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Environmental Management Services Limited.

Land and Groundwater Baseline Report.
A Risk Assessment with respect to the Effect on Land and Groundwater
by the Use, Production, Storage and Release of Pollutants from the Sant’
Antnin Waste Water Treatment Plant.

Executive Summary.

The SAWTP generates several possible pollutants in the normal handling of wastes
coming to the Plant for sorting, treatment, packaging and export or transfer to the
Ghallies Landfill. Some of the pollutants are potentially hazardous to land and
groundwater quality either by direct deposition and leaching, or by percolation
following disposal or spillages.

Airborne particulate matter is unlikely to present a hazard to land or ground water
quality due to the negligible quantities of gaseous and particulate pollutants.
Adequate environmental management on site precludes the emission of these types
of pollutants in excessive quantities under normal circumstances, with adequate
mitigation measures in place, such as auto shutdowns in case of spurious gas leaks,
and filtration systems to mitigate against air-borne particulate matter. Sampling and
analysis of gases and particulate matter and gases has been carried out over the past
four years, yielding concentration levels acceptable to EC standard levels.

Inert solid wastes such as glass, metal wood etc., are separated and baled for export.
These wastes do not pose a potential hazard to land and ground water.
Non-hazardous wastes are baled for use as a fuel (refuse derived fuel) and exported.
Their management on site is adequate to prevent excessive leaching by rain water.
Non-hazardous wastes are also sent to the Ghallies landfill. The waste classification
forthcoming from WSM for this waste compost, is generated at the SAWTP is indeed
classified as waste. It has the EWC 19 06 04. This waste is currently being disposed at
the Ghallies non-hazardous waste landfill which is an engineered landfill and
therefore any effluents or emissions from the compost are being controlled.

Filter media used to filter particulate matter in the MRF and MTP Halls are
periodically changed and disposed at Ghallies. Furthermore knowledge of the
standard safe handling methods of these filters should be established based on their
physical and chemical composition.

Accidental spillages of liquids is unlikely to present hazards to land and ground water
since adequate holding reservoirs and maintenance programmes are in place.
Chemical analysis of the Second Class water shows a moderate quantity of pollutants
which are not a high risk to land and groundwater contamination. Its disposal into
the mains sewers requires approval from the WSC, since domestic liquid wastes in
Malta are treated and reused for agriculture. Chemical analysis of the Process Water
tanks shows a number of pollutants with relatively high levels. This water cannot be
discharged into the mains sewers due to these high values. Proper treatment has to
be introduced to reduce the levels of the pollutants from the waste water prior to its
disposal.

Compost produced on-site has generally acceptable pollutant levels when compared
to international guidelines. The compost generated at SAWTP is classified as a waste,
in fact its EWC code is 19 06 04. This waste is currently being disposed of at the
Ghallis Non-Hazardous Waste Landfill.



1. Introduction

WasteServ Malta Ltd., (WasteServ), appointed the undersigned, Environmental
Management Services Ltd (EMS) (Order to Start Works dated 6 February 2014,
Advert WSMQ 116/2013) to carry out a Risk assessment with the following
Specifications:

a)

b)

c)

d)

e)

g)

h)

i)
)

Prepare a risk assessment to identify whether the use, production,
storage or release could result in the contamination of land or
groundwater.

To compile a list of these substances and wastes, quantifying annual
uses, production and releases and maximum storage at any time.

Consider the level of toxicity, mobility, persistence and
biodegradability, as well as other considerations that may be considered
relevant to determine whether such substances/ wastes are effectively
capable of contaminating land or groundwater.

Consider the nature of the substances/ wastes (e.g. substances with
acute toxicity, mutagenicity, carcinogenicity and reproductive toxicity could
have more serious impacts than skin irritants).

Consider the quantity of such substances/ wastes: (whether they have
the potential for significant contamination of groundwater/ land in the
quantities used, produced, stored or released)

Consider the ratio of the quantity of such substances/ wastes and
their hazardousness in respect of toxicity, mobility, persistence and
biodegradability (as well as any other characteristics).

The impact of a release, including the potential for dispersal and the
sensitivity of land and groundwater receptors in the area, e.g. Natura 2000
sites, groundwater protected zone.

Consider the likelihood of an event happening (e.g. 50%, 95%, etc.),
indicating the precautions in place on site to prevent release of such
substances/wastes (e.g. bunding, safety valves) and the basis on which the
likelihood has been quantified.

Include recommendations for any improvements in on site,
precautions to prevent release of such substances/ wastes.

Make a recommendation on whether land and groundwater testing is
required.

The Sant’Antnin Waste Treatment Plant (SAWTP) is covered by several permits
as follows:

a) An Environmental Permit for the Operation of a Materials Recovery
Facility & Operation of a Mechanical Treatment Plant with Anaerobic
Digester (EP021/09/C) which was approved by MEPA on 20 April 2012
and shall expire on 6 July 2015.

b) The Development Permit Application to MEPA (PA/02838/03) for the
upgrading of the Sant’ Antnin Waste Treatment Facility, was awarded to
WasteServ on 277 September 2005, by MEPA, as well as a decision
notice, (PA4607), on 30 January 2007, for the “Master Plan and full



development application for part demolition of existing plant and
upgrading of the existing facility to accommodate a material recovery
facility, a mechanical treatment plant, a digester plant and a composting
plant”.
Based on the information in the 2012 IPPC application, Annex 1, Table 1.1.1, plant’s
permitted activities are expected to be the following:

a) Operation of a Material Recovery Facility (MRF) for the collection, sorting,
preliminary treatment (including paper shredding and glass crushing),
baling and storage of permitted non-hazardous wastes.

b) Operation of a Mechanical Treatment Plant with Anaerobic Digester
(MTP/AD):

1. Dry mechanical treatment-collection, sorting baling
and storage of wastes

2. Wet mechanical treatment-production of biological
waste suspension (slurry) through mixing, screening
and sedimentation: production of biological waste
suspension (slurry)

3. Biological treatment — hydrolysis and digestion of the
slurry: production of liquid digestion residue.

4. Aerobisation — aeration of the liquid digestion residue,
dewatering and compost storage: storage of
dewatered substrate.

c) Associated activity of waste water treatment (reverse osmosis):
discharge to sewers.

d) Associated activity of biogas production, handling and utilisation:
production of combined heat and power plant (CHP)

e) General maintenance and repairs: recovery/ disposal of any waste material

f) Generators to produce energy: receipt of fuel to energy production.

For the purpose of this report, based on the projections presented, as well as the
historical past uses and reported analytical measurements of past sampling and
analysis programmes conducted on and off site, the emissions are considered to be of
reasonably low concentrations. Consequently the effect on land and groundwater is
expected to be insignificant. Furthermore the IPPC and EIA reports render the plant
to be reasonably equipped to deal with accidental spillages and gross emissions. The
impact on land due to possible accidental spillages is restricted to be on agricultural
and soil on land, with possible seepage and leaching into the groundwater aquifers,
rather than consider gross land and ground water contamination. The path of the
impact on ground water is considered to be via the air emissions, deposition and
percolation to the aquifers or boreholes. Percolation through the land due to spillages
may occur in case of spillages; however the construction of the plant is properly
equipped for spillage containment. Other land and groundwater contamination may
occur from the stored or in-transit wastes delivered to the Ghallies engineered
landfill.
This report makes use of the European Commission Guidance concerning baseline
reports under Article 22(2) of Directive 2010/75/EU on Industrial Emissions. This
Guideline advises a number of key tasks to be undertaken to determine:

a) whether a baseline report needs to be produced for a site such as the SAWTP

b) to produce the baseline report itself.
The main stages of preparing the report relevant to the SAWTP activities may be
considered as follows:



STAGE 1: identify and produce a list of the hazardous substances that could influence
the quality of land and groundwater
STAGE 2: some of the identified and listed hazardous substances in Stage 1 are
incapable of contaminating soil and ground water: some of these hazardous
substances may therefore be rejected with justification.
STAGE 3: find out the possibility of release and impacts from the hazardous
substances identified in Stage 2, in terms of:

a) quantities,

b) source location,

c) mitigation measures to curb emissions
STAGE 4: Site History, in terms of toxic spillages and emissions:

a) previous use,

b) present use.
STAGE 5: Site’s environmental settings - geology, aquifers etc.
STAGE 6: Site description in terms of current pollutant emissions as well as potential
future emissions.
STAGE 7: Quantification of the potential hazards.
STAGE 8: Quantification of the potential impacts.

2. Qualitative Sources of Emissions: Stage 1 and Stage 2.

The activities from the SAWTP facilities are likely to generate gaseous, liquid and
solid emissions that may affect the surrounding, or adjacent, land and groundwater,
due to the following:

a) Emissions of gases and micro-particulate matter to the atmosphere which
may settle on land, to be leached or washed away by surface waters and
thence to ground water by percolation through the rock.

b) Larger solid particles that may be carried away, to the surrounding
or adjacent areas of land by other mobile activities such as vehicles or
animal scavengers, to contaminate the land or leached by rainwater to
affect the ground water.

¢) Liquid spillages and leaks which may overflow the catchment troughs and
emit gases or particles on drying, or may percolate directly into the ground
to contaminate land and water.

The point sources of possible emissions to the atmosphere from the SAWTP Facilities
and which may affect Land and Groundwater, are listed as Site References in
Diagrams 3, 5 and 6. A description of these point sources is given in Table 1. The
points P1 to P9 refer to sampling points for monitoring air and water quality. The
parameters were selected from the IPPC of 2013, as well as submitted laboratory
reports (refer to Appendices), and are the typical pollutants that are normally
expected to be potentially emitted from waste treatment facilities. Some of these
pollutants are more toxic than others, depending on the emitted quantities and
concentrations. Table 2 and Table 3 shall identify those pollutants (that also include
gases), which may present a greater hazard to land and ground water, as required in
Stage 2 of Directive 2010/75/EC.

The SLR EIA Report page 102 states that the majority of the agricultural land is
irrigated by water supplied by the SAWTP. However the current Wasteserv EMS
Manager, discounts this usage. The surrounding land area which covers 1125-3372
mz2, the major crops are wheat forage and spring potatoes. The immediate
conclusions are that very little ground water extraction takes place and the crops are

7



hardy plants that are resistant to the chemical nature and concentration of the
projected emissions. However, from reports submitted by WasteServ, there are a few
private boreholes in the vicinity of the plant.



3. Classification of Pollutants that may Potentially Affect Land and
Groundwater — STAGE 3.

The typical gaseous emissions from a municipal waste treatment plant such as
the SAWTRP facility, are the most difficult to mitigate when compared to solid and
liquid wastes. The gaseous parameters include particulate matter, gases
contributing to the greenhouse effect and causing acid rain: SOy, H.S, CO,
Volatile Organic Compounds (VOCs, including CFCs and NOx), polycyclic
aromatic hydrocarbons (PAHs), aldehydes, HCI and polycyclic aromatic
compounds (PCAs), dioxins, octachlorostyrene (OCS), heavy metal particulates
and a multitude of other organic compounds (Rowat 1999, pp. 389-396; anon.
Saskatchewan Environment 2003). PAHs, dioxins, OCS, heavy metals and other
organic compounds affect mainly the aquatic and terrestrial systems when they
settle down from the atmosphere and are leached by storm or irrigation waters.

For the purpose of classifying the pollutants that are emitted from the SAWTP
site, and which may potentially affect the quality of land and groundwater, the
Emission Parameters and Classes listed in Table 1 have been re-grouped under
general classes in Table-Sets 2 and Table-Sets 3 in order to simplify their
description. Since emitted gases and particulate matter affect land and
groundwater following emission, transport, precipitation and final deposition, all
possible gases and particulate matter have been included for the scope of this
report. The solid wastes that are handled at the SAWTP are mostly earmarked for
recycling and disposal at landfills. Compost is produced that is sent to the
Ghallies engineered landfill. Solid wastes may contain toxic substances that may
affect land, notably agricultural land, as well as the water aquifer due to the
leaching properties of these wastes.

Liquid wastes generated at the SAWTP fall into two major types, relevant to their
potential as pollutant sources:

a) waste water collected in a reservoir from storm water run-off, and

b) Process Water from the Anaerobic Digester and Reverse Osmosis Plant.
The greatest risk for land and water contamination, associated with these waters,
is the potential accidental spillages, which may easily find its way to the aquifers
and agricultural land.

Table-Sets 2 and Table-Sets 3, aim to cover the following clauses of the terms of
reference:

a) Compile a list of these substances and wastes

b) Consider the level of toxicity, mobility, persistence and

biodegradability,

c) Consider the nature of the substances

d) The impact of a release,
Table 2A and Table 3A indicate the possible sources of the tabled pollutants from
the Site’s various activities, as well as the actual specific locations where these



sources might be on the Site. The mode of land and consequently ground water
contamination is inferred.

Table 2B and Table 3B provide reference literature relevant to the respective
pollutant groups. Table 2C, Table 2D, Table 3C and Table 3D describe the toxicity
potential, environmental fate, nature of substance and impact of release, as
requested in the terms of reference. This description considers the pollutant per
se, with limited consideration for the probability or possibility of release. The
possible effect of the pollutants from the plant depends on the quantities and
frequencies of release, but these shall be dealt with later in this report.

4. Quantification of Emitted Wastes

Based on the grouped emission pollutants listed in Table-Sets 2 and Table-Sets 3,
an attempt was made to quantify the pollutants.
It was found necessary to quantify the emitted wastes in the following way:
a) An exercise to find any excess or unaccounted-for wastes calculated from
the incoming and outgoing wastes stated in the IPPC application.
b) The wastes going out of the SAWTP following treatment, namely:
i. the packaged inert wastes from the MRF for export
(reported as outgoing wastes),
ii. the non-hazardous wastes submitted to the Ghallies
engineered landfill,
iii. the compost following dewatering sent to Ghallies.
¢) The solid particulate wastes collected from the MRF and MTP air-
filtration units.
d) The liquid wastes remaining from the RO brine, spent Process Water
and other Liquid Wastes.
e) Other liquid wastes including lubricating and treatment oils and
chemical additives.
f) Gaseous and particulate vehicle combustion emissions.
g) Gaseous and particulate from the Combined Heat and Power plant
and Gas Flare.
h) Other gaseous and particulate emissions generated due to the handling
of the waste materials.

a) Incoming vs. Qutgoing Wastes.
In order to check the mass balance between the Incoming and Outgoing Bulk
Wastes, and thus trace any losses of wastes, the quantities cited in the IPPC
Application Annex 3 were tabulated in Tables 4 and 5.
Table 4A gives the quantities of the incoming wastes at the MRF. These bulk,
inert wastes are separated and baled for export. The packaged material is stocked
in the MRF yard to the north-east end of the plant. Apart from possible
particulate matter, no other emissions are expected to be emitted from these inert
wastes. Prior to their export, the site storage is relatively short and apart from
their aesthetic appearance they do not present any problems to land or ground
water.




Table 4B gives the quantities of incoming wastes according to the EWC at the
MTP. The total annual weight of over 52,000 tonnes surpasses by far the wastes
delivered to the MRF and it is this solid waste and its treatment that shall be
considered more closely, as a possible source of land and groundwater
contamination. Separation of the wastes is conducted within the MTP, including
the diversion of organics for the AD plant to produce bio-gas and compost.

b) Packaged Non-hazardous Wastes going out of the SAWTP
following treatment.

The total non-hazardous wastes submitted for recycling, mostly for export,
according to the IPPC and listed in Table 4A totals 16,000.4 tonnes. This same
annual quantity is baled and sent for export recycling as listed in Table 5B.

Table 5B gives a breakdown of the quantities of outgoing wastes according to the
European Waste Code (EWC), from the MTP. This quantity has a mass difference
of 2,722.52 tonnes less, when compared to the incoming wastes at the MTP
(52,068.64 — 49,346.12). According to WSM this discrepancy is due to the losses
at the AD as burnt biogas and soluble matter ending in the Process Water, as well
as spill over quantities that may have been measured from the previous year’s in-
coming stock.

The solid wastes generated at the MTP, listed in Table 5B, are diverted to the
MREF for recycling, others are sent for export for destruction or as fuel wastes,
whilst other waste is send for land filling as follows:

Compost Used as landfill cover in Malta ........c.cccceeuueenee 5,119.33 tonnes annually
Waste Directed from MTP to MRF as recyclable ........... 5,849.02 tonnes annually
Material sent to the Ghallies landfill ..........cccccecueenennnennnee. 176.16 tonnes annually
Fraction directed for export for energy recovery ......... 37,270.55 tonnes annually
ANNuUAal total ......eeveveiiiiiiiiii 48,415.06 tonnes

The compost deserves some special comments since it may be considered to be
directed for agricultural land cover, and therefore any toxic substances are likely
to contaminate land and ground water. At this moment in time, autumn 2014, the
compost IS NOT being used for agricultural or land cover use. The major risks
and hazards associated with the compost, as well as the other wastes sent to
Ghallies, are the addition of salts, heavy metals and different organic compounds
that may be present in these wastes. Pollutants in high levels change the
properties of the soil and can be toxic for vegetation. Some metals are present in
the wastes in higher concentrations than in agricultural soil, e.g. lead, zinc and
copper, which can lead to the impairment of crops. If the bioavailability through
leaching is high, these compounds can cause contamination in the whole food
chain. The form in which the metal is found, determines the bioavailability. EC
Directive 2003/33/EC lists the pollutants that have to be measured on leachates
obtained from solid waste samples in order to classify the wastes into inert, non-
hazardous (scheduled for engineered landfills) and hazardous.

The projected quality of the compost has already been established. The actual
quality generated at the SAWTP should fall into two classes:



a) physical/chemical quality acceptable for use in agriculture, notably
moisture, density, carbon, hydrogen, nitrogen and oxygen,
b) presence of toxic compounds, notably arsenic, cadmium, chromium,
mercury and lead.

In case the produced compost is not up to marketable standards, the limitation
may be rectified by fortifying the product with adjuncts, depending on the weak
component. For this operation it may be necessary to acquire a mixer in order to
homogenise the fortified compost.

In case the compost quality cannot be rectified, or the levels of toxic material
exceeds the required limits, the compost has to be sent to the recyclable plant for
possible use for incineration or landfilling, or it may be diluted with other waste
material containing low values of toxic material. In case the compost is
earmarked for landfilling, it must be classified according to Directive

2003/33/EC.

In order to retain the quality of compost production, it is crucial to ascertain the
constant quality of the incoming raw wastes. In case the composition of the
wastes varies, or the presence of a toxic compound is present, the waste should

be:

a) rejected for compost production,
b) used only for biogas production,
c) discarded as reject.

Since the compost generated at the SAWTP may be earmarked for surface cover
to soils, it may be pertinent to give it some more profound attention. Application
of compost as fertilisers affects the soil’s physical, chemical and microbiological
characteristics such as:

0 Physical characteristics: organic matter added to soils from compost
improves the stability. It increases the water holding capacity and the
porosity, which is beneficial for agricultural purposes.

o  Chemical characteristics: the main positive effects are remarkable
augmentation in the content of organic matter and an increase in pH in
acidic soils. Both changes are also extremely beneficial for agricultural
purposes.

o  However, if the compost is contaminated, the levels of organic
contaminants may increase. Also, the levels of some other pollutants, e.g.
PAHs, PCBs, phenols and heavy metals may increase. The conductivity of
the soil can change due to a higher concentration of salts, which affects
negatively the uptake of nutrients from the plants.



o  Microbiological characteristics: changes in the physical and chemical
characteristics of the soil induce changes in its microfauna. Redistribution
of organisms, changes in abundance and biodiversity and/or interferences
with some of their metabolic activities might happen. This will affect the
surrounding vegetation.

Some soils are much more susceptible to contamination than others (He at al.
1992, pp. 318-329). The biodegradable waste used for composting must be free of
contamination. If not, the end product will also be contaminated. The
contamination will be passed on to the soil whereto the compost is added.
Appendix A gives several analytical measurements conducted on various compost
from the SAWTP samples during 2012. The levels of heavy metals that have toxic
rather than non-nutrient value , are high, such as chromium, copper and lead.
The reports fail to state whether the measurements were conducted according to
EC Directive 2003/33/EC, that is, whether the values of the metals and other
pollutants were carried out on a volume of leaching water.

The European Commission IPPC Reference Document on the Best Available
Techniques for the Waste Treatment Industry, published in August 2006, lists
the following Ranges of Chemical Analysis of MSW-produced compost in the EU:

o Carbon 47-50%

0 Sulphur 0.2-0.5 %

0 Hydrogen 7%

0 Nitrogen 0.5-0.8%

o Oxygen 30-34%

0 Arsenic 0.4-160 mg/kg

0 Cadmium 0.3-6 mg/kg

0 Chromium 2.5-226 mg/kg

0 Mercury 0.02-1.0 mg/kg
0 Lead 2.4-300 mg/kg

Perhaps these values may be used as an objective limit reference for the quality of
compost that shall be produced at the Plant.

The analytical measurements given for the SAWTP laboratory reports for the
compost, shown in Appendix A, are mostly within these values, except lead which
shows a consistently high value of >200 mg/kg but generally <300 mg/kg. No
guidelines are given for the quality of composts produced at typical MSW,
however one would consider the compost NOT to release pollutants to the water
table. The best guideline would be to consider the compost as ‘inert’ waste.
Referring to the EC Directive on waste classification, inert wastes should not
exceed the following values for the heavy metals:

0 Cadmium  0.04 mg/kg
0 Chromium 0.05 mg/kg
0 Copper 2 mg/kg
0 Lead 0.5 mg/kg



Perhaps a more reliable guideline would be the national guidelines given for the
UK and Italy in the following Table 6

So how does the compost generated from the SAWTP compare to these values?
During 2012 to-date, a thorough, routine sampling and analysis was performed
on the generated compost. The Table 6 gives the mean values of the sixteen
respective samples that were collected during 2012-14.

Based on the values submitted by the countries listed in the previous table, the
heavy metal content in the compost produced at the SAWTP compares
favourably. But the values are much higher than the EC Directive on Waste
Classification, and therefore the current compost chemical composition is
unacceptable for environmental use.

The main pollutants from the effect of the compost on ground water
contamination and water systems, are caused by leaching and percolation
processes of soils treated with compost as well as land contaminated with gaseous
and particulate fall-out. Therefore, the contamination of water systems directly
from the compost or from the stocked and other treated solid wastes, includes
heavy metals, different organic compounds, e.g. phenols, PAHs, PCBs, etc., and
salts, e.g. NO3-, NH4-, Cl- etc. (He at al. 1992, pp. 318-329; Peigne & Girardin
2004, pp. 45-68).

No analytical measurements for the leachability of substances from the compost
generated at the SAWTP were ever undertaken. It is important to evaluate such
measurements in case the heavy metals most importantly, are readily leached
into the soil and hence providing a hazard for the soil as well as the aquifer.

¢) Solid Particles collected from the Air-Filtration Units.

The air present in the MRF and MTP halls is filtered by means of blowers and
filter screens. This is followed by oxidative filters to remove micro-particles and
odorous gases. Table 7 shows the calculated quantities of particulate matter that
is potentially collected by the filters in the MRF and MTP Halls. The calculated
quantities are substantial and worth considering since they may include
potentially toxic substances that were filtered off. These substances may include
heavy metals and PCB’s, PAH’s, dioxins, bacteria adsorbed to microparticles, as
well as the inevitable PM’s.

Table 7 gives a total calculate quantity of about 3.75 tonnes annual dust that is
collected by the respective filters from the MRF Hall, the MTP Hall and the AD
Unit. This quantity works out to be 3.75 tonnes annually.

It is highly recommended that WSM keeps records of the handling of these
contaminated filters, especially their temporary storage, packaging and disposal.
Any rapture of the filters is bound to emit dusts which are potentially hazardous
due to settling on the ground and eventual leaching by water and percolation



through the ground, even though the leachate is unlikely to have high levels of
dissolved pollutants.

WasteServ could not justify or contradict these masses since no data exist on the
quantities that are sent for disposal at the Ghallies Landfill. Furthermore, no
classification of the waste according to Directive 2003/33/EC has been carried
out.

Table 7 also refers to the calculated H.S that is potentially generated in the same
Halls. The total quantities are 972 kg annually. However air quality monitoring
conducted by private contractors several times inside these Halls, did not reveal
any alarming concentrations.

d) Liquid wastes from the RO brine, Process Water and other
Liquid Wastes.

The Process Water Tank collects all waters from the Plant following general
cleaning as well as dewatering of the compost (or digestate). This water is re-
cycled for the digestate. However, following several re-cycles, the water is bound
to become spent and cannot be used for further treatment processes. The spent
Process Water is retained on site. According to WSM this water is awaiting
permits from the Water Services Corporation for its disposal. The RO Plant is
currently not in operation and has not been for some time. Therefore no liquid
brine is being produced.

Analytical measurements have been carried out in the past on this Process Water
and the results can be seen in Appendix B. As reported further on, this type of
water would not be acceptable for discharge through the main sewers due to the
excessively high suspended solids, BOD, COD, ammonia nitrogen; however the
levels of dissolved metals is normally <1.0 mg/l.

Measures should be introduced to mitigate against the emission of gases and
odours in case of spillages of the Process water.

Spillages of stored waste water and oils may potentially occur at the SAWTP.
However the containment management in operation is considered to be
adequate, with containment troughs having adequate volumes with respect to the
reservoirs. The second class water reservoir located in the MRF area lies below
ground level. Spillages may occur due to cracks in the concrete-constructed walls
of the reservoir, in which case WSM are aware and inspections form part of the
general maintenance procedures.

e) Lubricating and Treatment oils and Process Chemicals.

Page 33 of the IPPC, Table 2 provides a list of additional chemicals that are used
on site on an annual basis, including machine hydraulic oils 3.5 tonnes, diesel
engine oil 2 tonnes, industrial oil 400 tonnes, Ferric Chloride Solution 42% 5
tonnes, Anti-foaming agent 50 tonnes, Flocculant 1 tonne and Deodorising agent
3.5 tonnes. The list of oils and chemicals is reproduced below, with the MSDS
provided in Appendix E. None of these chemicals fall within Schedule 3 of the



Waste Regulations of LN 184 of 2011. Furthermore all of these chemicals are
diluted with inert dusts or liquids, other than the hazardous substances already
identified, such as air-borne particulate matter, compost, Process Water etc. The
quantities are not significant considering the stock that is actually kept on site on
a day-to-day basis. Furthermore, the lube-oil leaks are controlled through routine
vehicle maintenance, especially the site vehicles such as the fork-lifters.

The following is a list of chemicals and chemical products used at the facility:

Strukol SB 2031

Gulf Harmony 68 Hydraulic Oil

Castrol Tection Global 15W-40 Diesel Engine Oil
Gulf Coolant XLL Cooling Fluid

Gulf Harmony 100 Hydraulic Oil

Gulf Harmony AW32 Hydraulic Oil

Gulf Harmony AW46 Hydraulic Oil

Gulf Superfleet Supreme 15W-40 Engine Oil
Hydro Tech HV1 100

Ferric Chloride Solution 42%
Tillflockflocculant

Material Safety Data Sheets (MSDS) are provided in Appendix E to this
document.

The following chemicals end up in the COMPOST and/or the Process Water:
- Ferric Chloride Solution 42% 5 tonnes, (equivalent to about 2 tonnes mass
weight of FeCl,),
- Flocculant 1 tonne

The following chemicals end up directly in the PROCESS WATER:
- Anti-foaming agent 50 tonnes,
- Deodorising agent 3.5 tonnes

The following chemicals are collected by a used oil contractor:
- Machine hydraulic oils 3.5 tonnes,
- Diesel engine oil 2 tonnes,

The following chemical is burnt at the AD and emitted to the atmosphere:
- Industrial oil 400 tonnes.

f) Vehicle combustion emissions.

Table 8 shows the complete calculations for the quantities of vehicular
particulates and gases emitted by the total number of vehicles commuting within
the SAWTP. The IPPC gives the total number of vehicles as 284 on a daily basis.
We have arbitrarily divided this number as 70 petrol vehicles and 214 diesel



vehicles, as given in Row 5. The pollutants that are listed in Directive 1999/96/EC
relates to the emissions of atmospheric pollutants from motor vehicles (Euro 5)
as emission threshold limits in grammes per kilometre for vehicles. The values
are reproduced in Row 3 of Table 8. The pollutants are CO, total hydrocarbons,
NOx and PM’s.

Row 4 gives the estimated number of kilometres that each vehicle covers per trip,
0.75 km. The total number of km covered by all the vehicles (according to fuel
type), per day, is given in Row 6. Based on this km value and Row 3, one can find
the total mass in grammes emitted by vehicles inside SAWTP area over the 8-
hour working day, which is given in Row 7.

Row 9 calculates the mean concentration in microgrammes per square
metre, over the 47,000 sq m area of SAWTP, during a 60 minute period, in
order to provide the values of mass of pollutants in milligrammes per cubic
metres emitted every hour. This value is found by estimating a height flux of 10 m
(the estimated height of the MRF/MTP). The values are given in Row 10.

The limit values for CO and benzene (a hydrocarbon) are given in Directive
2000/69/EC, whereas for NOx and particulates are given in Directive
1999/30/EC (LN 224 of 2001).

As can be observed in the last two rows the calculated projected emissions from
combustion fuels of vehicles commuting within the SAWTP are much lower than
the limit values for ambient air quality. The emitted pollutants from vehicles are
therefore insignificant as possible contaminants to the air and consequently to
land and ground water.

g) Combined Heat and Power Plant and Gas Flare.

According to WSM, in 2012 (which was a full year) circa 1,100,000 Nm3 of biogas
were produced. Estimating a methane content at 60% of the biogas, 660,000
Nms3 of methane were treated at the plant. The balance was composed mainly of
CO., NH; and H.S. The normal levels of H.S found in biogas vary between 1000-
4000 ppm according to the IPPC page 24. When converted to mg/m3 of the
biogas, this concentration is found to be 1.5-6 g/m3. Therefore a quantity of at
least 1,500 kg of H.S was generated with the biogas. The amount of ferric
chloride FeCl; that would be required to precipitate this amount of sulphide is:

Annual amount of FeCl; in kg= 1500kg x MWreci3

MWHhas

=1500x162 = 5,257 kg Ferric Chloride required on an annual basis.
34

The quantity of 5,257 kg of ferric chloride which has been calculated is equivalent
to 12.5 tonnes of 42% Ferric Chloride Solution. This quantity does not agree with
the quantity of ferric chloride solution (42%) declared by WSM to have been
used, namely 5 tonnes.

A volume of 1,100,000 Nm3 per year is equivalent to about 3,000 Nms3 per day, or
125 Nm3 per hour over 24 hours. The flare that burns the excess generated biogas
is able to handle this quantity in case the holding tank is full to capacity and the



Combined Heat and Power Plant is not in operation. The flare and generator
flame temperatures are given as 850°C. According to Goodings JM et al (Sulphur
anion chemistry in hydrocarbon flames with H.S, OCS, and SO. additives, 1986,
Can. J Chem Vol 64), the methane combustion gases generated due to the
presence of sulphides may include SO., sulphur and sulphuric acid. (SO: is
generally converted to sulphur acids when it reacts with moisture in the air). The
quantity of SO. generated from the flame at the SAWTP is unknown since the
levels of H.S in the bio-gas are not known.

h) Gases and Particulates Generated due to handling of the waste
materials.

It is not possible to calculate quantitatively other particulate and gaseous
emissions that may be generated by the handling of waste materials, notably due
to those activities that have not been listed above. These activities refer to the
MRF yard as well as other routine activities on site such as maintenance works. It
has to be assumed that the MRF yard may potentially emit particulate dusts
consisting of inert material. In which case they do not present undue hazards to
land and ground water.

