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Executive summary
A Review Team (RT) was commissioned by the Hon. Minister Leo Brincat, responsible for
Sustainable Development, the Environment and Climate Change, to review operations at the
Sant’ Antnin Waste Treatment Plant (SAWTP, or Sant’ Antnin) in Marsascala.
The RT was briefed to review the process leading up to the development of the SAWTP
including its power generation part, taking into account any air quality studies, environmental
health issues and baseline studies that may have been or should have been conducted prior to
the approval of the project and even during its operation.
The RT conducted its investigation in the period between the 29th April and 11th July 2013
with 17 meetings in all including 4 site visits. It is crucial to point out that the investigation
happened to be conducted at a time when the Anaerobic Digestion (AD) facility at Sant’
Antnin was operating in abnormal circumstances as a result of an unexpected breakdown in
the Hydrolysis Tank.
In its deliberations leading to this report the RT focused on the following aspects related to
the SAWTP:
( a ) the role of the plant with respect to municipal solid waste treatment in Malta;
( b ) the legal background to Sant’ Antnin;
( c ) the performance of the plant with respect to climate change and energy considerations;
( d ) an overview of the high risk rating elements in relation to the SAWTP coupled to
environmental health considerations;
( e ) the Hydrolysis Tank breakdown.
The RT conducted its investigation in full collaboration with WasteServ Malta Ltd. personnel
operating at Sant’ Antnin.
The role of the SAWTP
The SAWTP constitutes a vital component of Malta’s waste management infrastructure. The
plant is so far unique in the local scenario but the necessary MEPA permits for the
construction of a broadly similar facility at Ghallis have recently been secured.
Since its very early stages of development Sant’ Antnin has been characterised by technical
and environmental problems that have rendered the site the subject of controversy, not least
with regards to odour nuisance issues and the site selection process that led to its redevelopment in 2006.
The modern present day facility has been designed for the treatment of a maximum waste
throughput of circa 71,000mt of waste, sub-divided into 36,000mt of recyclable solids and
35,000mt of organic material deriving from the municipal waste stream (MSW). The organic
fraction is treated via anaerobic digestion through which biogas, and ultimately, heat and
power are produced.
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MSW recovery through Sant’ Antnin was estimated at 59,826mt in 2011 (NSO, 2013),
representing roughly 25.5% of the MSW total generated in that year compared to the original
33.3% target that had originally been set for Sant’ Antnin. The waste throughput for 2012
had increased significantly to circa 68,000mt, suggesting that the facility is well on course to
achieve the desired overall waste throughout target of an annual 71,000mt.
On the other hand, only 15,734mt and 17,420mt of organic waste were processed
anaerobically during 2011 and 2012 respectively, compared to 35,000mt target that had
originally been envisaged. Only about 50% of this original target has therefore been
achieved so far. This is the waste fraction from which combined heat and power can be
generated through the AD facility at Sant’ Antnin.
A legal background to Sant’ Antnin
From a legal perspective, activities at Sant’ Antnin are governed under two sets of primary
legislation, together with the respective subsidiary legislation adopted under these same acts:
Act X of 2010, the Environment and Development Planning Act as amended, and Act XXVII
of 2000, the Occupational Health and Safety Authority Act as amended.
The designated competent authority to monitor plant operations is MEPA, through the permit
with reference number EP 0021/09/C issued under the Waste Regulations of 2011. EP
0021/09/C specifically authorises WasteServ Malta Ltd. to act as waste operator and to
conduct waste management activities. The permit empowers MEPA to request for
environmental monitoring covering SAWTP activities as may be considered necessary.
WasteServ Malta Ltd. is also obliged to undertake off-site monitoring in full consultation
with the Sant’ Antnin Environmental Monitoring Committee and subject to MEPA approval.
WasteServ Malta Ltd. is in the process of implementing the provisions under Legal Notice 10
of 2013, the Industrial Emissions (Integrated pollution prevention and control) Regulations,
whereby Sant’ Antnin activities shall, by not later than 7th July 2015, be covered by a formal
IPPC permit. This development has arisen in view of the inclusion of biological treatment
under Schedule 1 of the regulations.
The implications of so-called ATEX provisions under Legal Notices 372 of 2002 and 41 of
2004 are particularly relevant with respect to occupational health and safety considerations in
view of biogas generation at the Sant’ Antnin AD facility. Upon inspection, the RT was
satisfied that that equipment within the Combined Heat and Power facility is CE certified as
required under Legal Notice 372 of 2002. This is a guarantee of safety and that the
equipment is a product of quality. The RT was also satisfied with WasteServ Malta Ltd.
having followed the necessary provisions under Legal Notice 41 of 2004 in the event of the
Hydrolyser Tank breakdown, conducting a risk assessment to cover the repair operations that
were deemed necessary given that such operations were to be conducted in confined spaces.
Whereas the RT has observed an adequate level of signage at various points across the AD
plant, the RT contends that perhaps due to erroneous transposition of Directive 1999/92/EC,
the site still lacks the official “EX” signage as required under EU law. The RT recommends
this situation to be immediately addressed.
Plant performance with respect to climate change and energy considerations
The biological treatment of waste yielding biogas which is eventually converted to heat and
power is considered a climate change mitigating activity: there are greenhouse gas emissions
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(GHG) savings to be made from utilizing waste as a fuel instead of conventional fossil
alternatives. On inspection of the National Climate Change Mitigation Strategy of 2009 and
Malta’s Biennial Report on Policies and Measures and projected Greenhouse Gas Emissions
2011, the RT came across estimates for such savings for Sant’ Antnin, ranging from 62Gg
CO2 eq in 2010 to 27.76Gg CO2 eq in 2030; however, it remains unclear how these estimates
and projections have been derived.
Further investment in the climate mitigation potential of Sant’ Antnin shall be necessary as
part of Malta’s efforts to implement a national climate mitigation strategy. This is only
possible by enhancing the mode of operations at Mechanical Biological Treatment (MBT)
level within Sant’ Antnin that is, by ensuring that the AD plant is efficiently utilised to its
maximum capacity.
A literature search provided a sound basis for tackling the problem of the biogas productivity
of organic waste. Adopting a value of 370m3/t of Volatile Solids in the organic waste, one
can compare expected and actual values of electricity generated in 2011 and 2012 for known
weights of organic waste. These ratios, both below 0.5, point to a rather poor quality of
organic waste feed. This low quality may also have contributed to the damage done to the
Hydrolyser Tank. Suggestions for improvements in the quality of the organic waste stream
were made.
Biogas production is shown to be well below that required to give any substance to the
prediction that SAWTP “will provide electricity for 1400 households in a year”. The RT
contends that at best, and after taking into account the energy produced to cover its own
operational requirements, peak power generation from Sant’ Antnin so far was barely enough
to meet the requirements of 45 households. Power output from the plant will however
improve with an increased and more efficient use of the AD facility.
Risk assessment and environmental health considerations
The RT engaged in a review of the status of the high risk rating elements at the Sant’ Antnin
plant taking into consideration the risk assessment (dated April 2011) that was presented to it
to cover plant operations. The said document was unsigned.
The RT observed that there are circa 144 WasteServ Malta Ltd. personnel operating at Sant’
Antnin on a daily basis compared to the estimated 39 that had been envisaged under the 2005
plant re-development environmental statement. WasteServ Malta Ltd. has its official
premises housed at Sant’ Antnin with circa 65 of the abovementioned 144 consisting of
administrative staff personnel not involved in any way in the physical handling or treatment
of waste entering the site.
The RT considers that the possibility that WasteServ Malta Ltd. relocates its administrative
premises elsewhere outside Sant’ Antnin should not be discarded; there is no point having
personnel on site whose work is totally unrelated with the physical treatment or handling of
waste, or with ensuring that the various facilities on site operate as appropriate.
The RT inspected the plant on two separate occasions to corroborate its findings with respect
to each of the following aspects selected from the unsigned risk assessment (dated April
2011): workplace environment, health surveillance, access to and egress from site, movement
of vehicles, use of forklift, working at height, fire, emergencies and evacuation, moving parts
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of machines, lifts and hoists, electrical installations and equipment, chemical substances, and
stockpiles. In view of its findings the RT recommends as follows:
( i ) that the competent authorities operating within the plant and at higher levels ensure that
all the mitigating actions as recommended in the risk assessment (dated April 2011) are
rigorously implemented and in the shortest time possible, irrespective of low, medium or high
risk rating elements as identified in the risk assessment;
( ii ) that the situation whereby all WasteServ Malta Ltd. risk assessment procedures at all the
company’s sites across Malta and Gozo are shouldered entirely by a single individual who
fulfils the role of Health and Safety Officer to the company is not tenable. Given the extent
of the waste facilities for which WasteServ Malta Ltd. is responsible the RT is of the opinion
that rather than relying solely on a single employee there should be a team of Health and
Safety Officers coordinating risk management matters synergistically across the company’s
various sites.
( iii ) that WasteServ Malta Ltd seriously considers the possibility of setting up adequately
manned laboratory facility on site at Sant’ Antnin;
( iv ) that the air quality monitoring procedure in the environs of Sant’ Antnin is re-evaluated
such that air sampling for certain pollutants is carried out on a continuous 24 hour basis,
publishing all such results in the shortest possible time.
( v ) that an adequate heavy duty barrier is installed separating the MRF and the AD as soon
as possible to ensure that serious consequences that could arise from a major traffic accident
on the road between the MRF and pit housing the hydrolyser and digester tanks of the AD
plant is averted;
( vi ) that basic training in First Aid is extended to all persons operating at Sant’ Antnin;
( vii ) that the shifting of the forklift battery charging station to the safest location on the site
is implemented without any unnecessary delay;
( viii ) that the site designated as workshop at Sant’ Antnin be refurbished to more acceptable
standards at the earliest;
( ix ) that the persons entrusted as Heads of Shift are briefed more specifically by the
management about their important role as supervisors whilst the various waste treatment
operations are ongoing at the plant;
( x ) that the First Aid room at Sant’ Antnin is kept up to the desired standard at all times and
to be equipped with all the necessary facilities that permit the conduct of regular on-site
medical check-ups;
( xi ) that the emergency exits are checked as frequently as possible to ensure that they
remain unobstructed at all times;
( xii ) that all employees at Sant’ Antnin are provided with an adequate training course
covering fire fighting procedure which should be obligatory;
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( xiii ) that all employees at Sant’ Antnin are provided with adequate training in the
management of the spillage of hazardous chemicals with particular emphasis on any
implications that might arise in the event of a major spillage of ferric chloride;
( xix ) that it is further ensured that all employees at Sant’ Antnin are aware of any
implications that could arise from an incidental short or long-term over-exposure to fugitive
emissions from any facility on the plant, and that all necessary precautions are in place
particularly by the use of properly functioning gas meters;
( xv ) that the risk assessment be thoroughly updated to reflect the present situation whereby a
major recreational park – the Sant’ Antnin Family Park – has recently been established
exactly beside the SAWTP. The Family Park has been promoted as a major recreational area
in the south of Malta, particularly in the whereabouts of Marsascala, potentially attracting
hundreds of visitors to the immediate vicinity of the plant.
Furthermore, there is the issue of biological risk assessment which the RT considers should
be addressed more thoroughly given both the extent of ongoing biological treatment at the
plant itself and the presence of the Family Park in the immediate vicinity of the plant.
With regards to odour nuisances from Sant’ Antnin, the RT contends that that the matter is
not solely restricted to WasteServ Malta Ltd. waste treatment activities alone; fugitive
emissions from the adjacent old sewage treatment plant managed by Water Services
Corporation have also been detected by the RT. It is therefore imperative that the two entities
collaborate on the matter, preferably within the forum of the Sant’ Antnin Environmental
Monitoring Committee.
Overall comments and recommendations
Some general lessons can be learnt from the Hydrolyser Tank breakdown. The failure to
ensure a good quality organic waste feed, indicated quite clearly by low gas productivity,
calls for attempts to improve the existing stream and to tap new ones. But the low quality
may also have been behind the failure in the “agitator” shaft. If that were the case, as seems
likely, better training of operators, making them more sensitive to the tolerances of the
equipment would be required.
Inspection of the broken agitator shaft and the blades has led the RT to the considered
opinion that the Hydrolyser Tank breakdown was of a cumulative nature, the shaft having
endured significant deterioration over a prolonged period of time probably since the AD plant
had been activated. The indications are that the “incident” could not have happened overnight.
The RT believes the Hydrolyser Tank incident should serve as an important eye-opener to the
competent authorities and the community at large: Sant’ Antnin (and the future Ghallis plant)
will only operate effectively and with the least damage incurred to the technology as long as a
proper national waste separation system is in place that yields the highest segregation of
organic biodegradables for biological treatment. Any public perception that might exist that
waste separation is a useless effort must be eradicated. The promotion of initiatives that
favour waste separation at source has become an urgent matter. All stakeholders involved in
the local waste industry have an important role to play in this regard. Failure will come at a
serious financial and environmental cost.
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The SAWTP must obviously be considered from the perspective of residents in the nearby
villages. The RT considers that the inevitable close proximity of the plant to residential
areas, made worse by the recent establishment of a recreational Family Park, renders the site
very particular as compared to what may be found elsewhere in Europe. Cost-benefit
considerations are always important but there may still be the need to set up a more efficient
environmental monitoring system at least part of which should produce results in near realtime such that the performance of the site can be gauged more realistically.
The RT fully agrees that the area adjacent to the SAWTP was in dire need of rehabilitation.
However, and without casting any doubts on the planning process that led to the eventual
establishment of the Family Park, the RT questions the wisdom of refurbishing the area into a
Family Park with the potential of attracting hundreds of families in the immediate vicinity of
the waste treatment plant. The RT is of the opinion that until repairs on the Hydrolyser Tank
are completed and the AD plant restarts operating under normal conditions – and hence the
present situation whereby biogas is flared continuously on a 24-hour basis stops – the Family
Park is temporarily declared out of bounds. Furthermore, any revisions to the present
environmental monitoring and risk assessment protocols at Sant’ Antnin should be designed
to factor in the Family Park-SAWTP co-existence rather than the SAWTP plant alone.
The RT also considers that clarifications are necessary with regards to the issue of the
SAWTP insurance coverage. Clarifications may be necessary with respect to firstly, the
extent to which the insurance policy covers the risks inherent in the plant’s operations and
liabilities which may emanate thereof in relation to third parties including on-site personnel,
residents in the vicinity of the plant, and also the environment as a whole and, secondly,
whether the limits of insurance are adequate given all the potential liabilities that may arise.
From a wider angle, much closer co-operation between personnel in different Ministries
concerned with waste – be it liquid or solid – treatment and energy recovery is urgently
needed if Malta is to stand any chance of reaching its Renewable Energy targets.
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1.0 The appointment of the Review Team and its Terms of Reference
The appointment of a Review Team (henceforth, RT) to review the development of the Sant’
Antnin Waste Treatment Plant (henceforth, SAWTP or Sant’ Antnin) including the power
generation system within the plant, was announced by the Hon. Minister Leo Brincat on
Saturday 13th April 2013 while on a visit to the Family Park in Marsascala.
The Family Park, inaugurated on the 24th February 2013 and by far one of the most notable
recreational areas in the south of Malta, lies adjacent to the SAWTP. The controversies that
have dogged the SAWTP in its various stages of the development are well-known,
particularly by the Marsascala residents, but not them alone.
The RT was tasked with the assessment of SAWTP operations with the following Terms of
Reference (ToR):
(1) Review the process leading up to the development of the St Antnin waste plant including
its power generation part, with a view to analyse any air quality studies, environmental health
issues and baseline studies that may have been or should have been conducted prior to the
approval of the project and/or during its operation.
(2) Be free to carry out the review in any way that you may deem fit, and also recommend
any action designed to eliminate as far as possible any existing shortcomings, wherever
feasible.
(3) Will be also fully empowered to scrutinize any existing documentation and any email
trails, should the need arise. In this consideration the Department shall undertake to provide
to the board all the necessary IT support that the RT may need.
(4) Conduct also a viva-voce investigation.
(5) Finally, to conclude matters within a month from notification of commencement.
The formal letter from the Ministry of Sustainable Development, the Environment and
Climate Change (MSDEC), dated 21st April 2012 and designating the appointment of the RT
is included as Appendix I to this report.
Various circumstances, not least the situation that the RT eventually encountered in its site
visits to the SAWTP, made it impossible to finalise this report within the timeframe
stipulated in the original ToR.
In the process of its investigation the RT met 17 times which included 3 site visits at Sant’
Antnin, 1 meeting with the Sant’ Antnin Environmental Monitoring Board and 1 with the
MEPA component of the Monitoring Board. A complete schedule of the RT meetings for the
purposes of this investigation is included with this report as Appendix II.
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2.0 Sant’ Antnin
The Sant’ Antnin complex in the limits of Marsascala is managed by WasteServ Malta Ltd.
and essentially consists of the waste treatment plant (Photo 1) together with the adjoining
Family Park (Photos 2 and 3).

