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Introduction

The aim of this review is to highlight the potential heaith risks associated with the loading,
unloading and storage in silos of Portland cement in order to enable the Contractor to
propery understand the potential health consequences involved and also to recommend
mitigating measures with the aim to reduce any health risk to employees and third party
individuals to permitted levels. Quantification of this risk was not possible because of
absence of sufficient data on both the proposed operation and the medical knowledge of the
health effect itself,

Background

Portland cement consists of a crystalline powder and is produced by crushing and grinding
calcareous materials (e.g. limestone, chalk) and argillaceous materials (e.g. clay, shale) as a
wet slurry or in a dry state. The mixture is calcined in 2 rotary kiln and the resulting clinker
is finely ground. It contains trace amounts of naturally occurring, but potentially hazardous,
chemicals including metals such as chromium, nickel, cadmium, lead and crystalline silica. [t
also contains added supplementary materials such as fly ash or ground granulated slag.

The cement industry is involved in the development of the structures of this advanced and
modern world but generates dust during its production and use and this adds to the dusty
environment millions of people are working daily in. This exposure to different types of
health hazards such as fumes, gases and dust, increases the risk factors of impacted
populations in developing occupational disease, Cement dust is known to cause lung
function impairment, chronic obstructive lung disease, restrictive lung discase and
pneumoconiosis. Many studies are also showing associations with carcinoma of the lungs,
stomach and colon. Other studies have indicated that cement dust may enter into the systemic
circulation and thereby reach all the organs of body and affecting different tissues including
the heart, liver, spleen, bone, muscles and hair, ultimately aftecting their micro-structure and
physiological performance.

The main constituents and their lypica! declared percentage in Portland cement are;

Cement Clinker 20-95%

Gypsum 0-5%

Calcium Oxide 0-3%

Fly ash (Where applicable) § - 50%

Ground Granulated Blast Furnace slag (where applicable) 8 - 80%

Limestone (CaC03) 0 - 5%

Hexavalent Chromium Cr (V1) (Cement) <20 ppm {depending on legislation restrictions and
technology used)

Crystalline Silica {Quartz) <i-10%

Of the listed constituents, hexavalent Clhromium (Cr (V1), which is quite frequently present in
cement, is one of the main health concerns. The sources of chromium in cement are the raw
materials themselves as well as leaching into the product from the refractory bricks in the kiln
and from chromium steel grindevs.

Because of concerns about Cr (VI} skin sensitisation, several countries have introduced
measures Lo limit the amount of Cr (V1) in cement products. The European Commission has



already introduced and enacted legisiation to restrict the marketing and use throughout the
EU of any cement product containing soluble Cr (VI) at a concentration of more than 2 ppm.

The Mamo report also highlights other compounds of concern. Calcium oxide has indeed
been described in the medical literature as an irritant even in small amounts and this is treated
in this study when discussing the caustic ctfect of cement. Aluminium oxide is already
significantly present in the food chain and the water supply and it is unlikely that anything
other than a significant contamination of the grain with cement dust will alter the aluminium
level in food produced by this grain te unacceptable levels.

The presence of heavy metals such as the mentioned Cadmium and Lead in cement dust
would be certainly a significant concern because of the accumulative properties well
described in the Mamo report if the levels present are such that even very minor ambient air
contamination from fugitive cement dust will result in an identifiable change in the heavy
metal content of the impacted grain. One must note however that the Mamo report quotes
cement dust levels of 9.7ppm for Cadmium and 287ppm for Lead while the cement being
handled, according to the analysis document supplied and attached to this report shows
significantly lower levels of 0.2ppm for Cadmium and 50.07ppm for Lead

Cement dust exposures when studying respiratory health risk have been expressed in the
different studies either in terms of respirable dust or as total dust and in a few studies both are
listed and taken into consideratien. It should be noted that “total” and “total inhalable” dust
are not equivalent, “total dust” is measured using the NIOSH method that invelves a 37 mm
closed face cassette. This is known to under sample for “inhalable dust™ as measured using
the [OM sampler which has a 25 mm forward facing cassette. Therefore, it is likely that the
“total” dust levels reported in some of the studies on cement dust refer to measurements taken
with the NIOSH method, and the results will not be equivalent to other studies using the
“total inhalable dust” method. This means that the exposure data reported in the studies listed
below need to be interpreted with care,

However in many expert views, given that cement dust is very fine, it is reasonable to expect
that a high proportion of the total dust created during silo operations will be respirable
especially when considering that the eement dust of concern in loading, unloading and
storage situations will mainly be fine airborne ‘fugitive’ dust.