5. History, Location and Site Plan of the Facility — STAGE 4.

The site lies between the following geographical bearings:

E 14°32’53” to E14°33’10” and N35°51°38” to N35°51'41”
It lies between the villages of Marsascala and Zabbar, on a road connecting the
two villages. Diagram 1 gives the site location on the map of the area. The SAWTP
is situated at various distances from the nearest town centres, as shown in Table
9, and pictorially in Diagram 1 and Diagram 2.

The artist impression with captions, shown in Diagram 3, depicts the various
facilities that are available on the site.

The prevailing wind directions in Malta, for about 35% of the year, are mainly
from the West and North-West; wind velocities exceeding 20km/h are not
frequent. However it was essential that continuous monitoring of the
microclimate at the facility was introduced in order to evaluate better the
monitoring measurement data. Diagram 4 shows the proportion of average wind
directions as reported by Malta International Airport statistics for Luga Airport,
based on typical annual observations. The large proportion of wind direction
therefore drags any gaseous emissions towards the east-south-east.

Diagram 5 shows an architect’s site plan of the SAWTP site for this IPPC, with the
respective sampling points as listed in Table 1. Diagram 6 gives a more pictorial
bird’s eye view of the SAWTP layout. Table 9 gives the outline of the Plant’s
borders with respect to neighbouring areas adjacent to the Plant.

In retrospect, Diagram 7 is the original architect’s site plan for the Plant, in order
to compare with the current IPPC site plan.

Very limited historical data and records have been identified. According to the
EIA 2005, the SAWTP site is part of a former landfill used during the 1970’s. This



landfill is situated towards the south-east of the plant, where the current Family
Park is located. It is estimated that this landfill at Marsascala accepted about
0.2M tonnes of waste that included unknown, separate quantities of domestic,
construction and industrial wastes. Activites at the Plant with respect to the
disposal of wastes, have been controlled since Wasteserv took over the operation.
It must be said that in retrospect, the current air quality, soil and groundwater
analytical results, indicate that any past misdemeanours, have not left any
negative results that persist to date.

SAWTP report that no recorded instances of spillages or related accidents have
ever occurred at the Plant.

Diagrams 12 to 24 show aerial photos of the plant area, developed during 1995 to
2013. Notable changes can be observed on the east side: the construction of the
Compost Shed and the packaged inert waste. Further developments occurred for
the new Family Park.



6. Topography of the SAWTP Location — STAGE 5.

According to the SLR EIS report of July 2004, the Topography of the site
identifies the general landscape of the area with:

a) Gently rolling hills to south-south-west of the plant, and across Triq Haz

Zabbar, to the north-north-west, mostly occupied by agricultural land.

b) Nearest main settlements of Zejtun and Marsascala, each about 1tkm away.

¢) An existing and functioning quarry across the Latmija Road to the west.
The site occupies low lying plans within a natural valley, running on a broadley
east/west alignment. Elevations over the site vary between 12 to 22 m from the
lowest point on the south-east end of the plant: the slope from the south-west to
the north-east has an overall gradient of 1:30.
The cross section of the site shown in Diagram 8, via a south-west to north-east
section, shows a dip towards the valley, with excess storm water diverted towards
the valley and onto the Marsascala Bay. The valley sides rise to the north, south
and west to elevations of about 45m above the datum point. The valley
continuous towards the Marsascala Bay due eastwards.
A major road artery flows to the north boundary of the site: Triq Haz Zabbar. The
west boundary borders Triq il Latmija.
The major use of the agricultural land lying to the south, west and across Triq
Haz Zabbar to the north, consists of small private fields growing fodder and
sparse cash crops.

Geology of the Site.
Based on the information submitted by the SRL EIA, the geological setting of the
site may be summarised as follows:
a) The site is founded upon an outcrop of Lower Coralline Limestone, with a
member thickness of about 8-17m.
b) The geological strata dip gently to the north-west. This is shown on
Diagram 8.
¢) Groundwater recharge for the area is likely to be precipitation water
directly on the surfaces of the surrounding area. Furthermore, since the
Plant lies at the base of a drainage feature of Wied iz-Ziju and Wied
Sant’Antnin, surface water runoff from the west, north and south drainage
areas shall steer towards the site, thereby providing more effective rainfall
for aquifer recharge, this shall dilute further any of the limited pollutants
that may be emitted from the plant.

Direction of Groundwater flow,

The flow shall be through the unsaturated Lower Coralline Limestone bedrock,
ultimately joining the groundwater in the underlying aquifer. The Lower
Coralline Limestone formation according to the EIA 2005, is the primary
freshwater aquifer for Malta. Although no groundwater level data are available
for the Lower Coralline Limestone Formation aquifer in the vicinity of the
SAWTP, available information surmises the following;:
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a) The thickness of the freshwater ‘lens’ thins out towards the coast, such
as the case with the site of the SAWTP. The degree of rock formation,
faults, karst development and boreholes influence the thickness of the
‘lens’.

b) The SAWTP site setting is close to the coast, it is adjacent to a large
geological fault, and therefore the aquifer thickness is considered to be
relatively thin. The lowest elevation of the SAWTP is just 15m above sea
level.

¢) Groundwater flow direction is expected to be in an east flowing
direction, towards the coast

Environmental Aspects.
In the preparation for the 2005 EIA it was observed that there are no natural
habitants within the site except for local trees and shrubs including olive,
eucalyptus, pine and oleander. The surrounding fringes are typical of disturbed
areas from trappers and hunters and paths leading to small agricultural lands.
The Il1-Maghluq area along the Marsascala bay is a Conservation 2000 area,
housing salt tolerant marsh communities and endangered protected species such
as the Maltese Killifish. The area is currently under study due to the invasive
rearing of ‘domestic’ ducks that ply the inlet.
Another protected site is situated about 800m north of the SAWTP, which is
Wied il-Baruni, scheduled as a Woodland Nature reserve. This site is, however,
perched at a further high level than the SAWTP.
However, it is very unlikely that the emissions from the SAWTP emissions shall
affect this site, due to the following:
a) the potential ground water contaminations due to the gaseous and
particulate emissions are insignificant,
b) potential contamination due to storm water drainage and run-off
collection from the site is most likely to be too dilute to effect any
potential hazards.

Drainage system

The Drains and Service pipework within the SAWTP is shown in Diagram 10.

There are four dedicated drainage systems on the site which are kept separate:

a) Rainwater culverts passing through the site flowing towards the east
boundary of the site, into the valley leading to Marsascala.
Potential contamination: spillages of waste waters and oils generated on site.
Risks: negligible (but perhaps occasional analytical measurements may be
carried out).
Justification: adequate containment measures and past analytical results.

b) Roof areas collection system which takes clean rainwater for irrigation
purposes.
Potential contamination: remote.
Risks: negligible.
Justification: no activities on roof; particulate matter deposition
insignificant.



c¢) A domestic waste water collection system of staff facilities and discharges

directly to the WSC sewer connection.

Potential contamination: remote.

Risks: negligible.

Justification: no untoward activities to generate pollutants from
administration and staff toilets; past analysis.

d) A second class run-off water reservoir located in the Compost Shed from all
trafficked area, the AD-plant MRF and dry-MTP. This water is filtered
through a sedimentation tank and stored in the 1,800 m3 second class water
reservoir. Discharge carried out by a bowser system. Connection with mains
sewer subject to approval by Water Services Corporation (WSC).

Potential contamination: likely with wastes from MRF and dry-MTP but
especially from AD-plant; notably suspended and solids, ammonia and
chlorides.

Risks: moderate, can be rendered negligible by basic water treatment.
Justification: inevitable presence of particulate matter and some process
water contamination; past analysis of water samples.

e) Process Water: Second class water is used to top up the process water
reservoir. The Process Water comes in contact with AD-Plant and is likely to
contain extracts from the anaerobic plant.

Potential contamination: most likely with wastes from organic
anaerobisation.

Risks: high to very high; can be rendered negligible by advanced water
treatment.

Justification: inevitable presence of odours, suspended and settleable matter,
ammonia, chloride, heavy metals, BOD and COD; past analysis of water
samples.

No fresh groundwater aquifers are present below the area of the site, the ground
water was considered to be brackish water due to the proximity of seawater
intrusion, and according to page 52 of this report, there were supposed to be no
boreholes in the vicinity of the site, the closest being approximately 500m to the
south-west of the site. However, WasteServ have been conducting routine
sampling and analysis from the following available boreholes:

Groundwater Sampling: Saliba Bros. BH1116

Kalcidon Vella BH 1205/97

Blank Sampling: Mr. Grazio Dalli BH2955/97

Mr. Francis Mugliett BH1516/97
The location of the Boreholes is shown in Diagram 11. The results of the analysis
carried out on samples from these boreholes may be observed in Appendix B.

No run-off or leakage water is allowed to flow to the surrounding roads, except
storm water run-off from the grounds, or discharged into the government sewers
except domestic sewage wastes. Storm water run-off is diverted to the valley, east
of the Site. All other waters are collected in holding/storage water tanks for re-
use. The analytical results of samples collected from these tanks (Process Water
Tank) are shown in Appendix B.



7. Air, Compost, Ground and Waste water Quality Measurements by
WSM. (STAGE 6 and 7)

WasteServ has appointed independent laboratories to carry out sampling and
analytical measurements on air and ground water quality from within the SAWTP
as well as other sampling points in the areas outside the Plant. The reports are
shown in condensed form in the Appendices as follows:

Appendix A: Reports of Analytical Measurements on Compost
samples collected from the Site at SAWTP.
Document Details:
Accredited Laboratory Reports from Scientific Analysis Limited
of Manchester UK, for December 2014.

Appendix B: Reports of Analytical Measurements on Different Water
Samples collected from the Site at SAWTP as well as Boreholes and
Seawater.
Document Details:
Accredited Laboratory Reports from CEFIT of Avola, Italy,
dated 29 January 2014.
Accredited Laboratory Reports from Scientific Analysis Limited
of Manchester UK, dated 19 August 2014.

Appendix C: Reports of Analytical Measurements on Air Samples
collected from Off-site SAWTP
Document Details:
Accredited Laboratory Reports from CADA of Sicily, dated 17
June 2014.

Appendix D: Reports of Analytical Measurements on Air Samples
collected from On-site SAWTP
Document Details:
Accredited Laboratory Reports from CADA of Sicily, dated 17
June 2014.

Appendix E: MSDS’s of the various oils and Process Chemicals used
on site at SAWTP.

Air Quality.
From records submitted by WasteServ, air quality measurements off-site were
conducted in 2014 for the following parameters as can be referred in Appendix C:

Total Particulate Matter
Ozone



Sulphur dioxide

Nitrogen dioxide

Hydrogen sulphide

Total hydrocarbons

Total VOC’s

Benzene

Mercaptans

Methane

Carbon monoxide

Arsenic

Cadmium

Mercury

Nickel

Lead

Dioxins and furans

Polycyclic aromatic hydrocarbons
Microbiological measurements
PM10 and PM2,5

The reports show that all these parameters were within normal European and
WHO limits (the reports by the CEFIT labs refer to standard Italian National
limits which comply with EC and WHO limits). This shows that the area within
the plant as well as within a few meters radius, the air quality was acceptable.
ACTION FOR MITIGATION: Reports confirm acceptability of the air
quality. No action.

WasteServ conducted additional air quality measurements on-site, through a
different laboratory on a quarterly basis, for the following parameters shown in
Appendix D:

Ozone Average
Ozone Max

Total Hydrocarbons
Total VOC's
Benzene

Methane

Dioxins and Furans
Carbon Monoxide
Arsenic

Cadmium

Mercury

Nickel

Lead

PMi1o

PM 2.5

Total Particulates
Hydrogen Sulphide



Sulphur Dioxide
Ammonia
Esters
Mercaptans
Indoles

Skatoles
Aspergillus
Ecoli

Yeasts

Total Coliforms

The laboratory reports indicate that the measured levels WITHIN THE
GROUNDS of the SAWTP were once again within international limits.
ACTION FOR MITIGATION: Reports confirm acceptability of the air
quality. No action.

It may be relevant to reproduce the results of the air quality measurements
undertaken by WasteServ WITHIN THE VARIOUS UNITS of the SAWTP,
notably the various Halls, in this report.

Table 10, Table 11 and Table 12 list the relevant results. These measurements
were conducted on schedule according to the IPPC programme and may be
referred in Appendix D.

The results indicate very high readings for particulate matter as follows:

Limits Inside Halls Outside Halls
Monthly MEAN | Quarterly MEAN

MTP
PM10 (ug/Nm3) 50 587.766 64.475
MTP
PM2.5 (ug/Nm3) 25 300.927 24.893
DML o 81.612
PM10 (ug/Nm3) 5 581.
by o 68.2 8
PM10 (ug/Nm3) 5 768.299 9.99

These values are substantially higher than the EC ambient levels. However the
United Kingdom Health and Safety Executive Workplace Exposure Limits
EH40/2005, lists the exposure limits for dusts containing cellulose, ferrous
particles, gypsum, pve and silicon, as the long-term exposure limit (8-hr TWA
reference period), as follows:

Inhalable dust .................. 10,000 pg/ms

Respirable dust ................. 4,000 nug/ms3

The United Kingdom Health and Safety Executive “Methods for the Determination of
Hazardous Substances” Number 14/3, General Methods for Sampling and
Gravimetric Analysis of Respirable and Inhalable dust, issued in February 2000,



gives the definition of inhalable as well as respirable dust. Particles lower than 10
microns in diameter, known as PM;,’s, are considered as particles that are able to
be inhalable, comprising also, the smaller particles that are considered to be small
enough to reach the lungs, the respirable fractions, considered to be PM. 5.

The reported measurements should therefore be evaluated from the following views:

a) The Quarterly Mean values for measurements carried out OUTSIDE the Halls
give somewhat higher values than those for AMBIENT EC limits. However
considering the very active traffic activity on site, as well as the adjacent busy
main road, and the typical PM values for certain urban areas in Malta, we
consider the values not to be excessively alarming.

b) The Monthly mean values for the measurements carried out INSIDE the Halls are
within the UK HSE occupational health and safety limits. However, no species
analysis was carried out to investigate the composition of these particles.
Although the other parameters were within the international guideline limits, the
limits for some parameters are not normally given. As examples, some gaseous
PCB components were high, as well as microbiological and nitrogen dioxide
values. It is therefore advisable to measure the composition of the PM particles at
least once a year on composite samples, in order to evaluate the possibility of land
or water contamination should these particles deposit on land.

The projected IPPC dust concentrations in the Halls according to Table 8, were
considered to be less than 10 mg/ma3. This projection was more than vindicated in the
measured values which were indeed less than 1 mg/ma3. Therefore if these results are
considered, the values calculated to be collected by the filters may be revised to just
10% of the given values as follows:

Source No. 1iMRF No. 2 MTP
hall: hall:

Projected total daily DUST amounts 3,040 5,320

in grammes

Revised total daily DUST based on 304 532

measured PM values

It must be stressed however that reference is being made to PM dusts, which are light
enough in mass to be extracted and filtered. Larger diameter particles >10 ug are
considered to settle inside the Halls’ floors. Perhaps it would be advisable to conduct
a quarterly Total Particulate Dust measurement rather than restrict to the PM’s.
Admittedly the latter is of more concern but then, so is other dust which may be
nuisance dust and which may sorb other substances of concern. An annual composite
analysis for the components of such dust is also recommended.

These high, air-borne levels of particulate matter should be captured by the air-filters
in the Halls. Therefore should not present a hazard to land and groundwater due to
possible settling outside the Hall and eventual leaching or transport and percolation.

ACTION FOR MITIGATION:



a) need to speciate the composition of the PM’s.
b) Need to measure the quantity of dust deposition inside the Halls
as well as their speciation.

Compost Quality.

Appendix A gives the analytical results of several sample of compost carried out
during 2014. Comments on compost and the standard values of pollutant
parameters are referred in Section 4 of this report.

ACTION FOR MITIGATION:

a) need to carry out the analysis of the leachate of the compost
sample in order to determine the ‘active’ ions that may be
leached and potentially contaminate land and groundwater.

b) Need to classify the compost as INERT waste, NONHAZARDOUS
waste or HAZARDOUS waste, for whatever application it may
found to be fit.

Refuse Derived Fuel

Table 6B gives a total of about 37,000 tonnes of wastes directed for export for
energy recovery. Analytical measurements on this waste have been conducted
however the levels are not high and have been acceptable for export to EU
countries for use as a fuel.

ACTION FOR MITIGATION: Reports confirm acceptability of the RDF
quality. Retain current management practice.

Wastes sent to Ghallies.

Table 6 B gives a total of 180 tonnes annually that are sent to the Ghallies landfill.
Surprisingly, we could not trace and records of chemical analysis that have ever
been carried out on this waste. It is normal practice in Malta, that Wastserv and
MEPA request waste contractors to provide an analytical report of the wastes
according to Directive 2003/33/EC. This directive classifies the waste as being
acceptable at an Inert, Non-hazardous or Hazardous landfill, or indeed, that the
waste is toxic and has to be processed.

Along with these wastes, the filter media described in Section 5 C, are also sent to
Ghallies. No trace and records of chemical analysis were found about this waste.
As reported in Section 5C, this waste may contain hazardous substances which
may require proper handling and disposal of this waste.

ACTION FOR MITIGATION: Chemical analysis should be carried out
on the two types of wastes in order to classify their handling and
disposal methods.

Waste waters.
Appendix B gives a breakdown of the analysis carried out on the various waters
collected from inside and outside the SAWTP, including borehole waters, Process



Waters, reservoir etc. The results indicate that there are two waste waters of
concern:

- the Second Class water Reservoir located in the Compost Shed, and
- the Process Waste Water.

Table 12 condenses the mean results of the analysis carried out on various waste
water samples, compared to LN139 of 2002 concerning the parameter limits for
waste waters intended to be discharged through the WSC waste water sewers . It
can be seen that the Process Water and Reservoir samples have elevated levels of
several parameters.
The Second Class water reservoir has high levels of:

- suspended solids,

- ammonia,

- chloride.
The levels of the ubiquitous chloride are high but are typical of typical local
second class or waste waters. In case the WSC object to these high levels, the
solution would be to desalinate via reverse osmosis.
The high levels of suspended solids can be resolved through the use of
flocculation; ammonia may be reduced by chemical means.
Based on the concentrations of these two parameters, this water does not affect
the ground water quality if used for irrigation since the suspended particles settle
in the soil and ammonia is absorbed by the soil.
ACTION FOR MITIGATION: Permission from WSC has to be sought
for approval to discharge.

The Process Water quality has high levels of:

- settleable particles,

- suspended particles,

- ammonia,

- chloride,

- lead,

- total boron,

- chemical oxygen demand (COD),

- biological oxygen demand (BOD).
This quality of waste water is not acceptable for discharge into the mains sewers
due to the high levels of boron and lead. The levels of chlorides are also
excessively high, notwithstanding the ubiquitous presence of this anion in local
waste waters. The settleable and suspended particles are high but can be treated.
COD and BOD need to be reduced.
Born and lead are toxic to plants and the levels are hazardous. It must be pointed
out however that the presence of boron (an ingredient in detergents) is surprising
since this element has been precluded for use in detergents imported into Malta.
Perhaps a more thorough chemical analysis may prove that the levels of boron
found in the Process Water were an odd occurrence.




ACTION FOR MITIGATION: Permission from WSC has to be sought
for approval to discharge, subject to proper advanced treatment to
reduce parameters in high concentrations.



8. Environmental Impacts and Risks on the Quality of Groundwater and
Land

Having examined the qualitative and quantitative emissions that could potentially
contaminate land and groundwater, we may now pinpoint the potential hazards and
mitigating actions that may be effected to curtail the emissions originating from the
SAWTP.

Section 5 of this report, details the air, liquid and solid wastes that are generated and
emitted from the plant, both in terms of type of waste as well as quantity. Table 14A and
Table 14B lists the risks and hazards associated with these emissions

A Risk Management Plan should include a table depicting the respective risks in terms
of a quantitative equation for the risk exposure to receptors. The following information
should be inserted in an appropriate table:

Emission: Which specific risk is likely to occur?

Event: What could happen?

Probability: How likely is it to happen?

Impact: How bad will it be if it happens?

Mitigation: How can you reduce the Probability (and by how much)?
Contingency: How can you reduce the Impact (and by how much)?
Reduction = Mitigation X Contingency

Exposure = Risk — Reduction

oON o AWM

The evaluation of Probability risk factors is explained in Table 15:

For each risk element on the list, the likelihood of it actually materialising, the
Probability function, may be High, Medium, or Low. It is advisable to use factor
number in order to figure Probability on a scale from 0.00 to 1.00, namely 0.01 to 0.33
= Low, 0.34 to 0.66 = Medium, 0.67 to 1.00 = High.

For each risk element on the list, the likelihood of it actually posing an impact function
on receptors may be High, Medium or Low. It is advisable to use factor numbers in
order to figure Probability on a scale from 0.00 to 1.00, namely 0.01 to 0.33 = Low, 0.34
to 0.66 = Medium, 0.67 to 1.00 = High. It should be necessary to include also the NI
(need information) and TBD (to be determined) factors in case no knowledge of the
emission is available. The evaluation of Impact risk factors is explained in Table 16.

Before conducting any mitigation and contingency exercise, it is necessary to quantify
the Risk associated with the specific emission; otherwise, chasing expensive mitigation
and contingence measures would be worthless. Table 17 is constructed in order to
quantify the Risk. The latter will depend on the Impact, as well as the Probability of the
impact actually occurring. The Low, Medium, High functions for Probability and
Impact, may be used for Table 18.



For a quantitative, albeit relative quantification using the numeric factor values, a
slightly more complex rating system is used, such as Table 18. There is no universal
formula for combining Probability and Impact. It will vary between experts and
between projects. This is only an example (albeit a real-life one). In the example of
Table 18 the mean of the sum of the Impact and Probability is given in the
corresponding cell.

Tables 18 and 19 indicate that:

a.) When the Impact has a high hazardous effect, the Risk is HIGH in spite of the
Probability of occurrence being NI or TBD or indeed Medium.

b.) On the other hand, a Low Impact may become a Medium Risk when the
Probability of occurrence is NI or TBD.

These tables may be specifically demonstrated by applying them to the emission of:
a) H.S and mercaptans from the AD plant.
b) Spillages (or disposal) occurring from the Spent Process water tank.
c) Particulate Matter (PM’s), emissions (notably the filtration units).
d) Heavy metals in solid wastes.

In order to commission a Risk Management Plan for accidental occurrences from the
AD Plant, the quantitative measurements of H.S and mercaptans shall be considered
crucial, even though these two gases constitute a relatively medium risk to land and
groundwater contamination. However they are useful tools to utilise as sentinels
for any malfunction of the AD Plant since they are relatively easier to measure
analytically.
Possible spillages from the Process water tank are curtailed by containment troughs.
However, due to the current accumulation of this water, the risk is considered to be
TBD until such time that:

a) the quality of the water is improved,

b) asolution for its disposal is found.
The measurement data available for the Particulate Matter from the MTP is used in this
assessment of the Probability of the Impact Occurring (PIO). The heavy metals present
in the compost analysis are considered adequate as a guide for the composition of other
solid wastes delivered to Ghallies, and is used for the PIO.

Table 19 gives a quantitative assessment of the potential situation as a function and
quantitative factor respectively.

It can be observed from Table 19 that:

1)  The Risk is generally HIGH for:
a. Spillage of accumulated Process Water.
b. MTP and MRF PM’s.
c. Compost Heavy Metals.



2) The Risk is HIGH for the MTP and MRF plant since the impact is still To Be
Determined (TBD).

CONCLUSIONS.

The effects on land and ground water quality from the emissions generated by the
activities at the SAWTP are as follows:

1. No reports are available on the effect of past use of the area as a dumping ground
for domestic, agricultural and industrial wastes. But the air quality analytical
measures as well as ground and seawater samples collected over the past five years
do not indicate any persistent high levels of toxic material that may be traced to
past contamination of the land and ground water.

2. There are no records of any untoward accidental spillage or spurious emissions of
toxic substances on or from the SAWTP.

3. There are no present risks to land or groundwater quality due to possible
precipitations from gaseous and particulate emissions from the SAWTP to the air.
Routine analytical measurements carried out over the past months within the site,
as well as outside the site, did not result in high levels that exceed international
ambient levels. These measurements were carried out on samples collected from
the following sampling points:

a. Air Quality.
i. from various points within the SAWTP grounds,
ii. from different points of the surrounding areas such as the Belvedere,
Inspire and the St Anthony Chapel on the hill to the south of the
Plant.
b. Water Quality.
i. samples of borehole waters from points about 200m,
ii. samples of sweater from Marsascala Creek,
iii. water reservoir as well as well water from inside the Plant.

4. There are no risks to land or groundwater quality due to the solid wastes from the
MREF, although the stock of RDF wastes should be controlled against collapse of the
stocked pallets.

5. The Second Class water reservoir water may be moderately hazardous to land and
ground water in case of gross spillages.

6. The Process Water has a toxic potential to land and water in case of spillage or
disposal. Proper treatment should be contemplated before possible disposal.
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Table 1 Description of Possible Emissions from Identified Points within the SAWTP — STAGE 1.

Site References

My Site Geographical Bearings .
n D;eifglgs 3, Deseription East North Emission Parameters/Classes
Odours, Microorganisms, Non-methane VOC’s
Ammonia, arsenic, asbestos, Cadmium, dioxins and furans,
P1 MRF Hall hydrogen sulphide, lead, mercaptans, Mercury, methane,
microorganisms, Nickel, non-methane VOC's, PCB, PM,o, PM, 5,
o s ” o ’ ” PAH
1473255 3575140 NO., SO., noise and PM,,’s
P MRF Bring-in Oil spillages. ' . - '

2 Area Benzene, carbon monoxide, nitrogen dioxide, noise, non-
methane VOC's, PM10, sulphur dioxide, total hydrocarbons,
total suspended solids

p MTP olant 14°29°56” 01’ 40" Ammonia, arsenic, asbestos, cadmium, dioxins and furans,
3 P 47325 357514 hydrogen sulphide, lead, mercaptans, mercury, methane,
P4 AD Plant 1433 35051 glj;céoblology, nickel, non-methane VOC's, PCB, PM,o, PM, s,
P5 Biogas burning 1402’ ors’
P6 Scrubber 4733 3575 Particulates, chlorine as HCl, TOC, odours, CO, NOx, SO,
Compost Shed 14°32’° 35°51°33”
Reservoir AD Ammonium, Arsenic, BOD, Cadmium, Chlorides, Chromium,
Py 14°33’ 35°52’ COD, Conductivity, Mercury, Nitrates, PAH's, Phosphates, Total
Process Water hydrocarbons
RO Plant feed,
P8 permeate and 14°33’° 35°52° Dissolved salts in the reject water
brine waters
Po Domestic 14°32’56” | 35°51°42” | Dissolved salts and microorganisms

wastewater




Table 2A. General Characteristics of Some Pollutants that are Emitted from the SAWTP

heavy metal particles

non-methane VOC's:

general
characteristics

Banticiialy suspended and (OO (e, dioxins, furans, PCB's
Description matter: PM1o, P d asbestos fibres cadmium, lead, metal sulphides and chlorides AH' > g "1 VOC's: methane
PM2.5 nuisance dust mercury, nickel, PAH s,l mielrcapt.ans an
e 5 volatile amines
chromium, tin
fragmentation of solid waste; combustion fragmentation of
particles due to site vehicles, both as s fragmentation of metal precipitation of hydrogen sulphide incineration/ combustion of methanogenesis:

potential source

emissions and re-suspension particulate
matter

asbestos containing
material

‘wastes

with ferric chloride

wastes

microbiological formation

Possible Site P1, P2, P3, P4, P5 and P6 P1, P2 And P3 P1, P2, P3 and P6 P3, P6 and Pg P1, P2, P3, P4, P5 and P6

Locations

mode of iand getthng and land S.etﬂmg and land settling land getthng and leaching at low pH water on land adsorption adsorption on land
e L ahon eaching leaching leaching

Table 2B. Relevant Literature on the listed Characteristics of the Pollutants

particulate
matter: PM10, suspended and
nuisance dust
PM2.5

asbestos fibres

heavy metal particles
and ions: arsenic,
cadmium, lead,
mercury, nickel,
chromium, tin

metal sulphides and chlorides

non-methane VOC's:
dioxins, furans, PCB's
and PAH's

VOC's: methane
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539.12:613:504.75 L. A. Jimoda
Department of Chemical Engineering,
Ladoke Akintola University of Technology,
Ogbomosho, Nigeria

USA EPA Safewater
Fact sheet: Asbestos
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Peter B. WoodburyBoyce
Thompson, Institute for
Plant Research at
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the Environment.
Cornell Waste
Management Institute
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sesc/pdf/pubs/water-eau/sulphide-
sulfure/sulphide-sulfure-eng.pdf
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Environmental Releases.
UNEP Proceedings,
Bangkok. J. Kielhorn, U.
Wahnschaffe and I.
Mangelsdorf. 2003.
Environmental health
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(WHO Environmental
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Table 2C. General Characteristics of Some Pollutants Emitted from the SAWTP that are Associated with Land Contamination

risks
associated
with land
contamination

heavy metal particles

particulate and ions: arsenic, non-methane VOC's:
Description matter: PM1o, asbestos fibres cadmium, lead, metal sulphides and chlorides dioxins, furans, PCB's VOC's: methane
PM2.5 suspended and mercury, nickel, and PAH's
nuisance dust chromium, tin
toxicity potential leaching of heavy meta'ls: p!ant uptak.e / tran§p0rteq; dry fibres | leaching of heavy meFa}s: releasg of toxic volatile hydrogen plan't uptake: persistent asphyxdant, explosive
absorption; may contain microorganisms carcinogenic plant uptake; soil toxicity | sulphide to flora and fauna carcinogens g
i i at pH <7.5 sulphides start to be
environmental may travel >100 ma){ el tan; may lt mayel 10 km},] persistent; rendered coxIl)verted to hl))rdrogen sulphide; bound to particulate and
fate: mobility km; conglomerate settles or d flong.g.meratgs Vt{:t soluble in soils; soluble sulphide microbial oxidised to organic matter, persist contributes to global warming;
degradability and precipitate CCEOTETRIES e ey v QUi in water elemental sulphur; air oxidization through the food chain
precipitate particles to precipitate T
RO asthmatic; irritant; asthmatic; irritant; irreversible cumulative blood metal sulphides (low levels) and persistent, relatively stable very volatile; relatively
EC ambient limits nuisance to more carcinogen; WHO poisoning or slow body chlorides (relatively high levels), N e innocuous to land
substance with high global mobility

imposed sensitive receptors

environmental limits;

secretion

naturally occurring in Maltese soils

contamination

impact of release

minimal unless very heavy conspicuous fallout

stems plant growth;
cumulative levels if
continuous
contamination; alkaline
nature of Maltese soils
renders metals to be
innocuous to water
drainage

high alkalinity of Maltese soils
impedes the dissolution of
sulphides to hydrogen sulphides;
water drainage carries chlorides to
water table..

half-life 2-18 months;
cumulative effect on soils in
the absence of anaerobic or
aerobic oxidation

apart from contribution to GH
effect, little or no effect

Table 2D. General Characteristics of Some Pollutants Emitted from the SAWTP that are Associated with Groundwater Contamination

risks
associated
with ground
water
contamination

heavy metal particles

particulate and ions: arsenic, non-methane VOC's:
Description matter: PM1o, asbestos fibres cadmium, lead, metal sulphides and chlorides dioxins, furans, PCB's VOC's: methane

