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1. Hydrogeological Regime
1.1 Introduction

The proposed Development consists of a 13-floor tower on the sea front, and 5
floors on St Andrews Street, with two underground floors for parking. The total
depth of excavation will be approximately 8m (including 1.5 thick foundation
raft/pile cap throughout). In addition, the lift wells will be founded at an estimated
depth of 10.5 m below existing ground level, i.e. 2.5 m below the general
excavation level.

The building plot covers an area of 2291 m? and is generally flat, gently dipping
towards the sea (south). At present, there are no existing buildings within the site.

The total area in plan (footprint) to be excavated down to foundation level is 1630
m?, plus an additional area of 70m?2 which will form the lift wells’ foundation.

Prior to the excavation, a perimetric cut-off wall will be constructed which will form
a positive impermeable cut-off, down to a less permeable geological horizon.

1.2 Hydrogeological Conditions

The hydrogeological conditions prevailing at the building site have been assessed
based on the results of four (4) investigation boreholes drilled within the area of the
building plot (Geoinvest, May 2017 and June 2019), plus an additional borehole
drilled by others. Results so obtained, were also correlated to existing information
obtained from desk study sources, i.e. available geological/geotechnical information
from previous geotechnical and hydrological site investigation work carried out in
the general area of the proposed Project, in particular the Microzonic study by the
GSD.

The investigation boreholes were taken down to a maximum depth of 58m, with
associated disturbed /undisturbed sampling and in situ testing.

In order to assess the mass permeability of the foundation strata, a full-scale
Pumping test was carried out within the site during November 2019 and February
2020. Measurements recorded during the pumping test were analyzed with the use
of a specialized computer programme and correlated to laboratory and in situ
permeability tests.
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Site Plan

Pre-construction dewatering assessment for the aquifers encountered, was also
correlated to results obtained during full scale pumping tests performed for other
sites in the general area, having similar geological conditions. Additionally,
information from other construction sites in progress or previously executed in the
broader Limassol coastal area, has been analysed for the purposes of this project.

The ground model considered provides information for:

e Determine requirements for ground water control and any practical or
Environmental constraints.

e Develop preliminary conceptual model of ground water flow.

e Estimate total flow rate required to achieve drawdown at site down to
excavation depth.
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In accordance with information available from other sites in the area, and from the
findings of the site investigation campaign and pumping test performed within
the site, there are two main aquiferous horizons, both related to the coarse
materials. The first, a phreatic aquiferous horizon, is related to Horizon B, found
close to the surface and extending down to 13.5 meters. The second is related to
the coarse-grained materials of Group C2, found at various depths as indicated in
Table 1, below. Based on the general geology and morphology, it is estimated that
the aquiferous layers of Group C2 are, partly, under pressure.

It should be noted that small amounts of ground water is present also within the
sand rich sections of Group C1 (Fine Coastal Accumulations).

The static water level was recorded during the field work and during the pumping
test and, no worth noting fluctuations were recorded. It was found to fluctuate
between 1.60 and 2.20 meters below existing ground level.

It should be noted that a substantial amount of ground water is present also within
the sand rich sections and gravelly lenses (Fine coastal accumulations), that have
been encountered elsewhere. This fact, together with a large number of boreholes
drilled all over the area, resulted to the interconnection and partly unification of
these water bearing horizons. So, at the end, the whole area could behave as one
unified aquifer, interrupted in places by impermeable soils.
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Fig.1 Geological Cross Section (Geoinvest, 2019)

1.3 Permeabilities - Hydrogeological Conditions

No in situ permeability tests were performed during drilling, since the conditions
were not favorable for such in situ testing, due to shallow ground water table. Four
laboratory permeability tests in accordance with BS5930 were performed on
selected samples with the following results:

e Group B - Silty Sand: 8.8x10“cm/s or 0.72 m/day
e Group C1 - Sandy, very Clayey Silt: 4.7x10> cm/s or 0.04 m/day
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e Group C1 - Clayey, very Sandy Silt: 1.8x10% cm/s or 0.15 m/day
e The permeability of the coarse material (Gravel, Cobbles) is estimated to be
at least 15 m/day, depending on the content of the fine material.

Based on the above results, it is quite clear that the permeability of Groups B and
C2 are high, whereas that of Group C1 is low. In the sand rich sections of Group C1
is estimated to be moderate.

Group Soil Description Depth Range(m)

A Fill, consisting of clayey sandy silt soil, with igneous 0-2
and sedimentary rock fragments.

Beach Deposits found below the fill and down to
13.5m.

B Consisting of:

(i) Medium dense sand with varying amounts of silt, 2-135
clay and gravel,

(i) A mixture of all fractions at various proportions,
between 3 and 4.5 m.

(iii) Intercalations of gravelly sand with sandy gravel,
turning in places to sand and gravel.

Coastal Accumulations (old alluvial deposits)
Consist mainly of:

(i) Sandy Clayey Silt to

(i) Sandy Clay and Silt

(iii) Clayey Sandy Silt to

C (iv) Clayey Sand and Silt 13.5-45
(v) Silty Sand

(vi) Sandy Gravel with some Cobbles

(vii) Sand and Gravel

Based on origin and particle size distribution soil
group C may be sub-divided into groups C1 &C2

as follows:
Fine Grained Coastal Accumulations 13.50-18

C1 Represented by sedimentary fine-grained 21.50-23.50
accumulations of soil types (i) — (iv) of Group C. 28.00-35.50
Alternating with the coarse-grained materials, Below 45 meters

exhibiting a poor to moderately developed
stratification.

Coarse Grained Coastal Accumulations 18.00-21.50
Cc2 Represented by mostly igneous (dark) coastal 23.50-28.00
accumulations of soil types (v) — (vii) of Group C 35.50-45.00

Table 1. Soil description with Depth - Borehole 2
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From available information derived from the site investigation work performed
within the plot (Geoinvest) or in the general area of the building site (Limassol
Microzonic study, GSD), the following hydrogeological data may be deduced for the
different soil groups:

¢ Shallow water table - less than 2 m below ground level.

e Relatively low density and high compressibility and high liquefaction potential
of horizon B between 9 and 13.5 meters.

e The large in-homogeneity of all beach and coastal deposits (abrupt facies
changes in both horizontal and vertical sense).

e The high permeability and big amounts of ground water in soil groups B and
C2, the latter being of considerable thickness and, probably, under pressure
(artesian conditions?)

e The fine-grained coastal accumulations (Group C1) are alternating with the
coarse-grained materials, starting at 13.50 meters and extending to more
than 45 meters.

2. Inflow of water into the excavations during construction

For the control of ground water seepages into the excavation, a permanent cut off
wall (secant pile, diaphragm, other) will be constructed to a depth of at least 5 m
below the final excavation level. The cut-off will provide an impermeable barrier
that will facilitate the lowering of the water table during construction, since lateral
movement of ground water towards the excavation will be prevented and seepage
paths towards the base of the excavations will be substantially increased.

In order to minimize the ground water inflow from the base of the excavation, the
cut-off wall may be extended down to 13-14 meters or even deeper into geological
group C1 (fine grained coastal accumulations - Geoinvest 2019), where the silt and
clay dominates. In such a case it is expected that inflow into the excavation will be
more manageable.

