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EXECUTIVE SUMMARY

1 Introduction
This part of the report covers the hydrological, topographical, and water quality ftuthe
wetland SPA of Paralimni Lak€Y3000008These aspects, within Action flate and will

lead to the water management studgr the Paralimni Lake.

The Paralimni Lake with an areaavbund 287kn? anda maximumwater depth of0,9m has
a capacity of some 2 million cubic metef$ie lake is usually dry in the summer months due
to the high evaporation on the large surface area caretdiwith the shallow water in ifThis

follows its emptying in early spring.

Thewater balancefor the Lakewasevaluatedfor three typicalyearsrepresentingconditions
of amean normal year, a wet, and a dry yeahe simulationof the runoff wascarriedout

usingthe HEEGHMS rainfatrunoff model
1 Direct Inflow from precipitation

The evaluated total volume contributed to the Lake in a DRY, a NORMAL and a WET year was
estimated to beD,65, 0,98 and 118Mm?, respectively.

The water balance Bvaluated assuming that no outflow is allowed until late spring when the

artificial earthen retaining wall is normally removed.
1 Inflow to the Lake by surface runoff

The catchmenareascontributing to the Lake, namely the Vathis river, the Vouni stream, th
stormwater from Sotera area and, runoff from the small peripheral catchments to the Lake,

are shown on Ma.

Most of the surface runoff inflovto the Lakeis attributed to the Vathisriver and to a smaller
extent to the Vouni Stream. Songentributionisalsodueto stormwater from the Sotera area

and from thesmallcatchmentsperipheralto the Lake.
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A Gauging Stations
-‘ Metereological Stations

Catchment area
around the lake

Map I: Satellite photo of the area showing the catchment areas contributing to the Paralimni Lake and the
location of the weirs,meteorological stations and their THIESSEN polygons and the drainage network in
the area

1 Loss by infiltration

For each representative year, the volume of water required to filbti@nging aquifer, where
the watertable is initially assumed to be at 881 (mean value for September for 192005
is estimated tcbe 41.000m.

Thisquantity has to be satisfied first before wates toappearin the Lakelt should be noted

that the infiltration may exceed the quantity ofl00m®. The evaluated total loss by
infiltration in the Lake in a DRY, a NORMAL and a WET year is estimated to be 84.000, 55.704
and 41.000rA respectively.

1 Loss byevaporation

Once all the collected volume of water in the Lake is evaluated, the corresponding water level
is determined with the use of théElevationVs Capacit§ curvefor the Lake (see Diagram |

With this, the water surface area in the Lake for thespectivewater levelis determined with

the use of the ¢ElevationVs Surface arga(see Diagramll). The water surface ares

subsequently usetbr the purpose of determining the losses by evaporation.

The evaluated total loss by evaporation in the Laka DRY, a NORMAL and a WET year is
estimated to be 0,84Mr%) 1,43Mn? and 1,73Mni respectively.
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Diagramll: Elevation VArea Curve

1 Water Balance Results

Diagramlll presents the monthly Water Levehe Volume andthe Wetted Surface Area of

the Paralimni Lake under conditions of a DRY, a NORMAL and a WET typg of year
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Diagramlll: The Water Level, Volume and Wetted Surface Area of the Paralimni Lake water balance under conditions of a DRY, a NORMAE rgpe of year

I.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD




Study no. 5: Hydrological, topographical, water quality and water management study
for the wetland SPA of Paralimni LakeY3000008

The proportion of contribution of inflow and outflow to the water balance is givebiagram

IVin percentage of the various constituerfts each of the three representative years.

The inflow for all the three types of the yeaonditions is within a similar range of about 66
67% due to direct rainfall, and 334% due to surface runoff. The outflow is by far due to
evaporation, beingn the range of 91 to 98% and due to infiltration, being in the range of 9 to

2% for the dry, normal and wet year, respectively.

Inflow Outflow
Dry Period - Inflow to the Lake (%) Dry Period - Outflow from the Lake (%)
m Rainfall (%) u Infiltration (%)
m Evaporation (%)
= Runoff (%)
Normal Period - Inflow to the Lake (%) Normal Peri:;_d - Outflow from the Lake (%)
4%
= Rainfall (%) u Infiltration (%)
= Evaporation (%)
= Runoff (%)
Wet Period - Inflow to the Lake (%) Wet Period - Outflow from the Lake (%)
2%
m Rainfall (%) u Infiltration (%)
u Evaporation (%)
m Runoff (%)

DiagramlV: Contribution in % to the water balance of direct rainfall and runoff inflow andtflow by
infiltration and evaporation for the DRY, NORMAL and WET representative year
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The submergence of the Lake with water, varying for a duration of 277, 300 and 331 days for

the selected dry, normal and wet type of year, respectively, is listedble Tldaogether with

other relevant information. This is shown on MHwith water appearing normally in the

month of October and lasting usually until June or July.

Tablell: Beginning, duration and end of the submergence with water of the Lake for theé representative

years of DRY, NORMAL and WET conditions

DATES MAXIMA
Type of Beginning of End of Total
eginning 0 ndo number | Water | Depth of Wetted
year water submergence fd Volume
: or aays Level Water Surface area
submergence of| and drying up of (m) (m) (m3) m)
the Lake the Lake
DRY 12/10/1996 15/07/1997 277 84,34 0,24 264.758 2.028.800
NORMAL 16/10/2002 11/08/2003 300 84,58 0,48 835.073 2517504
WET 4/11/2001 30/09/2002 331 84,68 0,58 1.127.609 2.589.696
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Normal Period (2002-2003)
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Map II: Set of Paralimni maps showing the extent of the water surface in the Lake for each month of the representative DRY, N&RMKXET year
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1 Water Quality

The water stored in the Lake wastensively used in the past for recharge purposes of the
coastal aquifer. A major problem of this scheme was the increase of the salinity of the water
the longer it was retained in the Lake. This has always been a problem since the members of
the Irrigaton Association of the area desire the emptying of the Lake the soonest possible so
that the water could put into its use before it turned saline. This position, though, affects the

usefulness of the Lake as an environmental ecosystem.

Withinthe framewor® ¥ & [ LC9 Lt t 1, {L{¢ LINEZQDSamping LCOmy L
and analysis campaign was conducted in the area of Paralimni Lake. The results of this

OF YLI A3y I NB &adzYY!l NRehdSanplingandiaiad/sidngpadandimni A 6 f SR ¢

L S bl { dzNI Hnnn &AGS dzy RSN GKS LINRP2SOG da[Lc

Lt 9k/ , knnnnncn

The sampling campaign took place during Octelddovember 2021, a time period where the
Lake was dry. In total, 153 sediment samples were collected and analyssse] bn the

defined sampling grid.

The highest concentrations ¢dad werefound at the area adjacent to the shooting range (see
Map Ill), as well as the central area of the Lakbe number of lead pellets found in several
cases is consistent with thpresence of lead in the soil / sediment samples collected from the
specific areas. This finding suggests that lead pellets may be the main cause of high lead
concentrations and therefore the associated toxicity. The fact that high concentrations of lead
were also identified in areas other than the ones close to the shooting range, in combination
to the findings of high numbers of lead pellets at the same locations suggests that
contamination may be due to other sources such as hunting which is also petrritthe

area.

Theleadconcentrationghat were foundin the areamight affectthe ecosystenof the area,
sinceeadcanpossibhy R dzLJ Ay (GKS O6ANRQA f AGBSNI NBadzZ GAy3
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Map llI: Distribution of Lead Concentration (sourc#:

1 Main pollution sources
The main potential sources of pollution of Paralimni Lake are the following:
A Urbanization andactivitieswithin the Lake area

The Lake isncircled by areas with intensiwebanization especially at the south and eastern
area where the buildings reach the limits of the wetland. Part of the northern area is turned
into an urban area with requests for plot subdivision. The reduction of the Lake area, the light
pollution and the reduction of the natural state of the area are the obvious effects.

2 A0KAY GKS [I1SZT 6KSYy RNEI (GKSNB 2LISNIGSa
motocross track which change how the area is conceived, instead of an ecosystem into an
area of arious other activities. No buildings are noted within the area except part of the

buildings of the shooting range at the southern part of the Lake.