Photo 1: Aerial view of the SAWTP with the adjacent sewage works managed by Water Services Corporation
(WSC) (Source: http://www.wasteservmalta.com/facilities.aspx?id=120).

Photo 2: The Marsascala Family Park with the SAWTP in the background. The Sant’ Antnin chapel is clearly
visible at the top of the hill overlooking the complex (Source: http://www.maltacovered.com/place/marsascalafamily-park-malta/).
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Photo 3: The Family Park in Marsascala with the Bellavista residential area in the background facing south
towards the Marsascala village core (Source: http://www.independent.com.mt/mobile/2013-02-24/news/maltaslargest-park-opened-in-marsascala-959774722/).

From the outset, the RT considers it pertinent to point out that:
( i ) it was not hindered in any way from conducting its investigations at Sant’ Antnin within
the parameters as defined by its ToR, in the process of which the RT communicated with
WasteServ Malta Ltd. through the company’s Communications Officer;
( ii ) at the time when the RT was conducting its investigations at the SAWTP, the plant was
operating in abnormal conditions as a result of the breakdown of the Hydrolyser Tank, a
component of the Anaerobic Digestion Plant (Section 7.0 of this report).
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3.0 The Maltese Islands’ waste scenario and the SAWTP
Malta’s overall policy objective on waste is spelt out very clearly in the National
Environment Policy: to manage waste in an environmentally-sustainable manner and to meet
all EU and multilateral obligations in the sector. In its goal to achieve a zero-waste society
by 2050, Malta’s commitments also lie with EU targets such as the recycling of 50 percent of
household waste and 70 percent of construction and demolition waste by 2020 (NEP, 2012).
With one of the highest population densities in the world and the obvious lack of suitable
(and uncontroversial) sites for waste treatment and disposal facilities, within the context of
EU accession obligations, Malta’s challenges with waste management certainly cannot be
downplayed. Waste generation trends are given as Figure 1.

Figure 1: Waste generation trends in the Maltese Islands (Source: MEPA, 2012).

A total of 1015 thousand metric tonnes (mt) of waste was treated in the Maltese Islands in
2011, representing a 25.8 percent decrease as compared to the previous year (2010). The
non-hazardous waste volume for 2011, which includes construction and demolition waste,
amounted to circa 69.3 percent while the total municipal solid waste (MSW) fraction for
2011 amounted to 23.2 percent. MSW recovery through the SAWTP, the only site of its kind
so far locally, was estimated at 59,826mt in 2011 (NSO, 2013) (Figure 2).

Figure 2: Waste recovery at the SAWTP between the years 2004 and 2011. All figures in tonnes.
(Source: Chart is derived from waste figures in NSO News Release, 3rd January 2013)

12

Furthermore, the analysis in Figure 2 needs to be appreciated in the context of Malta’s EU
obligations with regards to the management of the biodegradable fraction in MSW. Malta’s
targets are such that the island is allowed to landfill 75% of this kind of waste by 2010, 50%
by 2013, and 35% by 2020 taking baseline year 2002. The current situation is that 83% of
the biodegradable MSW (and which could theoretically be fed into an anaerobic digestion
facility as in Sant’ Antnin) was landfilled in 2010, the figure going down to 78% in 2011
(MSDEC, 2013)
The Sant’ Antnin site in Marsascala has officially been designated for waste treatment
purposes at least since 1983 with the commissioning of a sewage treatment plant. This
rudimentary sewage facility, estimated to produce an annual 7000mt of sludge, has now been
superseded by the recently modernised sewage treatment plants at ic-Cumnija (Malta North)
and Ta’ Barkat (Malta South). Sewage treatment in Malta falls under the responsibility of the
Water Services Corporation.
In a paper discussing sewage treatment in Malta, Gauci (1993) refers to the adjacent “Solid
Waste Composting Plant” at Sant’ Antnin and argues that the plant, designed to treat
municipal solid waste (MSW) to produce compost, was capable of handling a waste
throughput of circa 300mt per day. Compost from the Sant’ Antnin MSW facility was
expected to bring about significant improvements in soil texture when applied to the land
(Gauci, 1993). The solid waste management strategy for the Maltese Islands (henceforth,
2001 Waste Strategy) published by the then Ministry for the Environment however suggests
that at least until then Sant’ Antnin had never achieved the waste targets it had been
originally intended for:
“The plant was commissioned in 1993, and was originally designed to process 80,000 tonnes
per annum of mixed Municipal Solid Waste (MSW). The plant has never achieved its design
capacity, and has been beset by a series of technical and environmental problems throughout
its history. Over the years, several changes and improvements to the plant have been carried
out, the most recent being the introduction of the ‘Eco-Pod’ composting method
(decomposition by forced aeration of pre-processed waste enclosed in static, elongated
plastic bags). This system is working reasonably well, although the quality of the finished
product is still unsatisfactory. In 1999, the plant received and processed approximately
25,000 tonnes of mixed MSW, and produced around 2,400 tonnes of compost. This increased
to 31,500 tonnes and 3,000 tonnes respectively in 2000.”
The “series of technical and environmental problems”, particularly odour issues, that have
characterised the SAWTP since the very early stages of development of the plant are wellknown. The Sant’ Antnin waste treatment site must be considered in the light of the fact that
the facilities are located relatively very close to densely populated urban areas in the south of
Malta, particularly Marsascala and Zejtun (Photo 4); there is a history of residents’
complaints about several episodes of nuisance odours that have had to be endured throughout
the years, not to mention the heated debate that had arisen at the time of the MEPA site
selection process that eventually led to the re-development of the Sant’ Antnin site into what
it is now.
Given the local context, with limited land space and high population density, the
controversial aspect with sites such as Sant’ Antnin is practically inevitable. In drawing any
comparisons with similar plants on continental Europe and elsewhere, the RT observes that
the SAWTP may be considered as operating within a very particular set of circumstances
13

given its proximity to residential areas. Both the operator (WasteServ Malta Ltd.) and the
regulator (MEPA) are therefore under immense pressure to ensure that the plant operates up
to the desired standards at all times.

Photo 4: The Sant’ Antnin waste treatment plant in the southern heartland of mainland Malta.

Weighbridges that would enable a more accurate record of waste inputs at Sant’ Antnin were
only installed in 1997 (WMP 2008 – 2012).The need to modernise the site to state-of-the-art
European and international standards that should serve for Malta to be in a position to meet
its obligations under the EU waste acquis became an urgent matter with the prospect of EU
accession. The original composting plant at Sant’ Antnin was thus eventually re-developed
through the tapping of EU funds and now comprises the following elements:
(i) a Materials Recovery Facility (MRF) where the sorting of recyclables takes place, a
process which is facilitated by the grey bag collection system from various localities around
the islands;
(ii) a Mechanical Treatment Plant (MTP) which is designed for separating the organic
fraction in MSW from the other waste components in the so-called “black bags” that are
routinely collected on a nationwide basis;
(iii) an Anaerobic Digestion Plant (AD) which is fed an organic-rich substrate directly from
the MTP, and which is intended for the production of a methane-rich biogas (a CH4/CO2
mixture) from the mentioned substrate;
(iv) the biogas is fed from the AD plant towards two gas-fired Combined Heat and Power
(CHP) Jenbacher engines. Electrical and heat energy surplus to plant requirements is fed into
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the national (Enemalta) grid or, in the case of heat energy, passed on to the nearby Razzett
tal-Hbiberija.
( v ) a composting plant and shed for the production and storage of compost, which is the
final stage in the process after the organic substrate has been dried subsequent to anaerobic
digestion in the AD plant.
The combined action of the MTP-AD facilities is commonly referred to as Mechanical
Biological Treatment (MBT). A labelled site plan describing these facilities is included with
this section of the report.
The AD plant can be considered as the most innovative element within the Sant’ Antnin
facility. The benefits to be derived from anaerobic digestion producing biogas have long
been known (Figure 3). In 2010, there were 162 AD plants generating 453 million kWh of
energy in the United States in agricultural operations alone, generating enough power for at
least 25,000 homes. Nowadays, Germany leads its European counterparts with more than
7000 anaerobic digestion plants (Figure 4), followed by Austria with 551. China is estimated
to have 8 million anaerobic digesters of various sizes and there are circa 50,000 in Nepal (US
Centre for Climate and Energy Solutions, C2ES).

Figure 3:http://www.e-inst.com/biomass-to-biogas/images-anaerobic-process-flow-diagram.jpg, accessed on
26th June 2013.

Peak operations at Sant’ Antnin were estimated to yield enough biogas from the treatment of
the organic waste fraction at the AD plant to produce enough electrical power to meet the
demands of circa 1400 Maltese households (Pre-budget document, 2005).
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Figure 4: The biogas market in Germany (Rutz, 2012). The blue columns represent the number of biogas
plants since 1992. The red line is power generation (MW) derived from biogas burning.

A schematic diagram for an anaerobic digester tank is provided in Figure 5. The substrate
consists of rich organic waste fraction (which in the case of Sant’ Antnin is sourced through
the MTP facility) which yields biogas by the action of biological agents in an oxygen
deficient environment inside the tank.

Figure 5: Schematic diagram of an anaerobic digestion tank
(Source: http://www.4enveng.com/edetails.php?id=61, accessed on 26th June 2013)

After pre-treatment to remove non-biodegradable solids that takes place within the MTP, the
anaerobic digestion process yields biogas following the biological treatment of the organic
waste substrate in the oxygen-free environment of the hydrolyser and digester tanks.
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Initially, the organic substrate undergoes hydrolysis and acidogenesis, producing higher
volatile carboxylic acids. Further biological degradation (acetogenesis) in the Hydrolyser
tank yields acetic acid, hydrogen and carbon dioxide, which is accompanied by the release of
a low-quality biogas.
At a further stage in the digester tanks beside the Hydrolyser, the waste substrate undergoes
methanogenesis, yet another bacterial process which takes place in the digester tanks sited
beside the hydrolyser tank at Sant’ Antnin, and which yields a higher quality biogas mixture
typically composed of 55 – 60 percent methane (CH4) and 30 – 45 percent carbon dioxide
(CO2). The biogas composition derived from anaerobic digestion is typically richer than
landfill gas with respect to methane content. As with all standard AD plants of its type, the
Sant’ Antnin facility is equipped with a Ferric chloride scrubbing system for the removal of
odorous hydrogen sulphide (H2S) impurities that are inevitably released in such waste
treatment activities.
Anaerobic degradation is followed by the transfer of the waste sludge from the digesters into
the aerobic bacteria tanks where the digestate is further treated in the presence of oxygen.
This process stabilises the material and halts the production of methane, until the digestate is
further processed to form compost. WasteServ Malta Ltd. provided the RT with data for the
physical and chemical parameters analysed in compost samples collected at Sant’ Antnin
throughout the year 2012. An assessment of Sant’ Antnin compost quality in the light of any
environmental and human health impacts that might arise as a result of its application to the
soil was considered a complex matter particularly given that EU end-of-waste legislation on
compost is still at a relatively early stage of development. Amongst others, the main
parameters that affect compost quality include the material’s carbon-to-nitrogen ratio, the
presence of heavy metals (also referred to as ‘potentially toxic elements’, PTE) and also
salinity. Zinc and Lead levels in Sant’ Antnin compost produced in 2012 ranged between
290 – 610mg/kg and 83 – 350mg/kg respectively. The RT is informed that practically all the
compost produced from Sant’ Antnin finally ends up as landfill-cover material at the
Maghtab complex.
A RT communication with the Environment Directorate of MEPA (in a meeting held on the
1st of July 2013) further confirmed that one of the main issues with Sant’ Antnin compost is
its heavy metal content which is considered too high. Arguably, a comparison between
imports of batteries and accumulators (which can be considered as the major local source of
heavy metals also given the absence of any large-scale chemical industry) and statistics about
the collection of these items could shed light towards an explanation for the state of play with
Sant’ Antnin compost. The National Statistics Office provided the RT with statistical
information about Imports of Goods of Division 8506 and 8507during the period 2010 - 2012
which refer to battery and accumulator imports into Malta for the said period (personal
communication, 17th May 2013).
A summary of the results from this communication with the National Statistics Office is
provided as Table 1 below.
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Summary for battery and accumulator imports for years 2010, 2011 and 2012
( all figures are in metric tonnes (mt) )
Primary batteries
Accumulators
TOTALS (in tonnes)
Batt. & acc. collected at
Civic Amenity sites
Batt. & acc. collected
otherwise
TOTALS (in tonnes)

2010
120.7
982.5
1103.2

2011
86.2
1000.1
1086.3

2012
194.9
902.2
1097.1

88

45

N/A

36

58

N/A

124

103

N/A

Collection ( % )
11.24
9.48
N/A
Table 1: Battery and accumulator imports for 2010, 2011 and 2012 (NSO, Malta). The figures for batteries and
accumulators collected were sourced at the NSO News Release “Solid Waste Management in Malta”, 3rd
January 2013.