From available information (sources mentioned above), obtained during the site
investigations and pumping test performed within the site, it is expected that strata
at the anticipated excavation level will be of moderate to high permeability.
Preliminary parameters considered for permeability, storativity and transmissivity
for draw down calculations were taken from the pumping test results and, also,
from tests performed in similar geological horizons in the general area.

It should be mentioned that the large number of boreholes drilled over the whole
area, resulted to the interconnection and unification of water bearing horizons. So,
at the end, the whole area could behave as one unified aquifer, interrupted in

8
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places by impermeable soils. In this context and for calculation purposes, it may be
assumed that water pressures within soil horizons outside the wall are close to
hydrostatic (Fig.2).

Pore-Water Pressure

0 <-20-0kPa
0 0-20kPa

0 20-40kPa
0 40-60kPa
[ 60-80kPa
[ 80-100kPa
1 || 0100-120kPa
0 120- 140 kPa
0 140 - 160 kPa
[ 160 - 180 kPa
0 180 - 200 kPa
0 200- 220 kPa
0 220- 240 kPa
[ 240- 260 kPa
1 2260 kPa
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Fig.2 Schematic Hydraulic Model

As mentioned above of great importance of course, are the actual permeabilities of
the stratum into which the diaphragm wall will be keyed, below the base of the
excavation.
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Considering the anticipated stratigraphy of the site (based on the information
available), the depth of the foundation and the perimetric diaphragm wall and the
pumping test results obtained, an estimate of the anticipated inflow of water into
the excavation during construction has been made. It has been considered that
water inflow will come partly from around the wall and partly directly from the
stratum below the base of the excavation.

The amount of inflow into the excavation during construction was estimated based
on a flow net analysis, considering the inflow of water between the vertical
diaphragm walls, which constitute flow lines as they represent impermeable
elements.

The flow, g per unit length of wall is given by:

g=k h Nf/Nd where K is the coefficient of permeability
h is the total head difference
Nf is the number of flow channels

Provided that a watertight perimetric wall will be taken down to a depth of about
14m (into the Clayey to very Clayey Silt to Silt and Sand deposits), it is
preliminarily estimated that the inflow into the excavation will be in the region of
1.1 to 1.3 m3 per square meter of plan area, per day. This translates into a total
amount of inflow of around 1,900 cubic meters per day, for the whole excavated
area, or 950 cubic meters per day if the excavation is carried out in two stages, i.e.
divide the site into two approximately equal areas (compartments), by constructing
a temporary intermediate secant pile wall. In such a case, the temporary wall will
be demolished as excavation progresses for the next compartment.

The above figures are an estimate based on all available information to date and,
they will depend on the extent of the inflow from the underlying strata.

2.1 Ground Water Control

There are several techniques or methods available for controlling ground water flow
into excavations at a construction project. The selection of a technique or
techniques appropriate to a particular project will depend on many factors.
However, the lithology and permeability of the soils will always be of paramount
importance.

Considering the total footprint of the basement area, it is feasible to proceed with
the excavation of the whole basement area in one stage. This will necessitate total
pumping in the region of approximately 100 m3/hour.

10
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Ground water control recommendations are mainly based on the publication by
CIRIA 515 (Ground Water Control, Design and Practice). The proposed ground
water control method has been selected, partly, from figure 1.10 of this publication.

Considering the necessity to lower the water table at least 1m below the excavation
level and that most of the inflow will be from the strata below, the water table has
to be lowered for the whole working area. It is necessary, therefore, to design for a
pump-well system that will work in combination with the physical cut-off wall and
the system of Recharge Wells which will be constructed for the disposal of
dewatering water.

Impermeable

cut-olf walls
/ Pumped wells \

' Lowered e
! groundwater level :

b) Excavalion with a retaining wall and wells to prevent
waler ingress through the base

Fig.3 Pump-Well System

Provided that the excavation will be carried out in one stage, 12 no. pumped wells
will be required (including stand by wells). It is recommended that deep pumped
wells are supplemented with shallow sump wells (1 - 2 m depth), if necessary.
Adequately designed and constructed wells will have to be installed at a
predetermined grid along the perimeter of the excavation, approximately 2,5 to 3m
parallel distance from the secant pile wall Additional pumped wells may be
necessary in the excavation area and the Lift well (see diagram 1).

Special filters must be provided in order to protect against the migration of fines.
In order to provide dry working conditions, the water level should be lowered down

to a minimum of 0.5 to 1.0 meter below the base of the final level of the
excavation.

11
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Lifts’ Well

For the excavation of the Lifts" well, which extends 2.5m below the general
excavation level, a separate perimetric watertight cut-off may be constructed with
the use of either sheet steel piles or secant piles. This will facilitate the excavation
and dewatering to the required depth.

2.2 Mitigation of Environmental Effects
2.2.1 Dewatering Consenting

Environmental permits are required for extracting groundwater for dewatering
purposes and for the disposal of the discharge into water bodies (sea, rivers), the
storm water system or back to the aquifer.

All sites that implement dewatering must obtain the necessary permits from the
competent Authorities. The Engineer and Contractor must fully understand the
conditions and lead-in times for activities covered by the permits.

Compliance with permit conditions can be demonstrated though the ITP for the
project and associated quality assurance records.

2.2.2 Discharge to the Environment

It is usual practice to discharge dewatering water into the environment. Specific
factors that need to be addressed are the siting of the discharge, the effects on the
discharge location and the ability of the discharge environment to accept the
volume of discharge.

It is important to be aware, that not only is groundwater being extracted to lower
the water table, but it is also likely that there will be sediment mobilized by
groundwater flow and also possible that contaminants residing in the groundwater
will be drawn into the system.

Therefore, it is of paramount importance to implement appropriate monitoring and
treatment. Potential methods include:

» Implementation of mitigation measures, such as devices to treat the discharge,
to reduce or avoid adverse discharge of suspended solids or contaminants.

» Appropriate design of the dewatering system to minimize the loss of fines from
in-situ soils and avoid ground settlement.

13
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> Proper containment of any wastewater system being worked on and removal of
septic water prior to works as appropriate.

For high rise buildings under construction near the coast in the Limassol area, the
common practice previously adopted for the disposal of ground water was to pump
it (after treatment for the removal of fines and/or other contaminants) into the sea,
at a predefined distance from the beach and, through specially designed diffusers.
The point of discharge must satisfy certain criteria imposed by the competent
authorities.

In the case of the Askanis Project and based on the experience acquired from the
performance of full-scale infiltration tests at geologically similar sites, a recharge
system is considered, where ground water abstracted by the dewatering system is
returned back to the aquifer. Such a scheme requires caution and careful planning.

2.2.3 Dewatering Discharge Quality — Suspended Solids

Dewatering permits require that dewatering water pass through a sediment
removal device such as a sediment tank, prior to discharge, with total suspended
solids (TSS) in the discharge leaving the site not exceeding 30 g/m3. Deviations
from the TSS limits are generally noted through a visual check of the water being
released into the environment. Standard samples can be used for comparison to
allow a rough instant field assessment of discharge quality. If required a sample is
taken and tested in a laboratory (24 hr. to 48 hr. turn-around).