The evidence-base indicating that occupational exposure to dusts in general leads to an
increased risk of COPD is well established. Cement dust also happens to be a particularly
alkaline and irritant dust and might therefore be considered to pose a greater risk of
respiratory tract damage than many other dusts that are much less soluble and generally
considered low toxicity dusts.

Up to the present time, a causal asscciation between Portland cement exposure and cancer
has not been established. However, the findings of a number of rceent studies have increased
concerns regarding a possible risk of cancer following long term cement dust exposure. A
number of relevant cancer cohort and case control studies have been published in the last two
decades, conducted in groups exposed to cement either through emplovment in cement
factories or in the construction industry, that seem to demonstrate increased incidences of
cancers at several sites (stomach, lungs, colon, pharynx and larynx) even though one must
take into account the limitations in the strength of the observed associations.

There are at present no studics that show any associalion between contact with cement
products and reproductive toxicity and mutagenicity so these have not been considered.
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No specific studies or other forms of heaith information have been found during the literature
review for this report that mention any significant health risk in the consumption of food
products that have very minor contamination with cement dust. However, because of the
presence of potentially toxic minerals, such contamination of grain or any other food product,
if it exceeds the permitted toferances, will most likely render the product unfit for human
consumption as a result of failure to conform with the required EU and National food
standards and regulations.

Literature review — health cutcomes to exposure to cement.

There is little literature available that specifically and solely discusses cement transportation,
handling and storage. However there is quite a significant amount of health related literature
concerning cement operations in general and the health risk associated with it. The
discussion below has referenced only those parts of such documents that are relevant to
cement transportation, handling and storage. It is obvious that where the health impact of
cement dust is concerned, it does not make a difference if the exposure to cement dust is
during its manufacture, while it is being transferred to a storage area, from fugitive emissions
from storage, during transportatien or during its use in construction, what counts is the level
and duration of the exposure. One must note at this point that the risk assessment of the
cement operation in question issued by Resolve Consulting defines the exposure risk as low.
One must also note that the report on Air Quality of the area before the start of the cement
operation issued by AlS Environmenta!l already shows that the air pollution on numerous
occasions exceeded the permitted limits and, while there is a clear need for the already
existing polluting activities be examined with the aim of improving the said operations in
order to mitigate their effect on air quality, any addition, however small, to the pollution in
the area by another operation will only make worse the already bad situation.

1. Effects of an isolated/single exposure

Respiratory

Only one recent study looking at the short-term effects of cement exposure was identified.
Ali et alin 1998 studied the changes in pulmonary function in workers during a work shift at
three Portland cement factories in Saudi Arabia. All areas (including administrative) were
represented and the propottion of smokers, ex-smokers and non-smokers was similar in both
the study and the control group. Respirable dust was measured using a gravimetric method
for a total of 97 samples collected from various areas. Spirometry was conduced
immediately before and after the morning shift. The highest values from three acceptabie
expirations for FEV1, FVC and FEF25-75% were recorded and the FEVI/FVC ratic was
calculzlted. The geometric mean cong:entration (= SD) of respirable dust ranged from 20 £ 1

mg.m in the quarry to 7 42 mg.m in the kiln area. Reductions in FEVI, FEVI/FVC ratio
and FEF25-75% occurring during the workshift were significantly greater in the exposed
workers. The results of this study suggested that the cement workers, who were exposed 1o
relatively high dust concentrations, had suffered bronchoconstriction. While there is clearly a
transient health impact shortly following the inhalation of cement dust, the medium to long
term health signiticance of this cffect is not known.

