 WASTEWATER

Wastewater reuse gains momentum

in

Mediterranean and Middle Eastern regions

by N.C. Thank, C. Visvanathan

Water reuse s one ol the
numerous nou-conventional water
resource management activities pro-
molted during the last decade within
the [ramework ol the [nternational
Drinking Water Supply and Sanita-
tion Decade (IDWSSD) to meet an
ever increasing water supply de-
mand, Even though the coneept of
wastewaler reuse 15 not a new
technological  Dbreakithrough  for
mankind, global interest is quite
new, and its popularity in scmi-arid
and arid countries is on the rise. As a
result, rcclaimed domestic
wastewalter, especially for iorigation,
is now considered an cconomic and
environmentally sound method of
water resource management in these
countiies.

In general wastewaler reuse can
he «classified into two Dbroad
categories, namely: indirect and
direct reuse. Indirect reuse has been
practiced for centuries, even [or
millennia, in some counirics.
Wastewater is discharged in  this
unplanned method with or witheut
treatment into fresh surface water
courses or intg underground
aquilers, and withdrawn
downstream in its dilured form. Un-
fortunately, health and environmen-
tal effects are not given adequate at-
tention and outbreaks of health
hazards [requently occur as a resull.

The end use of the wastewater is
always distinctly defined in direct
reuse, serving for henclicial pur-
poses. [n contrast to indirect reuse,
health and environmental effects are
given high priority so wastewater is
applied only to conuolled and
monilored covirgnments.

Acceleraied urbanizalion and in-
dustrializanen  among  Medilerra-
nean and Middle Eastern nations
have brought upon extreme pressure
on the region’s exisung  walter
resources,  Ambitious  agricultural
development activitics, gearcd (0
[eed increasing populations, tend (o
siphon off more and more water;
thus, water demand ofien exceeds
available water resources. This
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900A macrophyte lagoon, one of a series of three lagoons which serve as the
tertiary treaimeni stage of the wasiewater reuse project on the island of Por-

querolles, France,

situation alone has brought about
special interest in  the reuse of
waslewater as a waler resource,

Many nations have also hegun to
pay more attention (o environmental
protection by establishing stringent
effluent standards. Substantial in-
VESIENLs On New waste treatment
technologies have been made by
polluters to meet the environmental
requirements on effluent. In many
of the oil-rich Middle Eastern na-
tions, high guality cffluent is now
commonly available in constant
volumes throughout the year. In
turn, the increased availability of
high quality effluent reuse has
boosted the use of eflluent reuse
throughout the Middle East.

Reclaimed walter can be used in a
wide spectrum of activities such as
agriculture, industry, groundwaler
recharge, and potable water supply.
Each of these 'mechods are associated
with different  health and en-
vironmental risks, In most ol the
semi-arid  and  arid  countries,
waslewaler  reuse ZlC[iVi[ieb' anre
predominantly concentrated in the
agricultural sector.

Since the beginning ol the 1980s,
many countries have been using un-
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treated or partally teated domestic
wastewater for agricultural ac-
tvities. Today, these nations are
very well aware of the possible
health risks and the environmental
degradations associated with uncon-
trolled water reuse practices. It is in-
teresting (o note that these countries,
in realizing the financial gains possi-
ble in wastewater reuse projects,
have implemented an  increasing
number of controlled projects as an
alternative to exploring new warter
resources.  Although  wastewarter
reuse s widely practiced in these
regilons, no nation has mastered this
technique yet.

Regional waslewater rease
activities

Meororeo

*
Mast of Morocco’s territory s
constdered arid or scemi-arid.

Geographically situaited between the
Adantic Qcean and the Sabaran
desert, Moracco recetves very little
and irregular rainfall. Despite the
nation’s growing interest in develop-
ing the miming and (ourist  in-
dustries, agriculture remains the
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major c¢conomic activity, and it
keeps growing. This progression in-
variably augments the demand for
irrigatien water; hawever, like many
North African countries, Morocco’s
natural water resources are conlined
mainly w groundwater,

Presently,  wastewater reusc
operations are yeared only owards
agricultural acoivities. Treated ef-
Nuent is used in simple gravity sur-
face irrigation systems in
agricultural sites located primarily in
the outskirts of urban arcas, equip-
ped with wastewaler treatment
SYSICII'IS.

