vrecruitment policy and attractive
compensation for their perscnnel.

We are now going to turn to human resources development at SOWEDE and
ONAS and give details of SONEDE's training programs,
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8.3.1 Hman Fesaurces Develomment at SOHEDE

The initial staff comprised largely ex-RDE persornel, so there was sone
need to revise patterns of thinking to fit a markst-led entity. SONEDE
found itself understaffed at the technical and mamagerial levels ard
overstaffed at the lower levels (out of its total staff of some 1,800 some
300 were in excess of needs)., To enable management to cope simaltanecusly
with a large works program and the launching of a new organization,
technical consultants and a management adviser were introduced; management
consultants installed a comercial accounting system and trained staff in
its gperation; and an external audit was inaugurated.

Initially, progress was uneven; the staffing imbalance was difficult to
rectify, delays in introducing adequate salary scales caused some loss of
morale, and problems with engineer recruitment and new procedures created,
for a time, a serious risk of losing control of project expenditures.
Gradually, however, SONEDE settled down. Bypatriate engineers from France
helped overcome the engineering problems; new divisions for statistics,
organization and methods, cost-acoounting and intermal audit began to aid in
improving performance; billing and collection were streamlined; and training
courses  wWere introduced. Satisfactory conditions of enployment have
gradually produced a contented, dedicated and performance-oriented staff.

SONEDE has achleved a growing degree of maturity over the years. Tt
was able to dispense with engineering consultants entirely for the Fifth
Water Supply. Project, It had already conducted engineering studies for
smaller settlements fer which it had becaome newly responsible in 1973,
Since 1974 it carried out competent tariff studies. Under the fifth
project, SONEDE was Jjudged capable of executing a major study of service
level goals for the sector, in the light of rising marginal cost, and of the
financial policy options for attaining them, including questions of cost
recovery, consumer ability to pay, system maintenance, taxation ard
government contribution levels. Finally, SONEDE has provided technical
assistance to Arab and African countries.

8.3.1.1 Manpower Development in Operations

SWEDE's persormel in 1991 mumbered about 4,800, i.e., about 5 per 1000
connections compared with about 18 per 1000 in 1968. Recruitment has been
facilitated by the quality of the national educational system, by SONEDE's
reputation as a well-managed and expanding enterprise and by a camrehensive
staff benefits package Iintroduced in 1972 and 1984; staff shortages have
long been eliminated, as has the earlier overstaffing in certailn
categories. A system of initial probation has been introduced. In
collaboration with the Goverrment's Department of Employment and
Professional Training, SONEDE maintains a continuous training program for
its technical personnel; it also sends engineers ovérseas on training
scholarships and arrangss regular in-house seminars amd short training
programs. These arrangements appear to be adetpiate and appropriate.

8.3.2 Humn Resources Development at ONAS

SONEDE's success was umioubtedly a factor in the decision to establish
a similar body for the sewerage sub-sector, A separate authority was
considered necessary, in view of the very considerable backlog in the
development of sewer services. CNAS was established in 1974 and began
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operations in 1975. Its Articles of Association ig broadly similar to
SONEDE's and it has ocomparable conditions of service for its staff.
However, wunlike SONEDE, it depends for about half of its revenues on
operational subsidies fram the government.

ONAS was also heavily dependent on consultants in its early years, when
1t was faced with the task of launching a major works program and
similtanecusly taking over, one by one, existing systems and staff from a
number of different mmicipal authorities. At that time, a lack of
experienced senlor staff produced serious problems; top management became
submerged in detail; project planning and control were weak; and accountineg
ard financial control systems became dangerously defective. Drastic
measures were indicated; staffing was strengthened, the Finance Department
was extensively reorganize and consultants were attached as advisers ta
introduce a proper system of project planning and control.

OMAS had 2,500 staff, in 1991 all Tunisian. Faced at the ocutset with
the problem that sewerage and sewage disposal require specific technical
lkmowledge which was somewhat lacking in Tunisia, ONAS has made a major
effort in training. Shortly after 1its formation, training needs were
assessed  in detail and a training master plan was fomilated in 1978. At the
same time, a Training and Professiconal Development Commission was created in
ONAS  to draw up training programs, establish priorities and a timetable, and
select the modes of training to be pwsued., Once these activities were
launched, the commission would supervise their execution and evaluate the
results. A program of siudy visits to sewerage authorities in foreign
countries was also launched, organized with the help of extermal financing
agencies and also of contractors, who were required to allow for such
training in their bids.