On the basis of the data in Table 1 the RT estimates that only circa 10% of all primary
batteries and accumulators imported in the Maltese Islands are ultimately collected and
separated from the waste stream with the remainder (90%) easily contaminating the stream
with toxic elements including heavy metals. This situation contrasts significantly with
Malta’s EU target for the collection of waste portable batteries whereby a collection rate of
25%was set for 2012 to be enhanced by 45% by 2016 (MSDEC, 2013). It is fairly clear that
Malta is seriously lagging behind in complying with such targets.
Most primary batteries are disposed of through the conventional municipal solid waste stream
and remain uncollected. This should easily lead to significant leakage of heavy metal to
contaminate the organic waste fraction in MSW. The levels of toxic substances such as Lead
and Zinc in Sant’ Antnin compost is thus understandable.
The application by WasteServ Malta Ltd requesting funds for the Sant’ Antnin plant upgrade
to the total amount of EUR 16,747,500 of which EUR 11,723,250 (70%) represents the
Cohesion Fund EU contribution was approved by the EU Commission in December 2004
(WMP 2008 – 2012).
The present SAWTP infrastructure is designed to handle a maximum of 71,000mt per annum
of MSW, with a rough composition consisting of 36,000mt of recyclables and 35,000mt
organics for treatment through the MTP-AD system for biogas production and the eventual
conversion of dry digestate into compost material (ES, 2005). However, the figure for
organics is somewhat misleading, as the “black bags” contain a proportion of solid inorganic
waste, not all of which can be removed from the organic stream prior to this entering the
“digestor” train.
WasteServ Malta Ltd., the operator responsible for running the plant, states that the SAWTP
is essential for the following reasons:
To increase waste separation in Malta;
To recover recyclable materials for export thus reducing the use of the landfill space;
To produce compost/stabilised digestate;
To produce electrical and heat energy from waste;
To provide green jobs in Malta.
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The re-development of Sant’ Antnin should be seen in the context of the closure and
rehabilitation of various waste disposal sites across the Maltese Islands, particularly the
Maghtab, Wied Fulija and Tal-Qortin (Gozo) landfills together with various policy initiatives
that are being raised in the context of increasing awareness about waste reduction, separation
and recycling and the concept of waste as a potential energy resource (NEP, 2012).
Waste recovery at the Sant’ Antnin site peaked in 2006, to be followed by a decline during
2007 – 2009 when the facilities underwent refurbishment and subsequent upgrading (Figure
2).The waste recovery trends, organic recycling and otherwise, for Sant’ Antnin since 2001
are shown in Figure 6 in conjunction with the most significant waste policy initiatives.

Figure 6: Recycling of MSW in Malta and important policy initiatives (Source: Leonidas, 2013).

By far, the bulk of Malta’s recycling activities have always taken place at the SAWTP both
with respect to organic materials for the derivation of compost and non-biodegradables. The
steep decline in plant activity from throughout 2007 until mid-2009 was due to a lack of
facilities for the treatment of biodegradable waste which however, started picking up in 2010
(Figure 6).
Under Malta’s waste scenario for 2011 where 23.2% of all waste generated was MSW, it is
estimated that this amounted to circa 235,480 metric tonnes of material, out of which
59,826mt (25.5%) were handled by Sant’ Antnin. This state of play can be assessed with
respect to the original plans for which the recently modernised SAWTP was intended. The
Environmental Statement commissioned by WasteServ Malta Ltd. in the environmental
impact assessment process that lead to the re-development of the Sant’ Antnin site (ES, 2005)
states:
“In November 2004, a scheme for an alternative site design, supported by an Environmental
Impact Assessment was submitted to MEPA. This scheme was designed to accommodate
approximately 200,000 tonnes per annum of non-hazardous household waste material and
has since been withdrawn. The development proposed under this new scheme seeks to
process approximately 1/3 of the amount of waste proposed under the previous scheme and is
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therefore comparable in throughput to the design capacity of the existing facility.” (ES, 2005,
Section 1, Introduction, page 2).
The “new scheme”, that is, the SAWTP facilities as they are now, had projected that the redeveloped plant would be in a position to cater for around one-third (circa 33%) of the
envisaged total MSW volume generated locally by 2013. So far, it appears that Sant’ Antnin
had at most achieved the 25.5% mark by end 2011.Table 2 below is reproduced from Section
1 of the environmental statement (ES, 2005) giving the proposed throughputs for Sant’
Antnin at the time of environmental assessment.
Component

Starting Sant’ Antnin
2007

EU Directives Targets
(By 2010)

Targets Pkg Waste &
Pkg Waste by 2013
(36,000 tonnes p/a)

Low

High

MSW
(Unsorted household
waste)

54,000*

40,000**

25,000***

0

Source separated MSW
(Separately collected
recyclables)

5,000

15,000

22,500

35,000

12,000

16,000

23,500

36,000

Dry recyclables

Total
71,000
71,000
71,000
71,000
Table 2: Proposed throughputs at the SAWTP reproduced from Table 1/1 in the Introduction, Section 1 of the
environmental statement (ES, 2005).
*
Gives +/- 27,000 metric tonnes of bio-waste
**
Gives +/- 20,000 metric tonnes of bio-waste
***
Gives +/- 12,500 metric tonnes of bio-waste

Under the 71,000mt scenario considered by the environmental assessment (ES, 2005) the
projections for MSW generation in Malta were in the order of 213,000mt by 2013. It can
almost be argued that given the 235,000mt estimate for MSW generation in 2011, the
environmental assessment process for the re-development of Sant’ Antnin could have
underestimated the rate of MSW generation for the Maltese Islands.
The 2011 waste throughput figures for Sant’ Antnin clearly suggest that until then the plant
had not yet achieved the 71,000mt maximum throughput originally intended. WasteServ
Malta Ltd. however informed the RT that with an estimated total waste throughput of
68,070.46mt for 2012 (52,069.23mt processed through Mechanical Biological Treatment via
the MTP-AD system, plus 16,001.23mt directly through the MRF) the plant is steadily on
course to reaching full capacity in terms of the amount of waste it was originally designed to
handle.
Of significance is the organic waste mass that has been treated through anaerobic digestion in
2011 and 2012. The RT was informed that the figures read 15,734mt and 17,420mt
respectively. Hence, only about 26% of all waste entering Sant’ Antnin was amenable for
processing through the AD plant. Furthermore, the mass of organic waste treated at Sant’
Antnin during 2011 and 2012 represent circa 45% and 50% of the envisaged 35,000mt
maximum throughput that was originally envisaged for the plant.
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4.0 The legal background
The legal domain that governs the SAWTP essentially consists of primary legislation mainly
Act X of 2010, the Environment and Development Planning Act as amended, and Act XXVII
of 2000, the Occupational Health and Safety Authority Act as amended, together with the
respective subsidiary legislation adopted under these same acts.
Article 4 of the Environment and Development Planning Act as amended specifically states
that:
It shall be the duty of the Government to protect the environment for the benefit of the present
and future generations and to that effect:
( f ) to ensure the sustainable management of wastes and to promote its reduction and the
proper use, re-use and recovery of matter and energy.
The reference to “recovery of matter and energy” in Article 4 ( f ) is particularly significant
given the nature of operations taking place at Sant’ Antnin. This however, must also be
viewed within the context of the risks incurred by workers employed by WasteServ Malta
Ltd. and who are engaged in the running of Sant’ Antnin on a daily basis. Article 6 ( 1 ) of
the Occupational Health and Safety Authority Act as amended thus stipulates:
It shall be the duty of an employer to ensure the health and safety at all times of all persons
who may be affected by the work being carried out by such an employer.
Furthermore, Article 6 ( 2 ) of the Act refers to the employer as being expected to take
measures to prevent injury or death at the place of work through the identification of hazards
and risk evaluation, and the reduction of risk to as much as reasonably practicable.
Employer’s obligations are complemented by the provisions in Article 7 on the duties of
workers and which state that every worker has the duty to safeguard his/her own health and
safety and that of others and that every worker has the duty to co-operate with the employer
and with the Health and Safety Representative or Representatives at the work place on all
matters relating to health and safety.
The consideration of the Sant’ Antnin site should obviously take into account the legal
provisions that cover the environmental orbit in which it operates, specifically the treatment
of wastes. However, this has to be done in the context of occupational health and safety
issues that encompass duties and obligations of both employer and employees.
4.1 Sant’ Antnin permitting and the environmental aspect
Operations at the SAWTP are monitored by the Malta Environment and Planning Authority
(MEPA) through the permit issued under the Waste Regulations of 2011 (Legal Notice 441 of
2011). The SAWTP facilities were initially covered by two distinct permits, one for the
Materials Recovery Facility (WM00022/06/A) and another for the Mechanical Treatment
Plant with Anaerobic Digester (EP00021/09/B). In 2012 these two permits were
amalgamated into one permit with reference number EP0021/09/B, this permit was issued on
20th April 2012. On 8th March 2013 a variation was issued and the permit number was
changed to EP0021/09/C.
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EP0021/09/C specifically authorises Wasteserv Malta Ltd. (henceforth, the company) to act
as an operator of waste and carry out waste management activities. The company is
authorised to operate the waste treatment installation at Sant’Antnin, in the area known as
Wied iz-Ziju in the limits of Marsascala. Clause 2.4.1.5 of the permit stipulates that the total
amount of waste accepted, treated and stored on site shall not exceed a total combined
capacity of 71,000mt per year. The RT is informed that in 2012 the plant received a total of
68,070.46mt of material, 16,001.23mt of which were processed through the Materials
Recovery Facility (MRF) while 52,069.23mt were processed via the Mechanical Biological
Treatment system (MTP-AD), and which included biodegradable organic waste matter that
was anaerobically digested.
The Sant’ Antnin permit clearly states that the activities authorised shall not extend beyond
this particular site and that such waste treatment activity has to be carried out without
endangering the environment and human health, without causing risk to water, soil, plants
and animals, without causing a nuisance through noise, dust or odours, and without adversely
affecting the countryside or places of special interest or value. Moreover, if a significant
incident occurs (including accidental release of liquid, solid or gaseous materials from the site
that could reasonably be regarded as causing environmental damage) WasteServ Malta Ltd. is
obliged to report to MEPA and the Civil Protection Department within 24 hours.
Under clause 1.3.1.14 of EP0021/09/CMEPA reserves the right to request for environmental
monitoring as may be deemed necessary. Such monitoring shall be carried out at the expense
of Wasteserv Malta Ltd. as the permit holder. The permit provides further details about
environmental monitoring in section 2.6.6 whereby it stipulates that the operator carries out
on-site monitoring for “emissions, effluents, odours and noise”. Furthermore WasteServ
Malta Ltd. is obliged to undertake off-site monitoring at eight different stations to be
identified with the Sant’ Antnin Environmental Monitoring Committee and with the approval
of MEPA. The RT is informed that all environmental monitoring activities covering a range
of physical, chemical and biological parameters are conducted by WasteServ Malta Ltd. by
sub-contracting, and that twelve ( 12 ) sites are being monitored so far (on-site and off-site).
Clause 2.6.1.7 in the MEPA permit stipulates that:
Under abnormal operating conditions such as in the case of breakdown the Operator shall
reduce or close operations as soon as practical until normal operation can be restored. In
such circumstances, the Authority shall be notified immediately.
With respect to clause 2.6.1.7 it has to be pointed out that whereas the RT happened to be
conducting its investigations at a time when, coincidentally, the plant was forced to operate
“under abnormal operating conditions” as a result of the Hydrolyser Tank breakdown, it did
not appear that WasteServ Malta Ltd. had instructed any slowdown or reduction – let alone
closure – of operations at Sant’ Antnin. The RT understands that it is up to the operator to
decide on the way forward under such circumstances provided that the competent authorities
(MEPA and the OHSA) are kept informed about the continuous operations within the plant.
The RT was presented with a report prepared by WasteServ Malta Ltd. (dated 10th May 2013)
about the Hydrolyser Tank breakdown incident which includes a Safe Work Method
Statement and Risk Assessment, a permit to enter a confined space, a log producing
statements from personnel describing what actually happened when the incident occurred,
and also an email trail annexed as Communication with tank supplier.
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A statement by the RT about the Hydrolyser Tank incident is included as section 7.0 in this
report.
The company is obliged to ensure that a Site Diary is kept on site (clause 4.1 of the permit).
The information in the diary has to be reported on a daily basis and shall be submitted to
MEPA annually. The Site Diary is expected to include the total amounts of waste on site,
waste removed from site for disposal or further treatment, waste for which entry on site was
refused, and also the amount of unaccepted material that was sent to the quarantine area and
by which registered waste carrier it was transported. The occurrence of any incidents that
occur on site such as mechanical faults in the machinery or equipment, spills, fires, etc.
together with the remedial action that is taken must be recorded in the site diary, plus any
other information that the permit holder deems important. The Site Diary must be updated
within 24 hours of any event that should be reported accordingly.
Clause 5.1 of EP 0021/09/C stipulates that the operator shall submit to MEPA an Annual
Environmental Report (AER) of the previous year by not later than end March of each year.
Details about the exact content and formatting of the AER are given in Schedule 4 of the
permit.
MEPA permit EP0021/09/C has been issued under the Waste Regulations of 2011 (Legal
Notice 184 of 2011) as further amended. The Waste Regulations transpose the provisions of
Directive 2008/98/EC on waste, and revoke the previous Waste Management (Permit and
Control) Regulations 2001 (Legal Notice 337 of 2001). The aim of these regulations
corresponds with those under the Integrated Pollution Prevention and Control (IPPC)
regulations, but with more particular emphasis on waste management activities. The former
set of regulations clearly stipulate that waste management activities must be carried out in a
diligent manner in order to prevent adverse effects on the environment and also on human
health. Legal Notice 184 of 2011 as amended defines “waste management” as the collection,
transport, recovery and disposal of waste, including the supervision of such operations and
the after-care of disposal sites, and including actions taken as a dealer or broker.
Under Article 19 (1) of the regulations any establishment or undertaking intending to carry
out waste treatment shall obtain a permit from the competent authority. This permit shall
specify the types and quantities of waste that may be treated; for each type of operation
permitted, the technical and any other requirements relevant to the site concerned; the safety
and precautionary measures to be taken; the method to be used for each type of operation;
such monitoring and control operations as may be necessary; such closure and after-care
provisions as may be necessary; and any other information requested by the competent
authority to assist it in its assessment of the application.
Similar to the case with IPPC permits, waste management permits shall be valid for such a
time as the competent authority specifies, and an application for renewal by the permit holder
shall be decided upon by the competent authority. Permits under the Waste Regulations of
2011 are also subject to a fee and a bank guarantee as may be requested by the competent
authority in order to ensure compliance with the conditions laid down under such permit.
In spite of all the safeguards under the Waste Regulations of 2011, it is clear that the present
level of environmental permitting at Sant’ Antnin does not constitute the full force of an
Integrated Pollution Prevention and Control (IPPC) permit. At the time when SAWTP
facilities started to operate the IPPC regulations in force in Malta were those enshrined under
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Legal Notice 234 of 2002 (Integrated Pollution Prevention and Control Regulations, 2002).
The competent regulatory authority (that is, the Malta Environment and Planning Authority,
MEPA) did not consider the installations to be run by WasteServ Malta Ltd. at Sant’ Antnin
to be amongst those included in Schedule 1 of the said regulations. The abovementioned
permits were thus issued under the Waste Management (Permit and Control) Regulations,
2001 (Legal Notice 337 of 2001).
The situation in this regard has now changed with the adoption of Legal Notice 10 of 2013,
the Industrial Emissions (Integrated pollution prevention and control) Regulations. These
regulations transpose and provide for the implementation of EU Directive 2010/75/EC of the
European Parliament and of the Council of 24th November 2010 on Industrial Emissions, a
legal framework which supersedes and revokes the previous IPPC regulations. And which
will now further regulate existent installations which previously were not regularized under
the old regulations. In fact, the present legal parameters require that WasteServ Malta Ltd.
applies for an IPPC permit under Legal Notice 10 of 2013 to cover operations described as
“biological treatment” under the revised Schedule 1, and thus this is applicable to the
anaerobic digestion facility in place at Sant’ Antnin. Regulation 30 ( 2 ) of the legal notice
obliges the operator (WasteServ Malta Ltd.) to formally submit an IPPC application under the
new regulations to cover the mentioned waste treatment operations by 7th July 2013, with the
respective obligations under the said regulations becoming applicable as from 7th July 2015.
The Review Team has been informed that WasteServ Malta Ltd. has already started the
process whereby the necessary permitting for its operations at Sant’ Antnin would be revised
accordingly as required under the recently adopted IPPC legislative frameworks.
4.2 Considerations on occupational health and safety
WasteServ Malta Ltd. informed the RT about a risk assessment that had been prepared by the
company’s Health and Safety Officer, and which covers operations at Sant’ Antnin. The RT
was provided with an unsigned digital copy (dated April 2011) of this risk assessment. A
commentary, with an addendum, describing the findings of the RT upon inspecting the status
of the “high risk rating” elements that had been identified in the risk assessment is included
as section 6.0 in this report.
From a purely legal perspective however, this section discusses the significance of the Sant’
Antnin premises with regards to the housing of a so-called ATEX site that is, the Anaerobic
Digestion plant. The term ‘ATEX’ derives from the French title of Directive 94/9/EC,
Appareils destinés à être utilisés en ATmosphères EXplosives. Two special EU Directives are
relevant in this regard:
( i ) Directive 94/9/EC on equipment and protective systems intended for use in potentially
explosive atmospheres, transposed into Maltese legislation by means of Legal Notice 372 of
2002, and
(ii) Directive 1999/92/EC on minimum requirements for improving the safety and health
protection of workers potentially at risk from explosive atmospheres, transposed into Maltese
legislation by means of Legal Notice 41 of 2004.
Directive 94/9/EC is designed to allow the free trade of ‘ATEX’ equipment and protective
systems within the EU by removing the need for separate testing and documentation for each
Member State. The provisions under the Directive apply to all equipment intended for use in
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explosive atmospheres, whether electrical or mechanical, including protective systems.
‘Equipment’ is categorised depending on its use, whether for mining (Category I) or for
surface industries (Category II). Manufacturers who apply its provisions and affix the ‘CE’
marking and the ‘Ex’ marking are allowed to sell their equipment anywhere within the
European Union without any further requirements with respect to the risks covered being
applied. Directive 94/9/EC covers a vast range of equipment, potentially including
equipment used on fixed offshore platforms, in petrochemical plants, mines, flour mills and
other areas where a potentially explosive atmosphere may occur.
In very broad terms, there are three preconditions that are necessary for the application of
Directive 94/9/EC, that is: the equipment must have its own effective source of ignition, be
intended for use in a potentially explosive atmosphere (air mixtures), and be under normal
atmospheric conditions. The directive also covers components essential for the safe use and
safety devices directly contributing to the safe use of the equipment in point. These latter
devices may be outside the potentially explosive environment. Manufacturers/suppliers (or
importers, if the manufacturers are outside the EU) must ensure that their products meet
essential health and safety requirements and undergo appropriate conformity procedures. This
usually involves testing and certification by a ‘third-party’ certification body (known as a
Notified Body) but manufacturers/suppliers can ‘self-certify’ Category 3 equipment
(technical dossier including drawings, hazard analysis and users’ manual in the local
language) and Category 2 non-electrical equipment, but for Category 2 the technical dossier
must be lodged with a notified body.
Once certified, the equipment is marked by the ‘CE’ designation (meaning it complies with
ATEX and all other relevant directives) and ‘Ex’ symbol to identify it as approved under the
ATEX directive. A technical dossier must be kept for a period of 10 years. Certification
ensures that the equipment or protective system is fit for its intended purpose and that
adequate information is supplied with it to ensure that it can be used safely. There are four
ATEX classifications to ensure that a specific piece of equipment or protective system is
appropriate and can be safely used in a particular application: Industrial or Mining
Application; Equipment Category; Atmosphere; and Temperature.
The RT understands that Directive 94/9/EC as transposed into Maltese legislation by means
of Legal Notice 372 of 2002 is really intended for manufacturers which place on the market
components that are eventually used in the construction of sites such as, say, the Anaerobic
Digestion plant at Sant’ Antnin. Furthermore, the RT also understands that it is the
responsibility of WasteServ Malta Ltd. to ensure that all the relevant equipment as specified
by the Directive, and which falls under WasteServ Malta Ltd. responsibility, conforms to the
prescribed legal requirements (including the ‘EC’ marking) that render the components a
product of quality and which also comply to the necessary safety standards.Malta’s status as
an EU Member State, and hence forming part of the EU market, makes it imperative that
products which enter our territory are in accordance with EU standards, and the CE marking
on such products is the proof of this. Furthermore, the rigid regulations controlling the
abovementioned EU marking scheme make it very difficult for other similar products not
conforming with EU standards to enter our shores.
Directive 1999/92/EC as transposed by means of Legal Notice 41 of 2004 is of particular
interest with regards to health and safety considerations on the workplace. The biogas
produced on a continuous basis while the Anaerobic Digestion plant is in operation exposes
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the workers at Sant’ Antnin to a certain degree of risk related to the possibility of formation
of an explosive atmosphere.
The competent authority under the regulations as prescribed by Legal Notice 41 of 2004 is
the Occupational Health and Safety Authority (OHSA). These regulations define a confined
space as an enclosed space which has limited openings for entry or egress, and/or which
may contain insufficient levels of oxygen or contain or produce dangerous air contaminants
liable to cause a risk to the health and safety of workers who enter such a space, and includes
any room, chamber, booth, tunnel, tank, silo, vat, pit, pipe, drain, sewer or flue and any other
enclosed space. The law goes as far as defining the minimum dimensions of what should be
considered a confined space. Under Regulation10 a ‘confined space’ shall not be less than
45cm and 40 cm wide or if circular shall not be less than 58 cm in diameter. No person shall
enter, or shall be expected to enter a ‘confined space’ which is less than 0.9 metres high and
0.6 metres wide.
Routine maintenance operations at Sant’ Antnin, such as with the cleaning of the hydrolyser
or digester tanks, would require workers having to enter and work in confined spaces as
described under the regulations and hence the risks of exposure to a potentially explosive
atmosphere. A similar situation applies to the abnormal circumstances of the ongoing repairs
at the Hydrolyser Tank at the time of compiling this report (Section 7.0). Legal Notice 41 of
2004 also specifies that any enclosed space which is liable to be flooded or filled by the
inflow of any liquid or solid material shall also be considered a confined space. The RT thus
contends that even the pit itself within which the hydrolyser and digester tanks are housed
may need to be considered within this perspective.
Under Regulation 2 of Legal Notice 41 of 2004 an explosive atmosphere is defined as ‘a
mixture with air, under atmospheric conditions, of flammable substances in the form of gases,
vapours, mists or dusts in which, after ignition has occurred, combustion spreads to the entire
unburned mixture’. By maintenance the regulations mean ‘keeping in an efficient state, in
efficient working order, in good repair and without loss or deterioration of function, and
includes inspection, testing, cleaning, lubricating, adjusting and replacing as necessary’. A
suitable system of maintenance includes ‘the regular maintenance, the proper carrying out of
repairs in the shortest possible period, the prohibition of access to and use of defective
equipment, and the keeping of appropriate and adequate records to ensure the proper
implementation and easy monitoring of such a system, and where applicable, taking due
regard of the manufacturer’s or installer’s specifications’.
Under Article 4 of the regulations ‘confined spaces’ have to be identified and the employer is
expected to ensure that ‘reasonable measures’ are in place to secure workers’ safety in such
places. Furthermore, it is important that work on such plants is authorised by a competent
person, and that work is carried out by persons wearing suitable breathing apparatus and that
all other possible measures required to protect health and safety are taken. In its site visits to
the AD plant at Sant’ Antnin the RT observed the presence of clear signage and adequate
demarcation of hazards at various points. This conforms to the requirements of Regulation
21 (3) of the Legal Notice which states,
“Where necessary, places where explosive atmospheres may occur in such quantities as to
endanger the health and safety of workers shall be marked with signs at their points of entry
in accordance with Annex IV.”
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The said Annex IV in the Regulations is worded as follows:
“In a place where explosive atmospheres may occur, the distinctive features are:
- a triangular shape,
- black letters on a yellow background with black edging (the yellow part to take up at least
50% of the area of the sign).”
Upon cross-checking the above with the corresponding Annex III of Directive 1999/92/EC it
was observed that over and above the abovementioned characteristics the warning sign
required by Directive to designate places where explosive atmospheres may occur is printed
as follows:

