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1 Introduction

This publication details the environmental impacts of the transportation of gases and gives guidelines
on how to reduce the impacts.

2 Scope and purpose

21 Scope
This publication concentrates on the environmental impacts of the main distribution method for gases —
road transportation. This publication does not give specific advice on health and safety issues, which
shall be taken into account before undertaking any activity. On these issues the relevant EIGA
publications, and / or national legislation should be consulted for advice.

2.2 Purpose
This publication is intended to serve as a guide for Industrial and Medical Gases transportation
operations to assist in putting in place a formal environmental management system that can be certified
by an accredited 3" party verifier. It also aims to provide a guide for operating managers for identifying
and reducing the environmental impacts of these operations.
3 Definitions

3.1 Publication terminology

3.1.1  Shall

Indicates that the procedure is mandatory. It is used wherever the criterion for conformance to specific
recommendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommended.
3.1.3 May and need not
Indicate that the procedure is optional.
3.1.4 Wil
Is used only to indicate the future, not a degree of requirement.
3.1.5 Can
Indicates a possibility or ability.
3.2 Technical definitions
3.2.1 Environmental aspect

These are elements of an organisation’s activities, products or services that can interact with the
environment. For example, use of energy or transportation of products.

3.2.2 Environmental impact

Any change to the environment, whether adverse or beneficial, wholly or partially resulting from an
organisation’s environmental aspects. (Source: ISO 14001 Environmental management systems --
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Requirements with guidance for use [1] 1). For example, the contamination of water with hazardous
substances or the reduction of air emissions.

4 Transportation of gases
4.1 General environmental aspects and impacts and links to other EIGA documents

This document covers the environmental impacts of product transportation which are summarised in
Appendix 2.

There are several linked EIGA publications that provide more details on general environmental issues,
legislation for the gas industry and good environmental operational practices e.g. EIGA Doc. 88 Good
Environmental Management Practices for the Industrial Gas Industry [2] (GEMPs). A list of these linked
documents and their links to the ISO 14001 environmental management systems standard is provided
in Appendix 1. Appendix 1 also shows which of these documents are relevant to transportation
operations.

4.2 Background

The transportation of gases from the gas industry’s production and filling sites to cylinder distribution
centres, external depots and customers is usually considered to be one of the major environmental
impacts of the gas industry.

Typically, to produce one cubic metre of nitrogen or oxygen in a cryogenic air separation unit requires
approx. 1 kWh/m? while in a non-cryogenic on-site unit it requires approx. 0.5 kWh/m3. The same gas
delivered in a 50 litre cylinder requires approx. 2.5 kWh/m? of gas including production, filling and
transportation, which indicates that the transportation of gas cylinders uses more energy than the actual
production.

This publication includes all the transportation activities carried out for industrial and medical gases
including bulk vehicles, cylinder trucks and vans for local distribution of gases or for customer
engineering.

Main environmental impacts from transportation are:
e Resource use
o0 Large amounts of oil-based resources used for transport
o0 Extraction of infrastructure construction materials
e Climate change
0 Emissions of carbon dioxide and other global warming gases
e Air pollution
0 Local emissions of carbon monoxide, PM, lead, VOCs, hydrocarbons and NOx
¢ \Waste
0 Vehicles, fluids, tyres
e Noise and related vibration
o0 Quality of life for those living nearby roads, airports, stations, ports
e Land impacts
0 Land used for infrastructure
0 Habitat fragmentation
e Water impacts
o Pollution from spillage
o0 Pollution from runoff

4.2.1 Methods of transportation

Industrial and medical gases are generally produced as close as technically and economically possible
to the customer. This helps to minimize the impacts of transportation. Gas (in liquid or gaseous form)
can be transported by pipeline, road, rail or sea. Pipeline transportation from on or off-site gas
generators avoid many of the environmental impacts, though the pipeline occupies land resources and

1 References are shown by bracketed numbers and are listed in order of appearance in the reference section
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there are environmental impacts from emission of products to atmosphere and energy losses as the
result of compression losses.