Because primary sedimentation tanks remove the solids that settle quickly, it is
only particles with a long settling time that will be discharged from the primary
treatment. Therefore, samples of discharge water that meet the approved limits
should be prepared in a laboratory based on the typical particle size expected to be
discharged from the primary tanks. These can be compared with samples taken on
site to allow approximation of the TSS value of the discharge.

This would allow any compliance breach to be addressed early. The visual testing is
low cost and able to be actioned and recorded quickly.

Adequate removing of fines from pumped water is critical for the efficient
operation of recharge wells and avoidance of filter clogging. Therefore, if considered
necessary, further treatment of pumped water (e.g. use of sand filters) should be
carried out.

14
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2.2.4 Settling Tank Design

Settling- Definition

A unit operation in which solids are drawn toward a source of attraction. The
particular type of settling considered here, is gravitational settling. It should be
noted that settling is different from sedimentation.

Advantages of Settling Tanks

+ Simplest technologies

« Little energy input

« Relatively inexpensive to install and operate

* No specialized operational skills

« Easily incorporated into new or existing facilities

Factors affecting settling velocities (Vo)

« particle specific gravity

« particle size distribution
Design data required to ascertain mechanical construction are, specific gravity of
solids, size distribution of solids, underflow construction, operating temperature,
and geographical location.

Basic design principles

Chamfered weir to enhance laminar flow(85% of water depth)

full-width weir

Determine effective settling zone and sludge zone

Basin floor area of 41 liters per minute (Lpm) per m2 of flow.

250 to 410 Lpm per m width of weir for outflow.

Submerge inlet weir 15% of basin water depth.

Use 25 cm wide weirs and use rounded edges.

Maximize length of settling chamber as much as possible.

In plan, the length may vary from two to four times the width.

The length may also vary from ten to 20 times the depth. The depth of the
basin may vary from 2 to 6 m. The influent is introduced at one end and
allowed to flow through the length of the clarifier toward the other end.

VVVVVVVYYY

Rectangular Settling Tank Design

Provided that a watertight perimetric wall will be taken down to a depth of about
14m, it is preliminarily estimated that the inflow into the excavation will be in the
region of 1.1 m?3 per square meter of plan area per day. This translates into a total
of around 1,700 cubic meters per day, for the whole excavated area.

15
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Considering a maximum volume of 2000 m?3 of ground water that has to be pumped
per 24 hours, then a flow rate of 0.024 m3/sec has to be treated. Assume a
settling tank having an effective settling volume that is 10 m long, 3 m tall and 3 m
wide. Assume particles (Silt to fine Sand) that have a settling velocity of 0.0008
m/sec, then,

Vo = Q/A = 0.024 m3/sec/ (10 m x 3 m) = 0.0008 m/sec (settling velocity)

Therefore, since Vo is equal or greater than the settling velocity of the particles of
interest, they will be completely removed.

Similarly, settling time required for particles for 2.8 m effective depth is,

Retention time = 2.8 /0.002 = 1400 seconds = 0.4 hours

3. Ground Water Recharge System

In the case of the Askanis Project the disposal of the pumped water to the sea may
impose, apart from anticipated environmental restrictions and, other logistical
difficulties that will have to be resolved in order to implement it. Therefore,
considering the hydrogeological conditions prevailing at the site, the findings of the
site investigation work and in particular the results of the Pumping Test, it is
considered prudent that the disposal of ground water by means of a ground water
recharge system should be considered. It is noted that this method has been used

16
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successfully at other sites in the Limassol coastal area (e.g. NEO project), having
similar geotechnical conditions.

In this connection, reference is made to two full scale in situ infiltration tests,
recently performed by us for,

i. The Renaissance Project of Prime Development, and

ii. Dasoudi Residence Project (Limassol seafront)

In the case of the Renaissance Project two no. recharge test Wells were tested in
order to assess the in-situ recharge potential of the ground by injecting water at a
specific level in the sequence of the stratification, where higher permeabilities are
encountered.

From the analysis of the results carried out it was deduced that a maximum
absorption rate of 20 m3/hour was achieved in both boreholes, with zero bar
pressure applied.

From previous experience and, also considering results obtained from similar tests
performed in the general area in similar geological horizons (e.g., NEO project), it is
expected that in the case that the recharge wells are pressurized up to one bar,
higher injection rates may be achieved.

For design purposes it is considered that for an estimated dewatering requirement
of 100 m3/hour (case of total excavation), approximately 8, 300mm internal
diameter, recharge wells will be necessary. Allowing for possible clogging of some
of the boreholes, and therefore requiring rehabilitation, another 2 stand-by
boreholes should be made available (Diagram 2).

Notwithstanding the above, it is recommended that, at construction stage, an
infiltration test is performed first at the specific site in one of the recharge wells, in
order to more accurately determine the number of recharge wells required.

This alternative offers the following advantages:

1. An important environmental benefit of the recharge method is that, by
returning the pumped water to the aquifer, the possibility of increasing the
salinity of the coastal aquifer due to excessive pumping to the sea (sea water
intrusion), is avoided.

2. Prevents excessive aquifer depletion and, therefore does not put other
ground water sources at risk.

3. Sensitive adjacent structures are not affected.

17
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Diagram 2. Recharge wells (shown in blue)
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Unlike recharge trenches, recharge wells can be designed to inject water at a
specific level in the sequence of the stratification, where higher Permeabilities are
encountered. For the specific site under consideration, the wells can be taken down
to depths greater than 20m into geological horizon C2 (Coarse Grained Coastal
Accumulations), into zones where the predominant fraction is Gravel, with
estimated maximum Permeabilities of up to 15 m/day.

The hydraulic requirements of recharge wells are essentially the same as those of
extraction wells. As a result, recharge wells are designed drilled and developed the
same way as extraction wells. On the other hand, recharge wells are prone to
clogging, and therefore recharge water should be as clean as possible, with the use
of suitable settling tanks plus other means, as previously discussed.

3.1 Installation of Recharge Wells

The wells will be drilled down to an exact depth which will be established based on
geological conditions encountered at the specific site and have an external diameter
of ®900mm.

The boreholes will be installed with UPVC lining or other durable material agreed
with the Supervising Engineer. The lining will have an internal diameter of ®315mm
(PN12.5). It must be capable of inserting in the borehole without risk of breakage,
or damage to the joints.

Airvent—___ 10w meter/ Control valve

Recharge main —

Dip pipe

Down spout

Recharge Well

19
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Perforated, slotted, or screened pipe shall only be used in that section where
injection is intended. The hole aperture in such a pipe shall be smaller than any
aggregate placed between the liner and the borehole wall.

After installation of the lining tube, rounded 5mm to 10mm pea gravel shall be
placed in the annulus between the borehole wall and the lining tube to a level 1m
above the perforated pipe as the casing is withdrawn. Care must be taken to ensure
that the level of the aggregate is maintained just above the bottom of the casing to
prevent collapse of the borehole. In addition, excessive heights of aggregate above
the bottom of the casing could jam the casing during withdrawal and risk lifting the
liner to the detriment of the excavation.

A concrete seal shall be placed on top of the aggregate to extend nominally 1.0

meters above and below the interface with the overlying unsuitable material (Fill).
Care should be taken to prevent contamination of the gravel.