At the fringe of the Lake there is human activities, housing, public roads and associated
services such gsetrol stations, electric power stations and network. At the northern part, a

permit has been issued for the subdivision of 300 building plots.
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For the motocross, channels were excavated around the track to achieve its dryness. The
negative effects were gnized and this led to its abandonment. The motocross track started

to operate again but at the fringe of the SPA area.

The shooting range besides the sound pollution, is a source of spreading of lead in the area of

the Lake
A Area ownership status of tharea

The largest part of the SPA area is taken up by the Paralimni Lake and only a small part covers
the areas around the Lake and part of the Vathisr. The privately owned land covers 89.7%
and Government owned land is the 10.3%. This situation itshimaterialization of

management plans and prevention of human interventions.
A Hunting

According to 2015 data, a percentage of 71% is an absolutelyhamng area. In certain
parts of the catchment area, hunting is allowed only during the period of ibee and

December.

The occasional pressure exerted by hunting is especially intensive affecting the birds in the
area. Additionally, there is a problem of pollution by lead due to the large number of hunters
in the area and the poaching which is quite coamin the area. This results to the access of

a large number of cars in the Lake when dry.

Furthermore, illegal trapping of birds, affects the bird population of common but also

protected kinds of birds.
A Deposition of aggregates and other garbage

The wiole area isasilyaccessible, especially during the dry period, by cars and people on
foot without any control. This results to the deposition of large amounts of aggregates,
garbage, furniture, electric devices, pruning staff and all sorts of matertzitshwnore than

being an optical pollution they are likely to produce chemical pollution as well.
A Agricultural Activities

Part of the bordering land to the Lake, especially at the west but also a large part of the Vathis
catchment, consists agricultural land. The agriculture consists of norigated and also by
irrigated areas from which there is the risk of pollution, by the possible use and washing out

to the Lake and to the foedhain within the Lake, of pesticides, wekitlers and ferilizers.
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A Sewage disposal

In the Paralimni area, a sewage disposal network is in operation. In the areas of Dherynia and
Sotera still the disposal of sewage is carried out through septic wells until they join the other

8 communities in the area for a sewadisposal network.

In the past, septic wells were in use in the urbanized area of the Vathis river catchment.
Because the minor aquifer in the area has a groundwater level slightly higher than the Vathis
river-bed, groundwater being recharged by sewagesviinding its way to the stream and to

the Lake.

A Impact Assessment and Management Measures Safeguarding Water Quality

The management measures proposed refer to the safeguarding of the quality and the

presence of water in the Lake.

The measure that is @ened as the most important for the operation and environmental use
of the Lake is the one that refers to tineanagement of its water resources both in terms of

guantity and length of presence in the Lake as well as its quality (See Table III).
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Tablelll: Proposed measures for safeguarding the presence and quality of water in the Lake

Importance of SPECIAL TARGET
P Conservation and| Conservation and
measure . . .
. improvement of | improvement of the Prevention of
Measure H = high : . L
_ . the water and quality of the habitat | unlawful activities /
M = median . : .
_ wetland resources| of the various flora | practices in the area
L = low
of the Lake and fauna
Supervision/ guarding H Y Y
Management of access
of pedestrians and M V \%
vehicles
Enhancement of
environmental M Vv
conditions on Shooting
range
Control and
enlargement of the
period of water in the H v v
Lake
Control of gart_)age and H Vv Vv
aggregate disposal
Management of sewage
disposal through septic H \% \%
wells

1 RiskAssessment

The pollution sources/hazards, what is affected, the severity of the risk, what is being done to

control the risks, what further needs to be done, amdhen is the action needed, are

summarized in Tablpy.
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TablelV: Rsk assessment for hazastpollution with emphasis on the water resources

Source/hazard What is affected Severity of risk | Ongoing control | Further action When
Control and 1 Length of period 1 Retaining dam T Extent period of March to early
. . outflow control
extension of of water in Lake . at outlet June
. . VeryHigh 9 Enlargement/de
period of water 1 Quality of water 9 Presence of ;
in Lake (salinity) ponds epening of After lake is dry
ponds
Access of . . 1 Management
pedestrians and Disturbing bottom High NIL 1 Supervision At all times
. of dry lake :
vehicles 1 Wardening
1 Enhancement of
: environment
Shooting range g(l\?giaslgxi/nc':fexvsail':er High Collection of conditions At all times
grang i Y 9 lead 9 Change direction
affecting fauna .
of shooting
range
9 The shores of
Deposition of the lake
arbage and 1 Habitats and T Management
garbag Moderate NIL 1 Supervision At all times
disposal of nests 1 Wardenin
aggregates 1 Quality of water g
Management of - Construction of
. . Paralimni .
sewage disposal | Quality of Lake sewage network at| Immediate
) ; Moderate sewage under
through septic water and habitats Sotera and future
control .
wells Dherynia
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1 THE PARALIMNI LAKE
1.1 INTRODUCTION

Favorable Reference Values (FRVs) and Conservation Targets have already been derived from
the various Departments and Services and set for the qualifying spéiriggdre species) for
the 30 Special Protection Areas (SPAs) of Cyprus. However, there are some knowledge gaps

relating to specific ecological requirements of some of these trigger species.

Action ASwhich is the"Study the ecological requirements of key qualifyspecies for SPAs
(Annex | bird species of Directive 2009/147k5€necessary to fill in these gaps relating to
specific ecological requirements of key species and key threats to these speciesigapEse
relate mostly to the specific requirements me species for feeding, nesting and resting, as

well as quantification of threats.

The knowledge gaps relate to specific trigger species and to specific SPAs and were identified
under a governmenfunded project to set FRVs and draw up management pisX / € LINJza Q a
30 SPAs, completed in 2013. Filling thégapg will allow the carrying out of targeted
conservation actions to improve the status of these trigger species at specific SPAs, enabling

the achievement of species and sitspecific conservatiotargets.

Six studies are to be carried out through this action, with the overall objective of informing

conservation actions. These include:

1. A study to identify the specific requirements for feeding, resting and for nesting sites
for trigger species at the Larnaca Salt Lak€€Y6000002 and Paralimni Lake
CY3000008 SPAs.

2. A field study to identify the key nesting sites and feeding areas for the SPA trigger
species.
3. A study to identify and design specific measures that can be included in gnasCy

Rural Development Plan (RDP) to support-iehdly farming and grazing practices
within SPAs.

4. A study of extent of secondary poisoning impact on raptor species in Cyprus.

5. Hydrological, topographical, water quality and water management studieshir t

wetland SPASs of Larnaca Salt Lak&' 6000002 and Paralimni Lak&Y3000008.

6. ldentification of the key breeding sites fgCoracias garruluswithin four key SPAs
for the species and of potential sites for placement of artificial nest boxes for the

species within these areas.
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This part of the report covers the hydrological, topographical, and water quality ftuthe
wetland SPA of Paralimni LakeCY3000008. Térelates and will lead to the water
management study to be prepared through expert ert@rassistance in consultation with
assistance in consultation with BBirdLife Cyprusand the GFSGame and Fauna Serviges

separately

Water levelsduring certain periodsand quality are critical aspects of the environment of
qualifying bird speciestdhis site, sg this study focuseson detailing the hydrological status
and thecondition and behavior of iewetland, with the objective of identifying management
measures focused on designation species to be prioritized for implementation under

conservation actions, in the next Phases of the project.

