ENVIRONMENTAL PLANNING STATEMENT
Demolition of all existing buildings forming part of St. George’s Bay Hotel and ancillary
facilities, Dolphin House, Moynihan House and Cresta Quay
Construction of parking facilities, hotels and ancillary facilities, commercial area multi
ownership holiday accommodation, bungalows
language school with accommodation and lagoon
Restoration of the Villa Rosa and upgrading of the facilities including
parking facility, kitchen and toilets all below existing site levels within
the Villa Rosa area to address catering facilities/wedding hall
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EXECUTIVE SUMMARY
The projected Villa Rosa project shall not increase the particulate matter (PM10) and nitrogen oxide
(NO2) levels to an extent that shall create adverse impacts. Indeed the projected levels have been
found to have negligible impact significance. The number of yearly PM10 exceedances shall
increase during the third year of the projected first five years of operation. However the number is
not in statistically significant numbers, and shall be well below the EC guideline annual number of
exceedances. With or without the project, the levels of NO2 and PM10 are likely to remain below the
limits imposed by local legal ambient limits.
1.0 INTRODUCTION
1.1
1.1.1

1.1.2

1.1.3
1.2
1.2.1

Legal background.
Regulation 29 of LN 478 of 2010 grants MEPA the power to issue guidance notes on
the conduction of Air Quality Studies which are required by any Regulations issued
under the Environment and Development Planning Act, including the EIA
Regulations.
Part II of Schedule 7 to LN 478 of 2010 sets the following (legally binding limit
values):
- an annual limit value of 40μg/m3 for PM10,
- a daily limit value for PM10 of 50μg/m3 which cannot be exceeded on
more than 35 calendar days,
- an annual limit value 40μg/m3 for NO2 and
- an hourly limit value of 200μg/m3, which cannot be exceeded more than
18 times per calendar year.
Regulations 19 and 20 of LN 78 of 2010 give MEPA the responsibility to ensure that
the above mentioned limits are complied with across Malta and Gozo.

Background of the Project.
This Air Quality study refers to the project proposal submitted to MEPA, bearing
number TN148158.
1.2.2 Zone A is the major proposed use of this area is for multi ownership
accommodation with a total gross floor space being approx 17,000 sq.m. The
development being proposed will have a height of 4 floors, semi basement and a
penthouse level with various commercial uses at groundfloor. Furthermore within
Dolphin House, a commercial ground floor is being proposed with a mix of a
language school and offices at the upper floors.
1.2.3 Zone B of the project has a site area of approx. 1,900 sq.m with a façade of
overlooking the corner of ix-Xatt ta’ San Gorg and Triq S.Wistin. The proposed zone
consists of a commercial use at the lowest floor and a mix of offices, a hotel and
multi ownership accommodation at different levels having a total gross floor space
of approx. 7,100sq.m. Furthermore access to the basement garage is located within
this zone.
1.2.4 According to the Traffic Impact Statement prepared by Mr George Said, dated
March 2014, the junctions that shall experience most of the vehicular traffic going in
and out of the proposed development shall be:
1.2.4.1
Junction between Triq Santu Wistin/ Triq Xatt San Gorg/ Triq Dragonara
1.2.4.2
Junction between Triq Xatt San Gorg/ Triq Profs Walter Ganado.
1.2.5 Based on this TIS, and considering that the traffic impact is likely to influence the
quality of the air in the area of the projected construction, it was proposed to sample
and measure the background values of NO2 and PM10 from one of the zone areas.
Based on security, strategic and accessibility criteria it was decided to select the
sampling point at the north-east point of the projected building.

1.3
1.3.1

Terms of Reference for this Study.
In view of the likelihood that the project shall contribute vehicular combustion
emission gases to the atmosphere, MEPA issued guideline notes on Air Quality
Studies that should be conducted prior to the development, according to LN 478 of
2010, Regulation 29.
1.3.2 The following monitoring and studies were requested by MEPA:
1.3.2.1 Baseline studies of PM10 and NO2 conducted on site for just over six consecutive
weeks, using reference methods. MEPA requested a minimum of six weeks
monitoring.
1.3.2.2 The location of the sampler was agreed with MEPA ( as per email DATED 27 June
2013, from Mr Mark Sultana), to be located on the corner site overlooking the Triq
Santu Wistin and Triq Ix-Xatt ta San Gorg, on the roof of Villa Rosa entrance to the
building, to the north-eastern end of the proposed site.
1.4
1.4.1

1.4.2

1.4.3

1.4.4
1.4.5

1.4.6
1.4.7

1.4.8
1.4.9

Methodology of the Baseline Measurements.
The methodology used for sampling and analytical measurements of NO2 was the
use of passive diffusive tubes manufactured by Radiello of Padova, Italy. Radiello
tubes are widely used throughout the world for the measurement of ambient air
quality of atmospheric gases, including NO2.
The NO2 passive diffusion tubes are made of microporous polyethylene coated with
triethanolamine (TEA). Nitrogen (NO2) chemi-adsorbed onto TEA as nitrite. The
nitrite is quantified by HPIC (ion chromatography). Sampling is selective for
gaseous molecules: any airborne nitrite will not cross the diffusive membrane.
The overall reliability of the Radiello sampling device has been tested by the
European Reference Laboratory for Air Pollution (ERLAP). The results were judged
“Excellent”, since measurements carried out by six different European laboratories
showed an overall relative uncertainty lower than that offered by the best field
instrumentation presently available.
The tubes were exposed to ambient conditions for seven consecutive days. The
sampling tube was secured to the support rods of the PM10 sampler. Sampling was
effected over a period of six consecutive weeks, thus collecting a total of six samples.
The sampling location for the NO2 Radiello tubes is indicated in the attached site
plan Diagram A. The location was cited at the junction between Triq San Gorg and
Xatt ta San Gorg, which is a relatively busy junction along the St George’s Bay
seafront.
Laboratory analysis was carried out at our accredited lab, Centro Analyse of
Siracusa.
The methodology used for sampling and analytical measurements of PM10 was the
EN12341:2000 method, using a low volume sampler calibrated and set at
38.3dm3.m-1. The necessary equipment was procured from Analitica Strumenti of
Pesaro, Italy. Teflon filers were conditioned for 48 hours in a controlled atmosphere
of 50% humidity and 20°C. The filters were then weighed on a micro balance
reading down to 0.00001g, weighing again after a further 12 hour conditioning to
verify constant weight. At the end of the 24 hour continuous sampling period, the
filters were carefully transported in petri dishes to avoid brushing off and loss of
deposits, and conditioned for 48 hours in the controlled atmosphere of 50%
humidity and 20°C. The filters were then weighed on the micro balance, weighing
again after a further 12 hour conditioning to verify constant weight. The final
calculation entailed the use of the obtained mass of deposits and the total volume
indicated in the database of the sampling pump.
Sampling was conducted for 24 consecutive hours, for seven consecutive weeks.
The sampling location is indicated in the attached site plan Diagram A.

1.4.10 Photographs of the PM set-up are shown in Diagram B.
1.4.11 All gravimetric measurements were carried out at the EMS laboratory in Hamrun.
2.0
2.1
2.1.1

Analytical Measurements Results.
Results of NO2
Table Diagram C gives the sampling programme and the results for NO2. Certificates
submitted by our lab, Centro Analisi is attached.
No.
RN715
RN716
RN717
RN718
RN719
RN720

Start
End
μg/m3
04/07/2013
11/07/2013
13.7
11/07/2013
18/07/2013
14.06
18/07/2013
25/07/2013
12.22
25/07/2013
01/08/2013
12.84
01/08/2013
08/08/2013
25.5
08/08/2013
15/08/2013
14.53

Diagram C. NO2 Sampling Dates and Results.
2.1.2 The mean measured value for NO2 was therefore found to be 15.48 μg/m3.
2.1.3 The baseline mean VALUE FOR NO2 on the actual sampling site was therefore
found to be 15.48 μg/m3 as the experimental mean.
2.1.4 In order to steer this measured value to an annual Mean Daily Average, MEPA
provided a scale-up factor of 1.0439. This factor leads to the scaled value of 16.15
μg/m3 for NO2 Baseline Value.
2.2
Results of PM10
2.2.1 The tables Diagrams D-1 to D-5 give the details of sampling and analytical results of
PM10.
2.2.2 The Mean Daily Average calculated from the reported results, gives a value of
19.09μg/m3.
2.2.3 The final annual daily baseline mean VALUE FOR PM10 on the actual sampling site
was found to be 19.09 μg/m3 as the experimental mean.
2.2.4 In order to steer this measured value to an annual Mean Daily Average, MEPA
provided a scale-up factor of 1.05. This factor leads to the scaled value of 20.05
μg/m3 for PM10 Baseline Value.
2.2.5 It is interesting to report that from the 43 daily PM10 measurements conducted,
there were NO EXCEEDANCES reported.

Diagram A: Location of PM10 and NO2 Samplers.

View of sampler from east side

View of sampler from north side

View of sampler from south side
Diagram B: Photos of the PM10 and NO2 Samplers.

Diagram: D-1 St. Julian's: Villa Rosa Development
Sampling for: PM10, in accordance with MSA EN 12341:2000
Sampler Site: PM 10 sampler was located on the east façade of the building at Triq Santu Wistin. Location is indicated on the attached site plan.
Friday
Saturday
Sunday
Tuesday Wednesday Thursday
Friday
Saturday Sunday
Sampling Dates
5
6
7
8
9
10
11
12
13
14
July
July
July
July
July
July
July
July
July
July
Sample No.
1
2
3
4
5
6
7
8
Start Time of
13:00
13:00
13:00
n/a
13:00
13:00
13:00
n/a
13:00
13:00
Sampling
Total Sampling
1430
1430
1430
n/a
1430
1430
855
n/a
1430
1430
Time, minutes
Total sampled
volume, normalised
54.3
54.34
54.34
n/a
54.34
54.34
32.49
n/a
54.34
54.34
cubic metres (m3)
Total mass
1.61
0.32
0.51
n/a
1.26
1.11
0.88
n/a
0.26
0.37
collected, mg
Total
concentration of
14
6
9
n/a
20
15
26
n/a
5
7
PM10 μg/m3 daily
average.
Compliance to EU
Directive
2008/50/EC: Limit
n/a
n/a
Below limit
Below limit
Below limit
value of 50 μg/m3
daily average.
25.5
30.1
29.6
29.3
27.1
28.3
29.3
31.1
31.8
31.1
Max Mean ºC
21.5
21.4
21.6
21.7
21.9
21.8
21.9
22.3
23.4
23.6
Min Mean ºC
0
0
0
0
0
0
0
0
0
0
Total Rain mm
82
64
64
68
78
75
71
63
58
55
Mean Humidity %
N
NW
NE
NW
W
WNW
WSW
W
N
N
Mean Wind Dir.
Max wind gust
33.3
29.6
24.1
25.9
27.8
33.3
25.9
27.8
24.1
24.1
km/h

35.2

28.9
24.7
0
72
NE

n/a

n/a

n/a

n/a

n/a

n/a

Monday
15
July

Mean Wind Dir.
Max wind gust
km/h

Total Rain mm
Mean Humidity
%

Min Mean ºC

Max Mean ºC

Total mass
collected, mg
Total
concentration
of PM10 μg/m3
daily average.
Compliance to
EU Directive
2008/50/EC:
Limit value of 50
μg/m3 daily
average.

