PII former Porta Vittoria Station 

Extract from the Environmental Impact Statement

ATTACHMENT B. TO CHAPTER 8

1.1 GEOLOGICAL AND HYDROLOGICAL ISSUES

1.1.1 SURFACE GEOLOGY

The uppermost part of the constituent deposits of the works area is made up predominantly of gravel and sand in different proportions, with small localised layers of silty sand.  In terms of geological variability, both vertical and horizontal, the geotechnical characteristics of the constituent materials can be clearly differentiated.

Generally speaking, the geotechnical parameters can be considered as from average to good, while the value of the permeability k coefficient is between 10-2 cm*sec-1 and 10-4cm*sec-1.

1.1.2
HYDROLOGY


The data on the hydrological charcteristics of the works area is taken from the publications of the “Sistema Informativo Falda della Provincia di Milano”  available in both paper and electronic form.

The hydrological structure of the area is shown in the two sections described below, having the first course N-S and the second E-W.  The stratum is composed, to a depth of 18-20 metres below ground level, of predominantly gravel deposits, followed to about 35 metres by sand with subordinate alternations of silt and gravel.  The base of this first permeable stratum comprises horizontal clay having a strength of 6-8 metres, followed by alternating sand and silt to a depth of a little more than 75 metres below ground level.

All the strata described above are part of that which in hydrological terms can be identified as surface water table.  The portion of this traditional water table is situated above the first signficant clayey layer to a depth of about 35 metres below ground level, comprising a phreatic water table, currently not used for the supply of potable water.
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1.1.2 TREND OF THE PIEZOMETRIC SURFACE

The phreatic level in the metropolitan area of Milan has been subject in the course of the twentieth century to variations which are controlled by different factors of hydrological balance and thus by the situations of surplus or deficit of water, which produced raising or lowering of the phreatic level and hence of the depth to groundwater. Historical information shows that in the nineteenth century and in the first decades of the twentieth, the depth to groundwater was only a few metres, with the water table emerging in numerous areas around the city, but also within the city itself.  The average depth to groundwater in the city centre increased from about 7 metres in the second half of the fifties to a much more marked increase, reaching over 25 metres in the mid-seventies.  This considerable lowering of the phreatic level caused a critical situation, both as to availability of good quality water and to structural issues, linked to vertical movements of the earth (subsidence).

This subsidence was particularly marked in the centre of the city and the area to the immediate north, where most of the productive concerns were located.  On the other hand, in the area south of the city, the phreatic level was subject to more contained variations, confirming the presence of numerous springs, active from the beginning of the twentieth century till today.

A first phase of the rising of the water table was a feature of the second half of the seventies.  From 1980, the situation remained almost stable until 1990, when the phreatic level began to rise.  In this case too the rise of the phreatic level was more marked in the centre of the city and the area to the immediate north.  

The course of the phreatic level is controlled by the water balance in the Milan metropolitan area, which is determined by a number of factors.  As far as the rural area is concerned, however, the correlation between the temporal trends of the annual extraction of the water and the phreatic level is evident.  This can be demonstrated by some brief references to the “history” of the Milan acqueduct and of the water table system.

In 1888 the Milan acqueduct came into being.  In 1900 it was already using three pumping stations which supplied 7,600,000 cubic meters of water that year.  The city’s economic and demographic development demanded ever-increasing amounts of water and this was met through the construction of new pumping stations.  The annual volume of water pumped by the acqueduct followed a linear trend from 1910 until halfway through the thirties, with an increase of approximately 3,000,000 cubic metres per year.  During the second world war, the quantity of water pumped annually remained fairly constant, starting to grow with an almost constant variation in amount from the end of 1945 until the mid-sixties.   It is important to note that during this period the volume of water extracted annually was around 10,000,000 cubic metres per year, or around 3 times more than that recorded in the first decades of the twentieth century.  With this increase in water pumped came a sharp increase in the quantity of water extracted by the pumping stations of the large industrial concerns.  The quantity of water extracted annually increased slightly until the mid-seventies, when it reached a maximum of more than 350,000,000 cubic metres per year.  The pumping plants of the Milan acqueduct were concentrated in the city centre, and pumping plants in the suburbs  were only constructed in recent years.  Moreover, the water-consuming industries were located principally in the area north of Milan.