Currently, only 60MCM ol
treated wastewaler is used to irrigate
6,000ha, out of the 350MCM of
treated wastewater availabic., By the
year 2000, it is expected that ihe
lreated wastewaler used for irrviga-
tion will rise to 300MCM, which
could be applicd to some 50,000ha of
cultivated land.

Tunista

Reclaimed domestic wastewater is
considered as a potenual water
resource that can help bridge the gap
between demand and supply of
water for irrigation needs in
Tunisia. Walter resource develop-
ment for agricultural projects has
been given top  priovity by the
government ¢f Tunisia, due to is
arid and semi-arid climate,
Agriculture also plays a vital role in
the nation’s economy: 31% of the
population is invalved in this seclor.

For the past two decades, the
government  has  linanced many
hydrological projects, mncluding
dams, decp wells, shallow wells,
diversion canals, which permit (he
mobilization uf 60% of the nauon’s
water resource polential,

Tunisia is classified into three
climatic zones, namely; the northern
Mediterrancan region, which
represents 23% ol the country, has a
humid and semi-arid climate with an
annual rainfall between
400-1000numn;  the arid  central
region, 31% ol the country, has an
annual) rainfall of 300mm; and the
southern region, a dry and arid pre-
Saharan arca that cncompasses 46%
of the country, has an anuual rain-
fall of less than 200mm.

The first agriculiural application
ol wastewater in Tunisia as a water
resource dates back to carly 1960,
Twenty-six sewage treatment plancs
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now  exist, lwrealing approximately
10OMCM/year, and 10% of it is us-
ed for irrigation. The rreatment
plants employ only primary and
gecondary treatment. Thirty more
trecatment plants will be constructed
by the end of this decade, and 95%
of the weated wastewalter is expected
to irvigate 20,000 hectares.

Considering the possible healrh
hazards associated with agricultural
reuse, Tunisian government
authoritics are currently preparing
standards (or wastewater reuse, and
guidelines for crop selection and ii-
rigation techniques. The  govern-
ment  has  adopted a  stringent
authorization procedure for
wastewalter irrigation farms 1o follow
in order to eradicatc any possible
health risk. Each project designed o
use treated effluent has 1o get ap-
proval from three different national
authorities, namely the Minisiry of
Agriculure, the Ministry of Health,
and the National Environmental
Protection Agency.

Kuwatt

The use of sewage water for irriga-
tion purposes was pracliced for
many years in Kuwait, but mosily m
an uncontrolled manner. Located in
the desert region of the Middle East
with no rivers or streams, Kuwait
receives only 106mm of annual rain-
fall. Groundwater is considered to
be the only natural water resource,
but its exploitation capacity is very
limited in comparison to the nation's
waler demand [(or industrial,
agricultural and domestic activities.

Within the past twenty years,
Kuwail witnessed its own rapid
modernization from a small lishing
community 1o a very highly
technological nation.  Desalinated
lcesh water became the predominant
waler source. Before the invasion of
Kuwait by Iraq in August 1990,
desalination capacity was some
164.6 million gallons per day. Even
though desalinated water was used
lor different development activities,
its use for the agriculural sector was
not considered cconomical.  This
constraint compelled the govern-
ment of Kuwait to consider treated
wastewater  effluent  as a  water
resource lor use in agriculiure.

The government of Kuwait made
us¢ of modern techniques for
trealing sewage in order 10 use the
effluent for agricultural purposes.

Three major (reatment  plants,
namely: Anidiya, Costal Village and
Jahra, were cquipped with tertiary
treatment  systems  consisting | of
chlorination, rapid sapd filiration
and final chlorinavon, with the ob-
Jective 10 obtain a BOD level less
than |.9mg/l and 35 [.0mg/l.

