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|. EXECUTIVE SUMMARY
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project, recommended that an analysis of the poess within the catchment area that affect or

could affect the quality of the surface runoff to the Lake should be performed.

I.A.CO Environmental and Water Consultants Ltd has carried out this follow up analysis of pressures.
This has been done throughessurveys in order to a) identify, analyse and assess potential pressures
on the surface and ground water quality, and b) identify the sources of water contributing to the low
and consistent runoff observed during the summer months. An impact assessasebédn made
through risk analysis, water sampling and analysis, and a recommended set of management
measures safeguarding water quality have been provided.

The water content of the Oroklini Lake and its operation depend entirely on the surface runadf from
2,7knf almost totally urbanized catchment area and on a minor contribution by rainfall falling
directly on the lake and the surrounding areas, bringing the total extent of the catchment to®3,2km

Runoff quantities have been estimated for a typical drmerage and a wet year, these being 0,265,
0,342, and 0,469 million cubic meters respectively. The totally dry months are normally those of May
to August except for the wet year when flow is absent only in July.

Runoff to the Lake is both due to overldialv, though a heavily tampered stream, and flow from
the stormwater network, the central and the western, with a 1&@ and 10@&m outlet respectively.

The stormwater network was observed during flow to carry sediments and garbage most of which
are heldup by the reed beds in the marsh area.

Stormwater originates also from the ParalimgLarnaca Highway as well as from the road crossing
the Lake and connecting the coastal area to the Oroklini community. The polluting effect from this
source and from aaccidental spill of petrol and other chemicals is of some concern for the sensitive
Oroklini Lake. The existing absence of sufficient runoff management conditions for the Highway and
the public road have been further examined and recommendations havenisesn

For the existing Petrol Station it appears that proper steps and measures have been taken to prevent
pollution from within the grounds of the Station.

Local groundwater appears also to be a source of water to the Lake. Within the catchment there are
no wells or boreholes bearing water indicating the very poor water bearing capacity of both the
Athalassa and Nicosia Formations that make up the hydrog@albgonditions in the upper half and

the lower part of the catchment respectively.

The subsurface horizons in the area are being replenished with a) good quality water partly by local
rainfall and from the surface runoff, b) a quantity of imported watar domestic supplies which is

lost, reported to be as high as 50% of the imported quantity (or up to 0,4 million cubic meters per
year), through an aging and faulty domestic supply distribution network, and c) sewage water
discharged through osite septiccesspools at each house used in lieu of an absent sewage collection
system, adding an estimated 70% of the used potable water ( or up to 0,271 million cubic meters per
year).



Analysis of Pressures and Impacts on runoff water quality for the Oroklini Lake catchment -
Part of the project LIFE10 NAT/CY/716 where BirdLife Cyprus is an associated beneficiary
FINAL REPORT

Part of this groundwater is expected to rise in the area of the marsh, upstifearhighway, and
replenish the lake. In this area the dominating hydrogeological element is clay, marls and siltstones
which form an impervious horizon to the downstream movement of groundwater.

In analysing the pressures and impacts from within thelwagnt area, the potential point sources
were spot checked and evaluated. Theseount to seven restaurants, one drganer, a petrol
station, the highway itself and the road from the coast to the village, an uncontrolled dump site in
the southwestern pardf the lake, and an uncontrolled storage site for petroleum and other chemical
products on the soutleastern fringe of the catchment upstream of the highway. Thus, for the main
point potential sources of pollution the following can be highlighted:

A Wastewaer from restaurants differs from that of housing units by the Fats, Oils and Greases
(FOGs) that result from kitchen waste. Sampling and analysis of runoff, always at the
entrance of the culvert under the Highway, for Total Hydrocarbons and FOGs was made,
which were found to be below the detection limit. Similarly the Total Petroleum
Hydrocarbons (TPH) as for FOGs indicate a low concentration.

A The dry cleaning store was found to be equipped with modern dry cleaning machines that
use a closetbop system. Ais means high solvent recovery rates and reduced air pollution.
The solvent used in the process is PERC (tetrachloroethylene). From the site visits performed,
it seems that the dry cleaner management keeps all the precautions and terms set by the
competen authorities.

A Of particular concern to the sensitive area of the Oroklini Lake has been the presence of the
petrol station only a few meters away from the Lake. The measures taken regarding the
disposal of runoff both of storm water as well as of any ottieemical, oils and petrol,
within the grounds of the Station, appear to safeguard the discharge of any of these to the
Lake. Besides the screened gutter in the periphery of the station, and the low rim wall around
the whole property, a screened guttertae entrance to the Station prohibits any outflow of
effluents from the Station to the road and the stewater network. Additionally, a double
wall of the underground storage facilities, an electrical detector of oil spills, special leakage
infrastructure facilities, an oil/water separator and a vapor recovery unit, are in place.

Al YI22N2AINDSEG 2F LRt fdziAz2zy RdzS 2 GKS KSI ge
the Paralimni¢ Larnaca highway which crosses the stream that discharges to kieeal®a.
Additionally, another source is the road connecting the coastal area to both the highway and

the Oroklini Community and which crosses the lake itself. A potential source would also be a
traffic accident of a vehicle carrying petrol and /or othbemicals. The sensitive wetland
ecosystem of Oroklini Lake needs to be protected by minimizing the road andretaige

impact risks by establishing protective measures to reduce the runoff of pollutants, through

the use and proper maintenance of stnuictl controls.

A At the southwestern part of the catchment area of the Lake, exists an uncontrolled dump
site, well before 2003, of various types of wastes. Runoff from the area flowgythemd
directly into the Lake.

A At the southeastern fringe of the wir-divide of the catchment just north of the Highway, a
site where petroleum, other chemicals and scrap metal are laid out in the open exists. From
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this area a storrwater runoff ditch begins, enters the highway and ends up in the Lake. This
site presentsa threat to the Lake especially since the full type of products stored are not
known.

The pressures and impacts of the potential diffuse orpmint sources were evaluated, the main
ones being:

A Agricultural practices, since these take up a substantiz 0,82km?) within the catchment
area. Data were requested and granted from public services as to the area and type of crops
and, agrochemical products used. The parameters selected for the monitoring of the impact
were TN and TP to represent the polesiollution from fertilizers. For the investigation of
agrochemicals there must be a further survey with the specific farmers of the area.

A Except for a narrow strip of land at the coast (4BQvide) which is covered by teewerage
ySig2N] 2F SONIFINS/ IIOYR {BMI Ay F3IS . 21 NRé> (GKS N
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housing units drain their sewage waste into-gite septic systems. Although the area has a
population equwialent (p.e.) of 11000 and should be served by a sewerage system, it is
reported that this is included in the National Implementation Plan which is under
preparation. For monitoring the impact of the urban area with no sewerage the parameters
selected werd800R, COD, TN, TP, TSS and E. Coli.

A Stormwater runoff from an urban environment washes pollutants off the roadways, parking
lots, construction sites, roofs and lawns. These include gasoline, motor oil, heavy metals,
polycyclic aromatic hydrocarbons (P#AH sediments, organic contaminants, nutrients,
pesticides etc., which may be harmful to receiving waters. Keeping pollutants out of storm
water runoff is less expensive than installing stavater treatment facilities. The Oroklini
Community Council needsnong other to consider control regulations of construction site
erosion and stormwater management in new developments, extension of present storm
water network, incentives fdnousehold hazardous waste collections, oil recycling, limit the
use of fertilzers pesticides and, cleaning roadways.

The impact analysis has also been based on three samplings of the flow just upstream of the highway
culvert made on the8and 16" of April, with light rain the previous day, and on the w8to§ May
2014.

A Thehigh TN concentrations on th&and 16" April is due to application of fertilizer in spring
on the cereal crops that surround the lake and are present in all the catchment area. On
these samplings the BOD5 and COD levels were considerably low.

A The highElectrical Conductivity and Boron levels are mainly due to natural causes arising
from the geological formations possibly associated with halite commonly associated with
evaporate deposits. When rainfall occurs, as on the 6/5/2014, these are dilutederaiéyd

A Total Hydrocarbons (TH) and FOG levels are below the detection limits indicating little, if any,
impact from the road network and traffic and restaurants and households, respectively.

A High levels of E. Coli after the rainfall events can be exulay fecal material, from a
variety of animals (pets, livestock, and wildlife etc.), that are washed out into staier
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following a rain event. The sedlquifer treatment is expected to prevent E. Coli or BOD5 and
COPD reaching the stream from wastewatisposed into septic pits.

A The TP concentrations were below the analytical detection limits. The only detected amount
is on the day that rainfall occurred, which could be due to fertilizers being washed out from
the fields.

The indications are that no ban wastewater leaks into the stormater network. Any contribution

of groundwater containing wastewater appearing as rising water at the marsh area is considered to
have been undergone natural satjuifer treatment. The agriculture areas around the lagpear
though to have an impact on the water ending up in the lake.

The impacts to the lake from other point pollution sources such as the petrol station, the uncontrolled
petroleum products junigard or the highway and adjacent road, cannot be identifisd the
monitoring carried out at the selected point of flow.

Changes of the water regime associated with the lake could have a serious impact on it. Such
changes could be:

A A stormwater network expansion to cover areas south of the Highway and disposimg- st
water beyond the Lake and depriving the flows to it. Any change should end upstream of the
main culvert, which passes under the Highway, and any network developed for the built up
area around the Lake should be a separate and independent of the owmgséhe
catchment area providing water to the Lake.

A The establishment in the future of a sewage collection network and transfer of the
wastewater for treatment outside the catchment area of Oroklini will reduce the quantity of
water flowing to the Lake huat the same time it will decisively improve the quality of the
surface water. Thus, it is suggested that, in this eventuality, a substantial quantity of tertiary
treated effluent be requested to be returned to the area for irrigation or other uses so tha
the water resources available in the area are maintained.

A Any improvement of the water supply system, which is bound to be carried out, will reduce
GKS ljdzZh yGAGe 2F adzyl O02dzyiSRE 6 SN GKIFG Aa f
& dzy I O O 2vdrgt ivGil be of the order of 20 to 25%. Thus, any efforts towards reducing
the loss of fresh water could amount to a reduction of the present replenishment by about
half the quantity that is being lost today. This will have an impact on the present atay w
regime reducing the available water resources.

Hydromorphological changes also within the catchment could also have an impact such as:

A Stream reed beds dominated by the Common Reed (Phragmites Australia), cover a significant
proportion of the area, ad are maintained by the seasonal surface and the subsurface flows
in the south part of the drainage area upstream of the Lake. These impound the stream
corridor and impair the free flow of water into the lake and at peak flows might lead to the
flooding d a wider area. A large quantity of reed biomass is removed using mechanical
means, normally just before the rainy season. Although this facilitates the inflow into the
lake their role as water purifiers in aquatic environments is diminished. Thus, tbeakati
reed beds should be made with extreme caution and only when deemed to be absolutely
necessary.
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A A drainage stream channelization and concrete lining should be avoided considering the
water purification potential of reed beds. The loss of reed bedstleeir ecosystem services
will downgrade water quality and will undermine the ecosystem as a whole.

Recommendations of pollution prevention control measures have been put forward for the Dry
cleaner, the Restaurants, and for the agricultural practice:

A For the Dry cleaner, compliance to the environmental permit terms is required, no storage of
large quantities of chemicals, solvent wastes and waste areas to be managed accordingly,
and a hazardous waste contingency plan must be developed.

A For the Restaants , among other, use of dry cleap methods to remove FOGs, reduce
water consumption, collect and send used grease to a licensed liquid industrial waste
collector, ensure grease traps are in place, dumpsters used for garbage should be protected
from rainwater to avoid unwanted substances from entering storm drains

A For agriculture, the Code of Agricultural Practice should be adhered to as well as any
restrictions on the quantity of fertilizers and their seasonal use. The same applies to any
agrochemica used.

Managing the traffic pollution risk from the Highway and the public road crossing the lake received
special attention.The protection system must cover both the regular starater runoff from the
roadways reaching the stream that feeds the Lakd #re event of an accidental spill of a pollutant
after a truck or bowser accident.

A simplified system is proposed in which stavater from the highway and the public road as well
runoff in the eventuality of an accidental spill, are made to enter alipgpéhat transfers them
downstream the Lake at the point of exit of the water to the stream that carries it to the sea avoiding
thus the discharge into the Lake.

Additionally, the systems involves a low wall at the rim and a crash barrier on or eitbesf dite
road. Traffic speed bumpsill slow motorvehicle traffic so that safety conditions are improved and
traffic accidents next to the Lake are prevented.

A Systematic Monitoring Program is proposed in order to control the potential sources obpolluti
Sampling at the point of entrance of the box culvert under the Highway and at the outlet of the
central stormsewer will show the importance of the reed beds.