1.2 CONTENTSFTHESTUDY

This report is comprised of the follawg parts:

1.2.1 Hydrological study

This defines a number of hydrological features for the Paralimni Lake, the level of functionality

of water management features and update of an existing hydrological study, based on existing

data from a recently installed behole. The study is important in providing critical information

that will inform conservation actions related to water management of the site for key bird
species. It is important to determine the hyd¥2 N1LJK 2t 2 3A OF f O2yRAGA2YV &
responseto different rainfall events in order to be able to examine current flood protection

structures to withstand severe conditions, and determine needaftpustments
1.2.2 Topographical surveyf the ParalimniLake

A topography survey of the Paralimni Lake dealihe elaboration of a water management
plan for the site, in conjunction with the hydmorphological study. A contour map is
necessary to determine exact water holding potential of the lake and in order to determine
possible areas that can serve asurat holding areas for water, if deepened. An existiAR

topography and a Digital Terrain Model provides a detailed topography map of the whole site.
1.2.3 Water quality study

The water quality study for Paralimni Lake investigaiga site surveysthe catchment areas

of the site in order to identify, analyze and assess potential sources of pollution to runoff and
ground water. The studies include impact assessment through risk analysis, water sampling
and analysis, and a reconemded set of management measures safeguarding water quality.

Identifying water quality pressures and potential impacts will lead to effective measures
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minimizing pollution risks. The results of the study will feed into the management measures

to be adoptedand implemented under Action C3.

These three studies lead to a Water level Management Plan which is critical for the creation
and maintenance ofavorableconditions for designation species of the wetland. This water
management plan will provide informath on how to create a suitable hydrological regime to
provide favorable conditions for breeding and feeding for key species. In particular, this plan
will help to minimize episodes of complete drying during the breeding season in the Paralimni
Lake. The maagement plan will include recommendations and guidance for the operation of
the water management infrastructure that will provide a practical guide for future

management of the site.

The expected resultaunder this part of the study in effect relate water management
structures and enable further planning actions for the Paralimni Lake and awareness about

the quality of the groundwater and hydromorphological study of the Lake.

The Paralimni Lake with an areaanbund 287km? anda water depth 00,9mwhenfull, has
a capacity of some 2 million cubic meters (Photo 1 and 2 with location shown on MEge4).
lake is usually dry in the summer months due to the high evaporation on the large surface

area combined with the shallow water in Tthis follows & emptying in early spring.

Panoramic views of the Paralimni Lake towards the north (Photo 3) and the west (Photo 4),

show the ongoingntensiveurbanization up to its shores.

With the target of utilizing the water collected in the Lake 1963 the Government
constructed an open channel afl.260n length at a slope of aboud,1% providing dlow
capacity ofL000m* h. This was placed at the edge of the tunnel constructetid@3for the
purpose of emptying the Lakand endingup to the Panagia loc#}i Themain purpose of this
tunnel was the transfer of water for the artificial recharge of the aquifer that exists at the
coastal area south of the Paralimni municipality. The recharge was carried out through 32
small recharge ponds of a total capacity @2 million cubic meters located at selected

positions (See Map 1).

According to the WDBD by 2003 only 17 recharge ponds were still in operation along the
whole stretch of the tunnel. A quantity of 5.000%day of water is also considered to
penetrate to the groundwateralong the length of the channel, of dimension&48,

constructed mainly in carbonate sandstone.

1 C.A.C. Konteatis (1974): Dams of Cyprus. WDD MANR&E
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Map 1: General seup of the irrigation/recharge scheme of the Paralimni Lake(rce: E. TofaWDD, 2003)

2 E TofaChristidou(2004): Paralimni Lake, WDD
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Photo 1. The Lake almost full of water on Janua®®, 221 in a view towards thewest

Photo2: View of the Lake towards the west from a point at the middle of the Lake (25/1/2021)
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2 HYDROLOGICAL STUDY FOR THE PARALIMNI LAKE
2.1 INTRODUCTION

The present study refers extensively to the following recent stydies largely to the first
one,which are updated to a certain extent on the basis of new dather studies and notes

have also ben considered and referre, accordingly.

A 1.A.CO Environmental and Water Consultants (20$8)dy of the hydrological dn
hydraulic operation conditionsf the wetland system afParalimni Lake& an area of

the Natura2000Network,and estimate of its hydroperiod (in Greék)

A C. Aristidou, Hydrologist (20148eport on the flooding extent of the Paralimni Lake
(Application of article 6 of the EU Directive 2007/EU (Article 7) of the Harmonizing
Law 70(1)/2010) that considers the Hyaion, Management and Coping with the
FloodingRisR, WDD

A Eliana Tofa Christidou (@@): Paralimni Lake; Ownership and legal status tfie
ParalimniCanal. WDRin Greekj

A Helena Hadjicharalambous (editp2011: Management Plan of the sit€Y3000008
G AYYA t I NI AYY MetdriddCendDeE&itonmenk RPdp&tmist.
Thermi. 151 p. + Annex + 13 Maps (in Greek)

A LLA.CO Environmental and Water Consultants and BirdLife Cyprus :(2016)
Management Plan for thEPAareadParalimni Lak&(in Greeky

31.A.CO Environmental and Water Consultants (2013): Study of the hydrological and hydraulic operation
conditions of the wetland system oParalimni Lakg an area of the Natura 2000 Network, and
estimate of its hydroperiod (in Greek)

‘Helenal  R2ZAOKI N} f I YOo2dzA OSRAGZ2ND® wammd alyl3ISYSyl
t I NI f AYYA 2 dz-wetlanNBebtie EnvikcdriiedtID&artment. Thermi. 151 p. + Annex + 13
Maps (in Greek)

5 .LA.CO Environmental and Water Consultaarigl BirdLife Cypru2016): Management Plan for the
SPA areaParalimni Laké
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Photo4: Panoramic view of the Lake (looking weg8ource I. Tziortzis)

2.2 SOMEASPECTANDTHESOILSOFTHEAREA

Themain part of the areaof the studyis taken up by the Lakeinto whichthe Vathisriver

discharges. To the west and southwest, within the Lake, there are small ponds which have

been constructed by excavation and at which vegetation is present on the sides (Photo 5). In

these ponds, extending below the local watable, water is maintainediroughout the yeay

AAYyO0S (KSe& O02yailAa il dziNdrix Nekii$Cypribcd (Pldto B)lardd Makidusi F 2 NJ § K
kinds of amphibiarts
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Photo 5: Artificial ddugé smallpond at the NNW edge of the Paralimni Lake withNatrix Natrix Cypriaca

(source: I.LA.CO Ltd)

The soil§ in the area of the Paralimni Lake, as per the soil map of Cyprus (FAO, 1998), are of
the Regosol (RG.gp)Gypsisols (GY.lgype, which includes soils @ small degree of sail
forming (Regosols) and soils of dry areas (Gypsisols). Th&GupGY .ldakes over almost

the whole bottom area of the Lake. The parent material of the soil consists of gypsum with
calcareous marls and contains calcium carbor{dap 2).In the perimeter of the Lake the

following soil types are met:

- Luvisols (LV.dcV.vr.cr)These are soils of medium development of mainly teraper
areas. Thaype LV.ceLV.vr.crtakesup about 3.788m of the perimeter of the Lake
Alluvialsand silts, graveland clays constitute the parent material of the soil which

contains clay minerals.

- Leptosols (LPAQalcisols (CL.ptpyheseare soilswith a great effect of the parent
material Thetype (LP.HCL.ptp)takesup about 2.550m of the Lake perimeterThe
parent material is made up of gravel, sand and silt of Bteistoc@e and contains

calcium carbonad.

- Calcisols (CL.pfpLuvisols (LV.cr.caJhistype takesup about 2.056m of the Lake
perimeter. The parent material is made up of bicarbonates sandstones and sdg

marls contaiing calcium carbonate
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Photo6: View of aNatrix Natrix Cypriacaat the southwestern artificialdduge lake (source: 1.A.CO Ltd)

Legend
§ Paralimni lake

- CL.ptp-LV.crca
[ ) LPii-CLptp
- LV.cc-LVvrer

[ ) RGgp-GYle

0 250 500 1,000

ALACO 11d

Enviranmantal & Watar Consuliants

Map 2: The soil map of the area
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2.3 THEGEOLOGXNDHYDROGEOLOGY

TheParalimniLakeowesits existencéto the partialdammingof the drainage from its natural
exit, by old sand dunes at an elevation of the order of 7&8mm(s.l). Fromboreholerecords

it appearsthat the Mammonia Formationis found at shallow depths. Tlsalts other than
those that are due to evaporation appearto be mainly connate salts arising from the
Mammonia rocks (pillow lavas with a small presence of schisd) feom a smaller area of

Pliocene rocks, near the Sotera village.