Total Sampling
Time, minutes
Total sampled
volume,
normalised cubic
metres (m3)

1.2

12

29.6

22.9

0

70

SW

33.3

23

28.8

23.9

0

73

NNE

24.1

51.262

53.2

1.35

1349

1400

25.9

SSW

77

0

22.4

28.5

13

1.35

54.34

1430

29.6

WSW

76

0

22.5

28.5

11

1.08

53.998

1421

31.5

SW

78

0

22.4

28.5

18

0.88

49.096

1292

25.9

S

72

0

23.3

30.7

Below limit

24

1.32

54.34

1430

27.8

ENE

72

0

22.9

30.3

22

1.18

54.34

1430

27.8

SW

69

0

23.7

29.9

15

1.34

54.34

1430

31.5

NNW

73

0

23.6

30.4

22

1.17

52.896

1392

27.8

W

69

0

24.6

31.2

22

1.21

54.34

1430

Diagram: D-2 St. Julian's: Villa Rosa Development
Sampling for: PM10, in accordance with MSA EN 12341:2000
Sampler Site: PM 10 sampler was located on the east façade of the building at Triq Santu Wistin. Location is indicated on the attached site plan.
Tuesday Wednesday Thursday
Friday
Saturday
Sunday
Monday
Tuesday Wednesday Thursday
Sampling Dates
16
17
18
19
20
21
22
23
24
25
July
July
July
July
July
July
July
July
July
July
Sample No.
9
10
11
12
13
14
15
16
17
18
Start Time of
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
Sampling

24.1

SW

64

0

23

31.8

20

1.08

54.34

1430

13:00

Friday
26
July
19

Max wind gust km/h

Mean Wind Dir.

Mean Humidity %

Total Rain mm

Min Mean ºC

Max Mean ºC

Compliance to EU
Directive 2008/50/EC:
Limit value of 50
μg/m3 daily average.

33.4

25.2
0

55

NNW

29.6

22.7

0

58

W

27.8

Below limit

18

32.7

15

Total concentration
of PM10 μg/m3 daily
average.

0.96

54.34

54.34

0.81

1430

1430

Total mass collected,
mg

Total Sampling Time,
minutes
Total sampled
volume, normalised
cubic metres (m3)

29.6

NW

52

0

25.9

35.2

22

1.65

54.34

1430

50

WNW

73

0

26

31.3

n/a

n/a

n/a

n/a

n/a

27.8

N

70

0

24.7

29.4

27

2.14

53.96

1420

25.9

S

74

0

23.5

30.1

24

1.62

54.34

1430

37

NNE

74

0

25.3

28.4

27

1.45

54.34

1430

22.2

NNW

73

0

24.3

31

Below limit

26

1.87

51.756

1362

22.2

NNW

61

0

25.2

32.4

20

1.39

54.34

1430

24.1

NNE

63

0

24.3

32.8

15

1.33

54.34

1430

Diagram: D-3 St. Julian's: Villa Rosa Development
Sampling for: PM10, in accordance with MSA EN 12341:2000
Sampler Site: PM 10 sampler was located on the east façade of the building at Triq Santu Wistin. Location is indicated on the attached site plan.
Saturday
Sunday
Monday
Tuesday Wednesday Thursday
Friday
Saturday
Sunday
Monday
Sampling Dates
27
28
29
30
31
1
2
3
4
5
July
July
July
July
July
August
August
August
August
August
Sample No.
20
21
22
23
24
25
26
27
28
Start Time of
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
Sampling

24.1

NNE

65

0

24.7

32.8

24

1.3

54.34

1430

13:00

Tuesday
6
August
29

Mean Wind Dir.
Max wind gust
km/h

Total Rain mm
Mean Humidity
%

Min Mean ºC

Max Mean ºC

Total mass
collected, mg
Total
concentration
of PM10 μg/m3
daily average.
Compliance to
EU Directive
2008/50/EC:
Limit value of
50 μg/m3 daily
average.

Total Sampling
Time, minutes
Total sampled
volume,
normalised
cubic metres
(m3)

1.22

22

34

25.1

0

55

N

25.9

24

33.4

25.9

0

54

WNW

24.1

54.34

54.34

1.3

1430

1430

50

WNW

68

0

24.8

31.4

22

1.18

54.34

1430

55.5

WNW

76

0

24.3

27.2

27

1.98

54.34

1430

31.5

NNW

75

0

24.1

30.3

24

1.92

53.96

1420

31.5

S

72

0

23.7

30.2

Below limit

31

2.05

54.34

1430

25.9

SW

73

0

23.7

29.8

20

1.89

54.34

1430

29.6

W

77

0

23.5

28.9

27

1.48

54.34

1430

31.5

NW

76

0

24.6

29.1

24

1.3

54.34

1430

25.9

NW

65

0

24.2

31.6

21

1.44

54.34

1430

Diagram: D-4 St. Julian's: Villa Rosa Development
Sampling for: PM10, in accordance with MSA EN 12341:2000
Sampler Site: PM 10 sampler was located on the east façade of the building at Triq Santu Wistin. Location is indicated on the attached site plan.
Wednesday Thursday
Friday
Saturday
Sunday
Monday
Tuesday Wednesday Thursday
Friday
Sampling Dates
7
8
9
10
11
12
13
14
15
16
August
August
August
August
August
August
August
August
August
August
Sample No.
30
31
32
33
34
35
36
37
38
39
Start Time of
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
13:00
Sampling

24.1

NW

62

0

24.1

31

20

1.11

54.34

1430

13:00

Saturday
17
August
40

Max wind gust km/h

Mean Wind Dir.

Mean Humidity %

Total Rain mm

Min Mean ºC

Max Mean ºC

Compliance to EU
Directive 2008/50/EC:
Limit value of 50
μg/m3 daily average.
31.4
22.7
0
66
W
27.8

23.7

0

65

NW

20.4

Below limit

20

32

21

Total concentration
of PM10 μg/m3 daily
average.

1.1

54.34

54.34

1.14

1430

13:00

1430

13:00

Total mass collected,
mg

Total Sampling Time,
minutes
Total sampled volume,
normalised cubic
metres (m3)

Start Time of Sampling

31.5

WNW

79

0

23.9

29.4

9

0.49

54.34

1430

13:00

Diagram: D-5 St. Julian's: Villa Rosa Development
Sampling for: PM10, in accordance with MSA EN 12341:2000
Sampler Site: PM 10 sampler was located on the east façade of the building at Triq Santu Wistin. Location is indicated on the attached site plan.
Sunday
Monday
Tuesday
Sampling Dates
18
19
20
August
August
August
Sample No.
41
42
43

2.3
Measurements of Traffic Counts.
2.3.1 Another MEPA requirement was the measurements of traffic counts at the junctions
around the site. The junction that was agreed with MEPA was the Average Daily
Traffic (ADT) observed along Triq Santu Wistin and Triq Ix-Xatt ta San Gorg, as
reported in the TIS for the project (Mr George Said). These counts were inserted in
the Dispersion Model.
2.3.2 The mean traffic counts measured during the period 26-31 August 2013 are shown
in Table 1 and Table 2. Table 1 shows the traffic counts going through Triq Santu
Wistin, going downhill towards St Georges Bay and going uphill towards Swieqi.
The numbers were specified according to light and heavy vehicles in order to better
calculate the emission quantities for the dispersion model.
Table 1: Count Information Triq Sant Wistin

Date

Dir A to B (Dir to St.
George's Bay)

Total

Light
Vehicles

Mon 26/08/2013
7889
Tue 27/08/2013 8704
Wed 28/08/2013 9303
Thu 29/08/2013 8960
Fri 30/08/2013 9874
Sat 31/08/2013 10654
DAILY MEAN (ADT)
9231

Heavy
Vehicles

4336
4793
5212
4792
5399
5942
5079

112
111
108
111
126
104
112

Dir to B to A (Dir to
Swieqi)

Light
Vehicles

Heavy
Vehicles

3374
3735
3919
3996
4269
4544
3973

67
65
64
61
80
64
67

2.3.3 Table 2 shows the traffic counts going through Triq Xatt ta San Gorg, flowing
towards Pembroke to the north, and Paceville to the south. The numbers were
specified according to light and heavy vehicles in order to better calculate the
emission quantities for the dispersion model.
Table 2: Count Information Triq Ix-Xatt Ta' San Gorg

Date

Mon 26/08/2013
Tue 27/08/2013
Wed 28/08/2013
Thu 29/08/2013
Fri 30/08/2013
Sat 31/08/2013
DAILY MEAN
(ADT)

Total

Dir A to B (To
Pembroke)

Light
Vehicles

Dir to B to A (To
Paceville)

Heavy
Vehicles

Light
Vehicles

Heavy
Vehicles

4356
4888
5084
4911
5332
5464

2091
2456
2720
2537
2926
2954

42
49
54
51
59
59

2180
2336
2265
2278
2301
2403

44
47
45
46
46
48

5006

2614

52

2294

46

2.3.4 As expected, there were marked increases during the week-end days. But for the
purpose of the dispersion model, the mean daily averages were taken into the
calculations for emission quantities.
13

2.3.5 The Average Daily Traffic (ADT) observed along Triq Sant Wistin as reported in the
TIS for the project were as follows:
the number of counted vehicles was 9,231,
of this total 4,040 go up the hill (direction to Swieqi), and 5,191 go
down the hill (direction to St.George’s Bay),
personal cars accounted for 98% of the traffic,
Heavy Goods Vehicles (HGVs) accounted for just over 2% of the
traffic.
2.3.6 The Average Daily Traffic (ADT) observed along Triq Ix- Xatt ta San Gorg as
reported in the TIS for the project were as follows:
the number of counted vehicles was 5,006,
of this total 2,666 direction to Pembroke direction, and 2,340
direction to Paceville,
personal cars accounted for 98% of the traffic,
Heavy Goods Vehicles (HGVs) accounted for 2% of the traffic.
2.3.7 These values were inserted into the Dispersion Model data.
2.3.8 As regards to the most sensitive receptors that shall be affected by the project’s
increased traffic flow, the area is a prominent area of hotel and schools of English,
were patrons may include young adults and children. The Institute of Tourism
Studies in Triq Ganado may also be affected, but is compounded by the traffic due to
the other several hotels along this road. However the residence times for all these
receptors is typically brief and should they be exposed to traffic emissions, this
would be only for the brief stays of their sojourns. It was therefore assumed that the
project should not affect the identified receptors with possible increase in pollution
levels.

14

3.0
3.1
3.1.1




3.1.2
3.1.3

3.1.4

3.1.5

3.1.6
3.1.7
3.1.8
3.1.9

Air Dispersion Modelling
Methodology Brief.
The program that was used to draw the air quality dispersion model was the Opsis
EnviMan Package Version 3.1 (1999 – 2013). The program has several modules for
use including:
Mapper Version 3.1
EnviMet Version 3.1
AQEmissioner Version 3.1
AQ Planner Version 3.1
The Handbook of Emission Factors for Road Transport (HBEFA) Version 3.1 Dated 30 January 2012, was also used to produce the model.
The dispersion model was constructed by providing the following data to the
software:
 Map of the projected site
 Meteorological data of the past 12 months
 Traffic flow, type and estimated vehicle speed
 Street profile – Road length, pavement and road width, building height on
each side and number of lanes.
 Vehicle emissions
The Mapper Software was used to produce the map for the model. The map format
used was the SHP, bought from MEPA Mapping Unit. The map was uploaded to
the program, no alterations are made on the map and original coordinates were
retained.
The EnviMet software in the program was used to process the meteorological data
for one year. Meteorological data was obtained from meteomalta.com from the
Zebbug station at one hour resolution. The data inputted consisted of a one hour
resolution data. Data inputted included temperature, humidity, atmospheric
pressure, wind speed, wind direction and global radiation.
The HBEFA program was used to get emission factors for vehicles.
The AQEmissioner was used to input vehicle emission, traffic conditions and street
profile. This data is represented in the map as well as meteorological data that were
inputted in the EnviMet.
The AQPlanner was used for the presentation of the dispersion model. A grid with
cells of 10m2 was constructed in order to draw the inputted the data in each cell and
thus create the Gauss Model to generate the dispersion model.
The assumptions in the model included the following:
 The number of traffic flow along the road was fixed.
 All other emissions factors, other roads and other type of emission exclusive
of vehicular emissions, were not considered.
 The climate was considered to remain constant over the next 5 years.
 Every car was considered to emit the same type and quantity of emissions.
 The average speed was fixed at 40km/h.
 Cars were considered to be of year 2000 make, as directed by MEPA.