The parameters that are proposed to be monitored and a monthly frequency at theastdrtess
intensive later have been indicated. An Occasional / Investigative Monitoring Program has also been
proposed at a point under the bridge to be sampled during a rainfall event, at least twice a year in
different seasons

An Emergency Plan is needed protecting the quality of the water flowing to, or stored in the Lake,
from sudden unexpected, accidental occurrences of a spill either of petroleum products, other
chemicals or sewage, due to a traffic accident involving a truck transporting sustarscds or due

to other circumstances. No matter how remote or rare might this possibility be of happening, the
Community and other stakeholders need to have a working Emergency Plan for such an eventuality.
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Such an Emergency Operating Plan should idetité potential hazards, the emergency procedures,
acquirement of the basic tools, training of staff and occasional drills, public campaigns, lists of
emergency contacts and establishment of a chain of actions for situations of an emergency.

The basic stepin responding to a spill, of a volume of a truck load or less, of an unwanted substance
are: Stop the spill, Contain and recover the spill, Collect the contaminated sorbent and Secure the

waste.
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1 INTRODUCTION

GAction Adé of the3-8 S NJ [ LC9b LINRP2SOG GAGE SR awSal2NI dAzy
o/ ,cnnnnmnl A Y with graldagreerhent refereddkbzé. £IFE1I0 NAT/CY/716, and for

which responsibility was within BirdLife Cyprus being one of the five beneficiaries of this project,

constituted of a study tited d 5 SGSNNXAYFGA2Y 2F AYLRNIFYyd KeRNRf 2
was performed. At the conclusion of the above study, which was performed by [.A.CO

Environmental and water Consultants Ltd, it was recommended that an analysis of the pressures

within the catchment area that affect or could affect the quality of the surface runoff should be

initiated. The European Commission gave permission to carry out the proposed study as part of the

LIFE Oroklini project.

I.LA.CO Environmental and Water Consultants Ltd has been contracted to carry out the follow up
recommended by the previous study as above, as per the Agreement of External Assistance no:
2014/1 signed on the 26" of February 2014.

hNR1EAYAQA [ 1S &chlifds () odlydzloderatél fuctudtion® iS €liniky @hSedch
compartment through the vyear, particularly in spring-autumn, avoiding fresh or hypersaline
conditions; and (b) reasonable water quality, particularly nutrient inputs (<1mg/I N).

The main objective of the present study is to thoroughly investigate via site surveys the Oroklini Lake
catchment area in order to a) identify, analyse and assess potential pressures (sources of pollution)
on catchment water and ground water quality, which would be serious enough to the Lake water
quality, and b) the sources of water contributing to the low and consistent runoff observed during
the summer months. An impact assessment is to be made through risk analysis, water sampling and
analysis, and provision of a recommended set of management measures safeguarding water quality
are other equally important objectives.

This report is the draft Final Report of the study as requested in the Agreement and which covers:

1. An inventory of all potential sources of pollution within the Oroklini Lake catchment area
(Point and Diffuse Sources), including associated emissions and type of pollution (such as
Nutrients, Chemical, Oxygen Depleting, Microbiological, Suspended matter), the location and
other available information such as name, source, etc.

2. A report on the existing storm water network and further plans for this as well as for the
sewage network.

3. An impact assessment and risk analysis of above sources on the basis of the { 2 dzZNXOS T
tF0Kgl & h wSOSLII2N) Y2RSt @

4. Analyses of collected samples of runoff water quality (three samples just upstream of highway
culvert, at the beginning, in the middle and 15 days prior to study conclusion) ¢ Parameters
involved include BOD, COD, selection of heavy metals, nutrients, microbiological load,
Suspended Solids, and others defined during the project execution.

5. Recommendations of pollution prevention and control measures.

6. A Design of a monitoring program for the quality of surface flow
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7. Aset up of an emergency plan

2 DRAINAGE CONDITIONS

2.1 SOURCES OF WATER

The water content of the Oroklini Lake and its operation depend entirely on the surface runoff of the
stream originating within the Oroklini catchment. A minor contribution is made by rainfall falling
directly on the lake area and the surrounding areas. By using the monthly rainfall data (1991-2005)
of Meteorological Station No. 713 at Aradippou, at 45 m a.m.s.l and 6,5 km to the northwest, over
the catchment area of 2,7 km? and an assumed runoff coefficient of 37%, which was deemed
reasonable for the extent of urbanization of the catchment, the runoff was evaluated® for a dry, an
average and a wet year (Table 2-2).

The imported water for domestic supply is another source of water that contributes, to a sizable
extent, the surface runoff, as rising water, near the marsh upstream the highway. A sizable amount
of the imported water for domestic purposes is reported by the Community Council to be
unaccounted for, increasing from about 30% in the period of 2007 to 2009 to around 50% in the last
three years. This amount of water is considered as being lost to the underground through aging and
faulty pipe distribution network (Tables 2-4 and 2-5).

Furthermore, there does not, as yet, exist a sewage collection system and thus septic cesspools are
being used at each house or building where water is used. On the average, 60% - 90% of the potable
water is directed to an on-site septic system. Water not returned to the underground is typically
used for irrigation and other applications. For the Oroklini Community having in mind the type of
housing and gardening, a quantity of some 70% of this water is assumed to be returned to the
groundwater (Tables 2-4 and 2-5).

The groundwater outflow from the area occurs irrespectively of the surface catchment but rather it
follows the existing subsurface hydraulic gradient and the subsurface lithological horizons. Part of
this water is expected to rise and replenish the runoff to the lake in the area of the marsh in the area
upstream the Highway and just downstream.

2.2 SURFACE WATER
2.2.1 Catchment characteristics

The Lake is replenished by the flow of the stream that issues from the 2,7 km? catchment area which
has been urbanized, almost totally, by the Oroklini community. The catchment area of the streams
flowing to the Lake and of the area around the Lake is shown on Map 2-1. Map 2-2 shows the
morphology of the area. Table 2-1 presents the main characteristics of the catchment areas.

! |.A.CO Environmental and Water Consultants Ltd, (2012): “Determination of important hydrological features for Oroklini
[ 1 S¢€Z &L thcPpiojyct LIFELO0 NAT/CY/716 where BirdLife Cyprus is an associated beneficiary
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The time of concentration (T.) for the catchment - the time needed for water to flow from the most
remote point in the watershed to the lake - with these characteristics has been evaluated to be 1,5
hours.

Table 2-1. Characteristics of the catchment area of the streams flowing into Oroklini Lake and of the Lake

itself
) Longest ) Min Basin Max Basin
Catchment Basin Area Mean slope of Mean Basin i i
2 ) Flow Path . Elevation Elevation
area (km?) Basin (m/m) Elevation (m)
(m) (m) (m)
Oroklini River 2,7 0,1 2500 39 1,7 171
Around the
0,5 -
Lake
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5% Oroklini Lake
m Catchment Area Around Lake
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Map 2-1. Satellite photo of the catchment area of the streams and the Lake

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -
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Map 2-2: Elevation map of the subcatchments around the streams and the lake
I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD - 5-
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2.2.2 Natural drainage network

The estimated surface runoff to the Lake has been evaluated using the Rational Formula on the basis
of the monthly rainfall of the Meteorological Station MS 713 at Aradippou which is the closest, being
only 6,5 km away, and most representative in terms of altitude (of 45 m. a.m.s.l) to the catchment
area of Oroklini. This runoff has been based only on the rainfall information available and an
assumed runoff coefficient. Measured runoff values are not available. It is expected that runoff is

Y2NBE AT adzyl O02dzy iSRé¢ g GSNJ adzldLX @ FyR g1l ai

The evaluation of the runoff factor has been based on a mix of land use making up the catchment
and analysed into 68% residential area and 32% other type (16% cultivated and 16% forest). The
hydrologic soil group on the basis of the classification by the NRCS (Natural Resources Conservation

Service, USDA)KI & 0SSy RSGSNNAYSR | & 2 Fm. éoba\Bpdzbd% the >

runoff coefficient for Residential area (single house plots) is 0,44, for cultivated land is 0,28 and for
forest is 0,18. These figures for the mix of land use as given above result to a coefficient of runoff of
37%.

Table 2-2 shows the runoff for a typical Dry (1995-96), an Average (1976-77) and a Wet year (2001-
02). This varies from 0,265 to 0,469 million cubic meters per year with totally dry months being
normally the months of May to August except for the wet conditions when flow is absent only in the
month of July.

Table 2-2: Estimated’ monthly runoff to the Lake (in m3) per type of hydrological year

Under DRY Conditions Under AVERAGE Under WET

MONTH (1995-1996) Conditions Conditions

(1976-1977) (2001-2002)
OCTOBER 4.714 21.857 30.749
NOVEMBER 41.892 61.498 26.464
DECEMBER 6.857 113.890 163.495
JANUARY 100.926 69.855 65.998
FEBRUARY 48.856 11.571 35.570
MARCH 23.035 20.357 41.677
APRIL 35.356 38.249 28.499
MAY 3.428 0 11.250
JUNE 0 0 21.857

JULY 0 0 0

AUGUST 0 0 23.142
SEPTEMBER 107 5.571 19.928
ANNUAL 265.171 342.848 468.629

2

[ 184 Cc2NBasSsSy

I.A.CO Environmental and Water Consultants Ltd, (2012): “Determination of important hydrological features for Oroklini
IFEA0 NAJY/CNJ16 véhdre BitdKifS CypribliR a8 SsOcinted beneficiary.
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2.2.3 Storm-water network

The storm-water network of Oroklini is shown on Map 2.3. This is divided into two parts: the central
one with an outlet of 120 cm culvert diameter and the western part with an outlet of 100 cm culvert
diameter. The whole network is within the catchment area that discharges into the Lake. It should
be noted that there is no officially registered stream by the Land Registry Department and thus no
stream appears on the Cadastral maps. As a result, the natural stream has been tampered with by
the urbanization and most of the flow is currently carried through the stormwater network.

The Photo 2-1, taken on the 6" of May 2014 during a storm, shows the exit of the box culvert under
the Highway.

Photo 2-1: Stream flow towards the Lake on the 6" of May 2014. Drainage of highway runoff may also be
noted

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD - 7-
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Map 2-3. Extent of the storm-water network at Oroklini Village

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD
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Photo 2-2, taken on the same day as above, shows the 100 cm diameter storm-water outlet of the

western section of the network flowing towards the culvert under the Highway (point 2 on Map 2-3).

Photo 2-2. Storm-water outlet of 100cm diameter, of the western section of the network

Photo 2-3, taken on the same date as above, shows the 120 cm diameter outlet of the central part of
the storm-water network of Oroklini Village (point 1 on Map 2-3).

The Photo 2-4, taken on the same date as above, shows the inlet of the storm-water sewer collecting
the water from a small area upstream the Highway underpass and receiving runoff from the eastern
part of the highway itself and discharging it downstream of the Petrol Station to the small eastern
part of the Lake (point 3 on Map 2-3).

The Photo 2-5 shows the outlet of the storm-water sewer collecting the water from a small area
upstream the Highway underpass and discharging it to the Lake (point 4 on Map 2-3).

Of interest to note is the amount of sediment and garbage carried through the entire storm-water
network which, if not held by the reed, will end up in the Lake itself. The value of the reed beds for
this purpose is discussed in more detail in subchapter 3.3.1 of this report.

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD - 9-
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Photo 2-4. Entrance to the eastern part of the local drainage system in the area of the Lake which
ends in the eastern part of the lake, next to the petrol station.

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD
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Photo 2-5. Outlet of western part of local storm-water drainage at the Lake area

2.2.4 Highway drainage and present conditions

The storm-water runoff and potential accidental spill of petrol and other chemicals of the Paralimni
¢ Larnaca Highway and of the road crossing the Lake connecting the coastal area to the Oroklini
community is of some concern for the sensitive Oroklini Lake. The existing runoff management
conditions at the highway and the road crossing the lake are as shown on Map 2-4 and Table 2-3.

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD - 11-
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Map 2-4. Storm runoff management conditions at the Highway and the road crossing the Lake

I.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -12 -
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Table 2-3. Storm water runoff management at the Highway and at the road from coast to Oroklini

Location as per Type of structure
Map 2-4 P

AtoB Flow through a concrete ditch (for half distance) and earth ditch (Photo 2-6)

BtoC Flow without ditch discharging to a point above the Box Culvert (Photos 2-7 and 2-8)

DtoC Flow without ditch discharging to the point above the Box Culvert (Photos 2-7 and 2-8)

EtoD Flow without ditch discharging to point D through a small v-notch (Photo 2-9)
Flow through concrete ditch up to half distance and discharge to the eastern part of the

EtoF
lake (Photo 2-10)

GtoH Flow through concrete ditch and discharge to the adjacent service road, which lies on a
lower elevation Photos 2-11, 2-12 and 2-13)

ItoH There is no ditch (no Photo)

ltol Runoff is collected at a concrete ditch at the side of highway and discharged to inlet at
entrance of bridge. (Photos 2-14, 2-15, 2-16 and 2-17)

KtolL There is no ditch. Runoff discharges on either side of the road (Photos 2-18 and 2-19)

Photo 2-6: Points A to B: Runoff through a concrete and Photo 2-7: Points B to C and from D to C: Runoff
an earth ditch discharging to a point above Box Culvert without ditch

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -13-
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Photo 2-8: Runoff from Highway between points B to C Photo 2-9: Points E to D: Runoff discharging to point D
and from D to C flowing over culvert and to the Lake through a small V-notch

Photo 2-10: Points E to F: Flow through concrete ditch
(for half distance) and discharge to the eastern part of
the lake

Photo 2-11: Points G to H: Runoff through a concrete
ditch and discharge to the adjacent service road

From the existing conditions at the highway and the road crossing the lake, it is apparent that no
management plan to control the runoff away from the Lake exists. Rather, all the runoff finds its way
to the lake. The same can be assumed that will happen in the event of an accident of, for example, a
truck carrying petrol or any other chemical or of a bowser carrying wastewater.