PM2.5 suspended and mercury, nickel, and PAH's

nuisance dust chromium, tin

toxicity potential leaching angl dissolutiox} of heavy metals; low, unless high leaching and dissolution iessoﬂ;?/lf;:n]_;t:;igi?;I{éig?:sli;le leaching from land slightly soluble and

microorganism contamination of water concentration levels of heavy metals ot (LoD m, /1 percolation

present and water are ] s ety soble i 1 ST e

environmental fate onset of leaching or contamination may evaporated leaving free oxidised to harmless sulphate by ::;y: ll%nlte};ssorilzsezlc‘:z }; %/ ;’gg;:;i(:;lw;g e L

proliferate ground water streams dry fibres. permanent state in ionic aeration and chemical oxidation 8¢, 12 L

organics contamination

nature of
substance

permanent state in ionic forms

impact of release

minimal unless very heavy conspicuous
fallout; microbiological contamination
reversible by air exposure and/or
chlorine treatment

persistent but relatively
harmless as a suspension
in water (the USA EPA
guideline limits is 7M
fibres/1 for drinking
water)

forms

low stability with half life of < 3-5
days

persistent: 2-18 months

biodegradable of its low
soluble fraction < 5 weeks

EC drinking water limits unlikely to be exceeded

no effect




Table 3A. General Characteristics of Pollutants that are Emitted from the SAWTP

VOC's:
benzene,
carbon
monoxide,
hydrocarbons

Description

organic acids
and alcohols:
butanoic acid,
propanoic
acid, ethanoic
acid

bacteria: aspergillus,
E coli, yeasts, total
coliforms

inorganic gases:

hydrogen, ammonia,
sulphides, mercaptans,

indoles, skatoles

inorganic salts: sulph

liquid spillages of

nitrates, nitrites, chlorides

, fuel
oils, lube oils

fuel evaporation

potential source and combustion

incomplete
reduction to
methane and
carbon dioxide

aerobic growths on
organic wastes

odours emanating from
decay of organic wastes

drying of leached percolates

bring-in trucks and
vehicles

general N N A
characteristics Possible Site P1, P2 and P3 L2 5 125 P1, P2, P3, P4, P6 and P11 P4 and P9 1P, 13, L) ] e
Locations P5, P6, road
mdeah adsorption on settling on land; R —_—.!
& land; partially soluble in storm settling on land settling and adsorption settling and leaching Page :
contamination A percolation
soluble in water water
Table 3B. Relevant Literature on the listed Characteristics of the Pollutants
organic acids . q q .
VOC's: benzene, carbon and alcohols: bacterl.a S . IOrganic gases: . . liquid spillages of
5 5 5 aspergillus, E coli, hydrogen, ammonia, inorganic salts: sulphates, q
oty Iz sl yeasts, total sulphides, mercaptans nitrates, nitrites, chlorides v i Rl ails, i
hydrocarbons propanoic acid, colifm:ms indoles s]’(atoles > > > oils
ethanoic acid >

references

Tom Parkerton, 2001. A
Preliminary Analysis of
Benzene Fate in Industrial
Wastewater Treatment
Plants: Implications for the
EU Existing Substances
Risk Assessment. CEFIC
Aromatics Producers
Association and CONCAWE

UNEP Small Island
Developing States:
Assessment report.
Paris, France May
27-30, 2003:
Category name: n-
butyric acid/n-
butyric anhydride
category

James E. Shelton,
Using Municipal
Solid Waste
Compost. 1991.North
Carolina Cooperative
Extension Service.
Publication AG-
439-19

Impact on Health of Emissions from Landfill Sites. Health Protection Agency 2011




Table 3C. General Characteristics of Pollutants Emitted from the SAWTP that are Associated with Land Contamination

organic acids

I
WCTEH and alcohols: q q inorganic gases: a 5 S .
benzene, butanoic acid bacteria: aspergillus, hydrogen, ammonia. inorganic salts: sulphates, | liquid spillages of
Description carbon — ? E coli, yeasts, total s]’;] hi%les, — tar,ls nitrates, nitrites, wastewater : fuel
monoxide, pre dp h 5 coliforms 8 dpl l’( 1 P 2 chlorides oils, lube oils
G o o acid, ethanoic indoles, skatoles
acid
q may produce a variety of q q q 5
toxicity potential carcinogens Gl A i fungal metabolites in soil nutrient depletion of soil depletlo_n oflon_exchange clogging of air f‘md
‘water properties of soil water penetration
and plants
atmospheric
c photo oxidation -
environmental volatile and'does within 5 days; mob} lity bound to. partitions with soil and - - q
fate: mobili not undergo low partition particulate matter; water: half life estimated to naturally occurring in land mobility by vehicular
de .a dability partitioning or ot fgc'ent ith stability dependent on o 6’ months and water; uptake by plants tyres, wind and rain
risks associated 8r ty accumulation SHiCIent Wity temp., humidity wind 3
s soil precludes its
withland stability
contamination
easily hydrolysed
nature of carcinogen by el Iy I may cause intestinal toxic to plants and small . . . -
. el athsemsiion constant with diseases fauna increase of soil soluble salts soil contamination

soil renders
them harmless

impact of release

EC limits on
ambient air
quality

very low effects

nauseating, unpleasant small
in ground water

total dissolved salt increase

little effect

Table 3D. General Characteristics of Some Pollutants Emitted from the SAWTP that are Associated with Groundwater Contamination

.

organic acids

oo
VOC's: and alcohols: . . inorganic gases: P .
benzene, N N bacteria: aspergillus, . . . liquid spillages of
L. butanoic acid, A hydrogen, ammonia, inorganic salts: sulphates,
Description carbon f E coli, yeasts, total f . P . wastewater: fuel
. propanoic . sulphides, mercaptans, nitrates, nitrites, chlorides A .
monoxide, id. eth: . coliforms indol Katol oils, lube oils
hydrocarbons acid, ethanoic indoles, skatoles
Y acid
at ambient pH
ss;rizhﬂ;ieamons water suspension through highisolubilrtyiand
toxicity potential N P 4 percolation; toxic in high high solubility and percolation form suspensions
environmentally | land concentrations
slightly soluble harmless at low
and percolation levels
risks associated R q lativel Permanent residence
with ground fate biodegradable :tnal ;’)12 S‘::ﬂ? ﬁ‘;?fy Permanent residence of metals;
water with normal ot ooyt stable in nutrient rich usually biodegradable < 10 biodegradability of oils
contamination half-life of 4 p q waters weeks Metals permanent;
Bt weeks litoitygriiiton ermanent biodegradable < 2.
substance of <5 days P 8 et
weeks
e dru}klp g Little or no increase to q . Little or no increase to
a water limits 5 5 High TDS relegates quality of q
impact of release g no effect natural identical Odour renders normal environmental
unlikely to be ground water

exceeded

contaminants

contamination




Table 4A. EWC References and Quantities of Incoming Wastes at the Materials Recovery Facility (MRF) Hall, SAWTP.

Waste bio/ chemical storage mean weekly lo?atlon of period on site of
Description combosition method quant, tonnes site(s) of stockage prior to
(EWC) p ’ stockage treatment
paper/cardboard
15 01 01 packaging MREF shed 44.79 MREF shed max. 5 days
15 01 02 plastic packaging MREF shed 15.83 MREF shed max. 5 days
150104 metal packaging MRF shed 28.52 MRF shed max. 5 days
15 01 06 mixed packaging MREF shed 141.26 MREF shed max. 5 days
15 01 07 glass packaging MRF open yard | 50.78 MRF open yard 3-4 months
20 01 01 paper/cardboard MREF shed 14.5 MREF shed max. 5 days
20 01 39 Plastics MRF shed 8.96 MRF shed max. 5 days
20 01 40 Metals MREF shed 3.06 MREF shed max. 5 days
TOTAL
WEEKLY 307.7 tonnes
TOTAL
MONTHLY 1,230.8 tonnes
TOTAL
ANNUALLY 16,000.4 tonnes




Table 4B. EWC References and Quantities of Incoming Wastes at the Mechanical Treatment Process (MTP) Hall, SAWTP.

mean
Waste weekly location of period on site of
Description bio/ chemical storage quant, site(s) of stockage prior to
(EWC) composition method tonnes stockage treatment
biodegradable kitchen
20 01 08 waste MTP shed 37.15 MTP shed max. 2 days
20 03 01 mixed municipal waste MTP shed 954.21 MTP shed max. 2 days
20 03 02 waste from markets fg%g{RF shed 9.96 MTP shed max. 2 days
TOTAL
WEEKLY 1001.32
TOTAL
MONTHLY 4,005.28
TOTAL
ANNUALLY 52,068.64




Table 5A. EWC References and Quantities of Incoming/ Outgoing Wastes from the Materials Recovery Facility (MRF) Hall, SAWTP.

Incoming at MRF Outgoing at MRF
period on
Waste . . mean - ,.ation of site of g for Packaged for
Descrinti bio/ chemical storage weekly . Export -
escription composition method uant site(s) of stockage INERT Export -
(EWC) P q ’ stockage prior to ’ INERT, annual
tonnes weekly
treatment
paper/cardboard
15 01 01 packaging MRF shed 44.79 MRF shed max. 5 days 44.79 2,320.08
15 01 02 plastic packaging MRF shed 15.83 MRF shed max. 5 days 15.83 823.16
15 01 04 metal packaging MREF shed 28.52 MRF shed max. 5 days 28.52 1,483.04
15 01 06 mixed packaging MRF shed 141.26 | MRF shed max. 5 days 141.26 7,345.52
MRF open MREF open
15 01 07 glass packaging yard 50.78 yard 3-4 months 50.78 2,640.56
20 01 01 paper/cardboard MREF shed 14.5 MREF shed max. 5 days 14.50 754.00
20 01 39 plastics MRF shed 8.96 MRF shed max. 5 days 8.96 465.92
20 01 40 metals MRF shed 3.06 MRF shed max. 5 days 3.06 159.12
TOTAL 307.70 | 16,000.40




Table 5B. EWC References and Quantities of Outgoing Wastes from the Mechanical Treatment Process (MTP) Hall, SAWTP.

Incoming at MTP Outgoing at MTP
Packaged
. period on Packaged for Packaged for Packaggd for Packaggd for Packaged for
mean location . Ghallies for Ghallies
Waste bio/ chemical storage weekl of site(s) site of Export - Export - Landfill - Landfill - Compost Compost Land
Description P 8 y stockage EWC Description Weekly Annual Directed to NON- NON- Land Cover Cover - NON-
(EWC) composition | method | quant, of prior to HAZARDOUS | HAZARDOUS NON- NON- -NON- | HAZARDOUS
tonnes stockage HAZARDOUS HAZARDO
treatment , weekly annual HAZARDO , weekly
, weekly US, annual US, weekly
digestate from
. bic
biodegradable MTP MTP anaero Used as landfill
200108 kitchen waste shed 3715 shed max. 2 days 196 @) :;iarfimci;:tl of 9845 5119.33 cover 9845 53 119'33
waste
mixed Directed from
o MTP MTP paper and MTP to MRF to
20 03 01 m:glsctlsal ched 954.21 shed max. 2days | 191201 cardboard 5.12 266.38 e 5.12 26638
recyclable
Directed from
waste from MRF MTP MTP to MRF to
20 03 02 markets shed 9.96 shed max. 2 days | 1912 02 ferrous metal 25.51 1,326.45 i el 25.51 1326_ 45
recyclable
Directed from
non-ferrous MTP to MRF to
191203 metal 0-39 2008 be processed as 0.39 20.08
recyclable
Directed from
plastic and MTP to MRF to
191204 rubber 5:93 GOSN be processed as 5.93 3084
recyclable




Table 5B. EWC References and Quantities of Outgoing Wastes from the Mechanical Treatment Process (MTP) Hall, SAWTP, cont’d.

Outgoing at MTP
Packaged for Packaged f Packaged for Packaged for Packaged for Packaged for
Export - Exacortg-eNOg\rI- Ghallies Landfill Ghallies Landfill - Compost Land Compost Land
EWC Description Weekly Annual Directed to NON- H}\)ZARDOUS - NON- NON- Cover - NON- Cover - NON-
HAZARDOUS annual HAZARDOUS, HAZARDOUS, HAZARDOUS, HAZARDOUS,
, weekly weekly annual weekly weekly
To Landfill - whilst this fraction may be
treated in the same way as 19 12 10 from
combustible the MRF, the material was sent to
191210 waste 3-39 s landfill due to high cost related to export 3-39 17616
as well as potential odour problems
during export
other wastes
T TR T from 792.00 To Landfill — this fraction consists of a mixture of
9 mechanical materials as outlined below.
treatment
included as part of 19 12 12 — This
Reiects from fraction may be directed for energy
d ) MTP 23939.05 recovery (Refuse Derived Fuel) but due 460.37 23,939.05
ry to current lack of local facilities would
need to be exported at high cost.
included as part of 19 12 12 - This
Bulk fracti be di d
material raction may be directed for energy
£ 13331.5 recovery (Refuse Derived Fuel) but due 256.38 13,331.50
rom dry e
MTP to current lack of local fgcﬂltles would
need to be exported at high cost
Organics
from dry 193.58 included as part of 19 12 12 3.72 193.58
MTP
Heavy
rejects from included as part of 19 12 12 — consists
sand trap 3,734-13 mainly of inert materials. 71.81 3,734-13
(wet MTP)
Organic
fraction to 931.06 48415.06 To wet MTP
wet MTP
TOTAL | 829.22 | 43,119.57 | 3.39 | 176.16 | 98.45 | 5,119.33 |

OVERALL TOTAL 49,346.12 tonnes annually




Table 6 Limit Values of heavy metals in mg/kg in Composts from MSW.

Country United Kingdom Italy
%KROFS : j(iomp‘ost'ing %imitlx.zglues Green (ACV) and
Regulation h omposte ssoclation | for soll MIXED Composted
ousehold Quality organic A
, . mendment (ACM)
waste Label fraction
Cd 0.7 1.5 10 1.5
Cr, total 70 100 500 N/A
Cu 70 200 600 150
Hg 0.4 1 10 1.5
Ni 25 50 200 50
Pb 45 150 500 140
/n 200 400 2500 500
As N/A N/A 10 N/A
Table 6B. Some Typical Analytical Results obtained on Compost from the
SAWTP.
Parameters Unit of measure
Total organic carbon 21.4 | %
Total nitrogen 28288 | mg/kg
Organic Nitrogen 27900 | mg/kg
Ammonium Nitrogen (NH4-N) 812 | mg/kg
Nitrite Nitrogen (NO2-N) 0.8125 | mg/kg
Nitrate Nitrogen (NO3-N) 0.875 | mg/kg
Total Phosphorus (P) 5783 | mg/kg
. Soluble Phosphorus (P) 3.125 | mg/kg
Nutrients Total Potassium (K) 6056 | mg/kg
Soluble Potassium (K) 1418 | mg/kg
Soluble Magnesium (Mg) 245 | mg/kg
Calcium 69813 | mg/kg
Soluble Sulphur (S) 34.375 | mg/kg
Soluble Iron (Fe) 08.8 | mg/kg
Soluble Boron (B) 1.8 | mg/kg
Soluble Manganese (Mn) 1.375 | mg/kg
Water soluble chloride (Cl-) 3454 | mg/kg
Parameters Unit of measure
Cadmium <1 mg/kg
Chromium 39.1 | mg/kg
Heavy Copper 107.25 | mg/kg
Metals Mercury 0.188 | mg/kg
Nickel 21.5 | mg/kg
Lead 242 | mg/kg
Zinc 415 | mg/kg




Table 7. Calculated quantities of Particulate Matter collected by the Filtration Units.

Source

No. 1MRF hall:
Combined source
and hall air
collection

No. 2 MTP hall: Combined
source and hall air
collection (both dry and
wet)

No.3 AD
aerobisation tanks
Exhaust air
collection

Flow daytime /night times m3/hr

38,000/ 0

42,500 / 12,000

8,000 / 8,000

Dust mg/ms3

> 10, assume 10

> 10 assume 10

<10 assume 10

Total daily DUST amounts in grammes (8 hour day

and 16h night) dust collection at 100% efficiency 3,040 5,320 1,920
Total ANNUAL dust amounts in
KILOGRAMMES (8 hour day and 16h night) 1,110 1,042 ~01

dust collection at 100% efficiency

Odour OU/ms3

app. 1,000 — 2,000

1,000 - 10,000 average
4,000

2,000 - 10,000

according to the Technical Guidance Note IPPC H4 of the UK Environment
Agency 2002, Odour Units may be converted to mg/m3 by the equation D =
Ca/Ta D is the odour concentration of a mixture (dimensionless, odour units

ouE m -3) Ca is the chemical concentration of compound (a) inmg m -3 Tais | 1, 52 3 .0 4 7.6

the published odour threshold value of compound (a) in mg m -3. for

example hydrogen sulphide is 0.00076mg/m3. Thus we can convert the

Odour units into mg/m3 for H2S

Total daily H.S amounts in grammes (8 hour day and

16h night) dust collection at 100% efficiency 462 1,617 584

Total ANNUAL H.S amounts in

KILOGRAMMES (8 hour day and 16h night) 169 590 213

dust collection at 100% efficiency

Total organic carbon mg/ms3 00 - 800 average
app. 50 20 — 70 average 50 250 8

Total daily CARBON amounts in grammes (8 hour 6.6 6

day and 16h night) dust collection at 100% efficiency | 15,200 20,600 9,600

Total ANNUAL carbon amounts in

KILOGRAMMES (8 hour day and 16h night) 5,548 9,709 3,504

dust collection at 100% efficiency




Table 8. Emissions based on Euro 5. Preliminary draft proposal for a Regulation of the European Parliament and of the Council relating to the
emissions of atmospheric pollutants from motor vehicles (Euro 5)

Mass of total

Mass of CO Mass of NOx Mass of PM's
hydrocarbons
. . Petro . . . .
Calculation Location 1 Diesel Petrol Diesel Petrol Diesel Petrol Diesel
Emission threshold limits in grammes per kilometre, (for
vehicles all vehicles), grammes per kilometre (Ref. Directive 1 0.5 0.075 N/A 0.06 0.2 N/A 0.005
1999/96/EC)
Maximum distance travelled by each vehicle, around SAWTP o o o o o o o o
periphery approximately 0.75 kilometre 75 75 75 75 75 75 75 75
Total number of vehicle counts Weekday 70 214 70 214 70 214 70 214
Total number of kilometres covered
by vehicles Weekday 52.5 160.5 52.5 160.5 52.5 160.5 52.5 160.5
Total mass in grammes emitted by
vehicles inside SAWTP area over the 8- Weekday 52.50 80.25 3.94 N/A 3.15 32.10 N/A 0.80
hour working day
Total mass in grammes emitted by
vehicles inside SAWTP area, over a mean | weekday 6.56 10.03 0.49 N/A 0.39 4.01 N/A 0.10
60 minute period
Mean concentration in microgrammes
per square metre, over the 47,000 sq
m area of SAWTP, during a 60 minute Weekday 140 213 10 N/A 8 85 N/A 2
period
Mean concentration in microgrammes
per cubic metres, dispersed through a weekday 14 21 1 1 9 N/A o
mean of 10 m flux height. N/A
L. Upper assessment

Limit values for CO and benzene (a threshold, eight hour 7000 benzene 3.5 32 14
hydrocarbon) (Directive 2000/69/EC), average ug per cu m
NOx and particulates in Directive Lower assessment
1999/30/EC (LN 224 of 2001) threshold eight hour 5000 benzene 2 26 10

average ug per cu m




Table 9 Distances of the SAWTP from the nearest town centres.

Town Centre Bearings from Distance from
SAWTP SAWTP
Fgura north-west 2.7 km
Zabbar north-north-west 2 km
Zejtun south-west 1.2 km
Marsascala East 1.8 km




Table 10. Results of Air Quality measurements at the MTP Hall

Inside Outside Inside Outside Inside Outside
MTP Limits Mljzillfly Qu};ﬂﬁ-]y MTP Limits gzgsterly gzgsterly MTP gﬁ:ills'terly gﬁ:llstel‘ly
MEAN MEAN MEAN MEAN MEAN MEAN
?nrlz;rrlno;)ﬁa 18 0.25 0.046 Ozone (ug/m3) 120 5.433 44.667 PCBs(pg/m?)
1&1;;11131; 6 _ _ NM VOCs(mg/m3) - - - 28 26.333 12.167
37::13)“05 0.01 . - Benzene (pig/m?3) 5 - - 52 17.367 7.533
f?:%z;iim 5 - - Dioxins & F.urar.lS(pg/m3) - 0.02 0.04 77 - -
sulfide (mg/m3) 0.03 0.02 Sulfur Dioxide(ug/m3) 125 9.767 12.85 81 - N
tg;?ng) 0.5 0.38 - Esters(ug/m?) - 517.5 20.33 101 6.633 4-4
xlegl}i:i‘%tans 35 - - CO(mg/m3) 10 1.547 0.89 105 ) )
ﬁlfga/tﬁ}gf . . - PAHS (ng/Nm3) - - 5.3 114 - -
{ﬂg;)rlrf:) - - - PCBs (pg/m3) - 26.333 12.167 118 2.9 2.467
?ﬁi’;/cr‘:;’; 0.1 0.000009 | 0.000007 PAHs(ng/Nm3) 123 - -
?g;g‘)ane - - - Acenaphthene 6.575 0.69 126 - )
f:glyﬁlr;n)mes ) B - Acenaphthylene 1.675 0.55 138 3.767 2.767
?CSPPS/I;?HHS _ _ - Anthracene 12.675 1.71 153 4.7 3-333
?(C‘i:ag;f) - - - Benz(a)anthracene 0.83 0.975 156 - -
gll\gll/ll\(l)mﬂ 50 587.766 | 64.475 Benzo(a)pyrene 0743 - 87 ) )
iy |25 | 300.927 | 24.803 Benzo(e)pyrene 3.3 055 167 : :
Total ticle.FU/t) . . - Benzo(b)ftuoranthene 1.303 0.415 169 - -
gllgc/l;‘l’g) 20 - - Benzo(ghi)perylene 1.46 1.4 180 6.7 0.0014
Benzo(j)ftuoranthene 1.1 - 189 - -




Table 10, cont’d Results of Air Quality measurements at the MTP Hall

Benzo(k)fluoranthene 0.553 0.55
Chrysene 1.377 0.37
Coronene 1.265 0.55
Dibenz(a,h)anthracene 0.69 0.83
Fluoranthene 16.6 2.533
Fluorene 24.55 2.508
IndenoCtss
Phenanthrene 119 8.75
Pyrene 13.075 2.55




Table 11. Results of Air Quality measurements at the MRF Hall

Inside Halls | Outside Halls Inside Halls Outside Halls
MRF Limits monthly Quarterly MRF Limits quarterly quarterly
MEAN MEAN MEAN MEAN
é::;%l)ﬁa 18 0.119 0.035 Arsenic(ng/m3) 6 - -
zg%l;&gggg /m3) A 0.007 0.009 NM VOCs(mg/m3) - 1.093 0.0099
z/[negl}f;'%tans 35 - - PM 2.5(ug/m3) 25 276.5 30.966
?ﬁ;}g}gj ; ; ; Asbestos(f/ml) 0.01 ; ;
zﬁg;);f“s ) - - - Nickel(ng/m3) 20 - -
Methane (ppm) - - - g:::_z;lnss(s; /Nm3) - 0.066 0.03025
‘(&CSFPS/IzgiHuS - - - Mercury(mg/ms3) 0.1 0.0000039 0.0000056.5
Yeasts (CFU/t) - - 18.5 Cadmium(ng/m3) 5 - -
?lll\;;l(\)Tm‘ﬂ 50 581.612 43.303 Lead(pg/m3) 0.5 0.37 0.0855
gg:larll tS(EIéFU 7t - - - Polyamines(mg/m3) - - -
PAHs(ng/Nm3) - 51.75 24.125
PCBs(pg/m3) - 310 19.25




Table 12. Results of Air Quality measurements at the WAS Hall

Inside Halls Oﬁzslllge Inside Halls Outside Hall
WAS Limits Monthly uarterl WAS Limits quarterly quarterly
MEAN q y MEAN MEAN
MEAN
Ammonia (mg/m3) 18 0.482 0.033 glegl/l;?)le 5 2.725 -
Carbon
Hydroggen sulfide ~ 0.033 0.019 Monoxide 10 2.1306 0.622
(mg/m3) 3
(mg/m3)
Mercaptans (mg/m3) 35 - - gnlvgl /};%C S - - -
Nitrogen
3 - - -
Skatoles (ug/m3) dioxide (iig/m3) 40 335 14.866
Sulphur
3 - - -
Indoles (ug/m3) dioxide (uig/m?) 125 5.975 2.7
Methane (ppm) - - -
Polyamines (ug/m3) - - -
Aspergillus (CFU/t) - -
Yeasts (CFU/t) - 260 62
PM10 (ug/Nm3) 50 768.299 89.99
Total Col. C t
otal Col. Counts ) 156.333 )

(CFU/t)




Table 13. Condensed List of Analytical Measurements on Waste Waters collected from the SAWTP

LN139 of

WSC
Overall 2002 Treated Borehole water o Process li\lllax;(ejlf'f wastewater
Discharge | @ ean P Saliba Dalli Vella Water cos';:ggﬁ from MTP
2013
pH 6-10 6.7 7.4 7.25 7.23 7.3 7.05 7.025
SETTLEABLE SOLID mg/1 20 nd nd nd nd nd Nd
SUSPENDED SOLIDS mg/1 500 18.2 nd nd nd nd
TOTAL KJELDAHL NITROGEN mg/1 100 53.2 35.2 37.35 31.8 23.5 -
AMMONIUM NITROGEN mg/1 2.8 0.16 nd nd 1.05 -
SULPHIDES and COMPOUNDS mg/1 10 nd nd nd nd nd 0.93 Nd <1
HYDROCYANIC ACID AND me/las | 40 nd nd nd nd nd nd O
TOTAL SULPHATES mg/1 1000 664.8 272 249.9 269.05 | 194.35 266 208.4 347
FREE AND EMULSIFIED GREASE mg/1 200 28 9.5 12.75 4.75 5 70.8 22.85 <0.05
FREE CHLORINE mg/1 100 <0.03
CHLORIDE mg/1 1000
TOTAL CHROMIUM mg/1 5 nd nd nd 0.028 0.024 0.035 0.019 <0.005
TOTAL SILVER mg/1 5 nd nd nd nd nd 0.4 Nd <0.0005
TOTAL NICKEL mg/1 5 0.012 0.0013 0.0008 0.009 0.011 0.064 0.055 0.0048
TOTAL COPPER mg/1 5 0.015 nd nd 0.014 0.015 0.54 0.15 0.011
TOTAL LEAD mg/1 1 0.099 0.002 0.002 0.012 0.012 0.16 0.0046
TOTAL ZINC mg/1 10 0.28 0.063 0.0097 0.087 0.08 3.18 1.05 0.046
TOTAL NON-FERROUS METALS mg/1 30 0.39 0.13 0.101 9.43 8.78 25.2 1.44 0.03
{,&TTAAESOLUBLE NON-FERROUS mg/1 10 0.28 0.064 0.08 3.97 2.68 6.3 0.63 0.028
TOTAL ARSENIC mg/1 0.05 nd nd nd 0.025 0.003 0.025 0.025 <0.005
TOTAL FLUORIDE mg/1 10 nd nd nd nd nd nd <0.2
TOTAL BORON mg/1 2 1.46 0.74 0.5 0.86 0.78 1.33 0.92
CHEMICAL OXYGEN DEMAND mg/1 983 267 161.75 45.75 97-25 97.5 578.25 260
BIOLOGICAL OXYGEN DEMAND mg/102 492 104 63.25 16.55 38 38 287 100




Table 14A. Risks, Hazards and Action in terms of the Activities at SAWTP.

SAWTP Activities

Risks and Hazards

Recommended Action

Incoming vs Outgoing
Wastes.

The outgoing quantities correspond to the incoming quantities
as far as the MRF is concerned. There is a far greater amount of
wastes collected from households and markets. These constitute
a more hazardous potential than the waste arriving at the MRF.

More special attention should be given to
wastes arriving at the MTP, with proper
documented descriptions of each load and
details of the visually inspected
composition and possible source.

Non-hazardous
Wastes going out of
the SAWTP following
treatment.

There is a quantity of wastes that are sent to the Ghallies
engineered landfill that may have various contaminants that
may leach out. Furthermore no analytical measurements have
been made to classify the waste as INERT, NONHAZARDOUS or
HAZARDOUS according to Directive 2003/33/EC. These wastes
are separated as :

COMPOST (5,119.33 tonnes),

REJECTS (3,734.13 tonnes),

BALANCE (8,566.8 tonnes),

COMBUSTIBLE (176.16 tonnes)

REJECTS (23,939 tonnes),

ORGANICS (193.58 tonnes).

A total of about 41,500 tonnes annually. The possible
contaminants that may be present include a quantity of iron
sulphides which may liberate hydrogen sulphide at a low pH.
Heavy metals are likely to be present as well. However it is
imperative to investigate whether these metals are indeed
leachable. it may well be that a study on these wastes may reveal
that they are inert, in which case they may be discharged at an
inert landfill; the tests may also indicate that disposal at an
engineered landfill may be precluded.

Representative sampling and analysis
according to Directive 2003/33/EC for
each waste fraction sent to Ghallies.

Solid Particles
collected from the
Air-Filtration Units.

Filtered particles may contain several potential pollutants,
which may be dispersed at the landfill and leached to
ground water.

Filter wastes should be analysed
according to Directive 2003/33/EC,
and evaluated for the possible
dispersion of the particles.




Table 14B. Risks, Hazards and Action in terms of the Activities at SAWTP.

SAWTP Activities

Risks and Hazards

Recommended Action

Liquid wastes from
the RO brine and
spent Process
Water.

The quantity of spent Process Water is not known. It is
retained in a tank that is contained in a spillage through, so
accidental spillages are curtailed. However this spent
Process Water is most likely to be highly contaminated
with dissolved and suspended heavy metals, with a
probably high quantity of iron and sulphides.

It is important to control the pH of this
waste to >10. However its chemical
composition must be known. Its
disposal following treatment must also
be resolved as soon as possible.
Thorough documented maintenance
programmes should be introduced to
verify the mitigation programmes that
are in place. This waste is perhaps the
only potential hazard to contaminate
the valley adjacent to the Family Park.

Lubricating and
treatment oils.

The waste management of these wastes is in place. There
exists a remote possibility of spillage on site.

Retain the current waste management

Vehicle combustion
emissions.

The number of vehicles commuting within the SAWTP do
not pose a risk or hazard to land or ground water

Retain the current waste management

Combined Heat and
Power Plant and Gas
Flare.

The given quantity of generated H2S is very high: 5257 kg
annually. This does not correspond to the quantity of ferric
chloride used to mitigate against this production of H2S.

The use of the ferric chloride solution
should be investigated. Calculations
presented in this report show that the
amount of ferric chloride solution is
much lower than the calculated
generated quantity of hydrogen
sulphide.

Gases and
Particulates
Generated due to
handling of the
waste materials.

According to the several analytical measurements carried
out onsite and off-site at the SAWTP, no untoward
hazardous levels of toxic gases were measured. The levels
of PM’s were found to be high, but acceptable to EU limits
for ambient measurements and OHSA occupational levels
for indoor.

Current environmental measures to be
retained.




Table 15 — Probability Risk Factors

TBD

M Medium has happened occaglonally; h.as a ree}sonable but not completely
expected chance of it happening again
has happened very infrequently or is expected not to happen except
L Low .
infrequently
not P, : -
N/A applicable the risk is irrelevant to the project or facility

determined

additional study will be required; consider High probability until
actual measurements prove otherwise

Table 16 — Impact Risk Factors

The emission will have some impact on the receptors and be
M medium detected by a number of receptors; possible disruption in the
plant’s services for some non-critical users.
L low No service disruption of service or negative effects are expected;
any negative impact can be corrected with the minimum effort
N/A ZSLH cable the risk is irrelevant to the project or facility
current available information impedes the determination of
need e s . : .
NI information probability; information must come from outside sources; consider
High probability until otherwise identified
TBD to be additional study will be required; consider High probability until
determined | actual measurements prove otherwise

Table 17 — Risk Quantification

Probability of Impact occurring: Function




Table 18 — Example of Impact and Probability

Probability of Impact occurring: Factor

Table 19

Probability of Impact occurring.

