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ENVIRONMENTAL PLANNING STATEMENT
FOR THE PROPOSED
Demolition Of Existing Abandoned Structures, Further
Excavation Of Old Quarry, And Construction Of
Underground Parking, 7 Apartment Blocks,
Neighbourhood Centre And Public Open Spaces.
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INTRODUCTION

THIS REPORT

An Environmental Planning Statement (EPS) is to be prepared for the
proposed Development Demolition Of Existing Abandoned
Structures, Further Excavation Of Old Quarry, And Construction
Of Underground Parking, 7 Apartment Blocks, Neighbourhood
Centre And Public Open Spaces, as required under Regulation 5(1)
of the Environmental Impact Assessment (EIA) Regulations, 2001
(Legal Notice 204 of 2001), Schedule 1, by the approved
Environmental Impact Regulations, 2001(Section 3.2.2.1 Category Il).

This Geo-environmental Project Description Statement (PDS) is
concerned with the outline development permission application
numbers PA 2761/06, PA 1927/06 and PA 1302/06, submitted by Mr.
Michael Bharwani, Mr. Paul Vella obo Ballut Blks. Ltd. and Mr. Joe
Vella obo Carmel Vella Ltd., on sites B, C, & D respectively (ref: Map 5
of the MEPA approved Planning Policy document), as part of the Ta’
Masrija proposed development.

The project proposal is based on the guidelines outlined in the Ta’
Masrija approved Planning Policy issued by the Malta Environment and
Planning Authority (MEPA) in January 2006 and other referenced policy
documents. The sites earmarked for the development are identified in
Annex One

This report represents the Environmental Geology and mineral
resource assessment, input to the Environmental Planning Statement
related to the proposed Development.

SCOPE

The objective of the proposed design is to provide for a high quality
residential neighborhood which supports the formation of a community
through the type and number of dwelling units to be provided, with
supporting facilities, such as shops, offices, leisure uses, a
kindergarten, a public plaza, parking facilities and amenity and play
spaces. The quality of the residential areas shall be achieved not only
through the design of attractive buildings, but also through their layout
and landscaping, arrangements made for easy access, including
access for persons with special needs, and also how the new
development relates to its surroundings. The layout should provide for
travel by foot, cycle, and wheelchair just as much as it should cater for
travel by car.

LOCATION AND DESCRIPTION OF SITE

Ta’ Masrija site has an aggregate area of around 25,000m2 and is
subdivided into five plots, namely A, B, C, C1 and D. Ta’ Masrija is




located on the southern perimeter to the main urban settlement of
Mellieha, and adjacent to and to the north of Mellieha bypass, with site
B located to the western side, site D to the eastern side, and site C in
between.

X
{  MELLIEWA

Figure 1: Map showing location of site on the Eastern margin of the
Mellieha Ridge

Figure 2: Map showing site subdivisions A, B, C, C1and D

The whole site is also bounded to the north, in an east-west direction,
by Trig Ta’ Masrija, and to the south parallel with Mellieha bypass by
Triq I-1zbark tal-Francizi. As a result of the past mineral extraction,
there are significant changes in levels in excess of 20m, and there exist
abandoned structures related to the previous land use activities. The




site is presently not put to any productive use, except for sporadic
illegal dumping, and currently constitutes an eyesore which jars with
the idyllic surrounding landscape.

TERMS OF REFERENCE

The TOR issued by MEPA required that the geo-environmental
description of the proposed development included consideration of the
aspects outlined below:

2.0 Project description

Amonagst other things the project description
should include:

2.1 Types and quantities of raw materials and
primary resources including water, energy, stone
and other resources consumed;

2.2 The depth of and volume of excavation required
clearly identifying the types of materials envisaged
fo be excavated;

2.3 Residues and emissions by source, type,
quantity, composition and concentration.

2.6 Proposed facilities (including infrastructure,
storage, servicing facilities, security etc.) in terms
of size, area, height and volume, proposed
elevations, and layout