The government ol Kuwait
dralted a more systematic  high
priority plan in the late 1970s and
early 1980s 1o promote wastewater
reuse inirrigation. According to this
plan, wastewater reuse was
cmployed only in intensive, controll-
ed cultivation in enclosed farm com-
plexes and low water demand plan-
tations in large arcas of low popula-
tion density areas. Nine such ef-
fluent reuse sites were eventually
developed. The ultimate project ob-
lective was to develop 2700ha of in-
tensive agriculture in enclosed larms
and 9000ha of forestry.

Bahrain
Wastewater reuse in Bahrain s

limited (o controlled siate farms 10
prevent any possible health effects.

More weated effluent is available
than could be used at present,
however, bhecause further

agricultural development has been
stymiied by high salt water intrusion
into the country’s major aquifer.

The state of Bahrain consists of an
acchipelago of 33 low lying islands,
with a total area of 622km2. Unul
the 1960s, the country’s urban and
agricultural activities had plsntiful
access (0 L5 Major water resource,
an underground spring fed from the
Damman aquifer in Saudi Arabia.
The scarcity ol the country's rain-
fall, which has & mean annual value
of 72mm, had no significant in-
flucnce on the development ac-
tivities: that is, until the rapidly in-
creasing populaton, and increasing
agricultural and indusirial activitics
ook their toll on the waler table.
Heavy absoracuon [rom the aquifer
has lowered the water table. Mean-
while, salt water intrusion into cer-
tain sections of the aquiler has pre-
vented any [urther developments.
Currently, the salinity level across
the island wvaries from 2000
-9000mg/l.

The gap in denand and availabili-
ty of waler was progressively bridged
with the use of desalinated water,
which is mainly used for domestic
purposecs. The rtotal annueal water
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consumption is around 168MCM,
of which 95MCM is lor domestic
consumption. The prevailing
government policy is to replace two-
thirds ol the domestic walter con-
sumption by desalinated water. The
government launched a wasiewater
rcuse scheme in 1984 1o flurther
reduce the need for groundwalter.

Filty pereent of the population is
connected to the country’s nain
scwerage systeim and treated ac the
centralized treatment plant at Tubli
Walter Pollution Contrel Center. A
major portion of this treated elfluent
is discharged into the sea while the
rest (85,000m3/d) undergous tertiary
purification composed of bHltration
and ozone weatment. This tertiary
effluent is used for irrigation. The
use of treated sewage elfluent is
restricted only to controlled state
(arms to prevent any possible health
effects. Nevertheless, because of the
difficulties encountered in develop-
ing agricultural land, only a portion
of this effluent is used,

The government of Bahrain en-
visaged a threc-phase developrnent
plan of wastewater reuse schernes, in
which 370,000ha will be culnivated
using treated effluent by the end of
the third phase in 20§0. Tc is
noteworthy to observe that the saline
content of treated water is expected
to decrcase as a result of excessive
use of desalinated water and improv-
ed drainage (acilities, which will be
beneficial for irrigation purposes.

Jordan

Water reusc is practiced mainly
indirectly in  Jordan, such as
discharging treated efftuent into
wadis and reusing it downstream for
irrigation. Aquifer recharge through
wadi beds is quite common, and

-treated efMuent is the only base (low

during the dry scason.

Jordan’s harsh  desert  climaie
demands careful development of its
existing water resources. Eighty-one
percent of the country experiences
arid desert conditions with an an-
nual rainfall less than 100mm. Only
% of the land receives more than
200mm per year. Jordan's wotal an-
nual available water resources
amounts to 1110MCM, of which
880MCM is surface water and the
rest is ground water,

Even though 70% of the toual
water is used for irrigation, water
demand for domestic and commer-
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cial consumption tends lo increasce
more rapidly than for agricultural
needs. Meanwhile, only 60% of the
otal estimated 47,000ha land s
cultivated duc 10 waler scarcity. Asa
result, the water authorities have
realized that wastewaier reuse will
e the best aliernative to mceet the
additiongal ilwva'f';!‘|ciic hand and in-
crease (he gulpyption Jand area.