. Current
Biogas H.S Impact
and

considered to
Mercaptan

Spillage of
Accumulated
Process
Water

MTP/ MRF
PM’s

Compost
Heavy
metals

Impact as Factor 0.2 0.5

. Current
Biogas H.S Impact
and

considered to
Mercaptan

N/A

Spillage of
Accumulated
Process
Water

MTP/ MRF
PM’s

Compost
Heavy
metals
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Diagram 2. Distance of Plant from nearest Town Centres
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Diagram 3. Artist’s Impression of the SAWTP Facilities.
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Diagram 4. Wind Rose Ratio of Wind Direction over the SAWTP
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Diagram 5. Site Plan of the Potential Emission Points to Land and Groundwater within the SAWTP as per Table 1.
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Diagram 6. Sketch Diagram of the Potential Emission Points to Land and Groundwater within the SAWTP as per Table 1.
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Diagram 7. Outline Borders of the SAWTP site.
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Diagram 8. A geological Cross-Section of the SAWTP, showing the Rock Strata.
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Diagram 9 Site Diagram from 2005.

L i ETRRTE

g

67




Diagram 10. Site Plan of the Drainage System at the SAWTP.
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Diagram 11 Location of the Boreholes
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Diagram 12: Orthophotic Diagram of the plant WSM 1978
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Diagram 13: Orthophotic Diagram of the area in 1994
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Diagram 14. Orthophotic Diagram of the Plant. Google Map 1998
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Diagram 15 Orthophotic Diagram of the Plant. Google Map 2002

Googleearth

73



Diagram 16 Orthophotic Diagram of the Plant: Google Map 2006
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Diagram 17 Orthophotic Diagram of the Plant. Google Map 2009
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Diagram 18 Orthophotic Diagram of the Plant. Google Map 2011

76



Diagram 19 Orthophotic Diagram of the Plant. Google Map 2012
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Diagram 20 Orthophotic Diagram of the Plant. Google Map 2013
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Diagram 21 Orthophotic Diagram of the Plant. MEPA Map 1998
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Diagram 22 Orthophotic Diagram of the Plant. MEPA Map 2004
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Diagram 23 Orthophotic Diagram of the Plant. MEPA Map 2008
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Diagram 24: Orthophotic Diagram of the plant WSM 1995 prepared by SLR
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SA [ Scientific Analysis Laboratories Ltd et Sea
Certificate of Analysis e o
-

&", 5 COHECERT (ITR STITMSES ccrmauny Tel : 0161 874 2400
Fax : 0161 874 2468

Scientific Analysis Laboratories is a

limited company registered in England and

Wales (No 2514788) whose address is at

Hadfield House, Hadfield Street, Manchester M16 9FE

Report Number: Supplement to 372475-3

Date of Report: 19-Dec-2014

Customer: Robert Cortis
7
Little Danny FI.2
Dun Xand Cortis Str
Birkirkara BKR 1530
Malta

Customer Contact: Mr Robert Cortis

Customer Job Reference: Digestate
Date Job Received at SAL: 22-Jan-2014
Date Analysis Started: 23-Jan-2014
Date Analysis Completed: 19-Dec-2014

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

All results have been reviewed in accordance with QP22

= Report checked Issued by :
- and authorised by : Mr Richard Wong -
UKAS B Mr Ross Walker Project Manager L/-/JZJ L,ZQ:
B Customer Services Manager
1549
(Land)
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SAL Reference: 372475

Customer Reference: Digestate

Soil Analysed as Soil
Soil Suite
SAL Reference| 372475 001
Customer Sample Reference Dig
Date Sampled | 20-JAN-2014
Determinand Method S.arr%sptle LOD Units
Ammonia expressed as N T22 AR 5 mg/kg 1500
Carbon / Nitrogen ratio T85 AR Ratio 9:1
NO3 expressed as N T11 AR 1 mg/kg <1
NO2 expressed as N (2:1) 1275 AR 2 mg/kg (176) <10
Nitrogen (Total) T85 AR 70 mg/kg 15000
Nitrogen(Kjeldahl) T116 AR 70 mg/kg 15000
PCB (Total Tri-Hepta) T | AR [0.00005] mgkg 0.012
Naphthalene T149 AR 0.01 mg/kg 0.06
Acenaphthylene T149 AR 0.01 mg/kg <0.01
Acenaphthene T149 AR 0.01 mg/kg 0.02
Fluorene T149 AR 0.01 mg/kg 0.02
Phenanthrene T149 AR 0.01 mg/kg 0.09
Anthracene T149 AR 0.01 mg/kg 0.01
Fluoranthene T149 AR 0.01 mg/kg 0.10
Pyrene T149 AR 0.01 mg/kg 0.10
Benzo(a)Anthracene T149 AR 0.01 mg/kg 0.04
Chrysene T149 AR 0.01 mg/kg 0.04
Benzo(b/k)Fluoranthene T149 AR 0.01 mg/kg 0.06
Benzo(a)Pyrene T149 AR 0.01 mg/kg 0.03
Indeno(123-cd)Pyrene T149 AR 0.01 mg/kg 0.03
Dibenzo(ah)Anthracene T149 AR 0.01 mg/kg 0.01
Benzo(ghi)Perylene T149 AR 0.01 mg/kg 0.03
PAH(total) T149 AR 0.01 mg/kg 0.64
Arsenic T6 AR il mg/kg 4
Cadmium T6 AR 1 mg/kg <1
Calcium T6 AR 1 mg/kg 150000
Calcium expressed as Calcium Chloride T6 AR 1.0 mg/kg 421000
Chromium T6 AR 1 mg/kg 30
Copper T6 AR 1 mg/kg 88
Lead T6 AR 1 mg/kg 210
Mercury T6 AR 1 mg/kg <1
Nickel T6 AR 1 mg/kg 15
Phosphorous T6 AR 1 mg/kg 15000
Potassium T6 AR 1 mg/kg 5300
Zinc T6 AR 1 mg/kg 280
Bulk Density T2 AR 0.1 g/cm3 0.3
Chloride T11 AR 1 mg/kg 2500
Dry Matter T276 AR 0.1 % 40.7
Electrical Conductivity T7 AR 10 uS/cm 6400
Loss on Ignition T2 AR 0.1 % 51
Moisture T2 AR 0.1 % 59
Retained on 2mm T2 AR 0.1 %o 11.1
Retained on 5 mm Sieve T2 AR 0.1 % <0.1
Total Organic Carbon T21 AR 0.1 % 13
pH 17 AR 8.2
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SAL Reference: 372475
Customer Reference: Digestate

Leachate Analysed as Water
Leachate Suite

SAL Reference| 372475 001
CL Sample Reference | Dig
Date Sampled | 20-JAN-2014
Determinand Method S;rr%sptle LOD Units
Boron T85 10:1 0.1 mg/kg 5.2
Copper 185 10:1 0.1 mg/kg <0.1
Iron T85 10:1 0.1 mg/kg 4.1
Magnesium T85 10:1 1 mg/kg 160
Manganese T85 10:1 0.1 mg/kg 0.4
Phosphorous T85 10:1 10 mg/kg 120
Potassium T85 10:1 1 mg/kg 1500
Sulphur (total) T85 10:1 500 mg/kg <500
Zinc T85 10:1 0.1 mg/kg 2.2
Naphthalene T85 10:1 0.0001 mg/kg 0.0031

Index to symbols used in Supplement to 372475-3

Value Description

AR As Received

10:1 Leachate

176 LOD raised due to interference from high levels of other anions present.

W Analysis was performed at another SAL laboratory
U Analysis is UKAS accredited
N Analysis is not UKAS accredited

Notes

Nitrate Nitrogen : Ammonium Nitrogen Ratio = <1:1500

Supplemental report issued to amend the report format

Method Index

Value Description
T2 Grav
T11 IC

T22 Titration
T149 | GC/MS (SIR)
T276 | Grav (4 Dec) (105C)

T85 Calc
T275 |IC (2:1)
T6 ICP/OES
T21 OX/IR
T1 GC/MS (HR)
T7 Probe

T116 | Titration (Kjeldahl-Dist)

Accreditation Summary

Determinand Method S;-:'lsptle LOD Units Symbol SAL References
Ammonia expressed as N T22 AR 5 mg/kg N 001
Carbon / Nitrogen ratio T85 AR N 001
NO3 expressed as N T11 AR 1 mg/kg N 001
NO2 expressed as N (2:1) T275 AR 2 mg/kg N 001
Nitrogen (Total) T85 AR 70 mg/kg WN 001
Nitrogen(Kjeldahl) T116 AR 70 mg/kg WN 001
PCB (Total Tri-Hepta) T1 AR 0.00005 | mg/kg U 001
Naphthalene T149 AR 0.01 mg/kg U 001
Acenaphthylene T149 AR 0.01 mg/kg U 001
Acenaphthene T149 AR 0.01 mg/kg U 001
Fluorene T149 AR 0.01 mg/kg U 001
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Hadfield House

SA [ Scientific Analysis Laboratories Ltd et Sea
: Certificate of Analysis " WrosrE

&"', 5 COHECERT (ITR STITMSES ccrmauny Tel : 0161 874 2400
Fax : 0161 874 2468

Scientific Analysis Laboratories is a

limited company registered in England and

Wales (No 2514788) whose address is at

Hadfield House, Hadfield Street, Manchester M16 9FE

Report Number: Supplement to 382914-3

Date of Report: 19-Dec-2014

Customer: Robert Cortis
7
Little Danny FI.2
Dun Xand Cortis Str
Birkirkara BKR 1530
Malta

Customer Contact: Mr Robert Cortis

Customer Job Reference:
Date Job Received at SAL: 14-Mar-2014
Date Analysis Started: 17-Mar-2014
Date Analysis Completed: 19-Dec-2014

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

All results have been reviewed in accordance with QP22

= Report checked Issued by :
- and authorised by : Mr Richard Wong -
UKAS B Mr Ross Walker Project Manager L/-/JZJ L,ZQ:
B Customer Services Manager
1549
(Land)
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SAL Reference: 382914
Customer Reference:
Soil Analysed as Soil
Soil Suite
SAL Reference| 382914 001
Customer Sample Reference Dig
Date Sampled | 07-MAR-2014
Determinand Method S.arr%sptle LOD Units
Ammonia expressed as N T22 AR 5 mg/kg <5
Carbon / Nitrogen ratio T85 AR Ratio 10:1
NO3 expressed as N T11 AR 1 mg/kg <1
NO2 expressed as N (2:1) T275 AR 2 mg/kg <2
Nitrogen (Total) T85 AR 70 mg/kg 25000
Nitrogen(Kjeldahl) T116 AR 70 mg/kg 25000
PCB (Total Tri-Hepta) | v | ar Jooo00s| mgkg 0.0048
Naphthalene T149 AR 0.01 mg/kg 0.05
Acenaphthylene T149 AR 0.01 mg/kg <0.01
Acenaphthene T149 AR 0.01 mg/kg 0.01
Fluorene T149 AR 0.01 mg/kg 0.01
Phenanthrene T149 AR 0.01 mg/kg 0.03
Anthracene T149 AR 0.01 mg/kg 0.01
Fluoranthene T149 AR 0.01 mg/kg 0.06
Pyrene T149 AR 0.01 mg/kg 0.07
Benzo(a)Anthracene T149 AR 0.01 mg/kg 0.02
Chrysene T149 AR 0.01 mg/kg 0.02
Benzo(b/k)Fluoranthene T149 AR 0.01 mg/kg 0.04
Benzo(a)Pyrene T149 AR 0.01 mg/kg 0.01
Indeno(123-cd)Pyrene T149 AR 0.01 mg/kg 0.01
Dibenzo(ah)Anthracene T149 AR 0.01 mg/kg <0.01
Benzo(ghi)Perylene T149 AR 0.01 mg/kg 0.02
PAH(total) T149 AR 0.01 mg/kg 0.36
Arsenic T6 AR il mg/kg 6
Cadmium T6 AR 1 mg/kg <1
Calcium T6 AR 1 mg/kg 100000
Calcium expressed as Calcium Chloride T6 AR 1.0 mg/kg 275600
Chromium T6 AR 1 mg/kg 29
Copper T6 AR 1 mg/kg 100
Lead T6 AR 1 mg/kg 240
Mercury T6 AR 1 mg/kg <1
Nickel T6 AR 1 mg/kg 17
Phosphorous T6 AR 1 mg/kg 9700
Potassium T6 AR 1 mg/kg 9000
Zinc T6 AR 1 mg/kg 380
Bulk Density T2 AR 0.1 g/cm3 0.9
Chloride T11 AR 1 mg/kg 3900
Dry Matter T276 AR 0.1 % 30.4
Electrical Conductivity T7 AR 10 uS/cm 6000
Loss on Ignition T2 AR 0.1 % 49
Moisture T2 AR 0.1 % 70
Retained on 2mm T2 AR 0.1 %o 18.7
Retained on 5 mm Sieve T2 AR 0.1 % <0.1
Total Organic Carbon T21 AR 0.1 % 20
pH 17 AR 7.7
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SAL Reference: 382914
Customer Reference:

Leachate Analysed as Water
Leachate Suite

SAL Reference| 382914 001
Ct Sample Reference| Dig
Date Sampled | 07-MAR-2014
Determinand Method S;rr%sptle LOD Units

Boron T85 10:1 0.1 mg/kg 1.5
Copper 185 10:1 0.1 mg/kg <0.1
Iron T85 10:1 0.1 mg/kg 2.0
Magnesium T85 10:1 1 mg/kg 200
Manganese T85 10:1 0.1 mg/kg 0.5
Phosphorous T85 10:1 10 mg/kg 90
Potassium T85 10:1 1 mg/kg 1400
Sulphur (total) T85 10:1 500 mg/kg <500
Zinc T85 10:1 0.1 mg/kg <0.1
Naphthalene T85 10:1 0.0001 mg/kg 0.0003

Index to symbols used in Supplement to 382914-3

Value Description
AR As Received
10:1 Leachate
W Analysis was performed at another SAL laboratory
U Analysis is UKAS accredited
N Analysis is not UKAS accredited

Notes

Nitrate Nitrogen : Ammonium Nitrogen Ratio = <1:<5

Supplemental report issued to amend the report format

Method Index

Value Description
T22 Titration
T21 OX/IR
T7 Probe
T6 ICP/OES
T2 Grav
T275 |IC (2:1)
T1 GC/MS (HR)
T85 Calc
T116 | Titration (Kjeldahl-Dist)
T11 IC
T149 | GC/MS (SIR)
T276 | Grav (4 Dec) (105C)

Accreditation Summary

Determinand Method s:;sptle LOD Units Symbol SAL References
Ammonia expressed as N T22 AR 5 mg/kg N 001
Carbon / Nitrogen ratio T85 AR N 001
NO3 expressed as N T11 AR 1 mg/kg N 001
NO2 expressed as N (2:1) T275 AR 2 mg/kg N 001
Nitrogen (Total) T85 AR 70 mg/kg WN 001
Nitrogen(Kjeldahl) T116 AR 70 mg/kg WN 001
PCB (Total Tri-Hepta) T1 AR 0.00005 mg/kg U 001
Naphthalene T149 AR 0.01 mg/kg U 001
Acenaphthylene T149 AR 0.01 mg/kg U 001
Acenaphthene T149 AR 0.01 mg/kg U 001
Fluorene T149 AR 0.01 mg/kg U 001
Phenanthrene T149 AR 0.01 mg/kg U 001
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Test

Determinand Method Sample LOD Units Symbol SAL References
Anthracene T149 AR 0.01 mg/kg U 001
Fluoranthene T149 AR 0.01 mg/kg U 001
Pyrene T149 AR 0.01 mg/kg U 001
Benzo(a)Anthracene T149 AR 0.01 mg/kg U 001
Chrysene T149 AR 0.01 mg/kg U 001
Benzo(b/k)Fluoranthene T149 AR 0.01 mg/kg U 001
Benzo(a)Pyrene T149 AR 0.01 mg/kg U 001
Indeno(123-cd)Pyrene T149 AR 0.01 mg/kg U 001
Dibenzo(ah)Anthracene T149 AR 0.01 mg/kg U 001
Benzo(ghi)Perylene T149 AR 0.01 mg/kg U 001
PAH(total) T149 AR 0.01 mg/kg U 001
Arsenic T6 AR 1 mg/kg U 001
Cadmium T6 AR 1 mg/kg U 001
Calcium T6 AR 1 mg/kg N 001
Calcium expressed as Calcium Chloride T6 AR 1.0 mg/kg N 001
Chromium T6 AR 1 mg/kg 9] 001
Copper T6 AR 1 mg/kg U 001
Lead T6 AR 1 mg/kg u 001
Mercury T6 AR 1 mg/kg U 001
Nickel T6 AR 1 mg/kg u 001
Phosphorous T6 AR 1 mg/kg N 001
Potassium T6 AR 1 mg/kg N 001
Zinc T6 AR 1 mg/kg U 001
Bulk Density T2 AR 0.1 g/cm3 N 001
Chloride T11 AR 1 mg/kg N 001
Dry Matter T276 AR 0.1 % N 001
Electrical Conductivity T7 AR 10 pS/cm N 001
Loss on Ignition T2 AR 0.1 % N 001
Moisture T2 AR 0.1 % N 001
Retained on 2mm T2 AR 0.1 % N 001
Retained on 5 mm Sieve T2 AR 0.1 % N 001
Total Organic Carbon T21 AR 0.1 % N 001
pH T7 AR u 001
Boron T85 10:1 0.1 mg/kg N 001
Copper T85 10:1 0.1 mg/kg N 001
Iron T85 10:1 0.1 mg/kg u 001
Magnesium T85 10:1 1 mg/kg N 001
Manganese T85 10:1 0.1 mg/kg U 001
Phosphorous T85 10:1 10 mg/kg N 001
Potassium T85 10:1 1 mg/kg N 001
Sulphur (total) T85 10:1 500 mg/kg N 001
Zinc T85 10:1 0.1 mg/kg u 001
Naphthalene T85 10:1 0.0001 mg/kg U 001
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Hadfield House

SA [ Scientific Analysis Laboratories Ltd et Sea
Certificate of Analysis e o
-

&"', 5 COHECERT (ITR STITMSES ccrmauny Tel : 0161 874 2400
Fax : 0161 874 2468

Scientific Analysis Laboratories is a

limited company registered in England and

Wales (No 2514788) whose address is at

Hadfield House, Hadfield Street, Manchester M16 9FE

Report Number: Supplement to 412285-3

Date of Report: 19-Dec-2014

Customer: Robert Cortis
7
Little Danny FI.2
Dun Xand Cortis Str
Birkirkara BKR 1530
Malta

Customer Contact: Mr Robert Cortis

Customer Job Reference:
Date Job Received at SAL: 30-Jul-2014
Date Analysis Started: 02-Aug-2014
Date Analysis Completed: 19-Dec-2014

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

All results have been reviewed in accordance with QP22

= Report checked Issued by :
- and authorised by : Mr Richard Wong -
UKAS B Mr Ross Walker Project Manager L/-/JZJ L,ZQ:
B Customer Services Manager
1549
(Land)

Page 1 of 4
Supplement to412285-3



SAL Reference: 412285
Customer Reference:
Bulk Product Analysed as Bulk Product
Bulk Product Suite 1
SAL Reference| 412285 001
Customer Sample Reference| DIGESTATE
Determinand Method S;rr?is;)tle LOD Units
Ammonia expressed as N T22 AR 5 mg/kg 970
Carbon / Nitrogen ratio T85 AR Ratio 58:1
Nitrate T686 AR 1 mg/kg <1
Nitrite T686 AR 1 mg/kg <1
Nitrogen (Total) T85 AR 70 mg/kg 2800
Nitrogen(Kjeldahl) T116 AR 70 mg/kg 2800
PCB (Total Tri-Hepta) T16 | AR | 0.0005 | mgkg 0.0063
Naphthalene T16 AR 0.1 mg/kg <0.1
Acenaphthylene T16 AR 0.1 mg/kg <0.1
Acenaphthene T16 AR 0.1 mg/kg <0.1
Fluorene T16 AR 0.1 mg/kg <0.1
Phenanthrene T16 AR 0.1 mg/kg <0.1
Anthracene T16 AR 0.1 mg/kg <0.1
Fluoranthene T16 AR 0.1 mg/kg <0.1
Pyrene T16 AR 0.1 mg/kg <0.1
Benzo(a)Anthracene T16 AR 0.1 mg/kg <0.1
Chrysene T16 AR 0.1 mg/kg <0.1
Benzo(b/k)Fluoranthene T16 AR 0.1 mg/kg <0.1
Benzo(a)Pyrene T16 AR 0.1 mg/kg <0.1
Indeno(123-cd)Pyrene T16 AR 0.1 mg/kg <0.1
Dibenzo(ah)Anthracene T16 AR 0.1 mg/kg <0.1
Benzo(ghi)Perylene T16 AR 0.1 mg/kg <0.1
PAH(total) T16 AR 0.1 mg/kg <0.1
Arsenic T6 AR 1 mg/kg 5
Cadmium T6 AR 1 mg/kg <1
Chromium T6 AR 1 mg/kg 29
Copper T6 AR 1 mg/kg 110
Lead T6 AR 1 mg/kg 250
Mercury T6 AR 1 mg/kg <1
Nickel T6 AR 1 mg/kg 21
Phosphorous T6 AR 10 mg/kg 10000
Potassium T6 AR 10 mg/kg 7100
Zinc T6 AR 1 mg/kg 440
Bulk Density T2 AR 0.1 g/cm3 0.8
Chloride T686 AR 1 mg/kg 2500
Dry Matter T2 AR 0.1 % 25.9
Electrical Conductivity T7 AR 10 uS/cm 6300
Loss on Ignition T2 AR 0.1 % 30
Moisture T2 AR 0.1 % 741
Organic Matter T2 AR 0.1 %o 48.1
Retained on 2mm T2 AR 0.1 % 70.1
Retained on 5 mm Sieve T2 AR 0.1 % <0.1
Total Organic Carbon T21 AR 0.1 % 16
pH T7 AR 8.4
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SAL Reference: 412285
Customer Reference:

Leachate Analysed as Water
Leachate Suite

SAL Reference | 412285 001
Customer Sample Reference | DIGESTATE
Determinand Method SaTris;Ie LOD Units

Boron T85 10:1 0.1 mg/kg 1.0
Copper T85 10:1 0.1 mg/kg <0.1
Iron T85 10:1 0.1 mg/kg 6.3
Magnesium T85 10:1 1 mg/kg 150
Manganese T85 10:1 0.1 mg/kg 0.4
Phosphorous 185 10:1 10 mg/kg 120
Potassium T85 10:1 1 mg/kg 880
Sulphur (total) T85 10:1 500 mg/kg <500
Zinc 185 10:1 0.1 mg/kg <0.1
Naphthalene T85 10:1 0.0001 mg/kg <0.0001

Index to symbols used in Supplement to 412285-3

Value Description
AR As Received
10:1 Leachate
S Analysis was subcontracted
U Analysis is UKAS accredited
N Analysis is not UKAS accredited

Notes

Supplemental report issued to amend the report format

Nitrate Nitrogen : Ammonium Nitrogen Ratio = <1:970

Method Index

Value Description
T7 Probe
T85 Calc
T686 Discrete Analyser
T16 GC/MS
T6 ICP/OES
T116 | Titration (Kjeldahl-Dist)
T2 Grav
T22 Titration
T21 OX/IR

Accreditation Summary

Determinand Method S:r%s;)tl e LOD Units Symbol SAL References
Ammonia expressed as N T22 AR 5 mg/kg N 001
Carbon / Nitrogen ratio T85 AR N 001
Nitrate T686 AR 1 mg/kg N 001
Nitrite T686 AR 1 mg/kg N 001
Nitrogen (Total) T85 AR 70 mg/kg SN 001
Nitrogen(Kjeldahl) T116 AR 70 mg/kg SN 001
PCB (Total Tri-Hepta) T16 AR 0.0005 mg/kg N 001
Naphthalene T16 AR 0.1 mg/kg N 001
Acenaphthylene T16 AR 0.1 mg/kg N 001
Acenaphthene T16 AR 0.1 mg/kg N 001
Fluorene T16 AR 0.1 mg/kg N 001
Phenanthrene T16 AR 0.1 mg/kg N 001
Anthracene T16 AR 0.1 mg/kg N 001
Fluoranthene T16 AR 0.1 mg/kg N 001
Pyrene T16 AR 0.1 mg/kg N 001
Benzo(a)Anthracene T16 AR 0.1 mg/kg N 001
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Test

Determinand Method Sample LOD Units Symbol SAL References
Chrysene T16 AR 0.1 mg/kg N 001
Benzo(b/k)Fluoranthene T16 AR 0.1 mg/kg N 001
Benzo(a)Pyrene T16 AR 0.1 mg/kg N 001
Indeno(123-cd)Pyrene T16 AR 0.1 mg/kg N 001
Dibenzo(ah)Anthracene T16 AR 0.1 mg/kg N 001
Benzo(ghi)Perylene T16 AR 0.1 mg/kg N 001
PAH(total) T16 AR 0.1 mg/kg N 001
Arsenic T6 AR 1 mg/kg N 001
Cadmium T6 AR 1 mg/kg N 001
Chromium T6 AR 1 mg/kg N 001
Copper T6 AR 1 mg/kg N 001
Lead T6 AR 1 mg/kg N 001
Mercury T6 AR 1 mg/kg N 001
Nickel T6 AR 1 mg/kg N 001
Phosphorous T6 AR 10 mg/kg N 001
Potassium T6 AR 10 mg/kg N 001
Zinc T6 AR 1 mg/kg N 001
Bulk Density T2 AR 0.1 g/cm3 N 001
Chloride T686 AR 1 mg/kg N 001
Dry Matter T2 AR 0.1 %o N 001
Electrical Conductivity T7 AR 10 uS/cm N 001
Loss on Ignition T2 AR 0.1 % N 001
Moisture T2 AR 0.1 %o N 001
Organic Matter T2 AR 0.1 % N 001
Retained on 2mm T2 AR 0.1 % N 001
Retained on 5 mm Sieve T2 AR 0.1 % N 001
Total Organic Carbon T21 AR 0.1 % N 001
pH T7 AR N 001
Boron T85 10:1 0.1 mg/kg N 001
Copper T85 10:1 0.1 mg/kg U 001
Iron T85 10:1 0.1 mg/kg 9] 001
Magnesium T85 10:1 1 mg/kg N 001
Manganese T85 10:1 0.1 mg/kg U 001
Phosphorous T85 10:1 10 mg/kg N 001
Potassium T85 10:1 1 mg/kg N 001
Sulphur (total) T85 10:1 500 mg/kg N 001
Zinc T85 10:1 0.1 mg/kg 9] 001
Naphthalene T85 10:1 0.0001 mg/kg u 001
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Test

Determinand Method Sample LOD Units Symbol SAL References
Phenanthrene T149 AR 0.01 mg/kg U 001
Anthracene T149 AR 0.01 mg/kg U 001
Fluoranthene T149 AR 0.01 mg/kg U 001
Pyrene T149 AR 0.01 mg/kg U 001
Benzo(a)Anthracene T149 AR 0.01 mg/kg U 001
Chrysene T149 AR 0.01 mg/kg U 001
Benzo(b/k)Fluoranthene T149 AR 0.01 mg/kg U 001
Benzo(a)Pyrene T149 AR 0.01 mg/kg U 001
Indeno(123-cd)Pyrene T149 AR 0.01 mg/kg U 001
Dibenzo(ah)Anthracene T149 AR 0.01 mg/kg 9] 001
Benzo(ghi)Perylene T149 AR 0.01 mg/kg U 001
PAH(total) T149 AR 0.01 mg/kg U 001
Arsenic T6 AR 1 mg/kg 9] 001
Cadmium T6 AR 1 mg/kg U 001
Calcium T6 AR 1 mg/kg N 001
Calcium expressed as Calcium Chloride T6 AR 1.0 mg/kg N 001
Chromium T6 AR 1 mg/kg U 001
Copper T6 AR 1 mg/kg U 001
Lead T6 AR 1 mg/kg 9] 001
Mercury T6 AR 1 mg/kg U 001
Nickel T6 AR 1 mg/kg U 001
Phosphorous T6 AR 1 mg/kg N 001
Potassium T6 AR 1 mg/kg N 001
Zinc T6 AR 1 mg/kg U 001
Bulk Density T2 AR 0.1 g/cm3 N 001
Chloride T11 AR 1 mg/kg N 001
Dry Matter T276 AR 0.1 % N 001
Electrical Conductivity T7 AR 10 uS/cm N 001
Loss on Ignition T2 AR 0.1 % N 001
Moisture T2 AR 0.1 % N 001
Retained on 2mm T2 AR 0.1 % N 001
Retained on 5 mm Sieve T2 AR 0.1 % N 001
Total Organic Carbon T21 AR 0.1 % N 001
pH T7 AR U 001
Boron T85 10:1 0.1 mg/kg N 001
Copper T85 10:1 0.1 mg/kg N 001
Iron T85 10:1 0.1 mg/kg U 001
Magnesium T85 10:1 1 mg/kg N 001
Manganese T85 10:1 0.1 mg/kg U 001
Phosphorous T85 10:1 10 mg/kg N 001
Potassium T85 10:1 1 mg/kg N 001
Sulphur (total) T85 10:1 500 mg/kg N 001
Zinc T85 10:1 0.1 mg/kg U 001
Naphthalene T85 10:1 0.0001 mg/kg u 001
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ecoseryv Ltd
12, Sir Arthur Borton Street
Mosta, MALTA

7

- Telephone: (+356) 2143 1900
() A Fax: (+356) 2142 4137
C"o Sa’( Mobile: (+356) 7943 1900

e-mail: info@ecoserv.com.mt
VAT Reg no: 1623-1407

Our Report Reference: 142-13
Your reference: PO no. 013229 [dated 08/08/2013]

Ms Antonella Martin
WasteServ Malta Ltd
Eko Centre

Latmija Road
Marsaskala, MSK 9052

21 October 2013

Dear Ms Martin,

Re: WSM - 110413 - List 1 analysis of water (SAWTP)
We are pleased to enclose herewith the results of chemical analysis on one (1) sample of waste water
(sample reference: W-0446-13) for which Ecoserv was commissioned by WasteServ Malta Ltd. (hereafter
‘the client’). The sample intended for chemical analysis, was collected by the client and brought to
Ecoserv Ltd. on 5" September 2013. Ecoserv provided sample containers.