This does not include the Petrol Station for which, as its described in paragraph 3.1.1.3, proper steps
and measures have been taken to prevent pollution from within the grounds of the Station.

Obviously, a management plan needs to be established to correct the situation for the Highway and
the road crossing the Lake. Some suggestions /recommendations towards this direction are provided

later in the text.

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -14 -
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Photo 2-12: Points G to H: Runoff through a concrete Photo 2-13: Points G to H: Runoff through a concrete
ditch and discharge to the adjacent service road ditch and discharge to the adjacent service road

—

Photo 2-14: Point J to I: Concrete ditch starting from Photo 2-15: Zoom —in of area shown by Photo 2-14
sideer oad entering Hi ghway
products storage

Photo 2-16: Point J to I: Concrete ditch off side of Photo 2-17: Cascade steps for runoff flow into storm-
highway before entering cascade steps and entering the water sewer shown on Photo 2-4
storm-water sewer

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -15-
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Photo 2-18: Points K to L: The road connecting the coast Photo 2-19: Points K to L: The road connecting the
to Oroklini and crossing the Lake (looking north). Runoff  coast and Oroklini and crossing the Lake shown to the
flows to the Lake on either side right (looking south). Runoff flows to the Lake on
either side

2.3 GROUNDWATER
2.3.1 Hydrogeological conditions

The upstream half of the catchment is made up of the Athalassa Formation (Upper Pliocene to
Lower Pleistocene) which overlies the Nicosia Formation, exposed further downstream and covering
the Lake area as well. The Athalassa Formation is made up of multiple layers of median to coarse
grained, fossil bearing calcarenite with intervening layers of sandy marl.

The Nicosia Formation (Pliocene) is made up of fossil bearing grey marls and fine to coarse
calcarenites. A gradual transition from fine grained rocks such as silts to more coarse grained such as
calcarenites is observed from below to higher grounds.

Within the catchment there are no wells or boreholes bearing water indicating the very poor water
bearing capacity of both formations in the area. An exception is the spring at the foothills in the
northwest of Oroklini village which issues from calcarenitic deposits of the Athalassa Formation. This
spring has been cultivated and the water is pumped uphill to irrigate forest vegetation.

The dominating hydrogeological element in the area of the marsh and the Lake is the clay, the marls
and the siltstones. These form an impervious horizon to the downstream movement of
groundwater.

2.3.2 Replenishment of the groundwater

The subsurface horizons in the area are being replenished with good quality water partly by local

rainfall and from the surface runoff® ! aAT loftS &a2dNDS 2F FNBaK aoc
presumably through aging and faulty pipe distribution network (Tables 2-4 and 2-5) as reported by

the Community Council. The last complete estimates (2012) indicate an annual quantity of some

400.000 cubic meters. Thus, more water is purchased than sold, the difference being lost to the

groundwater (Table 2-4 and 2-5).

Furthermore, and since there does not as yet exist a sewage collection system and instead septic
cesspools are being used at each house or building where water is used, considerable quantities of

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -16 -
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untreated urban wastewater finds its way into the groundwater (Tables 2-4 and 2-5). The estimated
annual amount of wastewater retuned to the groundwater (2012) is of the order of 271.000 cubic
meters.

Table 2-4: Losses (Unaccounted water) from domestic water network and return to the groundwater (in m3)

YEAR 2007 2008 2009 2010 2011 2012 2013*
UNACCOUNTED 158.560 142.633 152.910 246.174 332.936 401.541 259.251
DOMESTIC (70%)** 237.671 205.069 256.547 302.140 278.631 271.062 218.567
TOTAL 396.231 347.702 409.457 548.314 611.567 672.603 477.818

*incomplete data

= Spwage water discharged through @ite septic cesspoodd each house used in lieu of an absent

sewage collection system, adding an estimated 70% of the used potabletavéttergroundwater.

The groundwater outflow from the area occurs irrespectively of the surface catchment. It rather
follows the existing subsurface hydraulic gradient and lithological horizons.

2.3.3 Rising water

The losses of fresh water from the water supply network and the return of wastewater to the
groundwater contributes to the water resources of the area. Part of this water rises and adds to the
runoff to the lake in the marsh in the area, mainly upstream and partly just downstream of the
Highway.

Evidence of this is shown (Figure 2-1) by the rise of the groundwater level in mid-August (16/8/2012)
as recorded in an investigative borehole drilled? just downstream the Highway.

This rise occurred although there was no rain during that period. On the same date increased runoff
was observed at the culvert under the Highway.

This has also been the long-time observation of local residents, in that there is presence of water
which, in effect, it is groundwater that rises gradually to the surface at the marsh area upstream of
the highway. This is the main reason that flow could be observed at the stream under the Highway
culvert during summer, in periods without rainfall.

% | A.CO Environmental and Water Consultants Ltd, (2012): “Determination of important hydrological features for Oroklini
[F18¢éx C2NBasSSy |a LI NI 27T BitdkfsCydrdhliRad SsOcibted béni€amy.n
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The increase of domestic water import to the area and the consumption which almost doubles
(increase by 60-70%) in the period of July ¢ August, as shown in Table 2-5, is the reason why
groundwater exceeds the capacity of the aquiferous zones and rises to the surface.

l'Y20KSNJ NBFaz2zy OldzaAyd GKS 200dzZNNByOS 2F WNRAAY:
thed 3f SBAO0 az2f2yOKIfl1aé oalfae az2rata ogAIGK (G@LAOIH T
a very low permeability not allowing the travel of groundwater in the same amounts further

downstream.
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Figure 2-1: Groundwater level observations showing a rise during the touristic month of August which can
only be attributed to increased return of wastewater to the underground since rainfall was nil.

2.3.4 Wastewater

The residences, institutions, the commercial and industrial establishments of the community
produce urban and urban-like wastewater, that is disposed into onsite septic systems.

The passage of wastewater through the unsaturated zone and the aquifer provides a purification

stage to a large extent through the well-known G & A f I lj dzA FSNJ (0 NBelmajof Sy (1 ¢ 2
purification processes occurring in the soil aquifer system are: slow-sand filtration, chemical

precipitation, adsorption, ion exchange, biological degradation, nitrification, denitrification and

disinfection. The wastewater having travelled some distance is expected through SAT to have a

quality suitable for a variety of non-potable uses especially for unrestricted agricultural irrigation.

Urban wastewater has higher concentrations of the following polluting parameters: Suspended
Solids ¢ TSS, Organic load defined by the parameters of COD and BODs, compounds of Nitrogen and
Phosphorous and Coliforms. In the case that this wastewater does not receive effective and
adequate treatment, the polluting load can produce serious problems to the natural receptors. The
presence of organic load leads to the development of de-oxygenation of the natural water receptors
(reduction of the concentration of dissolved oxygen). The ammonium nitrogen is converted to
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nitrates which also lead to de-oxygenation. The nitrogen (in the form of ammonia and nitrogen) as
well as phosphorus are the two categories of nutrients responsible for eutrophication.

The presence of these has been examined through analyses on samples obtained at the point where
surface runoff enters the culvert, which is under the Highway, and flows to the Lake.

On the average, 60% - 90% of the used potable water is disposed to individual on-site septic systems.
Water not returned to the underground is typically used for irrigation and other applications. For the
Oroklini Community having in mind the type of housing and extent of gardening, a quantity of some
70% of this water is assumed to be returned to the groundwater (Tables 2-4 and 2-5).
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Table 2-5. Purchase, Sale and Unaccounted water Oroklini Municipality for 2007 — 2013 (in m®)*

YEAR 2007 2008 2009 2010 2011 2012 2013
MONTH PURCHASE SALE PURCHASE SALE PURCHASE SALE PURCHASE SALE PURCHASE SALE PURCHASE SALE PURCHASE SALE
JANUARY

64.530 85.206 58.656 90.571 103.691 106.574 77.190
FEBRUARY 64.131 74.423 62.235 101.912 78.759 73.864 79.331
MARCH
70.530 75.407 74.134 96.041 111.984 114.129 91.855
APRIL
MAY 84.170 75.251 99.988 103.626 103.579 105.859 110.170
88.390 68.217 78.777 112.613 126.692 139.738 120.085
JUNE
JULY
104.780 76.680 107.661 133.659 142.743 157.161 136.705
AUGUST 109.018 64.328 115.199 127.235 125.883 123.095 122.738
SEPTEMBER
95.580 66.730 91.225 135.048 129.449 145.477 145.655
OCTOBER
NOVEMBER 82.211 78.953 89.073 98.855 89.823 84.414 N/A
74.280 63.348 108.952 109.870 116.421 125.694 N/A**
DECEMBER
TOTAL 498.090 | 339.530 | 435.588 | 292.955 | 519.405 | 366.495 | 677.802 | 431.628 | 730.980 | 398.044 | 788.773 | 387.232 | 571.490 | 312.239
158.560 142.633 152.910 246.174 332.936 401541 259.251
UNACCOUNTED

309

(m” & %) 31,83 32,74 29,44 36,32 45,55 50,91 45,36

*Source: Oroklini Village Board ¢ Monthly data were not available, while the purchasing and selling periods are different, thus not allowing for a one-to-one comparison.

** Not Available
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3 ANALYSIS OF PRESSURES AND IMPACTS

3.1 POTENTIAL SOURCES CFOLLUTION
3.1.1 Point Sources

The total Catchment Area to the Lake covers an area of 3,2 km?* as mentioned in Chapter 2.2.1 and
shown in Map 2-1. Within this area there is a built up area with the corresponding amenities. These
amenities include the potential point pollution sources, which amount to seven restaurants, one dry-
cleaner, a petrol station, an uncontrolled dump site in the southwestern part of the lake, an
uncontrolled storage plot for petroleum products on the south-eastern fringe of the catchment
upstream of the highway, the highway itself and the road from the coast to the village where road
runoff and a possible truck or bowser accident carrying petrol or other chemicals or wastewater
could result to a spill which could end up in the Lake. The potential point sources are pointed out on
Map 3-1 along with a view of the residential town planning zones and the agricultural areas.

Agricultural areas are presented in more detail in paragraph 3.1.2 and Map 3-2 that follow.

Information about the actual number and exact position of the restaurants and the dry cleaning
store was provided by Mr. Andreas Theodosiou, Director of the Oroklini Community Council during a
meeting on the 11" of March 2014. These were spot checked and visited by I.A.CO. The Petrol
Station is situated at the northeastern part of the Lake. The uncontrolled dump site at the
southwestern part of the Lake and the plot with uncontrolled storage of petroleum products,
considered as potential point sources were located during a visit by members of the I.LA.CO team on
the 6™ of May.

3.1.1.1 The Restaurants

The main issues that differentiate restaurants from housing units as it concerns to wastewater, are
Fats, Oils and Greases (FOGs) thatresult F N2 Y (1 KS 1 AFor®hic S36d an indil andlySsd
of Total Hydrocarbons was conducted in order to check the level of Hydrocarbons. According to
these initial results a more detailed analysis involving Total Petroleum Hydrocarbons (TPH) and FOGs
were to be made in order to finalize whether the increased levels of Hydrocarbons were due to TPH
or due to FOG resulting from the restaurants. As a result as shown on Table 3-4, there was no need
for TPH analysis since the Total Hydrocarbons and the FOGs were below the detection limit (Table 3-
4 in paragraph 3.1.3 and Appendix 7-1). FOGs tend to accumulate on pipes, pumps, and equipment

and sometimes obstructlines.2 KSy {1 AG0OKSyQa ¢l 4GS @S3aSalrot s

ending up in the storm water network, it eventually ends up in the lake, as it is discussed in
subchapter 2.2.3. Thus, as it is also further discussed in paragraph 3.1.3, the samples taken at the
entry of the culvert under the Highway, indicate low concentration of TPH and the FOGs.

Photo 3-1 shows an example of poor waste vegetable oil management in a case outside one of the
seven restaurants (Photo 3-1).