The advent of small non-cryogenic gas generators has led to an increase in the gas generated on the
customer site. This avoids the environmental impacts associated with transporting the gas in liquid form
and vaporizing it. The disadvantage of gas generators is that it has a large local consumption of energy.

Rail and sea transport are relatively under used methods for long distance transportation of air gases.
The main economic method to transport these gases more than a few hundred kilometres from the
production site is by pipeline.

Rail transportation is used for some gases such as carbon dioxide, argon, helium, and this has
environmental advantages over road transportation as it can be considered to have lower impact per
km travelled compared to road (fewer movements, more effective use of fuel, less noise and nuisance).
However, the modal tonnages are small due to the need for a specific rail connection and the relative
costs.

Inland waterway transport and sea transportation is not in general used for bulk air gases other than for
gases such as helium and carbon dioxide. The modal tonnage is low compared to road and pipelines.

Specialty gases in cylinders and large helium containers are often transported over long distances by
rail, air or sea.

Road transportation is the main method of distribution of gases, either in liquid form in bulk tankers or
other cryogenic vessels or as compressed gas in cylinders. For a large number of smaller volume
customers, particularly those that use liquid, this is the only way to get them the product.

Increasing use is made of smaller vehicles to transport gases more locally, and vans are also used for
customer engineering operations.

Environmental considerations should be considered when evaluating the transportation methods. Often
multi-modal transport, for example, sea, rail, followed by road is necessary to get product to specific
customer sites.

The main focus of this document is therefore the impact of road transportation. A summary of the main
issues is shown in Appendix 2.

4.3 Planning and control

Many gas companies outsource the distribution of bulk gases as well as cylinder gases to external
haulage companies with the transport made in the name of and controlled by the gas company. It is
equally important to control, monitor and improve the environmental impact of these companies, as itis
to control the member companies’ activities.

There have been substantial environmental improvements in the impacts of road transportation due to
engine design and management and vehicle design, fuels, use of scheduling technology and routing,
and driver training.

According to EU Directives all companies transporting or sending dangerous goods shall have a
dangerous goods safety adviser to provide guidance on the management of the transportation of
dangerous goods under ADR requirements. It could be efficient and beneficial to include environmental
issues of transportation in his/her responsibilities.

4.3.1 Site layout

The requirement of productivity improvement to reduce internal transport distances and the number of
loading and unloading operations goes hand in hand with the improvement of environmental
performance when establishing the layout of a site. Additionally, noise emissions to the surroundings
could be reduced by an appropriate site layout.

4.3.2 Route planning and load utilization
Typically, gas companies use computerised routing and optimisation systems to minimise transport

distances and to increase load utilization. In the general transport industry, it is said that an optimising
program could reduce truck kilometres by up to 10% and of course reducing the environmental impact
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as well. This also applies to the gas industry. The available load volume at customers’ tanks shall be
considered before installation of the tanks.

There is also an increased use of technologies such as telecommunication systems to optimise
transportation. These technologies can increase transport efficiency and consequently reduce the
environmental impact of the distribution. The safety implications of route changes shall also be
considered.

4.4 Vehicle, engine design and fuels
4.4.1 Cleaner fuels

Diesel fuel: Since the late 1980’'s the sulphur content of diesel fuel has been controlled and
progressively reduced, for environmental reasons. Legislation in some countries or company initiatives
to support their environmental image has initiated the launch of reformulated diesel, generally known
as city diesel. City diesel has considerably lower sulphur levels, limits on all aromatic hydrocarbons and
other requirements to lower all emissions except for carbon dioxide.

The alternative fuels that could be used in trucks in the future are
e Compressed or liquid natural gas (CNG, LNG),
e Liquid petroleum gas (LPG),
e Alcohols (methanol, ethanol)
e Biodiesel,
e Hydrogen,
e Electric Vehicles.

CNG and LNG are the cleanest fuels for use in combustion engines. For mobile applications it is
naturally desirable to use liquid fuels with a superior energy density. Furthermore, compressed gaseous
fuel will require a reduced pay-load of the truck due to weight of the pressure vessels. CNG is today
used in buses but only rarely in trucks due to this reduction of the load.