In the second half of the seventies, a gradual decrease began in the amount of water pumped by the acqueduct, accompanied by a similar reduction in water pumped by the industrial area, due to the closure or movement to other areas of certain water-consuming businesses.  This decrease in annual water extraction stopped in the eighties, recommencing in the last decade of the twentieth century.  

The temporal evolution of the extraction from the water table shows, therefore, a perfect correlation with that of the  phreatic level in the rural area;  the factors of hydrological balance subjected to natural variation, linked, for example, to climate variations, seem to hold minor importance on the temporal variation in phreatic level.

*

Since mid-way through 1997, the phreatic level has become increasingly stable and has therefore commenced a gradual but progressive fall.  This effect is essentially linked to the increase in water extraction by the Milan acqueduct and by the emptying of the Villoresi canal for a six month period.

Confirmation of this temporal trend of the water table between 1995-2000 is shown in figure, corresponding to  Piezometro 54 and representing the south-east zone of Milan.  It is observable that the level remains almost stable beyond seasonal fluctuations.
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Figure: Piezometric fluctuations

The following figures show, on the other hand, the spatial trends of the depth to the first water table in the months between March and September 1999 and March 2000 in the Milan metropolitan area.  The figures were released by the Province of Milan which documents the phenomenon on charts.  The area of the Milan City Council and neighbouring Councils, in particular, have isopiezometric (metres above sea level) charts, depth to groundwater charts of the first water table (m), and charts showing the increase in first water table levels drawn up twice a year (March and September).  Moreover, historic data begining from the fifties are available for some control points.  The data used for the cartographic documentation come from the Milan City Council’s Acqueduct Department and Sewerage Department (monthly measurements), from the MM Territorial Infrastructure SpA (half-yearly measurements), and the Association for Potable Water (monthly measurements), gathered and organised on the Ground Water Information System.  While making available a signficant number of measurement points used for the documenting of charts, it should be stressed that the trends indicated are, at a community level, only representative.  It cannot be excluded, therefore, that with more detailed analysis, localised measurements could reveal more or less marked deformations for both absolute values and those relating to subterranean hydraulic flux.
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Near the area under study, the depth to groundwater of the piezometric surface of the superficial water table, in March 1999, was 12 metres below ground level, corresponding, in relation to the trend of the surface topography, to an elevation of 96-102 metres above sea level;  whereas in March 2000, it was about 13 metres below ground level.

As can be seen from a comparison of the figures, in relation to seasonal cycles, the piezometric surface reaches its maximum depth in auturmn, whereas it approaches the surface topography in late spring, sometimes reaching as much as 2 metres.  To complete the known picture, there are some measures of the piezometric level taken by the Metropolitana Milanese SpA in 3 piezometers of its own property near the area of Porta Vittoria (Viale Piceno, Via Cena, and the municipal abattoir) in the period  March 1997 to March 2000.  In the next figure the details of these measures are shown.  As can be seen, the level of the first water table is contained between 102.5 and 100.5 metres above sea level corresponding to a depth to groundwater below ground level of about 12 to 13 metres.
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Figure Trend of the water table in the area under consideration

1.1.3 POTABLE USAGE OF SUBTERRANEAN WATER RESOURCE

At close promixity to the project area (about 40 metres along Viale Umbria) is a cluster of wells belonging the Milan City Council acqueduct network, which leads to the Centrale Anfossi.

If this is a source of concern, it should be emphasised that these wells extract the water from the third water table, the confined water table, which is not affected by contamination in the superficial strata or from the alterations due to the interference which will ensue from the works to be carried out.

It should also be borne in mind that the PII does not provide for any work that is potentially dangerous to the water table.

1.2 SURFACE WATER ENVIRONMENT

There are two significant water conduits in the area:  the Borgogne and the Melzi.  The Borgognone begins at the conduit internal subterranean  (Via Francesco Sforza) and it is likely that it receives water from the Redefossi.  It runs west-east.  In Viale Corsica it branches, forming the Tecca branch which flows into the Sala conduit, while the other branch takes water to the Triulza Channel (in via Cartagine) and comes out in the Spazzola Channel.