Sensitisation
Fleetwood and Soutar in their review of the scientific literature published in 1979
demonstrated that there have been many cases of cement dermatitis believed to be the result
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of skin sensitisation to hexavalent chromium (Cr(V1)} in mainly wet cement. The National
Institute of Occupational Health of Norway conducted a detailed critical review of the
literature in 2003 and identified twenty four papers published between 1975 and 2001
specifically studying chromate allergy in humans particularly involving construction workers.
Although all the studies were considered to have significant limitations, notably because of
the absence of exposure characterisation, problems with differential diagnosis, subject
selection bias and the lack of follow-up, the reviewers did identify a consistently high
prevalence of Cr(V1) allergy in studies involving construction workers. Also, in the gencral
population studies the prevalence of allergy was found to be higher in construction workers
than in other occupational groups. Other studies of patients attending dermatology clinics
with a diagnosis of chromate allergy revealed a high proportion of patients with occupations
invoiving contact with cement,

The European Commission’s Scientific Committee on Toxicology, Ecotoxicology and the
Environment now called the Scientific Committee on Health and Environmental Risks also
carried out a selective review of the published literature and concluded that Cr(VI)
compounds in cement induce sensitisation and cause serious allergic reactions in construction
workers. Also they concluded that water-soluble Cr{VI) compounds penctrate the skin to a
much greater extent than the less water-soluble Cr ({11} compounds, and that Cr(VI) readily
penetrates wet leather gloves. On the basis of this and on studies in Denmark by Avenstorp
published in1989, 1991 and 1992 showing that a reduction of Cr(VI) compounds in cement to
less than 2 ppm will reduce the prevalence of allergic cement eczema in workers, and will
reduce the risk of becoming sensitised to chromate, the European Commission introduced
new legislation, through an amendment (2003/53/EC) to the Marketing and Use Directive
(76/769/EEC), to restrict the marketing and use of cement and cement containing
preparations where the level of soluble Cr(VT) is more than 2 ppm.

Leritation

Cement has irritant and corrosive properties, especially when wet, towards the skin and its
high alkaline nature will produce irritation even if a small amount of dust gets into the eyes.
These properties of cement are well established and published in medicai textbooks but
should be easily prevented through the proper use of personal protective clothing and
equipment so no evaluation of the literature has been conducted for these adverse health
effects in this report.

2. Long term/repeated expostire

Non-malignant

There 1s significant evidence that repeated occupational exposure of humans to Portland
cement dust has produced deficits in pulmonary function. noticeable changes on chest x-rays,
chronic productive cough and rhinitis, This is well demonstrated in the great majority of the
studies recently carried out as represented by the following:

Yang et al. (1996) administered a respiratory questionnaire and conducted spirometry on 412
Taiwanese cement factory workers. They were exposed to mean respirable dust fevels of
-3

about 4 mg.m . The prevalence of respiratory symptoms was higher and FVC and FEV |
were reduced, in comparison with controls.

Mengesha et al. (1998) administered a respiratory questionnaire and conduced spirometry and
peak flow measurements in 53 Ethiopian cement factory workers. Curcent dust measurements
were available. There was a higher prevalence of respiratory symptoms among cement

6



workers, compared with conirols. FVC, FEV1 and FEV I/FVC ratio were lower for the group
with the highest dust exposures.

Alvear-Galindo et al (1999} administered a respiratory questionnaire to 425 Mexican cement
factory workers. A semi-quantitative dust exposurc assessiment was conducted. The
prevalence of respiratory symptoms was highest among those with the highest exposures

Noor et al. (2000) investigated 62 Malaysian cement factory workers. A respiratory
questionnaite was administered and spirometry was conducted, Current dust measurements
were available. There was a higher prevalence of respiratory symptoms and a reduction of
FVC, FEV1 and FEVI/EVC ratio ameng the cement workers compared with controls that
were university staft or students.