All n?ajofr cities in Jordan have
wastewater collection networks and
treatment plants. [ 1989, 75% of
the urban population (32% of total
population) was connccted o a
sewage system, and this igure is ex-
pected to rise to 86% by the year
2005. The total volume of waler
available from the treatment plant is
around 35MOCM per year, which is
expected 1o rise to 61MCM/year by
1995,

Water demand often
exceeds available
water resources.

The national policy on the direct
use of wastewater requests that it be
practiced at the vicinity of the treat-
ment planes. Such practice is ad-
vocaled only w the cultivation of
silviculture, fruit trees, fodder crops
and vegetables which are cooked
belore consumption. Concurrently,
all new (reatment plants must incor-
porale an on-site reuse component.
By the year 2000, it is expected that
approximately 30,000ha of land will
be irrigated wusing wreated
wastewater,

Egypt

Wastewater reuse has hardly been
realized in LEgypr, despite the
agricultural constraints caused by
the lack of water, bud this is expected
to change in the nexe 10 years. A na-
tiona} policy requires all new (reat-
ment plants with capacity ranging
between 200l/s o 1200l/s w0 be
designed to reuse cach drop of its «f-
fluent. A project is also planned to
irrigate approximaiely 80,000ha
from Greater Caire’s reated
sewage. The total capacity of reat-
ment plants may 3BCM by the year
2060, from which 2BCM could be
used for agriculture.

Ninety-six percent of Egypt’s Jand
is arid desert that accommodates a

population ol Jess than 1 million, out
of the counuy's 53 million in-
habitants, The northern region near
the Mediterrancan coast receives an
average rainfall of 150mm, but this
decreases rapidly until it reaches
25mm anly 35km {rom the scashore.
Due to this rainfall pattern, Egypt’s
water resources bhave Dbeen
predominantly based on Nile water
for thousands of years.

The Lgyptian economy depends
mainly on agriculture with the par-
ticipation of 58% of its population.
Considering  the rapid  boost in

population, which will reach 70M by

the end of this decade, further ex-
pansion of its agriculwural sector is
inevitable. Ample land exists 10 cope
with this agricultural need, bur the
main development  constraint s
waler.

Compiled data reveals that there
will be a water shortage of 2.4BCM
in 1992 and 3.8BCM in 2010. This
breach can be bridged by adopting
the following alternauves: explora-
tion of groundwater in the Nile
valley and its delta; reuse of treated
sewage water; and reuse of
agricultural drainage water. In the
Nile basin, farmers use almost twice
as much water needed for jrrigation
because of poor irrigation methods.
Estimates indicate that the
availahility of irrigation drainage
water is 0 be between 14 to
1I6BCM/year, of which only
SBCM/year is used for irrigation.

Cyprus .

Waslewaler reuse for irrigation is
considered by the government of
Cyprus 1o be the best solution to the
pressing  problem  of  wastewater
disposal while preserving the natural
environment, Such practice should
further boost the tourism industry in
this popular island nation.;

The Mediterranean island  of
Cyprus experiences hot dry sum-
mers and rainy winters, with an
average annual rainfall ol 600mm,
Lven though Cyprus’s cconomy is
predominanty based on agriculture,
the island’s growing lepulari[y
among tounsts is beginning o play
an umportant role in Fnaticmal
development.

Water is a valuable commodity in
this island with no percnnial rivers
or lakes. Similar to other Mediterra-
nean and Middle Eastern naltions,
rapid urban and rural development
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ventures have resulted in the overex-
ploitation of conventional
underground water resources. Cur-
rently, numerous water resources
development projects are being pro-
moted to meet the nation’s water
demands. Substantial interest bas
been focused on dam construction
since 85% of the precipitation occurs
between the month of November
and March. Some 350MCM of
water storage will be possible when

these projects are completed:
Cyprus’s water demands will be
taken care of until the year 2015,
Adequate attention is also being
paid to other innovative approaches,
and wastewater reuse is one of them.
This practice is majnly concentrated
on the irrigation sector. According to
present wastewater reuse potential,
it could be used to cultivate approx-
imately 6% (3350ha) of the total
area. The National Agricultural
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Research Institute in Cyprus is in-
volved in an extensive research pro-
ject to find out the soil-water-plant
relation in  wastewater irrigation.
The information acquired through
these studies will be used to develop
national standards and guidelines,
Modern irrigation systems; such as
drip and mini-sprinkler are highly
advocated. With such systems,
higher level of salinity and Na con-
tent of the irrigation water couid be
accepled.