The Lake itself falls within the geologic zone of the Troodos Sedimentary Sequence with a
major presence of bentonitic clays and with layers of whitish volcanoclastic sandstone of the
Kannaiou Formation (See Map‘3Yhe areas around the Lake consist, mostlpjcHrbonates

and other sandstones, silts, gravels, sandy marls, marls, limestones and cobbles of the Nicosia
Formation. At a location at the western part of the ar@gypsiferousor carbonaceous

formations are noted.

Boreholes drilledn various occasions in the area around the Lake, either for water supply or

for technical purposes, resulted to no water for use in any of these wells.

On the basis of the thickness of the sediments of the surficial disintegrated part (calcareous
sandstone or marly limestone) that is above the rocks of the impermeable Kannaviou
Formation, it is deduced that the average thickness of these sediments inaftearea can

be estimated to be 42m (or 10m as a mean value).

In this disintegrated zone, a poor, shallow aquifer develops, which is recharged by the inflow
into the Lake. This minor aquifer, termeda& K I yézduifed discharges gradually to the

surface of the lake bottom, as the water level rises to shallow depths from the ground surface
due to capillarity, and evaporates or drains into excavated ponds or shallow lakes that extend

into the watertable.

5David J. Burdo(1953. The underground water resources of Cypi¥ater Development Department
(ex.Water Supply and Irrigation Department)

7 (GSDGeologicaMap of Cyprus, 1:250.000IANR&E)
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Map 3: The geology othe area(source: GSD Geological map 1:250.000

Table 1 below lists the boreholes of the immediate area and the thickness of the sediments

overlying the bentonit clay of the Kannaviou Formation together with their position relative

to the centre of theLake.

Borehole no. H3103 (of Hydrological no. 683), located in Sotera village, at an altitug@rof 89

(based on a recent topographic surveying with LIDAR of the area) and at a distance of 1km

from the centre of the lake, has a record of groundwater lewebhsurements for the period
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of 19912005. This record (see Diagram 1) is unique in demonstrating the fluctuation of the
groundwater level within thehanging aquifer formed by the sediments that are on top of
GKS Gal YY2YALFLE C2NXIGA2YV D

The fluctuation of he water level within thighanging aquifer is similar to the water level
within the cdugg small ponds constructed for environmental reasons as explained earlier, for
the dNatrix Natrix Cypriaca It is this watertable that maintains the water in these excavated
small ponds and explains their presence and maintenance even in seasons when the Paralimni
Lake is dry (Photos 5 and 6).

This approach, ofdugé ponds, could be considered further if thelis a need to increase the
area of the excavated small ponds and expand the length of their wet period for any
environmental reasons This in effect is done by digging to a depth below the level of the
existing groundwater level in the area, which will ntain the water in thedduge pond with

its natural discharge into the excavated area.

Tablel: Existing boreholes in the area of the Paralimni Lake

Thickness of the Location in
corhol o, | EIMENEING | rype oseament | ESPeElo e
(m) Lake
123/1983 24 White soft limestone 2,25km- SW
033/1992 18 White calcareous sandston 1,5km- NW
112/1983 15 Marly limestone 1,5km-N
CEO0 M-0683 - - 1,0km-N
064/1984 0 - 1,5km-wW
152/1988 43 White limestone 2,5km-NE
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Groundwater Level Fluctuation (H3103 - 0683 at Sotera)
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at which the lake is dry (84,1m) and when it is full of water (85m) and the mean level of water for the months
of September (83,8m)

Diagram 2 shows the water level recorded in the period of 2016 to 202hah#oring point
drilled near the village of Soteendwithin the Paralimni Lake and into tidbangingperchec
aquifer(Photo7). Above the level of, 43m, whichis the level at which a uniform surface area
of a water is formed within the Lakevater appears as a uniformater surface in the Lake.
The annual drop of the water level within theK |y Aduijesgi$about 2m. During this period
of record (201620), water was collected in the Lak® the year2017, 2019 and 2020 to a
depth of Q17m, 0,57m and Q34mrespectively.
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Diagram?2: Water level recorded in borehole (central station) near Sotera village during the period 2016 to 2020. (The values iddicedtige Yaxis do not refer to the real depth ofvater
in the Lake since the recorder is placed within the aquifer of the bottom of the Lake. The value leved®inl shown on the diagram, is the level at which a uniform surface area of water
is formed within the LakeJsource: WDD)
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Photo 7: The borehole within the Lake and extending to the aquifer belavear Sotera villag€source: WDD)

70 O

OTT DuocSens

Photo8: The water level recorder (25/1/2021(source: WDD)
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2.4 THEWATERBALANCE

Thewater balancefor the Lakewasevaluatedfor three typicalyearsrepresentingconditions
of ameannormal year a wet, and adry year. The simulationof the runoff was carriedout

usingthe HEEHMSrainfall-runoff model In effect the following were evaluated:

The selection and definition of the three years of mean, wet and dry conditions
- Volume of inflows to the Lakieom directrainfallandfrom stormwater disposal
- Volumeof runoff andinflow of surface water into the Paralimni Lake;

- Volume of outflow and other lossgsuch as infiltration and evaporatioof water

from the Lake.
2.4.1 The choice of representative mean, wet and dry year raithttonditions

The2013Study of the hydrological and hydraulic operation conditions of the wetland system
of Paralimni Lakeas conducted by.A.CO Environmental and Water Consultjrasalysed

the availablerainfall record for the areand selectedrepresentative rainfall sequences of
mean dry, mean normal and mean wet yea@his choice of representative conditiopears,

with the use of a rainfaftunoff model (HEEIMS, resulted tothe simulationand estimaes

of rainfall inflow, surface runoff inflow and other inflowsich as urban stormwater inflows

into the Lake.

I Of I aaATFTAOLFIGA2Y 2F GKS BSINAR Ay [NE#201RR 2 Y
is shown on Tablel of Annex |. This analgdias been made on the basis of the rainfall record
of M.S. 845 at Phrenaros (see Tabi2 &t Annex Il)which is locatedpproximatelyat 4,8km
Westfrom the study area, and of M.S. 889 at Paralimni (see TafilatllAnnex II) covering

the period 0f1995 to 2012.

02

a

C2NJ GKS &FYS NIAYTFLEt NBO2NRI | Ot aaAFAOLGAZY

period that is considered athe mean normalrainfall, the dry year (minus one standard
deviation) and, for the wet year (plus one standard dewidt This analysis is shown Table

I-2 of Annex I.

Considering all:
w The year 19907 was selected as the dry year,
w The year 200203 as the normal year, and

w The year 200902 as the wet one.

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD



Study no. 5: Hydrological, topographical, water quality and water management study
for the wetland SPA of Paralimni LakeY3000008

This choice was made because for these years there are rainfall records availale
Meteorological Station at Ayidlapa which it is located4,8 km NE fronthe study area

affectinga large proportion (55%) of the catchment area of Vativisr.

Usingthe rainfall data of the M.S. at Paralimni and M.SAgia Napa a simulation of the
runoff for the Vathigiver was carried out. The rainfall data for the same years of the M.S. at
Paralimni and of the M.S. at Sotera were used for all the other aresisoagn on Table-3 of

Annex .
2.4.2 The Paralimni Lakevater balance sequence of computations

The water balance was computed for each representative type year of climatic congditions
DRY, NORMAL and{ywhich werederived as discussed earligraragraph 2.4.1)

In brief G KS &aSIjdzSy0S 27F O02YLlzil GAz2ya GKIFIG @l a T2
ALINBIF RAKSS(H QX GKS K J4abRRigdascrbell ingdblB.OK A& aKz2gy AY
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Table2: Heading of thedEXCEL spreadshéetsed for the water balance computation for the three representative years DRY, NORMAL and WET

ESTIMATE OF FINAL VOLUME,
SURFACE AREA AND WATERLLIEV
THE LAKE

ESTIMATE OF VOLUME OF WATER IN 1 ESTIMATE OF VOLUME OF WA
LAKE BEFORE EVAPORATION LOST BY EVAPORATION

q

MONTH
DAY
DAILY RAINFALL
(Adjusted MS 889 &/S 888)
(mm)
DAILY RAINFALL
(Adjusted MS 889 &/S 888)
(m)
RAINFALL VOLUME Directly on the Lake
(m®
INFLOW OF WATER TO THE LAKE) (m
VOLUME OF WATER IN THE LAKE BEFO
EVAPORATION
(m®
ELEVATION OF WATER IN LAKE
(Based on Capacity Curve)
(m)
SURFACE AREA OF WATER IN LAKE
EVAPORATION
(m?)
HANAL WATER VOLUME IN LAKE AFTER
EVAPORATION
(m?)
FINAL WATER ELEVATION
(from capacity curve)
(m)
FINAL WATER SURFACE AREA
(from elevationVs surface area curve)
(m?)