CNAS attaches equal lmportance to on-the—job training; every supervisor
is charged with ftraining his subordinates, and ONAS believes this has been
the essential element in establishing an effective sewage treatment system.
However, there are still some staff shortages at the technician level, both
in number and in quality.

8.3.3 Training at SONEDE

8.3.3.1 First Training Program

Specialists in manpower training always maintained that the proper
approach to training is to prepare a master plan. This is achieved by
startingd out with ocomprehensive questionnaires. & qualified central body
starts analyzing these guestionnaires to define the national needs of the
various categories at different levels, After a thorough analysis by
experts, a training objective and programmes are identified and finally a
training master plan is prepared. This is not the end of the story. There
remains the challenging stage relating to the actual implementation of the
master plan. This involves securing the appropriate trainers, educational
means and training facilities.

The above methodology assumes that there are no difficulties or
obstacles in collecting information, securing experts for analysis,
obtaining trainers easily and other education and training facilities,
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It is obvious that the above basic prersquisites are not available in
developing countries:

- People whno are reguired to fill out the gquestionnmaires are often
illiterate;

- Non—availability of staff capable of preparing the format of the
questiomnaire from the first, to be able to analyze them after they are
completed, ‘The limited mumber of qualified staff are fully ocoupied in
gperating the installations.

With these major bottlenecks, SONEDE developed a system which may seenm
modest, lbut is nevertheless the most practical way of achieving the
objective and easy to apply in developing countries. First it was noticed
that the so—called "“skilled laborer" does his job in a traditional routine
manner. Even the injection of newly recruited trained laborers did improve
the performance of the old group for a time, it caused conflicts between the
two groups. As a result the job was not done adequately. For example, the
plumbers and fitters had to do the same job more than once to achieve the
required standard. Having noticed this defect in plumbers and fitters,
attention and effort focussed on improving their performance through
appropriate training. At this stage, only this category was considered for
training to aveid diluting limited capacity.

The following procedure was followed:
- Identification of prospective trainers from among experienced staff;

= Searching for an organization that has training facilities. This was
found in the National Office for Vocational Training;

- Modifying their ongoing intermal plumbing training programme to suit
our nesds;

- Initiating the first training session which was run by the trainer from
the MNational Office and with a contribution from SONEDE's prospective
trainer; and

- After completion of the first training programme the job could then be
done independently by SONEDE's own trainers.

Other programmes wers developed for remaining staff categories in a
similar manner. However, some of these programmes reguired the use of the
facilities available at the National Office such as workshops for mechanics,
electricians, drivers etec... To this end, a healthy cooperation was
established with the National Office. This resulted in the organization of
14 different training sessions, out of which 7 were conducted in
collaboration with the National Office.

8.3.3.2 Coals and Ahievenents

The variocus twaining programs developed by SONEDE are designed to
achieve the following basic objectives goals:

- Raise the administrative and technical skills of staff and labor and
enable them to keep up with the progress of work and administrative

management procedures;
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- Assess un-exploited potential in a rational manner so as to make it
possible to upgrade the persannel concermned;

- Provide further training for t:ertaint.radesﬂtulgi'lnmdulﬁmrjrq
areas specific to SONEDE (hydrology, corrosion, cathectic protection,
cptimlzatlm of network management, decontamination of drinking water

B

- Pravide training courses to better adapt participants to their specific
Jjobs;

- Provide retraining for employees who are to move on to new jobs or to
different jobs from those they held; and

- Organize short-term training leading to credits.

In 1992, 849 employess from various Jjob strata received training,
gither in-house or through Tunisian or foreign training firms,

The table below shows the rise in the number of employees trained since
the setting-up of SONEDE's training center in 1977:

Table - 23: (4)

Year 1977 1988 1992
Budeget TD 1000 B 130 238
Employess rained 158 587 818
Percent growth 5] 13 16

8.4 Hhman Resoamrces Development, Yemen

The HNational Water Supply and Sanitation Authority, General Authority
for PRural Water Supply and Electricity and the other institutiohs involved
in the water amd sanitation sector have programmes for technical and
managerial training of staff.