3.1.10 The vehicular car emissions were therefore considered as follows:
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VehCat

RoadCat

TrafficSit

Gradient

V_weighted
km/h

EFA_weighted
g/km

Year

Component

pass. Car

2000

NO2

Urban

RUR/Access/50/Freeflow

+/-6%

43.901

0.038

pass. Car

2000

PM

Urban

RUR/Access/50/Freeflow

+/-6%

43.901

0.023

motorcycle

2000

NO2

Urban

RUR/Access/50/Freeflow

+/-6%

40.823

0.006

motorcycle

2000

PM

Urban

RUR/Access/50/Freeflow

+/-6%

40.823

0.000

HGV

2000

NO2

Urban

RUR/Access/50/Freeflow

+/-6%

38.965

0.873

HGV

2000

PM

Urban

RUR/Access/50/Freeflow

+/-6%

38.965

0.304

3.1.11 The dispersion model generated the grid map shown in Grid Map A.
The samplers were located within a scale box of 20 square metres
within which the quantitative levels of PM10 and NO2 were calculated
according to the traffic emission model for the five years following the
commissioning of the project.
3.1.12 The progressive increase of traffic at 2% annually, as advised by
MEPA, was applied to the dispersion model starting on the 2013
traffic data, to obtain models of the levels of PM10’s and NO2’s, in the
eventuality that the Villa Rosa Project IS NOT
commissioned. This was done in order to create a parallel
comparison between the measured background levels with the
dispersion model levels, thus departing from a common starting point:
the year 2013.
3.1.13 The progressive increase of traffic at 2% annually, as advised by
MEPA, was also applied to a different dispersion model starting on the
2013 traffic data, to obtain models of the levels of PM10’s and NO2’s, in
the eventuality that the Villa Rosa Project IS INDEED
commissioned. This was done in order to create a parallel
comparison between the measured background levels with the
dispersion model levels, thus departing from a common starting point:
the year 2013. The values were obtained by referring to the TIS project
ted traffic counts for the project, which were given for two peak hours
for a daily occurrence.
3.1.14 The available projected traffic counts for the Villa Rosa Project from
Mr George Said’s TIS Report are given in Table 3.
Table 3. Projected PEAK HOUR Traffic Counts
due to Villa Rosa Project.
Triq Santu Wistin
Total Vehicles
08:15 to 09:15
Average
124

Total Vehicles
17:30 to 18:30
147

Average
136

Triq Xatt ta San Gorg
Total Vehicles
08:15 to 09:15
Average
87

Total Vehicles
17:30 to 18:30
46

16

Average
67
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Diagram Grid Map A: Dispersion Model Grid, with location of samplers, scaled at 10m

Location of
Samplers

3.1.15 The counts are projected for the single morning hour traffic rush of
0815 to 0915, and the afternoon hour traffic rush of 1730 to 1830. In
order to compare a parallel situation it was necessary to obtain a
DAILY projected traffic count. This projected daily count was obtained
as follows:
3.1.15.1 On the assumption that the ratio of hourly:total counts
remain constant, a simple proportionality calculation
converts the specific hourly count to the calculated daily
counts
3.1.15.2 It is therefore possible to obtain the ratio percentage factor
to obtain a daily count from the specific hourly data
available from the current traffic counts, reported in the
TIS. Based on the hourly traffic counts for the days 27 to 31
August 2013, the percentage ratios of traffic counts were
found to be as follows:
Hourly percentage ratio with respect to daily was 7% during the hour counts
of 08:15-09:15
Hourly percentage ratio with respect to daily was 8% during the hour counts
of 17:30-18:30
3.1.15.3 Thus it is possible to calculate the DAILY projected traffic
counts due to the Villa Rosa Project listed in Table 3, in the
following Table 4:

Table 4. Projected DAILY Traffic Counts due to Villa Rosa Project.

Average
% Ratio for hr:daily
Calculated DAILY traffic

Average
% Ratio for hr:daily
Calculated DAILY traffic
3.1.15.4

Triq Santu Wistin
Total Vehicles
Total Vehicles
08:15 to 09:15
17:30 to 18:30
124
147
7
7
(124*100)/7 =
(147*100)/7 =
1771
2100
Triq Xatt ta San Gorg
Total Vehicles
Total Vehicles
08:15 to 09:15
17:30 to 18:30
87
46
8
8
(87*100)/8 =
(46*100)/8 =
1088
575

Average
136
1936

Average
67
832

The average counts calculated in Table 4 have to be added to
the Total Daily Mean counts listed in Table 1 and Table 2,
which are thence projected over a 5-year traffic increase at
2% per year, as shown in Table 5 for Triq Santu Wistin and
Table 6 for Triq Xatt San Gorg, below.
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Table 5: Impact of Villa Rosa Project DAILY Traffic Count over a 5-year Period
formation Triq Sant Wistin
Total Current Daily
Increase due to Total Traffic Counts
Mean (Villa Rosa
Villa Rosa
(Villa Rosa Project
Year
Project NOT
Project
commissioned)
commissioned)
Year 1
Year 2 (with 2%
increase)
Year 3 (with 2%
increase)
Year 4 (with 2%
increase)
Year 5 (with 2%
increase)

9,231

1936

11,167

9,416

1975

11,390

9,604

2014

11,618

9,796

2054

11,851

9,992

2096

12,088

Table 6: Impact of Villa Rosa Project DAILY Traffic Count over a 5-year Period
formation Triq Xatt San Gorg
Total Current
Total Traffic
Daily Mean
Increase due to Villa Counts (Villa Rosa
(Villa Rosa
Year
Rosa Project
Project
Project NOT
commissioned)
commissioned)

Year 1
Year 2 (with
2% increase)
Year 3 (with
2% increase)
Year 4 (with
2% increase)
Year 5 (with
2% increase)
3.1.1.1

5,006

832

5,838

5,106

849

5,955

5,208

866

6,074

5,312

883

6,195

5,419

901

6,320

The traffic counts shown in the Table 5 and Table 6, namely
column Total Current Daily Mean (Villa Rosa Project NOT
commissioned), and column Total Traffic Counts (Villa Rosa
Project commissioned), were used to project the NO2 and
PM10 emissions for the two possible scenarios.

3.2
Air Quality Dispersion Projection Models: NO2
3.2.1 The dispersion models, Diagrams EAbs-1 to EAbs-5, depict the projected yearly
emission models over the next five years, in the scenario that the Villa Rosa Project
IS NOT commissioned.
3.2.2 The grids depict the respective values of NO2 levels in μg/m3 in each cell, each cell
representing an area of 100m2 (10m X 10m). Table Diagram FAbs represents the
values of NO2 in μg/m3, for a total of FOUR cells around the actual sampling site at
the Triq Santu Wistin/ Xatt San Gorg junction as depicted in Diagram Grid Map A.
3.2.3 The dispersion model values give higher values in the grid cells overlooking the busy
junction, compared to the grid cells values further away from the road. The values in
the blue cells refer to the projected NO2 levels around the actual sampling point. The
mean value of the four grids is given in the fourth column.
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Diagram FAbs. Cells of Grid within the
sampling Site. Values of NO2 levels in
Mean Value
μg/m3. Project NOT commissioned.
for the Year
8.74
20.5
Year 1
19.23
21.01
26.68
8.83
20.7
year 2
19.43
21.22
26.95
8.91
20.91
Year 3
19.62
21.43
27.22
9.05
21.27
Year 4
19.98
21.84
27.74
9.14
21.48
Year 5
20.17
22.06
28.02
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Diagram EAbs-1. NO2 Dispersion Model for Year 1 in the ABSENCE of the Villa Rosa Project
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Diagram EAbs-2. NO2 Dispersion Model for Year 2 in the ABSENCE of the Villa Rosa Project
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Diagram EAbs-3. NO2 Dispersion Model for Year 3 in the ABSENCE of the Villa Rosa Project
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Diagram EAbs-4. NO2 Dispersion Model for Year 4 in the ABSENCE of the Villa Rosa Project

25

Diagram EAbs-5. NO2 Dispersion Model for Year 5 in the ABSENCE of the Villa Rosa Project

3.2.4 The dispersion models, Diagrams EPrst-1 to EPrst-5, depict the projected yearly
emission models over the next five years, in the scenario that the Villa Rosa Project
IS INDEED commissioned.
3.2.5 The grids depict the respective values of NO2 levels in μg/m3 in each cell, each cell
representing an area of 100m2 (10m X 10m). Table Diagram FPrst represents the
values of NO2 in μg/m3, for a total of FOUR cells around the actual sampling site at
the Triq Santu Wistin/ Xatt San Gorg junction as depicted in Diagram Grid Map A.
3.2.6 The values in the blue cells refer to the projected NO2 levels around the actual
sampling point. The mean value of the four grids is given in the fourth column.
Diagram FPrst. Cells of Grid
within the sampling Site. Values
of NO2 levels in μg/m3. Project IS Mean Value
commissioned.
for the Year
10.35 24.43
Year 1
25.20 32.02
23.00
10.56 24.92
Year 2
25.70 32.66
23.46
10.77 25.42
Year 3
26.22 33.31
23.93
10.98 25.93
Year 4
26.74 33.98
24.41
11.20 26.45
Year 5
27.28 34.66
24.90
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Diagram EPrst-1. NO2 Dispersion Model for Year 1 in the PRESENCE of the Villa Rosa Project

28

Diagram EPrst-2. NO2 Dispersion Model for Year 2 in the PRESENCE of the Villa Rosa Project

29

Diagram EPrst-3. NO2 Dispersion Model for Year 3 in the PRESENCE of the Villa Rosa Project
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Diagram EPrst-4. NO2 Dispersion Model for Year 4 in the PRESENCE of the Villa Rosa Project

31

Diagram EPrst-5. NO2 Dispersion Model for Year 5 in the PRESENCE of the Villa Rosa Project

3.3
Air Quality Dispersion Models: PM10
3.3.1 The air quality dispersion models for PM10 shown in Diagrams GAbs1 to GAbs5,
represent the scenario in the case that the Villa Rosa Project IS NOT commissioned.
The models depict the respective yearly PM10 emissions spreads over the next five
years in the ABSENCE of the Villa Rosa Project.
3.3.2 The grids depict the respective values of PM10 levels in μg/m3 in each cell, each cell
representing an area of 100m2 (10m X 10m). Table Diagram HAbs represents the
values of PM10 in μg/m3, for a total of FOUR cells around the actual sampling site at
the Triq Santu Wistin/ Xatt San Gorg junction. The values in the blue cells refer to
the dispersion model PM10 levels around the actual sampling point. The mean value
of the four cells is given in the fourth column.

Diagram HAbs. Cells of Grid within
the sampling Site. Values of PM10
levels in μg/m3.
7.65
17.94
16.84
Year 1
18.39
23.36
7.73
18.12
17
year 2
18.57
23.59
7.8
18.3
17.17
Year 3
18.76
23.83
7.92
18.62
17.49
Year 4
19.12
24.28
8
18.81
17.66
Year 5
19.31
24.53
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Attachment GAbs-1. PM10 Dispersion Model for Year 1 in the ABSENCE of the Villa Rosa Project.
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Attachment GAbs-2. PM10 Dispersion Model for Year 2 in the ABSENCE of the Villa Rosa Project.
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Attachment GAbs-3. PM10 Dispersion Model for Year 3 in the ABSENCE of the Villa Rosa Project.
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Attachment GAbs-4. PM10 Dispersion Model for Year 4 in the ABSENCE of the Villa Rosa Project.
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Attachment GAbs-5. PM10 Dispersion Model for Year 5 in the ABSENCE of the Villa Rosa Project.

3.3.3 The dispersion models, Diagrams GPrst-1 to GPrst-5, depict the projected yearly
emission models over the next five years, in the scenario that the Villa Rosa Project
IS INDEED commissioned.
3.3.4 The grids depict the respective values of PM10 levels in μg/m3 in each cell, each cell
representing an area of 100m2 (10m X 10m). Table Diagram HPrst represents the
values of PM10 in μg/m3, for a total of FOUR cells around the actual sampling site at
the Triq Santu Wistin/ Xatt San Gorg junction as depicted in Diagram Grid Map A.
3.3.5 The values in the blue cells refer to the projected PM10 levels around the actual
sampling point. The mean value of the four grids is given in the fourth column.