This official signage is completely absent from Legal Notice 41 of 2004 and the RT has to
interpret this as an error in transposition of the Directive into local legislation. As a
consequence, this crucial signage is completely absent at the AD plant at Sant’ Antnin. This
situation urgently needs to be rectified, both in terms of bringing the legal transposition up to
the desired standard in conformity with the Directive and also with regards to proper signage
at Sant’ Antnin.
Regulation 7 of Legal Notice 41 of 2004 stipulates that an official permit is required for a
worker to operate in a confined space and that for such a permit to be issued a proper health
risk assessment must be conducted by the use of accurate, reliable and suitably calibrated
monitoring equipment, on the basis of which the issue of such a permit shall be determined.
The law requires that supervisors have to be appointed to constantly monitor the work taking
place in such confined spaces. On the other hand, a worker operating in confined spaces is
expected to respect the conditions stipulated in the permit at all times. Furthermore, it is
required that both workers and supervisors are trained to work in such places, and good
records are kept. Regular health check-ups are yet another requirement in circumstances
where workers need to operate in confined spaces; among other measures is the wearing of
adequate clothing. Moreover an emergency response system must also be in place, and
workers must be adequately trained with respect to any emergency may arise.
At this point the RT considers it should comment about its observation during one of its sitevisits at Sant’ Antnin when it had the opportunity to observe closely, albeit for a relatively
short period of time, the repair works that were taking place on the damaged Hydrolyser Tank
(Section 7.0). The RT was shown the documentation attached to the required studies, risk
assessment and permit, all made out prior to commencement of the works. However, the
persons directly engaged in carrying out this work – which entailed the potentially hazardous
task of emptying the tank from the organic sludge –could not be considered to be wearing
personal protective clothing that the RT could consider adequate for such a hazardous
situation. Moreover, despite the fact that the supervisor had a gas detection meter in hand,
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breathing apparatus as required by law was nowhere to be seen in a pit atmosphere invaded
by an overpowering stench from the HT contents. At one point, one worker in the HT
digestion pit was also observed smoking. The RT considers such instances as totally
unacceptable. The actual situation with the Hydrolyser Tank being emptied and workers in
the pit is illustrated in Photos 5 and 6.

Photos 5 and 6: A snapshot of the repair works on the Hydrolyser Tank at Sant’ Antnin.
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By law, the employer (WasteServ Malta Ltd. in this case) is expected to adopt all the
technical and organisational measures deemed appropriate to the nature of the operation that
is to be conducted in a confined space such that the avoidance and prevention of the
formation of explosive atmospheres is ensured, and where such prevention is not possible the
ignition of explosive atmospheres be avoided. An important specific requirement under
Regulation 22 of Legal Notice 41 of 2004 is the preparation of an explosion protection
document to demonstrate that inter alia the explosion risks have been determined.
The scope of this legal assessment is more to highlight the relevance of the law with respect
to operations at the Sant’ Antnin plant rather than to examine all the implications and
ramifications of the law on a legal article-by-article basis, which would clearly be far more
exhaustive. The RT had to conduct its investigations within inevitable time constraints and it
could only afford a very limited number of site visits. And yet, as described above, certain
deficiencies have been noted. That the adequate enforcement of health and safety regulations
on the workplace is often no easy task is understood and well-known, particularly in a
working environment as hectic and rough as Sant’ Antnin. The cardinal principle will always
be that whereas the employer cannot afford to take half-measures in ensuring that the law is
properly implemented especially with regards to employees’ health and safety considerations,
it is up to the employees to perform their duties in a serious manner and not to act
irresponsibly or with over-confidence in their work.
Over and above, the RT considers it should comment about the fact that WasteServ Malta
Ltd. engages the services (on a full-time basis) of just a single person to fulfil the role of
Health and Safety Officer within the company. The RT was informed that all health and
safety related matters covering all sites run by the company, and not just Sant’ Antnin, have
to be dealt with by this single officer alone, including WasteServ Malta Ltd. premises and
facilities in Gozo. In the opinion of the RT, the assessment and management of risks for a
company such as WasteServ Malta Ltd. is definitely not a job to be handled by a single
person; the engagement of a health and safety team collectively responsible for all waste sites
would be far more sensible and appropriate.
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5.0 The performance of Sant’ Antnin
This section produces an analysis of the climate change and energy performance of the
SAWTP.
The re-development of Sant’ Antnin includes facilities that enable the production of biogas
from the anaerobic digestion of the biodegradable organic waste fraction. The process takes
place through Mechanical Biological Treatment (MBT) which requires the combined action
of two facilities acting synergistically:
( i ) the Mechanical Treatment Plant (MTP) through which municipal solid waste (in the form
of “black bags”) reaching the plant is sorted to remove non-biodegradable material (which is
also potentially recyclable) and hence producing an organic-rich substrate;
( ii ) the Anaerobic Digestion Plant (AD)which serves to treat the organic-rich substrate fed
into it via the MTP to produce biogas.
5.1 Climate change
Sant’ Antnin is the only site so far in the Maltese Islands designed to manage organic wastes
through the combined action of the MTP-AD infrastructure. Organic waste treatment
through the MTP-AD is vital in view of Malta’s obligations under EU law to divert
biodegradable waste from landfill. Furthermore, the biological treatment of waste via Sant’
Antnin saves on GHG emissions which would otherwise be released freely to air (together
with various other noxious substances) should the waste be left to decompose freely in an
uncontrolled waste tip.
The US Centre for Climate and Energy Solutions describes the anaerobic digestion of waste
as making several contributions to climate change mitigation. Firstly, AD plants enable the
capture of biogas which would otherwise inevitably be released as fugitive emissions under
an uncontrolled-landfill waste disposal scenario. The biogas includes methane (CH4) which
is 25 times more potent as a greenhouse gas when compared to CO2. Combustion of the
biogas either by flaring or through a Combined Heat and Power (CHP) system installed on
site converts the CH4 to CO2 and hence brings about a net reduction in GHG emissions.
Furthermore, since biogas is considered a carbon-neutral energy source, biogas burning
through CHP to produce heat and electricity displaces fossil fuel-based energy which means a
cutting down in GHG emissions from energy production.
The “carbon-neutrality” of biogas as an energy source lies with the fact that the carbon
released to the atmosphere (as CO2) during its combustion was only recently fixed as part of
living matter, in contrast to the combustion of fossil fuels which releases carbon that had been
sequestered as coal and oil for millions of years.
Greenhouse gas emissions trends from the Malta’s waste management sector are illustrated in
Figure 7 below.
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Figure 7: Malta’s GHG emissions from waste management (Source: Leonidas, 2013).
GHG emissions from the waste sector have seen a marked increase at least since the mid1990s, with a relatively steeper rise between 2006 and 2009 after which emissions seem to
have levelled off (Figure 5). It has to be observed however that the emissions trend under the
“recycling – avoided” scenario for the period 2006 – 2010 in Figure 4 matches very closely
with the Sant’ Antnin plant performance as already illustrated in Figures 2 and 3 in this
report. The plant’s ability to process organic waste for compost production had considerably
weakened during this time, particularly in the years 2008 and 2009, coupled with a lack of
infrastructural capacity for the extraction of biogas which was however, in place by 2010.
The activation of the MBT facility at Sant’ Antnin could have easily set the pace for an
overall apparent stabilisation in net GHG emissions from Malta’s waste sector as a whole,
thus reinforcing the indications that the Sant’ Antnin site constitutes an indispensable element
of Malta’s climate mitigation infrastructure. The role of the SAWTP with respect to Malta’s
feasible renewable energy options is illustrated in Figure 8 below.