Meo et al. (2002) conducted spirometry in 50 Pakistani cement mill workers. No information
on dust exposure levels was available, FVC and FEVL were reduced and FEVI/FVC ratio
was increased for the cement workers, in comparison with matched controls,

Laraqui Hossini et al. (2002) investigated the respiratory health of 280 Moroccan cement
factory workers by respiratory questionnaire and spirometry, No dust exposure measurements
were taken, but levels were described as being relatively high, There was a higher prevalence
of respiratory symptoms and minor spirometry deficits among the cement workers, compared
with controls. '

Mwaiselage et al. (2004) studied 115 Tanzanian cement factory workers. Pulmonary tunction
was investigated by spirometry and peak flow measurement. Current total dust exposure
measurements were available, from which cumulative exposures were estimated. Lung

3

function was poorer in the occupational goups with current mean dust exposure of 3.2 mg.m

and above (cumulative dust exposure 36 mg.m&year and above).. The risk of developing a
notable obstructive impairment, represented by a FEVI/FVC ratio <0.7, was significantly

-3
increased for cumulative dust exposures in excess of 300 mg.m year.

However not all of the studies were negative in outcome and some studies did not show any
significant health effect, Examples are:

Abrons et al. (1998) conducted chest radiography in 2640 US cement factory workers.
[nformation on current dust exposure levels was available. A slight increase in the prevalence
of minor pulmonary radiographic abnormalities, which seems to be confined to current
smokers, was observed for the cement workers in comparison with blue collar controls. Very
few of the cement workers had radiographic findings that werce indicative of significant
pulmonary disease.

Fell et al. (2003) conducted a retrospective cohert study in 119 Norwegian cement factory
workers. A respiratory questionnaire was administered and spirometry was conducted,
Current dust leve! measurements were available and a semi-quantitative cumulative exposure
matrix was developed. The study showed no differences in the x'espirat()}ry health of the

cement workers exposed to average respirable dust levels of at least | mgam when compared
with matched blue-collar confrols

Mortality



It is the Opinion of the CXperts and the health apg Safety authorities of developed Countrieg
based oy the studies ang reports Current|y availaple that there 5 no evideyce aning
OCCupationg| EXposure ro Cement with Increased Mortaliry, parrfcu!arly where 10n-malignan;
discase |g Concerneq. There |g stil] Uneasiness where Malignant disease |g involved as
although there is g5 Yet very little Cvidence available apg certainly pog hear Cnough g reach
any firm conclusion, thepe I8 sufficien; to raise Concerng, Malignans heaith effects wij be
discusseq befow,

Mah’gnancy

There s 44 YEU N0 significan, and Convineing evidence f) an incregged incidence of any sjte.
Specitic cancer resulting from, Cement CXposure, bhyr leading health apg Safety authoritieg
acknow!edge that the dary available a¢ this time g not consistentfy yp, feassuringly Negative,
In the jag 30 years there have been g namber of elevang Lancer cofigp and cage contrp|
Studies, Conducted | EIOUPS expoged o cement cither through Cmployment N cement
nwmrfacturing Or i the constructjon indus['ry. These Studies [gye identifieq associaftiong
between cement EXposure ang Cancers ar Several specifio sites; the Stomach, hings, colon, and
headrnecy This has resulted in g5 Increased SUpport for the Officia] fecognition of 2 cayga]
association of cach of thege cancers with Portland cement CXposure,  Some of the studjes

Suggesting such r'eIationship are highlighted below:

Maier ¢t 4] (1991) investigated the OCCupational rigk factors fop fancers of the oral cavity,
pharynx and laryny ip 200 cases and 800 controls, The study f'eported ap elevated tisk of
cancer associateq with OCcupationa) EXposure o Cement, The Cstimated RR was 2.4 (959 ¢f
ot stated) after adjustment fp, Smoking and alcoho] Consumption Mayer ang his team
obtained Simifar results in thejy later studjeg in 1992 1994 ang 2002