The following parameters were requested for analysis:

Priority Substances
Parameter Units of
measurement
Alachlor pg/l
Anthracene Mg/l
Atrazine pg/l
Cadmium and its compounds Mg/l
C10-13-chloroalkanes mg/L
Chlorfenvinphos E pg/l
Chlorpyrifos-methyl Mg/l
1,2-Dichloroethane pg/l
Dichloromethane Mg/l
Di(2-ethylhexyl)phtalate Mg/l
Diuron pg/l
Endosulfan Mg/l
Fluoranthene pg/l
Hexachlorobenzene pg/l
Hexachlorobutadiene pg/l
Hexachlorocyclohexane pg/l
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Lindane Mg/l
Isoproturon Mg/l
Lead pg/l
Mercury Mg/l
Naphthalene pg/l
Nickel pg/l
Nonylphenols pg/l
4-Nonylphenols pg/l
Octylphenols pg/l
Pentachlorobenzene pg/l
Benzene Mg/l
Pentachlorophenol pg/l
Benzo(a)pyrene Mg/l
Benzo(b)fluoranthene pg/l
Benzo (k) fluoranthene pg/l
Benzo (g, h, i) perylene pg/l
Indeno (1,2,3-c, d) pyrene Mg/l
Simazine pg/l
Tributyltin Mg/l
Trichlorobenzene Mg/l
1,2,4-Trichlorobenzene Mg/l
Trichloromethane Mg/l
Trifluralin pg/l
Pentabromodiphenylether Mg/l
Other Pollutants
DDT Mg/l
p.p-DDT pg/l
Aldrin pg/l
Dieldrin pg/l
Endrin pg/l
Isodrin Mg/l
Tetrachloroethylene Mg/l
Trichloroethylene Mg/l
Carbon tetrachloride pg/l
New Proposed Priority Substances
Dicofol Mg/l
Perfluorooctane sulfonic acid (PFOS) Mg/l
Quinoxyfen Velll
Dioxin and dioxin-like polychlorinated biphenyls ng/Kg
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Aclonifen Mg/l
Bifenox Mg/l
Cybutryne pg/l
Cypermethrin Mg/l
Dichlorvos pg/l
Hexabromocyclododecane (HBCDD) pg/l
Heptachlor epoxide Mg/l
Terbutryn Mg/l
Ethinylestradiol pg/l
Estradiol Mg/l
Diclofenac pg/l

The sample was maintained in appropriate conditions as per standard guidelines, until the time of
analysis. Analysis was carried out at CADA Laboratories s.n.c. (Italy), a laboratory that is accredited for
chemical analysis according to ACCREDIA CEN/ISO 17025 certification (Accreditation number 0439). All
parameters were analysed using standard methodology, as detailed in the certified reports attached
herewith.

Please do not hesitate to contact us should you require any clarification.

Sincerely yours,

-
7/

Sa4 Debono B.Sc(Hons) MSc
Project Manager

Encl: Certified results for sample W-0446-13
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Groundwater (Bi-annual) 28.05.12 29.05.12 23.11.12 10.12.12 10.12.12 10.12.12 Mean Mean Mean Mean
Saliba Dalli Saliba Dalli Blank Vella Saliba Dalli Blank Vella
pH 7.8 7.8 7.9 7.5 7.7 7.5 7.85 7.65 7.7 7.5
SETTLEABLE SOLID mg/l n/d n/d n/d n/d n/d n/d n/d n/a n/a n/a
SUSPENDED SOLIDS mg/l n/d n/d n/d 66 11 66 n/d 33 11 66
TOTAL KJELDAHL
NITROGEN mg/l 50.3 51.4 0.9 172 120 172 25.6 111.7 120 172
AMMONIUM NITROGEN mg/| <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 n/a n/a n/a n/a
SULPHIDES and
COMPOUNDS mg/I <1 <1 <1 <1 <1 <1 n/a n/a n/a n/a
HYDROCYANIC ACID AND
COMPOUND mg/l as CN <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 n/a n/a n/a n/a
TOTAL SULPHATES mg/| 240.40 403.9 249 569 1537 569 244.7 486.45 1537 569
FREE AND EMULSIFIED
GREASE mg/I 8 <0.05 <0.05 21 27 21 4 10.5 27 21
FREE CHLORINE mg/l <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 n/a n/a n/a n/a
CHLORIDE mg/l 1642 2880 1713 13583 9137 13583 1677.5 8231.5 9137 13583
TOTAL CHROMIUM mg/l <0.005 <0.005 <0.005 0.01 0.009 0.01 n/a 0.005 0.009 0.01
TOTAL SILVER mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 n/a n/a n/a n/a
TOTAL NICKEL mg/l <0.002 <0.002 <0.002 0.007 0.005 0.007 n/a 0.0035 0.005 0.007
TOTAL COPPER mg/l <0.005 <0.005 0.025 0.032 0.029 0.032 0.0125 0.016 0.029 0.032
TOTAL LEAD mg/l <0.002 <0.002 <0.002 0.007 0.006 0.007 n/a 0.0035 0.006 0.007
TOTAL ZINC mg/l 0.009 0.015 0.026 0.51 0.32 0.51 0.0175 0.2625 0.32 0.51
TOTAL NON-FERROUS
METALS mg/l 0.049 0.059 0.96 4.22 1.52 4.22 0.5045 2.1395 1.52 4.22
TOTAL SOLUBLE NON-
FERROUS METALS mg/l 0.017 0.015 0.47 1.15 0.77 1.15 0.2435 0.5825 0.77 1.15
TOTAL ARSENIC mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 n/a n/a n/a n/a
TOTAL FLUORIDE mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 n/a n/a n/a n/a
TOTAL BORON mg/l 0.34 0.045 0.66 0.92 0.5 0.92 0.5 0.4825 0.5 0.92
CHEMICAL OXYGEN
DEMAND mg/l <15 20 33 <15 <15 <15 16.5 10 n/a n/a
BIOLOGICAL OXYGEN mg/I02 2.2 8 9 2 2 2 5.6 2.5 2 2

DEMAND




Process Water (After

Dewatering) Monthly 06.01.12 11.01.12 19.01.12 26.01.12 01.02.12 18.04.12 28.05.12 27.06.12 01.08.12 23.11.12 14.12.12 Mean
pH 6.5 6.8 6.4 6.9 6.8 7 7.6 7.6 7.7 7.4 7.5 7.1
SETTLEABLE SOLID |mg/l n/d n/d 0.8 0.4 1 n/d n/d n/d n/d n/d n/d 0.2
SUSPENDED SOLIDS |mg/I 320 160 625 220 240 295 n/d 395 n/d 5144 8012 1401
TOTAL KJELDAHL

NITROGEN mg/l 885 770 880 720 610 538.1 780.8 552.6 1850 1058 10.4 786.8
AMMONIUM

NITROGEN mg/l 208 285 322 262.39 225.54 40.8 844.2 498.6 1250 1360 <0.05 481.5
SULPHIDES and

COMPOUNDS mg/I 5 <0.1 1 1.1 <0.1 <0.1 <1 <0.1 <1 <1 <1 0.645
HYDROCYANIC ACID

AND COMPOUND mg/l as CN <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 n/a
TOTAL SULPHATES mg/| 667 725 605 624.2 467.5 633.4 793.1 185.6 3108 603 260 788
FREE AND

EMULSIFIED GREASE mg/l 33 37 25 20 35 18 186 45 75 14 56 49.45
FREE CHLORINE mg/I 10 26 48 48 10.2 0.3 7.5 <0.03 0.51 <0.03 <0.03 13.68
CHLORIDE mg/I 985 5016.2 4864.4 4962.4 3666.3 6651 6709 9136 38007 10312 8190.1 8954.5
TOTAL CHROMIUM mg/I <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.113 1.13 0.66 0.173
TOTAL SILVER mg/I <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 n/a
TOTAL NICKEL mg/I 0.044 0.036 <0.002 0.046 0.047 0.067 0.048 0.048 0.129 0.37 0.54 0.125
TOTAL COPPER mg/I 0.077 <0.005 0.006 <0.005 0.008 0.008 0.012 0.059 0.484 5.21 2.06 0.72
TOTAL LEAD mg/l 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.12 0.934 2.51 2.68 0.57
TOTAL ZINC mg/I 0.17 0.2 1.11 0.137 0.168 0.132 0.045 0.107 1.79 24.2 10.7 3.52
TOTAL NON-FERROUS

METALS mg/l 0.33 0.27 1.15 0.184 0.21 0.17 0.058 0.27 15.11 111 68.5 17.932
TOTAL SOLUBLE NON-

FERROUS METALS mg/l 0.26 0.15 1.02 0.151 0.17 0.12 0.021 0.15 13.7 81.5 12.5 9.98
TOTAL ARSENIC mg/| <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 0.013 0.015 <0.005 0.086 0.011
TOTAL FLUORIDE mg/| <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 n/a
TOTAL BORON mg/| 2.3 1.58 0.086 1.78 1.6 1.8 1.05 1.37 0.117 3.82 0.14 1.42
CHEMICAL OXYGEN mg/| 965 1080 840 1020 152 630 600 1780 11380 2020 164.7 1875.6
DEMAND

g:;)n:l.;)'?I;CAL OXYGEN mg/I02 462 416 325 390 57 242 322 650 4376 248 64 686.55
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Sant'Antnin Waste Treatment Plant

S1 - Inspire Quarterl | Quarter2 | Quarter3 | Quarter4 MEAN
Ozone Average (ug/Nm3) 98 87 90 71 86.5
0Ozone Max. (ug/Nm3) 108 115 97 80 100
Total Hydrocarbons (ug/Nm?) ND ND ND ND -
Total VOC's (ug/Nm3) ND ND ND 1.3 -
Benzene (ug/Nm?3) ND ND ND ND -
Methane (% v/V) 0.00022 | 0.00017 | 0.00011 | 0.00008 | 0.000145
Dioxins and Furans (pg/Nm?3) ND ND ND ND -
Carbon Monoxide (mg/Nm?3) 0.6 0.4 0.5 1 0.625
Arsenic (ng/Nm?3) ND ND ND ND -
Cadmium (ng/Nm3) ND ND ND ND -
Mercury (ng/Nm3) ND ND ND ND -
Nickel (ng/Nm?3) ND 6 ND ND -
Lead (ng/Nm?3) ND 16 8 ND 12
PM10 (pg/Nm3) 38 37 42 15 33
PM 2.5 (pg/Nm?) 11 20 19 2 13
Total Particulates (ug/Nm3) 46 67 51 29 48.25
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm?) 4 3 3 6 4
Ammonia (ng/Nm?3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m?3) ND ND ND ND -
Ecoli (cfu/m?3) ND ND ND ND -
Yeasts (cfu/m?3) 250 80 210 270 202.5
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 58.6 48.1 58.6 59.9 56.3
Vibrations (mm/s) 20.22 0.45 0.23 0.28 0.32
PAHs Total (ug/Nm?3) ND ND ND 0.1 -
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND ND -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

S2 - Chef Choice Quarterl | Quarter2 | Quarter3 | Quarter4] MEAN
Ozone Average (ug/Nm3) 88 93 98 75 88.5
0zone Max. (ug/Nm3) 101 102 99 79 95.25
Total Hydrocarbons (ug/Nm?) ND ND ND ND -
Total VOC's (ug/Nm3) 232 ND ND 13.9 245.9
Benzene (ug/Nm?3) ND ND ND ND -
Methane (% v/V) 0.00021 | 0.00017 | 0.0001 | 0.00008 | 0.00014
Dioxins and Furans (pg/Nm?3) ND ND ND ND -
Carbon Monoxide (mg/Nm?3) 0.3 0.5 0.3 0.6 0.425
Arsenic (ng/Nm?3) ND ND ND ND -
Cadmium (ng/Nm3) ND ND ND ND -
Mercury (ng/Nm3) ND ND ND ND -
Nickel (ng/Nm?3) ND 8 ND ND -
Lead (ng/Nm?3) ND 14 8 25 15.666
PM10 (pg/Nm3) 33 21 34 22 27.5
PM 2.5 (pg/Nm?) 10 19 11 6 11.5
Total Particulates (ug/Nm3) 45 63 45 30 45.75
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm3) 4 2 2 6 3.5
Ammonia (ng/Nm?3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m?®) ND ND ND ND -
Ecoli (cfu/m?3) ND ND ND ND -
Yeasts (cfu/m?3) 380 820 500 520 555
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 53.3 54 54 61.6 55.725
Vibrations (mm/s) 0.21 0.21 0.23 0.27 0.23
PAHs Total (ug/Nm?3) ND ND ND 0.1 -
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND ND -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

Offsite Monitoring
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S3 - Bellavista Quarterl Quarter2  Quarter3 | Quarter4 MEAN
Ozone Average (ug/Nm3) 99 111 88 70 91
Ozone Max. (ug/Nm?3) 104 118 88 74 96
Total Hydrocarbons (ug/Nm3) ND ND ND 1.7 -
Total VOC's (ug/Nm3) ND 8 ND ND -
Benzene (ug/Nm?3) ND ND ND 0.4 -
Methane (% v/V) 0.00019 | 0.00016 | 0.00009 | 0.00007 | 0.0001275
Dioxins and Furans (pg/Nm?3) ND ND ND ND -
Carbon Monoxide (mg/Nm?3) 0.4 0.3 0.5 0.7 0.475
Arsenic (ng/Nm?3) ND ND ND ND -
Cadmium (ng/Nm3) ND ND ND ND -
Mercury (ng/Nm?3) ND ND ND ND -
Nickel (ng/Nm?3) ND 14 ND ND -
Lead (ng/Nm?3) ND ND 4 ND -
PM10 (ug/Nm?) 31 14 4 18 26
PM 2.5 (ug/Nm?) 11 13 11 3 9.5
Total Particulates (ug/Nm?3) 52 35 52 22 40.25
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm?3) 3 2 2 4 2.75
Ammonia (ng/Nm3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m3) ND ND ND ND -
Ecoli (cfu/m3) ND ND ND ND -
Yeasts (cfu/m?3) 90 20 420 230 190
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 56.5 55.1 53 59.6 56.05
Vibrations (mm/s) 0.24 0.24 0.27 0.27 0.255
PAHs Total (pg/Nm?) ND ND ND ND =
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND ND -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

S4 - Torri Mamo Quarterl  Quarter2 | Quarter3 | Quarter4 MEAN
Ozone Average (ug/Nm3) 94 113 68 75 87.5
0zone Max. (ug/Nm3) 99 120 86 77 95.5
Total Hydrocarbons (ug/Nm?) ND ND ND ND -
Total VOC's (ug/Nm3) ND 8 ND ND -
Benzene (ug/Nm?3) ND ND ND ND -
Methane (% v/V) 0.0002 | 0.00016 | 0.0001 & 0.00008 | 0.000135
Dioxins and Furans (pg/Nm?3) ND ND ND ND -
Carbon Monoxide (mg/Nm?3) 0.3 0.5 0.5 0.7 0.5
Arsenic (ng/Nm?3) ND ND ND ND -
Cadmium (ng/Nm3) ND ND ND ND -
Mercury (ng/Nm3) ND ND ND ND -
Nickel (ng/Nm?3) ND 8 ND ND -
Lead (ng/Nm?3) ND ND 5 4 4.5
PM10 (pg/Nm3) 25 28 42 10 26.25
PM 2.5 (pg/Nm?) 14 23 12 3 13
Total Particulates (ug/Nm3) 32 57 51 22 40.5
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm3) 7 2 3 6 4.5
Ammonia (ng/Nm?3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m?®) ND ND ND ND -
Ecoli (cfu/m?3) ND ND ND ND -
Yeasts (cfu/m?3) 290 30 200 190 177.5
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 61.3 51.7 58.3 58.7 57.5
Vibrations (mm/s) 0.2 0.34 0.24 0.24 0.255
PAHs Total (pg/Nm3) ND ND ND ND =
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND ND -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

Offsite Monitoring



Sant'Antnin Waste Treatment Plant

S5 - Ta' Grabiel Quarterl | Quarter2 | Quarter3 | Quarter4 MEAN
Ozone Average (ug/Nm3) 94 103 100 76 93.25
0Ozone Max. (ug/Nm3) 103 113 115 81 103
Total Hydrocarbons (ug/Nm?) ND ND ND ND -
Total VOC's (ug/Nm3) ND 12 ND ND -
Benzene (ug/Nm?3) ND ND ND ND -
Methane (% v/V) 0.00018 | 0.00018 | 0.00029 | 0.00008 | 0.0001825
Dioxins and Furans (pg/Nm?3) ND ND ND ND -
Carbon Monoxide (mg/Nm?3) 0.4 0.3 0.5 1.1 0.575
Arsenic (ng/Nm?3) ND ND ND ND -
Cadmium (ng/Nm3) ND ND ND ND -
Mercury (ng/Nm3) ND ND ND ND -
Nickel (ng/Nm?3) ND 7 ND ND -
Lead (ng/Nm?3) ND ND 7 5 6
PM10 (g/Nm3) 34 16 44 13 26.75
PM 2.5 (pg/Nm?) 4 13 13 1 7.75
Total Particulates (ug/Nm3) 47 35 47 21 37.5
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm?) 6 2 3 7 4.5
Ammonia (ng/Nm?3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m?) ND ND ND ND -
Ecoli (cfu/m?3) ND ND ND ND -
Yeasts (cfu/m?3) 290 20 290 610 302.5
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 60.5 56.4 53.1 61.5 57.875
Vibrations (mm/s) 5.72 0.24 0.19 0.24 0.223333
PAHs Total (ug/Nm?3) ND ND ND 0.2 -
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND 0.1 -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

S6 - Family Park Quarterl Quarter2 = Quarter3 | Quarter4 MEAN
Ozone Average (ug/Nm3) 91 105 90 61 86.75
Ozone Max. (ug/Nm?3) 84 116 101 75 94
Total Hydrocarbons (ug/Nm3) ND ND ND 6.1 -
Total VOC's (ug/Nm3) ND ND ND 14.4 -
Benzene (ug/Nm?3) ND ND ND 1.6 -
Methane (% v/V) 0.00019 | 0.00016 | 0.00011 | 0.00009 | 0.0001375
Dioxins and Furans (pg/Nm?3) ND ND ND ND -
Carbon Monoxide (mg/Nm?3) 0.4 0.4 0.5 0.5 0.45
Arsenic (ng/Nm?3) ND ND ND ND -
Cadmium (ng/Nm3) ND ND ND ND -
Mercury (ng/Nm?3) ND ND ND ND -
Nickel (ng/Nm?3) ND ND ND ND -
Lead (ng/Nm?3) ND ND 6 7 6.5
PM10 (ug/Nm?) 36 18 45 26 31.25
PM 2.5 (ug/Nm?) 9 13 15 6 10.75
Total Particulates (ug/Nm?3) 119 21 50 35 56.25
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm?3) 4 2 3 4 3.25
Ammonia (ng/Nm3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m3) ND 40 ND ND -
Ecoli (cfu/m3) ND ND ND ND -
Yeasts (cfu/m?3) 190 50 290 630 290
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 57.1 57.8 51.7 58.3 56.225
Vibrations (mm/s) 0.29 0.24 0.22 0.28 0.2575
PAHs Total (ug/Nm3) ND ND ND 0.2 -
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND ND -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

Offsite Monitoring
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S7 - Zejtun Quarterl  Quarter2 | Quarter3 | Quarter4 MEAN
Ozone Average (ug/Nm3) 89 104 81 74 87
0Ozone Max. (ug/Nm3) 106 106 85 78 93.75
Total Hydrocarbons (ug/Nm?) ND ND ND ND -
Total VOC's (ug/Nm3) 2.4 ND ND ND -
Benzene (ug/Nm?3) ND ND ND ND -
Methane 0.00021 | 0.00016 | 0.00027 | 0.00009 | 0.0001825
Dioxins and Furans ND ND ND ND -
Carbon Monoxide 0.4 0.7 0.4 1 0.625
Arsenic ND ND ND ND -
Cadmium ND ND ND ND -
Mercury ND ND ND ND -
Nickel ND 11 ND ND -
Lead ND 21 11 25 19
PM10 (pg/Nm?) 47 37 ND 27 37
PM 2.5 (pg/Nm?) 14 23 16 7 15
Total Particulates (ug/Nm3) 76 64 54 48 60.5
Hydrogen Sulphide (ppb) ND ND ND ND -
Sulphur Dioxide (ug/Nm?) 3 2 2 6 3.25
Ammonia (ng/Nm?3) ND ND ND ND -
Esters (ug/Nm?3) ND ND ND ND -
Mercaptans (ug/Nm?3) ND ND ND ND -
Indoles (ug/Nm3) ND ND ND ND -
Skatoles (ug/Nm?3) ND ND ND ND -
Aspergillus (cfu/m?®) ND ND ND ND -
Ecoli (cfu/m?3) ND ND ND ND -
Yeasts (cfu/m?3) 170 230 370 450 305
Total Coliforms (cfu/m?3) ND ND ND ND -
Noise (dBA) 59.6 54 54.6 59.4 56.9
Vibrations (mm/s) 0.19 0.36 0.23 0.27 0.2625
PAHs Total (ug/Nm?3) ND ND ND 0.2 -
Acenaphthene ND ND ND ND -
Acenaphthylene ND ND ND ND -
Anthracene ND ND ND ND -
Benz(a)anthracene ND ND ND ND -
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND ND -
Benzo(b)fluoranthene ND ND ND ND -
Benzo(ghi)perylene ND ND ND ND -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND ND -
Chrysene ND ND ND ND -
Coronene ND ND ND ND -
Dibenz(a,h)anthracene ND ND ND ND -
Fluoranthene ND ND ND ND -
Fluorene ND ND ND 0.1 -
Indeno(1,2,3-cd)pyrene ND ND ND ND -
Phenanthrene ND ND ND ND -
Pyrene ND ND ND ND -

Offsite Monitoring
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Sant'Antnin Waste Treatment Plant MTP Waste Acceptance Station Onsite Monitoring

Monthly (inside halls) FEB MAR | APR MAY JUN JUL AUG SEP ocT NOV DEC MEAN | Limits
Ammonia (mg/m3) 0.2932 0.27439 2.52 0.29351 | 0.24043 | 0.24077 | 0.20723 na 0.22499 | 0.279525 | 0.24147 | 0.482 18
Hydrogen sulfide (mg/m?3) 0.00198 0.00346 | 0.013 0.0051 0.0174 0.0216 0.0191 na 0.017 ND 0.19393 0.033 7
Mercaptans (mg/m3) ND ND ND ND ND ND ND ND ND ND ND - 35
Skatoles (ng/m3) ND ND ND ND ND ND ND ND ND ND ND - -
Indoles (ug/m3) ND ND ND ND ND ND ND ND ND ND ND - -
Methane (ppm) 100 ND ND ND 18 ND ND ND ND ND ND - -
Polyamines (ug/m?3) ND ND ND ND ND ND ND ND ND ND ND - -
Aspergillus (CFU/t) ND ND 16 16 64 * * ND 200 ND 21 -
Yeasts (CFU/t) ND * 250 250 360 ND 500 * 260 >100 >100 260 -
Noise (dBA) 80.4 78.4 76 76.3 76 79.1 68 78.5 81.3 77.9 83 77.718 87
PM10 (ug/Nm?3) 310.51 539.64 | 1110.2 | 1377.2 | 866.01 | 1452.54 @ 599.96 | 1142.37 | 386.65 242.19 424.02 | 768.299 50
Total Col. Counts (CFU/t) ND ND * * 300 250 ND 108 180 94 6 156.333 -

* blanket growth



Sant'Antnin Waste Treatment Plant

Quarterly (outside halls) Ql Q2 Q3 Q4 MEAN Limits
Ammonia (mg/m3) 0.02121 0.03421 | 0.0437 | 0.03247 0.033 18
Hydrogen sulfide (mg/m?3) 0.01754 0.0349 | 0.011 | 0.01429] 0.019 7
Mercaptans (mg/m3) ND ND ND ND - 35
Skatoles (ng/m3) ND ND ND ND - -
Indoles (ug/m3) ND ND ND ND - -
Methane (ppm) ND 12 ND ND - -
Polyamines (ug/m?3) ND ND ND ND - -
Aspergillus (CFU/t) ND ND ND 40 - -
Yeasts (CFU/t) ND ND 28 96 62 -
Noise (dBA) 71.6 67.6 70.4 72.7 70.575 87
PM10 (ug/Nm3) 111.33 166.9 35.25 46.48 89.99 50
Total Col. Counts (CFU/t) ND ND ND ND - -

* blanket growth

MTP Waste Acceptance Station Onsite Monitoring
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Quarterly (inside halls) Q1 Q2 Q3 Q4 MEAN Limits
Benzene (ug/m3) 2.5 2.3 2.9 3.2 2.725 5
Carbon Monoxide ND 4582 | 126 | o055 | 21306 | 10
(mg/m?)

NM VOCs (mg/m3) 3900 3500 6 3.9 - -
Nitrogen dioxide (ug/m?3) 160 70 590 520 335 40
Sulfur dioxide (ug/m3) 5.4 2.5 7.2 8.8 5.975 125

Quarterly (outside halls) Qi1 Q2 Q3 Q4 MEAN Limits

Benzene (pug/m?3) ND ND ND ND - 5
Carbon Monoxide ND 0733 | 0687 | 0447 | 0622 | 10
(mg/m?)

NM VOCs (mg/m?3) 170 230 0.21 0.17 - -
Nitrogen dioxide (nug/m3) 8.6 ND 16 20 14.866 40
Sulfur dioxide (pug/m?3) 4.6 3.3 1.6 1.3 2.7 125

MTP Waste Acceptance Station Onsite Monitoring



Sant'Antnin Waste Treatment Plant

Material Recovery Facility Onsite Monitoring

Monthly (inside halls) EEB MAR APR MAY JUN JUL AUG SEP ocT Nov DEC MEAN | Limits
Ammonia (mg/m3) 0.08946 0.11273 0.10088 0.0931 0.1493 0.16617 | 0.15664 | 0.16453 | 0.12829 | 0.07739 | 0.06557 0.119 18
Hydrogen sulfide (mg/m3) 0.00207 0.00354 0.00216 0.00338 0.0095 0.0106 0.0136 0.0125 0.0061 ND 0.00569 0.007 7
Mercaptans (mg/m?) ND ND ND ND ND ND ND ND ND ND ND - 35
Skatoles (pg/m?) ND ND ND ND ND ND ND ND ND ND ND - -
Indoles (pg/m?) ND ND ND ND ND ND ND ND ND ND ND - -
Methane (ppm) 24 ND ND ND ND ND ND ND ND ND ND - -
Aspergillus (CFU/t) ND ND * * * 400 ND <1 64 5 5 - -
Yeasts (CFU/t) ND ND * * * <1 ND 250 180 67 55 - -
PM10 (ug/Nm3) 338.18 478.5 238.68 973.4 591.78 764.52 772.97 677.36 870.41 358.53 333.4 581.612 50
Noise (dBA) 82.6 77.8 77.1 79.9 78.9 77.7 73.4 77.3 78.1 82.2 80 78.636 87
Vibrations (mm/s) 0.55 0.41 0.19 0.19 0.2 0.23 0.19 0.24 0.24 0.27 0.24 0.268 254
Total Col. Counts (CFU/t) ND ND * * <1 52 ND 48 32 29 3 - -
Quarterly (outside halls) Qi1 Q2 Q3 Q4 MEAN Limits

Ammonia (mg/m3) 0.11273 0.00876 0.01466 0.00372 0.035 18

Hydrogen sulfide (mg/m?) 0.00354 0.01 0.0153 0.00661 0.009 7

Mercaptans (mg/m3) ND ND ND ND - 35

Skatoles (ug/m3) ND ND ND ND - -

Indoles (pug/m?3) ND ND ND ND - -

Methane (ppm) ND ND ND ND - -

Aspergillus (CFU/t) na <1 <1 3 - -

Yeasts (CFU/t) na <1 18 19 18.5 -

PM10 (ug/Nm3) 478.5 43.67 55.8 30.44 43.303 50

Noise (dBA) 77.8 78.7 84.1 83.7 81.075 87

Vibrations (mm/s) 0.41 0.24 0.27 0.24 0.29 254

Total Col. Counts (CFU/t) na <1 47 <1 - -

Quarterly (inside halls) Ql Q2 Q3 Q4 MEAN Limits

Arsenic(ng/m3) 12 ND ND ND - 6

NM VOCs(mg/m3) 0.98 1.4 0.59 1.4 1.093 -

PM 2.5(ug/m?3) 435.72 401.75 67.36 201.89 276.5 25

Asbestos(f/ml) <0.01 <0.01 <0.01 <0.01 - 0.01

Nickel(ng/m3) 59 ND ND ND - 20

Dioxins & Furans(pg/Nm?) 0.08 0.023 0.14 0.021 0.066 -

Mercury(mg/m?3) 0.0000039 0.0000012 0.0000093 0.0000012 0.0000039 0.1

Cadmium(ng/m?3) ND ND 21 ND - 5

Lead(pg/m3) 0.5 0.56 0.31 0.11 0.37 0.5

Polyamines(mg/m?3) ND ND ND ND - -

PAHs(ng/Nm?) 18 55 51 83 51.75 -

PCBs(pg/m?) 410 330 400 100 310 -

PAHs(ng/Nm?3)

Acenaphthene 0.28 1.7 5.4 0.61 1.9975

Acenaphthylene 0.28 ND ND 0.53 0.405

Anthracene 1.4 33 4.4 1.1 2.55
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Benz(a)anthracene 0.55 0.83 ND 0.58 0.6533
Benzo(a)pyrene 0.55 0.55 ND 0.61 0.57
Benzo(e)pyrene ND 0.83 ND 0.47 0.65
Benzo(b)fluoranthene 0.55 11 ND 0.5 0.7166
Benzo(ghi)perylene 0.55 ND ND 1 0.775
Benzo(j)fluoranthene ND 0.55 ND ND -
Benzo(k)fluoranthene ND 0.28 ND 0.41 0.345

Chrysene 1.1 1.4 ND 0.91 1.1366

Coronene ND ND ND 0.61 -
Dibenz(a,h)anthracene ND ND ND 0.61 -
Fluoranthene 3 9.9 6.4 1.2 5.125

Fluorene 2.5 11 5.8 3.8 5.775
Indeno(1,2,3-cd)pyrene 0.28 ND ND 83 -
Phenanthrene 18 55 51 5.9 32.475

Pyrene 5 9.1 7.9 2.3 6.075
PCBs(pg/m?)