2At
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Map 3-1. Potential Pollution Sources within the Catchment Area

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD
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Oils and fats flowing onto the
road

Photo 3-1. Waste vegetable oils and greases from a restaurant disposed to a street and collected by storm
water network

3.1.1.2 The Dry cleaner

The dry cleaning store shown in Photo 3-2 is equipped with modern dry cleaning machines that use a
closed-loop system. This means high solvent recovery rates and reduced air pollution. The solvent
used in the process is PERC (tetrachloroethylene). PERC is one out of the 45 priority substances listed
in Directive 2013/39/EU*.

Possible sources of all priority substances according Directive 2008/105/EC, were investigated in

detail A y i K S Prepa@t®rSodan Indgentory of Emissions, Discharges and Lossesritf Brnid
Priority Hazardous SubstanéesUnder this project, the catchment was suggested as one of the
GK2GalLkRiaé¢d GKFG ySSR (2 0SS 02yaiRShtbRhatfwddd) (G KS
probably include PERC either on a regular basis or on an investigative basis of monitoring. From the

site visits performed, it seems that the dry cleaner management keeps all the precautions and terms

set to it in the Environmental Permit granted by the Department of Environment for waste disposal

and by the Department of Labor Inspection for air emissions, reducing the pollution risk to a
minimum.

* Directive 2013/39/EU amending Directives 2000/60/EC and 2008/105/EC as regards priority substances in
the field of water policy

> Department of Environment, Contract Number 14/2012 ¢ assigned to I.LA.CO Environmental & Water
Consultants Ltd

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -23-
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Photo3-22 Dry <cl eaner in Oroklini’s community
3.1.1.3 The Petrol Station

Of particular concern to the sensitive area of the Oroklini Lake has been the presence of the petrol
station only a few meters away from the Lake as shown on Map 3-1. Observing the present
conditions regarding the disposal of runoff both of storm water as well as of any other chemical, oils
and petrol, it appears that a number of measures have been taken to safeguard the disposal of any
of these to the Lake.

The following measures have been observed:

A Peripheral screened gutter around the petrol pumps (Photo 3-3) leading effluents to a
concrete watertight tank (Photo 3-4) ;

A Peripheral low cornice wall around the whole property controlling any disposal of liquids
from it (Photo 3-3);

A A screened gutter at the entrance of the Petrol Station prohibiting any outflow of effluents
from the station to the road and to the storm-water network (Photo 3-5).

Additionally, due to its proximity to the lake, special measures, already reported to the European
Commission, have been taken so as to limit any possibility of any leakage. These include:

a) adouble wall ceiling of the underground storage facilities,
b) an electrical detector of any oil leak,
c) special leakage infrastructure facilities,

d) anumber of shear valves to prevent any leakage,

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -24-
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e) an oil water separator Class A for collecting any water / oil leakage coming from the petrol
station which then is being treated towards the waste treatment pipeline in a concentration

of not more than 5 ppm, and

f) avapor recovery unit to limit and prevent any smell vapors.

EZ
Tl

Peripheral
screened gutter
around the petrol
pumps

Photo 3-3. The Petrol Station 10-20m away from the Oroklini Lake

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD
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Photo 3-4. Concrete watertight tank properly emptied occasionally

Photo 3-5. Screened gutter at the entrance of the Station collecting all effluents from the Station and
discharging them into the watertight tank

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -26-
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3.1.1.4 The Uncontrolled Dump Site southwest of the Lake

During a site visit at the catchment area on the 6™ of May, an uncontrolled dump site was detected
on the south-western part of the catchment area of the Lake as shown on Map 3-1. Photos 3-6 to 3-
9 show the extent of various types of wastes dumped at this site. Excess storm-water which
becomes runoff flows directly into the lake as there is no control or management for it. On the basis
of a research of satellite photographs (Google Earth) this site seems to be active since and before
2003.

Photo 3-6. Entrance to the uncontrolled dump site

Photo 3-7. Inert and electronic equipment wastes at the uncontrolled dump site

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -27-
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Photo 3-8. Tire wastes at the uncontrolled dump site

Photo 3-9. Inert wastes and pruning wastes at the uncontrolled dump site
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3.1.1.5 The Uncontrolled storage plot for petroleum  and other products

On Map 3-1 a site of uncontrolled storage of petroleum products and scrap metals is shown on the
south-eastern fringe of the water-divide of the catchment just north of the Highway. Photo 3-10
shows a view of the storage site from which the storm-water runoff ditch begins, enters the highway
and ends up in the Lake as discussed in detail in paragraph 2.2.4 under ¢Highway drainage present
O2yRAGAR2Y &t D

The present day conditions of the storage site are presented in the Photos 3-10 to 3-15 shown
below. No storm ¢ water runoff management arrangement has been noticed except the discharge to
a ditch next to the entrance road to the highway that eventually ends up to the Lake. The same
holds for any oils, greases and other petrol products that find themselves disposed within the yard.

This storage area of scrap metals and petroleum and other products presents a threat to the
sensitive environment of the Lake especially since the full type of products stored in the area are not
known and runoff, as explained, finds itself flowing to the Lake.

Photo 3-10: View of the uncontrolled petroleum products storage site from the highway exit (below) and
view of the vehicles from within the plot

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -29-
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Photo 3-12: Lead additive products (for old Photo 3-13: Engine oil products within the site
engines designed to run on leaded petrol)

Photo 3-14: Two photos showing tanks for fuel Photo 3-15: Scrap metal within the yard
supply

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -30-
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3.1.1.6 The Highway and road from coast to Village

I Yl 22 NO2AINDSYE G 2F LRttt dziAz2y RdzS (2 GKS KSI g

Paralimni ¢ Larnaca highway which crosses the stream which discharges to the lake area.
Additionally, another source is the road connecting the coastal area to both the highway and the
Oroklini Community and which crosses the lake itself.

A serious potential pollution source is also a possible traffic accident, when especially it might
involve a truck carrying petrol and or other chemicals, on both the highway bridge itself and or on
the road crossing the lake. These need to be seriously considered.

The sensitive wetland ecosystem of Oroklini Lake needs to be protected by minimizing the road and
bridge-related impact risks by establishing protective measures to reduce the runoff of pollutants,
through the use and proper maintenance of structural controls.

The pollutants generated by motor vehicles, involving mainly petroleum hydrocarbons, through
emission and deposition of automobile exhaust fumes and through discharges of both fluids and
solid particles while travelling and braking, run off by themselves or are carried away by storm water
runoff.

Evaluation® of the land uses and their respective catchment areas suggested that the degree of
automotive exposure (a combination of duration of exposure to vehicles with engines running and
volume of traffic) is the primary factor in the generation of petroleum hydrocarbons in runoff from
automotive-intensive land uses. The intensive presence of traffic on the highway but also on the
road towards Oroklini and crossing the Lake make these a serious polluting source.

The main pollutants found’ in highway runoff, along with their likely sources, are shown in Table 3-1.
Thus, runoff from the operation of the highway and the road can adversely affect vegetation, the
surface waters, and the wetland with a variety of pollutants, including sediments, heavy metals,
hydrocarbons, and toxic substances. The sources of highway runoff pollutants fall into two main
categories: vehicle traffic and, traffic accidents (especially trucks carrying petrol or other chemicals).

Suspended solids increase turbidity, heavy metals are toxic to many aquatic organisms, and
nutrients stimulate growth of algae and aquatic weeds and develop eutrophication, and BOD
reduces the dissolved oxygen. Poly-aromatic Hydrocarbons (PAHs) found in petroleum products
pose risks to fish and other aquatic species.

6 Shepp, D.L. 1996. Petroleum Hydrocarbon Concentrations Observed in Runoff From Discrete, Urbanized
Automotive-Intensive Land Uses. In Proceedings of Watershed 96: Moving Ahead Togetwtimore, MD,
June 8¢12, 1996.

7 National Cooperative Highway Research Program (NCHRP). 1999. Assessment of Impacts of Bridge Deck
Runoff Contaminants on Receiving Waters. Research Results DigeNtimber 235. National Research Council,
Transportation Research Board, National Cooperative Highway Research Program, Washington, DC.

0 NI
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Table 3-1: Primary sources of highway runoff pollutants

Pollutants Primary source
Particulates Pavement wear and vehicle maintenance
Lead, cadmium, copper Tire wear, lubricating oil and grease, bearing wear
Chromium, copper, nickel, cadmium Metal plating, moving engine parts, brake lining wear
PCBs PCB catalyst in synthetic tires
Spills and leaks of motor lubricants, antifreeze hydraulic
Petroleum, ethylene glycol fluids

3.1.2 Diffuse Sources
3.1.2.1 Agriculture

With respect to agriculture, the diffuse sources include the agricultural practices that result in
pollutant loads. Due to the fact that a substantial area within the catchment area is occupied by
agricultural activities, data were requested and granted from the following relevant public services:

A Up-to-date data about the area per type of crop, for each parcel that is cultivated within the
catchment area. (GIS Section, Technical Services, Cyprus Agricultural Payments Organization
- CAPO)

A Up-to-date data about the agrochemical products used for the above referred crops.
(Agrochemicals Control Section, Department of Agriculture, Ministry of Agriculture, Natural
Resources and Environment)

The parcels covered by crops that fall within the catchment area under study, sum up to an area of
0,82 km?, from which an area of 0,055km? is fallow land. The proportion of each crop cultivated in
the catchment area is shown in Table 3-2 and Figure 3-1 that follow.

The spatial distribution of the above mentioned crops per parcel is presented in detail on Map 3-2.

In the following ph2 G 2 A NJ LIK | & | ‘rkdfis Bresénhted, garkicSlarOoNIhd d@sEside of
the lake. On the back of the landscape shown in Photo 3-16, the barley bales can be distinguished.
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Map 3-2. Crop type per agricultural parcel within the catchment area
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Photo 3-16. Barley crops on the western part of the lake

Table 3-2. Variability of crop cultivation for the cultivated land in the catchment area

Crop Area per crop (m?)

Olive Trees 1.600

Alfalfa 3.200

Avena Sativa 4.200
Hay Barley 10.100
Hay Wheat 12.700
Lolium merredin 313.700
Barley 417.300
Total 762.800
Fallow Land 54.900

Crops cultivated in the catchment area

Olive Trees 0,2%
Alfalfa0,4%

AvenaSativa 0,5%

S HayBarley 1,2%

Hay Wheat 1,6%

Figure 3-1. Variability of crop cultivation for the cultivated land in the catchment area

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -34-
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The data requested concerning agrochemicals used on these crops are as follows per main

ingredients:
2,4-D fenoxaprop-p-ethyl pendimethalin tribenuron methyl
dicamba iodosulfuron methyl-sodium pinoxaden chlorpyriphos
tritosulfuron glyphosate florasulam dimethoate
mecoprop-p mesosulfuron prosulfocarb triadimenol

The above mentioned substances are included in agrochemicals used on cereals. Most of them are
contained in herbicides, while chlorpyriphos and dimethoate are contained in insecticides and
triadimenol in fungicides. Farmers usually are familiar with the product names rather than their
ingredients. Once these product names are known, their ingredients can very easily be determined.

I O0O2NRAY3 (2 (KS CABfdpdratiow & hdanMelitory2oF EmiésiknS, DidchiBe S Ol &
and Losses of Priority and Priority Hazardous Substancesé®, in regard to ammonium fertilizers, these

are used mainly in cereals. The enrichment of soil nitrogen through the application of ammonium

fertilizers, their ammonium form predominates their nitrate form due to the fact that it can be

restrained better from soils colloids, thus reducing losses caused by washout. The application of

ammonium fertilizers must be followed by watering until the fertilizers are dissolved, or if this is not

possible fertilizers must be incorporated into the soils in order to minimize the losses of nitrogen to

the atmosphere.

Pollution from agrochemicals and fertilizers is considered to be diffused due to the fact that it is

considered that it can contribute to the introduction of all the relevant substances, only in a general

level of application. The crop fields that are likely to affect the lake water quality are the ones at the
ySIENBald RA&AGFYOSTI FTNRBY 6KAOK FaAINRPOKSYAOIfaQ FyR
surface water runoff.

The parameters selected for the monitoring of the impact of the agriculture areas were TN and TP to

represent the possible pollution from fertilizers. For the investigation of agrochemicals there must

be a further survey with the specific farmers of the area that cultivate on the previously mentioned

fields. Further analysis on this issue is presented in Chapter 5, in which a program is proposed for the

water quality monitoring of the lake.