Diagram HPrst. Cells of Grid
within the sampling Site. Values
of PM10 levels in μg/m3.
9.07 21.39
20.14
Year 1 22.06 28.03
9.24 21.81
20.53
year 2
22.50 28.59
Year 3
Year 4
Year 5

9.43 22.25
22.95 29.16
9.61 22.70
23.41 29.74
9.81 23.15
23.88

30.34

38

20.95

21.37
21.80
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Attachment GPrst-1. PM10 Dispersion Model for Year 1 in the PRESENCE of the Villa Rosa Project.
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Attachment GPrst-2. PM10 Dispersion Model for Year 2 in the PRESENCE of the Villa Rosa Project.

41

Attachment GPrst-3. PM10 Dispersion Model for Year 3 in the PRESENCE of the Villa Rosa Project.

42

Attachment GPrst-4. PM10 Dispersion Model for Year 4 in the PRESENCE of the Villa Rosa Project.
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Attachment GPrst-5. PM10 Dispersion Model for Year 5 in the PRESENCE of the Villa Rosa Project.

4.0

Number of Exceedances.
4.1
The changes in the dispersion models’ annual NO2 and PM10 due to the
project’s impact on the traffic counts have been found to increase by about
20±2% over the values found by the dispersion model in the absence of the
project. This can be verified when comparing the tables of Diagram FAbs
with Diagram FPrst, and Diagram Gabs with Diagram GPrst for NO2 and
PM10 respectively.
4.2
The projected annual number of exceedances of Particulate Matter PM10 that
are expected to occur in the ABSENCE of the project, based on the
measured values of PM10 during August 2013, can be predicted by using the
Thunis et al (2012) equation, as suggested by MEPA:
N = 3.8633A – 79.952

4.3
4.4

4.5
4.6

4.7

Where N stands for the number of exceedances,
A stands for the baseline value in the absence of the project.
In the absence of the project, a measured value of 20.05 μg/m3 for PM10 was
reported in para. 2.2.4 as a measure for 2013. This value does not exceed the
limit value of 50 μg/m3 imposed by LN478 of 2010.
As regards the projected number of exceedances based on the MEPA
equation and the mean PM10 value of 20.05 μg/m3, the number of
exceedances shall therefore be:
N = 3.8633*20.05 – 79.952 = (-2.49) exceedances
Therefore, no exceedances are expected to occur, based on the measured
values for PM10.
Since the projected annual Particulate Matter PM10 found in the dispersion
model was found to be lower than the 20.05 μg/m3 measured during August
2013, namely 16.84 (Table Diagram GAbs), the number of exceedances is
again expected to be nil.
The projected annual number of exceedances of Particulate Matter PM10 that
are expected to occur in case of COMMISSIONING the project, can be
predicted by using the Thunis et al (2012) equation, as suggested by MEPA
can be calculated using the formulations submitted by MEPA:
N = 3.8633A – 79.952

4.8

4.9

Where N stands for the number of exceedances,
A stands for the baseline value in the absence of the project.
Based on the projections established and reported in Diagram GPrst, the
projected values via the dispersion model for the first five years can be
extrapolated to the number of yearly exceedances. The table Diagram I
compares the exceedances projected in the absence of the project using the
actual measured value, with the exceedances projected according to the
dispersion model: using the values from the site of sampling as well as the
maximum calculated values, for each of the projected five years. The
calculations are based on the Thunis MEPA equation.
Table Diagram I shows that considering the event of the COMMISSIONING
of the project, the dispersion model values AT THE ACTUAL SAMPLING
SITE, the number of exceedances projected with the dispersion model is
substantially lower than the 35 exceedances limit, throughout the first five
years of operation, as imposed by LN478 of 2010.
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4.9.1 The influence of NO2 in the ABSENCE of the project, a measured value of 16.15
μg/m3, was reported in para. 2.1.5, as a measure for THE SAMPLING PERIOD
CONDUCTED IN July-August 2013. This value is far lower than the annual limit
value of 40 μg/m3 imposed by LN478 of 2010.
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20.05
20.45
20.86
21.28
21.7
0
0
1
2
4

N, number of
exceedances based on
annual measurements
(N = 3.8633A – 79.952)
20.14
20.54
20.95
21.37
21.8

SAMPLING POINT

PM10 Dispersion Model
Value μg/m3 AT THE ACTUAL

0
0
1
3
4

N, number of
exceedances, based on
annual projections
(N = 3.8633A – 79.952)

Commissioning of Project
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Table I Number of annual exceedances of PM10 measurements, in the ABSENCE or COMMISSIONING of the project.

1
2
3
4
5

Year

Projected PM10
values in μg/m3
(assume 2%
yearly increases)

Absence of Project

5.0
5.1
5.2

5.3
5.4

Significance Criteria.
Table 7 shows the template for the criteria of significance that is being used to
determine the significance of the impact, for the projected annual levels of
NO2/PM10 in μg/m3.
Table 7 shows that for baseline levels >40 μg/m3, a slightly adverse impact
occurs if the annual increases are less than 2 μg/m3. But in case the increases
exceed 4 μg/m3, the impact is considered to be substantially adverse. A
moderate adverse impact occurs in case the increases range between 2 and 4
μg/m3.
The influence of the impacts recede when the baseline levels are lower than
40 μg/m3.
The baseline levels determined for both NO2 and PM10 for the Villa Rosa
project at the Triq Santu Wistin and Xatt San Gorg junction, were both found
to be lower than 30 μg/m3, with allied increases never exceeding the 30
μg/m3, the criteria of impact significance is being considered to be
NEGLIGIBLE.
Change in annual NO2/PM10 levels due
to scheme (μg/m3).
≥2 μg/m3 but
< 2 μg/m3
≥4 μg/m3
< 4 μg/m3
Slightly
adverse

Moderate
adverse

Substantial
adverse

Slightly
adverse

Moderate
adverse

Moderate
adverse

≥ 30 μg/m3 but < 36
μg/m3

Negligible

Slightly
adverse

Slightly
adverse

< 30 μg/m3

Negligible

Negligible

Negligible

Table 7:
> 40μg/m3
Baseline
annual
levels of
≥ 36μg/m3 but < 40
NO2/PM10 μg/m3.
(μg/m3)

5.5
5.6

5.7
5.8

Table 8 shows the template for the criteria of significance that is being used
to determine the significance of the impact, for the projected annual
exceedances of PM10 in μg/m3.
Table 8 shows that for baseline daily exceedances >35, a slightly adverse
impact occurs if the annual increases are less than 2 daily exceedances. But in
case the increased exceedances occur for more than 4 exceedances, the
impact is considered to be substantially adverse. A moderate adverse impact
occurs in case the increases range between 2 and 4 exceedances.
The impacts recede when the baseline exceedances are lower than 35
exceedances.
The baseline exceedances determined for PM10 for the Villa Rosa project at
the Triq Santu Wistin and Xatt San Gorg junction, were both found to be
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lower than 35 days, except for the PM10 in the 3rd, 4th and 5th year of
operation, when the occurrences are projected to be 1, 3 and 4 exceedances
respectively. But since the three years reflect:
a) less than 26 exceedances,
b) annual exceedances are lower than 2 in two of them,
the impact is considered to be NEGLIGIBLE according to the criteria of
significance Table.

Table 8:
Baseline
exceedance
of daily
PM10 limit
values
(number of
days)

Change in the number of days of
exceedance of the daily PM10 limit
value as a result of the scheme (daily
exceedances).
≥2 days
≥1 day but < 2
but < 4
≥4 days
days
days
Exceeded on
Slightly
more than 35
adverse
days.
≥ 32 exceedances
Slightly
but < 35
adverse
exceedances.

Moderate Substantial
adverse
adverse
Moderate Moderate
adverse
adverse

≥ 26 exceedances
but < 32
Negligible
exceedances.

Slightly
adverse

< 26
exceedances.

Negligible Negligible

Negligible
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Slightly
adverse
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Summary of Impacts
Impact type and Source
Impact type

Emission of vehicular combustion gases and particulates

Specific intervention

Increase of traffic counts as a consequence of project
demolition vehicles

leading to impact
Project phase
Impact Receptor

Excavation and Demolition

Receptor type

general population

Sensitivity and resilience toward impact
high sensitivity; limited resilience of affected
persons; legal/environmental limits in
operation

Effect and Scale of Impact
Direct/Indirect/Cumulative

direct

Beneficial/Adverse

adverse

Severity

high

Physical/geographic extent

extends to several kilometres

Short/Medium/Long

long term

Term
Temporary/Permanent

permanent

if temporary indicate duration
Reversible/Irreversible

irreversible

if reversible indicate ease of
reversibility
Probability – Significance – Mitigation – Residual Impacts – Other Requirements
Probability of impact occurring
inevitable
(inevitable, likely, remote
uncertain)
Significance
Overall Impact

low effect on current background
impact

Proposed

use of EURO 5 certified vehicles

Mitigation Measures
Significance

low significance

Residual Impact
Monitoring

monitoring of traffic impact to steer towards
projections compliance
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Summary of Impacts
Impact type and Source
Impact type

Emission of vehicular combustion gases and particulates

Specific intervention

Increase of traffic counts as a consequence of project
construction vehicles

leading to impact
Project phase
Impact Receptor

Construction

Receptor type

general population

Sensitivity and resilience toward impact

high sensitivity; limited resilience of affected
persons; legal/environmental limits in
operation

Effect and Scale of Impact
Direct/Indirect/Cumulative

direct

Beneficial/Adverse

adverse

Severity

high

Physical/geographic extent

extends to several kilometres

Short/Medium/Long

long term

Term
Temporary/Permanent

permanent

if temporary indicate duration
Reversible/Irreversible

irreversible

if reversible indicate ease of
reversibility
Probability – Significance – Mitigation – Residual Impacts – Other Requirements
Probability of impact occurring
inevitable
(inevitable, likely, remote
uncertain)
Significance
Overall Impact

low effect on current background
impact

Proposed

use of EURO 5 certified vehicles

Mitigation Measures
Significance

low significance

Residual Impact
Monitoring

monitoring of traffic impact to steer towards
projections compliance
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Summary of Impacts
Impact type and Source
Impact type

Emission of vehicular combustion gases and particulates

Specific intervention

Increase of traffic counts as a consequence of project
operations residents' vehicles

leading to impact
Project phase
Impact Receptor

Operations

Receptor type

general population

Sensitivity and resilience toward impact

high sensitivity; limited resilience of affected
persons; legal/environmental limits in
operation

Effect and Scale of Impact
Direct/Indirect/Cumulative

direct

Beneficial/Adverse

adverse

Severity

high

Physical/geographic extent

extends to several kilometres

Short/Medium/Long

long term

Term
Temporary/Permanent

permanent

if temporary indicate duration
Reversible/Irreversible

irreversible

if reversible indicate ease of
reversibility
Probability – Significance – Mitigation – Residual Impacts – Other Requirements
Probability of impact occurring
inevitable
(inevitable, likely, remote
uncertain)
Significance
Overall Impact

low effect on current background
impact

Proposed

use of EURO 5 certified vehicles

Mitigation Measures
Significance

low significance

Residual Impact
Monitoring

monitoring of traffic impact to steer towards
projections compliance
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2
3
4
5

Impact
receptor

6
7

Effect and Scale

8
9
10

Environmental aspect (e.g. ecology, geology, hydrology, noise, vibration, land use and so on)

1

Impact type and source

Impact type
Specific
intervention
leading to impact

Project phase

Receptor type
Sensitivity and
resilience toward
impact
Direct Indirect
Cumulative
Beneficial
Adverse
Severity
Physical
Geographic
extent of impact

SUMMARY OF IMPACTS: AIR QUALITY during DEMOLITION PHASE

air contamination due to heavy and light
vehicle increase
increase of vehicular combustion gases
and particulates

demolition

general population
high sensitivity; limited resilience of
affected persons; legal/environmental
limits in place
direct

adverse

low

extends to several kilometres

Short Medium
Long Term

long term
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11
Temporary
Permanent

permanent

12

irreversible
13

remote

Reversible
Irreversible
Probability of impact
occurring

14
Overall impact
significance

low overall significance

15
Proposed mitigation
measures

use of EURO 5 approved vehicles

16
Residual impact
significance

low significance

17

monitoring of traffic impact to steer
towards projections compliance

Other requirements

2
3
4
5

Impact
receptor

6
7

Effect and Scale

8
9
10

Environmental aspect (e.g. ecology, geology, hydrology, noise, vibration, land use and so on)

