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The water shortage problem in Cyprus

°The increasing water demand for both irrigation and
human consumption, during the past century, has let to
the development of large infrastructure projects such as
dams, water treatment plants, large conveyors and

reservoirs, to store, process and transfer water throughout
the island.

* Some of the infrastructure projects are:

»The construction of over 100 dams with total storage
capacity of 332 million cubic meters of water

» The implementation of several regional major schemes
» The construction of water treatments plants



*Despite the development of the conventional
surface and underground water sources, Cyprus
continued to face an acute water shortage
problem.

*Therefore, in order to eliminate the dependency
of the domestic water supply on annual rainfall,
the Government decided:

» To proceed with the construction of sea water
desalination plants.

» To replace fresh water used in agriculture by
treated effluent.
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HYDROLOGICAL YEAR 1901/02-2011/12
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I Extreme wet (>130% normal)

Il Wet (121-130% normal)

B Above normal (111-120% normal)
Around normal (91-110% normal)
Below normal (81-90% normal)
Drought (71-80% normal)

B Severe drought <70% normal

Average 1901-70: 541 mm
Average 1971-2012: 470 mm
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*Tourism 11 MCM ‘ndustry 7 MCM

Touplopog Biounyxavia
*Domestic water \supply4 1% ; Y 2,9%
NolKokupid
28,4%

*Yearly Consumption: 233 MCM



DAMS OF CYPRUS

| RECHARGE-
' FLOOD CONTROL
Aradhippou

Photos of Dams can be found by

PAPHOS | @ / : i clicking on the dashed areas - _ _ _ | ]
Dams Data




*KOURIS DAM 9



*’ASPROKREMMOS DAM
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DESALINATION PLANTS

°L ARNACA DESALINATION PLANT:  60.000 CM/DAY
*DEKELIA DESALINATION PLANT: 60.000 MCM/DAY
*VASILIKOS DESALINATION PLANT: 60.000 CM/DAY
°LIMASSOL DESALINATION PLANT: 40.000 CM/DAY

*TOTAL CAPACITY: 220 CM/DAY=ABOUT 80 MCM/YEAR



RO 15T STAGE MEMBRANE TRAINS
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Integrated Water Management Law
N. 79(1) / 2010

Based on the Integrated Water Management Law,
Water Development Department (WDD) among all the
other responsibilities, is responsible for :

°* The establishment of wastewater treatment systems
* The establishment of Storm water drainage systems
° The management and reuse of treated effluent



Wastewater Treatment Plants

Existing MAIN Urban Wastewater Treatment Plants

C it
m3/da

Anthoupolis Nicosia Sewerage Board

Vathia Gonia Nicosia Sewerage Board

Vathia Gonia Water Development
Department

Mia Milia UNDP

Sewerage Board of

Limassol Amathus

Sewerage Board of
Larnaca

Paphos (Achelia) Sewerage Board of Paphos

Sewerage Board of
Paralimni- Ayia Napa

*TOTAL CAPACITY 165.600 CM/DAY

Limassol (Moni)

Larnaca

Paralimni —Ayia Napa

13.000
22.000

2.100
30.000
40.000

18.000
19.500
21.000
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SUPPLY OF TREATED EFFLUENT

The policy of the Government is that the treated
effluent produced by the Urban Sewerage Boards
will be handled and disposed by the Government.

The cost for the construction and the operation
and maintenance of the tertiary treatment plant is
undertaken by the Government.

The Water Development Department is the
Department of the Government responsible for
the supply of treated effluent.



REUSE OF TREATED EFFLUENT

IN CYPRUS THE TREATED EFFLUENT FROM THE URBAN
WASTEWATER TREATMENT PLANTS IS USED:

- FOR IRRIGATION

THE IRRIGATION IS DONE UNDER THE CODE OF CORRECT
AGRICULTURAL PRACTICE.

- FOR THE RECHARGED OF AQUIFERS

(LIMASSOL & PAPHOS WASTEWATER TREATMENT PLANT)

NOTE: DURING SOME WINTER MONTHS IN LARNACA AND
LIMASSOL SOME QUANTITIES ARE DISCHARGED INTO THE SEA
THIS IS A TEMPORARY SOLUTION WHICH WILL STOP AFTER THE
IMPLEMENTATION OF THE REUSE PROJECTS



PERCENTAGES OF TREATED EFFLUENT DISPOSED

8.12%

12.38%

7\

75 63%

OPERCENTAGE OF TREATED EFFLUENT DISCHARGED TO THE SEA

EBPERCENTAGE OF TREATED EFFLUENT DISCHARGED TO POLEMIDIA DAM

OPERCENTAGE OF TREATED EFFLUENT USED FOR AQUIFER RESCHARGE

OPERCENTAGE OF TREATED EFFLUENT USED FOR IRRIGATION PURPOSES
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FUTURE QUANTITIES OF TREATED EFFLUENT