Figure 8: Feasible renewable energy sources for Malta (Source: NAO, 2009).
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Under EU Decision No. 280/2004/EC of the European Parliament and of the Council
concerning a mechanism for monitoring Community greenhouse gas emissions and for
implementing the Kyoto Protocol, Malta is obliged to submit a biennial report on policies and
measures designed to mitigate greenhouse gas emissions. The treatment of waste at the
SAWTP is included as one measure in this direction. The latest reporting gives estimates of
GHG emissions savings from Sant’ Antnin for 2010 at 62Gg CO2 eq. The estimated savings
projections for the years 2015, 2020, 2025 and 2030 are given at 8.46Gg CO2 eq, 17.81Gg
CO2 eq, 23.85Gg CO2 eq and 27.76Gg CO2 eq respectively (MRA, 2011).
However, the exact source of these projections, and how these estimates have been derived
was not specified.
5.2 Energy Considerations
The National Strategy for Policy and Abatement Measures Relating to the Reduction of
Greenhouse Gas Emissions (RGHG) published in 2009, forecasts a saving of 46Gg-62Gg of
CO2 in 2010 specifically by the burning of biogas derived from anaerobic digestion of
organic waste at Sant’ Antnin. The basis of the calculation is not given, neither is the range
explained. Presumably – again RGHG does not specify – the utilisation of Combined Heat
and Power (CHP) devices is assumed, even if such devices are not at all common locally.
The figures for CO2 savings can be transformed into an “equivalent” amount of electrical
energy generated. At the time of publication of RGHG, the average CO2 production per kWh
of electricity generated was close to 900g. So a saving of 46Gg - 62Gg CO2 would imply the
generation of 51 – 69GWh of electricity, amounting to 2.2 - 3% of total generation. A
“standard” figure of 2300GWh is used for annual power generation in the Maltese Islands.
In a follow-up report on renewable energy in Malta published by the National Audit Office in
2011 (Table 3 below is reproduced from the NAO report), the SAWTP was expected to
generate 27.5GWh of electrical and thermal energy annually (NAO, 2011).

Table 3: The contribution of waste to energy projects towards Malta’s renewable energy targets 2020(Source:
NAO, 2011).

Two points need to be made at this stage: this output does not include energy derived from
Refuse Derived Fuel (RDF) ─ which incidentally requires incineration for energy recovery ─
listed separately and as a single total figure from all waste treatment plants in Table 3.
Secondly, that the 27.5GWh biogas output was expected to be reached by mid-2011. Not
only was this expectation not borne out, not even by mid-2013, but it was also in serious
disagreement with the RGHG prediction.
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To avoid use of unreferenced figures for energy yields from waste, as has happened in the
Renewable Energy and Climate Change Reports, as well as in the biogas production in the
original plant specification document, a literature search for relevant material was carried out
(Curry & Pillay, 2011; Murto et al; 2013). One problem that emerged immediately was that
of any given weight of organic waste, only a fraction ─ the so-called Volatile Solids (VS)
fraction ─ could in fact be digested. Fibrous organic material cannot be broken down in the
type of digestion process used at SAWTP. The generally accepted range for this VS fraction
is 40-65%, though occasionally values as high as 80-95% were found.
Another problem was that composition of organic waste varied with source, which variation
was partly responsible for variation in VS fraction. Despite these difficulties, one
experimental study with seven types of food waste gave a gas production coefficient of 374
± 50 (rms) m3/t VS of biogas, while a calculation based on assumed element composition of
the food waste yielded 400-650m3/t VS. Another estimate based on the carbohydrate, protein,
and lipid content of “mixed kitchen waste” settled for 302-490m3/t VS (see above refs).
We shall adopt a biogas (CH4 + CO2) production coefficient of 370m/t VS and 0.4 for the
fraction of VS in our samples of organic waste (Curry & Pillay, 2011). The biogas is given a
calorific value of 6kWh/m3. An annual input of 35,000 metric tonnes of organic waste would
then provide 5.18 million m3 of biogas, a volume significantly higher than given in the
environmental statement.
The basis for this difference cannot be determined as the environmental statement value is not
referenced and may have contained some undeclared estimate of the VS percentage.
Combustion of the gas would yield 31.08GWh of energy which, if converted to electricity at
an efficiency of 35% would provide 10.9GWh(e). If the overall CHP efficiency is 80% (a
representative figure for small systems), some 14GWh of thermal energy is also available.
Note that the total of 24.9GWh is slightly below the value predicted (on an undefined basis)
in Table 3.
In fact the electrical energy actually generated can be compared to expectations using the
weight of organic waste fed to the digester and accepting a gas productivity factor of 5.18
million m3 of gas from 35,000mt of organic waste. In 2011, 15,734mt should have produced
2.32 million m3 of gas which, converted to electricity at 35% efficiency would give 4.9GWh.
The actual volume of gas evolved in 2011 was 1.13 million m3, capable of providing
2.37GWh(e); in fact 1.55GWh was generated. The smaller actual figure points to a low
quality of organic waste, not a surprising conclusion in view of the visible amounts of
shredded plastic and the invisible content of heavy metals in the waste stream.
For 2012, the organic waste feed amounted to 17,420mt and the electrical energy generated
was expected to be 5.4GWh. No figure for the biogas actually produced was given, but in fact
2.5GWh was generated. The ratio generated/expected in the two cases is 0.32 and 0.46,
pointing to a non-uniform (and rather poor) quality of organic waste. In the opinion of the
RT it cannot be excluded that low quality organic waste could also have contributed to the
mechanical damage to the AD plant system as a result of the excessive viscosity of the
material introduced for treatment in the hydrolyser tank and the digesters. Therefore, apart
from the issue of a lowered energy performance by the SAWTP, having the plant treating low
quality organic waste will probably also contribute to a higher propensity to mechanical
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damage. Quite apart from the financial cost, any repairs will almost always require that the
power generation activity of the plant be halted.
The plant at Sant’ Antnin could improve the quality and quantity of its organic waste
throughput. Quality improvement could best be secured by separation at source, first and
foremost in households by providing a bag or preferably a bin which can be emptied
automatically into the collecting vehicle on a specific day of the week. Some means of
occasional check should be provided, otherwise people will tend to ignore instructions and
provide the same mix as before. An increase in quantity can come if hotels, restaurants and
supermarkets can be persuaded to provide a separated organic fraction. Hotels and restaurants
can produce separated organic waste with comparative ease. Transport to an appropriate site
may require more negotiation. Supermarkets on the other hand would need some persuasion
to separate dated articles from their packaging, before disposing of organic fraction and
packaging in separate containers. Hotels and restaurants would have more to lose than
households from breaking the rules, and would be probably easier to police.
It would seem that Malta needs to consider a more intensive investment in waste-to-energy
technology if this is to contribute significantly to the 2020 Renewable Energy targets. But “an
intensive development of waste-to-energy technology” was projected from the start. For
instance, the mention of RDF in Table 3, where it has pride of place in making the largest
expected contribution to the renewable energy quota clearly implies an intention to have local
or extra-territorial incineration with energy recovery. To date little of that aspect has
materialised. Intrinsic defects in execution, e.g. the inferior quality of the organic waste feed,
have further depressed the contribution from waste treatment.
There is a further consideration which is of relevance. The specifications of the two Deutz
CHP engines give the respective hourly fuel consumption as 1999kW and 2625kW
respectively. Over a year (8760hours), that would produce 40.5GWh of thermal energy. If the
overall efficiency is 80%, 32.4GWh of useful energy (electrical and thermal) would be
provided. This is fairly close to the 27.5GWh given in Table 3, and on the “logical” side of it;
the engines cannot be run without occasional stoppages for maintenance and possibly repair
even if enough fuel is available. If the 27.5GWh is taken to represent actual running time,
then actual-to-potential ratio is 0.85, not very different from the power station “rule of
thumb” that base load generating sets are run for 11 months out of every 12.
We can now work back to “first assumptions”. Running the engines for 0.85 of 8760 hours
will yield 4624kW x 0.85 x 8760 hours, equals 34.43GWh. For the specified calorific value
of 6kWh/Nm3, that would require 5.74 million Nm3 of biogas, which is 60% greater than the
gas volume supposed to be produced from 35,000 metric tonnes annual feed of organic waste
with 40% of VS fraction. The basis of the 27.5GWh in Table 3 must therefore remain
uncertain.
Furthermore, there is the “issue” of expressing the power output from Sant’ Antnin in terms
of the number of households the plant should be able to service. Taking a 10kWh/day
approximation for average household power demand, adds up to 5.1GWh that is needed to
cover the demand of 1400 households (2006 – 2010 pre-budget document, section 2.0 in this
report). The “public” or rather the “publicity” value of this estimate, however, is very limited
as the Sant’ Antnin plant uses quite a lot of the electricity generated for in-house purposes.
For instance, in the 2011 Environmental Performance Report, out of a total of 1.55GWh
produced (roughly equivalent to the power needs of circa 425 households), 1.53GWh was
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used "in house” and only 0.165GWh was exported; at best, the latter fraction would meet the
power demand of not more than 45 households!
It must be emphasised once again that performance predictions on uncertain or unclear
assumptions and a lack of monitoring of actual performance will invariably lead to failure to
achieve set targets. That apart, the delays, changes and uncertainties in Malta’s overall energy
situation clearly demand a reappraisal of the entire renewable energy / climate change
picture.
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6.0 Risk assessment and environmental health issues
This section consists of a commentary on the status of the “High Risk Rating” elements
identified at the SAWTP in Marsascala and assessed by the RT through an on-site inspection
visit held on the 28thMay 2013. During the visit the RT interviewed at length a Facility
Manager in the presence of the WasteServ Malta Ltd. Communications Officer.
The RT further conducted another site visit on the 11th June 2013 to verify the situation with
respect to a limited number of aspects mentioned in the commentary. The outcome from this
further visit is reported in section 6.3.
An attempt is also made to include environmental health issues, particularly the odour
nuisance problem typically associated with the Sant’ Antnin site.
6.1 Background considerations on the risk aspect at the SAWTP
The only documentation that was made available to the RT with regards to risk assessment
for Sant’ Antnin was an unsigned document described as “Version 2” and dated April 2011,
and reportedly prepared by the company’s Health and Safety Officer.
The risk assessment covers 162 risk elements that are categorised into low, medium and high
risk rating on the basis of a Risk Matrix Chart that is found on page 6 of the document. A
typical Risk Matrix Chart for a biogas plant such as the Anaerobic Digestion facility at Sant’
Antnin (Photo 5) is produced as Figure 9 below.

Photo 5: The Anaerobic Digestion facility at Sant’ Antnin with the Combined Heat and Power engine
compound in the fore-front at the right-hand corner (Source: WasteServ Malta Ltd.).
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Figure 9: Risk analysis for a biogas plant: accidents and their consequences (risk matrix) (Source: Schleiss
(undated)).

The RT considered that it should focus its attention on the high risk rating elements detailed
in this document for the purposes of this report. This should not however be interpreted as if
any of the low or medium risk rating elements considered in the risk assessment should be
downplayed in any way. From the outset, the RT strongly advises that the competent
authorities within the SAWTP and beyond ensure that all the necessary procedures and
provisions are in place in the best health and safety interests of both the employees within the
plant and the residents in the villages near the plant.
Risk assessment with regards to sites such as the SAWTP is inevitably oriented towards
gauging the level of health and safety to which personnel operating on site within the plant
are exposed and whether there are further related issues that should be addressed. Once
hazards are identified to the maximum extent possible by one or several on-site inspections a
standard risk matrix approach is adopted that enables the assessor make a tentative
quantification of the risks. The implementation of health and safety measures and the
amelioration of others are then recommended in the best interest of personnel and the smooth
running of the plant.
In its deliberations the RT has taken stock of the high risk rating elements identified in the
risk assessment report. This was followed up by on-site evaluation to assess the extent to
which any recommended mitigating measures were being implemented. All the members of
the RT were present for this particular site visit.
As a first step the RT asked for information about staff numbers at the SAWTP.
A breakdown of the “anticipated maximum staffing levels” that had been envisaged for the
SAWTP under the June 2005 Environmental Statement (ES) is produced in Table 4 below.
The ES had been commissioned by Wasteserv Malta Ltd. in fulfilment of its legal obligations
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and as required by the Malta Environment and Planning Authority (MEPA) in processing of
the application for the re-development of Sant’ Antnin.
Element of proposed development

Maximum number of staff required

Reception and registration
Materials recycling facility (MRF)
Digestion plant/Composting plant
Materials Treatment Plant (MTP)
Support staff (Guards/Maintenance)
Operators (Control room during shifts)
Management
Total

4
12
4
4*
8
4
3
39

Table 4: Staff requirements envisaged for the SAWTP under the Environmental Statement (June 2005).
*The figure refers only to on-site personnel. Transport is external.

The actual number of personnel operating at Sant’ Antnin in May 2013 was provided by the
management to the RT as follows (Table 5):
Section

Number of personnel

Operating hours

Offices and administration
Maintenance
Materials Recycling Facility
(MRF)

65
10
2 shifts @ 40 personnel each

7:00am – 5:00pm
7:00am – 5:00pm
Shift A:
6:30am – 2:00pm weekdays
and between 7:00am – 12:00
on Saturdays;

Sorters in MRF
Materials Treatment
(MTP)

Plant

Anaerobic Digestion (AD)
plant
Weighbridge

2 per shift
2 shifts @ circa 20 personnel
each

Shift B :
2:00pm
and
10:30pm
(Monday to Friday)
As above
Shift A:
7:00am – 3:30pm;

4

Shift B:
3:30pm – onwards;
Day-night-rest-off basis

3

Two shifts similar to MRF

Table 5: Personnel in the various sections of the SAWTP in Marsascala (Source: WasteServ Malta Ltd.
Communications Officer) at Sant’ Antnin.