3.1.2.2 Non-sewered urban area

The urban waste-water sewerage network 2 Flarrtaca Sewerage and Drainage Board€ O20SNAE |y
area that reaches the Oroklini administrative boundaries, but only for a narrow land area, some

450m wide, within the administrative boundaries which is adjacent to the coast-line, comprising

mainly the touristic Town Planning Zones | a LJS Nity &f KaBnacaiand Suburbs New Local

Development Plané &

& Contract Number 14/2012, Department of Environment, Ministry of Agriculture, Natural Resources and
Environment, Final Report ¢ December 2012
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sewer system, and all housing units drain their sewage waste into site septic systems. Map 3-1

shows the urban areas within the catchment area, with no sewerage system. This is based on all the

designated NBAARSYGALE G266y LI | SYatérheyftdf Poli& §6rXRe Courfr@ideNR A y 3
of Cyprus ¢ Larnaca District ¢ Spatial Region | ¢ Voroklini ¢ 5 SOS Y 6 S NiithHthe mapéoeing

available on the Town Planning and Housing DepartmentQd ¢80 &4A G S

According to Article 16 of the Urban Waste Water Directive (UWWD) 91/271/EEC, Member States

shall ensure that every two years the relevant authorities or bodies publish situation reports on the

disposal of urban waste water and sludge in their areas. The latest Report™ of the Department of

Environment under Article 16 of the UWWD was submitted in October 2012 and covers the time

period between 2009 and 2010. This Report states that the National Implementation Plan of 2008

sets OrokliniQ&  O& yné bEBhe 50 rural areas with population equivalent (p.e.) above 2.000.

Specifically it has a p.e. of 11.000. A revised National Implementation Plan is under preparation. The

2 §SNJ 58S@St 2LIYSyi 5SLJ NI YSyi 02550 Workyhop ®@5 OS Y0 SN
Compliance Promotion and Development of Structured Implementation and Information

Frameworks (SIIFs): dTowards a Modern Information System for the Urban Waste Water Treatment

Directive (91/271/EEC)é G KI G (2271 LI I OS Ay of thAlWBDAePréséntdtivel Y | LIN
during this workshop, presenting the current status of the Monitoring of the Implementation Plan in

/ @LINHza =z & Al O2 yieSoNyiddicatedNBaf theAcyhdtr@tion o Sy nbtdsk

would start in 2014 and last for 24 months. As of today the Oroklini Community Council has not

referred to such planning.

As it is shown in Maps 3-1, a percentage of 682 2 F G KS OF G OKYSy G Qaisl NBI 1]
residential which refers to other built-up areas or areas where residential construction is permitted
under the Town Planning and House Department Regulations.

The parameters selected for the monitoring of the impact of the urban area with no sewage are
BODs, COD, TN, TP, TSS and Fecal coli forms.

3.1.2.3 Storm-water runoff

When rain falls, the runoff in an urban environment washes pollutants off the roadways, parking
lots, construction sites, other impervious surfaces, roofs and lawns. Thus, urban runoff carries a
mixture of pollutants, such as gasoline, motor oil, heavy metals, trash and other pollutants from the
streets and parking lots, suspended solids from construction sites, oxygen demanding substances,
toxic metals and trace elements, organic contaminants as well as nutrients from fertilizers and
pesticides from lawns, and pathogenic bacteria, which may be harmful to receiving waters.

Roads and parking lots are major sources of polycyclic aromatic hydrocarbons (PAHs), as well as of
the heavy metals nickel, copper, zinc, cadmium, and lead. PAHs are common by-products of
incomplete combustion from vehicles, wood and oil burning central heating systems. These may

*http://www.moi.gov.cy/moi/tph/tph.nsf/All/2F78D950889B63E6C2257C47004106A6/Sfile/02 voroklini.pdf
%http://www.moa.gov.cy/moa/environment/environment.nsf/D3C3E85AE3A886DFC2257C610046B65F/Sfile/
ReportArticlel16UWWTDSituation2009and2010.pdf
Yhttp://www.moa.gov.cy/moa/wdd/wdd.nsf/All/A924DFDF2523B0ADC2257AD30041196A/$file/Presendation

-pdf
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accumulate in bottom sediments in urban streams and marshes and are taken up by aquatic
organisms.

The main source of many metals in urban runoff is vehicle traffic. Concentrations of zinc, which
could be toxic to aquatic life, cadmium, chromium and lead, appear' to be directly related to the
volume of traffic on streets that drain into a storm sewer system. Some 70% of the zinc and lead in
urban runoff has the streets as a source. Outdoor storage of scrap metal could also be a source.

Urban runoff could be loaded with sediment (see Photos 2-2 and 2-3) especially if construction sites
are poorly maintained. Furthermore, it could contain flakes of metal from rusting vehicles, particles
from vehicle exhaust, bits of tires and brake linings.

Organic material such as pet waste, dead animals, leaves, grass clippings and litter use up oxygen, as
these materials decay, needed by aquatic life in the Oroklini Lake (Photo 3-17 and 3-18).

Generally, high faecal coliform bacteria counts for urban runoff (see analytical results of 14 to 25
thousand /100ml during rain) are typical for small urbanized areas. The sources of bacteria in urban
runoff include sanitary sewer overflows, pets, urban wildlife such as pigeons, etc., (Photo 3-17).

Keeping pollutants out of storm-water runoff is less expensive than installing storm-water treatment
facilities. The Oroklini Community Council needs to consider:

A Construction site erosion control regulations;
A Enactment of regulations regarding storm-water management in new developments;

A Development and implementation of a comprehensive storm-water management plan by
extending the present storm-water network;

A Consideration of sponsoring or providing incentives for household hazardous waste
collections, and disposal of toxic wastes properly;

A Consider oil recycling enforcement;

A Maintain clean roadways and pavements to keep waste out of storm-sewers;

A Campaign for citizens to maintain and tune cars and repair leaks;

A Limit the use of fertilizer and pesticide use;

A Campaign for cleaning up pet waste

2 GWQ020 Polluted Urban Runoff ¢ A Source of Concern 1-02-97-5M-20-S DNR: WT-483-97 http://clean-
water.uwex.edu/pubs/pdf/urban.pdf
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Photo 3-18: Discharge with debris at the outlet of the central storm - water network. The role of the reeds in
controlling pollutants is clear

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD
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3.1.3 Impact Analysis based on Monitoring Results

Duringthestudy a 5 SO SNXA Y GA2Y 2F AYLRNIFY(l KeNevdé23IAO!
2012, surface water standing in the lake was sampled on the 21°% of June and 10™ of October 2012

and the results were compared to average river water values, the EU Drinking standards and the

Cyprus Threshold Values. The samples were taken from a point within the lake in its northern part.

The sample analyses results and above mentioned comparison values are presented Table 3-3.

Table 3-3. Results of | ake’s sur fAadien@d.4ofldFE+@r o amp | € Reasaloy s ¢
and Management of Oroklini Lake SPA (CY6000010) inLarnaca Cy pr us”
Surface water results EU
Mean Lo
. Drinking Cyprus
. composition
Parameter Units . Water Threshold
21/06/2012 | 10/10/2012 | of world river -
13 Standards Values
water o’
Total Nitrogen mg/L-N 7,8 10,1
Nitrites NO," mg/L-N 0,1 0,03 0,50
Total Ammonia
) mg/L-N <0,6 4,2
Nitrogen
Ammonium NH4+ mg/L-N <0,58 4,0 0,50 0,50
Total Phosphorus mg/L-P 0,20 0,09
Soluble reactive
mg/L-P <2,6 <2,6
Phosphates (SRP)
HCO;3 mg/L 308 355 58
co;™* mg/L <1 <1 7
5042' mg/L 4.092 4.498 11 250 250 ¢ 3.000
cr mg/L 2.942 3.120 7,8 250 250 ¢ 3.000
NO; -N mg/L-N 3,25 1,68 1 50 50
F mg/L <1,2* <1,2* 1,5
ca” mg/L 441 511 15
mg™* mg/L 657 759 4,1
K* mg/L 23 36
Na* mg/L 2.240 2.587 6,3 200
B mg/L 5,29 5,56 1,0
El. Conductivity MS/ c 13.700 16.250 2.500 2.500-7.000
cZ
pH - 8,3 8,0 4 P
9,5
mg/L
Total Hardness 3.780 4.375 54
CaCO;
mg/L
Total Alkalinity g/ 308 355
CaCO;
Colour Hazen 30 68 *ok

1 Source: J. HEM Study and Interpretation of the Chemical Characteristics of Natural Water USGS WS Paper

2254 with further reference to I. Oltman 1968 USGS Water Supply Paper 1964

% Council Directive 98/83/EC on the quality of water indented for human consumption.

> ANNEX 3 to the Commission Staff Working Document accompanying the Report from the Commission in
accordance with Article 3.7 of the Groundwater Directive 2006/118/EC on the establishment of groundwater
threshold values
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Surface water results EU
Mean L
. Drinking Cyprus
. composition
Parameter Units . Water Threshold
21/06/2012 | 10/10/2012 | of world river -
& Standards Values
water .
Pb Mg/ L <2,9 No analysis 10 10
Hg pg/ L <1 No analysis 1 1
Dissolved oxygen mg/LO, 6,6 9,5
BOD; mg/L 12 118
coD mg/L 25 188

As already mentioned in the introduction chapter, three samplings were planned and conducted just
upstream of the highway culvert, at the beginning, in the middle and 15 days prior to the study
conclusion. The sampling point is shown in Map 2-3 with a green square point. Eventually the
samples were collected on the 3" of April 2014, the 16™ of April 2014 and the 6™ of May 2014. The
analyses results of the collected samples of runoff water are presented in Table 3-4. It is worth to
notice that on the 15™ of April 2014, the previous day of the sampling of the 16th, there was a light
rainfall, while on the 6" of May 2014 rainfall begun early in the morning and lasted until late in the
afternoon.

Further to the three samplings conducted during this study, the Oroklini Community Council
conducted a sampling from the same point on the 11" of July 2013. The analytical results of this
sample are also presented in Table 3-4.

Table 3-4. Results of recent analysis on water samples taken from the inflow point of the lake

Date of sampling
By Oroklini
Community By IACO Environmental & Water Consultants Ltd
Parameter Units council
11/07/2013 03/04/2014 | 16/04/2014 | 06/05/2014 | Average Value for
No rainfall Rainfall on Rainfall on the sampling for
the previous the same the scope of this
day day report
pH - 7,6 7,8 7,6 7,6 7,7
Electr!c- mS/cm 9,11 8,03 7,69 1,277 5,67
Conductivity
BOD; mg/| 5 <3 6 18 9
cob mg/I 12 7 13 58 26
Total
Suspended mg/I 13 10 12 61 27,7
Solids
Total .
Hydrocarbons mg/| No analysis <1,6 <1,6 <1,6 <1,6
FOG mg/| No analysis <1,6 <1,6 <1,6 <1,6
TP mg/I <0,01 <0,02 <0,02 0,19 0,07
TN mg/| <0,4 8,3 7,1 14,3 9,9
Boron mg/| No analysis 2,86 2,26 0,39 1,84
E. coli /100ml | No analysis 200 14.000 25.000 13.067
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NE & S NIJ 2ha dddification systems for the various Chemical ¢ Physicochemical parameters that
were utilised for classification of the Chemical ¢ Physicochemical status of Cyprus river monitoring

stations, and relevant parameters that were analysed in the water samples above, are presented in

the following Table 3-5.

Table 3-5: Classification systems/ limits for the Chemical — Physicochemical elements at river monitoring

stations according to the Report on the Classification of Water Status (WDD Contract—YY02/2013)

N Sampling
Classification system per
Unit Moderate Poor results
parameter
average
Odense Pilot RB criteria for
mg/| <0,5 0,5-2,0 2,1-3,5 3,5-5,0 >5,0
BODs
NCS* for N-NH," mg/| <0,024 | 0,024-0,060 | 0,061-0,200 | 0,210-0,500 | >0,500
NCS* revised for N-NO, >3Jk| <30 3,0-8,0 8,1-30,0 30,1-70,0 >70,0
NCS* for N-NO;” mg/| <0,22 0,22-0,60 0,61-1,30 1,30-1,80 >1,80
SUM of NCS limits for N due to
R i i mg/| 0,247 0,247-0,668 0,668-1,53 1,53-2,37 >2,37
(-NH,", -NO, ,-NO3 )**
NCS* revised for TP > 3K <85 86-165 166-220 221-405 >405
Xerothermic area criteria
>{ kK ( <250 250-750 750-2000 2001-3000 >3000
(Messara. Crete) for EC
. Sampling
Classification system per
Unit Moderate results
parameter
average
Drinking water quality Directive
mg/| <1,0 XMZ N 1,84

98/83/EC criteria for Boron

*Nutrient Classification SystefNCSjor small to medium size river catchment areas-{000 knf), reference:

Skoulikidis N. & Y. Amaxidis (2009). Origin and dynamics of dissolved and particulate nutrients in a minimally

disturbed Mediterranean river with intermittent flow. Journal of Hydrology, 37¢228

1% Water Development Department, Contrl Oi

b dzy 6 S NJ

5 s

NHKHAMO Z

GwSOASs

2000/60/EC (water reservoirs) & Classification of water status (rivers, natural lakes and water reservoirs), that
will establish baseline information and data for the 2™ Cyprus River Basina | y' I 3 S Y S f absigried tb tifeé
Consortium ENVECO S.A. - I.A.CO Environmental & Water Consultants Ltd

I Y R
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** The sampling results average is shown on TalleT®e SUMfor NCS$has been made in the present case
because only Total Nitrogen was analyzed. The TN was compared to the SUM to enable indicative classification
of the water at the sampling station.