LPG is an oil-based product and in that aspect similar to diesel fuels where future shortage or cost
increase of petroleum based products is a concern in the very long perspective. Presently, LPG is not
used in trucks but is commonly used in fork lift trucks.

Biodiesel is produced from vegetable oils and the use of it is promoted by the EU ambition to decrease
the consumption of non-renewable oil. However, biodiesel does not currently reduce all air emissions;
on the contrary it increases the emissions of major concern from a diesel engine, nitrogen oxides (NOX),
and sometimes also particulate matter. The emission of the greenhouse gas carbon dioxide can be
lower from biodiesel than conventional diesel considering the full life cycle of the fuel, that is the
emissions and carbon dioxide assimilation during growth, production, distribution and use.

Ethanol is the most common alternative fuel in the world, particularly in Brazil and the USA. As a bio-
fuel, ethanol is renewable, however it is currently less available. Compared to diesel fuel it produces
low emissions of NOx but the aldehyde emissions could be increased. The life cycle emission of
greenhouse gases is usually lower for ethanol than diesel but the growing conditions of the crops could
change this, especially due to methane emissions. Furthermore, an extended use of bio-ethanol in
highly populated regions can entail that some farming areas are used for the production of crops for
ethanol instead of food.

Electric vehicles, electricity as an enerqy vector for vehicle propulsion offers the possibility to substitute
oil with a wide diversity of primary energy sources. This could ensure security of energy supply and a
broad use of renewable and carbon-free energy sources in the transport sector which could help the
European Union targets on carbon dioxide emissions reduction. Electric vehicle ‘tank-to-wheels'
efficiency is a factor of about 3 higher than internal combustion engine vehicles. Electric vehicles emit
no tailpipe carbon dioxide and other pollutants such as NOx, NMHC and PM at the point of use. Electric
vehicles provide guiet and smooth operation and consequently create less noise and vibration. Electric
mobility relates to electrification of the automotive powertrain, and refer to EVs (electric vehicles) as all
vehicles for which an electric motor is the primary source of propulsion. This includes plug-in_hybrid
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electric vehicles (PHEVS), range-extended electric vehicles (REEVSs), battery electric vehicles (BEVS)
and fuel cell electric vehicles (FCEVs), but excludes (conventional) hybrid electric vehicles (HEVS).

4.4.2 Vehicle design

The trucks of today are designed with considerably reduced aerodynamic drag, but additional fuel
savings of several percent could be achieved on long- haul trucks usually travelling at high speed by
using spoilers, skirts, cruise control and other aerodynamic design features.

The load limitation of liquid trucks and occasionally on cylinder trucks is the gross weight of the vehicle.
By reducing the “tare” weight of the vehicle, the payload can increase or fuel usage is reduced and
consequently the specific environmental impact of each cubic meter of transported gas will decrease.
Weight savings can be considered in the specifications of new vehicles by replacing equipment
manufactured of steel by the same in aluminium, taking away or having lighter equipment such as the
trailer loading gear.

When purchasing or sub-contracting a new vehicle, it is very important to consider all possibilities to
reduce the environmental impact of the vehicle. Improved design and to a lesser extent insulation will
reduce noise emission and the sound level in the driver’s cabin. Pneumatic suspension will increase the
well-being of the driver as well as reduce the noise due to fewer vibrations. By choosing the right pump
for the liquid gases you can reduce the noise level when unloading the trailer and during the driving and
idling of the truck the efficiency of the engine’s silencer is important.

4.4.3 Engine design

The producers of diesel engines have during the last decades improved the efficiency and reduced the
fuel consumption and emissions of the engines. During the 1990’s the reduction of emissions has been
driven mainly by EU emission control directives and national legislation. The Euro norms, Euro 4 valid
from 2006 and Euro 5 valid from 2009, require significant reductions in NOx emissions and particle
discharges from new engines. A new norm, Euro 6, is required for all new engines from 2012.

There have also been advances in the design of LNG/CNG engines, and the development of hybrid
vehicles. Currently there are already available ADR certified truck powered with LNG (and CNG).