2.7 Preparation of a waste management plan for the
construction and operation of development




3.0 A DESCRIPTION OF THE PROPOSED SITE

3.1 A description of the site and its surroundings, (identified by
sphere of influence for each relevant parameter) including:

3.1.2 Geology geomorphology & hydrology including stability of the
bedrock. This should also include a geo-technical stability
report and should include geotechnical details of the material
to be excavated to establish the economic feasibility for the
reuse of the excavated material including the analysis of
samples for bulk specific gravity, water absorption and
compressive strength. It is recommended that the methodology
used for these studies be discussed with the MEPA prior to
commencing any studies.

4.0 ASSESSMENT OF ENVIRONMENTAL IMPACTS AND
RISKS OF THE PROPOSED DEVELOPMENT

4.1 All significant impacts of the proposed project (as described in
Section 1), both during construction and during operation,
should be assessed, given the environmental characteristics of
the site. A descriptive and quantitative analysis (including
magnitudes and timing) of the impacts of the proposed
development should be made, and presented in summary chart
format. The various techniques, methods and assumptions
used in the analysis and predictions should be outlined. The
impacts may include:

Effects on geological features:

Including slope stability of the site and modes of slope failure
as well as well as the economic feasibility for the reuse of
excavated stone material.

Effects on water/hydrology

Including effects of development on the perched aquifer
impacts on surface water drainage and the expected pattern
once the proposed development is constructed.

The study will also consider secondary impacts and the
cumulative effects of all the impacts considered.

Worst-case scenarios of the impacts on geology, and hydrology will
include: the impact of the development on the geology and
geomorphology of the area and an assessment of the stability of the
area for development. The effects of development on the mean sea level
aquifer.



The geo-environmental study will:

e Assess the quality and quantity of the hard stone resources in the Application
Site;

e Assess the quality and quantity of the waste stone material that will be
generated during excavation;

¢ Assess the stability of the walls of the proposed excavation through wedge or

plane shear failure or through rock fractures produced on exposure of the rock
to sub aerial conditions;

¢ Determine the effects of the development on:
o Surface water flows;
o Water quality of perched aquifer.
o The geology of the area.

AREA OF INFLUENCE

Figure 3: Site Plan showing existing disused hardstone quarries

The Area of Influence for the geology and palaeontology corresponds to the boundary of
the site (Figure 3).

The Area of Influence for the hydrological aspects of the geo-environmental study are
bounded by the catchment of the site and the catchment of the valleys straddling the site.
It extends along the downstream portion to Mlzieb basin runs via Wied tal-Kalkara in the
Mistra Valley and discharges in Mistra Bay (Figure 4).
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Figure 4: Map showing the sphere of influence for Geology and geomorphology,
Hydrology and mineral resources

BASELINE SURVEY METHODOLOGY
Literature Search

There is no particular reference to the geo-environmental resources of the Mellieha
Ridge in the literature. However, the writer has undertaken several geological works
in the form of field mapping and subsurface geological site investigation related to
past projects starting as far back as 1993.

Field geological survey — Geology and Palaeontology

Field geological survey was undertaken to map the rock units exposed at the site
and its environs with particular attention to fractures which may lead to instability
during excavation.

Palaeontological importance of the rock units identified was assessed during this
survey.

Scanline survey-Stability of Walls of the Excavation

In order to assess the stability of the excavation (During construction) the geological
survey needs to include a fracture survey (a scanline survey) of the site , to
determine the nature of existing fractures; their dip and strike in relation to the
proposed excavation. Weak rock strata and gouge material such as clay present in
the fractures, which may promote failure of the walls of the proposed excavation,
will be examined and described.

Subsurface investigation

The field geological survey was supplemented by a subsurface investigation to
assess the thickness of the strata beneath the site and assess their mineral
resource potential by examination of the rock core samples recovered as well as by
laboratory testing. This was carried out in accordance with BS: 5930: 1999 — Code

8



of Practice for geological Site Investigations. For this purpose it has been
agreed with Malta Environment and Planning Authority to drill three continuously
cored holes BH1 BH2, BH3. Drilling depth was 9m below ground level.