Surface water in areas not influenced by pollution according to EU Drinking Water Standards has a
pH in the range of 6,5 to 8,5. For the last period of the almost eleven months, the pH is steadily
within these limits.

BODs, COD, TSS and partly TN are affected by rainfall conditions. Airborne dust, urban debris, and
eroded soils are carried by runoff, a procedure that is more intense during rainfall. TSS concentration
also tends to increase during a rainfall event because of the re-suspension of the deposited
sediments.

TN concentrations are mainly due to fertilizer usage on the cereal crops that surround the lake and
are present in all the catchment area. This may be verified by noticing that for the 3 and 16™ of
April 2014 there were significant amounts of TN in water inflow while the BODs and COD levels were
considerably low. The high TN is justified by the application of ammonium fertilizers mainly during
spring and autumn season. Application of fertilizers during spring and summer is assumed by the
practices suggested by the Good Agricultural Practice Code'’ as spring and summer are the seasons
with no intense rainfall events, when no surface water runoff occurs.

Electrical Conductivity and Boron levels exceed the limits as shown in Table 3-5, and the sampling
point is classified as being Ay @& . ' R a0 IR& A & S rgfgddtivialglzBesertheless the
high values of Electrical Conductivity and Boron on the first (3/4/2014) and second (16/4/2014)
sampling are mainly due to natural causes arising from the geological formations possibly associated
with halite commonly associated with evaporate deposits. Evaporate deposits in closed basins may
contain considerable amounts of boron. The natural source of these parameters becomes clearly
obvious, when observing the results for the Electrical Conductivity and Boron analyses. When rainfall
occurs, as is the case of the third sampling (6/5/2014), due to the fact that these parameters do not
come from any other source (point or diffuse), they are diluted by rain water and their concentration
in the water sample drops dramatically.

Total Hydrocarbons and FOG levels are below the detection limits of the analytical method. That
explains why none of the two parameters were detected in the water sample.

As it concerns FOG the results indicate that, for the period sampled, no actual impact from the
restaurants or houses regarding waste vegetable oils leaking or finding their way into the storm-
water network, is noted.

As it concerns Total Hydrocarbons, similarly for the period sampled, this is translated that no actual
impact from the road network and traffic within the community built up area occurred.

Higher levels of E. Coli after the rainfall events can be explained by faecal material, from a variety of
animals (pets, livestock, and wildlife etc.), that are washed out into storm-water following the rain
resulting, to microbial contamination. It is unlikely that the source could also be the septic tanks
since the increase is noted after rain. Besides, the soil-aquifer treatment is expected to prevent E.

v Regulatory Administrative Act 263/2007, Article 5, Paragraph (c)
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Coli reaching the stream. This also applies for the BODs and COD noted on the 6™ of May, when
considerable rainfall occurred.

As it concerns to TP concentrations, most of the results were below the analytical detection limits.
The only detected amount is on the day that rainfall occurred, which classifies the water flow at the
al YLIX Ay 3 mdrafeistatisaWhanyonsidering the average value for the results, as it is
practised for the classification after WFD (Water Framework Directive 2000/60/EC), the status of the
sampling point is finally Of I 8 a4 A FA SR | s pdr Yabled3#6)A TReKunicudirelafivag High
value of 0,19 mg/| could be due to fertilizers being washed out from the fields.

All previously mentioned for BODs, COD, TN, TP and E. Coli, amplify the conclusion that no urban
wastewater leaks into the storm-water network. Any contribution of groundwater containing
wastewater appearing as rising water at the marsh area is considered to have been undergone
natural soil-aquifer treatment. The agriculture areas around the lake appear though to have an
impact on the water ending up in the lake.

The other point pollution sources such as the petrol station, the uncontrolled petroleum products
junk-yard or the highway and adjacent road impact to the lake, cannot be identified by the
monitoring conducted for this sampling point. Further analysis and recommendations for the
monitoring program that could also involve these points, is described in Chapter 5.

3.2 CHANGE OF WATER REGIH
3.2.1 Storm-water Network Ex pansion

As discussed in subchapter 2.2.3 on the present conditions of the storm-water network, the whole
system operates within the catchment area and contributes water to the marsh area upstream the
highway from where a small stream develops and flows through a culvert to the Lake.

The storm-water network is already well developed and sufficiently dense to cover the major roads
and most of the built up area. Thus, no serious expansion can be expected. Nonetheless, whatever
expansion is made this would only increase the runoff to the Lake since runoff coefficients will
increase and losses to the underground will be reduced.

All the water that flows into the Lake is provided by the storm-water network since no definite
stream is clearly identified, having been covered by the built environment since no Gregisteredé
stream was ever indicated on the Cadastral plans that could have been protected by the town
planning schemes of the past.

A serious risk for the Lake would develop if the storm-water network expands, as a unique system,
to cover areas south of the Highway disposing storm-water beyond the Lake and depriving the flows
to it. Such a scheme should definitely be avoided. Whatever expansion of the network is planned
and implemented, this should end upstream of the main culvert which passes under the Highway.
Any network developed for the built up area around the Lake should be a separate one and
independent of the one serving the catchment area providing water to the Lake.
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3.2.2 Sewage Network

The future establishment of a sewage collection network and transfer of the wastewater for
treatment outside the catchment area of Oroklini will reduce the quantity of water flowing to the
Lake but at the same time it will decisively improve the quality of the surface water.

The estimated runoff to the Lake under a dry, an average and a wet year are 265.171, 342.848 and
468.629 m’, respectively.

If one considers the estimated return to groundwater of waste water being of the order of 271.000
m?, the effect of the export of this water on the available water resources can be clearly identified.

Thus, it is suggested that, in the case of Oroklini Village area being connected to the Larnaca Sewage
Board, a substantial quantity of tertiary treated effluent be requested to be returned to the area for
irrigation or other uses so that the water resources available in the area are maintained.

With the development of a sewage network, the quality of the water resources is bound to improve
and will remain improved even with the import of tertiary treated effluent.

3.2.3 Reduction of losses of domestic water

In the same way, an improvement of the water supply system which is bound to be carried out will

NERdzOS (GKS ljdzrydAide 2F adzyl OO2 dzy th&rRpbrtedipreserd NJ G K | i
day annual quantity is of the order of 400.000 m* which for 2012 this was 50% of the purchased

water.

! Yy 2NN § LISNOSyGF3S 2F adzyl OO02dzy i SRé 61 G4 SNI 62 dzf F
towards reducing the loss of fresh water could amount to a reduction of the present replenishment

by about half the quantity that is being lost today. This will have an impact on the present day water

regime reducing the available water resources.

3.3 HYDRO-MORPHOLOGICAL CHANGE
3.3.1 Stream reed beds management

As already stated, the water content of the Oroklini Lake and its operation, depends entirely on
surface runoff from the stream originating within the Oroklini catchment. The stream is fed by the
natural drainage network of the catchment area, but also by underground water, originating both
from significant loses of the water supply network and the septic cesspools leakages of the
community. The underground water rises on surface northwest of the lake and close to the marsh,
following the subsurface hydraulic gradient, and accumulates in the stream flowing to the Lake.

The seasonal surface flows and the subsurface flows present throughout the year in the south part
of the drainage area, maintain reed beds dominated by the Common Reed (Phragmits australi§ a
strong colonizer, that covers significant proportion of the area. The presence of dense communities
of Phragmites australjsmpounds the stream corridor and impairs the free flow of water into the
lake. This, at peak flows might lead to the flooding of a wider area. Because of the fact that the
common reed is a tolerant and highly aggressive disperser, presenting high growth rates at such
suitable environments, the Oroklini municipality removes large quantities of reed biomass from the
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stream and the adjacent canals, using mechanical means, normally just before the rainy season
(Photo 3-19).

Such practices facilitate the inflow of water into the lake basin, but they also present severe
drawbacks. Due to the hydrological network and the adjacent built-up areas, but also the need for
supplying the lake with sufficient water quantities especially during the dry season and dry years, the
water from the drainage area must flow unobstructed through the stream and the adjacent canals,
into the lake. In the opposite case, the water will remain trapped in the reed beds and the lake will
face the danger of shorter retention times and longer dry periods, due to reduced inflows.

On the other hand, reed beds are very well known to act as water purifiers in aquatic ecosystems,
and thus enhance water quality. Their high growth rates of the common reed and the complex
creeping rhizome network that it creates, enables its individuals to extract high proportions of
nutrients from the sediment and water column and therefore filtering the water and reducing the
risk of eutrophication phenomena. In addition, reed beds present high capacity in absorbing heavy
metals such as Ni, Cd, Hg, Pb, etc, and thus minimizing the risk of toxic effects on the biota of the
lake. Moreover, the extended rhizome network of reed beds improves the quality of substrate, by
releasing oxygen from their tissues and create oxygenated microsites. This on the one hand creates
aerobic conditions in the sediment and on the other hand enhances nitrification by converting
ammonium molecules to nitrates. The ability of phytoextraction is considered crucial for the
processes of Oroklini Lake, considering the fact a high proportion of inflows originates from the
storm-water drainage system of built up areas and their septic system, and therefore it is expected
to supply the lake with significant nutrient and heavy metal load.

Considering all of the above, the removal of reed beds from the stream and the adjacent canals
should be made with extreme caution and only when deemed to be absolutely necessary. The
management of reed stands should be restricted only in the stream corridor and instead of dredging,
alternative methods should be explored, such as low mowing, in order to maintain the functionality
of roots. This has the benefit of facilitating the water flow into the lake and at the same time keeping
the root system and its functionalities in place and minimally affected.

Finally, the use of chemical methods as control agents should be ruled out, since aquatic habitats
and their biota are highly sensitive and the possibility of causing negative effects on the ecosystem is
high.

3.3.2 Drainage stream channelization

A possible solution that might be proposed to enhance water flow speed into the lake, but would
also facilitate the works in case of residential development in the adjacent area, could be the
channelization and concrete lining of the stream, as this method has been previously applied in the
upper parts of the drainage basin. Such a method has been widely used in Cyprus, especially in rivers
and streams of urban areas. Still, considering the water purification potential of reed beds, the
option of eliminating them and concrete lining the streambed, must be avoided. The loss of reed
beds and their ecosystem services will downgrade water quality and will undermine the ecosystem
as a whole.
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This will affect the current nutrient balance of the system and will result to eutrophication
phenomena, which in turn can lead to further deterioration of water quality. In addition, concrete
lining will replace aquatic habitats in the stream channel, decrease biodiversity and affect sediment

dynamics and energy transportation through the river basin to the lake, by minimizing sediment and
organic material transportation.

Photo 3-19: Overview of the stream feeding the Oroklini Lake, after clearing works and the removal of large
quantities of Phragmites australis biomass, upstream the highway. The regeneration of reed shoots is
already taking place

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -46 -



Analysis of Pressures and Impacts on runoff water quality for the Oroklini Lake catchment -
Part of the project LIFE10 NAT/CY/716 where BirdLife Cyprus is an associated beneficiary
FINAL REPORT

4 RECOMMENDATIONS OF POLLUTION PREVENTION AND

CONTROL MEASURE

4.1 PREVENTION AND CONTROMEASURE$ORPOLLUTIONSOURCES

4.1.1 The Dry cleaner

The following recommendations apply:

A

41.2

Compliance with all Environmental Permit terms should be strictly kept, especially those
regarding waste management.

There should be no storage of great quantities of tetrachloroethylene on site in order to
avoid accidental spills and similar risks.

Solvent wastes or solvent containing wastes should be managed in the proper manner as
they consist hazardous material according to the European Waste Catalogue and Hazardous
Waste List (Codes: 14 06 03 - other solvents and solvent mixtures, 14 06 05- sludge or solid
wastes containing other solvents).

A hazardous waste contingency plan must be developed if it is required, and emergency
control equipment should be inspected on a systematic basis by the competent authorities.

Waste areas should be systematically inspected and a log of outgoing wastes to the proper
collectors should be kept. Proper handling procedures should be kept for transport™.

The Restaurants

The following measures should be pursued:

A

Use of dry clean-up methods to remove FOGs and reduce water consumption and sewer
use. Avoid disposal of kitchen greases down the drain. Collect and send used grease to a
licensed liquid industrial waste collector for rendering or conversion to biofuels. Find a
licensed hauler that will provide storage barrels and free pick-up service.

Ensure that grease traps (in case there are any) and interceptors are properly maintained.
Caution should be taken never to hot flush through a grease trap.

Never wash water down a storm drain, spill materials or wastes in the parking lot or yard
without cleaning them up or allow materials or waste stored outside to leak.