Jakobsson et al, (1993) invesrigated mortality apgd cancer morbidity i about 2400 Swedish
cement factory Workers. Overa| mortality an cause-specific Nou-malignan, Mortality for e
cement waorkerg were similar ¢ the nationg] rates, However, the analysig of individug| tumoyr
sites fevealed ap increased risk of tumouyygs ofthe tight side ol the colop (SIR 2.7, 959 Clig
-4.8, 12 cases). The yigk was increaged among those wih more thap 25 years cemeng plant
work, As ap extension to thejr 1993 study, Jakobsson et al. (1994) fe-analysed mortality ang
cancer morbidity £ the 1520 Swedish cement factory workers, Comparisong Wirh other
Eroups of bluce-collyp workers and wig, the generaf Population wepe conducted. Ap lcreased
risk of caneer of the right side of the colon (SIR 2.6, 95% C1 14 . 4.6) for the cement

workers was confirmed,

Rafnsson et g (1997) investigated cancer in |7 Ieelandic cement masgpsg, The Study
revealed an incregge risk of lung cancey among the masgne in comparispn With the generql
Population of [ee[yng (SIR 1.7, 9594 ¢ L1-2.5). The SIR was increased whey (e analysis
allowed for 4 latency beriod of 30 YRAUs from the gtap el work a5 4 Mason,

Smailyte ef 4 (2004) investigated mortality ang cancer‘ morbidity jp 2500 Lithuanjay cement
f‘actory worfers, There was an increased ncidence of Jung. cancer amor*g Cement workers
(SIR 1.5, 959, Cl L1-2.1) compared to the general Population, pyt snlu*k'mg Was not takep
account of in g anafysis, A dosc-relateq trend towards an increased I ¢rdence of stomach
cancer was observed, although the ny mber of cages Wwas small,

Dictz ¢t a1 (2004) investigate the oecupationg risk factors g, cancers of the larynx in 257
cases and 769 Population contyojs An elevated pig) of cancep associated witp OCcupationa|



exposure to cement was reported. The OR was 1.18 (95% CI 0.77-1.18) assessed by
substance questionnaire or 2.04 (95% CI 1.16-3.56) assessed by job specific questionnaire,
after adjustment for smoking, alcohol consumption and sociocconomic status.

Other studies did not demonstratc any such relationship. The following study is one such
example:

Vesbo et al. (1991) investigated cancer morbidiry in 546 Danish cement factory workers, No
evidence of an increased risk of cancer was reported, when compared with a control group
drawn from the local population,

One also needs to take into consideration biological plausibility. As a highly alkaline
substance, cement can cause irritation at sites of contact, such as the mouth, throat,
oesophagus, stomach and lungs and such persistent chronic irritation will cause repeated
cycles of cell death, cell proliferation and other inflammatory responses. It is medically
recognised that this process can be a step on the pathway to cancer and so it is biologically
plausible to hypothesise that cement dust could have the potential to cause cancers at sites ot
contact.

The Mamo report justly highlights that not all human receptors are equally sensitive to the
constituents of cement and that children in particular are more at risk than adults from the
short term as well as the accumulative effects of heavy metals and other health relevant
contaminants.

Project description

The Contractor, UC Limited, has constructed a cement silo at Laboratory Wharf, Kordin
covering an area of approximately 650 square meters not including the loading/unloading
area and the administrative buildings.

It has been declared that cement will be delivered to the site by sea in completely sealed bulk
cement carriers. These will berth alongside the quay and pneumatically unload the cement
into the silos, The cement will be consequently unloaded using enclosed screw conveyors
into road bulk carricrs for distribution.

A more detailed description and flow chart of the planned activity can be found in the
accompanying Risk Assessment Report by Resolve Consulting and in the Air Quality
Monitoring Report by AIS Environmental. No details are given on the expected project life.

Scoping

The identification of potential impacts has been carried out by referring to the published
guidelines made available by national regulatory bodies and reference works written by
international experts in the field as well as through the review of similar or related projects
carried out in other countries and the strategic, environmental and health impact assessments
carried out on them, It is understood that alf the construction has been completed and so only
impacts related to the operational phase will be tackled in this report.