VOLUME OF WATER INFLOWING TO THE L
(m3d) *

(Based on theelevation of the water in the Lake)
(m?)
POTENTIAL VOLUME OF WATER THAT IS L

LOSS BY INFILTRATISN
COMPUTED WHEN
APPROPRIATE

* Based on the results of thdEEGHMSrainfall-runoff model
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Table3: Sequence of major steps and computations carried out within tieXCELpBeadsheet as shown inTable 2

MAJOR STEP ENTRY OF DATA AND COMPUTATEARRIED OUT FOR EACH MAJOR STEP

ENTRY OF DAILY RAINFALL A Entry of daily rainfall for the representative year under consideratisreach day of the month. The values refer to
EACH MONTH FOR THE YEA the rainfall that fall directly ihthe Lake and have beesstimated basednh an equaproportion betweenMS 889 of
CONSIDERED Paralimni and MS 888 of Sotera.

A Volume of water in Lake @nfrom direct rainfall a the Lakeareaof 2.730.106m2
ESTIMATE OF VOLUME OF " : . .
WATER IN THE LAKE BEFOR A ?Lc:qlgfrpfng;\évlater enteringhe Lake from surface runoff from the catchments with the use of HES (n¥/d) rainfalt
EVAPORATION '

A Total volume of water ithe Lake before evaporation

A For each representative ygahe volume of water required to fill théhanging aquiferwhere the watertable is

initially assumed to be at 8m (mean value for September for 199005 (see Diagram 1) is estimatedoe
42.000n (i.e.,84,1m lowest dry level of Lake83,8m=03m Parea of lake Z730.106 n? P5% storagecoefficien).

COMPUTATION OFATER This has to be safied first before water appears in theurface of theLake.
LOSSES BY INFILTRATION A A Evaluation of the water level in the Lake on the basis of the collected volume of water before evaporation losse
EVAPORATION the use of thedElevationVs Capacitcurve.

A Evaluation of the_akewater surface area for the respective level using dtevationVs Surface aréa ®

A Potential volume of losses by evaporation using the surface water area and the value of potential evaporation.
FINAL VOLUME, SURFACE A Evaluation of final volume of water in the Lake aftesses by evaporation
AREA AND WATER LEVEL IN A Evaluation of water elevation based on the final volume by usingitfiater leveVs Capacity cunge
THE LAKE A Evaluation of surface area of water in Lake based on respective levéEndtionVs Surface area ®
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2.4.3 DirectInflow from precipitation

For the evaluation of the direcainfall contribution to the Lake area 0f780,106 nt, the daily
rainfall in an equal proportion between MS 889 of Paralimni and MS 888 of Sotera were used

for the representative years for the water balance.

The evaluated total volume contributed to the Lake in a DRY, a NORMAL and a WET year was
estimated tobe 652.495, 984.367 and 1.184.620mespectively.

The water balance is evaluated assuming that no outflow is allowed until late spring when the

artificial earthen retaining wall (Photo 10) is normally removed.
2.4.4 Inflow to the Lakeby surface runoff

The catchments contributing to the Lake, nhamely the Vativisr, the Vouni stream, the
stormwater from Sotera area and,)noff fromthe small peripheral catchments to the Lake

are listed in Tabld. These catchments are shown on Map 4.

Most of the surfa@ runoff inflowto the Lakeis attributed to Vathisriver (Photo 8) and to a
smaller extent to the Vouni Stream. Somentribution is alsodue to stormwater from the

Sotera area and frorthe smallcatchmentsperipheralto the Lake.

Table 4: The catchments contributing to the Lake and their size

Name of Catchment As per Map4 Area in n?
aVathist river C1 12.500.000
OVounE stream C2 3.200.000
Stormwater from Sotera C3 1.100.000
Peripheral smaltatchments 2.800.000
TOTAL 19.600.000
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Photo9: The Vatlisriver flowing towards the Lakdabove) and the inlet point(below)
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Legend