2025

MUNICIPAL
WASTEWATER
TREATMENT
PLANTS

69,000,000

WASTEWATER
TREATMENT
PLANTS FOR
RURAL
COMMUNITIES

16,000,000

TOTAL
QUANTITIES

85,000,000




7. SELLING RATES OF TREATED EFFLUENT
FROM TERTIARY TREATMENT PLANTS
The rate of the treated effluent rom the wastewater treatment plants has been set by a

ministerial decree as per the following table. These rates are charged by the governinment

Water Selling Rate

ASA USE Existing Rate of | Existing Selling
Tertiary Treated Rate of Fresh
Effluent not filtered
water from

governmental
water works

EURO Cent/ m3 FURO Cent/

m3
1 a) For Inrrigation divisions for 5 715
agricultural production
b)For Persons for agricultural 7 17
production
2 For sports 15 34
3 For nrigation of hotels green areas 15 34
and gardens
4 For nrigation of Golf Courses 21 34
5 For pumping from an underground 8
aquifer recharged by treated effluent
6 For over consumption for items 1 to increase 56

> by 50%
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‘LARNACA AREA TREATED EFFLUENT IRRIGATION SCHEME
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*LIMASSOL AREA TREATED EFFLUENT IRRIGATION SCHEME
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AQUIFER RESCHARGE

AKROTIRI AREA

THE TREATED EFFLUENT IS USED FOR THE RECHARGE OF AKROTIRI
AQUIFER MAINLY IN WINTER WHEN THERE IS SURPLUS OF WATER.



AKROTIRI AQUIFER

CONTOUR WATER LEVELS
MEASUREMENTS NOV DEC 2015
l
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NOTE: Countours distant from
measurement points are unreliable

EPISKOPI

SEA

Seawater Intrusion

F

' AMSL = Above Mean Sea Level
B T~ Seawater 250 p

"n’de isoline (at 2001)

YPSONAS

A

MEDITERRANEAN
SEA

488000

I |
490000 492000

I
494000

[
496000

|
498000

I
500000

Prepared by : Dr C Demetriou

|
502000 504000

27



7T Recharge Ponds
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AQUIFER RESCHARGE

PAPHOS AREA

IN THIS AREA ALL THE QAUNTITY OF THE TREATED EFFLUENT IS USED FOR
THE RECHARGE OF EZOUSA AQUIFER.
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DISCHARGE PERMITS:

QUALITY CHARACTERISTICS AND CONTROL OF THE
TREATED EFFLUENT

According to the Laws of the Water Pollution Control of 2002
-2007,for the municipal wastewater treatment plants the
Minister Of Agriculture is issuing a Wastewater Discharge
Permit to the following competent authorities:

e Sewerage Boards

o Water Development Department
In the Discharge Permit the following are defined:
e quality characteristics
e number and the type of analysis
o disposal of the treated effluent






ivaxag 1 = T1010TIKG YAPEKTNPIETIKG TOV ENEEEPYAGPEVOV AVRATOV KT CUVOTHTA
erbyyov oty ££060 TG TprToPfadmag enelepyaciag

g
a/u | Xapuktnprotika | Avorata Opua _Ju?:ve?w
1 Brognpuka Anartovpevo O&uyovo (BODs)': | 10 mg/l 4 Qopss To xpove |
2 Xnuika Anartovpevo OEuyovo (COD): 70 mg/l 4 @opss T0 YpOve

| 3 Aunpoipsva Lteped (SS): 10 mg/l 4 @opés T ypdve
4 | Haektpiki Ayoyypdmra: 2200 pS/cm 4 @OopES TO YPOVe
5 | Onk6 Aloto (TN): 15 mg/l 4 popsS To ypdve

| 6| Ohkdg Pwopbpog (TP): 10 mg/l 4 QOPES TO YPOVO

| Z Xmoprovya (Cl): 300 mg/l 4 Popés To Ypove
8 Atnn ko EAaio 5 mg/l 4 QOpss TO YPOVO
9 Wevdapyvpog (Zn). 0, Img/1 2 @OpES TO YPOVe
10 | Xarko6g (Cu): 0,1 mg/l 2 QOpES TO XPOvo
11 | M6Lvfdog (Pb): 0,15 mg/l 2 QOpES TO YOV
12 | Kadpwo (Cd): 0,01 mg/l 2 QOPES TO YPOVO

| 13| Yépapyvpog (Hg): 0,005 mg/l 2 QOpEQ TO YpOve

| 14| Xpopwo (Cr): 0,1 mg/l 2 Qopés To xpdvo

15| Nixéro ( Ni): 0,2 mg/1 2 POpES TO XPOVO
16 | Bopuo (B): 1 mg/l 2 QOPES TO YPAVO
17 | Eviepika KoloPaxtpidia : 50 E. Coli ava 100ml 4 QOpES TO YPOve
18 | Avyd Eviepikav lNapacitov : Tinote Kabs 3 unveg
19 | Yroreippuatikéd XA0p10 1 mg/l 4 QupéS To ypove |
20 | pH: 6,5-8,5 4 QOpES To Ypove |

*34
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Schematic
Plant Layout

_SEWAGE FROM LARNACA

Sawage, Liquors, and Effluent 2

are shown by solid lines.