The information compiled in Table 5 suggests that SAWTP staff should total to around 144,
an estimate that contrasts very sharply with the original ES projection of 39 described in
Table 4.
The abovementioned ES for the SAWTP had considered a scenario whereby the site would
be treating a maximum waste input of 71,000mt per annum, roughly partitioned as 36,000mt
of recyclable waste to be treated within the MRF and 35,000mt of organics for bio-digestion
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through the MTP-AD. Recent waste statistics published by the National Statistics Office
(NSO) state that total waste recovery at Sant’ Antnin in 2011 stood at 59,826mt (NSO, 2013).
The RT was informed that in 2012 the plant received a total waste input of circa 68,070mt,
16,001mt of which were treated directly in the MRF while 52,069mt constituted MTP-AD
throughput (that is, the latter figure includes organic material for bio-digestion).
The RT considers that the discrepancy in numbers of estimated versus actual personnel
represented in Tables 4 and 5 are very significant. The RT understands that the Sant’ Antnin
site does not serve for waste handling and treatment alone but also houses the official
WasteServ Malta Ltd. premises with all the company’s administrative and other personnel. A
workforce estimate for the MRF/MTP-AD facilities alone (which would therefore include all
personnel directly involved in the handling and treatment of waste) gives a figure of around
80 which, however, remains considerably higher than the 39 that had originally been
envisaged under the environmental statement (ES, 2005).
The RT is rather sceptical about the apparent situation whereby a relatively high number of
WasteServ Malta Ltd. administrative personnel whose daily work is totally unrelated to waste
handling and treatment operate at the abnormally risk-prone Sant’ Antnin site.
6.2 Overall findings
( i ) Workplace environment
At the time of writing this report all the biogas generated at Sant’ Antnin is being flared and
the Combined Heat and Power plant (consisting of two Deutz engines) is switched off,
preventing the production of electricity. Apart from works that had commenced on repairing
the Hydrolyser Tank within the AD plant the RT did not observe anything unusual in ongoing
operations at the SAWTP during its site visit held on the 28th of May 2013.
The RT was informed that air-conditioning and ventilation systems all over the plant had
been improved and upgraded since the April 2011 risk assessment report.
Smoking is prohibited in all areas on Sant’ Antnin premises. All employees are aware of
their responsibilities and Heads of Shift are clearly instructed to make sure that the no
smoking policy is enforced. It was not possible for the RT to adequately assess the extent to
which this policy is properly enforced. Furthermore, the RT cannot exclude that instances of
truancy occur. The RT hopes, however, that all Sant’ Antnin operatives are truly aware of
the ATEX nature of the Anaerobic Digestion plant and hence the need for a strict prohibition
of smoking on site.
The RT observed that there is no fixed Health and Safety Officer permanently stationed on
site at Sant’ Antnin. WasteServ Malta Ltd. has so far adopted a company-based approach in
this regard with just one Health and Safety Officer responsible for the smooth running of all
the company’s sites and facilities. In the opinion of the RT this situation is seriously
questionable and surely needs to be addressed with the utmost urgency. The RT fails to
understand how all the health and safety needs of all waste facilities under the responsibility
of WasteServ Malta Ltd. – from Sant’ Antnin to the Maghtab complex, the thermal treatment
plant at Marsa, and also Gozo facilities – can be ever be addressed by just one person, even
logistically.
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The premises also lack a properly equipped laboratory (chemical or otherwise) where
professional scientific analysis and investigations could be conducted, but the RT understands
that a balance between intensity of use and cost has to be sought here.
On its website, WasteServ Malta Ltd. reports about air quality monitoring at specific sites
(labelled S1, S2, S3, S4, S5, S6 and S7 in Figure 10) around the plant (the procedure is subcontracted) which, however, is not carried out on a 24-hour continuous process.

Figure 10: Air quality monitoring sites in the vicinity of the SAWTP, map taken from Wasteserv website.
(http://www.wasteservmalta.com/facilities.aspx?id=306, accessed on 1st June 2013)