Urban water systems enjoy a higher degree of reliability than rural
systems due to the availability of better trained personal in charge of

The General Authority for Rural Electricity and Water has a training

programme of rural water supply ogperators assisting commmnities to operate,
maintain and manage the water supply installations.



9.1.1 Water Supply Recommendations

The cuwrrent water treatment programs should be evaluated to asses their
appropriateness and sustainability in terms of providing adequate safe
gquards against variable water quality, and potential contamination, in
addition to identifying training, operstion, and maintenance
requirements.

The economic and health impacts of existing water distribution systems
should be evaluated in terms of operating conditions, maintenance
requirements, oontamination potential and corresponding health
effects. Factors such as periods of interrupted puming and loss of
pressure should be  included in the evaluation. The results should be
used to select altermatives that provide long term feasibility in terms
of health and cost benefits.

The Water Authority and The Ministry of Health should collaborate
closely for proper QA/SQOC. OA/QC procedures should accompany all
reported monitoring data.

There is a need for proper and creative integration of research and
development in planning community water supply and sanitation programs.

Appropriate mechanisms should be established to integrate community
participation into decision making on issues related to the development
of appropriate local water supply programs.

To conserve water and reduce cost of services, efforts should be made
to encourage the appropriate use of house-hold water supply systems in
rural areas for non-potable purposes, such as gardening and live stock
watering. Such efforts should be accompanied with appropriate awareness
programs, ard proper financial and technical assistance.

9.1.2 Sanitation recomendations

1.

Study omrrent wastewater treatment systems to evwaluate their
appropriateness in terms of costs and effectiveness, in addition to
identifying training, operation, and maintenance requirements.

Evaluate existing wastewater effluent disinfection practices and test
and implement appropriate technologies to ensure proper removal of
pathogens,

Conduct field studies to determine rural needs and requirements, in
terms of water supply and sanitation services. Such studies should
rely on public participation, especially that of women and community
leaders.

In addition to providing national potable water supplies and urban
sewerage services, The Water Authority should espand its functions, in
coordination with other concerned organizations, to provide appropriate
water and sanitation services to rural areas.
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D616
Methods for the concentration and de-
tection of human enteric viruses in

shellfish: a review
Bouchriti, N, Goyal-Sh

Microbiologica (Balogna): 1593; Vol. 16, Mo 1, pp 105114
Subjects: Aguafic animals, Enferouimisas, Seafood

Sheilfish, Ihcluding aysters, mussels, and slams, ars
fiiter feeding bivalve mollusks and can accumulete hy-
man pathogens at levels higher than thoss in their sur-
rounding waters: Outbresks of shelifish-borne enteric
viral diseases have been reported worlgwide To de-
termine the public health safety of sheilfish methods
are avaliable for the direct detection of human enteric
vifuses (n shellfish tissues. Polential problems with
these methods Include (1) toxicity of the final sample to
cell cultures used for viral assay, and (i} & large sample
volume that cannol be conventently assayved. To avar-
coma these problems, several methods for the copcens
tration and detection of enterds viruses inshalifish tis-
sies have been developed and utilized A review of
these methods |ndicates that none of them is univer
sally mccepted because no single method s equally
effective for shellfisn abtained from different geographi-
cal locstions and under all conditions. I js suggested
therefore. that = proposed method should first be tested
under experimental conditions, utllizing virus-gpiked
shellfish, before using it Under fisld conditions

0535
The microbielogical contamination of

an oyster growing area in Morocco: the

Oualidia Lagoon
Baouchriti, N; Marrakechl, &, ELL Fahim, A

Hydroecol. Appl., 18927 Vol 4, No. 2, pp. 183-202
Subjects: Seawater; Baclens, Sivalves