28 410 330 400 100 310

52 140 130 110 58 109.5

77 2.8 ND ND ND -

81 ND ND ND ND -

101 17 23 19 19 19.5

105 4.1 3 2.8 2.8 3.175

114 ND ND ND ND -

118 9.9 8.3 8.6 7.7 8.625

123 ND ND ND ND -

126 ND ND ND ND -

138 8.3 6.6 8.3 6.4 7.4

153 8.8 6.9 8.8 6.6 7.775

156 ND ND ND ND -

157 ND ND ND ND -

167 ND ND ND ND -

169 ND ND ND ND -

180 33 25 4.7 2.1 8.775

189 ND ND ND ND -

Quarterly (outside halls) Qi1 Q2 Q3 Q4 MEAN Limits
Arsenic(ng/m3) ND ND ND ND - 6
NM VOCs(mg/m3) 0.014 0.0054 0.0032 0.017 0.0099 -
PM 2.5(pg/m3) 28.37 31.74 ND 32.79 30.966 25
Asbestos(f/ml) <0.01 <0.01 <0.01 <0.01 - 0.01
Nickel(ng/m?3) ND ND ND ND = 20
Dioxins & Furans(pg/Nm?) 0.047 0.021 0.029 0.024 0.03025 -
Mercury(mg/m?3) 0.00000058 | 0.00000054 @ 0.00000075 | 0.00000039 | 0.0000056.5 0.1
Cadmium(ng/m?3) ND ND 21 ND - 5
Lead(pg/m3) 0.021 ND 0.15 ND 0.0855 0.5

Material Recovery Facility Onsite Monitoring
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Polyamines(mg/m?3) ND ND ND ND -
PAHs(ng/Nm?) 4.4 2.5 6.6 83 24.125
PCBs(pg/m?) 25 15 25 12 19.25
PAHs(ng/Nm?3)
Acenaphthene ND 2.5 ND 0.61 1.555
Acenaphthylene ND 0.28 ND 0.53 0.405
Anthracene 0.28 0.28 0.41 11 0.5175
Benz(a)anthracene 0.28 0.28 ND 0.58 0.38
Benzo(a)pyrene ND 0.55 ND 0.61 0.58
Benzo(e)pyrene ND 0.28 ND 0.47 0.375
Benzo(b)fluoranthene ND 0.55 ND 0.5 0.525
Benzo(ghi)perylene ND ND ND 1 -
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND 0.41 -
Chrysene ND 0.55 ND 0.91 0.73
Coronene ND ND ND 0.61 -
Dibenz(a,h)anthracene ND ND ND 0.61 -
Fluoranthene 1.4 1.4 2.6 1.2 1.65
Fluorene 0.55 1.4 ND 3.8 0.9166
Indeno(1,2,3-cd)pyrene ND ND ND 83 -
Phenanthrene 4.4 2.2 6.6 5.9 4.775
Pyrene 1.7 1.7 2.6 23 2.075
PCBs(pg/m?)
28 25 15 25 12 19.25
52 14 12 11 7.5 11.125
77 ND ND ND ND -
81 ND ND ND ND -
101 4.7 6.3 5.8 3.6 5.1
105 ND ND ND ND -
114 ND ND ND ND -
118 2.7 2.8 2.8 ND 2.766
123 ND ND ND ND -
126 ND ND ND ND -
138 2.6 3 4.1 ND 3.2333
153 3 3.6 4.7 ND 3.7666
156 ND ND ND ND -
157 ND ND ND ND -
167 ND ND ND ND -
169 ND ND ND ND -
180 ND ND 2.2 ND -
189 ND ND ND ND -

Material Recovery Facility Onsite Monitoring
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Monthly (inside halls) FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC MEAN | Limits
Ammonia (mg/m?3) 0.26298 0.27737 0.242 0.2731 0.25371 0.23422 0.23201 |0.27195 0.19577 |0.26268 0.19393 ]0.25 18
Arsenic (ng/m3) ND 47 ND ND ND ND 18 13 12 ND ND - 6
Asbestos (f/ml) <0.01 <0.01 *x <0.01 <0.01 <0.01 <0.01 <0.01 *x *x <0.01 - 0.01
Cadmium (ng/m?3) 18 ND ND 18 ND ND 23 ND ND ND ND - 5
Hydrogen sulfide (mg/m3) 0.00378 0.00524 0.01481 0.00605 |0.0764 0.0428 0.0318 0.028 0.0532 ND 0.0233 0.03 7
Lead (ug/m3) 0.34 0.41 0.025 0.2 0.81 0.55 0.49 0.44 0.3 0.25 ND 0.38 0.5
Mercaptans (mg/m?3) ND ND ND ND ND ND ND ND ND ND ND - 35
Skatoles (pug/m?3) ND ND ND ND ND ND ND ND ND ND ND - -
Indoles (ug/m?) ND ND ND ND ND ND ND ND ND ND ND s -
Mercury (mg/m3) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ND 0.000009 |0.1
Methane (ppm) 130 ND ND ND 180 ND 190 ND ND ND ND - -
Polyamines (ug/m3) ND ND ND ND ND ND ND ND ND ND ND - -
Aspergillus (CFU/t) ND ND * 7 * ND * ND 100 42 19 s -
Yeasts (CFU/t) ND * * 600 ND ND 150 * 400 >100 >100 - -
PM10 (ug/Nm?3) 895.91 229.78 384.09 694.79 236 574.94 627.73 846.71 668.82 941.45 365.21 587.766 50
PM2.5 (ug/Nm?3) 326.33 215.03 241.64 709.75 438.52 250.85 340.41 220.38 202.9 218.72 145.67 300.927 25
Total Col. Counts (CFU/t) |ND ND * * * ND ND 120 67 96 10 - -
Nickel (ng/m3) 24 ND ND 39 ND ND 45 ND 14 ND ND - 20
* blanket growth
** occluded

Quarterly (outside halls) Ql Q2 Q3 Q4 MEAN Limits
Ammonia (mg/m?3) 0.01712 0.05686 0.0809 0.02877 |0.046 18
Arsenic (ng/m3) ND ND ND ND - 6
Asbestos (f/ml) <0.01 <0.01 <0.01 <0.01 - 0.01
Cadmium (ng/m?3) ND ND ND ND - 5
Hydrogen sulfide (mg/m3) 0.01785 0.0331 0.0106 0.01826 |0.02 7
Lead (ug/m3) 0.029 ND 0.034 ND - 0.5
Mercaptans (mg/m?3) ND ND ND ND - 35
Skatoles (ug/m?3) ND ND ND ND - -
Indoles (pg/m?) ND ND ND ND - -
Mercury (mg/m3) 0.0000004 |0.0000013 |0.00000055 |ND 0.000007 |0.1
Methane (ppm) ND 24 ND ND - -
Polyamines (pug/m?3) ND ND ND ND - -
Aspergillus (CFU/t) ND ND ND 16 - -
Yeasts (CFU/t) ND ND * 18 - -
PM10 (ug/Nm?3) 60.85 65.69 70.5 60.86 64.475 50
PM2.5 (ug/Nm?3) 29.23 41.84 16.86 11.64 24.893 25
Total Col. Counts (CFU/t) |ND ND 120 ND - -
Nickel (ng/m3) ND ND ND ND - 20
Quarterly (inside halls) Qi1 Q2 Q3 Q4 MEAN Limits
Ozone (ug/m3) 6700 6.8 4.6 49 5.433 120
NM VOCs(mg/m?) 9600 2900 4.4 2.1 - -
Benzene (ug/m?3) 6 1.5 ND ND - 5
Dioxins & Furans(pg/m?) 0.011 0.02 0.028 0.021 0.02 -
Sulfur Dioxide(ug/m?3) 24 ND 4 13 9.767 125




Sant'Antnin Waste Treatment Plant

Esters(ug/m?3) 890 350 580 250 517.5 -
CO(mg/m?3) <10 0.481 0.619 0.447 1.547 10
PAHs (ng/Nm?) 8.6 97 220 120 = -
PCBs (pg/m?) 30 30 0.18 19 26.333 -
PAHs(ng/Nm?3)

Acenaphthene 1.4 1.9 11 12 6.575
Acenaphthylene ND 0.55 ND 2.8 1.675
Anthracene 5.2 5.5 22 18 12.675
Benz(a)anthracene 0.83 0.83 ND ND 0.83
Benzo(a)pyrene 0.28 1.4 ND 0.55 0.743
Benzo(e)pyrene ND 3.3 ND ND 3.3
Benzo(b)fluoranthene 0.28 2.8 ND 0.83 1.303
Benzo(ghi)perylene 0.28 2.2 ND 19 1.46
Benzo(j)fluoranthene ND 1.1 ND ND 1.1
Benzo(k)fluoranthene 0.28 0.83 ND 0.55 0.553
Chrysene 1.1 2.2 ND 0.83 1.377
Coronene ND 1.7 ND 0.83 1.265
Dibenz(a,h)anthracene ND 0.28 ND 11 0.69
Fluoranthene 11 11 35 9.4 16.6
Fluorene 3.9 8.3 24 62 24.55
Indeno(1,2,3-cd)pyrene 0.28 0.83 ND 1.7 0.937
Phenanthrene 39 97 220 120 119

Pyrene 8.6 13 23 7.7 13.075
PCBs(pg/m?)

28 30 30 0.18 19 26.333

52 27 16 0.05 9.1 17.367

77 ND ND ND ND -

81 ND ND ND ND -

101 9.1 5.8 0.01 5 6.633

105 1.7 ND 0.002 ND -

114 ND ND ND ND -

118 4.4 2.6 0.0061 1.7 2.9

123 ND ND ND ND -

126 ND ND ND ND -

138 5 3.3 0.0061 3 3.767

153 7.2 3.9 0.0072 3 4.7

156 ND ND ND ND -

157 ND ND ND ND -

167 ND ND ND ND -

169 ND ND ND ND -

180 2.3 2.5 0.0027 1.9 6.7

189 ND ND ND ND -

Quarterly (outside halls) Q1 Q2 Q3 Q4 MEAN Limits
Ozone(ug/m?3) <1 39 42 53 44.667 120
\'\:825':::;::;; 160 160 0.53 0068 |- -
Benzene(ug/m?3) <5 ND ND ND - 5

Dry Mechanical Treatment Plant Onsite Monitoring
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Dioxins & Furans(pg/m3) 0.078 0.024 0.026 0.033 0.04 -
Sulfur Dioxide(ug/m?3) 24 1.7 ND ND 12.85 125
Esters(ug/m?3) 16 25 20 0.73 20.33 -
€o(mg/m3) <10 0.848 1.604 0.218 0.89 10
PAHs(ng/Nm?) 2.8 9.6 5.2 3.6 5.3 -
PCBs(pg/m?) 17 12 0.025 7.5 12.167 -
PAHs(ng/Nm?3)

Acenaphthene ND 0.55 ND 0.83 0.69
Acenaphthylene ND ND ND 0.55 0.55
Anthracene ND 0.83 3.2 11 1.71
Benz(a)anthracene 1.4 0.55 ND ND 0.975
Benzo(a)pyrene ND ND ND ND -
Benzo(e)pyrene ND ND ND 0.55 0.55
Benzo(b)fluoranthene 0.28 ND ND 0.55 0.415
Benzo(ghi)perylene ND ND ND 14 1.4
Benzo(j)fluoranthene ND ND ND ND -
Benzo(k)fluoranthene ND ND ND 0.55 0.55
Chrysene 0.28 0.55 ND 0.28 0.37
Coronene ND ND ND 0.55 0.55
Dibenz(a,h)anthracene ND ND ND 0.83 0.83
Fluoranthene 0.83 1.9 5.2 2.2 2.533
Fluorene 0.83 1.1 4.5 3.6 2.508
Indeno(1,2,3-cd)pyrene ND ND ND 11 1.1
Phenanthrene 2.8 9.6 21 1.6 8.75

Pyrene 1.1 2.2 4.1 2.8 2.55
PCBs(pg/m?)

28 17 12 0.025 7.5 12.167

52 9.7 8.8 0.0099 4.1 7.533

77 ND ND ND ND -

81 ND ND ND ND -

101 5.2 5 0.0044 3 4.4

105 14 ND ND ND -

114 ND ND ND ND -

118 3.6 2.4 0.0027 1.4 2.467

123 ND ND ND ND -

126 ND ND ND ND -

138 3.3 2.8 0.0036 2.2 2.767

153 3.9 3.6 0.0041 2.5 3.333

156 ND ND ND ND -

157 ND ND ND ND -

167 ND ND ND ND -

169 ND ND ND ND -

180 ND ND 0.0014 ND 0.0014

189 ND ND ND ND -

Dry Mechanical Treatment Plant Onsite Monitoring
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SAFETY DATA SHEET

Revised edition no : 0

Date: 13/3/2012

Supersedes : 0/0/0

Gulf Harmony 68 PRODUCT CODE
3452

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier:

» Product name : Gulf Harmony 68

- Viscosity Grade : ISO VG 68

1.2. Relevant identified uses of the substance or mixture and uses advised against:

« Relevant identified uses : Hydraulic oil.

- Uses advised against : This oil should not be used for any other purpose than the intended use as an

hydraulic oil without expert advice.
1.3. Details of the supplier of the Safety Data Sheet:

- Supplier : Gulf Oil Nederland B.V.
Ambachtsweg 31 -
1785 AJ - Den Helder - Nederland
Tel: +31 223 634567
E-mail: technicalsupport@gulf.nl
Internet: www.gulf.nl

1.4. Emergency telephone number:
« Phone number(s) 1 +31 223 634567

SECTION 2: Hazards identification

2.1. _Classification of the substance or mixture:

- Classification according to Directive : This product does not meet the classification requirements of the current European
1999/45/EC legislation.

2.2. Label elements:

- Safety advices : Do not empty into drains ; dispose of this material and its container in a safe way.
2.3. Other hazards : Injection under the skin can occur when using high pressure equipment.
Overexposure to oil mist may cause respiratory irritations.
Spillage of lubricating oils will make surfaces slippery.

SECTION 3: Composition/information on ingredients

3.2. Mixtures:

- Description of the mixture : Mixture of highly refined mineral oils (PCA-content < 3% - IP 346) and additives.
Product is not considered to be hazardous but contains hazardous components.
« Composition of the mixture:
Substance name Contents CAS No EC No Annex No Ref REACH Classification

Lubricating oils(petroleum), C20- : 70 - 80 % 72623-85-9 276-736-3  649-481-00-4 - Not classified (DSD/DPD)
C50, hydrotreated neutral oil-
based, high-viscosity.

Lubricating oils (petroleum), C20- : 20 -30% 72623-87-1 276-738-4  649-483-00-5 - Not classified (DSD/DPD)
50, hydrotreated neutral oil-based
Alkyl phenol : 01 -1% 128-39-2 204-884-0 - e Xi; R36/37/38
N; R51-53
3.3. Other information : For full text of all R-phrases: see SECTION 16.

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland
Tel: +31 223 634567

E-mail: technicalsupport@gulf.nl

Internet: www.gulf.nl



Page : 2

SAFETY DATA SHEET

Revised edition no : 0

Date: 13/3/2012

Supersedes : 0/0/0

Gulf Harmony 68 PRODUCT CODE
3452

SECTION 4: First aid measures

General advice : In case of accident or if you feel unwell, seek medical advice immediately
(show the label when possible).

4.1. Description of first aid measures:

« After inhalation : Assure fresh air breathing. If you feel unwell, seek medical advice.

- After contact with skin : Remove contaminated clothing and shoes. Wash skin thoroughly with mild soap
and water. Never use kerosine or gasoline for cleaning the skin.

- After contact with the eyes : Rinse immediately with plenty of water. Seek medical attention if irritation develops.

- After ingestion : Do not induce vomiting. Seek medical attention immediately.

4.2. Most important symptoms and effects, both acute and delayed:

- After exposure : No acute or delayed symptoms or effects are anticipated if first aid treatment is

applied and is effective.
4.3. Indication of any immediate medical attention and special treatment needed:

- After exposure : If injected under the skin when using high pressure equipment, send casualty
immediately to a hospital, even when there are few or no symptoms.

SECTION 5: Fire-fighting measures

5.1. Extinguishing media:

- Suitable extinguishing media : Water fog. Carbon dioxide. Foam. Dry chemical product.

» Unsuitable extinguishing media : Do not use a heavy water stream.

5.2. Special hazards arising from the substance or mixture:

« In the event of a fire : Under fire conditions, hazardous fumes will be present.

5.3. Advice for firefighters:

- Protective actions : Avoid fire-fighting water to enter environment.

- Special protective equipment for : Do not enter fire area without proper protective equipment, including respiratory

fire-fighters protection. Wear self-contained breathing apparatus, rubber boots and thick rubber
gloves.

« Surrounding fires : Use water spray or fog for cooling exposed containers.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures:

- For non-emergency personnel : Evacuate unnecessary personnel.

- For emergency responders : Equip cleanup crew with proper protection. Wear suitable protective clothing,
gloves and eye or face protection. Eliminate every possible source of ignition.

6.2. Environmental precautions:

- In case of accidental spills : Avoid release to the environment. Contain any spills with dikes or absorbents to
prevent migration and entry into sewers or streams. Notify authorities if liquid enters
sewers or public waters.

6.3. Methods and material for containment and cleaning up:

« Appropriate containment techniques : Clean up any spills as soon as possible, using an absorbent material to collect it.

« Appropriate clean-up procedures : Clean up even minor leaks or spills and spread granular absorbent promptly.
Collect spills and put it into appropriated container.

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland
Tel: +31 223 634567

E-mail: technicalsupport@gulf.nl

Internet: www.gulf.nl
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Gulf Harmony 68 PRODUCT CODE
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SECTION 6: Accidental release measures (continued)

6.4. Reference to other sections

: See also sections 8 & 13.

SECTION 7: Handling and storage

7.1. Precautions for safe handling:

» Measures to prevent fire, aerosol
and dust generation

» Measures to protect the
environment

- Advice on general occupational
hygiene

: Keep away from sources of ignition. No naked lights. No smoking. Proper

grounding procedures to avoid static electricity should be followed.

: Contain any spills with dikes or absorbents to prevent migration and entry into

sewers or streams.

: When using, do not eat, drink or smoke. Wash hands and other exposed areas

with soap and water before leaving work.

7.2. Conditions for safe storage, including any incompatibilities:

- Technical protective measures

- Conditions of storage

- Specific designs for storage rooms
or vessels

7.3. Specific end use(s):

- Recommendations

: Local exhaust and general ventilation must be adequate to meet exposure

standards.

: Store this product in a dry location where it can be protected from the elements. Do

not store near oxidizing agents or acidic material. Store at temperatures not
exceeding 50°C/122°F.

: Store in tightly closed, properly ventilated containers away from heat, sparks, open

flame, strong oxidizers, radiations, and other initiators.

: See Product Data Sheet for detailed information.

SECTION 8: Exposure controls/personal protection

8.1. Control parameters:
» Occupational exposure limit values:

- Biological limit values
8.2. Exposure controls:

8.2.1 Appropriate engineering controls:
. Use adequate ventilation to keep oil mist below applicable standard.

« Technical measures to prevent
exposure

: United Kingdom: Occupational Exposure Standard (OES) of 5 mg/m3,

8-hour time-weighted average reference period for oil mist.

The American Conference of Governmental Industrial Hygienists (ACGIH) has
assigned mineral oil mist a threshold limit value (TLV) of 5 mg/m?3 as a Time
Weighted Average (TWA) for a normal 8-hour workday and a 40-hour workweek
and a short-term exposure limit (STEL) of 10 mg/m3 for periods not to exceed 15
minutes. Exposures at the STEL concentration should not be repeated more than
four times a day and should be separated by intervals of at least 60 minutes.
[ACGIH 1994, p. 28]

: No data available.

8.2.2 Individual protection measures, such as personal protective equipment:

- Eye / face protection
- Skin protection
» Hand protection

: Chemical goggles or safety glasses.(EN 166)
: Wear suitable protective clothing. (EN 465, EN 466 or EN 467).
: Wear suitable gloves resistant to chemical penetration. (EN 374)

Use neoprene or rubber gloves.

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland

Tel: +31 223 634567
E-mail: technicalsupport@gulf.nl
Internet: www.gulf.nl
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SECTION 8: Exposure controls/personal protection (continued)
* Respiratory protection : The use of Filtertype A (EN 141) is recommended If exceeding the Occupational
Exposure Limit.
- Other : Do not wear leather soled shoes.
8.2.3 Environmental exposure controls:
« Measures to prevent exposure : Avoid release to the environment.
SECTION 9: Physical and chemical properties
9.1. Information on basic physical and chemical properties:
+ Appearance:
- Physical state : Oily liquid.
- Colour (ASTM-D1500) 1 <1.0
 Odour : Light odour of petroleum.
- Flash point (ASTM-D92) : >185°C
« Density @ 15°C (ASTM-D4052) : 884 kg/m?3
« Solubility(ies) : Insoluble.
- Viscosity @ 40°C (ASTM-D445) 1 61.2-74.8 ¢St
9.2. Other information:
« Pour point (ASTM-D97) 1 <-15°C
SECTION 10: Stability and reactivity
10.1 Reactivity : No data available.
10.2 Chemical stability : Stable under normal conditions.
10.3 Possibility of hazardous : None under normal conditions.
reactions
10.4 Conditions to avoid : Extremely high or low temperatures.
10.5 Incompatible materials : Strong oxidizing agents.
10.6 Hazardous decomposition : None under normal conditions.
products
SECTION 11: Toxicological information
11.1. Information on toxicological effects:
- Acute toxicity : No specific toxicity data on this product available.
« Irritation : Not expected to be irritant.
« Corrosivity : No adverse health effects were noted.
- Sensitisation : No sensitization effects known.
- Repeated dose toxicity : Not applicable.
- Carcinogenicity : This product contains mineral oils which are considered to be severely refined and

not considered to be carcinogenic under IARC. All of the oils in this product have
been demonstrated to contain less than 3% extractables by the IP 346 test.

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland
Tel: +31 223 634567

E-mail: technicalsupport@gulf.nl

Internet: www.gulf.nl
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SECTION 11: Toxicological information (continued)

« Mutagenicity : Not expected to be mutagenetic.

« Toxicity for reproduction : Not expected to be toxic.

11.2. Information on likely routes of exposure:

- After ingestion : Ingestion may cause nausea, vomiting and diarrhoea.

- After inhalation : Not expected to present a significant inhalation hazard under anticipated conditions
of normal use.

- After skincontact : Not expected to present a significant skin hazard under anticipated conditions of
normal use.

- After eyecontact : Slight eye irritant upon direct contact.

11.3. Symptoms related to the physical, chemical and toxicological characteristics:

- General : No adverse symptoms/effects were noted.

11.4. Delayed and immediate effects as well as chronic effects from short and long-term exposure:

- General : No adverse symptoms/effects were noted.
11.5. Other toxicological information : No data available.

SECTION 12: Ecological information

12.1. Toxicity:

- Acute toxicity : No specific toxicity data on this product available.
- Chronic toxicity : No specific toxicity data on this product available.
12.2. Persistence and degradability:

- Biodegradation : No data available.

12.3. Bioaccumulative potential:

« Partition coefficient: n-octanol/water : Not determined.

- Bioconcentration factor (BCF) : Not determined.

- Bioaccumulation : Not determined.

12.4. Mobility in soil:

- Mobility : Itis to be expected small mobility in soil. Some or a few components may get into
the soil and may cause pollution of ground water.

12.5 Results of PBT and vPvB : Not applicable.

assessment

12,6 Other adverse effects : Spills may contaminate water supplies / pollute public waters.

SECTION 13: Disposal considerations

13.1. Waste treatment methods:

- Waste disposal : Dispose of this material and its container to hazardous or special waste collection
point, in accordance with local, regional, national and/or international regulation.
Recover waste liquids for recycling/re-use. See Directive 2001/118/EC.

» Waste Code European Waste List : 13 02 05 - mineral-based non-chlorinated engine, gear and lubricating oils.

15 01 10 - packaging containing residues of or contaminated by dangerous
substances.

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland
Tel: +31 223 634567

E-mail: technicalsupport@gulf.nl

Internet: www.gulf.nl
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SECTION 14: Transport information

Not regulated.

SECTION 15: Regulatory information

15.1. Safety, health and environmental requlations/leqgislation specific for the substance or mixture:

15.1.1 National requlations:

- Germany
» Netherlands

15.1.2 International Requlations:

- European Inventory of Existing
Commercial Chemical Substances
(EINECS)

« Australian Inventory of Chemical
Substances (AICS)

- Canadian Environmental Protection
Act (CEPA)

« USA Toxic Substances Control Act

(TSCA)
15.2. Chemical safety assessment

: Water Hazard Class: 1 - slightly hazardous to water
: Water pollution effect indication {11}: Slightly harmful to aquatic organisms.

Abatement effort: B

: All components listed.

: All components are in compliance with chemical notification requirements in

Australia.

: All components are in compliance with the Canadian Environmental Protection Act

and are present on the Domestic Substances List (DSL).

: All components of this material are on the US TSCA Inventory or are exempt.

: Not applicable.

SECTION 16: Other information

- Indication of changes

- Abbreviations and acronyms

- Key literature references and
sources for data

- List of relevant R-phrases

« Training advice

: Revision according to Regulation (EU) No 453/2010 amending Regulation (EC) No

1907/2006.

: ACGIH = American Conference of Industrial Hygienists

CLP = Classification and Labelling of Substances and Preparations

DOT = Department of Transport

EC = European Commission. EN = European Norm

IARC= International Agency for Research on Cancer

IP = Institute of Petroleum. ISO = International Organization for Standardization
NLGI = National Lubricating Grease Institute

PCA = Polycyclic Aromatics

SAE = Society of Automotive Engineers

TLV = Threshold Limit Value. TWA = Time Weighted Average

VG = Viscosity Grade

: Concawe Report 01/53, Concawe Report 01/54, Concawe Report 05/87.

Regulations (EC) No 1907/2006, 1272/2008 & 453/2010 of the European
Parliament and of the Council.

: R36/37/38 : Irritating to eyes, respiratory system and skin.

R51/53: Toxic to aquatic organisms, may cause long-term adverse effects in the
aquatic environment.

. See Product Data Sheet for detailed information.

The contents and format of this SDS are in accordance with COMMISSION REGULATION (EU) No 453/2010 of 20 May 2010
amending Regulation (EC) No 1907/2006 of the European Parliament and of the Council on the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH).

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland

Tel: +31 223 634567
E-mail: technicalsupport@gulf.nl
Internet: www.gulf.nl
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DISCLAIMER OF LIABILITY The information in this SDS was obtained from sources which we believe are reliable. However, the
information is provided without any warranty, express or implied, regarding its correctness. The conditions or methods of
handling, storage, use or disposal of the product are beyond our control and may be beyond our knowledge. For this and other
reasons, we do not assume responsibility and expressly disclaim liability for loss, damage or expense arising out of or in any way
connected with the handling, storage, use or disposal of the product. This SDS was prepared and is to be used only for this
product. If the product is used as a component in another product, this SDS information may not be applicable.

End of document

Gulf Oil Nederland B.V.

Ambachtsweg 31 - 1785 AJ - Den Helder - Nederland
Tel: +31 223 634567

E-mail: technicalsupport@gulf.nl

Internet: www.gulf.nl
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4 . First-aid measuras

Ewa contact - Iy case af eottact, madlxaly lush eyes W4 glenty of water for at bast 15 mintaz, et medial
atbertion if irvitztion eoowrs.

Skin conlact - I engg af contact, Immsdlsdaly flush skinwih plenty of water. Remave contaminated slething and shoes.
\Whash ciathing befare rousa, Claan shoas tharughly before reusa. Get medics! atoptian iF iritatisn
devezlaps.

Inkslalion - i Inaoled, remove to fresh air. ek madical ettention i sympiems apssar,

Ingestian - Do nat indues vemiing Uiless dirsctad ta de se by madizat perscnnel, Mever give aataing by modtk b
ah URCorEsious passsn. If potehtally cangarcus quanties of this matenal Rave Basn 2vallewad, callg
physiclan Immedlately .

Hetes o physician - Troatreent should in general Be symptematic and dirested fo relicving any sfads.

5. FireSfighting measures

Extinguishing madia

Euitable In casec of firg, use feam, cry chenical or carbon dioxide extinguisher ar spray
Mol sultakle e not usa watar jat,
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Hazardous decompositon Decomposiion products may ingude the fahovdng materials:
products carban digxide

carkon mepneside

sulfur oxides

plosEhorls cuides

metal ox'dalaxides

Special Tre-fighting Mone fdertinoad.

procrduras

Frotection ol fire<'ghte’s rira-Hghters shauldwear posftve prassune =ell-geniairen breathing apaorams SCELY and fall wnout
gear.

6. Accidental release measures

Personal precautions Mo agfan anall ke taken imvaldng any pesoral rish orwithout suitabla training. Evecuate suemundirg
araae  Keep unneceesary and unprotected parsannel from entering. Co net iouch o walk thraugh spilt
material, Pub on approprlate parserai protactive equipment (see secticn 8).

Erirgnmentad pressukivns Auoid dispersal of spit material and runalf end gantact with seil, waterways, dralns abd sewers. Inferm fhe
relevant autherities if the aroduct has caused ciniisamertal pollution (sewars, watersays, soi g air},
Large spill Slop kak if wilhout fisk. Move conminers frone spill arca. Provant cntry inte aswers, wate- courses,

basetnents of conined areas. Centair and eellet spillage with nor-contustibie, sbsorpent meterial 2.0,
sand, atth, wermiculibe ar diatemicasis aarh erd plase in container for disposa | aceasding to leeal
rogiulations (ae sactioh 13). Dispose of viz a izenged waste disposal contracter. RMate: see section 1 For
atnergency oo deck infarmation and sesiicn 13 for waste dispasal.

Small spEill Stop loak ifwithauat fisk, Meve sontairers from spill anea. Absort wahoan inert smeterial and place ia an
Apprapriate wests dspesal container, CNsposa of via 8 licenzed waste dizposal eentractor,

7. Handling and storage

Handling Wazh therougaly aftar hatcing.
Sisroge Koo container tight'y clesed. Fasp container in 8 exal, wetlwe niilzied area,
h suiteble Prolonged cxposurs o elevated Lerrporaiursg.

8. Exposurs controls/personal proteciion

Higedienl mame - Sccypaticnal expasuce imits

Easz il - unspe cified EH4D-DES {Unibed Kingdam {LK.
STEL: 10 mgfm® 15 minwteds), Fomn; Oil mis;, rirezal
TWA: S mden® 3 aourlsh. Form: Sil mist, mineral
ACAIH TLYR

Basza ail - un=pecified ACGIH iUnifud States).
STEL: 10myfio® 15 minutegs). Form: Minaral o, mist
TWA: S mgier® & Bourds). Farm: Mincral cil, mist

Fat infarmation and guidance, the ACGIH vafres are insiuded. Far euther enbemmation sn thase nlease sarsull your SUpEFcr.

Whilst speciis OELs for cottain compenants may ba shown in tals sacfan, other cam ponents mray be present inoany rlek, sapal e e diest
produced. Therefore, the specitic QELs may not ba spplicabis to the product 33 & whele and wie provided for quidanca anby.

Exposyre contrels

Occupational exposure Provide exbaust venliktion of sther etginearlng controls o keep fhe aiibome consentratiang of vapadrs
contrels below their respestive ocrupatenal cxposure limlke. Ensure that eyevash skatfons and safeby showers ars
daze ta the workstation lecation,

All chosicals shoukd be assessad for their risks to heath and apprepsiale sontrol Aeasuras putin place to
prevent er segiiataly canttal aXpasire. & hiararchy af centrol measutes exists (o.g. elimination,
uubsittion, general ventilatizn, cortainment, syst2ma of wark, shanging the pretess or activity) that must
be considared before use of perscnal profeclive cyuipichl. Personal protactive aguipment sheuld
CEUor e Appra arp e standards. ke suilakic for use, be xept i good condifion and properly nwentitod.
Your eappller of petaenal pratective equipmert sheold ba consulted for edvice o aelesian and
apprepriate stancatds. Far frber infamation contact yeur nat enal argan|satian fer standards.

Tine final shelce of pretective equipment will depene upon @ rick 2seessm et [t 15 Impetast o ensure that
all itams of personal protective equipment e com patibia.

Hygiene measurss - Wash hands, tabeatms ang fate teroughly efter handling shenmical mrodusts, betora gziting, smoling and
Lrslre tha [ewakony and at ihe end of the working peglod.

FPersanal pro@ctive equipment

Respiralary protecion - Rrespiratory protestiva squipmant is nat nermaly required where thero i adequate natural of leeal exhaust
vantilztlen to centrol expostire.
In caze o insuficient verdilatio v, wear suitabl: respi-alory equipment.
Respiratary probective equipment most be checked to ansure 1 {its corracthy aach Gme it is wem,

Aar-filtering resairatds. alse malled a'r-purfying respizators, will not be adequate urder condltions of
oxygen daficiency (2. low oxygen concentretion}, and vwourld not ke considered suita Jle whaee zidarne
caneeniraticns of che micals with 8 signifizart hazard are present, Inthese cases air-supplied braathing
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apparatls will be required.

Prevldes an air-filleringfair-purifying resprator is suitaile, a iter far sarticulates can ba usad for mist or
furne, Lz filter bpae P or comparsble standarc. A coreination filker far particles and organle gasas and
W0 pOURS (RadIng aoint =50} may ba dequired & vapour or sbnarmal odeur is 2lse presan: dua te nigh
preciust femperaturs. Lse fltat tyos AP or comparable sterdand,

Had protection Wear protactive ghewes if prolenged ar regeated cantageis likaly, Wear chemical rassstant giotss.
Fetamrraadad: nltrile gloves
Fretestihe glova s will Sabariatate over tinee fue to phydical ad charical camage. Inspectand replace
tloves on a regqular basiz, The frequency of replazament will dapsrd Upsn the cireumstances of use.