The RT considers that given the nature of operations at Sant’ Antnin and that such activity
goes on quite close to densely inhabited areas any air quality monitoring programme set up
around the site should run at least partly, on a 24-hour basis with real time publication of
results. A more detailed account of the situation with regards to environmental monitoring of
the site, particularly air quality monitoring, is provided at a later stage in this report (refer to
section 6.3.11 below).
The RT observes that all facilities on the Sant’ Antnin premises appear to be subject to a
regular clean-up schedule that is rigorously observed.
On the other hand, the RT feels it should express its reservations about the fact that heavy
duty railings on the road between the MRF and AD plant have not yet been installed despite
the recommendation under the risk assessment. This should serve to prevent accidents where
vehicles, such as trucks, could run the risk of falling into the pit housing the hydrolyser and
anaerobic digestion tanks. Given that the vertical walls of the pit are quite close to the
various tanks, any vehicle that goes over the edge will invariably damage a tank.
The RT was informed that through its human resources section WasteServ Malta Ltd. adopts
a system whereby SAWTP employees undergo ongoing training that covers the various
aspects (including the anaerobic digestion component) of plant operations. The RT was
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shown documentation in this regard but was clearly not in a position to gauge the extent to
which this training is actually taking place, afterall.
The RT has been reassured that the AD plant is kept under constant supervision on a 24-hour
basis even while it keeps on operating during the night.
( ii )
Health surveillance
The RT was informed that SAWTP employees are subject to regular health checks by a
medical doctor and that proper records are kept in this regard.
A number of employees have also been selected for more formal training in First Aid. A
First Aid Room exists on site at Sant’ Antnin which is however unmanned.
The RT has been informed that it is entirely up to the employees themselves to follow the
company directions and attend for a medical consultation session as may be required. The
RT considers this situation a bit unclear and argues in favour of stricter arrangements for
regular medical check-ups to be conducted on site within appropriate facilities at Sant’
Antnin.
( iii ) Access to and egress from site
All entrance and exit points at the SAWTP appeared to be properly indicated and traffic flow
on site was found to proceed in an appropriate manner.
( iv ) Movement of vehicles
The RT observed nothing unusual or of concern in the movement of vehicles during the site
visit conducted on the 28th May 2013.
(v)
Use of forklift
The RT was informed that there are six battery operated forklifters at the SAWTP and that
these are used on an on-site basis only. Furthermore, the operation of forklifters on public
roads is strictly prohibited.
The major issue with forklifter vehicles at Sant’ Antnin seems to be the need to relocate the
battery charging system. The RT was informed that there are plans to shift the battery
charging system towards the northern far end of the plant, in the vicinity of the SAWTP
workshop. This is considered the safest point on site for battery charging procedures. On
inspection however, the RT observed that the SAWTP workshop area is still in a makeshift
state and certainly requires urgent attention. Furthermore, the RT was told that there seem to
be budgetary issues hampering the process whereby the battery charging system can be safely
isolated to a more appropriate place.
The RT considers that there should be absolutely no compromise on health and safety issues
especially on a site like Sant’ Antnin which includes an ATEX site (the Anaerobic Digestion
plant). The argument that the relocation of battery charging units should take long as a
consequence of budgetary considerations is considered unacceptable; the RT recommends
that this matter be sorted with the utmost urgency.
(vi)
Working at height
The RT was told that workers operating on roofs or at height are constantly supervised and
they are always provided with the right Personal Protective Equipment (PPE). PPE includes
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gloves, vests, safety shoes and helmets as may be required. In its site visit the RT also toured
the PPE compartment where this equipment is held and has no further comment to make in
this regard.
Employees are also provided with gas meters to ensure that levels of dangerous gases
particularly hydrogen sulphide, carbon monoxide, methane and carbon dioxide are always
kept within safe acceptable limits. The RT was informed that there are twelve (12) gas
meters in all available to workers at the SAWTP. Whether this is enough for Sant’ Antnin
operatives to cope with any situation that might arise in the course of their daily activities,
remains very unclear.
The RT was informed that all the conveyors within the MTP and MRF are always switched
off when maintenance works are ongoing and that no chances are taken when workers have
to engage in maintenance operations at considerable heights on this machinery. During the
site visit the conveyors appeared to be operating normally.
(vii) Fire
The RT is informed that no substantial fire accidents have been reported since the
commencement of operations at SAWPT. A fire alarm system is in place and checked twice
weekly. The fire alarm system is being developed further to ensure the highest safety
standards.
No serious major or minor fire accidents seem to have been reported at Sant’ Antnin since the
re-developed plant has been in operation, including with respect to the AD plant. The latter
facility has commenced operations towards the end of 2010. At this point the RT feels it is
pertinent to refer to the Hydrolyser Tank incident (section 8.0 of this report), and that this is a
first experience of its kind with anaerobic digestion technology in Malta. The RT was
informed that there were no serious major or minor fire incidents throughout the entire
episode, right until the Hydrolyser Tank was completely cleaned up.
The RT is satisfied with the signage demarcating fire and other related hazards in various
points across the plant, but only to a certain extent. On inspection of the pertinent legislative
frameworks covering occupational health and safety in ATEX situations (such as, the AD
plant at Sant’ Antnin) it was discovered that further “EX” signage is required at the AD
facility at Sant’ Antnin in conformity with the official requirements of EU legislation (section
4.0 of this report).
The RT was shown to the emergency exits at Sant’ Antnin. Two such exits could be
identified at opposite ends of the plant, one to the north opening on a road in the immediate
vicinity of the Wied iz-Ziju quarry and another one practically separating the plant from the
Marsascala Family Park. Both gates were closed at the time of inspection. The RT was
informed that the exit leading to the Marsascala Family Park was generally kept locked to
avoid trespassing into the plant from the recreational area. It was generally opened to allow
access to the site through a Visitors’ Centre adjacent to the plant, practically within the
Family Park complex.
At the time of inspection, the RT observed that the emergency exit at the north end of the
plant was unobstructed.
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The RT also observed that the plant’s major fire assembly point is located in an open area
beside the administration premises and the sewage works managed by the Water Services
Corporation. This area presently also serves as a car park.
With regards to fire emergency drills, the RT was told that these drills were conducted once
every six months and that basic training with fire extinguishers was provided on a regular
basis to all employees. The RT was not in a position to confirm the veracity of such findings
except for the fact that the RT was presented with official documents covering the recharging
of all fire extinguishers on site. This is carried out by a private contractor. Furthermore, the
RT was informed that under current WasteServ Malta Ltd. policy the Civil Protection
Department is called in should it transpire that more aggressive intervention would be needed
in case of a major fire emergency. The RT was told that such circumstances have, so far,
never arisen.
(viii) Emergencies and evacuation
The RT has been briefed that Sant’ Antnin employees are fully aware about their
responsibilities in the event of fire emergencies, and that fire drills are conducted regularly as
stated in (vii) above. Fire extinguishers are reported to be in place and properly maintained.
Regular maintenance of fire extinguishers across all facilities on site is a subcontracted
procedure.
The RT was briefed that signage about explosion risks has been improved since the
recommendation under the April 2011 risk assessment. Albeit, the RT observes that the issue
about the “EX” signage remains pending (section 4.0 of this report). Sant’ Antnin personnel
have been told to ensure that emergency exits are left unobstructed at all times of day.
Cylinders with flammable gases, namely acetylene and oxygen for welding purposes, are
secured in the makeshift workshop at the far north end of the plant considered a safe distance
from the MTP-AD, MRF and composting facilities. The RT has visited this particular site
and considers that whereas the flammable gas cylinders in question could indeed be
reasonably secure, the workshop site as a whole is in a very poor state.
(ix)
Moving parts of machines
The RT considers the occupational hazard posed by heavy plant machinery at Sant’ Antnin,
particularly the large conveyor belts over which the waste is transferred in bulk, as very
serious. The management and particularly the Heads of Shift must ensure that all the
necessary physical safeguards are in place at all times when the conveyor belt engines are in
operation and, when maintenance is due, all moving parts and machinery are switched off.
Employees must be provided with adequate personal protective equipment (PPE) to conduct
maintenance works. The RT was told that this procedure is thoroughly followed, and that
Heads of Shift supervise the workers very closely when maintenance operations are ongoing.
Upon inspection of the conveyor engine at the MRF the RT observed that at least two engine
safeguards were missing. The RT was immediately informed that the persons responsible for
the running of operations at the MRF were aware of the situation and that action was being
taken.
The RT has also been informed that oiling operations of all machinery in the plant facilities
take place in a safe way as appropriate. In-house fitters are also available to carry out any
repairs that may be needed from time to time.
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Generally speaking, the RT feels it cannot cast any doubt about any ongoing good
housekeeping at Sant’ Antnin with respect to the maintenance of the mechanical components
in operation on site, and that proper workplace health and safety protocols are followed when
such operations are conducted.
(x)
Lifts and hoists
The RT has been informed that maintenance of the various lifts and hoists is subcontracted
and that the necessary certification as required by law is in place.
(xi)
Electrical installations and equipment
Basic maintenance of electrical installations and equipment at the SAWTP is carried out by
on-site personnel. This includes elementary works on damaged housing of electrical
equipment, and the regular maintenance of plugs and sockets. Otherwise, certain more
specialised electrical jobs are subcontracted.
The RT was told that the main electrical panels and switchboards are checked every three to
four months by specialised personnel. This procedure is usually subcontracted.
The RT has also been informed that the main cause of damage to electrical cable insulation is
usually rodent attack. This situation is practically unavoidable given the nature of ongoing
waste treatment operations within the plant. The RT has been told that there is an adequate
pest control procedure intended to minimize on this kind of damage. The RT is not in a
position to comment about the extent, if any, or whether a vermin problem exists at Sant’
Antnin.
The RT has been informed that Heads of Shift supervise personnel very carefully to ensure
that electrical equipment is handled in the proper way, not with wet hands or in damp
clothing. Careful storage of electrical equipment is supervised.
Furthermore, all electrical systems at Sant’ Antnin are earthed as may be required and no
electrocution incidents have ever been reported.
(xii) Chemical substances
The RT was informed that there is very limited use of hazardous chemicals at the SAWTP;
the only routine use is that of Ferric chloride solution which is adopted as a scrubbing system
to upgrade the biogas released from the hydrolyser and digester tanks. Treatment with ferric
chloride solution is intended to eliminate hydrogen sulphide at the Hydrolyser Tank treatment
stage within the AD plant. The RT has learnt that this possibility is however unavailable with
the digesters and any biogas released from these goes directly for burning at the CHP engine
system. It is pertinent to point out that MSDS sheets by Deltrex Chemicals (October 1999)
describe ferric chloride solution as a non-flammable reddish liquid with a faint odour of
hydrogen chloride, and exhibiting a strongly acidic pH of between 1 and 2. These sheets
were provided to the RT upon request by operatives at Sant’ Antnin.
The RT was told that the provision of ferric chloride solution in bulk to the SAWTP takes
place regularly via bowser consignments. Apparently, the external supplier furnishes the
plant with this hazardous material by him/herself and does not involve any Sant’ Antnin
operatives in the process. The RT was told that employees are trained in the basic handling
of spillages. The RT could not verify this statement and considers that the extent to which
Sant’ Antnin operatives could be in a position to handle a major ferric chloride solution spill
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remains unclear. Flocculent is also used as coagulant in the waste treatment process. The
hazards arising from the extensive use of this material are considered to be minor when
compared to the ferric chloride solution.
The RT was informed that there is always proper supervision in cases when SAWTP
operatives are forced to handle hazardous chemicals and that this only takes place with the
proper PPE. Medical advice is immediately sought should the need arise.
No chemical preparations take place at Sant’ Antnin. Nonetheless, the RT observes that
Sant’ Antnin employees are perhaps inevitably exposed to odours that carry at least a
nuisance value. This is mainly thought to be the result of fugitive emissions of hydrogen
sulphide and mercaptans, and which are considered to be the main chemical culprits for the
odour complaints by residents in the vicinity of the plant. The RT was not in a position to
gauge the extent to which Sant’ Antnin operatives are exposed to such odour levels,
particularly as compared to the episodes experienced by the residents in the vicinity of the
plant. However, it is reasonable to assume that unless the proper mitigation measures are in
place plant operatives face higher exposure risks. Furthermore, there is the issue of the Water
Services Corporation-run old sewage treatment plant situated exactly beside the SAWTP.
The sewage plant is also known for its odour emissions which are often hardly
distinguishable from Sant’ Antnin releases.
In the process of its investigation the RT has learnt that apparently there is no co-ordination
between Water Services Corporation and WasteServ Malta Ltd. towards a joint effort to
mitigate on odour emissions. The RT considers that there is almost no point trying to address
the odour problems from Sant’ Antnin unless this is carried out through a coordinated effort
between the two abovementioned entities.
(xiii) Stockpiles
The RT understands that this reference in the Sant’ Antnin risk assessment includes the bales
of waste that are typically found accumulated at the far south end of the plant, almost
adjacent to the Family Park. This waste throughput consists of recyclables and is eventually
removed from the plant mostly for export.
Whereas the RT has been informed that all waste tipping operations within the plant are
carried out in an appropriate manner by trained personnel taking into account all health and
safety considerations, it cannot be excluded that the stockpiles themselves are source of
malodorous fugitive emissions from the plant. The only remedy to the situation lies in the
quick removal of processed waste from Sant’ Antnin, preferably within hours or less.
6.3 Further on-site verification
Further to the site visit held on the 28th of May 2013, the RT considered it was appropriate to
conduct another site visit to the SAWTP to be in a better position to comment about a number
of specific aspects related to the environmental health performance of the site and in relation
to the abovementioned statement.
The site visit was held on the 11th of June 2013 and lasted between 13:30hrs and 17:00hrs.
Throughout the visit the members of the RT were accompanied by WasteServ Malta Ltd.
Communications Officer who introduced the RT to various personnel engaged on site.
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6.3.1 Status of the canteen facilities
On inspection, the RT observed that the conditions of the two canteen facilities at the
SAWTP were acceptable.
6.3.2 Status of the showers
There are two shower facilities at the SAWTP which include washing machine facilities. On
inspection, the RT found the state of these facilities acceptable.
6.3.3 First Aid Boxes and First Aid Room
First Aid boxes are available at various strategic various places on site at the SAWTP. It is
the responsibility of the WasteServ Malta Ltd. Health and Safety Officer to ensure that these
boxes are properly equipped at all times. The RT understands that the same applies with
respect to all other First Aid boxes at all other facilities under the responsibility of WasteServ
Malta Ltd. The RT considers the status of First Aid boxes at the SAWTP as satisfactory.
The RT was also accompanied into the First Aid room which includes basic equipment for
medical checks. On inspection, the RT observed that the status of the First Aid Room was
acceptable.
6.3.4 Personal protective equipment
The RT inspected the storage site for personal protective equipment (PPE). The RT was
assured that there was enough PPE available for all personnel on site particularly those
involved in the handling and treatment of waste. The RT considers the PPE storage facilities
as acceptable.
6.3.5 Signage under ATEX legislation
The RT was guided through the Anaerobic Digestion (AD) facility which is considered an
ATEX area at Sant’ Antnin. At the time of the visit it was noted that works were still
ongoing on the Hydrolyser Tank which had to be emptied to enable urgent repairs (Section
7.0). The RT observes that whereas there seems to be adequate signage demarcating various
hazards at various points throughout the AD plant, at no point on the site could the “EX”
signage as required under Directive 1999/92/EC be identified (Section 4.2 of this report).
The RT considers that this situation urgently needs to be rectified as previously discussed.
The ATEX status at Sant’ Antnin reinforces the RT in its conviction that the situation
whereby all risk assessment procedures at facilities under the responsibilities of WasteServ
Malta Ltd. are catered for by just one Health and Safety Officer is untenable.
6.3.6 Insurance coverage
The RT queried about the issue of the SAWTP insurance coverage. WasteServ Malta Ltd.
personnel produced documents to show that there is an insurance policy covering operations
at Sant’ Antnin. The RT considered it was not in a position to evaluate thoroughly the nature
of the insurance policy in question. However, there are at least two aspects that may need to
be clarified in the light of the sensitivity of Sant’ Antnin plant operations:
( i ) firstly, the extent to which the insurance policy covers the risks inherent in the plant’s
operations and liabilities which may emanate thereof in relation to third parties including onsite personnel, residents in the vicinity of the plant, and also the environment as a whole;
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( ii ) secondly, whether the limits of insurance are adequate given all the potential liabilities
that may arise.
6.3.7 Agreement with medical doctor
The Health and Safety Officer stated to the RT that an agreement exists between WasteServ
Malta Ltd and a medical doctor to whom Sant’ Antnin personnel is periodically directed for
medical check-ups. Medical records are kept accordingly.
6.3.8 Maintenance of fire extinguishers
The Health and Safety Officer is directly responsible to ensure that all fire extinguisher
equipment on site at the SAWTP is regularly maintained. The RT was informed that there
are about fifty (50) fire extinguishers strategically located at various points across the Sant’
Antnin facilities. Various types of fire extinguishers are found on site including carbon
dioxide, foam and powder. The regular maintenance of this equipment is sub-contracted.
The RT was also presented with a record of certification covering the fire extinguisher
equipment in question.
6.3.9 Training of employees
The RT was introduced to the Human Resources Section within WasteServ Malta Ltd. This
section is involved in the organisation of training courses of various types for personnel
operating at Sant’ Antnin and other premises elsewhere within the company.
The RT was presented with documentation to show that proper records are kept with regards
to various training courses that SAWTP personnel undergo from time to time.
6.3.10 Certification of lifts
WasteServ Malta Ltd. is directly responsible to ensure that the proper procedure is followed
for the regular maintenance and certification of all lifts on site at the SAWTP. This
procedure is sub-contracted.
The RT was shown the relevant documentation covering the maintenance and certification of
lifts on site.
6.3.11 Air quality monitoring system
At SAWTP, WasteServ Malta Ltd. has the legal obligation to maintain a system to monitor
air quality. The parameters of the system were scrutinised and approved by MEPA, as the
legal body looking after national air quality. The RT was introduced to the administrative
personnel responsible for the tendering process leading to the award of indoor and outdoor air
quality monitoring at Sant’ Antnin. The RT is satisfied about the upkeep of proper records in
this regard and that the results from the monitoring process are duly published through the
WasteServ Malta Ltd. website.
It is pertinent to point out that the MEPA permit for Sant’ Antnin (EP 0021/09/C) refers
extensively to the aspect of monitoring obligations to which the operator (WasteServ Malta
Ltd.) must abide. On-site air emissions monitoring has to be carried out to cover a set of
sources within the plant that are specifically mentioned in EP 0021/09/C. However, apart
from the aspect of air emissions, EP 0021/09/C also refers to monitoring for “effluents,
odours and noise”. Furthermore, the monitoring clause under EP 0021/09/C stipulates that,
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“The parameters to be monitored, the respective limit values, and the frequency of
monitoring shall be approved by MEPA following consultation with the Sant’ Antnin
Environmental Monitoring Committee (set up on 24th October 2011).”
On-site emissions monitoring apart, EP 0021/09/C also binds WasteServ Malta Ltd. to carry
out off-site monitoring at eight (8) different stations around the plant, and that these sites are
to be identified by the Sant’ Antnin Environmental Monitoring Committee itself.
The details of the monitoring programme were seen by the RT. It has some notable features.
One, most notable by its absence, is the lack of any clear statement as to what constitutes a
“monitoring event”. The RT was given verbal descriptions without specific information –
apparently not known to WasteServ Malta Ltd. – on duration of any monitoring period or of
the number of sites involved in any “event”. No mention of contractor charges was made.
The RT considers that the “cycle-time” of information – along the route contractorWasteServ Malta Ltd.-MEPA- Monitoring Committee – is quite long: a minimum of 8 weeks
for the most frequent observations and up to 6 months for others. The RT was not given any
indication of cycle-time for results relating to pollutants for which no analytical facilities
exist in Malta. These cycle times were matched by a low frequency of meeting of the joint
WasteServ Malta Ltd.-MEPA-Monitoring Committee, which serves as an interface with the
public, principally the Marsascala public (WasteServ Malta Ltd. has its own Customer Care
Section with which the public can communicate directly). The expert advisor and “nose” on
fugitive emissions acting on behalf of the Local Council, Dr. Joseph Buhagiar, by voluntarily
undertaking to “sniff the breeze” on a daily basis, serves to defuse a certain amount of public
frustration caused by a perception of an unresponsive WasteServ Malta Ltd. Customer
Service. Even then, the nature of the monitoring system could only rarely, and belatedly,
provide corroboration or otherwise for any public complaint.
It was repeatedly pointed out to the RT that the WasteServ Malta Ltd. monitoring program
was a “standard” type for such installations. The fact that the close proximity of the site to a
built-up area, now made worse by the setting up of a Family Park literally next door –
certainly not a standard situation of such plants – may justify some “non-standard” features
did not cut much ice with MEPA. Real-time monitoring equipment was deemed to be too
expensive and its real necessity too infrequent. This last assertion represented the closure of