These considerations should be considered when selecting vehicles and working with haulage
contractors.

4.5 Distribution by truck
4.5.1 Air emissions

There are a small but rising number of transports that are using alternative fuels, but the main concern
is the exhaust emission from diesel fuels. As well as selection of the engine, regular preventive
maintenance can reduce the emissions and improve the environmental performance. The following five
constituents are the focus of the environmental impact analysis today.

45.1.1 Nitrogen oxides

NOx, are formed by nitrogen and oxygen in the air reacting at high temperatures. Nitrogen oxides can,
depending on which of the oxides that are formed, be irritating and/or harmful to living organisms. They
can also act as acidifier, fertilizer and as a greenhouse gas. Diesel engines are in many countries the
main sources of NOx. Euro 4 requires a 30% reduction in NOx emissions from earlier 5 to 3,5 g/kWh,
while Euro 5 requires another 30% reduction down to 2 g/kWh. Euro 6 will require a further decrease
by 80% of nitrogen oxides. A new threshold appears in Euro 6 for ammonia, set at 10 ppm.

45.1.2 Fine particle matter

This originates mainly from diesel driven vehicles and consists of soot, solid or liquid hydrocarbons from
the fuel and lubricating oil as well as sulphur dioxide from the fuel. The hydrocarbons could include
polycyclic aromatic hydrocarbons, which are known to be harmful to humans.

Euro 4 requires an 80 % reduction in particle discharge from earlier 0,1 to 0,02 g/kWh. No further
requirements in Euro 5. In Euro 6, a further decrease by 50% of fine particle matter is required.
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45.1.3 Carbon monoxide

Diesel-powered engines contribute very little to carbon monoxide emission since the engine runs with
a high amount of excess air. Compared to Euro 4, Euro 5, as well as Euro 6, don't require any reduction
in carbon monoxide emissions which are maintained at 1,5 g/kwh.

45.1.4 Carbon dioxide

Carbon dioxide does not directly cause any health or environmental effects but it contributes to the
greenhouse effect. Direct carbon dioxide emissions are linked to the carbon content of the fuel.

45.1.5 Hydrocarbons

Hydrocarbons in exhaust gases are a residual product from the fuel and occur because of incomplete
combustion. These organic compounds give the exhaust gases an unpleasant ‘diesel’ smell and,
especially, the exhaust of petrol cars can be hazardous to humans and the environment. Compared to
Euro 4, Euro 5 doesn’t require any reduction in hydrocarbons emissions which are maintained at 0,46
g/kWh. In Euro 6, a further decrease by 72 % of hydrocarbons emissions is required.

4.5.2 Noise

Major improvements have been made in noise reductions for new vehicles. Important steps can also be
taken when operating existing trucks. A certain standard of fixing of the load is required by ADR for
safety reasons but an improved fixing of pallets and cylinders could considerably reduce the noise
emissions during cylinder handling and transport. Other noise reduction measures include replacing
existing tyres with ‘low noise’ versions.

4.5.3 Fuel management

The “defensive and environmental driving” concept is widely recognized and is normally used to
increase the driving safety. Many of the elements are relevant from an environmental point of view
including:

¢ Avoiding sudden changes of speed, which will reduce fuel consumption, and wear of the tyres
and other parts of the vehicle.

e Reducing the number of stops and starts and maintaining the correct speed, will reduce the fuel
consumption and emission between two and three times compared to a constant speed of 70
km/h.

It is recommended to fit a separate cabin and engine heater to minimise idling time and decrease the
wear of the engine, reduce the fuel consumption and emissions as well as improve the driver’'s working
conditions.

Fuel consumption related to the transported tonnage, for example litres/tonne-kilometres, should be
measured and targeted for improvement.

4.6 At theindustrial gases or customer site
4.6.1 Fork lift trucks

Fork lift trucks (FLTs) used in the gas industry are usually powered by battery, propane or diesel fuel.
The battery driven FLT has no air emission and is silent and is therefore preferred for indoor
transportation. The main restriction is the limited maximum weight the FLT can handle and the limited
operating time before charging.