Ete pretleciian Zafety glasses with sice shiclds,
Skim and hady )58 of ptotacl ve clathing is good industrial practies,

Coiton or polyesterfoolion overalls will only previda pratactian agalnst light superficial centaminatian that

will net gaakthro agh te the skin, Cagralls shauld be Baundered an a reqular gazis. When the risk of skin

expesdre is high (2.9, when cleaning up spi¥agas o iF beva i3 a cizk of splasaingt then chemical resistant
aprans andwgrimpemvious chemical suits and bacts #ilf be required,

8. Physical and chemical properiies
Ganaral infarmgtion

Appearance
Physical ol Liquid.
Calour Amber,
Oedour Olily,
Liarant health. safety and enviennmental informeation
Flesh poinl Closed caps 2247 (438 .2°F) fPansky-Marens]
Wiscoelby Kineratis; 106.4 mm¥s {1054 3t at 40°C
Kime readie: 144 rmmits (4.4 c51) at 104G
Paur paigt -2
Densiny A5 kg'm® (0885 plem) o1 15'C
Salabllily insaluble n watar.
Bartition coalticient =3
{Logkaw)

10. Sahility and reactivity

Stability The produst iz stakls,

Fassibility of hazardous Lindexr porrel erndiiens of #tarags and use. hazardous reactions will not eeaeyr,
reactiang

Conditions to avold Bucid all possiale sources of ianition (spack ar lame).

Maderials ko ovpid Fesctive er incampatiels wilh te followdng materials; oxidizing mateials.
Hazard ows decemposition Cgrtbustion produats may includn the failowlhg:

products garbon oxides

sulfer oxides
chosphons exides
riveda | owickeioxdes

Uncer ncrmal ponditions of sterage and use, hazardous decemposition preducts shoutd not he produssgd.

11 . Toxicological information
Aciete toxfridy - Linliwesy b shusa maors than ansient stinging or redess iF secidental ey cartast ooours.

Linlgely b cavse barm to the skin an bie” or ascasional pantact but prelenged o reoeated exposune may
lead to demaalbitis.

Unlicely 13 causa harm it aceldentaliy semllowsd in smell doses. theugh larger quantifles may cause
resed and diarthoea.

AL nermal ambant termzeratures this producl will Be unlikely to stesant an inkataticn kazard bosause of s
e waladilly, My B lanmul by inhalation if exposure fo vapour, mists or fumes resuling frem tennal
decompasition produst: occurs.

Clronic tosicity

Gtfier shronic toeicity data - LZED EMGIME OILA
Cetnbustion products resuling drom the coeratian of jnternal sambustizn sngine s contaminate angine ok
duringuse. Used engine cil may eottain hazaideus camgahents wheh heve the potential to ¢a45e s<dn
canecr. Frequent of prolonged sortack with all bpes and makeas of veed ongin oil grusk Parofarn he
aveided and a hlelt standare of persshal mdishe maittained.
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Effects and Sy i L
FyRs
Skin
Inkalation
In el on

o signiicant hralth ba zavds Identitod.
Mea slgnifeard health hosarads iden i,
Ma signiftcart Mealit bazards dantified.
Mo significant health Fagzards klenfiTed,

12 . Ecological information

Persistenceldegradability
Mohility

Bioaccum e prealenielal -
Environmental hazards -

Drher acalag’cal informatlor -

Inferenty biodegrada afs -

Apillaqes may persirate the sl cauzing ground water contamination. -
This preduct may bioacourulgte through food chains it the ervirenment. -
Mo classified as dangarous.

Based o1 data avaleble forths or relatad materisle

Spills muay farm 4 The an wate s SUaces carsing physical damage to oroenisme, Qeyoen transfar could
alsy be imparad.

12 . Disposal considerations

Dlspogal cansiderakions | -
Wasie lnlorrmation -

Unused praduct

European waste catalogue
(B

The generation of waste shoukd bo avoidad or minimsed whanavar peesible, Empry cortginers or liners
may elain soms peaduet rasidues. This taterial and its container must be dispesed of ina sake way
Llsgoze of SU TS And non-Teeyclahke produets viaa eensecd Waste d.2posal confractor. Oispoeal of thiz
predust, solutiens and any by-oreducts shauld 2t all tirmes cem ply with the requirements o cmisor mestal
profection anc wasie disposal legislation and zny reglonal keeal a athody requirements, Auoed disporsal of
spilt material and renedf ard contac! with so'l, walervays, drafns and sewers,

13 12 O5* minaral-beasd non-chleritated engine, gear andg labricatiey vils
Heweaver, dawvatian from the irtended uze ardior the presence of any polential contfaminants may raquire
an altarnative waste dispogsal coce o be assigned by the end Lser.

14, Transpon infarmatian
Mot classilled ds busundous fo° nsporl (ADRRID, ADN, IMOG, ICADHATAY

15 . Regulatory infermation
Clasgilicalron and lobellirg have Heen parformed accarding to EL divectives 1568805 =C and &rS4SEEC a5 amended and adapted.

Label requiremeTets

Rizk nhrazax

Addditivbizt warn ng phasss
Cther regulatons

clrrops [mvetiory

United Stziag inyantory
[TSCA Bh) -

Auskalia inventory [(RIGE)
Canada invenkory

China inventorny (TECSS)
Jagran imvenlory [ENCS)

This preduct i oot classfied sceording te EU legislation.
Safaty defa sheat awvailable for profeszional user an request,

Atlzesk ane component is nat lizted in EIMECS but all sich eermpansnts are listed in EWIRCS.
Flease cantact vour sunplicr for infermation o the inventsry staliz of this oaterial.

Al compatents arg lissed or exempted.

All compenents are ligned or exempted, -
All components zra llsed or exempted. .
All compononts are l|swed oraxempied, -
All compenents ara listed or exempted. .

Koraa iventary (KEC! All companents are listed o sxemped. -

Philippires immenton All compenents are lis:ed or exempled. -

[Pleea]
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1

16 . Other information

Full text of R=phrazes referrad R41- Rk of zerious datmags o eyes.

o i sections 2 and 3 1£38- Irrtatingg 14 Shiry.
RE1/53- Tokic o aguatic chganisms, may cause [ang.term acverse cifects in e agquatic stviranmant.

History

Date of igsuzf Date of QS 1120:504.
revieicn

Date of previous Bysueg QEACIZN0T,
Prepargd by FPreduct Stoveardship

Neline to reader

7l ek infermative that fas chonged rom previcusly issued varsion.

All ~zzsanasly praciicable steps have pocn BHken to onsu-a this dats shest and e fealth, safety and envircnmental information containedin it
is accurate 35 of the date specified ek Re waaihy ot e ore sentalivh, express or implied is made as te fhe secdracy of com plelarass of tha
aaka ane Iarmala 1 in this data shast

The data and advice given apply when the arofluct 15 390d fer the stated appicatian or apphealn s, Tou skduld hed wse ‘he product cther thar for
the statzd applization or applizations witsaul secking advice frem s,

[t g the uger's ebligation o evaluate and use this produck safaly and to comply with 81l epplicable faws and regulativns, The OF Group shall not
b re=ponaible for any domage o- infury reaulting from u=e, sther than the staded product wse of the Matesdal, v oy il o oadie e Lo
recommencalions, er fram any hazards inkerent in the nature of the metenat. Furchasees of the preduct for suaply to 8 third pary for Se at
werk, have a culy to fake all necessary steps te ensure that amy persen handing or uslag the praduct is provided with the infarmatian in this
shest, Emmoyers have a dudy @2 tell ampleyees and adhaers whe may b aifectad of any harards described indhis sheet and of a9y Qrecautio be

et shaled Be Jaken,
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Fage 11

SAFETY DATA SHEET Revized aditicn no 0
e

'"-Supersedes .o

Gulf Coolant XLL PRODUCT CODE

6839

SECTION 1: identification of the substance/mixture and of the company/undartaking

1.t Froduct identifier

s EUl Cooant £LL

1.2 Relevant identifled uses of thg subhstance or mixture and uses arvised against;

1.2.1 Relevant idantified uses
1.2.2 lses advised against

1.3 Detafls of the supplier of the
salety data sheet

1.4 Emgrgeney tolephone mumber

1 Coling Tuid (antifresza)

Ready tnose

» Use arly as antifreeze.
; Gull O Mederland B.A.

Arabachizweg 31

1785 Ad- [Den Helded - Medarland
[el: <31 223 624567

E-mail; technicalsuope @ ulf.nl

; +31 223 534567

SECTION 2: Hazards identification

2.1 Classification of ihe suthstanee ot milxkune:

2.7.1 Classification according to
Directlve 199835/EC

2.1.2 Most important adverse
physicochemical effects

2.1.3 Mostimportant sdverse human
health effects

2.1.4 Maoslimportant adverse
environmenial effects

2.2 Label clemenis:

2.2.7 Hazard symbaols

2.2.2 Indications of danger
2.2.3 Bisk phrases
2.2.4 Safety advices

2.3 (Hher hazards

v Classilied as dangeraus under EC orikeria,
¥n; AR

s Mpna under normal concitipns.

v Marmful If swallowed,

¢ Mo specric risk for the environment.

: W Harmtul
: BR22 - Harmful i§ swall cwead.

D82 Keep ou of the reach of children. - 515 @ Keep away Trom food, drink and
arimal teadingstuts. - 535 This matera' and its contzinar must be disposed of in
a safe way. - 546 If swallowed seek redical advice immediately and show this
container o label. - 551 : Llse only inwell-vantilated areas, - 5%6  Dispase of
this matarial and it centainar ta harardous or spacial was's collect on point. - 359
* Refer 1o masiufacturersuppller for inform ation an recovenyirsoyaling.

: Mgno unde- nomal conditions.

SECTION 3: Composition/information ot ingredients

3.1 Pescription of the mixture
3.2 Comoosition gf the mixtuice:

i Mixsura af ethylens glyeal, additives and waker.

Suastante fmame . Conienls CAGHa EC Hi ey B Ral REACH Clegailicalian

Ethyiena pglyocel : 40 - Bl % 107-2141 2A5433-5 GMG0ET-Q0-1 e W S

Gulf Qil Nederland BV,

Ernbachizweg 31 17485 A - Den Helder - Mededand

Tel: «31 223 GRALET
E-rnail: lachnicy supparbimgalf. nl
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SAFETY DATA SHEET

Fevieed edit.on no ; 0
Dats 12782011

Supersades (040,70

Gulf Coolant XLL PRODUCT CORE
G939

SECTION 3: Composition/information an ingredients {continued}

SN Ee DANE CLAtente CHS N =T Ho Anmne s H A=l REACH CrapallieaLion
Waler E A0 - 50 % TrE2 163 #1-701-E - —- 1l AT ITIATI-
Sndlumercmylhmannme L Tt 15755 14 8 ed-dya-n —— = I AEZ

3.3 Other information ;oSee g TBTCr U text at all H- plreses,

SECTION 4: First aid measures

Eeneral advice . In case of accident or if vou resd unws |, 5eek medical acvice immediate!y
ishow the label when posstls),

4.1 Description of first aid measures:

- After inhalation 1 Remove the casualty to fresh air, AHow the victim tc rest, {9 case of respiratony
ar-est, administer artificial respiration. [ you lacl unwell, seek madical advice.

- Aler contacl with skin : Aemove sffected clething and wash all exposed skin area with mild soap and
water, followed by warmn watar rinse, Seelk medical attanticn if ifl effacc crirritation
develops.

- After contact with tha eyes : In case of contact with eyes, Anze immediately with plenty of watar and soek
medical advico.

- Aftet Ingesticn 1 Rinse mout, D2 not inducs vomiting. Seek medical atentan immeadiately.

4.2 Most Importani symptoms anc T Bympioms of ingestion include drowsitess, wealkness, headacha, dizzinass,

effects, both acute and delayad maLsEa, vamiting.

4.3 Indicalion of anyimmediate : N swallowed, seek medical advice immediztely and shaw this conlainer ar lamsl,

medical attenticn and special
treatment neadad

SECTION 5: Fire-fighting measures

51 Extinguishltg medla:
£.1.1 Suitabe extinguishing media » Waker spray. Canon dioxide, Alcehal resistant foam. Dy chamical prodact,
5.1.2 Unsuitable axtinguishing media @ Do hat use a heawy water stream.

5.2 Speclal hazards arksing from the © Under fire cundllions, hazardous fumes will be oresent
substance or mixiure

54 Advice far firefightars:

5.3.1 Protective actions ! Evacuate unnecessary parsannel.
Aupid fire-ighting waser to enter arvironment.
§.3.2 Speaclal protective equipment | Do not enter fire anea witheut proper protective aguipment, including respi-atary
for fire-fighters aratection. Weaar selfrontained breathing apsaratus, wbber bacts and thiek rubber
Qloves,
5.3.3 Surrnunding fires i Use water spray or fog for conling exposed cantainers.

SECTION 6; Accidental release mwasires

b.1 Perscnal precautions, protective equipment and emerdency procedures:
6.1.1 Fornan-emergency persennel | Evaciate unnecessary cersonnel

6.1.2 For emerqency rasponders : Enuip cleanug crew with prope protection, Svoid comacl with skin and eyes, Wesar
suitable protective slothing and gloves.

Gulf Qil Nederland BV,

Ambachiewes) 3t 1785 AJd - Oen Helder - Mededznd
Te o +31 223 6345687

Erinesl: bechnicalzapnoriEgull ki
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SAFETY DATA SHEET

Revised edition no : 0

Date - 275 /2011

— -

Supersedes L /00

Gulf Coolant XLL PRODUCT CODE

6939

SECTION B: Accidental release measures {continuad)

5.2 Environmenlal precautions :

Prevant entry to sewers and public waters. Notify acthorities if producs entars
SEWErE Or public walers.

6.3 Meathads and material for containment and cleaning up:

6.3.1 Appropriate containment
technigues

§.3.2 Appragtiate clean-up
procedures

g.4 Reference to olber sections

: Cinmtain any spills with dikes ne ahenrkanis te prevant migmtion ang entry inio

SEWars or Slreams.

: Clzan up any spillz a= =pon as possibla, using anabsarbent materlal ‘o collect i

Crilect spills and put it inte appaopsated containe:.

. Bee also hieadlngs B & 13 for additional imormation.

SECTION 7. Hardling and storage

71 Precaptions for safe batdling:

7.1.1 Measures ta prevent fire,
aerpgcl and dust generation

7.1.2 Measures required i pratect
the envlranment

T.1.3 Advice on general occupational :
hygiene

» Provide local exhaust or generad room vienti|aticn.

: Santain any spills with dikes or akbsorbents ta prevent migration and enlry nta

sewers of streamms.

When usging, do not szl drink or smake, Where contact with eves or skin s likely,
waAr ruitable protaction,

12 Conditions for safe starade, Including any incotmpatibiliti=s:

F.2.1 Technical protective meoasures

T.2.2 Gonditions of storage

7.2.3 Bpacific de=igns for storage
toams or vessels

7.3 Specific end use(s)

i Legal oxhaust and gercral ventlation must ba adeguals to meet exoosure

standards.

: Stors in tlightty closed, properly ventiased areas away from heat, sparks, open

flame. Keep at teriparatire naf excarding 50497 Keep muay from focd, drink and
anirng! fegcing stuffs,

: Btore in accordance with Ingal, reginnal, national or international regulation.

v oee Product Data Sheet for detalled informatian.

SECTION 3: Exposure confrols/personal protection

81 Control paramalers.:

8.1.1 Occopational expasure limit
values:

-EU

- US4

83.1.2 Bivlogical Imlt values
8.2 Exposurg controis:

8.2 Appropriate engingering
controls

: =H4d Workplace exposure fimit.

-DRG-Erm exposure Lmit (S-hour TW A reference pericd)
Sthane-1.2-diod, vapsur; 26 pom - 52 mgfm* (skin)

: The Amaricar Conference of Governemental Industrial hygieniste (ACGIH) assigne

ethylere glycol a eciling Umit value of 50 ppm (127 mghr ), whizh shadld nol be
exceeded during any part of the wor<ing expasure, [ACGIF 1993).

v Mo data available.

P Frov'de adeduate vantilation lo minimizo dus: ondfer vapour concontrafisog.

8.2.2 Individual protection measures, such as pergonal protective equipment:

Gulf Oil Hederland B.Y.

Armbachlsweg 31 1785 AF - Den Halder - Mederlznd

Tal: +31 223 52MBET
E-mail: tecna salaupportizalli.al




Pace: 4

SAFETY DATA SHEET

Revieed adition no @ 0

Daw 1278/ 2013

Supprsedos (00,0
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SECTION 8: Exposure controls/personal protection {continued)

- Eye / face protection - Bafety glasses,

- &kin protecticn  Wear suitable procective clothing, (EM 4685, EM 468 or EN 467},

- Hand protection Wear suitable gloves resislant to chemical penstratior. (EM 374)

- Respiralory protection v Incase of ins flicient ventilation, wear suitablo respiratony pouizment.
3.2.3 Environmental exposure : Avoid release to the environment,

controls

SECTION 8: Physical and chemical proparties

9.1 Infurmation on besic ghysical and chemical properties:

- Appaaranca 1 Agueous soiutiar.

- Fhysical state ¢ Liguict.

- Coleur > [Red.

- Oclour : Sharacteristic

- pH valua T B2 {500 in waier)

« Melfing point [ Fregzing point -0 CERS0% dilution
- Density @ 15°C 2 1970 lkgfmA

- Solubility in water 1 Wizcibla

SECTICHN 10: Stability and reactivity

10.1 Eeactivity : Stable urdar normal candilicns,

0.2 Chemical siability : Stable urder narmral condiiens,

10.3 Possibility of hazardous » Reacts with: Strong oxidizing agents. Strong bases.
reactions

10.4 Conditions {0 avoid : Extremely bigh or low lemparaiunes,

1.3 Incompatible materials : rlammable materials. Acids,

T0.6 Hazardous decomposition ¢ Topit gases,

products

SECTION 11: Texicolpgical information

11.1 Informatien on toxicolagical effentn:

- Aoute texielty : Mo specilic toxicity data on this product available.

- Irriation s rritasing o eves and regpiraiory syslem.

- Carrpsivity v Mo adverse health effects we's noted.

- Sansitication . mo sensitization etfects know.

- Carcinogeanleity : This matarial ar itz amissions may cause damage bo Kidney and lhver andior
aggravata pxisting disardars,

- Mutagenicity ' Mot expentad to be mutagenstic.

- Taxicity tor reproduction ¢ Mot expectsd to ba lawic,

T1.2 [ndormation on likely routes of axposure:

« After ingestion ©ongeslon may cause nauses, vamiting and diarrhaea.

Gulf Qil Nederand B.Y.

Ambazchisweg 30 1788 A - Den Halder - Nadarland
Tal: &1 223 GR4E67

L -mail: fechnica =upporb@gulin
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SECTION 11: Toxicological information (centinued)

- After inhglation
- After skingontact

- After eyecontact

1.3 Symptoms relatad 1o the
physical, chemical and toxicolagical
characteristics

11.4 Delayed and immezdiafe cffocts

az well as chronic effects fram shart
and long-term exposure

11.5 OCther toxicolegical information

: Inhalzticn af vapours may cause respiratony iration,
; Mot gxpected o pregent a significant skin hazard under anlicipated conditions of

narmal use.

: Contact with the eyes is ikaly 10 Ge irmtasing.
v Mo arverse symptomselfects wers noled.

: Bubstance may have effests on the central nervous system, ceulting in albngral

eye movementznystagmus). Substance may cause &fects an the kidneys and
sentred nervols Sysiarm, resolting irrenazl {ailure and Brain injury, Exposore coutd
sause Iowering of conzCIoUENSEs,

' Mo data availah e,

SECTION 12: Ecological information

T2.1 Toxicity

12.2 Persistence and degradabilliy
12.3 Bicacoumulative potential
124 Mobility in soil

125 Recufts af PBT and vPyB
assessment

12.6 Other adverse eftecis

T Mo gpecific eootQxiciy datz on this product avail able,

: Bigdagradahle.

* Tharz arg na indigatiens for sppearence of Diosccumulation.
. Mot determined.

D Mot applicable.

s o datla availatile

SECTION 13: Disposal considerafions

131 Wasie treatment methads

12.2 Waste Code BEuropean Wasia
List

: Jispose in @ sale manner I aceordance with localrational regulations.

Zee Dirgctve 2001 1 3/EC

© 6 M 14 - anliireeze fluids conlaining dangerous substancoes.

16 0110 packaging sontaining res duss of or 2oatarminated by dargerous
subslancas.

SECTION 13: Transport information

Mat ¢lassTied.

SECTION 15: Regulatory information

15,1 Safet

Mational regulations:
= Garmany
=~ Metherlands

[nternatlonal Regulations:

- uropaan Inveniory of Existing
Commercial Chemical Substances
{EMEGS)

health and environmental regulations/| eaislation specific for the substance or mixidre:

; Warer Hezard Clazs: 1 - slightly hazardous to waler
T Water pallution effect indicatwn {11} Slightly harmful 12 aguatic organisms,

Abalement effani: 3

: All components listed.

Gulf Oil Nedarland B.Y.

Armbashizweg 31 1735 A - Den Helder ~ Madedand

Tel: | 31 283 G34567
C-mail: leshniga=upport@gulf.rl
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SECTION 15: Regulatary information {confinued)
15.2 Chemlcal safety assessmeant L Mot appllzable.
SECTION 16: Other information
1€.1 Revlslon indicators ! Mane,
16.2 Abbreviations and acronyms : EC = Euragean Community
EM = European ionm
TWA = Time Weighied Average
16.3 Key literaiure references and . Daneaws Bapork §1/33, Goncawe Fepart 01454, Goncaws Reporl D357,
sources for data Hegulaticns (EC} Mo 1907/2008, 12722008 & 453/2010 ot the Eurcpean

Parliament and of the GCouncil.
16.4 Lisf of relevant B phrases . M22 : Harmfu. if swa |gwed,

BE3 ; Possible visk of hatm o ke urborm child.
16.5 Training advice : See Produet Daty Shest for detailed infommation,

The conterss and formar af this S0S are in accordance with COMMISEINN BEGULATION (EUY Mo 45312010 of 20 My 2070
armending Regulation (EC) Mo 1907/2006 af the European Parliament and of the Couneil on the Registration, Bvaluation,

Authorization and Rastricticn of Chemicals (REAGH).

DISCLAIMLE OF LIABILITY The in'ormziizn in this 308 was ottained from sourmes whicy we believe zre relisble. However, the
nhormatian iz providad without any warrsaty, 2¥press or Impled, regarding its correctness. Tha conditions or methods ol
nandling, sitrage, use ar disposal o the pracuct ere beyond aur control and may be beyond our <nowlsdge. For this and other
pasong, we do nct assume responzibity and expressly disc aim Fability tor loes, darrage of expense aising out of or in any way
conrected with the Fandling, storage, Jse or disposal ofthe product. This 8BS was prepared and is 1 be used only for this
product. [ the product is psed as a component in arother preduct, Snis S05% intormation may nat be appliestle.

_I‘-_'_ﬁ'él bf docament

Golf il Nederland B.Y.

Ambazhl=wag 31 1785 AJ - Dzn Helder - Nededang
Tal: +31 223 GI4EET

E-rrail; technical suppari@aulf.nl




Page: 1

SAFETY DATA SHEET e

Revisad aditiar rg 2

Date: 216 /20142

Supersedas & 17142012

Gulf Superfleet Supreme 15W-40 PRODUCT CODE
1540

SECTION 1. identification of the substance/mixture and of the companyundertaking

1.1. Product identifier:

» Froduct name » Guif Supertleet Jupreme 19W-10

- ¥iscosity Grade T SAE 18W-20

1.2. Aelevant identified uses of the subatance or mixiurs and uses advised against:

 Relevant identified rses : Engine cil {hbrizant)

' Uzes adviged against : This oil ghould not be used for any cther purcose than the ‘ntended uze as a1

engine nil withous expart advine.
1.3. Details of the supplier of the Safety Data Sheet:

= Supplier T Al Q| Medetlangd B.W.
Ambachiswen 3t
1785 AJd - Den Helder- Mederiard
Tel: +51 [0S GHAAET
E-mafl: tachnicalsupncr@guii.nl
Internet: werw.gulin

1.4. Emergency telephone number:
« Phone numbar(s) 1 +31 [0]223 B34567

SECTION 2. Hazards identiication

2.3. Classification of tha substanee or mlxiure:

: Classification according to Divective @ This product does not neet the classification requiremerts of the current Eurepean
192IFEC egislation.

2.2, Label elemenis:

« Bafety advices : Zamains Calcium long chain slkaryl selphonate. May produce an alergic reaction.
Cc nat emply inte draing | dispose of this mateiat and its centainer in a safe way.
2.3, Other hazards ; Flammabie figuid, Prolarged or repeatec skin contact with the materdal will rermowve

walural cils ard could lsad Lo a derratitis. Spills of this product pragant 8 serous
slipping hazard. Cruerexposura to ail mist may cavze regpieatory irritatiors. This
Tixture does 10t maet the critariz for PET or vPuB according to Regularion (EC) Mo
180772008, Anrex XL

SECTICN 3. Compositionfiniormation on ingredients

3.2, Mixtures:

» Description of the mixture ¢ Produet Is niol considerad 1o be hazardous but eoniaing hazardous components,
Mixture of mireral hase ails (PCA-content < 3 % - 1P 346) and additves.

« Campoesition of the mixture:

Substince name COnEEnte CAS N EC Hi Anlv:x He Bl BEACH Clasaification

: ubrlealling alls (peiraleym?y, CA3- - Bh 0% /EE21-AT-% 276.1BH-4 RA0-4R3-00-F hen dastited AT
5tk hydrotreated noulral ¢ll-basad

" Llbrlestng allseeirclanm, CH- - 5-10% | 7IGIFES-  MGTEG  GaB-ANi-O1-d4 e T K sl ed TREFE D,
250, hydrgirealad neotep] oil-
baged, high-wBooelby.

e =
succinimide, Patyal

Huif Qil Nederland B.Y,

Ambachlswen AT 1785 Al - Den Haldar - Naderdanr
Tel: +31 {0y223 85867

E =ail: technica supporti@qulf.al

Internet; weew.gurif.nl
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SECTION 3. Compaosition/information on ingredients (continued)

SFubgiamce nanne 00 enlk CAS Ha EL Ho Jnmez Ho Ped BREAZH Llassdicatean
calciums [eng chaln alkaryl i G- —— - -- ALs
Sulphenade
Zine aliod dithlophosphate : i-3% BLEGD-42-3 a-12n-2 - Ef“; s
Salcinm lang shain alkaryl : a1 -iw o elBl-Me abeer - T T LT T A

Ha
Eulphenale

SECTION 4. First aid measures

General advice D Incase of acsident or if your iesl unwell, sask medical advice immeadiately
(show he labalwhen possible),

4.1, Deseription of firat aid measures;

« Affer inhalation ¢ Agsure fresh air breathing. B you feel unwell, seek medical adgyce.

» Affer contact with skin ! Remove contanminatad clething and shoss, Wash skin Sharoughly with mid seap
and waler, Mever use keroslne or gasoline for eleaning the skin

- After contact with the eyes : Rinsg immadiataly with pleoty of waer. Seek macical abertion & irritation develops.

v After ingestion : Do not induce vomiting. Seek medical sitention immediately.

4.2, Most important sympioms and effects, both scute and delayed.

 Affer exposurs I Mo &Lk or delayed symploms of effects are anticipated if fral aid treatmenl |3

applied and is effective.
4.3, Indication of any immediate meadical attention and special treatment needed:

v After expusure 1 Ifinjected under the skin when us ng high pressure equipmeant, send casuaky
immaediaicly to o hoepital, oven wheq thore ars fow or ne symptoms,

SECTION 5. Firefighting measures

5.1. Extinquizhing media:

+ Suitable extinguishing mediz : Waler fog. Tarben divkitds. Foam. Dy chemical product.

+ Unsuitable extinguishing media : Do not use a hegwy water stream,

5.2, Special hazards arising from the substance or mixture:

+ [n the event of a fire : LIndar fire sonditions, hazardows fumes wil be present,

£.5. Adwvica for firefioghtors:

» Protective actions . Avpid fire-tightirg water 1o anter environment.

» Bpecial protective equipment for . Do not enter fire ares without proper pratective eguizmendt, inelrding resairatory

fire-fighters protection. Wear self-conteined breathing apparzius, cubber bocks and fick rutber
aloves,

« Burrgending lires : Usa water spiay pr fog for conling riposed containars.

SECTION 6. Accldsental ralease measuras

6.1, Personal precaulions. protective equipment and emergency procedures:
+ For nan-emergency petsosiel ' Evacuzle Unnecessary personnel.

- For emergency respondors : Equip cleanup crow with proper protecticn. Wear suitabla pratective clotning,
gloves and eye or fase protection. Eliminste every possible source of ignition.

Gulf Ol Nedetland B,

Amoacttewe] 31 178% A - Den Helder - Mededsnd
Tal: +321 [(H023 GE4EET

E-mall: technlcal seppotbEgulf g

Irmemet- www.guli.nl
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SECTICN 6. Accidental release measures {continued)

6.2, Envircnmental pregautions:

» In case of accidental spilis

D Al relzase to the &nvirownenl, Contain any splls vilh dikes or shsorbenls e

prevent migration and erbny inle sewers or straams, Motify authorties if iquid enters
BEWETS Gf pUBNG watars,

6.5, Methods and material for containmeant and cleaning Lp:

« Appropriate containment tachnigues | Clean up any spllls as soan as pessible, uslng an absarbent material o eollect 1

» Appropriate clean-up procedutes

6.4, Reference to othar sactions

lake up large soilks wish pump or vacuem and sinish with d chenmical assornend,

¢ Claan up aven minor lea<s o gpille and spread granular absorbent orompstiy.

Collect spills and pul it into appropristed sonsine:,

CBegalso saplions B & 13,

SECTION 7. Handling and storage

7.1. PBrecautions for sale handling:

« Measures to prevent fire, aerosol
and dust generation

= Measums o protect the
envirgnment

« Advice on general gocoupaiional
Ryqigne

. Keep away from souregs of ignition. Me naked lights, Mo smoking, Proper

drounding procederss to avoid static slectrininy should be followed,

: Cantain any spills with dikes or absarksnts 10 prevent migratian and sniry o

SRWEIE OF Streams.

D When using, de nal sal, drink or smoke. Wazh hands and nther exposed areas

with ssap anc water before leaving work.

7.2, Conditions for safe storage, Ineluding any incompatibliities:

- Technical protective measures

» Canditions of storage

- Speeific designs for storaga raoms
or vessels

7.3, Specitic end uses!:

» Herommendations

v Local exhaust and aseeral ventilation must be adequate o meet exoosure

standards.

. Btare this product in a dry location whera it can be protected frigm the slemenis. Do

not et ear oxidizing agents or acidic material, Keep at wmperature rot
exceecing S0,

. Btare in tightly closad, proverly ventilated containers away fromr heat, sparks, opan

flame, strong axidizers, radiations, and othar initialors.

v See Producl Dala Shest for Celailed informeation.

SECTION 8. Exposure controls/personal protection

8.1. Control paramaters:
 Dogupational exposure limit values:

- Biological limit valuss
8.2, Exposure controls;

: United Kingdom; Oczupetional Zxpesure Standard (OES) of 5 mg/m?,

&-hour time-weighled average raference pedod Tor oil mist.

The American Conference of Governmental Industrial Hygisnists (ACGIHY has
zezignad minersl ail mizt a threshold fmit value (TLY) of 5 mgim? a5 5 Time
Waightad Average (TWA) for a nannal S-hour workday and a 40-hour workwe e
=rd a shart-term exposute limit {STEL) cf 10 mg/m® for periods not io excaed 15
mirLtes. Exgosures at the STEL congentratlcn should not be repeated more than

four times a dav and should e separated by intervals of at laast &0 minutas.
[ACGEMH 1994, p. 23]

: Mg data availab e,

Giulf Qil Nederland B.W.