The areas of concern relevant to the Kordin cement silos are sca water contamination issues,
occupational health and safety issues, road usage and traffic flow, adjacent grain handling
operations, waste water drainage/disposal, issues associated with anticipated operating hours



for transportation (internal transportation at site. delivery and outward transport of product),
noise and light issues and air quality concerns.

Relevant Legislative framework

As already stated by AIS Epvironmental in their Air Quality Monitoring report for this
project, the relevant legislations at European and National level are:

Directive 2008/50/EC that is transposed i the Maltese legislation through L.N. 478/2010
Directive 2004/107/EC that incorporates the following previous directives, namely the Air
Quality Framework Directive (Directive 96/62/EC) and its daughter directives 1999/30/EC,
200/69/EC and 2002/3/EC which are also transposed in the Maltese legislation through L.V,
47872010

Directive 2004/107/EC relating to Arsenic, Cadmium, Mercury, Nickel and Polycyelic
Aromatic Hydrocarbons in ambient air which is, as stated by AIS, in the final stage of the
process launched by framework Directive 96/62/EC in revising the European legislation
regarding pollutants posing a risk to human health. The Directive applies the principle of
lowest possible exposure to any substance where a clearly identified *safe limit" has not yet
been identified by science. The directive does not set limit values for emissions of Polycyclic
Aromatic Hydrocarbons (PAH), but uses Benzo(a)pyrene as a marker for the carcinogenic
risk of these pollutants and sets a target value for that substance to be reached.

The Directive also determines methods and criteria for assessing the concentrations and
deposition values of the substances in question in order to ensure that adequate information is
obrained and made available to the public.

LN, 478/2010 also determines the European Norm (EN) that nust be applied in Mala for
sampling and measuring ambient air poliutants, These norms were developed by the
European Committee for Standardization. The EN specifications which have been applied in
assessing this praject were EN 12341:1999 “Determination of the PM g fraction of suspended
particulate matter” and EN 14907:2005 “Standard gravimetric measurement method for the
determination of the PMa s mass fraction of suspended particulate matter”

Also of refevance in this case is the European Commission Regulation (EC) No 188172006 of
19 December 2006 setting maximum levels for contaminants in foodstulfs

Rascline environmental conditions

Alr quality

The zone in question is an industrial/commercial port and concerns of a residential nature
appear not to be relevant thus health concerns are principally ol an occupational nature and
the potential contamination ot adjacent commestables.

The air monitoring studies carried out by AIS Environmental show that baseline air quality in
the arca of intercst has been recorded as already exceeding the permitted limits for PM10 on
6 of the 24 days of monitoring while the levels of PM2.5 almost reached but did not exceed
the limits on 3 of the monitored days.

Bodies of water
No baseline data was available

Noise and light pollution
No baseline data was available



Vehicular traffic
No baseline data was available

Predicted impacts

1. Air Quality

The major constituents in dust from cement operations are alumina, silica, metallic oxides
and clay, trace amourts of organic chemicals (dioxins and furans), heavy metals (cadmium,
Lead and selenium) and radio nuclides.

Dust may be generated during the normal operation of a cement bunkering operation during
the loading and unloading of the silos and during the road transport to and from the site, This
fugitive dust will increase the particulate content of the ambient air as well as deposit on
structures, roads. vehicles and non-sealed goods and materials in the impacted area. There is
also the possibility of cement dust escaping as a result of a system/equipment failure.

Cement dust contamination resulting from a leak due to equipment failure or human error has
been predicted in the Risk Assessment Report by Resolve Consulting as being Low Risk as
long as the recommended strict maintenance regime is maintained.

However, all of the impact reports on cement production, cement handling and storage
operations reviewed have shown that it is not possible to eliminate all fugitive cement dust
emissions. These emissions, even following best practice and cven if in individually
negligible quantities, occur vepetitively every operational day, throughout the year, and
include settled cement dust on roads becoming airborne again due to vehicular movement and
human activity. Airborne dust does eventually settle on the ground, maybe after a longish
airborne phase, depending on its particle size, wind direction and velocity etc. This dust gets
airborne again and again, every time movement of wind or vehicles disturbs it, increasing the
area affected as dust emitted from one arca, gets airborne and settles in another area, some
distance away. It again gets airborne after some time and settles in some other area even
farther away from the original source causing unnecessary air pollution.