RESOURCE QUALITY

Laboratory testing of the mineral deposits yielded the, Los Angeles Abrasion Value.
Sampling and testing was undertaken in accordance with BS standards 5309/99,
BS 812 and BS 1377.

RESOURCE QUANTITY

The quantity of the hardstone resource was estimated on the basis of the findings
of the geological/Subsurface investigations undertaken the laboratory test results
and the core sample logs.

HYDROLOGY / HYDROGEOLOGY

A hydrological / hydrogeological survey was undertaken to map the drainage
patterns across the site and downstream of the site. This survey identified and
described the following features: the perched and mean sea level aquifer, water
courses, catchment areas, surface run-off and re-charge.

The hydrological / hydrogeological survey, supplemented by the newly acquired
data on the underlying geology determined the importance of the proposed site in
recharging the perched aquifer.

STANDARDS AND GUIDANCE

In addition to the British Standards mentioned above, the principal sources of
guidance are the Draft Structure Plan for the Maltese Islands 2004 and the
Northwest Malta Local Plan, and the policies relating to development sites, MEPA’s
Code of Practice for Quarry Working and Restoration, 1993, Inert Waste Disposal in
Quarries, 1997, and Minerals Subject Plan, 2002, and The Earth Conservation
Strategy The British Nature Conservancy Council, 1991. Water Framework
Directive, 2000/60/EC of the European Parliament, which aims to get polluted
waters, clean again, and ensure clean waters, are kept clean.

Other Policies/Legal Notices

Policies related to the Geo-Environment such as: conservation areas and zones,
nature reserves (existing and proposed), areas of natural beauty, areas of scientific
importance, aquifer protection and run-off.

LN 337/2001: Environment, natural resources, cultural heritage and waste (permit &
control) regulations

The Fertile Soil (Preservation) Act 1973, as amended in 1980 will served as a guide
for the conservation of the soil present on the site.




IDENTIFICATION OF POTENTIAL IMPACTS

The potential impacts arising from the construction and operation of the Proposed
Development site on the sensitive receptors included:

¢ Impact due to the production of substantial quantities of waste stone material
during excavation of the site to about 9m below ground level; This major impact
will be accompanied by noise and possibly dust;

e Contamination of run-off; discharging into Mizieb Basin;
¢ Contamination of the perched /mean sea level aquifers;
¢ Removal of stone beds containing important palaeontological features;

¢ A major potential impact during construction will be the stability of the margin of
the excavation vis a vis third party property.

PREDICTION OF IMPACTS

Each of the potential impacts listed above will be examined, as it will provide a basis
for assessing the impact of the scheme.

IMPACT SIGNIFICANCE

This section will include for each potential impact the following information:

Description of impact;

Extent of effect;

Duration of impact (temporary/permanent);

Adverse or beneficial impact;

Reversible/irreversible impact;

Sensitivity of receptor (residential dwelling, business outlets, etc.);

Probability of impact occurring (certain, likely, uncertain, unlikely, remote); and
Scope for mitigation/enhancement (very good, good, none).

Based on the above criteria, a summary of the significance of the impact will be
considered:

¢ Insignificant — little or no change to
o the hydrologic regime
o or geological / geomorphological regime;
o stable excavation

e Minor significance

o Changes to the hydrologic regime but no impact on the perched/mean sea
level aquifer or with potential for substantial changes to be offset by
mitigation;

o Changes to the geological or geomorphological regime involving the removal
of overburden; and

o Some instability of the excavation




¢ Major significance

o Changes to the hydrologic regime which impact on the perched aquifer with
little opportunity for changes to be offset by mitigation;

o Changes to the geological or geomorphological regime involving the
extraction of mineral resources;

o Major instability of the excavation

MITIGATION

Measures aimed at mitigation of the impacts referred to above, will be identified and
the possible effects assessed.