The other conduit , theAnnoni-Melzi which starts from the Naviglio Martesana in Via Melchiorre Gioia and, 23 kilometres later, comes into the open air, ending in the Spazzola Channel in the Cerro al Lambro area.  The municipalities concerned with the canal, which is principally used for irrigation, are:  Milan, San Donato Milanese, San Giuliano Milanese, Melgnano and Cerro al Lambro.  At the high point of the San Giuliano Milanese municipality there is some draining into the canal.

Along the course of the canal two control stations are located.  The first is at Chiaravalle, which has an estimated width of 3 metres, an average water depth of .5 metres,  low turbulence and medium currents.

The environment has a mainly sandy substratum, with sparse water vegetation represented essentially by ranunculus sp.;  grassy banks;  clear water.  The biological analyses undertaken in May 1987 showed the biological index value (EBI) 4 and water quality classification 4.  These values indicate a polluted environment.  The macrobentonic population is very limited, with small groups and few examples per group,  the dominant being the oligochaeta.

The second control station is at Civesio, in the muncipality of San Donato Milanese.  It has an estimated width of 3 metres, an average water depth of .4 metres, low turbulence and low current speed.

The environment has a substratum which is completely covered with silt deposits, no vegetation in the river bed, a grassy bank, and turbid, lightly yellow-coloured water giving off putrid odours.

The table (below) shows the chemical-physical parameters of the two control stations.

Parameters
Chemical-physical   
St. 1

May 1987
St. 2

May 1987

Water temperature  (°C)
14.2
11.5

pH
8.4
7.2

Conductability to  20°C ((S/cm)
345
736

Hardness (°F)
17
36

Diffused oxygen (mg/l)
13.5
5.8

Diffused oxygen (%sat.)
129
51

Table 5.10  Chemical-physical parameters in the two control stations

1.3 IDENTIFICATION OF SENSITIVE TARGETS

.It will be necessary to take account of sensitive targets (various kinds of schools and hospitals) during the succeeding phase of the impact analysis, evaluating the possible variations in the environmental conditions in their vicinity and providing for possible mitigation measures should the variations be significant.

SURFACE AND SUBSURFACE

There is no indication that there would be any negative effects of the works on the quality of the surface and subsurface  Nevertheless, it will be necessary to undertake a series of feasibility checks both on the structural-technical level and on the hydraulic level.  

The technical-structural level checks will need to consider in particular the presence of  the Passante system tunnel and of the Porta Vittoria Station which constitute a constraint on the use of the surface and subsurface.  This constraint is particularly relevant to Design Co-ordination Unit No 4 – “Metropolitan Area”, and for Co-ordination Unit No 5 – “Sporting Facilities”, because the location of the tunnel interferes directly with the position and foundations of buildings.  

Thus in the design phase of the building the design loads of underground works set out in document CT 655T1000702 5107255, published by the Metropolitana Milanese, must be adhered to.

This condition was addressed in the Integrated Works Program (PII), specifically Unit 4-3 concerning works of four storeys of which one is subterranean.  It points out that the weight of the buildings would be less than the weight of the earth above subterranean structures, as the design load.

WATER ENVIRONMENT

Because of the Passante tunnel, the underground station and the buildings of the project, hydraulic works will be necessary on the subterranean pipes and canals in the area of the Integrated Works Program.

Works on the secondary branch of the Borgognone conduit is particularly relevant.  It currently crosses the area, and consequently a new route is provided for, in agreement with with the sewerage system, which intersects the main canal of the Borgognone at the intersection of Corso XXII Marzo and Viale Umbria, runs along Viale Umbria, Via Ortigara, reconnecting with the original course at the intersection of Viale Molise.  In the development of the final design of the technical networks of primary urbanisation, provision will be made for checks and design co-ordination with the relevant bodies.  In particular works for public lighting will need to be co-ordinated with the plan developed by AEM for the first part of Via Cena (the Viale Umbria side) and with the Metropolitana Milanese plan for the area of Viale Mugello.  In addition the design of the distribution network for electricity will need to be co-ordinated with the works envisaged by the Metropolitana Milanese for Viale Mugello and with the requirements of AEM.

WATER ENVIRONMENT

SURFACE WATER

The two channels in the area interfere with the infrastructure envisaged for the urban plan.  It will thus be necessary to provide for them to be moved so that their function is not compromised and that they do not interfere with the planned infrastructure.  This relocation will be evaluated in agreement with the Sewerage Section of the Milan City Council which has responsibility for this field.