1

Impact type and source

Impact type
Specific
intervention
leading to impact

Project phase

Receptor type
Sensitivity and
resilience toward
impact
Direct Indirect
Cumulative
Beneficial
Adverse
Severity
Physical
Geographic
extent of impact

SUMMARY OF IMPACTS: AIR QUALITY during CONSTRUCTION PHASE

air contamination due to
heavy and light vehicle
increase
increase of vehicular
combustion gases and
particulates

construction

general population
high sensitivity; limited
resilience of affected persons;
legal/environmental limits in
place
direct

adverse

low

extends to several kilometres

Short Medium
Long Term

long term
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11
Temporary
Permanent

permanent

12

irreversible
13

remote

Reversible
Irreversible
Probability of impact
occurring

14
Overall impact
significance

low overall significance

15
Proposed mitigation
measures

use of EURO 5 approved
vehicles
16

Residual impact
significance

low significance

17

monitoring of traffic impact to
steer towards projections
compliance

Other requirements

3

Dr George Peplow

2
4
5

Impact
receptor

6
7

Effect and Scale

8
9
10

Environmental aspect (e.g. ecology, geology, hydrology, noise, vibration, land use and so on)

1

Impact type and source

Impact type
Specific
intervention
leading to impact

Project phase

Receptor type
Sensitivity and
resilience toward
impact
Direct Indirect
Cumulative
Beneficial
Adverse
Severity
Physical
Geographic
extent of impact

SUMMARY OF IMPACTS: AIR QUALITY during OPERATIONS PHASE

air contamination due to
traffic increase
increase of vehicular
combustion gases and
particulates

operations

general population
high sensitivity; limited
resilience of affected persons;
legal/environmental limits in
place
direct

adverse

low

extends to several kilometres

Short Medium
Long Term

long term
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11
Temporary
Permanent

permanent

12

irreversible
13

remote
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EXECUTIVE SUMMARY

The results are presented of a Noise and Vibration Impact Assessment (NVIA) for
the redevelopment of the Villa Rosa, Cresta Quay and Dolphin House/Moynihan
House sites at San Giorgio, Malta.
The assessment predicts no significant adverse noise or vibration effects due to the
majority of the demolition, construction or occupation of the development sites.
The assessment reports no concern for damage, due to vibration, to the Scheduled
cave beneath eh Dolphin House/Moynihan House development area.
The assessment does identify some potential adverse noise and vibration effects
associated with the noisiest construction activities and those occurring during the
Phase 4 excavation period; in those instances, specific noise and vibration
monitoring and control measures are recommended to reduce or avoid adverse
impacts.
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1.

INTRODUCTION AND SITE DESCRIPTION
This Chapter includes an assessment of the potential noise and vibration impacts
associated with the proposed Villa Rosa development as submitted to the Malta
Environment and Planning Authority under the tracking number TN 148158. The
proposed development description is the “Demolition of existing and construction of
multi-ownership holiday accommodation, commercial area, offices, villas and
parking”. The development also includes the redevelopment of the Cresta Quay site
and Moynihan/Dolphin House sites.
This assessment considers the potential impacts generated by the demolition and
construction and occupation phases of the proposed development upon existing
potentially noise sensitive receptors (NSRs) in the surrounding area, including those
adjacent to roads away from the development site itself affected by significant
changes in traffic flows. NSRs in this report are taken to mean permanently
residential dwellings, temporarily occupied hotel accommodation, places of worship
and residential medical/care facilities. It does not include other non-residential
commercial operations.
The Villa Rosa site is located within the commercial and tourist zone of Paceville
overlooking Il-Bajja ta’ San Gorg and has been designated for redevelopment within
Area Policy NHPV13 of the North Harbours Local Plan, approved in July 2006. Map
PV4 of the Plan is presented at Figure 1.
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Figure 1: Villa Rosa Urban design Concept Map (Map PV4 of N Harbours Local
Plan)

The site is bounded: to the south by residential properties beyond which is a local
distributor road, Triq sant’ Andrija; to the east and north-east by Triq Santu Wistin
and Ix-Xatt Ta’ San Gorg; to the north and north-west by an open area of land which
rises to Triq Il-Professur W Ganado beyond which is further residential housing.
The proposals in the Pla differ from the Applicant’s Masterplan zoning in the order in
which they are listed but not in the proposed uses. The Authority’s Plan proposals,
and their relationship to the Applicant’s Masterplan zoning, are:


Zone A, tourism and leisure (high density development area): development of
four storeys height from lower road level incorporating tourism uses, leisure
uses and a car park to be developed within the limits as indicated in Map PV4
subject to a satisfactory traffic impact statement (TIS). The current plan is for
car parking at basement level, entrance to hotel and offices at ground floor,
hotel and office accommodation on the upper storeys and residential
development on the eastern side of the area. This corresponds approximately to
the Applicant’s Masterplan zones E, F, G, H and I.



Zone B, tourism and leisure (high density development area): development of
no more than six storeys height plus top level penthouse development
incorporating tourist accommodation with leisure facilities. There is an existing
hotel on this part of the site. This corresponds to the Applicant’s zone A.
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Zone C, catering establishments, retail and leisure uses (low key/low density
development area): development not exceeding 2 storeys due to its location
immediately in front of (and below) the main Villa Rosa building and gardens,
incorporating small scale retail, catering establishments and leisure facilities. No
structures will be allowed at roof level of this development and this would
necessarily include fixed air handling plant equipment. This area currently
comprises the lower gardens area. This corresponds to the Applicant’s zone C.



Zones D and E, the retention of the upper gardens and viable re-use of the
original Villa Rosa property. The Applicant’s Masterplan does not have a
corresponding zone although the renovation of the original Villa is scheduled as
construction Phase 5.



Zone F, tourism/residential accommodation area (low key/low density
development area); development comprising up-market/niche market
tourist/residential accommodation incorporating 15 bungalows located within a
gated community. This corresponds to the Applicant’s zone D.



Zone G, the Local Authority’s description of the proposals for this zone in the
Plan is for the pedestrianisation of the bay shoreline and existing Ix-Xatt Ta’
San Gorg retaining partial vehicle access. However, the current design
incorporated within the Environmental Report is for upgrade of the various walls
and frontages but retaining full vehicle access along the road. The Applicant’s
proposals do not include this zone for redevelopment.



Zone H, is described in the text of the Plan as being designated as a
landscaped and fully publicly accessible open area overlooking the bay within
which no construction or built development will be allowed. However, map PV4
indicates that the landscaped area is actually the small dark green coloured
area at the junction of Ix-Xatt Ta’ San Gorg and Triq Santu Wistin whilst Zone H
on the map is described as being designated for “underground development
only with reinstatement of upper garden above as per Zone D”. This
corresponds with the Applicant’s zone B.

In addition to the above plans, the Applicants proposals include the redevelopment
of Dolphin House and Moynihan House as well as redevelopment of Cresta Quay.
The Cresta Quay proposals are for the construction of a hotel with parking facilities
provided within the main Villa Rosa development.
The Dolphin/Moynihan House proposals are for a mixed commercial and residential
use.
Paceville is described in the Plan as an “established tourism and entertainment
area” and this is reflected in the multitude of cafes, bars, hotels and other retail uses
creating a busy area frequented by large numbers of visitors during both the day
and night time.
The residential areas to the north and west of the site are quieter but still subject to
relatively elevated levels of traffic noise in the case of properties along Triq M
Decelis/Triq Il-Professur W Ganado, and general urban/tourist/traffic noise from the
16/05/2014
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adjacent tourist centre of San Giorgio and Bay Street in the case of properties on
Villa Rosa.
The assessment has been carried out in accordance with the requirements of the
Terms of Reference issued by MEPA in September 2013.
The noise measurement survey was undertaken by Dr George Peplow
(B.Sc.(Hons.)(Lond.), M.Sc, C.Chem., F.R.S.C, EurChem) and the desk-based
assessment was undertaken by Mike Potts (B.Sc (Hons. Lond), M.Sc, MIOA).
A Glossary of acoustic terms is provided at Appendix A.

2.

TECHNICAL GUIDANCE AND ASSESSMENT METHODOLOGY
The assessment of noise and vibration incorporated a noise and vibration
measurement survey and desk-based assessment.
The noise measurement survey was carried out at four locations as presented in
Figure 2, over a number of weeks between Monday 3 February and Tuesday 18
March 2014, comprising multiple attended sample measurements on each day of
one hour duration during the day time and five minutes duration during the night
time. This resulted in a total of 599 baseline noise measurement samples across the
four measurement locations. Note that Location 4 comprised two locations adjacent
to the Cresta Quay site; the initial measurement location was relocated due to
adverse noise arising from nearby construction works which were judged not to be
part of the normal ‘background’ noise situation; a second location closer to the site,
not affected by construction noise was chosen, as indicated in Figure 2.
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Figure 2: Baseline noise and vibration measurement locations

The survey was undertaken using a Quest Technologies VI410_MP210 Type 1
integrating averaging sound level meter (serial number 21710 460915). The meter
was field-calibrated before and after each measurement survey and no significant
variation in calibration level was observed.
Baseline vibration measurements were also made at the four locations and at one
additional location, as presented in Figure 2. However, for reasons described below,
the vibration data were not used in this assessment. They are, however, recorded
and available for use at a later stage if deemed necessary.
The desk-based assessment within this section makes reference to the following
principle guidance documents:


The UK Highways Agency Design Manual for Roads and Bridges [DMRB],
Volume 11, Section 3, Part 7 (HD 213/11 – Rev 1) (Highways Agency, 2011).



Department of Transport & Welsh Office technical memorandum Calculation of
Road Traffic Noise [CRTN] (DoT, 1998).



BS 5228: 2009 Code of practice for noise and vibration control on construction
and open sites. Part 1 – Noise and Part 2: Vibration. (British Standards Institute,
2009).



BS 6472: 2008 Guide to evaluation of human exposure to vibration in buildings.
Part 1 - Vibration sources other than blasting. (British Standards Institute,
2008).
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BS ISO 4866: 2010 Mechanical vibration and shock. Vibration of fixed
structures. Guidelines for the measurement of vibrations and evaluation of their
effects on structures. (British Standards Institute, 2010).



BS 7385: 1993 Evaluation and measurement for vibration in buildings. Part 2 Guide to damage levels from groundborne vibration. (British Standards Institute,
1993).

The construction of the entire development is anticipated to be completed in five
distinct consecutive phases over a period of 4 to 5 years, as detailed in Figure 3.
Figure 3: Development phasing plan
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The demolition and construction-related activities of the proposed development have
the potential to generate noise and vibration effects both on-site and off-site,
potentially affecting noise sensitive premises (NSPs) in the vicinity as well as NSPs
along traffic routes to and from the site; NSPs may include residential properties,
churches, schools, libraries or hospitals and other medical establishments. They can
also include commercial premises with particularly noise or vibration-sensitive
equipment or operations; there are not known to be any such commercial operations
in the area which might be affected.
In this instance, the principal receptors will be:


Residential/hotel uses close to the Cresta Quay site.



Hotel uses in the area of Bay Street overlooking the site.



Residential properties to the south of the site in the vicinity of Villa Rosa.



Residential properties on Triq M Decelis (parallel with Triq Il-Professur W
Ganado) overlooking the site; construction traffic will be routed along Triq IlProfessur W Ganado.