a circular argument: public complaints, not backed by timely instrumental corroboration,
were consistently downplayed.
A case in point: there have been a number of recent complaints (from one source) of a
number of cases of strong stench of burning rubber/plastic. But this source has long been
registering such complaints, the RT was told. Quite so, but this time the RT could point to
two instances of detection of unusually high, if still well below limit levels, of sulphur
dioxide (SO2) by the Zejtun MEPA box, some 2km to the WSW of SAWTP. These were
well-correlated with protracted flaring of SAWTP biogas containing hydrogen sulphide
(H2S), and with wind direction. The implications for SO2 levels at Marsascala points much
closer to the flare than the Zejtun box, in view of an enforced extensive period of flaring (see
“Hydrolyser Tank Incident” section 7.0 below) hardly need emphasising.
6.4 Conclusion
This section of the report was meant to raise important issues related to occupational health
and safety with respect to WasteServ Malta Ltd. employees engaged in the day-to-day
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running of the SAWTP. However, any discussion about the performance of the plant cannot
be taken in isolation from the persistent complaints of Marsascala residents about malodorous
emissions thought to be released from the site. Sant’ Antnin therefore presents some major
environmental health challenges that go way beyond plant operations themselves.
Notwithstanding all the difficulties and the need to improve upon present performance the
SAWTP remains a vital component of Malta’s infrastructure without which it would be
practically impossible to ensure that Malta conforms to waste management targets as
stipulated under EU law. The islands’ EU obligations for the management of biodegradable
municipal solid waste (MSW) and the diversion of this away from landfill are a case in point.
Furthermore, the treatment of the biodegradable element in MSW at Sant’ Antnin to produce
heat and power forms part of a holistic strategy designed to enable the process for Malta to
achieve its renewable energy targets.
It is pertinent to note that congruent to government policy to enhance the islands’ waste
infrastructural capacity MEPA has very recently approved the development of a similar waste
treatment plant at Ghallis, limits of Maghtab. The overall strategic aim is the implementation
of a National Solid Waste Management Strategy that specifically targets the maximum
utilisation of waste, particularly in facilitating waste-to-energy processes, with the new MBT
project for Ghallis eventually to complement waste treatment activity at Sant’ Antnin. It is
hoped that any lessons learnt from Sant’ Antnin shall enable stakeholders – both WasteServ
Malta Ltd. as operator and MEPA as regulator – to manage the new Ghallis plant more
efficiently in the best interest of the community.
A set of specific recommendations that derive from this statement on risk with respect to
Sant’ Antnin plant operations are included as part of section 8.0 in this report.
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7.0 The Hydrolyser Tank breakdown
On its second site visit to SAWTP on 28th May 2013, the RT was informed that there had
been a major breakdown at the plant that had put the first component in the biodigestion train
– the Hydrolysis Tank (HT) – out of action. The production of biogas had in fact continued
through use of a second stage digester tank for hydrolysis. But the product had too high a
content of H2S for it to be used in the CHP engines, as the digester tank, unlike the HT, had
no means of removing H2S. The biogas was “flared”, with the flare exhaust being emitted to
the atmosphere from a 5m high stack.
Enough information was provided for us to obtain a good picture of the evolution of the
incident and its consequences through correspondence and discussion with the SAWTP staff,
including the then-CEO Ing. Saviour Abela. The first section of the SAWTP report, dated
10/5/2013 is included below. In the original this is followed by a schedule of work intended
to bring the HT back on stream; by a set of photographs showing the damage to the HT; and
then by an elaborate Safe Work Method and Risk Assessment by Shield Consultants Ltd. of
Guardamangia. Annex 2A follows: this has the original Incident Report drawn up by the
SAWTP personnel involved, and a second, identical Report actually signed by the personnel
present. The final part is an e-mail trail of exchanges between SAWTP personnel and the
makers of the HT, covering the time between 2ndMay and 10thMay 2013.
Some comments seem to us to be in order.
(1) The actual shaft breakage was established by noting the “absence of agitation or swirl”
around the agitator shaft viewed from the top hatch.
(2) It was not possible to run the agitator between 26thApril (slight deformation of sidewall)
and 30th April (tank wall punctured in same place as deformation). The driving electric
motor is situated wholly outside the HT and its mechanical connection with the agitator shaft
was broken.
(3) The manhole was first opened on 1stMay. Control room displays had suggested the tank
was 45-50% full at breakdown. Nothing unusual happened. Emptying of tank started. It is not
clear from the accounts when the “dent” in the tank sidewall developed into an actual “rent”.
This seems to have been caused by increasing pressure from agitator blades wedged into side
of tank as level of material in the tank was lowered.
(4) On 9thMay manhole was closed, “some water” was added to remaining substrate to dilute
it, and HT left overnight.
(5) On 10thMay at about 0830hr, “an incident occurred. The tank has deformed substantially
during the emptying process”. Not a very precise description, as the first “incident” that
occurred was the forcing open of the still-bolted manhole followed by an out-pouring of
sludge. Tank deformation followed. The sequence suggests that the operators had no notion
of the possible effects of letting “some water” into the tank and letting it stand overnight. The
manhole burst, clearly caused by excessive pressure at the bottom of the tank, could not have
led to a sudden air pressure drop inside the tank, as the top manhole was open, the RT was
told. Possibly, progressive sagging of the broken shaft against the side of the tank as material
flowed out, further weakened the torn plate leading to damage to other plates; in fact all the
damaged plates are situated above the rent.
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(6) An examination of the broken shaft once it had been extracted from the HT showed a
complete shear of the 20cm stainless steel shaft at a point some three quarters of its length
from the bottom. Of the three sets of stainless steel blades, the bottom set was heavily eroded,
down to about two-thirds of their original length. The other two sets were unaffected. There
was also evidence of damage to one of the fixed vanes inside the HT.
The evolution of “the incident” on 10thMay 2013 is detailed in an Incident Report Form
signed by the SAWTP personnel present. This Report is given in Annex B below. There are
some points that need clarification.
(1) The pressure on the manhole cover on 10th May had increased greatly from the time of
first opening given that on this date the cover was forced open against “loader” pressure and
the last two locked studs.
(2) This increased pressure seems to have been caused by the large amount of water added to
the remaining substrate.
(3) There is report by “TA”, one of the Wasteserv personnel present, of a similar but not so
violent incident a few days before, when the cover was forced open against restraint from the
loader. No locked studs being involved.
(4) By their own account, the workers had a narrow escape from injury on May 10th, as did
“TA” on May 6th.
The tone of the e-mail exchanges between the makers of the HT and SAWTP personnel give
an impression that the latter lacked expertise in the operation of the plant particularly when
something went wrong. The personnel Incident Report Form is blank in the box [How could
incident be avoided?]. Above all, the question of the viscosity of the organic “soup” going
into the HT does not seem to have ever been made clear in maker-SAWTP discussions. Yet
excessive viscosity could well have been the prime cause of the agitator shaft failure and
lower blade erosion.
We did have occasion for a second look at the HT, after a short visit by foreign personnel to
indicate place and method of removing plates for proper tank cleaning. After the preparation
of an impressive ‘Safe Work Method & Risk Assessment’ document, it came as a shock to
see four workers in the HT pit floundering in ankle-deep sludge without even a simple
facemask as protection against the intense stench and possible harmful bacteria coming from
the stirred-up material. Admittedly one worker was smoking a cigar!
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8.0 Conclusion and recommendations
The modernised SAWTP was originally designed to manage a maximum waste throughput of
71,000mt, consisting of circa 36,000mt of dry recyclables and 35,000mt of organic
biodegradable wastes.
A total waste mass of 59,826mt was treated at Sant’ Antnin in 2011, the throughput having
increased to 68,070mt in the following year (2012). In 2012, circa 52,069mt of waste
material was processed through the Mechanical Biological Treatment (MBT, also referred to
as MTP-AD) system at the plant, which included 17,420mt of organic waste that went
through anaerobic digestion. The rest, circa 16,001mt, was waste processed through the
MRF. The latter includes the so-called “grey bag” material. The organic waste mass treated
through anaerobic digestion in the previous year (2011) was around 15,734mt.
The SAWTP is quite close to reaching its maximum waste throughput of 71,000mt.
However, basing in the waste figures for 2011 and 2012, only about 26% of all waste
entering Sant’ Antnin can be treated through the MTP-AD facility which eventually yields
biogas for the production of electricity. The present organic waste mass treated at Sant’
Antnin represents only around 50% of the original 35,000mt target with which the biological
treatment plant was originally designed to operate.
The SAWTP is so far the only site of its kind in the Maltese Islands. However, permits have
recently been approved by MEPA for the construction of another Mechanical Biological
Treatment plant similar to Sant’ Antnin at Ta’ Ghallis, limits of Maghtab. This technology
shall be indispensable for Malta to meet its EU targets, both on waste management (and
hence, reducing the amount of waste that ultimately goes to landfill) and renewable energy
generation.
Moreover, the SAWTP is the place of work for circa 150 persons which include both
technical people and operatives directly engaged in the handling and treatment of waste
through the MRF and MTP-AD facilities, and also WasteServ Malta Ltd. administrative staff
in general whose premises are housed at Sant’ Antnin.
The RT has conducted its investigation at a time when the SAWTP was operating under
abnormal circumstances. This has happened as a result of the unexpected breakdown of the
Hydrolyser Tank which practically disabled the plant in so far as power generation from
biogas was concerned.
The RT encountered a situation whereby despite the Hydrolyser Tank being out of action, the
anaerobic digestion of the organic waste fraction entering the plant was regularly continued
and the MTP-AD plant was not stalled. A digester tank was used as an alternative to the
hydrolyser; however, this did not permit biogas scrubbing. As consequence, so as to avoid
damage to the CHP engines from exposure to untreated biogas with a relatively high
concentration of acidic hydrogen sulphide, all the biogas produced in the plant was
continuously flared.
Given the circumstances, the only available alternative option for WasteServ Malta Ltd. was
to shut down the MTP-AD until all the necessary repairs at the Hydrolyser Tank were
complete. However, this would have entailed redirecting the organic waste fraction and more
(the “black bag” component in its entirety) that is usually treated at Sant’ Antnin to landfill.
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It is very likely that this option was considered unsustainable particularly given the
significant length of time that was considered necessary until the Hydrolyser Tank is repaired
and the MTP-AD re-starts to operate under normal conditions.
Unexpected as it may have been, it must be pointed out that the indications are that there
seems to have been a gradual build-up that led to the Hydrolyser Tank incident; the
breakdown did not happen in a sudden, over-night fashion. In a separate site visit at Sant’
Antnin the RT had the opportunity to inspect the agitator shaft that had been sheared off
inside the Hydrolyser Tank. The broken shaft and the blades were removed in the process of
cleaning up the tank. The RT observed the extensive wear and tear that the shaft blades had
endured, particularly the bottom ones that had been exposed to the most viscous layer of the
organic substrate inside the tank. The integrity of the shaft blades that were located at a
higher level on the agitator shaft was found to be far more complete with hardly any evidence
of physical deterioration. To the RT it is likely that the agitator blades (and clearly, the shaft
itself) had been subjected to excessive shear forces operating over a prolonged period of time,
since the Hydrolyser Tank had been set in operation when the AD plant was initially
activated in 2010.
Throughout the on-site visits by the RT it was observed that technical staff at Sant’ Antnin
were engaged in the necessary preliminary work before starting repairs on the hydrolyser.
The works were conducted after a proper risk assessment and work safety permit were issued
as required by law.
With regards to the MRF, plant operations were conducted as usual and there appeared to be
no hindrance from the HT breakdown to this facility.
In its deliberations, the RT has laid emphasis on both the environmental considerations
related to the Sant’ Antnin plant and occupational health and safety issues. As a final
outcome to its investigations the RT considers it should make the following recommendations
in sub-sections 8.1 and 8.2 of this report.
8.1 Recommendations deriving from the risk statement
With reference to occupational health and safety issues surrounding the Sant’ Antnin plant,
and with specific regard to the observations in section 5.0 of this report, the RT recommends:
( i ) that the competent authorities operating within the plant and at higher levels ensure that
all the mitigating actions as recommended in the Sant’ Antnin plant risk assessment (April
2011) are implemented in the shortest time possible, irrespective of low, medium or high risk
rating elements as identified in the assessment;
( ii ) that the situation whereby all WasteServ Malta Ltd. risk assessment procedures at all the
company’s sites across Malta and Gozo are shouldered entirely by a single individual who
fulfils the role of Health and Safety Officer to the company is no longer tenable. Given the
extent of the waste facilities for which WasteServ Malta Ltd. is responsible the RT is of the
opinion that rather than relying solely on a single employee there should be a team of Health
and Safety Officers coordinating risk management matters across the company’s various
sites;
(iii) that WasteServ Malta Ltd seriously consider the possibility of manned laboratory
facilities on site at Sant’ Antnin;
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( iv ) that the air quality monitoring procedure in the environs of Sant’ Antnin is re-evaluated
such that air sampling, at least for the most likely pollutants, is carried out on a continuous 24
hour basis, publishing all results in the shortest possible time.
( v ) that an adequate heavy duty barrier is installed separating the MRF and the AD as soon
as possible to ensure that serious consequences that could arise from a major traffic accident
on the road between the MRF and pit housing the hydrolyser and digester tanks of the AD
plant is averted;
(vi) that basic training in First Aid is extended to all persons operating at Sant’ Antnin;
(vii) that the shifting of the forklift battery charging station to the safest location on the site is
implemented without any unnecessary delay;
(viii) that the site designated as workshop at Sant’ Antnin be refurbished to more acceptable
standards at the earliest;
(ix) that the persons entrusted with the role of Heads of Shift are briefed more specifically by
the management about their important role as supervisors whilst the various waste treatment
operations are ongoing at the plant;
( x ) that the First Aid room at Sant’ Antnin is kept up to the desired standard at all times and
to be equipped with all the necessary facilities that permit the conduct of regular on-site
medical check-ups;
(xi) that the emergency exits are checked as frequently as possible to ensure that they remain
unobstructed at all times;
(xii) that all employees at Sant’ Antnin are provided with an adequate training course
covering fire fighting procedure which should be obligatory;
(xiii) that all employees at Sant’ Antnin are provided with adequate training in the
management of the spillage of hazardous chemicals with particular emphasis on any
implications that might arise in the event of a major spillage of ferric chloride;
(xix) that it is further ensured that all employees at Sant’ Antnin are aware of any
implications that could arise from an incidental short or long-term over-exposure to fugitive
emissions from any facility on the plant, and that all necessary precautions are in place
particularly by the use of properly functioning gas meters;
(xv) that the risk assessment be thoroughly updated to reflect the present situation whereby a
major recreational park – the Sant’ Antnin Family Park – has recently been embellished
exactly beside the SAWTP. The Family Park has been promoted as a major recreational area
in the south of Malta, particularly in the whereabouts of Marsascala, potentially attracting
hundreds of visitors in the immediate vicinity of the plant.
The RT considers it should express its mixed feelings about the co-existence of the Family
Park exactly beside the SAWTP. There is no question that the area where the Family Park
now stands was in dire need of rehabilitation and investment was surely needed to address
that need. However, with all due respect to the planning process that lead to the eventual
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establishment of the Family Park, the RT questions the wisdom of refurbishing the area into
such a site with the potential of attracting hundreds of families in the immediate vicinity of
the waste treatment plant.
The RT is of the opinion that until repairs on the Hydrolyser Tank are completed and the AD
plant restarts operating under normal conditions – and hence with minimal, if any, flaring of
biogas and the CHP engines are re-activated – the Family Park be declared out of bounds.
Furthermore, any revisions to the present environmental monitoring and risk assessment
protocols at Sant’ Antnin should be designed to factor in the Family Park-SAWTP coexistence rather than the SAWTP plant alone.
Finally, there is the issue of biological risk assessment which the RT feels should be more
thoroughly addressed also given the abovementioned Family Park-SAWTP co-existence. It
must be appreciated that above all Sant’ Antnin provides for the biological treatment of
waste, with a variety of biological agents acting on the waste in different phases of the
process; in the anaerobic digestion process, bacterial cultures operating in the Hydrolyser
Tank are different from those that develop when the substrate is eventually transferred into
the digesters. The aerobic stage that displaces the anaerobic bacteria and further processes the
digestate until it is transformed into compost is yet another biologically active system. The
incidence of bacterial populations at Sant’ Antnin is therefore unique and, in this respect, the
risks that personnel have to deal with on a daily basis can never be downplayed.
8.2 Further general recommendations
Examination of the course of development at SAWTP has prompted the RT to put forward
some general recommendations relevant to the waste treatment field.
The process of putting up project proposals and even equipment specifications looks flawed
from the outset. Take the MTP-AD side of SAWTP. From a maximum total input of
71,000mt per annum of MSW, 35,000mt were reckoned to be organic. There was no
indication what this assumed division was based on, for instance a year’s collection of MSW.
Worse than that, there is no hint of the quality of this organic fraction of MSW, which quality
is a vital parameter when considering waste-to-energy conversion via biogas production. So
while an important contribution to Malta’s renewable energy 2020 target was expected to
come from biogas production – and indeed predictions of energy and CO2 savings were freely
available in Climate Change and Renewable Energy Reports – actual performance has fallen
far below expectations. An obvious cause is the poor quality of the organic waste stream
going into the digesters, with its visible load of plastic particles and of invisible heavy metals
remaining in the composted residue. The plastic must diminish the biogas output while the
metals make the compost worthless, suitable only for landfill. So another important purpose
of SAWTP – that of economising on landfill space – was partly frustrated.
The deficiencies of input quality could well have been the cause of a more serious failing
than just poor biogas output. After a period of less than 36 months of operation, the massive
stainless steel shaft of the “agitator” in the Hydrolyser Tank (HT) sheared. It appears that the
viscosity of the mix in the HT, particularly in the lower levels, was too high, resulting in
strong shear forces finally destroying the shaft. The heavily eroded state of the lowest set of
steel blades points in the same direction. It is therefore clear that the HT breakdown could
not have happened over-night.
The above facts suggest some future lines of action applicable both to SAWTP and to the
future Ghallis plant at Maghtab. For significant improvements in biogas yields, a higher
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quality of the organic waste stream is needed. Several options exist, ranging from collection
of source-separated domestic organic waste, to schemes for collection of food waste from
hotels and restaurants, wedding reception caterers and of dated food from supermarkets (unpackaging would be required in this case). In each case the waste stream should be analysed
so that well-founded predictions of gas yields can be made. And once production has started
a constant effort is made to keep to predicted yields.
That effort must logically include training of the operators on the ground. These must have a
level of training – best achieved by a period working with a similar installation abroad – to
ensure that equipment is being used within design specifications, even if with sensitivity to
demands made by local (climatic) conditions, but not with concessions to local working
methods. The “incident” at SAWTP should serve as a salutary warning in this respect, as
should the recurrent trouble at the Marsa incinerator.
There is another issue which has a bearing on our waste treatment scenario, a
trans(ministerial)-boundary one. The sludge from sewage treatment affords another potential
source of renewable energy and “compost”. Yet there seems little interaction between
SAWTP and its close neighbour, the WSC sewage treatment plant. Even information on
energy recovery activities at the various sewage treatment plants is hard to come by.
In the small scale we have to operate on in this Republic, we cannot afford such
administrative schizophrenia, quite frequently aggravated by inflexible and outdated
bureaucratic methods.
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Appendix I – Letter from MSDEC with Terms of Reference
21st April 2013
Dr EA Mallia (Chair)
Dr Louise Spiteri
Mr Alan Pulis
Dear all,
You have been selected to participate in a Committee that will review the development of the
St Antnin waste plant including its power generation part, with a view to analyse any air
quality studies, environmental health issues and baseline studies that may have been or
should have been conducted prior to the approval of the project and even during the running
of it.
You as members of the board are empowered to:
1) Review the process leading up to the development of the St Antnin waste plant including
its power generation part, with a view to analyse any air quality studies, environmental health
issues and baseline studies that may have been or should have been conducted prior to the
approval of the project and even during the running of it.
2) Be free to carry out your review in any way that you may deem fit, and also recommend
any action designed to eliminate as far as possible any existing shortcomings - wherever
feasible.
3) Will be also fully empowered to scrutinize any existing documentation and any email
trails, should the need arise In this consideration the Department shall undertake to provide to
the board all the necessary IT support that the board may so need.
4) Conduct also a voce investigation.
5) Finally, to conclude matters within a month from notification of commencement.
Regards,

Brian Montebello
Permanent Secretary MSDEC
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Appendix II – The schedule of meetings of the Review Team
Date

Nature of meeting

29th April 2013
3rd May 2013
7th May 2013
14th May 2013
16th May 2013
21st May 2013
23rd May 2013
28th May 2013
4th June 2013
11th June 2013
18th June 2013
25th June 2013
1st July 2013
4th July 2013
8th July 2013
11th July 2013

RT meeting
RT meeting
RT meeting
Site visit at SAWTP
RT meeting
RT meeting
RT meeting
Site visit at SAWTP
RT meeting
Site visit at SAWTP
RT meeting
RT meeting
Meeting at MEPA
RT meeting
Meeting at SAWTP
RT meeting
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