One needs also to take into cansideration that cement dust contains considerable amounts of
very fine particles which will tend to disperse over much greater distances from the source.
PMI10 has a relatively fine particle size range not overly susceptible to gravitational seftling
and has been shown to settle even a hundred meters and more from the site of release. The
Kordin grain terminal is within 100 meters of the new cement sifo operation and since the
grain terminal is east to the cement operation it is also downwind where the prevalent winds
in Malta are concerned and more likely to be impacted from any fugitive cement dust
especially since the usually recommended 100m buffer zone from sensitive receptors is not
present This means that PM 10 and even more 2.5 cement dust particles (the main constituent
of fugitive cement dust) that escaped days before may deposit on grain being transferred
days later. The accurate prediction of additional dust impacts arising from this project is very
difficult given the changing natural dust levels that already exist in the location which have
been shown to regularly exceed the permitted limits. The Contractor will need to be very
vigilant and constantly monitor the air quality in the arca of operations using effective point
source emission control practices and be prepared to modify the applied mitigation tactors to
ensure that the required occupational health and safety standards are maintained and any
impact on third partics minimised to permitted levels.
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2. Water contamination

The existing condition of the seawaler or fresh water in the impacted area may be changed as
o result of cement dust contaminated run-off from wash-down arcas, roads and during
¢leaning and maintenance operations.  Any eftect on tand and marine flora and fauna is
beyond the scope of this repott and as there are no designated bathing arcas within the
potentially impacted zone, concerns regarding bathing area contamination and related ettect
on human health seem not present.

3. Noise

The potential sources of noise associated with such a development need to be identified.
These arc likely to be operational noise (e.g. from vehicle movements and from operation of
the conveyors). If these are likely to be significant for particular receptors and resources, an
assessment will need to be made for the planned operational hours including relevant
meteoralogical and topographical factors, and existing major sources of noise and appropriate
mitigation measures applied

4, Tratfic

A traffic impact study should be carried out for heavy vehicle movements, on statf vehicle
movement and boat navigation in order to estimate the effect on air quality from exhaust
gases and dust generation as well as on noise levels

Mitigation measures

The implemented mitigation strategy, including the consideration of aliernative opinions, and
the extent to which this wiil avoid or reduce significant cffects should take into account its
sustainability, integration, feasibility and compliance with statutory obligations under any
required licences, permits ot approvals.

The mitigation strategy the Contractor should adopt mwst outline the environmental
management principles to be followed in the planning, design, establishment and operation of
the proposed development. It should include specific locational, layout, design or technology
features and an outline of ongeing management and monitoring plans.

These mitigation and management measures arc being recommended to control the predicted
ficalth impacts

Control, treatment and proper disposal of liquid effluent and runoff

[t is an internationally required practice that all washing watet and rainwater will be collected
and retained on-site until properly treated and disposed of. No water should be discharged
outside the plant houndary and this includes rain water. There should be regufar cleaning out
of solids that may accumulate in the holding tank/pit. The storage capacity must be sufficient
to store the maximum possible run-off generated over a 24 hour period

Air quality

A regular monitoring program of the air quality at the site as well as at other sensitive third
party sites must be carried out. Monitoring of possible cement dust contamination affecting
sensitive receptors such as the grain and its loading and unloading machinery at the adjacent
grain handling facility should also be carvicd out.  The other operations in the zone of
concert. including the grain handiing operation, should be reviewed to ascertain their
contribution to the alrcady poor air quality in the area and any sources of air pollution
identitied should be mitigated appropriately.
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Control of fugitive dust emissions

Dust collection and filtering system should be the best available and rigorously maintained to
the manufacturer’s specitications. 1t is recommended that dust collectors will be sized to
exceed the predicted worse case requirement and fitted with burst bag detectors connected to
the automatic silo overfill protection circuit. Filters should be cleaned, ideally automatically,
at the end of the silo filling operation and should be able to withstand the maximum possible
pressure ditferential

Pressure relief valves should be regularly inspected and should be ducted to a container on
the ground capable of effectively collecting and containing all dust particles.