France

France enjoys abundant water
resources unlike other arid and semi-
arid countries in the Mediterranean
region. [mportant man-made canals
such as the Canal du Bas-Rhone-
Languedoc, Canal de Provence and
numerous agricultural water reser-
voirs provide water to the country’s
semi-arid regions in its southern
Mediterranean coastal area.
Wastewater reuse was ncver even
considered as a necessary alternative
cven in the driest arcas of the coun-
try since adequale water resources
could always be made available.

Numerous wastewaler reusc pro-
jects exist, however, despite this for-
tunate situation. During the last
decade, irequent droughi and in-
creasing numbers of tourists have
put excessive demands on ground
waler resources in many parts of the
southern tourist coastal citics. In cer-
tain arcas, overexploitation of
ground water has cven led io salt
water intrusion problems. In such
arcas, wastewater reuse was recently
considered as a possible alternative
to meet seasonal demands. On the
island of Porquerolles, wastewater
reuse provides a constanti water sup-
ply used mainly for irrigation, and
limits the previously excessive pum-
ping from conventional water
resources during periods of drought
and high tourist activity.

On the national level, wastewater
reuse 1s practiced in small-scale pro-
jects. No national sanitary standards
for irrigation exist yet. Possible
health and environmental risks are
averted in many cases by using ap-
propriate micro-irrigation techni-
ques, similar o practices in other
European nations. The Health
Ministry authorities, however, are
updating the recently published
World Health Organization
wastewater reuse recommendations
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te develop national sanitary
guidelines for use in France.

Span

Wastewaler reuse wag nol con-
sidered a viable alternative by the
national government ol Spain until
the late 1980s. Spain’s entry into the
European Coramunity, however,
exposed iU 10 stringent waslewaler
disposal requirements which call for
the construction of more sewage
treatment planis. The idea of ef-
fluent reuse as an interesting alter-
native to waslewater disposal, and
its potential in the Mediterranean
and south Atlantic coastal region (o
augmenlt cxisting water supply has
become highly promising as a result,

The majority of Spain’s 38.5
million inhabitants are concentrated
in the coast and in the and in the
valley of rivers Ebro and Guadal-
quivir. Water scarcity only occurs in
the coastal region where water
forecast studies reveal that water
shortages may occur in 2010 in
Catalonia, the southwest Mediterra-

nean regions and c¢he Canary
islands.
Most sewage treatment plants

dispose their cfiluent into rivers or
streams to be used downstream [or
irrigation. Only a few controlled
wastewaler reuse projects exist and
most are geared for the irrigation
. sectar. Most of these projects have
been developed by the privale seetor
or research mstitutes. Waslewater is
also used for irrigating golf courscs
and public parks in the Canary
islands and the Palma of Majorca
island.

Wastewaler reuse is also being ap-
plied illegally in many parls of the
country where treated or untreated
wastewater is used in agriculture
without any legal sanitary control.
Lately, the government is planning
to establish national standards for
wastewater reuse since if is aware of
the possible health risks associaled
with' such practices.

Conclusion

Wastewater reuse bas always been
an integral pavt of human life. In the
past, it was practiced on a small-
scale level and all adverse effects
were considered as localized
phenomenon. It is beyond doubt,
however, that efluent reuse will be
adapted at a much (aster rate and on
a larger scale than what was an-
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ticipated a decade ago. Therelore,
all waler reuse practices have to be
analyzed in the long-term and in a
global context,

Reclaimed water use  activities
have intensitied recendy. Unfor-
wnately, these developments are not
kept abreast with the creadon of ade-
quate sanitary regulations and effec-
vve enforcement  agencies.  This
dichotomy has in turn created a
spate of environmental and health
hazards.
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Even though water reuse appears
like a simple and apprgpriate
technology, in reality, it is a complex
one. Tt has muliidisciplinary. inter-
linkage with different sectors such as
environment, health, industry,
agriculture, and water resources. In
addition, due to these complex in-
terlinkages in many countrigs, the
administrative responsibility of reuse
aclivities is not well defined. Olten it
falls with the ministries dealing with
health, water supply and sanitation,
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agriculture, industry, or waler
resources management, which fur-
ther complicates the creation of
regulations and its promulgation.