20
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APPENDIX I (i)
Pumping Test

21
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Askanis Gallery Project - Pumping Test

Purpose

The Pumping test was performed in order to establish Transmissivity, Specific Capacity and
mass Permeability in accordance with BSI BS 14686:2003 and BS EN I1SO 22282 Part 4:2012.
Methods and procedures followed were, additionally, in accordance with CIRIA C-515, Ground
Water Control, Design and Practice.

The pumping test provides necessary parameters and data required for the design of the
hydraulic model at pre-construction stage, which amongst other, will provide information related
to:

o Estimation of the radius of influence due to dewatering
o Estimation of the flow rate required to achieve the drawdown
o Estimation of any potential settlement due to dewatering

Pumping Test Procedure

The Subcontractor (Geotechniki) provided a test pump and all the accessory equipment,
including power source and a submersible pump to execute the aquifer test. The equipment was
reliable for all the period of the pumping test operations, at the design rate.

Prior to the pumping tests being carried out in accordance with BSI BS 14686:2003, monitoring
data (water level fluctuations) over a duration twice the length of the pumping test was
undertaken.

The discharge of the test pump was measured by a discharge meter. A control valve was
installed so that the discharge rate did not vary more than five percent from the average rate.

Ground water samples were taken during the pumping test and a suitable “tap” was installed to
enable the sampling.

The mode of operation of the test, the depth level of the pump and test yields were as instructed
by the Supervising Engineer.

During the test pumping the water discharge was piped to a point of surface drainage
sufficiently far from the pumping well.

A single step pumping test was executed and, the drawdown and recovery of the aquifer was
measured. For both, the drawdown and the recovery, water-level measurements and the
pumping yield were recorded.

The measure of the water level was done with the use of suitable dip-meters, in which case the
physical presence of personnel was required at all measurements.
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Measurements were taken in the pumping well and two standpipe installations. During the test,
the pumping yield remained constant until completion of the test (equilibrium condition).

The recovery measurements were recorded until the dynamic water-level was equal to the static
water level of the aquifer.

Pumping Test Results

The pumping test (repeated test) started on 01/02/2020 at 07:00 and lasted until the 13:00 of
the same day, with a mean rate of pumping of 36m?3/h and with the drawdown being stabilized
after 4 hours. Following this, the recovery of the water level was monitored for 5 hours by which
time, a complete recovery of the aquifer was observed. Monitoring of both the drawdown and
the recovery was carried out in two observation boreholes at 13m (Observation borehole 1) to
the north, and 13m (Observation borehole 2) to the south, of the pumping well.

The position of the pumping well (14.5 m depth, 300 mm internal diameter perforated upvc pipe)
is indicated in the site plan (drawing 1), below.

SO 721N \66'1‘ @ A

674 \.“.\"n.r" “/‘720604 ’ ; ’
N\ 6057/ o 663
g e Drawing 1
BH4 35m L 434
o ; ® o \% ! : \7‘-‘
. Pumpm,g“WeII .B 50m 5
* BH6 35m e ’ 5w
; BH5 35m
10 AR ,
BH2 60 ; o
Sk 6925, bt 691 : Pressuremeter testing
‘559 y Ve
N 558 % 563 4
557 /
"“':.'556 e -
A X.555% /A 550 5
A TA3 X 5547551 \ 74 Source: Esri DigitalGlcbe, GeoEye, Earths ter Geographics, CNES/Airbus DS, USDA, USGS, AeroGR

Drawing 1- Pumping Well Location
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Relevant ground elevations for pumping well and monitoring holes were:

Pumping well: +0.12m
Monitoring station 1: 0.00m (North)
Monitoring station 2: 0.18m (South)

Measurements and Analysis of Results

Observation Borehole 2

Drawdown Data for Observation Borehole 2 (13m South of Pumping Well)

Water Level Drawdown

Time since
the beginning Depth Drawdown Pumped Well
Date Time of pumping of Water of water level Depth of Water
(min) (m) (m)-s (m)
01/02/2020 | 07:00 0 1.8 0 2.20
1 1.8 0 3.40
2 1.81 0.01 6.50
3 1.83 0.03 8.30
4 1.85 0.05 8.70
5 1.87 0.07 9.50
6 1.91 0.11 10.00
7 1.96 0.16 10.30
8 1.99 0.19 10.50
9 2.02 0.22 10.50
10 2.03 0.23 10.50
15 2.06 0.26 10.50
20 2.09 0.29 10.50
25 2.12 0.32 10.50
30 2.14 0.34 10.50
60 2.22 0.42 10.50
120 2.29 0.49 10.50
180 2.32 0.52 10.50
240 2.34 0.54 10.50
300 2.34 0.54 10.50
13:00 360 2.34 0.54 10.50

Table | - Drawdown Data for Observation Borehole 2 (13m South of Pumping Well)
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Recovery Data for Borehole 2 (13m South of Pumping Well)

Water Level Recovery

Time since
Time since the em.:l Water Level
Date beginning of I:::‘:\F;mg Depth of Water Pumping Well Recovery (m)
of pumping (m) Water Level (m) Residual
(min) Drawdown - s
01/02/2020 360 0 2.34 0.54
361 1 2.32 3.65 0.52
362 2 2.29 3.05 0.49
363 3 2.27 2.72 0.47
364 4 2.26 2.51 0.46
365 5 2.24 241 0.44
366 6 2.22 2.28 0.42
367 7 2.2 2.25 0.40
368 8 2.19 2.25 0.39
369 9 2.18 2.25 0.38
370 10 2.17 2.23 0.37
375 15 2.13 2.23 0.33
380 20 2.1 2.22 0.30
385 25 2.06 2.20 0.26
390 30 2.03 2.20 0.23
420 60 191 2.20 0.11
480 120 1.84 2.20 0.04
660 300 1.81 2.20 0.01

Table Il - Recovery Data for Borehole 2 (13m South of Pumping Well)
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Figure 2 — Drawdown and Recovery — Borehole 2
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Observation Borehole 1

Drawdown Data for Observation Borehole 1 (13m North of Pumping Well)
Water Level Drawdown
Time since the Drawdown | Pumped Well
. beginning 2Ll of water Depth of
Date Time of pumping of Water level Water
(min) b (m)- s (m)
01/02/2020 | 07:00 0 1.45 0 2.20
1 1.47 0.02
2 1.47 0.02
3 1.47 0.02 8.30
4 1.48 0.03
5 1.52 0.07 9.50
6 1.55 0.10
7 1.58 0.13
8 1.60 0.15
9 1.62 0.17
10 1.63 0.18 10.50
15 1.65 0.20
20 1.67 0.22
25 1.68 0.23
30 1.69 0.24
60 1.73 0.28
120 1.76 0.31
180 1.78 0.33
240 1.80 0.35
300 1.80 0.35
13:00 360 1.80 0.35 10.50
Table 1ll - Drawdown Data for Observation Borehole 1 (13m North of Pumping Well)

27



Askanis Gallery Project — Dewatering Method Statement

Recovery Data for Borehole 1 (13m North of Pumping Well)

Water Level Recovery

Time since | Time since the Pumping Water Level
s end Depth of
Date beginning ) Water Well Recovery (m)
of pumping | ©f pumping (m) Water Residual
(min) (min) Level (m) | Drawdown -s