Clean equipment in a designated indoor area with a drain connected to the sanitary sewer.
Never pour wash water down a storm drain or gutter.

Dumpsters used for garbage should be protected from rainwater to avoid unwanted
substances from entering storm drains. Some helpful hints for dumpster maintenance
include keeping the dumpster lid closed to keep out rain water, replacing damaged or
missing lids as soon as possible, never placing liquid waste or leaky garbage bags into a

Yattl Ay 9y3IfA&K DdzARS F2NJ t SNO 5NEBE / f Brited Stidiths ¢ T

Environmental Protection Agency
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dumpster, keeping dumpsters or the dumpster enclosure locked to prevent illegal dumping,
not hosing out the dumpster interior, applying absorbent over any fluids spilled in the
dumpster, sweeping up litter, and replacing leaking dumpsters.19

4.1.3 Agriculture

A Regulatory Administrative Act 263/2007 sets the Code for Good Agricultural Practice.
Farmers should keep their agriculture activities within this legislative framework.

A Practices should always care in mind terms about quantitative restrictions on fertilizers per
crop, per seasonal application restrictions etc.

A Agrochemicals used must be certified to be legal for use as per Agrochemicals Control
Section, Department of Agriculture, Ministry of Agriculture, Natural Resources and
Environment Legislation.

4.2 MANAGING THET RAFFICPOLLUTIONRISK
4.2.1 Control of Highway and public road p ollution risk

Both the Paralimni ¢ Larnaca Highway passing over the stream that enters the Oroklini Lake, and the
public road connecting the coastal area to Oroklini Village that runs parallel to the Lake, and crossing
it at a certain location, do not have any protection measures to prevent storm-water carrying
polluting substances from traffic activity and or spills of petroleum, wastewater or other chemical
substances, in the case of an accident, to end up in the Lake.

The existing drainage conditions both of the Highway and the public road have been presented in
detail in subchapter 2.2.4.

Two pollution conditions can occur:

A Regular storm-water runoff from the roadway reaching the stream that feeds the Lake or
flowing directly to the Lake carrying pollutants such as hydrocarbons, lead, oil, etc;, and

A Accidental Spill of a pollutant after a truck or bowser accident which can reach the stream
that flows into the Lake or by the truck falling off the road and directly to the Lake.

The protection system must cover both of these two pollution conditions. Such a system has been
presented in detail and recommended by the Water Development Department for the case of roads
crossing streams over bridges that flow to reservoirs used for drinking water®.

In the case of the Oroklini Lake this system is simplified to the extent that storm-water from the
highway and the public road as well as in the eventuality of an accidental spill, are made to enter a

w
¢
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Environmental Science and Services Division, April 2008
29 ROC-MANR&E, WDD (2013): Drinking water reservoir protection, Action plan and recommendations,
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pipeline that transfers them downstream the Lake at the point of exit of the water to the stream

that carries it to the sea avoiding thus the discharge into the Lake.

The following suggestions are conceptual and have to be properly designed and cost-estimated by a

competent engineer on the basis of the existing topography of the area along the roadways.

The system would involve the following:

A

Both, the highway and the road, should have a low wall constructed at the rim on either side
to prevent runoff over either side.

A crash barrier wall for at least some 50 to 100m needs to be constructed on either side of
the highway at the point over the stream to prevent a truck or bowser to fall over in the case
of an accident.

The ditches shown on the Map 4-1 should be extended as shown to transport storm-water
and or spill to the existing storm-water sewers running towards the South on either side of
the road passing under the highway.

The ditch on the service road (Point E to F) should be extended to reach and be connected to
the pipeline | at the eastern side of the public road.

The public road should be equipped with a pipe on either side of the road, such as shown on
Photo 4-1, which will collect storm-water and spills from the roadside at various points and
transport them away from the protected area.

These pipelines (I at the eastern and Il at the western side) will be connected to the existing
storm-water sewers at either side of the public road at the point under the Highway and
discharge the storm-water at a point at the southern-most outlet of the Lake.

It would be useful if the spill on the occasion of an accident is led into a concrete basin for retaining

oils (accidental spills etc.). This should have a capacity equal to that of a tanker truck and be quickly

emptied after a pollution incident. During a storm, the concrete basin would overflow into the point

of the stream at the exit of the Lake.
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Map 4-1: Map showing recommended works for managing storm-runoff and accidental spills from entering
the Lake
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Photo 4-1: Views of a pipeline collecting storm-water and spills from the Limassol — Paphos highway at a point
over Symvoulos Reservoir and suggested for the public road crossing the Lake

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD -50-
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4.2.2 Traffic speed bumps

It would be useful if traffic calming devices such as speed bumps are installed on the public road
connecting the coastal area to the Oroklini Village from the point that this road runs parallel to the
Lake area and up to the point where it passes under the Highway. This measure will slow motor-
vehicle traffic so that safety conditions are improved and traffic accidents next to the Lake are
prevented.

4.3 CONCRETE LINING OF TEHNATURAL STREAM

As it is stated in subchapter 3.3.2 the channelization and concrete lining of the natural stream, which
starts at the storm-water sewer outlet as shown on point 1 of Map 2-3 and ends up to the box
culvert at the Highway, will reduce water quality and will undermine the ecosystem as a whole.
Having this in mind and the key role of reed beds, it is strongly recommended that in case of any
future residential development in the vicinity area of the stream and the stream itself, the riparian
vegetation the streambed and stream banks should be maintained in their natural condition.

As it is mentioned above, this stream is not registered in Cadastral Maps, therefore, registration of
this stream to the Cadastral maps is recommended in order to secure the natural conditions of the
stream.
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5 DESIGN OF A MONITORING PROGRAM FOR THE QUALITY OF
SURFACE FLOW

5.1 MONITORING FOR THE QALITY OF SURFACE WAHR
5.1.1 A Systematic Monitoring Program

A Systematic Monitoring Program must be established in order to control the potential sources of
pollution. The sampling point selected for the monitoring during this project (at the entrance of the
box culvert under the Highway) is representative for the main quantity of water flowing into the
lake. A systematic program monitoring specific pollutants must also be applied on point 1 (the
central storm-sewer outlet) according to Map 2-3. The simultaneous sampling on both points will
identify the importance of the presence of the reed beds to act as water purifiers in aquatic
ecosystems, and thus enhance water quality. The parameters that are proposed to be monitored as
part of the Systematic Monitoring are presented in Table 5-1.

Table5-1:Sy st emati ¢c Monitoring Program’'s Param

as indicated in Map 2-3

Parameter
Point 1 Box culvert under the highway

pH X X

Electric Conductivity X

BOD;

TSS

FOG

E. coli

TP

N-NO;5

N-NH,"

X | X | X | X

Lead

X | X | X | X | X | X | X|X]|X]|X

Agrochemicals (as further explained)

Frequency of the sampling is described as follows:

Commencing as from the next hydrologic year, samples for Systematic Monitoring, from
points stated in Table 5-1 ideally should be collected monthly, given that there is water flow.
Once, the regime of the water quality is assessed, a less intensive monitoring program could
be acceptable with a sample being collected every two months, given that there is water
flow.
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Concerning the agrochemicals used by the specific farmers in the area, a survey should be made,
probably through a questionnaire through which the exact products of the ones mentioned in
paragraph 3.1.2 are used, the quantities used and their application frequency. This will allow a
selection to be made of the substances with the most frequent and quantitative use so that these
can be monitored.

5.1.2 An Occasional/Investigative Monitoring Program

Occasional / Investigative Monitoring Program also must be established for point 3 shown in Map 2-
3 and for the point &€ under the bridge, shown in Map 2-4 and Photo 2-16. Samples for Occasional /
Investigative Monitoring should be collected during a rainfall event, at least twice a year in different
seasons. The parameters that are proposed to be monitored as part of the Occasional / Investigative
Monitoring Program are presented in Table 5-2.

Table5-22:0ccasional [/ I nvestigative Monitoring Progra
Point 3 Point “I”
Parameter
as indicated in Map 2-3 as indicated in Map 2-4

TPH (Total Petroleum Hydrocarbons) X X
(PAHSs) Polyaromatic Hydrocarbons X X
FOG X
Lead X

In the event there is a need to investigate the tightness of the underground fuel tanks of the petrol
station, a shallow (~5m deep) observation borehole of about 3 inch diameter, will need to be drilled
for collecting samples for TPH and PAHs. The borehole should be drilled down-gradient the
groundwater flow that is on a point exactly outside of the petrol station on its south-eastern border.
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6 EMERGENCY PLAN

6.1 NEED FOR ANEMERGENCYLAN

The sensitive wetland ecosystem of Oroklini Lake exists within a heavily built environment and its
water is being replenished from runoff originating from within a catchment that is almost totally
urbanized. A dense road network exists within the Oroklini Community. The area includes houses
with central heating and swimming pools, a small hotel, restaurants, small enterprises such as dry-
cleaning, a shopping mall, supermarkets, schools, gyms etc.

It is normal that these activities at various times call for transport with trucks of petrol and possibly
other chemicals. Furthermore, the absence of a sewage network requires occasionally the emptying
of septic tanks and cesspits with a truck and transfer the sewage to a Treatment Plant or an
approved disposal area outside the catchment area.

In addition to the above, the Paralimni -Larnaca Highway crosses over the upper part of the Lake.
Also, a major public road connecting the coastal area with the highway and the Oroklini Village
crosses the Lake. This road services also the only petrol station that exists in the area, less than 50m
from the Lake itself.

From the existing conditions regarding the drainage facilities either from the built up area through
the storm-water network or from the Highway and the public road crossing the Lake, all the runoff
eventually finds its way to the Lake. The same can be assumed that will happen in the event of an
accident with a truck carrying petrol or any other chemical or wastewater.

The Emergency Plan that is required is for protecting the quality of the water flowing, or existing, in
the Lake, from sudden unexpected, accidental occurrences of a spill either of petroleum products,
other chemicals or wastewater due to a traffic accident involving a truck transporting such
substances. No matter how remote or rare might this possibility be of happening, the Community
and other stakeholders need to have a working Emergency Plan for such an eventuality.

6.1.1 The Emergency Operating Plan

An Emergency Operating Plan (EOP) needs to be drafted involving:

A Identification of potential hazards;

A Description of the emergency procedures;

A Acquirement and storing of basic tools (sorbents, safety uniforms, mobile tanks, pumps
etc.);

A Training of staff and possibly carry out of occasional drills;

A Public campaign and reporting procedures for events;

A Preparation of lists of emergency contacts; and

A Establishment of a chain of command in the event of an emergency.
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In developing an EOP the Fire Department should be consulted and be involved since it is within
GKSANI OF LI OAGe (2 LINRPBGISOG GKS Lldzéhdbwiakd@ha tratihgTF SG & |y
to respond immediately to situations of this kind.

6.1.2 Responding to a spill

The basic steps in responding to a spill, of a volume of a truck load or less, of an unwanted
substance are:

Stop the spill. Preferably by properly qualified and equipped personnel.

Contain and recover the spill. Spread sorbent material, sand, straw, sawdust or even dirt
from the roadside to stop the flow and soak the spill. Solidifiers in the market react with
petroleum and turn it to a rubbery substance.

A Collect the contaminated sorbent. Buckets, garbage cans or barrels can be used if a truck
with a tank is not available.

A Secure the waste. Dispose the waste in an approved manner.

The time required for any spill on the Highway and or the public road to reach the Lake is so short
(15 ¢ 30 minutes) that proactive measures to prevent or contain a spill must be in place in advance.
A spill on the road network within the urban area of Oroklini may take longer to reach the Lake (30
to 90 minutes depending on the runoff conditions at the time.

In the case that a petroleum spill has reached water in a ditch or a pond, this can be recovered by
using a sorbent such as dry straw, grass, or other natural material that will float. This contaminated
sorbent can then be removed with a rake and thin-spread so that biodegradation can take place.