A J-year bacteriological survey of an oystergrowing
area In  Morocco, where the Japanese  oysler
{Crassosrea gigat) is grown showed that the contami-
nation had a tendency to increase from winter to sum-
mer. The contamination of the lageon was not continu-
ous but intermittent Ammal manure and human recrea-
tional activities in the vicinity of oyster growing areas
were impartant sources of poffution. Other sources of
minor |fmportance such as the [nstallation of spats and
traditionial fishing activity contribute also to the con-
tamination of the lagoon, The major source of polligion
was from animal origin except during the summer when
human ocontamination prevailed. Oysters harvested
fram this lagunar acosystem contain fecal bacteria and
may also contain bacterial pathogens. Thus, they may
present 5 public health hazard and especially zo in
summer. It is hence advisable to rely oysters in clean
waters or depuyrate them before marketing. Some con-
trol may alse have o be placed on the use of the |a-
goon for human recreational activities 1o reduce the
contamination duning summer

BE1S
Aeromonas species in stabilization
ponds in the arid region of Marrakesh,
Morocco, and relation to fecal-pollution

and climatic factors
Bolussaid, A, Baleux, B; Hasseni, L Lesna, J

Micral, Ecol,, 1881, Vel 21, Ne. 1, pp. 11-20
Subjects fmgatien; Oxidehion pondy Faecal potution, Ard
Tones

Fecsl coliforms, temperature, and chemical oxygen
demand were meassured simultansously with Aere-
monas species denslties Stabistical methods wers util-
ized to snslyze the significancs of averags differences
and temporal patterns af Aeromonas species numbers.
Removal of Asromonas jn the whele system did not
ekcesd 114 log.  Asromonas densilies showed signifi-
cantly higher resistance fo the treastment process when
caompared with fecai colforms, however, abundance of
the two: groups presenfed s similsr se=sonal change
The highest numbers occurred during the celd manths,
while the lowest appeared (n the warm months. These
temporal changes were simultaneously observed in all
the stations investigated and were negatively correlatad
with water temperature values & sobria dominated all
the final effluent samples This greater survival of &
sobria and |ts knovwn pathogenicity may himil the re-use
of treated water for urigation of fodder plants,

0220
Metal exchanges in the fauna sediment

system: the case of nereis diversicolor
and scrobicularia plana in the Bou

Regreg Estuary (Morocco)
Chegaour, M.; Texier, H  Moguedet, G:; Elkaim, B.

Hydrobiologla HYDRES; November 22, 1290; Vol 207, p 202
218 (5 fig, 3tab, 201=1 )
Subjects” Estwares. Metals Aquatic animals

The typss and guantities of melals retained by Nereis
diversicolor and Scrobicularia plana, two species sa-
lected as bioindicatars, are |nvestigated ina predom|-
namlly arid estuary environment Certaln abiolic pa-
rameters and & number of physiclogical processes
linked to metsbolic and reproductive functions playa
decisive role in the seasonal influence of metal levels
on the fissuez of these organisms. Ghen the de-
posivoric diet of these organisms, the sedimentary bed
would appear to bethe principal source of metal accu-
mulation Zint accumulsted heavily and grealet in
Mereis than In Scrobicularia Moticeable accumulation
ol copper, hickel and chromium, in the order Cubi=Cr
was observed |n Scrobicalana more then in Mereis
Lesser accumulation of lead snd manganese, nthe
order PbMn, was equal in both genera, Light accumula-
tion of vanadium and lron (VFe) was seen more (n
Scrabicularia than in Mereis The possibility that thess
metals may be carried Into the estuary by sewage water
from the ciies of Rabat and Sale should certalinly not
be ignored.
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5. An evaluation should be carried out to determine the impacts of
providing house water services for rural communities, including such
factors as: increased potable water consumption, increased wastewater
generation, general satisfaction, and costs of public services. 1In
addition, the impact of providing house water services on existing
local on-site waste disposal practices should be evaluated and
appropriate actions taken to bring the level of sanitation services to
that of water services.

6. BAn evaluation of existing wastewater collection networks should be
carried out to determine the appropriateness of design and construction
practices used in conveying locally produced wastes. The evaluation
should identify the most effective and appropriste practices, and
gensrate locally applicable data. Such evaluations should follow
scientific procedures and provide specific engineering and technical
data, rather than chservation reports and statistical analysis.