The exhaust air from the silo filters should be ducted to a dust collection system on the
ground. Exhaust discharge points nwst be visible and monitored during the silo filling
operations in order to immediatety stop the filling of the silo should any fugitive dust be
noted.

An emergency shutdown valve should be fitted as close as possible to the silo outlet point to
ensure cement release can be rapidly stopped should a ducting joint fail

A regular inspection regime should be in place for all dust contrel components ensuring all
duct work is airtight and appropriate lighting should exist at all operational times to permit
rapid visual identification of any fugitive emissions.

Natural and artificial wind barriers should be employed where possible but particularly
around the loading/unloading arcas to help control the spread of dust emissions.

The silos should be equipped with pressure sensors and high level alarms with automatic
delivery shutdown switches set to ensure no accidental overfilling occurs.

The paving of the entire silo compound, including all entrance/exit roads, should be with hard
impervious material that must be kept clean and dust free through the use of vacuum
sweeping of the site itself and watering of the road surfaces at regular intervals during and
following loading and unloading operations, Any spills must be cleaned immediately.

There should be on-site vehicle speed contro} with all vehicles on site not exceeding 20kmvhr
and to avoid dust stirring under wheel action. All vehicles should receive a wheel wash
designed to account for the maximum extended tyre length expected and with a sufficient
track-out distance from the entrance/exit. In the event that an cpisode of fugitive cement dust
is identified, there should also be a protocol in place whereby any contamination to third
party equipment and goods, in particular foodstuffs such as grain, resulting from the escape is
also identificd and mitigated appropriately ensuring no health risk to eventual consumers.

Occupational Health and Safety

The Contractor must provide for periodic health assessment of all employees at risk so that
any adverse impact on health can be detected as quickly as possible and preventive measures
implemented.

First aid equipment will be provided and installed at appropriate locations for immediate
response

All the workers and officers working inside the plant will be provided with disposable dust
masks, however workers at greater visk will be supplied with industry standard respirators
and eye protection as weltl as ear muffs when theve is the risk of exposure to noise levels
above 85dBA. Those who may need to handle cement dust contaminated equipment should
be provided with waterproofed leather gloves and any other required industry standard
clothing.

Although it has been stated that cement handling and grain handling operations cannot be
carried out concurrently, one must consider the accupational risk of third party workers who
may be affected by any cement dust air contamination that may reach their place of work and
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it is essential that provisions te deal with a catastrophic escape of cement dust should also
take these wotkers into the equation.

Praper training of operators will reduce to the minimum the risk of worker injury or illness as
well as minimise the chance of'significant fugitive cement dust contamination,

Noise

There should be effective ineans to control the level of noise from any plant and machinery
through proper maintenance and if found necessary ensure compliance with relevant
standards through sound attenuation measures such as walls, noise adsorbing claddings and
encapsulation.

Summary and conclusion

Cement dust is a highly toxic compound however as long as a high vigilance, including
regular active air quality monitoring, for fugitive dust is maintained, the deciared standards
are properly implemented and the recommended mitigating measures applied, the health risk
is expected to be within the accepted standards. Tt is unlikely that this silo operation will be
completely free from all fugitive cement emissions and so the possibility that the grain being
handled nearby will be subject to a level of contamination from cement dust remains present
even following the application of best practices. This is unlikely to be a significant health risk
to consumers if monitoring of any contamination to the grain and equipment is carried out
should any contamination of the ambieat air with cement dust be identitied. particularly in
the days following loading and unloading of the cement silos and should any grain
contamination be identified, rending the grain unfit for consumption, the equipment is to be
appropriately cleaned and the affected foodstuff not permitted to enter the food chain, This
does obviously involve a pecuniary element and a commerciaf liability risk which is beyond
the scope of this report to discuss.
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