Demolition and construction activities will be permitted between the hours of 07:00
and 19:00 and there will be no late evening and night time activity occurring.
The demolition and construction process for each phase will comprise four principal
aspects: demolition; excavation; construction; finishing.
In all cases, demolition will be undertaken in a controlled manner using hydraulic
shears and grabs, and tracked excavators such that buildings will be dismantled
rather than simply knocked down. For example, large sections of concrete will be cut
into small sections, lowered to the ground and then carefully broken up with the
concrete and steel being separated. Any block-work will be dismantled manually.
Material will then be broken up using a crusher to ensure that every vehicle leaving
the site carries as much material as possible in order to minimise the volume of
traffic required.
Excavation is potentially the noisiest activity that will occur on site as it will require
the removal of bedrock and other solid materials. At the Cresta Quay site pneumatic
excavators and the crusher will be used whilst at the Villa Rosa site pneumatic
excavators, rippers and the crusher will be used. At the Dolphin House/Moynihan
House site particular care will be required to prevent the occurrence of groundborne vibration due to the presence of the Scheduled cave approximately 28 metres
below the site; in this instance, the rock materials will be excavated using a large
chain-saw to cut the rock into manageable blocks. The cut blocks of rock will then
be removed off-site by lorry.
Construction will involve the transporting of materials to, from and around the site,
including hardcore, sand, cement and items of steelwork, scaffolding and other
general building materials. Noise from this activity is principally associated with the
noise of vehicle engines such as delivery/tipper trucks, dump-trucks and cement
mixers although the tipping of materials can give rise to occasional short-duration
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elevated noise. As the build progresses, additional noise may be generated by the
use of hand-held tools for cutting steel-work and blocks, drills and saws.
Finishing is the least noisy activity comprising the fitting out of the building shells
with doors, windows and various other fixtures and fittings. The most noise that
might arise from these activities would be from occasional drilling and hammering.
In addition to the on-site noise and vibration, off-site effects may occur along
construction-traffic routes to and from the site. We have been provided with details
of construction-related heavy goods vehicles movements during the various
construction phases. These are provided at Appendix B.
Noise
Demolition and construction-related noise generally arises as a result of:


Plant vehicle and equipment engine noise within the site.



Operation of pneumatic rippers and excavators.



Operation of the rock-saw at the Dolphin House/Moynihan House site.



Loading and tipping of materials.



Miscellaneous on-site operations such as hammering, cutting of steel, grinding
of metal and the cutting of blocks/bricks.



Operation of a crusher.



Off-site noise associated with the movement of construction-related vehicles,
most notably heavy goods vehicles, bringing building materials and removing
waste arisings.

The relevant guidance on prediction and assessment of noise from construction is
BS 5228: 2009 Code of practice for noise and vibration control on construction and
open sites – Part 1: Noise.
The assessment of on-site plant equipment noise was undertaken for the worst case
situation of equipment operating consecutively at the closest part of each phasearea to the noise sensitive receptors although this would only represent a proportion
of the noise arising from this situation with lower noise levels arising from works
further away from the receptors. Propagation of noise was assumed from a point
source and over hard noise-reflective ground. However, the assessment also took
account of the relative proportion of the day that equipment works; this is termed the
‘on-time’. For example, an excavator would not operate continuously throughout the
working day but might operate for 60% of the time whilst
Typical noise levels for some of the activities/equipment involved are provided at
Table 1, taken from BS 5228.
Additionally, we are instructed that the crusher used on site will be an Extec C12
semi-mobile crusher, located at a single location on the site during each phase of
the project; manufacturer’s data for the crusher indicate that the greatest noise
emission from the crusher is 85 dB (LAeq) at a distance of 7 metres from the sides of
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the crusher (82 dB LAeq at 10 metres). The locations of the crusher are shown in
Figure 4 with the numbering 08a to 08e corresponding to construction phases 1 to 4
presented in Figure 3.
Figure 4: Crusher locations

Based on the locations in Figure 4, it was calculated that the closest potentially
sensitive receptors to the crusher were as follows:


08a – During Phase 1 Cresta Quay – hotel/residential 50 metres immediately
south. Crusher will be here for 2 months during Phase 1.



08b – During Phase 2 - residential properties on Triq M Decelis 80 metres to the
north-west. Crusher will be here for 4 months during Phase 2.



08c – During Phase 3 at north-western extent - residential properties on Triq M
Decelis 130 metres to the north-west. Crusher will be here for 5 months during
Phase 3.



08d – During Phase 3 at southern extent - hotel on Bay Street 70 metres to the
south. Crusher will be here for 3 months during Phase 4.



08e – During Phase 4 - hotel on Bay Street 30 metres to the south-west.
Crusher will be here for 3 months during Phase 5.

For the purposes of calculating noise levels from the crusher at the closest
receptors, the crusher was assumed to be a ‘point source’ of noise with propagation
of noise over hard, noise reflecting ground.
The chain saws to be used at the Dolphin House/Moynihan House site will be a
Fantini 70RA-BU and a 50 DR. Specific noise data for these machines could not be
sourced from the manufacturer; however, other Fantini chain saws are shown as
emitting noise levels of 75 to 85 dB L Aeq. It is not specified in the manufacturer’s
literature at what distance these noise levels were recorded at but, for the purposes
of this assessment, it was conservatively assumed that the noise levels were
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recorded at a distance of 10 metres from the equipment and the upper level of 85
dB LAeq was used for the assessment.
The logistics plan also indicates the presence of a tower crane, located at varying
locations for the various phases of construction. However, these cranes generally
emit negligible noise relative to the other construction equipment on site and their
contribution to the overall site noise emissions was not calculated.
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85

-
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Cement lorry (discharging)

Fantini chain saw
Telescopic handler loading cut
blocks onto lorry

Tracked
lorry

Excavator-mounted
rock
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Tractor
bulldozing,
push
loading, ripping
Tracked excavator loading
dump-truck
Extec C12 Crusher
Tracked excavator loading
lorry
Articulated dump truck

Extec C12 Crusher
Tracked excavator loading
lorry
Articulated dump truck

Breaker mounted on excavator
Tracked excavator loading
dump-truck

Item

Sound
pressure
level at 10
metres
(dB L Aeq)
90

Table 1: indicative construction equipment used in predictive assessment
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Drilling of masonry/concrete
moving
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Angle grinder cutting steel

84

Telescopic handler
building materials
Cutting of wood
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Cutting of blocks/paving
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1

2

1

1

1

1

Total:

Total:
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20

40
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5

10

79

72

78

67

78
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67
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Off-site noise is associated with the movements of additional construction-related
vehicles on the surrounding road network which will be constrained by agreed
construction-traffic access routes as outlined in the Traffic Impact Study. Table 36 of
the TIS identifies the numbers of construction-related vehicles using the road
networks during the working day; for the purposes of this assessment the ‘worst
case’ situation of an additional 24 HGVs per day was applied to each of the three
principal access roads to and from the various site areas. We were also provided
with baseline traffic count data by the Transport Consultant for the three roads in
question. These two sets of data were used to assess potential increases in noise
associated with additional construction traffic, on the roads during the normal
working day from 07:00 to 19:00, and using the correction factor for percentage of
HGVs provided in Chart 4 of the Department of Transport memorandum Calculation
of Road Traffic Noise 1. The relevant data are presented in Table 2 and an extract of
Table 36 from the TIS is provided as Figure 7 at Appendix B.
Table 2: Worst-case construction-related traffic on principal site access routes

Road link

With construction assuming 24 extra
HGVs per day

Current

Speed*
(km/h)
Total

HGV

%

HGV

%

Santu Wistin

50

5629

131

2.3%

155

2.7%

Prof W Ganado

50

3214

63

1.9%

87

2.7%

Ix-Xatt Ta' S Gorg

40

3057

187

6.1%

211

6.8%

* assumed
For all construction-related activities, where significant adverse effects were
predicted, suitable noise control and mitigation measures were recommended.
Vibration
The principal causes of perceptible construction-related ground-borne vibration are:


1

Ground excavation – the action of pneumatic excavators and rippers can
produce ground-borne vibration although our experience is that perceptible
vibration tends to be limited to a localised area close to the work area as the
forces being applied to the ground are not particularly high. That is not to say
that vibration may not be perceived at some tens-of-metres from the work area
under particular ground conditions but such occurrences are rare.

Department of Transport and Welsh office, 1988. Calculation of Road Traffic Noise
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Compaction of soft ground or the hardcore for road beds is generally
undertaken using vibratory rollers which can generate ground-borne vibration
out to several metres from the roller but rarely to any significant distance in our
experience.



Movement of heavy construction vehicles over rough ground within the
construction site have the potential to cause perceptible ground-borne vibration
out to several tens-of-metres of the vehicle in the case of particularly pot-holed
surfaces and especially when combined with fully-laden lorries.



Off-site vibration affecting NSPs close to construction traffic routes (roads) are
influenced by the interaction of the vehicle tyre and road with more excessive
effects generated where the road surface is uneven or contains pot-holes etc.
Off-site effects might also be perceived as being worse in situations where
construction traffic uses roads that otherwise receive little heavy vehicle traffic;
our understanding, based on the data in Table 2, is that the selected
construction traffic routes for this development are already heavily trafficked.

We are instructed that there is not intended to be any piling or other high-energy
ground works which might give rise to significantly elevated levels of ground-borne
vibration off-site.
The relevant guidance on prediction and assessment of vibration from construction
is BS 5228: 2009 Code of practice for noise and vibration control on construction
and open sites – Part 2: Vibration, BS ISO 4866: 2010 Mechanical vibration and
shock. Vibration of fixed structures. Guidelines for the measurement of vibrations
and evaluation of their effects on structures (replaced BS 7385-1), BS 7385: 1993
Evaluation and measurement for vibration in buildings — Part 2: Guide to damage
levels from groundborne vibration and BS 6472: 2008 Guide to evaluation of human
exposure to vibration in buildings – Part 1: Vibration sources other than blasting.
Humans are very sensitive to ground-borne vibration, being able to sense vibration
at peak particle velocities (PPV) in the range of 0.14 to 0.3 mm/s; perceptible
ground-borne vibration has the potential to startle and alarm, particularly if they
occur in residential environments. Table B.1 in BS 5228-2 notes that at a PPV of
1.0 mm/s “It is likely that vibration of this level in residential environments will cause
complaint, but can be tolerated if prior warning and explanation has been given to
residents” whilst at a level of 10 mm/s “Vibration is likely to be intolerable for any
more than a very brief exposure to this level “. It is worth observing that the shutting
of a door in a house can produce PPV levels significantly greater than 1 mm/s.
BS 6472-1 suggests that “In homes, adverse comment about buildings vibrations is
likely when the vibration levels ... are only slightly above thresholds of perception”.
The standard sets out frequency-weighted and time-related vibration dose values
(VDVs) used to estimate the probability of adverse comment from people exposed to
vibration within buildings. It notes that “great care must be taken in attempting to
estimate building vibration from measured ground vibration”; in other words, VDV is
best assessed by measurement within the building or dwelling in which adverse
levels of vibration have been perceived rather than by prediction or calculation. The
16/05/2014
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VDVs against which probability of complaint should be assessed are presented in
Table 3.
Table 3: BS 6472 VDV values for assessment of likelihood of complaint
Place and time
Residential
buildings 16 h day
Residential
buildings 8 h night

Low probability of
adverse comment
m.s-1.75 (1)

adverse comment
possible
m.s-1.75

adverse comment
probable
m.s-1.75 (2)

0.2 to 0.4

0.4 to 0.8

0.8 to 1.6

0.1 to 0.2

0.2 to 0.4

0.4 to 0.8

(1) Below these ranges adverse comment is not expected
(2) Above these ranges adverse comment is very likely
Different (higher) levels of day time vibration are applied to offices and work-shops.
With respect to effects on buildings, even when clearly perceptible, vibration levels
from general demolition and construction levels rarely occur at levels sufficient to
cause even minor cosmetic damage to buildings unless those buildings are
exceedingly decrepit: BS 5228-2 suggests that “Vibration nuisance is frequently
associated with the assumption that, if vibrations can be felt, then damage is
inevitable; however, considerably greater levels of vibration are required to cause
damage to buildings and structures”. BS 7385-2 notes that “data suggests that the
probability of damage tends towards zero at 12.5 mm/s peak component particle
velocity. This is not inconsistent with an extensive review of the case history
information available in the UK “ and that “There is little probability of fatigue
damage occurring in residential building structures due to either ... normal
construction activities or vibration generated by either road or rail traffic”. The
Standard provides indicative data (Table 1) relevant to the onset of minor cosmetic
damage from ‘transient’ vibrations i.e. intermittent vibration, as opposed to
continuous vibration; the data are reproduced at Table 4.
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Table 4: BS 7385-2 vibration levels for transient vibration

The geotechnical report undertaken in 2008 2 indicates that the underlying bedrock,
which lies very close to the surface in this coastal location, is a coralline limestone
in which “The upper 6m to 8m of rock are generally moderately weak” with a “highly
variable” compressive strength and “relatively high water absorption of 7.4%”.
The potential variability of the rock suggests that transmission of vibration energy
through the ground will also be variable; the inclusion of water within the rock pores
in different proportions, will add to the variability. In some cases harder areas of
rock or those with high water content may transmit vibration energy quite effectively
whereas weaker areas of rock and lower water saturation will result in less effective
vibration energy transmission.