7. Appropriate, on-site sanitation technologies should be developed for
rwral application. RBesearch and development activities may include
modifications of existing technologies using locally available skills
and materials, developing new and improved sanitation technologies, and
issuing proper design and construction codes and specifications.

8. The data and technologies presented in this report may be used for
providing general guidelines for local planning and evaluation of water
supply and sanitation programs. Specific design data are not included
because such data are not locally available. Design and evaluation
procecdures are avallable in many specialized references. The selection
of appropriate technologies should be based on the specific
requirements of individual projects.

9.2 Suggestions, Recammendations, Tunisia

In wview of the preceding, it can be said that Tunisia has devoted a
major effort to resolving the Rural Water Problem. However an assessment of
the situation enables us to conclude that the results achieved are not
commensurate with the means used. The delay recorded in the progress of
most projects makes us realize that the solution to the problem is not
solely a matter of financial rescurces and that there are other constraints
and difficulties that hamper the achievement of the goals.

9.2.1 Constraints ard Difficalties

A distinctien can be made between the difficulties that are unavoidable
for operators such as natural, demographic or technical data and those that
are related to project selection design and management.

5.2.1.1 Omstraints

- Hatural: the type of terrain in rural areas makes the supply of water
more difficult particularly in the south and the center of the
country. In addition, and sometimes even in the regicns to which
access is easy, hydraulic rescurces are still either insufficiently
known or inadequate in volume or in quality.
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~ Demographic: the scattered nature of the rural population is the main

ohstac%e Lo any nural water supply and sanitation because of itrs impact
on project costs,

- Technical: as imposed by lending institutions, the ceiling for
investment costs per head of population is not adapted to the scattered
feature of rural population.

9.2.1.2 Difficuities

These difficulties are encountered at all project phases from
identification up to completion and operation:

- Lack ef overall strategy in the planning of rural drinking water and
sanitation. The demarcation difficulties between rural and urban water
supply, on the one hand, and the low level of coordination between
water and sanitation activities on the other, make it even more
difficult to achieve proper planning or have a good overview of the
problems.,

- Implementation: this is related essentially to the small number of
skilled and experienced contractors in this field which are willing to
work in rural areas. The slowness and complexity of contract award and

payment procedures also have an effect on the progress of work on
projects.

- Interim projects: social or political pressures often force the
Ministry of Agriculture's local agencies to drill wells and operate
them with limited means, these are considered interim projects
awaiting their being taken over by SONEDE. This approach, in addition
to the fact that it leads to the implementation of medium quality
projects, is the source of additional reworking and renovation expenses
when they are transferred to SONEDE.

- Institutional: all the difficulties listed above are often aggravated
by an institutional wacuum, particularly at the regional level,
especially with regard to management and operation. There is no
reqional body that groups together the various department concerned by
rural water and sanitation.

In view of all these difficulties and of the importance of the sector,
a number of recomendations come to mind in order to ensine better
management of the rural water supply and sanitation sector.

9.2.2 Fecamendations

1. The implementation of strategies on rural drinking water supply and
sanitation is closely related to the policies adopted for regional
development. It is imperative that it be integrated within an overall
plan.

Such a plan should not restrict itself to the setting of a budget but
rather consist of a sectorial strategy that would identify both the
goals to be achieved and the rescurces to be used.
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It would be even more efficient to integrate all the projects within a
national plan for the sector which could overlap a npumber of
developrent plans.

Water project identification is more successful when it is made at the
regional level where people are generally closer to local realities and
pricrities. However, identification should not be a one off event when
a plan or a budget is bheing formulated, or when seeking external
finance, it should rather be part of a regional master plan.

In view of the implications of water for all the ecdnomic and social
aspects, the criteria for evaluation should take into consideration the
specific nature of this sector. Considerations of profitability or
investment cost per head of population should not be the determining
criteria for the assessment of projects in rural areas. These should
rather be evaluated on the basis of their contribution to the
achievement of qualitative (health development etc..) goals.

Eligibility criteria for projects to be current implementation in rural
areas should be consistent Iin order to avoid the cuwrent differences
between similar projects, while adjusting the criteria toc the needs of
scattered populations.