A Gauging Stations

-’- Metereological Stations
~~~- River Network

9% Paralimni Lake

Catchment area
around the lake

, a Catchment area
: f:? Thiessen polygons
05

Map 4: Satellite photo of the areshowing the catchment areas contributing to the Paralimni Lake and the location of the weirs, meteorological stations aimdtHEESSEN polygons and
the drainage network in the area
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On Tabldl-6 (AnnexI)i KS NB 02 NR Aah@vektytieflL&edns racBrde at théiweir
07-2-6-6C¢ is shown Also, the available record of monthly outflows from the Lake at the weir
07-2-7-0%€ is listed on Tabld-7 (Annexll).

¢KS &aAayYdzZ A2y YR OFfA0NI (A 2 WBraséx&&Bed K& RNR f 2 3
using the HEEIMS modelThe calibration of the model waserformedusing the record of

November 1987 to January 1988 with the rainfall record for the same period of MS 893
(Paralimni) and 895 ¢#a Napa) at an analogy of 45% and 588épectively.The excess rain

was transformed into runoff using the SCS Unit Hydrograph. For evapotranspiration, the

values recorded at MS 889 (Paralimni) were used.

Diagram3 showsa comparisornof the simulatedto the observedflows of the Vathigriver. As

it can be seen, thenatchingis consideredquite satisfactory

Junction "7-2-6-60" Results for Run "1981_1982"
018

0144

Flow: (erms)
o o =
= = =
& = I
L f

=

=

=)
|

o
=}
=

=
=
=1

0.00

T

13 7 10 24
| De1 981 | Jan19a2 | Fehlaa2 | Mar1 982
Legend {Campute Time: 191ouv2013, 16:05:21)

—— Run:1981_1822 Element;7-2-6-60 Result:Obsenved Flow Run:1921_1982 Element:7-2-6-60 Result:Outflow ——— Run:1981_1922 Element: SUBBASIN-1 Result: O utflow

Diagram3: Calibration of the HEEIMS runoff ofdVathist river for the period of Decembefd981to March 1982
(Simulated runoff in blue color and recorded floim red)

The calibrated moddbr the period of November 1987 January 1988ndvalidationfor the
period of Decerber 1991 to March 1992vas employed for the simulation of runoff from all
the catchmentsperipheral to the Lake (Map 4 and 5) for the cdiwgtis of dry, normal and
wet representative yearsTherainfallrecordof M.S 889 at Paralimni and M5 895 at Aia
Napa were used for the catchment C1 (Mativer) and the MS 888 at Sotera for the areas
C2 and C3The MS 889 and 888 were used for the remaining catchments at an analogy

provided by the Thiessgmolygonalmethod.

The Diagrams 4, 5 and 6 show the expected surface runoff to thefdrakéDrye, a Normak

and adWete year.
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Table5 presentsthe synopticresults for each catchmentseparately and the overall total

inflow to the Lakefor adry, anormaland a wet year.
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Diagram4: The expected surface runoff to the Lake duringdryé year (n#/s)
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Diagram5: The expected surface runoff to the Lake duringreormal/ average year (n#/s)
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Diagramé6: The expected surface runoff to the Lake duringweté year (n#/s)

Table5: Surface runoff to the Paralimni Laken a dry, normal and wet representative yeasimulatedon the

basis ofthe W + | (riveAcilibrated HEGHMS model

DRY year NORMAL year WET year
19961997 20022003 2001-2002
Area of the
Annualinflow
catchment Annualinflow volume | Annualinflow volume
Catchment volume of water to
(km?) of water to the Lake of water to the Lake
the Lake
(PLOOO n¥) (PLOOO n¥)
(PLOOO n¥)
C1 12,5 83,3 146,5 178,0
Cc2 3,2 4.0 5,8 6,5
C3 1,1 82,3 118,7 134,7
AreasPeripheralto the
2,8 148,3 228,2 268,5
Lake
TOTAL 19,6 317,9 499,2 587,6

2.4.5 Loss byinfiltration

In discussing the geology and hydrogeology of the Lake (paragrapim2@jon was made

of surficial deposits of loose sediments @dlcareous sandstone and marly limestoneaof

thicknessof about 9-12m (10m on averageasidentified by a number of borehole$hispoor

and shallow aquifer isechargedby the inflow into the LakeThis minor aquifer discharges

gradually aghe groundwater level risego shallow deptls from the ground surfaceand

evaporaesor drairsinto excavated ponds aghallow dkesthat extend into the watettable.

Threeinfiltration testscarriedout® in 2013within the Lake indicateaninfiltration rate in the

rangeof 70to 175mm/hr. Thishighrate suggestghat the first rainsandinflowsto the Lake
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rechargeat first the thin aquifer,until it is saturated, before water is retaineshd appearing

at the bottom of the Lake.

For eachrepresentative yeathe volume of water required to fill théhanging aquifer, where
the watertable is initially assumed to be at 88 (mean value for September for 192005

(see Diagram 1) is estimatedve 41.000n? worked out as follows:

Elevation of the emptyLake=84,1m

Assumed water level on month of September, before the beginning of the hydrologie $8:8m
Area of lake=2.730.106 n¥

Sorage coefficient 5%

84,1m¢ 83,8m = Q3m

+2fdzyYS 2F 41 G4SN NBIj dzA NBR #®2730F186int R5% 45,006 Yy I A Yy T€ | ) dzA

Thisquantity has to besatisfied firstbefore wateris toappearin the Lakelt should be noted

that the infiltration may exceed the quantity oft400 n? when there is rainfall after the
drying up of the Lake (i.e. in July, August, September). It should be noted that the water
balance is carried out for a hydrologic year thatrstaon October and the first inflows from

rainfall or runoff must cover these needs before water appears in the Lake.

The evaluated total loss by infiltration in the Lake in a DRY, a NORMAL and a WET year is
estimated to beB4.00Q 55.704and41.000m?, repectively.

2.4.6 Loss byvaporation

Once all the collected volume of water in the Lake is evaluated, the corresponding water level

is determined with the use of théElevationVs Capacit§ curvefor the Lake (pamgraph3.2

and Diagram 9)With this, the water surface area in the Lake for the respectixger levelis
determined with theuse of i KS W9t S@I (i A 2(Piag@adk 1) TeNFalerGBface NB | Q

areais subsequently useftr the purpose of determining the losses by evaporation.

The evaluatd total loss by evaporation in the Lake in a DRY, a NORMAL and a WET vyear is
estimated to be 0,84Mrh 1,43Mn? and 1,73Mni respectively.

2.4.7 Mean monthly water leve] volume of water and wetted_akesurface area
The Diagran8 presents the monthly Water Leveéhe Volume andhe Wetted Surface Area

of the Paralimni Lake under conditions of a DRY, a NORMAL and a WET typ# of year

Table6 presents a summary of the Paralimni Lake water balance for the three representative

years coering dry, normal and wet conditions.
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Table6: Summary results for the Paralimni Lake water balance for the three representative years of DRY,
NORMAL and WET conditions

INFLOWm3) LOSSE®3) Remaining
Type of water in the
Direct from Surface ok
year Total Infiltration* | Evaporation | Outflow Total Lake
rainfall runoff (md)
DRY 652495 318038 970533 84.000 839499 0 923499 47.034
NORMAL 984.367 499179 1.483546 55.704 1.427.842 0 1.483546 0
WET 1.184.620 587.638 1.772258 42.000 1.729017 0 1.771017 1.241

*The infiltration exceeds the quantity ofLt00 n¥ when there is rainfall after the drying up of the Lake. (neJuly, August
September). It should be noted that the water balancaised out for a hydrologic year that starts on October and the first infl

from rainfall or runoff must cover these needs before water appears in the Lake.

FF ¢KS NBYFAYAY3 4gF0GSNIAY GKS WRNEQ & Sptedoer.a RdzS (2 (GKS

The proportion of contribution of inflow and outflow to the water balance is givebiagram

7 in percentage of the various constituents for each of the three representative years.

The inflow for all the three types of the yeeonditions is within a similar range of about 66
67% due to direct rainfall, and 334% due to surface runoff. The dlotw is by far due to
evaporation, being in the range of 91 to 98% and due to infiltration, being in the range of 9 to

2% for the dry, normal and wet year, respectively.
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Inflow Outflow

Dry Period - Inflow to the Lake (%) Dry Period - Outflow from the Lake (%)

m Infiltration (%)

= Rainfall (%)
u Evaporation (%)
® Runoff (%)
Normal Period - Inflow to the Lake (%) Normal Period - Outflow from the Lake (%)

Y4%

= Rainfall (%) u Infiltration (%)

= Evaporation (%)

= Runoff (%)
Wet Period - Inflow to the Lake (%) Wet Period - Outflow from the Lake (%)
2%
m Rainfall (%) u Infiltration (%)
= Evaporation (%)
= Runoff (%)

Diagram?: Contribution in % to the water balance of direct rainfall and runoff inflow and outflow by
infiltration and evaporation for the DRY, NORMAL and WET representative year

The submergence of the Lake with water, varying for a domaaf 277, 300 and 331 days for
the selected dry, normal and wet type of year, respectively, is listed in Table 7 together with
other relevant information. This is clearly shown on Mapith water appearing normally in