The Borgognone conduit, which crosses the area approximately in the middle, has already undergone a re-routing process for the construction of the Passante Porta Vittoria Station and it constitutes the most significant relocation problem because of the reduced water pressure.

As far as the Melzi channel is concerned, given the quite good quality of its water, one possibility could be the creation of a landscape feature by means of a water course in the area.  This solution would naturally form part of the final design phase and in any case it will be very important for both channels that care is taken not to contaminate the water.

UNDERGROUND WATER: PROTECTION OF THE WATER TABLE

In the works area the water table currently has a depth to groundwater value of 12 metres below ground level, and the predictions for its rising indicate that this value will not be increased by much in the future as a result of the measures put in place for the lowering of the phreatic groundwater in the Milan area.

The design premises indicate 7 metres below ground level as a maximum depth for the structures which will be used as underground parking.  There should therefore be no interference from the phreatic groundwater, but in any case the structures must be made sufficiently impermeable to withstand any future rise in the phreatic level.

The situation analysed above has indicated the presence of 15 wells leading to the Centrale Anfossi in the proximity of the works area for the extraction of potable water from the third water table.

In this phase DPR 236/88 is applicable as amended by D. Lgs. 152/99,  with regard to protection measures, and concerning the proximity of wells with potable water.

Article 5 of the abovementioned DPR establishes that “the zone of absolute protection consists of the area immediately surounding the tanks or similar;  it must have an extension in case of  subterranean waters of at least 10 metres radius from the tanks, it must be adequately protected and used exclusively as holding or inlet works and service infrastructure.”

The infrastructure provided for in the project is located at a distance greater than 10 metres from the wells and therefore is not within the absolute protection zone.

Article 6 of DPR 236 states that “The observance zone consists of the part of the territory around the absolute protection zone to be subjected to constraints and uses to protect qualitatively and quantitatively the water resources held, and can be subdivided into restricted observance zones and widened observance zones in relation to the topography of the holding or inlet works and in relation to the local vulnerability situations and risk to the resource.”

The changes made by D.Lgs. 152/99 have eliminated the 200 metre constraint for the observance zone, but it must be remembered that “in the observance zone it is forbidden to install the following danger centres, or to carry out the following activities:

· Dispersion of mud and water, even if purified

· The storing of chemical fertilisers, fertilisers or pesticides

· The spreading of chemical fertilisers, fertilisers or pesticides, except the use of such substances used in conjunction with a specific plan, taking account of the nature of the soil, of compatible cultivation, of the agronomical methods used and of the vulnerability of the water resources

· Dispersion into the subsoil of stormwater from piazzas and streets

· Cemeteries

· Pipe openings which may come in contact with the water table

· Well openings with the exception of those which extract water for human consumption and those intended for the variation of the extraction and to the protection of the qualitative characteristcis of the water resources.

· Refuse dumps

· Storage of dangerous chemical products or substances, or radioactive substances

· Collection centres, car wrecking

· Leaking wells

· Grazing and housing of animals where there are more than 170 kilograms per hectare of nitrogen present in the effluent.” 

The works envisaged do not conflict with the above list; care must be taken, during the final design phase in terms of the sewerage network so as to avoid any onset of any contaminating phenomena of subterranean waters caused by leakage of this network. Moreover, should holding cisterns be envisaged for the collection of stormwater (currently not in existence), these would have to be adequately impermeable.

SOIL AND SUBSOIL

The evolution of the local stratum has given rise two different situations.

To a depth of about 25 metres from ground level there is a stratum composed of alternating layers of different sized gravel, at times coarse, and of sand of variable granularity, with gravel which at times is slightly silty.  The lithology referred to above, has wide variability both in the vertical and horizontal sense, at times not easily correlatable even in the closest surveys.

Beyond 25 metres below ground level the stratum has been investigated solely by the deepest of the surveys carried out.  It found, up to 35 metres below ground level, quite coarse sandy-gravelly deposits, and then a different stratum composed of alternating silt, clayey silt and sandy silt, with a single significant layer of gravel in a silty-sandy matrix between 35.1 metres and 37.3 metres in depth.  

The geotechnical characteristics of the materials which constitute the primary subsoil are good, and do not pose problems for the undertaking of normal civil engineering and industrial works, so long as current geotechnical regulations are followed.
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