Armbachtswey 31 1785 Ad - Den Helder - MNederlenc

Tl +31 {223 524567
E~mall: ke chinlcal sspoar EEgulf.n
Intarrat: warw.qulf.nl
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SECTION . Exposure controls/personal profection {continued)

8.2.1 Approprizte engineering conirols:

- Techrical measures 1o prevent
SXpOsSUre

i Use adequails ventilation to keep oil mist below applicable standard,

d.2.2 [hdividual pioteclion meseures, such ac perconal proteotive cguipment:

= Eyo ! face protection
« 5kin protection
» Hand protectlon

» Respiratery protection

' Other

: Ghemizal goggles or safety glaszes {CM 166
: Wear suitable protactive clothing. (EM 465, EN 466 ar EN 4870

¢ Waar suitable glowes resistant o chemival penetration. (EN 374)
Use neopreme or rubber gloves.

: The use ot Fitertype A (EN 141) is recammended If exceeding the Docupaticnal
Expasurs Lirrit,

: Do not wear leather soled shaes.

§.2.3 Envirohmental exposure confrols:

» Measures [0 prevant exposure

D Avnid release 10 ihe environment. Ses Heading 6.

SECTION 9. Physical and chemical propetties

9.4, Information an basic physical and chemical

« Appearance:

- Physlcal state

- Coloar

- Gdour

 Pour point (ASTM-D57)

« Flagh point {ASTM-DED)

» Density @ 15°C {ASTM-D40G52)
» Solubility(ies)

 Viscosity @0 40°C [ASTM-D445)
9.2, Other information

: Oily Hguid.

v reliaw-brawe,

. Ghararteristc

el

C=15

T BBl <gfms=

o Insoluble,

1 106 mme's

© See Fraduct Chata Shest for detailad i forrr aticn.

SECTION 10. Stability and reactivity

10,1 RBeaciivity
10.2 Chemical stakillty

10.3 Possibllity of hazardous
reactiong

10.4 Conditions 1o avoid
10.5 Incompatible materials

10.6 Hazerdous decomposition
products

* Mo data availah.g.
: Stable urder normal condifions,
o Mong undar narnal sonditions.

. Extremely high or low temperailees,
v Btrang askdlizing agents.
; “one under noral cotditions.

SECTION 11. Toxicelogical information

11.1. Informaton on foxicological effects:

Gulf Gil Nederland B.V.
Armbachlawey 31 1725 AJ - Den Halcer - Madarland
Tek +31 (0223 BRAEET

E-mail; techincatsupportE g i.nl
Iniemet: weanr,gull,
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SECTION 11. Texicological information {continued)

+ Aetite toxicity
« Irritation

« Corrosivily

= Sankitization

» Repeatad dose toxlelty

- Carcinogenicity

« Mutagenicity
» Toxicity far reproduction

: Mg epacific toxicity data on this product available.
: Mot expacted to he Jrritant.
. Mo adveise heellh effects were noted.

* Feperimenlal data has shawn that the eoncentration of potentially gensitizing
companents presant in this product dogs not induce s4in sensitization.

s Mot applicablz.

¢ This producl sordains mineral ofls which arg considerad to be zeverely teflned and
nat considered 10 be carsinogetic uncer [ART. Al of the vilg in this product nave
bean cemonstrated 1o cont2in 1253 than 2% axtrasztables by the IP 346 tas1

: Mol exsected to be mutagenatic.
Mol axsecled fo Be g,

11.2. Information on likefy routes of exposure:

» Aftar ingestion
v Affer inhalkation

+ Affer skincontact
 After eyocontact

. Ingestion may cause nausesa, vamiting ang diarrhoes,.

: Mot exzected to prosent a sigatficant inhalgtion hazard ueder anlicipeted conditions
of nermal use.

. Repeated ar prolonged skin contact may caese iritatian.
: Blight oye irriant upon direct contact,

11.3. Svmptoms related 1o the phys|cal, chemical and foxicolgnical characteristics:

» General

. Mo zdverse symotorm sfefioats were noted.

11.4. Deiayed and immediate effects a5 well ag chronie effects from 2hod and long-term exposare:

' General

i1.5. Other toxicalogica!l information

» Mo acute or delayed symploms or effests sre atizipated if first aid treatment is
appled and i efective.

: During use in engines, contamination of 03 with lew leve s of cencar-causing
combustion products coours. Used mator ails bawe been shown to raise skin
cantet in mize follewing reocated application and conjinuaus expasure, Bl or
iniemitbent skin contact with uzed motar oil i rot expected to have =oricus offoc:s
inhrmars 7 e ol is ihoroughly remowvad oy washing with sozp and water, dvoid
pralonged cantast witds: used matcr wil,

SECTION 12. Ecolagical informatlan

« Acute (short-lermn] toxiciby:

» Chrenic (long-term) toxicity:

12.2. Persisience and degradabilicy
12.3. Bloaccumulative potential
12.4. Mobilily in soil

12.5. Rezulis of PBT and vPvE
assassment

12.6 Cther adverse effens

Mo specific texicily data en his product availabla,
: Mo spaciiic taxicity data on thiz product svailable,
: Mg data available,
© Mo data available.

D Lis o be expedied small mobilty in sgil. Same or a few zomponents may gat inta
che sail and may cause palution of grodnd water.

» This mixture dogs nat contain any substances that are assessed tobe s PBT ara
vPvE,

: Mane lnawn.

GUH Qil Nederland B.Y.

Arrbachioweg 31 1785 AJ  Den Helder  Moderland

Tel: +31 [Q)223 634557
E-mier | fechmicalsuppo @ gul Lol
TnermEl: wiasguit.nl
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SECTION 13. Disposal considerations

121, Waste freatment methods;

- Waste disposal . Dispose of this material and &5 centainer Lo hasardots or special waste collectan
point, i1 accordance with local, reglenal, national anddor international -eguiatlon.
Recaver waste lguids - recyslingre-use, See Directive 200171 18°EC.

' Waste Code European Waste List D130 G5 - mineral-ased non-chlorinated engine. gea- and lubrhcating oils,
151 10 - packaning containing residres of ar contaminatad by dangeraus
subsiEnces,

SECTION14. Transpart infermation

Mat reculated.

SECTION 15. Aegulatory inflommalicn

13.1. Saflety, heaith and environmental regulations/leqis|ation specifig for the substanee or mixturs:

15.1.1 Matlanal regilations:
» Germany tWater Hazarc Class: 1 - slightly hazardous te water

* Netherlands » Water sollution sffect indicastlan {11): Slightty harmtul to aguatic crganisms.
Abatement ef'ort: 3

15.1.2 International Regylations:

« Europe : &l companants listed in the Eurepean inventary o Existing Sommercial Chemical
Substances {EINECS)

+ Australia + Allsompanznts are in complianco with chemigal notfication requirements in
Auztralia. (A105)

 Canada o All Gompaonents ars in compliance with the Canadan Environmental Protection Act
(CEPA} and are present on the Domestic Substarces List.

- USA : All porrpanents of this materal are an the 105 Toxic Subslances Conatrol Act
ITSGAY inventory & arg exempl

16.2, Chemical safely assessment : Mo ctemicel safety assessment has been carried out for this midure.

SECTION 16. Cther infarmation

- Indication of chamges : Aevigicn according to Regulation (ELUY Mo 5372010 amending Regulation (EC) Mo
19072006,
« Abhreviations and acronyms : ACGIH = American Conference of Irdustrial Hyglznists

CLP = Clsssification and Labefing of Substances and Preparations
DCT = Dapariment of Transpor

EG — Eumszan Commission. EN = European MNorm

AMC= imernational Agency for Besearch on Caneer

IP = Inathute of Petrotedm

IS0 = Imematanal Cryanization tar Siandardization

MLGI = Mational Lubricatng Graase Institule

PBAT - Zarsiztent Bioaccumulative and Toxic

PCA = Pelycyclic Aromatics

SAE = Saciety of Automaotive Engineers

TLY = Theshald Limit Valus. TAWA = Time Weinhied Average
vPYE = very Perzlstent ard vary Bioacsunolative

VG = Viscosity Grads

Guif Oil Nederland B.V.

Amprchieweg 31 1755 AF - DenHelder  Nedorsand
Tel-+31 (01223 GR4657

E-mall: fechirmcalsuppar@gul b ol

Internet: wanwgulf, nl
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SECTION 16. AHher information (continued)

« Key literature references and  Concawe Aeport 0153, Soncawe Report 01/54, Goneawe Repar 0587,
sources for data Fegulations (EC) Mo 19072008, 127202008 & 453/2010 of the Eurgpean
Parliarent and of the Souneil.

- Ligt of relevant R-phrases : B41 - Rizk of sorious damage to eyas,

Fd3  May cadse sensilzalian by skin coni@ct.

R51,/23: Trxic to aquatic organisms, may calse lang-term adverse affects in the
acuatic emviranment.

Ml May cass long-tarm adverse effects in the aqustiz environmeng.

» Treining advice : Bea Produst Data Sheet for detailed information.

The contents and format of this SDS are in aceardance with GORMISEION REGULATION [EU) Mo 45372070 of 20 hiay 2070
amending Regulation (EC) Ma 1907/2005 of the Europarn Parliamant and of the Canneil on the Begistration, Evah:aticn,
Sutherigatinn and Ragiricion of Chemicals (RESCH).

CHSCLAIMER OF LIABILITY The information in thiz S005 was obvained ircm sources which we believe are reliable. 1lowaver, the
information i= provided witho g any waranty, expiess or implied, regarding its vorreciness. The conditions or methods of
handling, staiage, dge o dlsposal of the produed are bayond our contral and may b2 beyord our khowledge,  Por this and ofhar
reasons, we do net azsume responzibility and expressly disclaim lizkility for Ioss, damage or expense arising out of of in any way
connected wih the handling, storage, use or disposal of the arodict. This 808 was prepared and ‘s to be uged anly for this
product. If the product [2 used a% 4 cormponent ir anothar procuci, th's S0S infarmation may not be applicable.

End of document
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REVISION DATE: 17.06.2011

PS

SAFETY DATA SHEET
HYDRO TECH HVI 100

Prepared according to Annex Il of EC regulation 1907/2006

1 IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING

PRODUCT NAME HYDRO TECH HVI 100

SUPPLIER OMV PETROL OFISi A.S.
Ayazaga Eski Blylkdere Cad.
No:33-37 B Blok 34398
Maslak-Istanbul/TURKEY
Tel: +90 212 329 1500
Fax: +90 212 329 1896
www.poas.com.tr
info@poas.com.tr

PRODUCT NO. 22146

APPLICATION Industrial oil
EMERGENCY TELEPHONE POAS: +90 212 329 1845 (office hours)

2 HAZARDS IDENTIFICATION

Not regarded as a health or environmental hazard under current legislation.
ENVIRONMENT
The product is not expected to be hazardous to the environment.

3 COMPOSITION/INFORMATION ON INGREDIENTS

Name EC No. CAS-No. Content Classification (67/548)
Alkyl phenol <1% N;R50/53.

Calcium alkaryl sulfonate <1% Xi;R36/38.

Calcium long chain alkylphenate sulfide <1% R53.
HYDROCARBONS, C20-50, SOLVENT 292-617-9 90640-95-2 85-95% -

DEWAXED HEAVY PARAFFINIC,
HYDROTREATE (DMSO<3% by IP 346)

Phenol 4-dodecyl <1% Repr. Cat. 3;R62. Xi;R38.

Zinc alkyldithiophosphate 272-028-3 68649-42-3 <1% Xi;R38,R41. N;R51/53.

The Full Text for all R-Phrases are Displayed in Section 16

COMPOSITION COMMENTS

Some substances are not classified by legistlation. They are self classified by the manufacturer. The DMSO extract by IP
346 of the oil is less than 3%

4 FIRST-AID MEASURES

INHALATION

Move the exposed person to fresh air at once. Rinse nose and mouth with water. Get medical attention if any discomfort
continues.

INGESTION

NEVER MAKE AN UNCONSCIOUS PERSON VOMIT OR DRINK FLUIDS! Rinse mouth thoroughly. Get medical attention
if any discomfort continues.

SKIN CONTACT

Remove affected person from source of contamination. Remove contaminated clothing. Wash the skin immediately with
soap and water. Get medical attention if any discomfort continues.

17 4
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HYDRO TECH HVI 100

EYE CONTACT
Make sure to remove any contact lenses from the eyes before rinsing. Promptly wash eyes with plenty of water while lifting
the eye lids. Continue to rinse for at least 15 minutes. Get medical attention if any discomfort continues.

5 FIRE-FIGHTING MEASURES

EXTINGUISHING MEDIA

This product is not flammable. Use fire-extinguishing media appropriate for surrounding materials.
SPECIAL FIRE FIGHTING PROCEDURES

Avoid breathing fire vapours.

PROTECTIVE MEASURES IN FIRE

Self contained breathing apparatus and full protective clothing must be worn in case of fire.

6 ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data sheet.

ENVIRONMENTAL PRECAUTIONS

Avoid discharge into drains, water courses or onto the ground.

SPILL CLEAN UP METHODS

Stop leak if possible without risk. Absorb in vermiculite, dry sand or earth and place into containers. Flush with plenty of
water to clean spillage area. Do not contaminate water sources or sewer.

7 HANDLING AND STORAGE

USAGE PRECAUTIONS

Avoid spilling, skin and eye contact.

STORAGE PRECAUTIONS

Store in tightly closed original container in a dry and cool place. Keep in original container.

8 EXPOSURE CONTROLS/PERSONAL PROTECTION

PROTECTIVE EQUIPMENT

ENGINEERING MEASURES

Provide adequate ventilation. Observe occupational exposure limits and minimize the risk of inhalation of vapours.
RESPIRATORY EQUIPMENT

No specific recommendation made, but respiratory protection may still be required under exceptional circumstances when
excessive air contamination exists.

HAND PROTECTION

Use suitable protective gloves if risk of skin contact.

EYE PROTECTION

If risk of splashing, wear safety goggles or face shield.

OTHER PROTECTION

Wear appropriate clothing to prevent any possibility of skin contact.

HYGIENE MEASURES

DO NOT SMOKE IN WORK AREA! Wash at the end of each work shift and before eating, smoking and using the toilet.
Wash promptly if skin becomes wet or contaminated. Promptly remove any clothing that becomes contaminated. Use
appropriate skin cream to prevent drying of skin. When using do not eat, drink or smoke.

9 PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE Liquid

COLOUR Yellow

ODOUR Characteristic.

RELATIVE DENSITY 0,88 g/ml 15 VISCOSITY 90-110 cSt 40
FLASH POINT (°C) 238 OC (Open cup).
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HYDRO TECH HVI 100

10 STABILITY AND REACTIVITY

STABILITY

Stable under normal temperature conditions.

CONDITIONS TO AVOID

Avoid excessive heat for prolonged periods of time. Avoid contact with strong oxidisers.
MATERIALS TO AVOID

Strong oxidising substances.

HAZARDOUS DECOMPOSITION PRODUCTS

Fire creates: Carbon monoxide (CO). Carbon dioxide (CO2).

11 TOXICOLOGICAL INFORMATION

INHALATION

In high concentrations, vapours may irritate throat and respiratory system and cause coughing.
INGESTION

May cause discomfort if swallowed.

SKIN CONTACT

Liquid may irritate skin.

EYE CONTACT

Spray and vapour in the eyes may cause irritation and smarting.

12 ECOLOGICAL INFORMATION

ECOTOXICITY

Not regarded as dangerous for the environment.

MOBILITY

The product is miscible with water. May spread in water systems.

13 DISPOSAL CONSIDERATIONS

DISPOSAL METHODS
Dispose of waste and residues in accordance with local authority requirements.

14 TRANSPORT INFORMATION

GENERAL The product is not covered by international regulation on the transport of dangerous goods
(IMDG, IATA, ADR/RID).

No transport warning sign required.
ROAD TRANSPORT NOTES Not Classified
RAIL TRANSPORT NOTES Not classified.
SEA TRANSPORT NOTES Not classified.
AIR TRANSPORT NOTES Not classified.

15 REGULATORY INFORMATION

RISK PHRASES

NC Not classified.
SAFETY PHRASES

NC Not classified.
STATUTORY INSTRUMENTS
Chemicals (Hazard Information and Packaging) Regulations.
APPROVED CODE OF PRACTICE
Classification and Labelling of Substances and Preparations Dangerous for Supply. Safety Data Sheets for Substances
and Preparations.
GUIDANCE NOTES
Workplace Exposure Limits EH40. CHIP for everyone HSG(108).

16 OTHER INFORMATION
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HYDRO TECH HVI 100

REVISION COMMENTS

Company name changed

ISSUED BY

Certificated from the Turkish Standards Institute (TSE) to prepare Safety Data Sheet (Certificate no: SDS - 0397)
REVISION DATE 17.06.2011

DATE 14.09.2010

RISK PHRASES IN FULL

NC Not classified.

R36/38 Irritating to eyes and skin.

R38 Irritating to skin.

R41 Risk of serious damage to eyes.

R50/53 Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic
environment.

R51/53 Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

R53 May cause long-term adverse effects in the aquatic environment.

R62 Possible risk of impaired fertility.

DISCLAIMER

This information relates only to the specific material designated and may not be valid for such material used in combination with any other materials or in
any process. Such information is, to the best of the company's knowledge and belief, accurate and reliable as of the date indicated. However, no
warranty guarantee or representation is made to its accuracy, reliability or completeness. It is the user's responsibility to satisfy himself as to the
suitability of such information for his own particular use.
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DELTREX CHEMICALS

A Division of Campbell Brothers Limited
ABN 92 009 657 489

7-11 Burr Court

Laverton North

3026

Postal Address:

P.O Box 118, Newport

Victoria 3015

AUSTRALIA

Telephone: 61/3/9250-1000

FERRIC CHLORIDE SOLUTION 42%

ISSUED: OCTOBER, 1999

Hazardous according to criteria of Worksafe Australia.

IDENTIFICATION

TRADE NAME : Ferric Chloride Solution 42%
OTHER NAMES : Ferric Chloride Solution
U.N.NO.: 2582

DG CLASS : 8

HAZCHEM : 27

PACKING GROUP: 1III

POISON None Allocated

SCHEDULE :

USES : Water treatment. General Chemical

PHYSICAL DESCRIPTION/ PROPERTIES

Appearance, odour : Reddish liquid with faint odour of hydrogen chloride.

Melting Point : Not available.



Boiling Point : 105 -110°C

Vapour Pressure (20°C) : Not available.

Specific Gravity (20°C) : 1.45

Flash Point : >160°C

Flammability Limits (%) : Not available.

Vapour Density (air=1) : 1.5kg/m3

%Volatile by volume : 58

Solubility : Completely soluble in water.

OTHER PROPERTIES

Autoignition Temp (°C) : Not available.

pH:1-2

Viscosity : 13 mPa.s

Bulk Density : 1440 kg/m3

Reactivity : Highly corrosive to most metals liberating flammable hydrogen gas.
Hydrogen Chloride is produced on hydrolysis. Reactive with oxidising agents and
strong bases.

INGREDIENTS

Chemical Name CAS Number Proportion

Ferric Chloride 7705-08-0 42%

Hydrogen Chloride 7647-01-0 <1%

Water 7732-18-5 to 100%

HEALTH HAZARD INFORMATION

HEALTH EFFECTS



No adverse health effects expected if the product is handled in accordance
with this Safety Data Sheet and the product label where applicable.
Symptoms that may arise if the product is mishandled are:

ACUTE EFFECTS
SWALLOWED: Swallowing large amounts may cause nausea, vomiting,
diarrhoea, abdominal pain, irritation of the gastrointestinal tract and circulatory

collapse.

EYE: Liquid or vapour may cause severe eye irritation. Corrosive to eyes.
Contamination can result in permanent injury. Contact can cause corneal burns.

SKIN: Contact with skin may cause irritation. May cause staining of the skin.

INHALED: Exposure to vapour may cause irritation to mucous membrane and
respiratory tract.

CHRONIC EFFECTS
No information available.
FIRST AID

SWALLOWED: Wash out mouth with plenty of water and give water to drink. DO
NOT INDUCE VOMITING. Seek immediate medical assistance.

EYE: Immediately irrigate with copious quantities of water for at least 15 minutes.
Eyelids to be held open. Seek immediate medical assistance.

SKIN: Wash contaminated skin with plenty of soap and water. Remove
contaminated clothing and wash before re-use. If swelling, redness, blistering or
irritation occurs seek medical advice.

INHALED: Remove victim from exposure - avoid becoming a casualty. Remove
contaminated clothing and loosen remaining clothing. Allow patient to assume
most comfortable position and keep warm. Keep at rest until fully recovered. For
all but the most minor symptoms, arrange for victim to be seen by doctor as soon
as possible.

ADVICE TO DOCTOR

Treat symptomatically as for acidic material and iron salts. Can cause corneal
burns and conjunctival ulceration.



PRECAUTIONS FOR USE

EXPOSURE STANDARDS

None established for this material. Exposure standard for constituents are:
Iron salts, soluble as Fe: TWA: 1mg/m3

Hydrogen Chloride, hydrolysis product: TWA : 7.5 mg/m3 (5ppm)

As published by the National Occupational Health & Safety Commission
(Worksafe Australia).

ENGINEERING CONTROLS

Ensure ventilation is adequate to maintain air concentrations below
recommended exposure standard. Avoid generating and inhaling mists. Use with
local exhaust ventilation or while wearing acid mist respirator or air supplied
mask. Keep containers closed when not in use.

PERSONAL PROTECTION

Avoid skin and eye contact and inhalation of vapour. Wear overalls, chemical
goggles and impervious gloves. Use with adequate ventilation. Respiratory
protection is required if concentration exceeds exposure standard. Wear acid
mist respirator. Always wash hands before smoking, eating, drinking or using the
toilet.

FLAMMABILITY

Non combustible material.

SAFE HANDLING INFORMATION

STORAGE AND TRANSPORT

Store in cool dry, well-ventilated place. Keep containers closed when not in use.
Do not store with incompatible products such as oxidising agents, cyanides,
metals, strong bases and foodstuffs. Classified as a Class 8 Dangerous Good
according to the Australian Code for the Transport of Dangerous Goods by Road
or Rail.

SPILLS



Increase ventilation. Wear protective equipment to prevent skin and eye
contamination and inhalation of vapours. Contain using sand or soil - prevent run
off into drains and waterways. Use absorbent (soil, sand, vermiculite or other
inert material). Neutralise with lime or soda ash. Collect and seal in properly
labelled drums for disposal. Wash down area with large quantities of water. If
contamination of sewers or waterways has occurred advise the local emergency
services.

DISPOSAL

Refer to State Land Waste Management Authority.

FIRE/EXPLOSION HAZARDS

Not flammable. Can liberate flammable hydrogen gas upon contact with most
metals. On burning will emit toxic fumes such as hydrogen chloride. Keep
containers cool with water spray. Fire fighters to wear self-contained breathing

apparatus if risk of exposure to vapour or products of combustion.

EXTINGUISHING MEDIA: Water, foam, dry agent (carbon dioxide, dry chemical
powder).

OTHER INFORMATION AND REFERENCES

ENVIRONMENTAL IMPACT

Product has low potential for bioaccumulation.
Harmful to fish and aquatic invertebrates.
TOXICITY

Oral LD50 (rat): 2900 mg/kg

Hazard Category: Irritant

RISK PHRASES

R41: Risk of serious damage to eyes
SAFETY PHRASES

S$25: Avoid contact with eyes.



S26: In case of contact with eyes, rinse immediately with plenty of water and
seek medical advice.

S$28: After contact with skin, wash immediately with plenty of water.
S$39: Wear eye/face protection.

PRINCIPAL REFERENCE

Safety Data Sheet - Ferric Chloride Liquor 42%

Orica Australia Pty Ltd

Issued March 98

CONTACT POINT

Phone: (03) 9250 1000
Phone: 1 800 628 724 (24hr - Emergency Contact)

This MSDS has been prepared from current technical data and
summarises at the date of issue our best knowledge of the health and safety
information of the product, and in particular how to safely handle and use
the product in the workplace. Each user should read this MSDS and
consider the information in the context of how the product will be handled
and used in the workplace.

If clarification or further information is needed to ensure that an
appropriate assessment can be made, the user should contact this company.
Our responsibility for products sold is subject to our standard terms and
conditions, a copy of which is sent to our customers and is also available
upon request

END OF MSDS NO 080
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Safety Data Sheet
TILLFLOCK serie 1xx-9xx / serie 5xxx-9xxx polvere cationica

Safety Data Sheet dated 24/11/2008, version 1

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING
Trade name: TILLFLOCK serie 1xx-9xx / serie 5xxx-9xxx polvere cationica
Trade code: 0212545
Product type and use: flocculant
Supplier:
SPA TILLMANNS Via B. Crespi 10/a 20159 MILANO
Emergency telephone number of the company and/or of an authorised advisory centre:
SPA TILLMANNS MILANO TEL +39 (0)2 6940.1
Competent person responsible for the safety data sheet:
D.ssa Daniela Marciano
D.ssa Daniela Marciano sds@tillmanns.it

2. HAZARDS IDENTIFICATION
No specific hazards are encountered under normal product use.
The product is an organic powder. Danger of explosion in presence of airborne dust and
electrostatic discharge or sparks.
Warning: spilled product is slippery if wet or moisted.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Cationic poliacrylamide

CAS Number: 69418-26-4 Ethanaminium,
N,N,N-trimethyl-2-[(1-ox0-2-propen-1-yl)oxy]-, chloride (1:1),
polymer with 2-propenamide

Hazardous components within the meaning of EEC directive 67/548 and corresponding

classification:

None

4. FIRST AID MEASURES

In case of skin contact:
Wash with plenty of water and soap.

In case of eyes contact:
Wash immediately with water for at least 15 minutes.
If irritation persists, obtain medical examination.

In case of Ingestion:
Drink slowly about 750 ml of water; then 250 ml every 10 minutes. Obtain medical
examination immediately, showing the safety data sheet.
Do not give anything to drink if the patient is unconscious. Do not induce vomiting.

In case of Inhalation:
Ventilate the premises. The patient is to be removed immediately from the premises
contaminated and made to rest in a well ventilated area. Should the patient feel unwell,
consult a physician.

5. FIRE-FIGHTING MEASURES
Suitable extinguishing media:
Water.
Extinguishers not to be used:
Full spray jet: the product is very slippery when wet.
Risks arising from combustion:
Avoid inhaling the fumes.
Protective equipment:
Use protection for the respiratory tract.

TILLCAT/M
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Safety Data Sheet
TILLFLOCK serie 1xx-9xx / serie 5xxx-9xxx polvere cationica

6. ACCIDENTAL RELEASE MEASURES

Measures for personal safety:
Do not inhale dust.
Danger: very slippery when wet.
Use gloves and protective clothing.

Environmental measures:
Avoid airborne dust formation: danger of explosion in case of electrostatic dischages or
sparks occur.
Limit leakages with earth or sand.
If the product has escaped into a water course, into the drainage system, or has
contaminated the ground or vegetation, notify the competent authorities.

Cleaning methods:
Recover the product with a vacuum cleaner or a damp cloth. Do not sweep up to avoid
creation of airborne dust.
Recover the product for re-use if possible, or for elimination. The product might, where
appropriate, be absorbed by inert material.
After the product has been recovered, rinse the area and materials involved with water.

7. HANDLING AND STORAGE
Handling precautions:
Avoid contact and inhalation of the dust. See, too, paragraph 8 below.
Do not smoke while working.
Do not eat or drink while working.
Storage conditions:
Keep away from water or from damp surroundings.

Do not use iron, copper or alluminium containers, piping or devices because the solution can
corrode them.

Instructions as regards storage premises:
Adequately ventilated premises.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
Precautionary measures:
Give adequate ventilation to the premises where the product is stored and/or handled.
Respiratory protection:
Ensure a good ventilation on the working place. If the dust concentration is high anyway, use
adequate protection devices ( EN 149 FFP2S).
Protection for hands:
Use protective gloves, rubber or PVC.
Eye protection:
Safety goggles.
Protection for skin:
No special precaution must be adopted for normal use.
Exposure limit(s) (ACGIH):
None

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance and colour: white powder

Odour: tipical

pH: n.a.

Melting point: n.a.

Boiling point: n.a.

Solid/gas flammability: n.a.
TILLCAT/
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Safety Data Sheet
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Explosive properties: n.a.
Oxidizing properties: N.A.
Solubility in water: soluble

Bulk density: 600 - 900 g/L

10. STABILITY AND REACTIVITY

Conditions to avoid:
Stable under normal conditions.
The product is an organic powder. Danger of explosion in presence of airborne dust and
electrostatic discharge or sparks.

Substances to avoid:
Avoid contact with reactive chemicals.

Hazardous decomposition products:
Burning may produce carbon monoxide and/or carbon dioxide.

11. TOXICOLOGICAL INFORMATION
There is no toxicological data available on the mixture. Consider the individual concentration of each
component to assess toxicological effects resulting from exposure to the mixture.
Set out below is the toxicological information relating to the main substances in the preparation.
Acute toxicity:
LD50 oral, rat > 5000 mg/Kg

12. ECOLOGICAL INFORMATION
Adopt sound working practices, so that the product is not released into the environment.
The product is strongly bonded to sludges.
Toxicity, fishes:
LC50 >100 mg/I
Daphnia magna, 48 h

13. DISPOSAL CONSIDERATIONS
Recover if possible. In so doing, comply with the local and national regulations currently in force.
Where applicable, refer to the following regulatory provisions : 91/156/EEC, 91/689/EEC, 94/62/EC
and subsequent amendments.

14. TRANSPORT INFORMATION
Not regulated.

15. REGULATORY INFORMATION
Council Directive 67/548/EEC (Classification, packaging and labelling of dangerous substances)
and subsequent amendments. Commmission Directive 1999/45/EC (Classification, packaging and
labelling of dangerous preparation) and subsequent amendments. Commission Directive 98/24/EC
(Protection of the health and safety of workers from the risk related to chemical agent). Commission
Directive 2000/39/EC (Occupational exposure limit values). Regulation (EC) No 1907/2006
(REACH).
The preparation should not be considered as dangerous accordingly to dir. 1999/45/EC.

Where applicable, refer to the following regulatory provisions :
Ministerial circulars 46 e 61 (Aromatic amines).
Regulation (EC) nr 648/2004 (Detergents).
Directive 2003/105/CE ('Activities linked to risks of serious accidents').
Presidential Decree D.P.R. 250/89 (Labelling of detergents).

TILLCAT/M
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16. OTHER INFORMATION
Paragraphs modified from the previous revision:

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE
COMPANY/UNDERTAKING

. HAZARDS IDENTIFICATION

. COMPOSITION/INFORMATION ON INGREDIENTS

. FIRST AID MEASURES

. FIRE-FIGHTING MEASURES

. ACCIDENTAL RELEASE MEASURES

. HANDLING AND STORAGE

. EXPOSURE CONTROLS/PERSONAL PROTECTION
. PHYSICAL AND CHEMICAL PROPERTIES

10. STABILITY AND REACTIVITY

11. TOXICOLOGICAL INFORMATION

12. ECOLOGICAL INFORMATION

13. DISPOSAL CONSIDERATIONS

15. REGULATORY INFORMATION

OCoOoO~NOGODWN

Main bibliographic sources:

NIOSH - Registry of toxic effects of chemical substances (1983)

I.N.R.S. - Fiche Toxicologique

ACGIH - Threshold Limit Values - 2004 edition

ADR 2007 (ECE/TRANS/185, Vol | and II, and any corrigenda or amendment later published).
The information contained herein is based on our state of knowledge at the above-specified date. It
refers solely to the product indicated and constitutes no guarantee of particular quality.
It is the duty of the user to ensure that this information is appropriate and complete with respect to
the specific use intended.
This MSDS cancels and replaces any preceding release.
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