the month of October and lasting ually until June or July.
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Table7: Beginning, duration and end of the submergence with water of the Lake for the three representative

years of DRY, NORMAL and WET conditions

DATES MAXIMA
Beginning of End of Lo W S ——
ater epth o ette
Type of year water submergence IUmber Volume
) of dave Level Water Surface area
submergence of| and drying up of y (md) ,
(m) (m) (m?)
the Lake the Lake

DRY 12/10/1996 15/07/1997 277 84,34 0,24 264.758 2.028800
NORMAL 16/10/2002 11/08/2003 300 84,58 0,48 835073 2517504
WET 4/11/2001 30/09/2002 331 84,68 0,58 1.127.609 2.589.696
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Diagram8: The Water Level, Volume and Wetted Surface Area of the Paralimni Lake water balance under conditions of a DRY, a NORMAE rgpe of yedr
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Date: 12/10/1996
W.L: 84.16m

Date: 18/03/1997
W.L: 84.34m

Date: 01/11/1996
W.L: 84.23m

7

Date: 16/04/1997
W.L: 84.30m

Dry Period (1996-1997)

Date: 08/12/1996 | ’ || Date: 21/02/1907
W.L: 84.31m 2 (e o || wi:sa3sm

Date: 14/05/1997 | || Date:05/06/1997
W.L: 84.21m Bt AN W.L: 84.11m
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Normal Period (2002-2003)

Date: 28/10/2002 . ; Date: 08/12/2002 | || Date:01/01/2003 [ || Date: 21/02/2003
W.L: 84.16m P i1 W.L: 84.33m WIS W.L: 84.42m % S et ¢ W.L: 84.50m

Date: 24/03/2003 || Date:14/05/2003 | ol % j" Date: 05/06/2003 -  - || Date:01/07/2003
W.L: 84.58m 3 o W.L: 84.38m RS W.L: 84.25m T (5 AT Tyl 1] W.L:84.11m
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Wet Period (2001-2002)

Date: 28/10/2002 | o o Date: 01/12/2001 = ; Date: 08/12/2001 | Date: 09/01/2002
W.L: 84.18m ; : 1| w.:8433m BN j W.L: 84.68m

Date: 24/03/2002 [ =" || pate:14/05/2002 - || Date:0s/06/2002 || Dpate: 13/07/2002
Rt ae b e W.L: 84.46m BN W.L: 84.32m A, 1) w.:84.11m

Map 5: Set ofParalimni maps showing the extent of the water surface in the Lake for each month of the representative DRY, NORMAL anebBWET y
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3 TOPOGRAPHY OF THE PARALIMNI LAKE

The information on the topography of the Paralimni Lakkgnfrom existing studiesThe

water capacity and surface area cusv®iagram 9 and 1) relation to the water level of the
ParalimniLakehave been developédon the basis of the results of an aerial topographic
survey (LIDAR) carried out in 2012 by Ofekial Photography LEd This survey was carried

out within the framework of the WDD stugifor the implementation of the Law 70(l) of 2010
(European Directive 2007/60 EU) which provides for the Assessment, Management and
Treatmentof Flood RisksThe LIDAR data have been provided by WDD.

Furtherto a horizontalaccuracyof at least® 15cm andvertical accuracy of at leas40 cm of
the topographic surveying with LIDAR, a Digital Terrain Model (DTM) of the ground (see Map

6) at a reslution of 1m was developed.

The presentay boundaries of the Lake are as shown on Map

3.1 THEMORPHOLOGFTHEAREA

Thewhole areais a shallowand a flat extent of land that is transformed, seasonally, inta
lakeanda swamp with the occurrence of flows from the Vatlverand on events of intensive
rainfall. Duringthe seasonthat the Lakeis drained out, the scenery resembles that of a
odesert (Photo 10) Boththe fluctuation of the waterleveland ofthe salinity are of major

importance. The.akeareais surroundedby intensiveurbanization

8 PRISMA CONSULTING ENGINEERS & AGEOMATIC Ig@FEK AERIAL PHOTOGRAPHY (1987) Itd
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Photo10: The dry bottom of the Lake on the!7June 2013 with the urban development at the distance
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Map 6: Digital Terrain Model based on the topography by LIDAR
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Map 7: Present day boundaries of the Lake

3.2 THESTORAGEAPACITAND SURFACRAREAJJRVESORTHELAKE

Thestoragecapacityandsurfaceareacurves irrespectto the water levelof the Lakearethose
that refer to the presentday existingconditionsandthe extent of the Lake (Map). Thereis
a possibilityfor implementinga plot subdivision(304 building plots) oprivate land at the

north western side of the Lake. Thvdll changesomewhatthesecurves

Table8 presents the data for the two curves which are shown in Diagi@arl 10. It should

be noted that the topographicallyhighestlevelof the Lakewhenthis isfull isthe elevationof
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85m a.d. (abovedatum). Thiscoincideswith the elevationof the temporaryretainingearthen

wall that is createdat the exit channel of the Lake for controlling the water (Phat.

Photo 11: The retaining walla) on the exit channelb) with view to the north of the Laké
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Table8: Surface area and volume of the Paralimni Lake under present conditions

. Present conditions of the Lake . Present conditions of the Lake
Elevation Elevation
Surface area Volume Surface area Volume
m (a.d.) 3 m (a.d.) 5 3
(m?) (m°) (m?) (m°)
84,10 0 0 84,55 2.505.694 763.120
84,11 14.749 1.203 84,60 2.544.939 895.287
84,15 200.145 9.101 84,65 2.578.235 1.029.162
84,2 667.414 36.193 84,70 2.608.155 1.164.681
84,25 1.193.467 87.678 84,75 2.636.630 1.301.608
84,30 1.729.142 167.042 84,80 2.659.321 1.439.867
84,35 2.076.717 269.372 84,85 2.678.761 1.579.199
84,40 2.266.055 384.174 84,90 2.696.200 1.719.414
84,45 2.380.351 506.608 84,95 2.711.338 1.860.516
84,50 2.452.120 633.265 85,00 2.730.106 2.002.290

Volume Vs Elevation

Elevation (m)

843 Pt

- /

0 250000 500000 750000 1000000 1250000 1500000 1750000 2000000 2250000

Lake Volume (m?3)

Diagram9: Relationship between elevation of the water level and storage capacity of the Paralimni Lake under
present condition§
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Diagram10: Relationship between elevation of the water level and surface area of the Paralimni Lake under
present conditions
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4 WATER QUALITY STUDY

The water quality study for the Paralimni Lake considers past studies, sampling anésnalys
carried out both within the catchment areas contributing runoff to the Lake and of the water
stored in it, at various seasoss assess the potential sources of pollution of runoff and the

quality of the ground water and the water stored in the Lake.

The quality review leaslto an impact assessment through risk analysis, so that potential
sources of pollution can be identified and assessEuis leads to a set of management

measures safeguarding water quality and reducing pollution risks.

4.1 THEWATEFQUALTYANALYSES

Thesamplingpoints of the study carried out in 2013 by I.A.CO Lldtk locatedat the entry
point to the Lakeof Vathisriver (P12 on Map § at a centralandaccessibldéocationof the Lake
andtowards the northern parfPL1lon Map § as shown on Map. Theresultsare shownon

TablelO. Table9 shows the results of thehemicaknalysis for the samples from location PL1.

Location of sampling points
D Location of boreholes

250 500 1,000
m

I.A.CO Ltd

Ervimnmanial & Witar Conmdierits

Map 8: Location of sampling points PL1, PL2 and PL3, boreholes in the area and w4iinits th e Lake that
infiltration tests were carried out

The water stored in the Lake was extensively used in the past for recharge purposes of the
coastal aquifer (see paragrapi23 and Map 1). A major problem of this scheme was the

increase of the sality of the water the longer it was retained in the Lake. This has always
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been a problem since the members of the Irrigation Association of the area desire the
emptying of the Lake the soonest possible so that the water could put into its use before it
turned saline. This position, though, affects the usefulness of the Lake as an environmental

ecosystem.

The increase of salinity, shown by the increase of conductivity of the samples taken in January
to March to June (Table 9), is attributed to both the effetevaporation but also due to salts
collected from the bottom sediments of the Lake. The ffald increase of conductivity
between January to June, for PL1 and PL2, shows the magnitude of the salinity problem. In
the case of PL3 which is a sample frarpond within the Lake shows no increase between

March to June possibly because the water in the pond is fed by groundwater.

The increased quantities of enteric coliforms at points PL2 and PL3 as opposed to PL1 probably
can be attributed to the washing ovof urban sewage by the Vathiseron the first occasions

of runoff.

The presence of enteric coliforms is almost negligible during the winter season due to the

inflow of large quantities of water.

Table9: Results of the lonic malysis of a sample from the location PLAralyzedby cp. FOODLAB Ltd)

Date of sampling
January P13 March 2013 June2013
Parameter UNIT
Total HardnessgsCaCg) mg/l 300 823 1.266
Alkalinity of CarbonategasCaCG) mg/| 4 <1 10