7 APPENDICES

APPENDIX1 : CHEMICALANALYTICAL RESULTS
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APPENDIX 1: CHEMICAL ANALYSES RESULTS

[.LA.CO ENVIRONMENTAL & WATER CONSULTANTS LTD
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Sampling on 3" of April 2014:

CP.FOODLAB LTD Fax 22321517 15 for 2014 16:55  PO02/002
¢p. FOODLAB I1d 25 TTokvpdvem, 2040 TrpdBoiog

Kmnpeio Nepot — Hotdv - Tpopipov T.K. 28729, 2082 Asvkwoin - Kbmpog
Avparov - IepiBdiiovrog Tiph. : +H(357) 224568 60, 1,2, 3

Kw. :+(357) 9942 68 78
Fax. 1 H357)2232 15 17

EKOEZH ANOTEAETMATON
‘Ovopoe 1 JACO
i (Aswg. Zavpod 3, Tpagsio 202, 2035 TrpdBorog, mA. 22-429444)
Ap. Astypotog 1189185
AsvypoTokinng 1JACO
XepaxmypoTiki Asiyperog * Nepd oxb worapd oy Opoidive, o8 TAOCTKS , YodAvo Kot anoctsipnpéve

* pmovkih, Geppoxpasia (3°C),
+ (Iknvonomaxe| Katdozac Seynerog)

Huep. Hopadofig : 03/04/14

Hpsp. Avidooyg 1 03-14/04/14

Hpep. ‘Exdoatic Azorehzopbray : 14/04/14

forediopote
Tapdpsrpog MéBodog Movada | 189185
ciéraang

pH (19°C) APHA 4500A:2005 7.8
Ayooppbrnta APHA 2510A:2005 nS/em. 8030
BOD;s ZInu 3 APHA 2005 (52100} mg/l <3
Cop AFPHA 2005 (5520D) mg/l 7
T88 APHA 2005 (2540D) mg/l 10
YopoyoviavBpaiis (TH) *ME@-wi-hyd mg/l <1.6
FOG APHA 5520:2005 mg/l <1.6
TP APHA 31208:2005 mg/l <0.02
N YAFHA 4500-N C mg/l 8.3
Bopw (B) APHA 3120B:2005 mg/l 2.86
Evtepikd kohoBoucrn pléte APHA. 9222G:2005 /100ml 200

@+ 18]

1. To amoreAfopnte agopody udvo to Seiypa mov &e sEstagtsl.
2. amy aviloon oy BOD;s fywvs xpfion aveotorés virponoinong.
3. H m tov BOD; sfvan psta&t tou oplov aviyvevens kot 7ov oplov mogotkod xpocdiopiopod.

)
{ ]
sqiéwcm,
eV GhvTPI

(AB, AB)
*="'0m gfpet (*) Gsv suminest ovo xsdlo spappoymc s Siamiotsveng Téhog ExBsong

H nopobon tksan sxsi smompovixd yapaxripn catdsv propsi va gpnmuoromdet ye Siagmnotiods f GAAGDE TapOR00LE GKOTODC
Y0pTE T ypoorl) Géste tov Epyoarnpiov
Tocp FoodJ.ab sivon aveEGprimo Samoreopivo 1Tkt spyactipw
E-mail: foodlab@cvytanet.com.cv, web: www .foodlab.com.ev © EeMon 1 and 1
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Sampling on 16" of April 2014:

CP.FUUDLAR LD Fax 223215717 74 fpr Z014 040 POUZ/OUZ
cp. FOODLAB Hd 25 Tlokupsva, 2047 Zap6Porog
Xnueio Nepod — IHotdv - Tpogipav - T.K. 28729, 2082 Asvkooie - Kbmpog
Avoparov - Tleppidioviog Tnh. 1 +(357)2245 68 60,1, 2,3

Kauv. :+H357) 99 42 68 78
Fax. 1 +(357)2232 15 17

EKOEYH ANOTEAEZMATGON

Ovopa : LA.CO ENVIRONMENTAL & WATER GONSLTD

: Zraupol 3, T pageio 202

: Irpdfoiog

: 2038
ThAépuvo 122429444
Ap. Ariypovog ;189880 /001
AziypatoAnyia awd 1 IACO
XuparkmnpiwoTikd seiyparog : vepd / amo ToTapd oty OpokAiv / OE aToOTEIPWHEVO TTERIEKTN

! Repporpadio TrapeAaBis oto ¢pyactipio (7 °C)
! [Kavetroinmky kardéaraon Sefyparng.

Hu. Nopodapig . 16/04/2014

Hu, AvaAuvang 1 16/04/2014-17/04/2014

Hy. ‘ExBoong ATroTeheoparay : 23/04/2014

AmroreAfguora

NopauETpog Mébobog effraong Movdada 1350813“
Eviepika xoAoBaxinpldia APHA 9222(3:2005 /100mi 14000
“Trn.:
1. To gmoersAéapara agopolyv pdve To Beiypa Tou £xe1 eEeTagrel
MNa ro cp RoodLab Lid
*= O péps1(¥) dev EUTINTEL 6O MEHO SYOpRLOA]S THG FLeeTEuaTg Tehos Exfeome

Hmirprbot ExBeoi Sxat SriaThiloving Yogatipo kol ey [omopel va xproutonomBal yu Sognpusteods 1§ Ghhovg Tapopomug oxemol;
xple Tty yoasd) dfsu 100 Epyactplon
To op FundLab stvat aveElprnme Simiorevuive (et spyeomplo

E-mril: foodiab@, et com. ey wel wivw. fopdlab. com.e Ik 11
Bornrig

Ap Tuor, 114
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CP_FOODLAB LTD Fax 22321517 2 May 2014 14:43  POD2/002

ep. FOODLAB Itd

Xnpuefo Nepob — Ilotdv - Tpogipmy
Avpdrov - HepBédioviog

25 Thokupdvin, 2047 StpdBoroc
T.K. 28729, 2082 Asokosic - Kbmpog
Tak. = +(357) 2245 68 60, 1,2, 3

Krv. :+(357)9942 68 78
Fax. : +(357) 2232 15 17

EK@FTH ANOTEAESMATON

Ovopa  LA.CO ENVIRONMENTAL & WATER CONSLTD
P ZTaupod 3, Mpdpeis 202
: Itpdfolag
12035

TnAsQuvo 1 22-429444

Ap. AEYHATOS 1 189879/ Q01

Asiyparodnpia amd CIAGO

Xapakmpomikg Seiyparos ; Negé / amé wotand orry Optichivn / oE TAGTIIKG ka1l YOohiva TepiErTn
: @eppokpacia TapakaBiis oo epyaaipia ( 7 °C)

: IkavoTToINTK: KardoToot Hefyprarog.

Hp. Napohagis :16/04/2014

Hu. AvéiAvong 1 16/04/2014- 30/04/14

Hy. ExSoong AwoTeAEguaEwv : 02/05/14

AmoreAbonara

“Ihp.:

MupapeTpog M:i8aGog Movada | 189379
£EETOONG oe1
pH (20°C) APHA 4500A:2005 7.6
Ayyipdmia APHA 2510A:2005 m&/em 7.69
BODs APHA 2005 (5210D) mg/t 8
cOD APHA 2005 (552000} mg/l 13
TS5 APHA 2005 (26400) mg/l 12
Y8poyovavopukés (TH) *MEQ-wi-hyd mg/i =1.6
FOG APHA 5520:2005 mg/ <1.86
= APHA 3120B:2005 mgdl =0.02
™ *APHA 4500-N C mgfl 7.1
Bépio (B) APHA 3120B:20056 mgfi 2.26

1. TodamoteAéauarTd apopoly HEve T0 Delyud oy &y eEeTaoTel.
2. [a v ovaAuon Tau BODs éyive ypfior avaoroiéd vitpomoinang.
3. H . row BOD; eivar getofl Tou oplou aviyveuon g ke Tau epiou TaGoTIKOG THpOaBIOpIo o,

Mo Ao ¢p Foodlab Wid

*="0m pépe {*) Gev spairoe, ooe mhlo spuppoyis +1g Smiotsvons Tékog Exfizenc
Htapoton Sxlizon Sxet smrtnuoviks Yuportipe Kendsy (ropsi vo xpropomom fsi yue Spurriets i SOANG Tepouog crorotg
xople oy ypurmt &8s Tov Epyaotmpion
Ta ¢p FoodLab siven mvebtprmro Siemotenpéve Minmikd spyretipo
E-mail: foodlabi@c ot comcy, web: www, :

G

BOKILEL
Ap. T, L14

Zsh. 171
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Sampling on 6th of May 2014:

CP. FOUDLAB LTD Fax 22321611 12 May 2014 12:35  P002/002
cp. FOODLAB I1d 25 Tlokvpévm, 2047 ExpbPodog
Xnpsio Nepov — Hotdy - Tpogipcy T.K. 28729, 2082 Asvxmoia - Kbnpog
Avpdrov - Hepiféidoviog Tnh. :+H(357)2245 68 60,1,2,3

Kw. :+(357) 99 42 68 78
Fax.: +(357y2232 1517

EKGEIH ANOTEAEZMATON

Qvopa : 1.A.CO ENVIRONMENTAL & WATER CONS.LTD

i Zravpod 3, Mpageio 202

: ZTpéRohog

12035
ThAéQwvo : 22-429444
Ap, Agfyparog : 190686 £ 001
AfyHaTeAnyio amé 1 LA.CO ENVIRONMENTAL & WATER CONS.IL.TD
XupaxTnploTika Sslyparog : Nepd / awd roTapd o1y OpOKAINT| / GE ATTOGTEIPWUEVO TIERIEKTN

: @epuok pasla TrapahaBlic 010 EpyaaThpio { 5 °C)
: lkavoTroinm kurdoracn Sefyparos.

Hp. Nepahaprig - 07106/2014

Hy. AvEAUOHS : 07/05/2014-08/05/2014

Hy, "Exogng AmoteAeopdTwy | 09/05/2014

AmorsMapas

MapdRETpoag Medodag £5éraang Movdda 1%%6196
Eviepikd kohoBaxmmpfdia APHA 92223G:2005 100m) 25000
Fnp.:
1. Taamorehéopata apopolv peve 1o Selypd au éxer eEsTaoTE
Nk 10 cp FoodLab Ltd
*= "0 qéper (*) Bev epninrer 1o weble epuppovis ™o Someraahg Tehog Exbsorc

F nopobou ExBean) Syel SrirripovikG Lieparipu km Sev pmopsl, ve ypoyoromBst o Sumnuorinis § dhloug MUPOUODUG GROACIG
XOPIG TV Yoo Goew Tou Epyacmplon
To op FoodLab stvor avebapryro Slomistevpsvo SI0TKG Spyeotipo

E-mail; foodlab@@oytanet.com.cy, web: www.foodlab.com.cy Eeh. 11
7

Apkipig
Ap, ThaT. 114
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c¢p. FOODLAB itd

Xnpsio Nepo — TTowhv - Tpogipamv
Avpértov - Tepifidioviog

Vvopa

TnAEpuvo

Ap. Aslyparog
ActyyaroAnyia amo
Xapokrmmonkd Seiyparog

Hp. Nepakafric
Hp. AvdAuong

CP_FOODLAB LTD Fax 22321517 15 May 2014 10:18  P002/002

25 Tlohvipévam, 2047 ExpbPooc
T.K. 28729, 2082 Asvkaoic - Kbmpog

Tk :+357) 2245 68 60, 1,2, 3
Kw. : H357)9942 68 78
Fax. : +(357) 2232 15 17

EKOEZH ANOTEAEEMATON

:LA.CO ENVIRONMENTAL & WATER CONS.LTD
: Traupou 3, Fpageio 202

12036 Zrp6Boog

1 22-429444

190695 /001

¢ LA.CO ENVIRONMENTAL & WATER GONS.LTD
< NERG / amd TIOTaNG aTnV OpoKAIVI / 0E TIAAETIKS Kai yoaAve TEpiEkT
* @eppokpadia maparaBiic oTo EpyaaTripio {6°C)

! IKavoTTOINTIKY Kerdaracn Sefyparss,

: 07/05/2014

1 07/06/2014-13/05/14

Hp. ‘ExSoong ArroteAeopdrwy ; 13/05/2014

AtroveAigpara

Mopduetpog MéBoGog Movdsa [ 190595
tifTao 001
pH (22°C) APHA 4300A:2005 76
AvwyipdinTa APHA 25610A:2006 m3/em 1277
BOD; APHA 2005 (5210D) mg/l 18
coOD APHA 2005 (55200} mgh 53
7SS APHA 2005 (2540D) mgll 61
YdpoyovévBpaxég (TH) *ME®-wt-hyd mgy/! <16
FOG APHA 5520:2008 mg/| <1.6
P APHA 3120B:2005 mgfl 0.18
TN *APHA 4500-N C my/l 14.3
[ Bépio (B) APHA 3120B:2005 mg/l 0.39

*Enp.:

1. TaamotsMapara apopoiv pévo 1o Belypo Tou éxel eeraorel.
2. Mo my avéhuon tou BODs éyive Xprion avaatoiga vitpotroinonc. )
3. H nipn tou BODs givan HeTatll vou opiou aviyveuong Kul Tou opfou TTOGOTIKO TpoadlopiGHo.

FaedlLab Ltd

gTamaoTEpdvou,
AlgvBovIpIar

*="0m pépen (*} dev gpmlrtsl oo nedio éwpuvmg T Sremiotsvang

Téog Bxeong

H aupobon £xdeon Syst smiothovikd xapmeripe kot Sev Bmopet veL yproyorom s yio Slugnuueticoi 1 6Mhovs TEPAPOIONE TKOTODG

X0Pig MV ypediei] &Ssur tov Epyaoenplov

__X0piE T
Ta anl_Tm;(lLﬂb sivel avebfpriio SlemaTeuiEvo BUITIKG EpYRGTApT
mail:

b &t.CoM.|

&b

2pkipés
Ap- NioT, 114

web: www. . pr B