WASTE MANAGEMENT PLAN (WMP)

A waste management plan is required for the construction phase to cover the waste
stone material generated during construction.




GEOLOGY

STRATIGRAPHY

The five Late Tertiary rock formations exposed on the Maltese Islands are, from base to
top (Figure 5):

(a) Lower Coralline Limestone (oldest)

(b) Globigerina Limestone

line Limestons |

(c) Blue Clay
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(d) Greensand
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(e) Upper Coralline Limestone (youngest)

In addition to these formations, Quaternary continental deposits are also
known to occur sporadically on the Maltese Islands. An unconformity and
an erosional surface separate this unit from the underlying marine
sedimentary succession.

[ I _';;:, The rock formation preserved in the Study Area is:
i
" e e Upper Coralline Limestone Formation

e Tal- Pitkal Member
e Mtarfa Member
e Greensand

¢ Blue Clay

Older rock formations: Globigerina Limestone Formation and Lower
Coralline Limestone Formation are preserved in the subsurface.
Globigerina Limestone is exposed in northeast termination of Wied

tal-Mistra (Figure 6).
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Figure 5: Stratigraphic column
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Figure 5: Geological map of the site and the surrounding area. Mbc: Blue Clay;
MmP: Mtarfa Mmeber; Mp tal-Pitkal MmeberMgi: Gebel Imbark Member

BLUE CLAY FORMATION

This formation is about 50m thick and lies at about 25m below the site. It outcrops on the
fault scarp south of the site forming the southern margin of the Mellieha Ridge. along a line
running from il-Mizieb to Mistra It also subcrops in the Mizieb Basin at about sea level
beneath a thick section of Upper Coralline Limestone (Figure 7).

The Blue Clay is actually a marl or clay usually colour banded depending on the carbonate
content, which may vary from 10% to 60%. In exposed sections and in superficial layers of
excavations, it is commonly orange- stained and mottled due to subaerial weathering and
oxidation. Subsurface sections are olive green or dark grey. In the natural state below a
superficial cracked section it is usually a soft to stiff clay soil.

Once excavated and exposed Blue Clay quickly shrinks and forms a cracked section
about 2.5m deep. On subsequent wetting this section loses all its geotechnical
characteristics. This behaviour of the clay should be kept in mind whenever Blue Clay is
excavated, on sloping ground or next to exiting developments, in particular.




Wied tal-Kalkarg SITE
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Figure 6: North-South schematic geological Cross-section from the site to Wied
tal-Kalkara (Mizieb Basin)

Greensand Formation

This rock formation consists of a friable glauconitic calcareous sand or marl. It is about 1m
thick and marks the transition from Blue Clay Formation to Upper Coralline Limestone
Formation. It was not seen during the survey

Upper Coralline Limestone Formation

This rock unit forms the cliffs and plateau that make up the Mellieha Ridge where the site
is located as well as the floor of Mizieb-Mistra valley including Wied tal-Klakara to the
south. In exposures along the margin of the Mellieha Ridge, this unit is composed of a
thick sequence of relatively hard, moderately weak, massive highly weathered and jointed
chalky white limestone. This limestone is well exposed in cliff sections, quarries and rock
cuttings south of the site and in the Mellieha Bypass.

This lithostratigraphic unit is subdivided into three Members:

e Mtarfa Member- Gebel Mtarfa beds, Coralline Algal Biostrome and Rdum il-Hmar
Beds (Pedley, 1978). Of these bed subdivisions the ones developed in the environs
of the site are

e Geberl Imtarfa Beds

* the Rdum il-Hmar Beds — at the site

» Tal Pitkal Member — Developed on the flanks of the site
o Rabat Plateau beds
o DePiru beds

=  Gebel Imbark Member




Rdum il-Hmar Beds

This Limestone is well exposed in the fault scarp south of the site (See Plates 1
and 2) where about 25m of the unit has been preserved. At the base it passes into
a thin layer of Greensand and the underlying Blue Clay in normal stratigraphic
succession. The contact, is usually hidden beneath hillslope deposits.