01/02/2020 360 0 1.80 0.35
361 1 1.78 3.65 0.33
362 2 1.76 3.05 0.31
363 3 1.75 2.72 0.30
364 4 1.74 2.51 0.29
365 5 1.73 2.41 0.28
366 6 1.72 2.28 0.27
367 7 1.71 2.25 0.26
368 8 1.70 2.25 0.25
369 9 1.68 0.23
370 10 1.65 0.20
375 15 1.6 0.15
380 20 1.57 0.12
385 25 1.55 0.10
390 30 1.54 0.09
420 60 1.5 0.05
480 120 1.46 0.01
660 300 1.45 0.00

Table IV - Recovery Data for Borehole 1 (13m North of Pumping Well)
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Drawdown/Recovery of Water Level

Drawdown and Recovery of Water table during and after the
end of pumping within the Observation Borehole 1
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Based on the analysis of the results Appendix I (ii) the following parameters have

been established

Contact Info
Address

Company Name
City, State/Province

Pumping Test Analysis Report

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

| Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Aquifer Thickness: 20.00 m

| Discharge Rate: 36 [m¥/h]

Analysis Name Analysis Performed by | Analysis Date | Method name Well T [m?/d] K [m/d] S

1| Boulton H. Kridiotis 25/11/2020 | Boulton PW1 1.00x 10° | 5.00x 10° | 1.25x 10
2 | Boulton H. Kridiotis 25/11/2020 | Boulton ow1 864x 10" [ 4.32x10° | 1.00x 10"
3 | Boulton H. Kridiotis 25/11/2020 | Boulton ow2 864x10" [4.32x10° [ 1.00x 10"
4 Theis-Jacob Correction | H.Kridiotis 1/12/2020 Theis with Jacob CorrectjcPW1 864x10' |4.32x10° | 1.00x10*
5 | Theis-Jacob Correction | H.Kridiotis 1/12/2020 Theis with Jacob CorrectjcOW1 864x10" [4.32x10° |1.00x 10"
6 | Theis-Jacob Correction | H.Kridiotis 1/12/2020 Theis with Jacob CorrectjcOW2 864x10' |4.32x10° | 1.00x 10"
7 | Papodopoulos & Cooper| H. Kridiotis 1/12/2020 Papadopulos & Cooper | PW1 864x10' |4.32x10° | 1.00x10*
8 Papodopoulos & Cooper| H. Kridiotis 1/12/2020 Papadopulos & Cooper | OW1 864x10" [4.32x10° | 1.00x 10™
9 | Papodopoulos & Cooper| H. Kridiotis 1/12/2020 Papadopulos & Cooper | OW2 8.64x10" |4.32x10° | 1.00x 10*

Average | 8.79x 10" | 4.40x10° | 2.23 x 107
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APPENDIX I (ii)
Pumping Test - Software Output
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Contact Info
Address

Company Name
City, State/Province

Pumping Test - Water Level Data

Page 1 of 1

Project:

"ASKANIS GALLERY" PROJECT

Number:

1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Discharge Rate: 36 [m3/h]

Observation Well: PW1

Static Water Level [m]: 2.20

Radial Distance to PW [m]: -

Time Water Level Drawdown
[min] [m] [m]

1 0 2.20 0.00

2 1 3.40 1.20

3 2 6.50 4.30

4 3 8.30 6.10

5 4 8.70 6.50

6 5 9.50 7.30

7 6 10.00 7.80

8 T 10.30 8.10

9 8 10.50 8.30
10 9 10.50 8.30
11 10 10.50 8.30
12 15 10.50 8.30
13 20 10.50 8.30
14 25 10.50 8.30
15 30 10.50 8.30
16 60 10.50 8.30
17 120 10.50 8.30
18 180 10.50 8.30
19 240 10.50 8.30
20 300 10.50 8.30
21 360 10.50 8.30
22 361 3.65 1.45
23 362 3.05 0.85
24 363 2.72 0.52
25 364 2.51 0.31
26 365 2.41 0.21
27 366 2.28 0.08
28 367 2.25 0.05
29 368 2.25 0.05
30 369 2.25 0.05
31 370 2.23 0.03
32 375 2.23 0.03
33 380 2.22 0.02
34 385 2.20 0.00
35 390 2.20 0.00
36 420 2.20 0.00
37 480 2.20 0.00
38 660 2.20 0.00




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client: ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by:

Time-Drawdown

Analysis Date: 1/12/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

1EO
0.00

Time [min]
1E1

1E2 1E3

2.00 \

4.00

6.00

Drawdown [m]

8.00

10.00

= PW1




Contact Info
Address

Company Name
City, State/Province

Pumping Test - Water Level Data Page 1 of 1

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client: ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1 Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Discharge Rate: 36 [m3/h]

Observation Well: OW1 Static Water Level [m]: 1.45 Radial Distance to PW [m]: 13
Time Water Level Drawdown
[min] [m] (m]

1 0 1.45 0.00
2 1 1.47 0.02
3 2 1.47 0.02
4 3 1.47 0.02
5 4 1.48 0.03
6 5 152 0.07
7 6 155 0.10
8 7 1.58 0.13
9 8 1.60 0.15
10 9 1.62 0.17
11 10 1.63 0.18
12 15 1.65 0.20
13 20 1.67 0.22
14 25 1.68 0.23
15 30 1.69 0.24
16 60 173 0.28
17 120 1.76 0.31
18 180 1.78 0.33
19 240 1.80 0.35
20 300 1.80 0.35
21 360 1.80 0.35
22 361 1.78 0.33
23 362 176 0.31
24 363 175 0.30
25 364 1.74 0.29
26 365 1.73 0.28
27 366 1.72 0.27
28 367 1.71 0.26
29 368 1.70 0.25
30 369 1.68 0.23
31 370 1.65 0.20
32 375 1.60 0.15
33 380 157 0.12
34 385 1.55 0.10
35 390 1.54 0.09
36 420 1.50 0.05
37 480 1.46 0.01
38 660 1.45 0.00




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1
Client: ASKANIS GROUP OF COMPANIES
Location: LIMASSOL Pumping Test: Pumping Test 1 Pumping Well: PW1
Test Conducted by: Test Date: 1/2/2020
Analysis Performed by: Time-Drawdown Analysis Date: 1/12/2020
Aquifer Thickness: 20.00 m Discharge Rate: 36 [m3/h]
Time [min]
1EO 1E1 1E2 1E3
0.00 T
0.10
¢
— \\ ¢
£ ™
= 0.20 '\=\
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2 | {
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Contact Info
Address

Company Name
City, State/Province

Pumping Test - Water Level Data Page 1 of 1

Project:

"ASKANIS GALLERY" PROJECT

Number:

1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Discharge Rate: 36 [m3/h]

Observation Well: OW2

Static Water Level [m]: 1.80

Radial Distance to PW [m]: 13

Time Water Level Drawdown
[min] [m] [m]