Man¥ nations tend to duplicate
the stringent standards adopted in
western countries. There is an im-
mediate need to overcome this situa-
tion and to refine these norms in
in accordance with local technical,
economical and social factors. In the
agricultural cector. attention should
be focused on drawing up a national
or regional level code of practices
emphasizing the relationship bet-
ween soil, water and plants and ir-
rigation techniques. It is beyond
doubt that the nations of this region
do not possess adequate manpower
resources for effective planning and
implementation of wastewater reuse
projects. Paramount priority has to
be given to personnel rraining
because this sector is the pivotal
compdnent of all wastewater reuse
projects.

Routine monitoring plays a vital
role in any development scctor.
However, developing countries are
paying less attention to this aspect of
water resgurce manageinent,
Henee, these nations must (ocus
more on this field, and mainly on
health and environmental considera-
tions.

Wastewater rcuse is still con-
sidered as a subject of academic
research that has resulted in the
publication of numerous scientific
documents and papers. National
authaorities [ail (o disseminate this in-
formation, circulated mosty within
the privileged scientific community,
to the real work force. Only a hand-
ful of documents that explain the
technigues and associated hazards
exist using simple Javmen language.
Due to this situation, farmers are
still very dubious of the real valuc of
any water reuse project.

Finally, water reuse projects are
planned and implemented based
upon only technical and (nancial
feasibility studies too often. Planners
tend to discard the beliefs and values
of a culture. For example, Hindu
and Mouslim communities believe
wastewatcr is an untouchable water
source, hased on their respective
religious teachings. In such situa-
tions, the communities must be con-
vinced of the importance of water
reuse before steps are taken to imple-
ment the project, instead of vice ver-
sa. A properly planned awarencss
campaign targeted at political and
cultural levels will only increase the
chance of project success.

Angther stumbling block in the
implementation of a reuse project is

that politicians regard this technique
with  suspicion duc to cultural
reasons and their own vested in-
teresis, so they often dare not to ven-
ture into this new lield. Although
wastewater reusc is a scientifically

and cnvironmentally proven
technology, there is a long way to go
before it is genuincly accepted by
society.

Acknowledgement

The authors wish to express their
gratitcude to the national wastewater
experts who presented country
reports at the “‘International
Seminar on Wastewater Reuse,”
which was organized by the Inter-
national Training Centre for Water
Resources Management
(CEFIGRE) from September 18-22,
1989, in Nice, France.

Professar N.C. Thanh is the director of the
Asia Diviston of the Centre de Formation
Internationale a la Gestion des Ressources
en Eau (CEFIGRE). Dr. C. Visvana-
than s a project engineer (environmental)
tn the Asia Division of CEFIGRE. Fur-
ther information on CEFIGRE’s ac-
linities can he obtaingd by writing to:
CEFIGRE, B.P. 113, Sephia An-
tipolts, 06561 Valboune Cedex, France,

We don’t just outlast the

competition, we bury them. °

Aardvark Tigre Tierra®casing drivers are bujjt to last through

all the overburden drilling you can dish oul.

With only two moving parts. theyre
casier to maintain, and you don't have to
turn them upside down to drive upward.
They wiil be ready to work when you are.

Whether it's 4-inch or 24-inch diameier
casing. you can drill and drive simultane-
ously. And when you're all done, you'll see

why we leave our competitors in the dust. annngﬂr
For more information. call us.

Start At The Top

AARDVARKQ)

1415 MERTIAN EAST, PUYALLUP, WASKMETGN SBET1-1388
PHONE {206} §27-4321 OR 1-{300) 438-390%, FAX (208) B27-3478

Ls) Clrcle No, 15 WWIiFebruary 1991