Lithology: This unit is composed of a thick sequence of relatively soft, moderately
weak to moderately strong well bedded light grey to chalky white limestone. Beds
are 10 to 15cm thick and often assume irregular shapes (convolute bedding) such
as small synclinal structures attributed to syn-sedimentary deformation in part due
to slumping.

The paucity of macrofossils which are mostly restricted to casts and fragmented
shells of bivalves characterize these beds. Under the microscope it is seen to have
a mudstone texture with a characteristic very common pinpoint porosity.

Tal-Pitkal Member -Rabat Plateau Beds

Coralline Algal bioherm and algal limestone of the Mtarfa Member passes upwards
into pale grey and brownish-grey, frequently well cemented and indurated coarse to
very coarse bioclastic limestone of the Rabat Plateau beds. These limestones are
predominantly composed of coralline algal fragments and occasional algal
rhodolites and massive algal reefs, very well exposed in the Mellieha Bypass.
Towards the top this rock unit passes into the Depiru beds characterised by the
occurrence of low reef mounds.

Thickness of the unit is extremely variable on account of the shallow water
environment in which it was deposited but generally increase eastward away from
the patch reefs.

The unit is recognised in most western areas of Malta and eastern Gozo as well as
in the Ghar Lapsi outlier. It is conformably underlain by the Coralline algal Bioherm
and With the exception of the near-reef environment where erosional surfaces are
common, the Depiru Beds also conformably overlie it. In eastern Malta Rdum il-
Hmar beds underlie the sequence.

Depiru Beds

These beds constitute the patch reefs that flourished in the patch reef environment
established directly on the coralline-algal bioherm of the Mtarfa member or else on
the basal coralgal biostromal conglomerate of the Tal-PIKAL MEMBER which could
well have been derived by wave action from the Mtarfa member at the base. The
unit is often observed to be thinly bedded in beds of the order of 10cm thick as in
the case of Tat-Tomna, Ghadira and Torri Esopo in Gozo. On the other hand the
patch reefs occurring at Ta Pennellu west of the site and along the Dingli cliffs are in
the form of massive wave resistant mounds up to a maximum of 20m by 30m at the
outcrop and composed mainly of coral patch reef.

The rock is almost entirely composed of calcium carbonate




Gebel Imbark Member

This rock unit is exposed outside the study area at Tat-Tomna and consists of
cross-laminated light brown to white foraminiferal limestone.

QUATERNARY RED DEPOSITS

The site is mostly disturbed and the original karst Quaternary landscape mainly in
the form of limestone pavement has been destroyed.




STRUCTURAL GEOLOGY

At the site the strata are generally massive and their dip is generally near horizontal
as can be seen in well exposed rock section in the disused quarries found within the
site or dip to the northeast at an angle up to 4Degrees.

FAULTING

No evidence faulting has been seen in the rock core samples recovered during the
site investigation within the site. The site lies close to eastern margin of the
Mellieha ridge bounded on the east by the Mizieb Mistra Fault which passes some
180m from the site (see Figure 5).




GEOMORPHOLOGY

The site is located on the southern margin of the Mellieha ridge (Figure 6)— a horst
block bounded by the Miziep — Mistra fault to the south and the Ras il-Griebeg -
Ghajn Znuber fault to the north. A gorge which is deeply incised in the slope of the
sourthern margin of the Mellieha ridge lies close to the site and is a tributary of the
Main Mizieb Mistra trough. Consisting of a an NE-SW oriented graben itself
bounded by the Mellieha ridge to the north and Bajda Ridge to the south (Figure 8).
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Figure 7: Map showing Mellieha Ridge deeply incised on the north by a
number of deep gorges. The site is located on the margin of an unnamed
Gorge- a tributary of the Mizieb-Mistra drainage basin