1 0 1.80 0.00

2 1 1.80 0.00

3 2 1.81 0.01

4 3 1.83 0.03

5 4 1.85 0.05

6 5 1.87 0.07

7 6 1.91 0.11

8 4 1.96 0.16

9 8 1.99 0.19
10 9 2.02 0.22
11 10 2.03 0.23
12 15 2.06 0.26
13 20 2.09 0.29
14 25 2.12 0.32
15 30 2.14 0.34
16 60 2.22 0.42
17 120 2.29 0.49
18 180 2.32 0.52
19 240 2.34 0.54
20 300 2.34 0.54
21 360 2.34 0.54
22 361 2.32 0.52
23 362 2.29 0.49
24 363 2.27 0.47
25 364 2.26 0.46
26 365 2.24 0.44
27 366 2.22 0.42
28 367 2.20 0.40
29 368 2.19 0.39
30 369 2.18 0.38
31 370 217 0.37
32 375 2143 0.33
33 380 2.10 0.30
34 385 2.06 0.26
35 390 2.03 0.23
36 420 1.91 0.11
37 480 1.84 0.04
38 660 1.81 0.01




Contact Info
Address
Company Name

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

City, State/Province Number: 1
Client: ASKANIS GROUP OF COMPANIES
Location: LIMASSOL Pumping Test: Pumping Test 1 Pumping Well: PW1
Test Conducted by: Test Date: 1/2/2020
Analysis Performed by: Time-Drawdown Analysis Date: 1/12/2020
Aquifer Thickness: 20.00 m Discharge Rate: 36 [m3/h]
Time [min]
1EO 1E1 1E2 1E3
0.00
0.14 \\
N
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a N 4
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Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client: ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by: H. Kridiotis

Boulton

Analysis Date: 25/11/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

Dimensionless Time tD

1E-5 1E-4 1E-3 1E-2 1E-1 1EO 1E1 1E2 1E3 1E4 1E5 1E6 1E7 1E8
1E2 4l
a 1lE1 i 2 o == z - —
()] =
2 1E0 i . -
3 i v
8 1E-1 I / m I
n ar '.
(7]
(]
9 1E-2 E
c
.
g 1E-3 il
E | i} i
0 1E-4 ey = il
1E-5 I '
= PW1
Calculation using Boulton
Observation Well Transmissivity Hydraulic Specific Yield Drainage factor Ratio Sy/S Radial Distance to
Conductivity PW
[m?/d] [m/d] [m]
PW1 1.00 x 10 5.00 x 10° 1.25x 107 1.00 x 10 1.00 x 10? 0.48




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed

by: H.Kridiotis

Theis-Jacob Correction

Analysis Date: 1/12/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

1E-5

1E-4

1E-3

1E-2

Dimensionless Time tD

1E-1 1EO

1E1 1E2

1E3 1E4
|

1E1

1E5

HE

1E6
=trety

1EO
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|
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1E-2

1E-3
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1E-4

A
N

1E-5
= PW1

Calculation using Theis with Jacob Correction

Observation Well Transmissivity Hydraulic Conductivity Storage coefficient Radial Distance to PW
[m?/d] [m/d] [m]
PW1 8.64 x 10 4.32 x 10° 1.00 x 10™ 0.48




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by: H. Kridiotis

Papodopoulos & Cooper

Analysis Date: 1/12/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

1E-5
1E2

1E-4 1E-3

Dimensionle
1E-1 1EO

ss Time tD
1E1 1E2

1E3 1E4

1E6

1E1

R

1EO

1E-1

1E-2

1E-3

1E-4

1E-5

= PW1

Calculation using Papadopulos & Cooper

Observation Well Transmissivity Hydraulic Conductivity Well-bore storage Radial Distance to PW
coefficient
[m?/d] [m/d] [m]
PW1 8.64 x 10’ 432 x 10° 1.00 x 10°* 0.48




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client: ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1 Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by: H. Kridiotis

Boulton

Analysis Date: 25/11/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

1E-5

1E-4 1E-3

Dimensionless Time tD

1E-2 1E-1
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Calculation using Boulton

Observation Well

Transmissivity

[m?/d]

Hydraulic
Conductivity

[m/d]

Specific Yield Drainage factor Ratio Sy/S Radial Distance to

[m]

oW1

8.64 x 10

432 x10°

1.00 x 10 1.00 x 107 1.00 x 10° 13.0




Contact Info
Address
Company Name

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

City, State/Province Number: 1
Client: ASKANIS GROUP OF COMPANIES
Location: LIMASSOL Pumping Test: Pumping Test 1 Pumping Well: PW1
Test Conducted by: Test Date: 1/2/2020
Analysis Performed by: H.Kridiotis Theis-Jacob Correction Analysis Date: 1/12/2020
Aquifer Thickness: 20.00 m Discharge Rate: 36 [m3/h]
Dimensionless Time tD
1E-5 1E-4 1E-3 1E-2 1E-1 1EO 1E1 1E2 1E3 1E4
1EO =3
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Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Conductivity Storage coefficient Radial Distance to PW
[m2/d] [m/d] [m]
ow1 8.64 x 10 432 x 10° 1.00 x 10 13.0




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by: H. Kridiotis

Papodopoulos & Cooper

Analysis Date: 1/12/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

1E-5
1EO0

1E-4 1E-3

Dimensionless Time tD

1E-2 1E-1
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1E4
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i
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Calculation using Papadopulos & Cooper

Observation Well

Transmissivity

[m?/d]

Hydraulic Conductivity

[m/d]

Well-bore storage
coefficient

Radial Distance to PW

[m]

ow1

8.64 x 10"

432 x10°

1.00 x 107

13.0




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by: H. Kridiotis

Boulton

Analysis Date: 25/11/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

Dimensionless Time tD
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Calculation using Boulton
Observation Well Transmissivity Hydraulic Specific Yield Drainage factor Ratio Sy/S Radial Distance to
Conductivity PW
[m?/d] [m/d] [m]
ow2 8.64x 10 4.32 x 10° 951 x10° 1.00 x 10 1.00 x 10° 13.0




Contact Info
Address

Company Name
City, State/Province

Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client: ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Analysis Performed by: H.Kridiotis

Theis-Jacob Correction

Analysis Date: 1/12/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

Dimensionless Time tD

1E-5 1E-4 1E-3 1E-2 1E-1 1EO 1E1 1E2 1E3 1E4
1EO o
4 Al
(a)] 74 A
® jE-1 / :
: II’ A
3 /
T
E 1E-2 2
=
[a]
9]
0
(]
e 1E-3
(=]
@ i
= |
[]
E 1E-4 Y
Q £ i
]
I
|
1E-S /
A QW2
Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Conductivity Storage coefficient Radial Distance to PW
[m?/d] [m/d] [m]
owz2 8.64 x 10 4.32x10° 1.00 x 10 13.0
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Aquifer Test Analysis

Project: "ASKANIS GALLERY" PROJECT

Number: 1
Client: ASKANIS GROUP OF COMPANIES
Location: LIMASSOL Pumping Test: Pumping Test 1 Pumping Well: PW1
Test Conducted by: ‘ Test Date: 1/2/2020
Analysis Performed by: H. Kridiotis Papodopoulos & Cooper Analysis Date: 1/12/2020
Aquifer Thickness: 20.00 m Discharge Rate: 36 [m3/h]
Dimensionless Time tD
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Calculation using Papadopulos & Cooper
Observation Well Transmissivity Hydraulic Conductivity Well-bore storage Radial Distance to PW
coefficient
[m2/d] [m/d] [m]

ow2 8.64 x 10 4.32 x10° 1.00 x 10™ 13.0




Contact Info
Address

Company Name
City, State/Province

Pumping Test Analysis Report

Project: "ASKANIS GALLERY" PROJECT

Number: 1

Client:

ASKANIS GROUP OF COMPANIES

Location: LIMASSOL

Pumping Test: Pumping Test 1

Pumping Well: PW1

Test Conducted by:

Test Date: 1/2/2020

Aquifer Thickness: 20.00 m

Discharge Rate: 36 [m3/h]

Analysis Name Analysis Performed by | Analysis Date | Method name Well T [m2/d] K [m/d] S

1 Boulton H. Kridiotis 25/11/2020 Boulton PW1 1.00x10° | 5.00x 10° | 1.25x 10™
2 | Boulton H. Kridiotis 25/11/2020 | Boulton Oow1 864x 10" | 4.32x10° | 1.00x 10"
3 | Boulton H. Kridiotis 25/11/2020 | Boulton ow2 864x10" | 432x10° | 1.00x 10"
4 | Theis-Jacob Correction | H.Kridiotis 1/12/2020 Theis with Jacob Correct|/cPW 1 864x10" |4.32x10° | 1.00x10*
5 | Theis-Jacob Correction | H.Kridiotis 1/12/2020 Theis with Jacob CorrectjcOW 1 864x10" |4.32x10° | 1.00x 10
6 | Theis-Jacob Correction | H.Kridiotis 1/12/2020 Theis with Jacob CorrecticOW2 864x 10" |4.32x10° | 1.00x 10
7 | Papodopoulos & Cooper| H. Kridiotis 1/12/2020 Papadopulos & Cooper | PW1 864x10" |4.32x10° | 1.00x 10
8 | Papodopoulos & Cooper| H. Kridiotis 1/12/2020 Papadopulos & Cooper | OW1 864x10" |4.32x10° | 1.00x 10
9 | Papodopoulos & Cooper| H. Kridiotis 1/12/2020 Papadopulos & Cooper | OW2 864x10" [432x10° | 1.00x10*

Average | 8.79x 10" | 4.40x10° | 2.23 x 10?
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ExteAeoTikn MepiAnyn
Eicaywnyn

1. H eraipeia Askanis Group of Companies npoypaupaTilel TNV avéyepon
noAuwpogpou KkTipiou oTnv 036 Ayiou Avdpéou otn Aepecd. H AenTopepncg
neplypagr Tou KTipiou nepiAapBaveralr otnv MEEM nou €xel kataTteBei oTo
Tunua NepiBdAAovToc.

2. To oikonedo exel €uPadd nepinou 2,000 m? kai, To OAIKO €uBado o€
katoywn (building footprint), yia To onoio B6a yivel ekokaen oTo PBabog
BepeAinong, Ba eivar 1,630 m?. EmnAéov Ba kaTtaokeuaoToUv dUO unoyeia
ME unoAoyilopevo BaBog BepeAlinong Ta 8 HETPA, KATW ANO TO UPICTAUEVO
UWOHETPO £dAgpouc. EmnAgov, Ta ppedTia Twv aveAkuoTnpwyv Ba edpalovTal
o€ Babog 10.5 peTpa, kATW and TO UPIOTAPEVO UWOUETPO £0APOUC.

3. AvapeveTal OTI, yia Tov €Agyxo Tng opifovTiag pong vepou Mpog Thv
eKOKa@n 6a KaTaokeuaoTei MOVIPOG NEPIMETPIKOG UdATOOTEYNG TOIXOG
(01a@paypa/nacoaAoToixog), o BABOC TOUAAXIOTO 4 WETPA KATW ANO TO
XAUNAOTEPO ONUEIO YEVIKNG eKOKAPNC. O ToiXoc Ba €ival NAKTWHEVOC EVTOC
ToUu YewAoyikoU opifovra C1, oOnou oUPPWVA ME TA EUpAMATA TNG
FewTeXVIKNG MeAETNG (Geoinvest - 2019), avapeveTal n napouadia augnuévng
noocoTnNTag IAUG/apyilou (silt/clay) kal €nopeEVWG OXETIKA HEIWHEVN
udponepaToTNTAa TNG TAENC TwV 4.7x10°> cm/s.

4. ZKOMOG TNG MEAETNG €ival 0 UMOAOYIOWOG TNG EKTIMWHEVNG NOoOTNTAG
vEPOU AVTANONG KaTa TNV dIAPKEIQ EKOKAPC TOU UNOYEIOU Kal OEPEAIDTEWY
TOU MPOTEIVOUEVOU KTIpiou Kai, AapBdavovTtag unown TIG OIAPOPES PATEIG
KATAOKEUNG, va npoTabei n npoTiunTéa HEBOOOG anooTpayyliong Kabwg Kai n
MEBODOOC anoppIYnG Tou VEPOU AvTAnong.

YOPOYEWAOYIKEG OUVONKEG

5. AnO €peuveg Nou €ylvav oTnVv MNePIOXH Tou Tepaxiou €xel diagavei OTI n
oTadun Tou unodyeiou udpoPopea, BpiokeTal oe Baboc 1.60 pe 2.20 peTpa
KATw and Tnv u@IloTAPevn enipaveia Tou €dagouc. To NoguBpio Tou 2019
kal ®eBpoudpio Tou 2020, €yivav NANPEIG JOKIPACTIKEG AVTANCEIC VEPOU
(pumping tests), vyia kaAUTepo npocdIopIOHO TwWV UJPOYEWAOYIKWYV
XApaAKTNPIOTIKWV TOU UDPOPOpPEa/wV.

3TOo Mo KATW OXNWa napouclialeral n YEWAOYIKN TOWR TOu uneddagouc,
oUPPWVA PE TN YEWTEXVIKNA ‘Epeuva.
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Geological Cross Section (Geoinvest, 2019)

‘Exouv eknovnOei €pyaoTnpiakeC avaAuUoeIC yid Tov Kabopioyod Tng
udpoNEPATOTNTAC TWV YEWAOYIKOV OTPWOEWV MNOU ouvavTiouvTdl OTo
unEda@oc Pe Ta akdoAouBba anoTeAéopaTa:

Group B - 8.8x10%cm/s (BaBoc and 2-13.5 péTpa)

Group C- 4.7x107°cm/s (Babog ano 13.5 - 45 petpa

Group C1 1.8x10** cm/s (B&®n and 13.50-18, 21.5-23.5, 28-35,
nepav Twv 45 PETpwV)
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MoooTNTEG GvTAnong vepou

6. AauBavovTac unown TNV YEWAOYIKN OTpwHaToypagia Tng NePIOXNG Tou
‘Epyou, Ta Ba6n Tou unoyeiou udpo@opou opilovra, To PBdaboc TNG
NPOTEIVOUEVNG EKOKAQPNG, TNV KATAOKEUN NEPIYETPIKOU  OTeyavou
dlappaypaTikoU TOiXOU, Ta AMNOTEAEONATA TWV YEWTEXVIKWV EPEUVWV Kal
£pYAoTNPIGK®WY OOKIYWV Kal, T AnoTEAECNATA TNG JOKIPAOTIKAG AvTAnong,
£YIVE UMOAOYIONOG TWV NOCOTATWY VEPOU MOU AVAUEVETAI VA EICPEOUV EVTOC
TNG EKOKAPNG KATA TNV dIAPKEIA TNG KATAOKEUNG, UE avaAuon We TNV peEBodo
flow net BewpwvTag TNV €10pon vepoU PETAEU TWV KABETWV d1aPpayhaTiKwV
Toixwv, ol onoiol anoteAouv flow lines-adianépaocTa oTolxeia, ENeidn To vePO
Oev pnopei va dieiodUoel dIaUECOU TWV.