Terracore Ltd, 2008. Villa Rosa - New Development Project in St Georges Bay.
Geological Subsurface Investigation Report
2
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Operations Phase
The future use of the site may give rise to increased noise due to:


Increased vehicle movements affecting NSPs adjacent to roads leading to and
from the development.



Noise arising from the operation of fixed plant equipment on both residential and
commercial buildings.



Noise associated with movement of delivery vehicles particularly where these
occur during unsocial hours.



Noise associated with general leisure and retail uses particularly where these
involve the use of amplified music or other noisy operations.

With respect to the first item in the list; the Highways Agency guidance document
Design Manual for Roads and Bridges, Volume 11, Section 3, Part 7 (DMRB)
indicates that increases in traffic of 25% are required in order to generate an
increase in traffic noise of 1 dB; this level of change might be audible if the change
in traffic is sudden. For longer-term or gradual changes, a 3 dB change in traffic
would be deemed to be audibly significant and this would require a doubling of
traffic (100% increase).
In discussion with the transport consultant, it was confirmed that the only road link
likely to experience an increase in traffic levels of greater than 25% was Triq IlProfessur W Ganado; this road would experience development-related traffic
increases of up to 60%, although the road is currently only being utilised at
approximately 15% capacity.
The Energy Saving report3 indicates that “the air-conditioning systems shall be
based on the individual air-conditioning system for each residential apartment or
commercial unit, avoiding the need for centralised plant”. It also indicates that,
where appropriate, some equipment will be roof-mounted although we understand
that in certain instances, for reasons of visual impact, roof-top plant will not be
permitted. It has been confirmed by Victor Bonello at B.NEL4 that the air
conditioning systems are all low noise units emitting less than 55 dB LAeq at 1 metre.
The report also indicates that heat pumps will be utilised and that mechanical
ventilation systems for underground car parking areas will be fitted but will only
operate when natural ventilation methods prove insufficient, such as under low wind
conditions.

3

B.NEL (19 July 2013). Energy Saving and Environment Friendly Measures
Recommended for implementation at Villa Rosa Project – St. Julians. Report
reference: VB/me/R2608/13

4

E-mail Friday 18 April 2014
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No detailed quantitative data were available with respect to delivery vehicle
movements or noise from commercial/retail units and the assessment of potential
impacts for these items was qualitative.

3.

ASSESSMENT OF IMPACTS
Baseline Conditions
From the noise measurement survey, the baseline conditions can be characterised
as follows, with the baseline noise data summarised in Table 1. The measurement
locations are shown in Figure 2.


Location 1: this location was adjacent to Triq Il-Professur W Ganado.
Observations of the character of the noise identified that ambient noise in this
location as principally comprising traffic noise from the road with contributions
from general urban noise, passers-by and more distant noise from the main
tourist area along the beach and around San Giorgio.



Location 2: this location was on the quieter residential street of Villa Rosa. The
ambient noise here was lower than at the previous location, being generally
shielded from the majority of the tourist noise by intervening buildings. However,
general urban noise, occasional passing vehicles, distant noise from the Bay
Street/San Giorgio area and traffic noise from the nearby bypass of Triq Sant’
Andrija all contributed to the noise in this location.



Location 3: this location was subject to higher noise levels, being close to the
beach front area and the tourist centre of San Giorgio. The noise here was
generally dominated by music and entertainment noise from the local bars and
discos which operate until late into the evening and night time, the voices of
passers-by and revellers, passing traffic and a wide range of miscellaneous
commercial and urban noises.



Location 4: the two locations on Triq Dragunara, overlooked by residential and
hotel buildings, were slightly further away from San Giorgio and principally
subject to passing traffic noise but still subject to a great deal of noise from the
variety of commercial and entertainment uses in San Giorgio and the beach
area.

Overall, the area in general is busy and noisy and would not be considered to be
particularly sensitive with respect to noise generation. The tabulated noise data from
the extended survey, rounded to the nearest whole value, are presented in Table 5.
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Table 5: Summarised baseline noise measurement data
Location
L1
L2
L3
L4

Period

Measured noise (dB)
LAmin

L A90

LAeq

LAmax

Day

35

46

58

95

Late evening/Night

34

43

58

100

Day

37

47

54

90

Late evening/Night

39

45

51

84

Day

38

54

69

110

Late evening/Night

43

59

65

101

Day

37

49

64

98

Late evening/Night

37

48

60

92

The most significant parameters in Table 5 are the equivalent continuous noise level
(LAeq), which is generally used to describe the ‘ambient’ noise, and the maximum
noise level (LAmax).
The ambient noise at location 1 does not change between the day and late
evening/night time indicating very little reduction in traffic volumes into the late
evening and night.
Noise levels at the other locations do show a reduction during the late evening and
night time but the reduction is only slight, reflecting the generally busy nature of the
surrounding area. At all locations, maximum noise levels are noted to be very high.

Demolition and construction effects
Noise
Based on the data in Table 1, the assessment considered the worst-case noise
levels that might occur during a typical working day during each of the construction,
in the situation where the construction activities were occurring at the closest point
on the site to the closest noise sensitive receptors. The results of the calculations
are presented in Table 6.
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Table 6: Predicted worst case receptor noise levels during construction
Phase/site

Phase
1/Cresta
Quay

Operation

Time-corrected
total noise levels
from Table 1 (dB
L Aeq)

Distance to
nearest
receptor (m)

Receptor noise
level (dB L Aeq)

General demolition
without Crusher
Crusher

91

25

83

84

50

67

Excavation

92

Construction

78

Finishing

79

84
70

25

71
Total:

Phase 1/
Dolphin
House

Excavation - Dolphin
Hse

87

Construction

78

Finishing

79

73
50

64
65
Total:

Phase 2

91

65

75

84

80

63

Excavation

92

Construction

78

Finishing

79

75
65

62
63

91

70

74

84

130

59

Excavation

92

Construction

78

Finishing

79

75
61

70

62

General demolition
without Crusher
Crusher
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78

91

20

85

84

70

64

20

72

Excavation

92

Construction

78

Finishing

79

86
73
Total:

Phase 4

78

General demolition
without Crusher
Crusher

Total:

Phase
3/southern
extent

74

General demolition
without Crusher
Crusher

Total:

Phase
3/northwestern
extent

87

89

General demolition
without Crusher
Crusher

91

10

91

84

30

71

Excavation

92

Construction

78

24
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Finishing

79

79
Total:

95

The baseline noise data from Table 1 can be used to set permitted off-site noise
levels such as those presented in Table E1 of BS 5228, reproduced as Figure 5.
This provides a useful method for setting measurable and, therefore, enforceable
construction noise limit values.
Figure 5: Extract Table E.1 of BS 5228-1: 2009

From the data in Table 1, it can be seen that residential receptors to the north-west
and south-west of the site (Triq M Decelis and those in the vicinity of Villa Rosa)
would be classed as being in Category A according to the criterion given in Table E1
of the Standard. Therefore, during the day, construction noise levels measured at
those receptors should not exceed 65 dB LAeq,12h.
Areas in the vicinity of Bay Street and San Giorgio would be classed as being in
Category C and noise levels, measured at the receptors, should not exceed 75 dB
LAeq,12h.
Residential receptors overlooking the Cresta Quay site would be in Category B
during the day and noise levels measured at the receptors should not exceed 70 dB
LAeq,12h.
Using this approach the assessment indicates that, at their closest proximity to
noise sensitive receptors, elements of the on-site construction work have the
potential to give rise to elevated noise levels that will be clearly audible off-site and
in excess of the limit values suggested in Table E.1 of BS 5228-1. It is worth noting
that this assessment does represent the very worst case and not the situation for
the majority of the construction operations; as construction activities become more
widely distributed across the construction site and as they move further away from
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the receptors, noise levels will reduce. However, it is evident that noise control
measures will be required with respect to on-site construction activities.
Assessment of changes in off-site noise associated with the movement of additional
HGVs on the surrounding road network was calculated using the formula presented
below Chart 4 in Calculation of Road Traffic Noise; this provides a method for
precisely calculating changes in traffic associate with changes in speed and
percentage of heavy goods vehicles. The results of the calculation are presented in
Table 7.
Table 7: Predicted off-site construction-related HGV noise impacts

Road link

Speed*
(km/h)

Current traffic
(07:00 - 19:00)
Total

HGV

%

Construction assuming 24
additional HGVs per
day
HGV
%

Impact
(dB)

Santu Wistin

50

5629

131

2

155

3

0.0

Prof W Ganado
Ix-Xatt Ta' S
Gorg

50

3214

63

2

87

3

0.0

40

3057

187

6

211

6

0.0

* Assumed
The assessment presented in Table 7 indicates that, principally due to the existing
high volumes of traffic on the three principal roads assessed, no adverse noise
impact was predicted due to off-site movement of construction-related HGVs.
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Vibration
The nature of the majority of the construction operations involve operations which
would generate only relatively localised ground-borne vibration; significant off-site
perceptible vibration would generally only be expected with high energy activities
such as piling etc, and these are not proposed as part of the construction of this
development. Thus it was considered very unlikely that perceptible off-site groundborne vibration would occur. If it does occur, levels will be exceedingly low and only
if occurring regularly in residential environments would there be a likelihood of
complaint.
The exception to this is for the Phase 4 works which will involve the excavation of
relatively large volumes of hard ground in very close proximity to existing buildings.
There is little concern with respect to potential building damage as the excavation
operations are unlikely to generate sufficient energy to produce vibration at levels
sufficient to cause even minor cosmetic damage.
However, there is a potential for perceptible vibration to be experienced in the hotel
and commercial buildings in the area of Bay Street, which abut and overlook this
work area, but probably only when the works approach the boundary of the site; the
effects would be related to disturbance and annoyance with no adverse health
effects. There will be no night time operations so disturbance of sleep for hotel
residents will not be an issue. It is not possible to quantify vibration levels at this
time but it will be necessary to provide a very close operational ‘watching brief’ on
this phase of works and specific monitoring and vibration controls measures will be
required.
On the basis of our experience, we can state that the nature of the various
demolition, excavation and construction activities proposed are such that there is no
concern about damage to buildings or other structures in any of the construction
phases.
With respect to operations at the Dolphin House/Moynihan House development, the
use of the chain saw and concerns of vibration affecting the Scheduled cave
beneath Dolphin House/Moynihan House, the vibration arising from the operation of
the saw was measured by Terracore Ltd in 2009; the extract of the measurement
results are presented in Appendix B. The data indicate that the action of the saw
gave rise to PPVs of up to just over 1 mm/s at a distance of 1.5 metres, reducing to
less than 0.2 mm/s at 6 metres. Thus it can be predicted that the ground-borne
vibration from the action of the saw will pose no danger to the Scheduled cave.
Overall, therefore, the assessment predicted that there was unlikely to be any
adverse ground-borne vibration impact. However, in the interests of providing
certainty to MEPA and the local community, a number of standard best practice
control measures will be recommended.
Operations
The baseline situation indicates that the areas immediately surrounding the
proposed development sites are currently subject to relatively high levels of ambient
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noise due to the commercial nature of the district and high traffic volumes on the
surrounding road network.
In this context the additional commercial and residential uses on the site are unlikely
to give rise any significant additional noise.
At this early stage in the design, the mechanical and engineering (M&E) design
setting out locations of fixed plant equipment have not been prepared. However, in
discussion with Mr R Sciortino, it was agreed that in the detailed M&E design care
would be taken to ensure that, wherever possible, externally mounted plant
equipment associated with any of the residential or commercial units would be
located and designed so as to minimise or prevent noise transmission towards any
nearby potentially noise sensitive receptors.
The only potential impact identified might relate to the increase in developmentrelated traffic on Triq Il-Profesur W Ganardo; however, such developments are
generally occupied gradually over an extended period of time. Additionally, as the
road is currently only utilised at approximately 15% of its designed capacity, it is
evident that there is significant scope for increases in background traffic to occur in
the future, irrespective of the proposed Moynihan House, Villa Rosa, and Cresta
Quay development.
In this sense, and in the context of the busy and seasonal traffic on the existing
road, it was considered that a longer-term change of at least 3 dB in steady traffic
noise would be necessary for the residents adjacent to the road to perceive the
difference. This would require at least a doubling of traffic whereas the Transport
Consultant has confirmed that, at most, a 60% increase in traffic will occur on this
road. It was therefore predicted that there would be no significant adverse
noise effect arising from the additional development-generated traffic on the
road.