The ridge is made up of limestone plateau bounded by steeply sloping limestone
exposures or sheer cliffs. Cliffs are usually developed in the presence of
underlying Blue Clay exposures and are the product of undermining due to Blue
Clay softening. Cliffs could also constitute a fault scarp in this case generated
between the Mr and the adjoining Mlzieb-Mistra trough. In some places such as in
Wied Ta Gnien Kalkara the cliff has been deeply incised by run-off producing
spectacular deep gorges bounded by steeply dipping bare rock slopes, exposing
Blue Clay at the toe of the steep slopes of the valley.

As is usual with Tal-Pitkal Member of the Upper Coralline Limestone and in some
limestone facies of the Mtarfa Member, the surface is mostly bare rugged limestone
pavement or covered by a thin layer of terra rossa soil layer. The limestone
pavement is usually karstified and rendered rugged by a variety of surface karst
features such as rock pools and Lapieds. Large sinkholes are very common
features of the Mellieha Ridge.




The watercourse is however interrupted by faulting In the region of the site.

Mellieha Ridge is oriented approximately NE-SW like the main structural trend that
dissects northern Malta into a ridge and valley system. It is bounded on the south by
the Mizieb Syncline and to the north by the Ghadira Trough.

SOILS

The site is mostly paved or disturbed by past quarrying activities. The few fields still
in existence close to the site contain a thin terra Rossa type of soil developed on
Upper Coralline Limestone.




HYDROLOGY AND HYDROGEOLOGY

HYDROLOGICAL AND HYDROGEOLOGICAL FEATURES

The Site and the surrounding upland area is mostly developed and no surface
hydrological features like watercourses, wells channels etc.. exist. The
hydrogeological and hydrological features close to the site are (Figure 9):

MELLIFHA RIDGE

Parched Acguiter

Spring
i Spring

Globigerina Limestone

Schemaik cross-se thon o voss the Mellieln Bidge showing freslorater aguifer aml sprines

Figure 8: Schematic cross-section across the Mellieha Ridge showing the
occurrence of the perched aquifer and Gravity springs

e The Perched aquifer

e Unnamed gorge south of the site

e Gravity Springs along the Mizieb- Mistra Fault line

¢ Wied tal- Kalkara and the Mizieb —Mistra drainage basin
e Catchment of Gnien Kalkara

e Catchment of the site

No Water Boreholes were noted in the environs of the site or in the proposed impact
area, however, the unnamed watercourse draining the proposed development site
discharges into the Mizieb Basin.

The perched aquifer

The Mellieha ridge is composed of a highly permeable and intensely karstified
limestone underlain by impermeable Blue Clay which together form the right
combination for the development of a perched aquifer. Gravity springs are often
developed at the contact between Blue Clay-Greensand and the overlying Upper
Coralline Limestone where this contact is exposed.
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Gravity Springs

Two gravity springs with underground galleries that may approach the subsurface of
the site are:

e Gravity spring in Unnamed Gorge south of the site discharging in Wied Tal-Kalkara

e Ghar tal-Madonna Gravity spring. The potential averaged yield of this spring is
10,000 cu m pa (Morris, 1952)

Site catchments

The site lies within the catchment of Wied ta’l- Kalkara. The watersheds of road
network and the site are shown in Figure 10. The area of the catchment of the road
network is of modest size 48,000sq m while that of the site is very small indeed

6,900sq m.
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Figure 9: Map showing Mellieha Ridge and watercourses discharging to the north
and to the south. The catchments of the Unnamed Gorge and Wied tal-Mistra are
shown. For scale grid spacing is 1000m

Water Boreholes — Water Services Corporation

As has been remarked the area under study is underlain by the perched aquifer.
This is tapped by farmer mainly from gravity springs. There are no Water Services
Corporation Boreholes tapping the perched aquifer underlying the site.
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Figure 10: Map showing watershed of the site and Impact Area
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