Project implementation: during implementation due care should be given
to a cost control, optimal use of local capabilities a=s well as to the
integration of the water sanitation and health education components.

tn the other hand, it is strongly recommended to use appropriate
technologies likely to facilitate the employment of local labor as well
as to lock into the possible adoption of renewable energies,

Maintenance and operation problems: absolute priority should be given
to resolving these problems, There is a definite nesd to develop
periodic maintenance and overhaul programs for the systems ard
networks, instead of waiting for breakdowns.

9.2.3 Oonclusions

Attention should be focussed on the magnitude of the needs and problems
in rural areas, with special emphasis on scattered populations.

It should be realized that financia]l resouwrces are not the main
hindrance to the achievement of goals.

Coordination of overall planning and clear identification of functions
in the areas of cperation and maintenance are preliminary requirements
for better management of this sector.

Community participation through the creation of AICs should be strongly
encouraged.
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5.3 Yamen RPecommerdations

9.3.1 Water Supply

a)

b)

)

Develop and improve water rescurces to conserve groundwaters.

Implement  education programs concerning the protection of water
resources from all types of peollution.

Construct dams and water structures to store run off water.

9.3.2 Sanitatian

a)

b)

<)

9.4

Needs urgent actions to establish institution or authority to deal with
rural sanitation.

Adopt appropriate sanitation systems for different rural areas.

Perform education programmes to improve the awareness of people.

Genoral Recomerdations

Specific water, sanitation, health, and population programs should be
planned and implemented,

Community partieipation should be made to play an effective role in
developing, improving, and upgrading rural sanitation systems.

To enhance existing rural health conditions related to water supply and
sanitation, additional and specific health training, and awareness
programs should be directed towards school students and  women,
especially house wives and mothers, through schools, commnity centers,
literacy centers, and medical centers., Volunteer groups involved in
health education and commnity awareness, especially those reaching
womenn and children, should be encouraged. School teachers, community
leaders, and health workers should be trained and educated on sanitary
programs. Training can be provided by institutions of higher
education, intermational organizations, and goverrment training
agencles. Awareness and education programs can be greatly enhanced by
the media.

Health and rural water supply and sanitation organizations require
strengthening, including providing adequate staffing and training,
funding, distribution of responsibilities, introducing ooordination
mechanisms, and allocating adeguate authorities. The establishment of
an independent rural water and sanitation sub-authority that coordinate
efforts and resources among all related institutions.

Research and development should be integrated as part of water supply
and sanitation planning. All research and development phases should be
given appropriate attention including basic research and testing,
technology transfer, and technology development and application. The

‘role of research and development institutions should be activated and

appropriate furding and incentives be provided. Bridges between
research and education institutions and the various sectors of the
society should be built and strengthensd through education, planning,
and trust building mechanisms.
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International organizations should direct appropriate efforts to
enhance rural  health, including providing training, technical
assistance, awarensss programs, and econcmical assistance. Local
villages community leaders, school teachers, wamen groups, health
workers, and other comminity members should ke included in educational,
awareness, ard training programs  offered by internaticonal
organizations.

In—depth, field evaluation of rural water supply and sanitation
condition should be carried out to assess the neads and provide
specific recommendations for developmental planning. Such studies
should include local oommunity leaders and members, and should
anphasize community participation, especially that of women.

The development of appropriate technologies that utilize local
materials and skills, and are hased on local experience and

requirements  is essential. Specifically planned and coordinated

programs, supported with appropriate funding, should ke planned and
implemented,

Developmental projects that depend on foreign technologies should be
accompanied with appropriate hands-on training programs, maintenance
programs, QA/QC programs, preventive maintenance programs, enactment of
proper legislation, and appropriate attention to comunity
participation.

There is an urgent need to formalate and enact appropriate legal
initiatives +to desl with the demands of modern development and
technologies, protect the environment, define QA/QC procedures,
delegate and coordinate resources, specify enforcement mechanisms,
provide mechanisms for assigning responsibilities and appropriate
liahilities, allocates appropriate funding and resources, and reflect
local requirements through community participation.

There 1s a olsar need to develop local sanitary design criteria and
data, and to upgrade existing engineering codes. Updating such codes
recuires activation of local research and development institutions.
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