4.

NOISE CONTROL AND MITIGATION MEASURES
Demolition and construction effects
Noise
The assessment of on-site construction noise affecting receptors, as presented in
Table 6 and the subsequent text, indicates that noise from the construction activities
will need to be controlled and, where practicable, reduced to levels in line with those
presented in Figure 5 (Table E.1 of BS 5228-1).
The provision of site barriers is included in the site logistics plan as shown by the
heavy red line in Figure 6.
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Figure 6: Site logistics plan showing site boundary wall/fence

However, the assessment has shown that receptors on the other site boundaries
might experience periods of excessive noise from construction. A series of nose
control measures are recommended in the site Construction Management Plan,
discussed later in this section. However, it is recommended that specific noisy work
areas be provided with screening to protect the noise sensitive receptors not
protected by the boundary wall/fence shown in Figure 6. Noise barriers are generally
most effective when placed as close to the source or receptor as possible.
Therefore, for relatively constrained and clearly defined areas of noisy work,
movable barriers such as those shown in Figure 7, can be extremely effective.
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Figure 7: Echo Barrier mobile noise screen around work area (no association
with Echo Affiliates Ltd)

Such barriers are less effective where the receptor is elevated relative to the work
area or where work areas are widely distributed; in these instances, more effective
noise screening can be achieved by placing fixed or movable noise barriers closer to
the receptors – this would generally be at the site boundary. Such barriers might be
as shown in Figure 7 or might be more permanent wooden-boarded site boundary
barriers.
The provision of barriers and screens can generally be expected to provide
approximately 10 dB of sound reduction if line of sight of the work area, from the
receptor, is entirely screened. In that instance, the receptor noise levels presented
in Table 6 would be reduced to those presented in Table 8 along with the
recommended construction limit values discussed previously and the predicted
‘worst case’ exceedences of those limit values.
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Table 8: Mitgated noise levels, BS 5228-1 limit values and predicted
exceedences
Phase/site

Phase
1/Cresta
Quay
Phase 1/
Dolphin
House
Phase 2
Phase
3/northwestern
extent
Phase
3/southern
extent
Phase 4

Predicted
receptor noise
(Table 5)
(dB L Aeq)

Resultant
receptor noise
levels
(dB L Aeq)

BS 5228-1
limit value
(dB L Aeq)

Exceedence
(dB)

87

77

70

+7

74

64

65

-1

78

68

65

+3

78

68

65

+3

89

79

75

+4

95

85

75

+10

Barrier
reduction
(dB)

10

The data in Table 8 indicate that even with mitigation through the use of noise
barriers, worst case on-site construction-related noise levels will be moderately
(+7 dB) to significantly (+10 dB) in excess of the recommended limit values given in
BS 5228-1.It is inevitable that construction, due to its very nature, can sometimes
give rise to adverse noise despite the use of physical mitigation measures such as
tose outlined previously, However, in an effort to further control, reduce or negate
those effects, it is standard practice in the construction industry for demolition and
construction activities to be controlled through the preparation of a site Construction
Management Plan (CMP). This document is generally drawn up in consultation with
the Regulator and will set out a range of measures such as:


Noise monitoring during construction to ensure compliance with noise limit
values and to identify periods of excessive noise generation where further noise
controls are required.



Selection of modern, low noise emission plant equipment and vehicles.



Fitting noise attenuation devices to equipment where appropriate and ensuring
that doors, covers and panels around engines, are properly closed at all times.



Ensuring that all vehicles comply with the Motor Vehicle Roadworthiness Test
Regulations, 1999 (Legal Notice 126 of 1999) (VRT), which addresses noise
emissions.



Ensuring that plant equipment and vehicles are well-maintained and used by
trained operatives.

16/05/2014

31

Villa Rosa site NVIA
TN 148158



Ensuring that building materials and equipment are handled and manoeuvred
with care and set down slowly and carefully to avoid excessive noise
generation.



Ensuring that vehicles do not stand for long periods whilst not in use with
engines running and that engines are not revved excessively.



Enforcement of slow on-site speed limits for all vehicles.



Training and education of site employees in the need to reduce and control
noise.



Selection of operations with minimal noise emissions where practicable and
ensuring that noisy activities such as breaking out of hard ground are regularly
interspersed with stoppages, as appropriate, to provide respite to local
residents/occupants.



Undertaking noise Risk Assessments, where appropriate, and selection of
equipment with low levels of noise emission.



Ensuring the general application of best practice site management and control
in all operations, activities and purchasing decisions.



Appropriate timing of operations including off-site movements of vehicles.

This is not an exhaustive list and the details of the CMP will be dictated by local
conditions; the CMP is most effective when used as a ‘live document’ i.e. subject to
amendment, alteration or addition as needed during the construction period.
Provided that these control measures are fully and properly applied, the likelihood of
adverse noise effects would be reduced to an acceptable level.
With respect to off-site noise effects, the assessment has shown that, due to the
existing high levels of traffic on the surrounding road network, no adverse noise
effects would arise and no control measures are necessary beyond best practice
control in the timing and operation of construction-related vehicle movements.
Vibration
The assessment has shown that, for the majority of the demolition, excavation and
construction activities, there is little likelihood of perceptible vibration occurring offsite which might lead to complaint of disturbance. However, where vibration is
perceptible off-site, the effects are likely to relate only to disturbance or ‘annoyance’
and there is no concern for the safety of buildings.
The assessment has, however, raised the possibility of perceptible vibration
occurring when Phase 4 excavation works approach the site boundary with the Bay
Street area. Any effects are likely to be relatively minor, related to disturbance and
annoyance, with non concern for building damage.
For activities other than the Phase 4 operations, in the event that off-site perceptible
vibration does occur, measurement should be undertaken in accordance with the
guidance contained in BS ISO 4866: 2010, BS 7385-1: 1993, BS 6472-1 and -2:
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2008. Should it be found that vibration levels in buildings exceed the values given in
the Standard (and reproduced at Table 3 of this report), operations should be
altered to ensure levels fall below the limit values in the Standard (and Table 3). The
nature of the operational alterations will depend on the circumstances but may
require the application of such measures as use of alternative equipment, different
construction/excavation/demolition methods, slower working or re-alignment of
vehicle access routes.
With respect to the Phase 4 operations, it is recommended that vibration monitoring
at a suitable receptor location, be undertaken at the commencement of excavation
operations as these are the activities likely to lead to the greatest of levels of
vibration which might be perceptible off-site, or in the event that a substantiated
complaint of perceptible vibration is received. Monitoring should be undertaken with
regard to the requirements of BS 6472: 2008, Parts 1 and 2 (with respect to effects
on humans) and also in accordance with the requirements of BS ISO 4866: 2010,
BS 7835-2: 1993 and BS 5228-2: 2009 with respect to effects on buildings. It is also
recommended that, where appropriate, visual structural surveys be conducted in
properties on bay Street adjoining the site boundary; the reason for this is that,
whilst there is no concern with respect to building damage, it is well-established that
the perception of vibration can lead to building owners or occupants noticing
cosmetic imperfections that might have been in existence for a long time, such as
minor cracking of plaster due to normal shrinkage or subsidence. Precommencement building surveys, therefore, provide reassurance to the building
occupants as well as protecting the developer/contractor against legal claims for
building damage.
Our experience is that where off-site perceptible construction-related vibration
occurs, the situation is generally readily resolved through the recommended
practicable measures discussed.
The assessment predicted that there was no concern with regards to potential
damage to buildings, structures or to the Scheduled cave arising from the proposed
site operations and no specific control measures are necessary beyond best
practice controls
Operational noise and vibration
The assessment has shown that the relatively high day time and evening noise
levels in the area around St George’s indicate that general operation of the
development, including the commercial and retail uses, are unlikely to result in any
adverse noise effects.
The assessment identified that the operation of fixed plant equipment such as air
handling units and pumps on the buildings closest to the residential areas along Triq
M Decelis, have the potential to give rise to audible noise although this is unlikely as
the equipment is generally very low-noise machinery. However, the assessment also
indicated that the detailed design of these items could be undertaken to ensure the
most appropriate layout and siting of equipment along with the installation of specific
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sound attenuation measures where appropriate, would prevent the occurrence of
disturbance through equipment noise.
There are no operational aspects which would give rise to significant levels of
vibration.
The volume of traffic generated by the development has been shown to be
negligible relative to the existing traffic volumes and no adverse noise (or vibration)
effects were predicted due to the movement of development-generated traffic on the
adjacent road network.

Cumulative effects
There are no other committed developments in the area which might give rise to a
cumulative noise (or vibration) impact in combination with this development.

5.

CONCLUSIONS
The assessment has shown that the current area surrounding the proposed
development site at Villa Rosa and Cresta Quays is subject to high levels of noise
associated with both the commercial and tourist activities as well as high levels of
traffic.
The majority of the construction-related activities were predicted to give rise to no
significant adverse noise or vibration effects but some specific elements of the
works were predicted to give rise to a likelihood of adverse effect; these include the
noisiest (‘worst case’) construction activities occurring in closest proximity to
potentially noise sensitive receptors and aspects of the phase 4 excavations which
might give rise to both adverse noise and vibration effects. In those instances,
specific monitoring and control measures, including the preparation of a
Construction Management Plan (CMP), were recommended to ensure that
disturbance is minimised or avoided wherever reasonably practicable.
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Appendix A: Glossary of acoustic terms
Decibel (dB): a unit of level derived from the logarithm of the ratio between the value
of a quantity and a reference value. It is used to describe the level of many different
quantities. For sound pressure level the reference quantity is 20 micro-Pascals
(µPa), the threshold of normal hearing is in the region of 0 dB, and 140 dB is the
threshold of pain. A change of 1 dB is only perceptible under controlled conditions.
dB(A) / A-weighting: decibels measured on a sound level meter incorporating a
frequency weighting (A weighting) which differentiates between sounds of different
frequency (pitch) in a similar way to the human ear. Measurements in dB(A) broadly
agree with people's assessment of loudness. A change (in steady noise) of 3 dB(A)
is the minimum perceptible under normal conditions and a change of 10 dB(A)
corresponds roughly to halving or doubling the loudness of a sound. The
background noise level in a living room may be about 30 dB(A); normal conversation
about 60 dB(A) at 1 metre; heavy road traffic about 80 dB(A) at 10 metres; the level
near a pneumatic drill about 100 dB(A) 5.
LA10: the 10th percentile noise level – a statistical parameter describing the noise
level exceeded for 10% of the measurement period. In CRTN, the LA10 [18-hour] is
based upon the L10, 1h, the hourly 10th percentile level.
LA10 [18-hour]: The average of the values of the hourly L10 for each of the eighteen
one-hour periods between 06:00 to 24:00 hours
LAeq.T : the equivalent continuous sound level - the sound level of a notionally steady
sound having the same energy as a fluctuating sound over a specified measurement
period (T). LAeq is used to describe many types of noise and can be measured
directly with an integrating sound level meter.
Noise: any audible sound. Often defined as unwanted sound. Can be damaging to
hearing if it is too loud or can be just annoying if it interferes with the normal
enjoyment of others.
Sound / sound pressure: a fluctuation in air pressure over the static ambient
pressure.
Sound pressure level: the sound pressure relative to a standard reference pressure
of 20 µPa (20 x 10-6) on the decibel scale.

5

DEFRA, (1997). Planning Policy Guidance Note (PPG) 24 “Planning and noise”. TSO,
London
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Appendix B: Additional Data/Figures
Figure 8: Table 36 of TIS - construction traffic
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Figure 9: Chain saw vibration test data
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