Ditferent types of sludges are sFown
by various braken line syles.

Minor iters of plant have been
omitted to help clarity.

E£ach Chapter of the Manual is divided
into sections relating to plant areas.
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by the chain-dotted lines. Mechanical

.1 General Information

2 Inlet Works Bomors

.3 Secondary Treatment
.4 Tertiary Treatment
5 Sludge Treatment

Pre-mixing

el

.6 Service Equipment

Return Artprled Sudgs

Pty
_ & Miscallaneous L B
-3 part um
Otidetion ]
Diches \
P
Shdge
Final
Seltlement 4y Thickener
Tanks | ( )
L
-1 s ‘
RAS & SAS
Eitluent S Final Effuent
e Pumos s
&
P T - §
4 —— i S
Filler Fead Pumps Y 2
Rapid > avily §
Sand Filters

: Contact
o Tk
ﬁ.

risn @

\i

A

Bty ries

*35



OQUALITY SPESIFICATIONS OF THE TREATED EFFLUENT
FROM MUNICIPAL WASTEWATER TREATMENT PLANTS

SPECIES BODs SUSPENDED E. COLI INTESTINAL
ALLOWED mg/1 SOLIDS mg/l /100ml WORMS***
TO BE
IRRIGATED

1 All CROPS 10* 10%* 5% NIL
AND GREEN

AREAS WITH
NOT
RESTRICTE
D USE (A)

2 COOKED 10* 10* S50°* NIL
VEGETABLE

S (B)
1 5** 1 S5** 1 00 **

3 PRODUCTS 20% 30* 200 * NIL
FOR HUM AN

EATING ,
GREEN
AREAS WITH
RESTRICTE
D USE BY
THE PUBLIC

30%** 45> 1000 **

= LECQIDY D BIRS 20%* 30* 1000* NIL
CROPS
30** 45 #* 5000**

5 INDUSTRIAL 50%* __ 3000 * —_

PLANTS
70 ** 10000**

* 80% OF THE SAMPLES, 24 SAMPLES / YEAR

** MAXIMUM ACCEPTABLE VALUE

*** SAMPLING FREQUENCY ONCE A YEAR / SUM
(a) VEGETABLES WITH LEAVES, BULBS AND CONDYLES EATEN |
(b) POTATOES, BEETROOTS



2010
Treated Effluent Conductivity
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METHODS OF DISINFECTION OF URBAN WASTEWATER
TREATMENT PLANTS

TYPE OF DISINFECTION
NAME OF WWTP TYPE METHOD
PRI | CHORNATON | oo vpocome
PAPHOS CHLORINATION O oot o A0
VATHIA GONIA (SBN) | UV DISINFECTION
ANTHOUPOLIS UV DISINFECTION _




DATA FOR SOIL IRRIGATED WITH TREATED EFFLUENT

LIMASSOL AREA.

Sampling Date:

08-09-10

Control Parameters

Plot No:

39, LAYOUT.: 54/40 W1

Excangeable cations (mg/kg)

2015.5

Total Salinity (mg/kg)

970.2

ANTHOUPOLIS AREA.

Sampling Date: 07-09-10
Control Parameters

Plot No. 384
Excangeable cations (mg/kg) 239.10
Total Salinity (mg/kg) 826.20




GENERAL COMMENTS FOR THE REUSE OF TREATED
EFFLUENT

eThe treated effluent is another constant source of water.

eThe Government's policy is to introduce the treated effluent in the
Cyprus Water Balance.

eThe Quality is under control and remains constant.
eThe treated effluent is suitable for the majority of the crops.

eThe farmers use less quantities of fertilisers because the treated
effluent contains already nutrients such as Phosphorous and Nitrogen

eAlmost all the Wastewater Treatment Plants in Cyprus are equipped
with Tertiary Treatment , consisting of Sand Filtration and
Chlorination in order to achieve higher quality characteristics and use
the treated effluent in the Agriculture safely.



¢ LIMASSOL (MONI) WWTP
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ANTHOUPOLIS WASTEWATER TREATMENT PLANT -SBN
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TMHMA ANATTYZEQXZ YAATQN
YMOYPrEIO FEQPTIAZ, ®YZIKON NMOPQN KAI MEPIBAAAONTOZ
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WATER DEVELOPMENT REPUBLIC OF CYPRUS

DEPARTMENT MINISTRY OF AGRICULTURE , RURAL
1047 NICOSIA DEVELOPMENT AND ENVIRONMENT

THANK YOU
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SOUTHERN CONVEYOR PROJECT
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®| ARNACA WASTEWATER TREATMENT PLANT-SBL .