Alkalinity Ac. Carbonateqas CaCg¢) mg/| 112 260 410
Borond w v mg/l 0,31 0,86 1,35
Chloride(Cl) mg/| 872 1.967 4.348
Sulphate(SQ) mg/| 110 365 470
Nitrates 6 3k mg/l 0,67 22 <0,4
Nitrite 6 128 0 mg/l <0,03 <0,09 <0,6
Sodiumo 3) mg/l 568 1.253 2.905
Potassiumo 1 0 mg/l 5 25 33
Calcium(Ca) mg/l 63 127 82
Magnesium(Mg) mg/l 35 124 260
Fluorine(F) mg/l <0,1 <0,2 <0,4
CoefficientSAR 14,2 18,8 35,2
CoefficientLANGELIER 0,6 0,9 1,1
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Tablel0: Characteristics of the water analyses carried out at the three location points within the Lake of January, March andfR0#E3q9Analysis by cp. FOODLAB)Ltd

CODE number of samples PL1 PL2 PL3*
= = = = = =
Sampling Date % é % % c;; % % § %
- ~ -
Parameter Units
pH (18C) - 8,5 8,2 8,4 9,3 8,6 7,5 8,7 8,1 9,6
Conductivity >Scm 3.160 6.820 13.110 2.610 11.740 2.780** 1.970 3.120 3.010
Enteric coliforms No./200ml 0 4 (est.) <1 900 0 400 600 6 (est.) 78
BODRQ mg/l 5 <3,3 9 6 <3,3 8 23 <3,3 6
TP mg/| <0,02 0,09 0,1 0,09 0,09 0,17 0,21 0,06 0,06
Lead (Pb) >3k f| <29 <2,9 <2,9 <29 <29 <2,9 <2,9 <2,9 <2,9
TN mg/l <0,5 5,2 2,7 1,7 1,6 3,1 11,4 10,3 1
Total Petroleum
Hydrocarbons mg/l <0,167 <0,167 1,5 <0,167 <0,167 0,56 <0,167 <0,167 <0,167
Dissolved Oxyge(DO) mg/l 11,1 11,9 11,8 12,7 11,1 6,8 11,2 10,3 6,9
Int. Worms No./l Absence | Absence | Absence | Absence | Absence | Absence | Absence | Absence | Absence

*The waterrefers to a sample from the pondS3V of the Lake, ** The sample was taken from a location closer to the entry point of Vathdsieiterdack of

water.
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4.2 |EADSAMPLING ANBNALYSIS

2 AGKAY GKS FNIYSs2N] 2F G[LCO Lt (Rbysamplingé LINR2S

and analysis campaign was conducted in the area of Paralimni Lake. Ths ofstilis
campaign are summarized in the repbit A i LLéad®R sarfipling and analysis report for
Paralimni[ 1S bl Gdz2N} HWnnn &AGS dzy RSNJ 6 KS LINR2SOI

Lt 9k/ , knnnnncn

The sampling campaign took place during Octeldovember 2021, a time period where the
Lake was dry. In total, 153 sediment samples were collected and analysed, based on the
sampling grid, which is depicted in MapThelLake, as shown in Map 9, was ded in three

sub-areas with different sampling grid size as follows:

a) K220Ay3ISORBHMIS

b) wSYIFAYAy3 1S @2fdzyYS o0I2B@ROBY G (2 GKS akKz2?z

o) wWSYFAYAY3 118 @2¢tdzyS o F0ORB00MNBY (KS aK22iA

Yréuvnua
[] nrtypa50x 50m
[] nrtyua 200 x 200 m

MAéypa 300 x 300 m

Map 9: Lead sampling grid foParalimni Lake€source:®)

9 CP Foodlab 2021, Lead sampling and analysis repdpaf@limni Lake Natura 2000 sitegy RS NJ G KS LINB 2SO
IP PHYSIS (PANDODEIRA) [ L CO MY06Lt 9K/ . KA A n
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As concluded in the aforementioned Regdothe highest concentrations déad werefound

at the area adjacent to the shooting range (see M#&p as well as the central area of the
Lake The number of lead pellets found in several cases is consistent with the presence of lead
in the soil / sediment samples collected from the specific ardais.finding suggests that lead
pellets may be the main cause of high lead concentrations and therefore the associated
toxicity. The fact that high concentrations of lead were also identified in areas other than the
ones close to the shooting range, in camddion to the findings of high numbers of lead
pellets at the same locations suggests that contamination may be due to other sources such

as hunting which is also permitted in the area.

Thelead concentrationghat were foundin the areamight affectthe ecosystenof the area,
since éadcan possibhls Y R dzLJ Ay (GKS O0ANRQa f AGPBSNI NBadzZ GAy3
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Map 10: Distribution of Lead Concentration (sourc®:
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4.3 POTENTIABOURCESFPOLLUTION
The main potentiasources of pollution are the following:
4.3.1 Urbanization and buildings within the Lake area

The Lake isncircled by areas with intensive urbanization especially at the south and eastern
area where the buildings reach the limits of the wetlafiRhoto 11and 12. Part of the
northern area is turned into an urban area with requests for plot subdivision. The reduction
of the Lake area, the lighgollution and the reduction of the natural state of the area are the

obvious effects.

The area within the Lake boundasies under the Local Town Planning Plan of Paralimni 2009

and Policy Statement as shown in Takleahd Map 1.

Tablel1: Town Planning Zones Development Coefficients within the boundaries of the Paralimni Lake
(Source TownPlan. & Housing Dept

Development Coefficients

Area Max. Cover Max. Max.

Adm. Area| Town Planning Zone o )
(Hectares) | Building | Percentage | No.of | height
coef. floors (m)
n h wProtection Zone 25657 0,005:1 0,005:1 1 5,50

Paralimni

[ M ¢Building Zone 40,82 0,60:1 0,35:1 2 8,30
Sotera | e mProtection Zone 7,45 0,06:1 0,06:1 2 8,30

Within the dBuilding Zonéthere is a narrow strip defined &g ¢ for allowing a channel for
disposing the Lake water. A part of the nomtiestern area of the Lake is affected by the route
of a fourlane public road of primary importance connecting Sotera to Derynia. The northern
boundary of the Lake abuts to the Buildi Zonesy ®¢ and & '8¢. Within ¢r '8¢ a plot

subdivision has been carried out and developed with houses.
Within the zonely 8¢, a permit has been granted for the subdivision of 306 building plots.

Within the Lake, when dry, there operatesoflying modd¢ track, a shooting range and a
motocross track which change how the area is conceived, instead of an ecosystem into an
area of various other activitiésNo buildings are notédwithin the area except part of the

buildings of the shooting range at thewgbern part of the Lake.

At the fringe of the Lake there is human activities, housing, public roads and associated
services such as petrol stations, electric power stations and network. At the northern part, a

permit has been issued for the subdivisiorB6D building plots.
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For the motocrosschannels were excavated around the track to achieve its dryness. The
negative effects were recognized and this led to its abandonment. The motocross track started

to operate again but at the fringe of the SPA area.

The shooting range besides the sound pollutimasource of spreading of lead in the area of

the LakeParagraph 4.2 aboyeéescribesin detailthe 3 S R A YsangplinQ d&ampaigand the

relevant resultghat conductedby FoodLab.

Legend

Paralimni Lake boundaries
Planning Zones
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Aa: Public uses zone

Ba: Industrial zone

Be: Business Activities zone
Ila: Rural zone

EB: Commercial zone

Aa” Protection zone
~ |H, Ka: Residential zone

Map 11: Town Planning Zones in the area of Séaralimni Laké (source: Town Planning and Housing Dept.)
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Photo12: Urbanization at the Paralimni Lakisource: I.A.CO Ltd 2015)

4.3.2 Area ownership status of tharea

The largest part of the SPA area is taken up by the Paralimni Lake and only a small part covers

the areas around the Lake and part of the Vathier. The privately owned land covers 89.7%
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and Government owned land is the 10.3%. This situation ishitmaterialization of

management plans and prevention of human interventions.
4.3.3 Hunting

According to 2015 dataa percentage of 71% is an absolutely ahnoting area. In certain
parts of the catchment area, hunting is allowed only during the period ofehtrer and

December.

The occasional pressure exerted by hunting is especially intéragfeeting the birds in the
area. Additionally, there is a problem of pollution by lead due to the large number of hunters
in the area and the poaching which is quiterooon in the area. This results to the access of

a large number of cars in the Lake when dry.

Furthermore, illegal trapping of birds, affects the bird population of common but also

protected kinds of birds
4.3.4 Deposition of aggregates and other garbage

Thewhole area isasilyaccessible, especially during the dry period, by cars and people on
foot without any control. This results to the deposition of large amounts of aggregates,
garbage, furniture, electric devices, pruning staff and all sorts of matesinich more than

being an optical pollution they are likely to produce chemical pollution as well (PBdto 1
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4.3.5 Agricultural Activities

Part of the bordering land to the Lake, especially at the west but also a large part of the Vathis
catchment, consists of agricultural land. The agriculture consists ofimmated and also by
irrigated areas from which there ke risk of pollution, by the possible use and washing out

to the Lake and to the foedhain within the Lake, of pesticides, wekitlers and fertilizers.
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