Eniong, ANngOnkav oofapd unown, Ol €IOPOEC UMNOYEiOU VeEPOU rMou
napartnpendnkav o€ NapouoIa KATAoKEUAoOEVTaA ) UNO KATAOKEUN €pya, OTNV
gupuTEPN napaAiakn dwvn TnNG AgdecoU, O MAPOMOIOUC YEWAOYIKOUG
oXNMATIoNOUG.

7. YnoAoyileTal 0TI 0 d1aPppaypaTikog Toixog Ba €xel Baboc nepinou 14 peTpa.
AauBavovTac unown Ta anoTeEAEOHPATA TNG YEWTEXVIKNAG £€PEUVAC KAl TWV
dokipaoTikwv avTAnoewv (Pumping Test), kabw¢ kal Tnv KATAOKEUN
adlanépaoTou diagppayuaTikoU Toixou, unoAoyileTal 0TI n €l0por| vepou oTnV
gekokagpr nou Ba vyivel, Ba avépxertal nepinou ora 1.1 pe 1.3 m3 avd
TETPAYWVIKO METPO ava nuepa. AnAadn yia oAokAnpn Tnv ekoka@n 6a
npokUWEl avaykn avrAnong kal anoppiyng , nepinou 1.900 kuBIKWV HETPWV
vEPOU ava nuepa N 950 KUBIKWV PETPWV VEPOU ava NUEPA, av N EKOKAPn
yivel g dUo ioou guBadou otadia. MNa okonoug avrtAnong 6a avopuxBouv
PPEATIa eVTOG TNG EKOKAPNG TOU UMOYEIoU, NEPIMETPIKA KAl O anodoTaon
nepinou 2.5 — 3 gETpa anod Tov NnacoaAoToIXo, Kabwc Kal evTog TNG NEPIOXNG
TNG ekokapng (Alaypaupa 1 Tng ‘EkBeong). EminAgov, cuoTrvetal n avopuén
YEWTPNONG dAVTANONG OTNV MEPIOXN €KOKAPNG TOU @PEATIOU TOU
aveAkuoTnpa.

Me Baon Ta nio navw, 8a xpeialeral oAIkr avrAnon Tng Taéng Twv 100 m3
/hour, yia Taneivwon Tou udpo@opéa TouAdaxioto 0.5 pe 1 pETpo KATW Ano
TO Baon TNG TEAIKNG €KOKAPNG.

8. YnoAoyileTal 6TI oTNV NEPINTWON KATA TNV onoia n skokagn 6a yivel oe
Mia @aon, 6a xpelaoTtouv 10 - 12 yewTpnoeli§ avTAnong, o€ ouvduaouo HE
(ppeaTia anootpayyiong (sump wells) pikpou BdBoug (1-2 peTpa), €av
KATAOTEl avaykaio, nou 6a eykataoTabouv OTOV XWPO TNG EKOKAPNG.
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b) Excavalion with a retaining wall and wells to prevent
waler ingress through the base

Fig.3 Pump-Well System

Mo navw napouacialeral diaypaupaTika, nNapddeiyua Tou MPOTEIVOUEVOU
OUOTAMATOG AvTANONG.

A1a0son AVTAOUHEVOU VEPOU

9. Ta TO OUYKEKPIMEVO €EPyo nNpoTeiveTal n Auon Tng d1d6gong Tou
avTAoUpEevou vepoU Os PpedTia Pe BaBog népav Twv 20 PETPWYV, ETOI WOTE
va OloxeTeuBoUV 01 MNOCOTNTEG TOU VEPOU O KATAAANAO YeEwAOYIKO
oxnuatiopgd (Opiovra C2 - AAAOUBIAKEG NPooXwOoelG), o€ {wVEG OMNoU n
KUpia O1aBabuion Twv UAIK®QV €ival aghoxdAika, HE  1KavonoinTikn
dlanepatoTnTa. [MpokaTapkTika unoAoyileTal 0TI, yia va eniITeuxBei To nio
navw npenel va avopuxbouv okTw ¢pedTia (eEwTepikn JIAUETPOC TPUNAG
912uM, €0WTePIKA OIAPETPOG Bwpdakiong 300mm). MNa avTigeTwnion TNG
avaykng ouvtnpnong Aoyw pnAokapiopaTog (clogging) kdanmoiwv and Ta
PpedTId €NAVA-EI0AYWYNCS, OUCTAVETAI ONwWC undpyxouv 2-3 £@edpika
ppedTia.

'Onwg enegnyeital otnv 'EkBeon AnooTpayyiong, o€ nNpOo@ATeC OOKIUEG OE
NapodoIloug YEWAOYIKOUG OXNMATIONOUG KATEOTN duvaTtn n enavagopTion
vewTpnong (recharge well), pe 20 m3/hour (Renaissance Project, NEO
Project).

>To KaTaokeuaoTikd oTadio Ba yivouv «full scale» eni TONOU JOKIUMACTIKEG
avTAnoelg vepoUu evtog @peatiou(wv) (infiltration tests), yia nepairépw
enainBeguon Twv Nio Navw.

To nio KATw oxNUa unodeikvUEl TUMIKA TOMA PPEATIOU ENava@opTiong.
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Fig.3 Recharge Well

®dpeario Enava@opriong

Mei®on TNG CUYKEVTPWONG TWV OTEPEWV OTO AVTAOUHEVO VEPO.

10. Tia va peiwBei n OUYKEVTPWON TWV AIWPOUHEVWYV OTEPEWV OTO
avTAoUpevo vepd e€ival avaykaia n kataokeun OeEapevng kabilnong Me
dlaoTaoeic, TouAdaxioTo, 10 pETpa pnkocg, 3 YETpa Babocg kar 3 NETPA NMAATOC
£€TOI WOTE va eMITEUXOei UdPAUAIKOC XpOvoc napapoving 0.4 wpeg Kal Peiwon
TWV alwpoUNeVWY oTepewv oTa 30mg/l. Mo kaTw napouclialeTal GXNUATIKO
TnG de&apeving kabilnong.

TovileTal OTI, yia TNV €MITUXN AEITOUPYid TOU GUOTANATOC EMIOTPOPNC TOU
avTAoUpheEVOU VvepoU niow oTov udpo@opea, €ival andAuTa avaykaia n
MEYIOTN MEIWON TwV OTEPEWV OTO AVTAOUMEVO VEPO Yid anopuyn
MMNAOKAPIOHATOC TWV YEWTPAOEWY €NAVAPOPTIONG.
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