The use of FLT's is also one of the most common causes of serious accidents in industry. This applies
also to the gas industry. It is of utmost importance that the drivers are properly trained and are committed
to drive safely, see EIGA Doc 165 Safe Operation with Fork Lift Trucks [3]. When the principles of
defensive driving are applied the environmental impact of FLT driving will be considerably reduced. A
driver being alert, actively planning his driving, handling the throttle pedal and the breaks with care, etc.
will reduce fuel or energy consumption and decrease noise emissions and air contaminants
considerably at the same time as the risk of causing an accident is reduced.
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4.6.2 Noise

The main sources of external noise at a gas production site are:
e Compressors and other process equipment at the air separation unit;
e Stationary or mobile pumps on tank trailers for the liquid gases;
e Manual handling and FLT transport of gas cylinders.

EIGA Doc. 85 Noise Management for the Industrial Gases Industry [4], gives a comprehensive review
of noise management and the actions, which should be considered. To be able to prioritise it is highly
recommended to start with making an inventory of the sound levels at the different operations and in
different areas including the site boundaries.

To reduce the noise caused by the transport of gas cylinders or liquid gases the following should be
considered:

e The plant lay-out should be established considering the possibility to minimise sound generation
and the sound level at the site boundary, especially adjacent to sensitive areas.

e When planning the distribution, consider, if appropriate, that the public is more sensitive to
sound disturbance during nights than during daytime. Usually the same applies to
environmental legislation and the maximum allowed sound levels at boundaries etc.

e When purchasing or designing machinery and equipment, the sound levels shall be considered.
The additional cost of choosing equipment with a comparable low sound level is low at this
stage. To reduce the sound emission afterwards is much more expensive. Please also be
aware of the EU Machinery Directive [5] where the basic safety and health requirements are
established including sound levels.

e Reduce the sound generated when transporting cylinders in pallets by use of smooth driveways,
careful driving, properly designed pallets and securing of cylinders in the pallet.

e Drive the vehicles and operate equipment to minimise sound generation.
4.7 Diesel fuel storage tanks
4.7.1 Underground storage tanks

These should be avoided on new facilities and more details can be found in the EIGA Doc 106
Environmental Issues Guide [6] or EIGA Environmental Newsletter ENL 16 Oil Handling and Storage

[71.
4.7.2 Above ground storage tanks

Above ground storage tanks also provide a risk of contamination of soil and water if the tank starts to
leak, but the control of tank leakage is less complicated than for underground tanks. Even a dripping
valve could easily contaminate several cubic meters of soil. Spill plates should be used.

More details can be found in the EIGA Doc 106 Environmental Issues Guide [6] or EIGA Environmental
Newsletter ENL 16 Oil Handling and Storage [7].

4.7.3 All tanks

When filling a tank, the driver making the delivery shall attend the filling at all times. By installing overfill
alarms; the risk of major spill could be further reduced. Minor spills could occur when filling or emptying
the tank and proper precautions such as using spill plates should be taken to avoid any environmental
damage caused by this.
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4.8 Maintenance
4.8.1 Washing

Washing is an important part of maintenance to keep the vehicle in good condition and have a nice
appearance but washing also entails some environmental consequences that with care can be
minimised.

It is recommended to:

e Ensure that the used wash water is treated before release to the public sewage system, for
example by using oil traps or sand filters.

e Use biodegradable detergents and, if needed, degreasing compounds which are not harmful to
the environment or the person using it.

e Avoid excessive use of water. If external car and truck washing stations are used, prefer stations
where the water is recycled. See EIGA Environmental Newsletter ENL 30 Water Footprint. [8]

e Do not dispose of the washing detergents into an oil interceptor, but into the foul water sewer
4.8.2 Regular maintenance

All vehicle manufacturers have issued recommendations concerning maintenance and these
procedures shall be followed to ensure that fuel consumption and emissions are kept low. However, it
is also possible that failures occur between the scheduled maintenance that can be detected at the daily
checking of the vehicle, when driving, when monitoring the fuel consumption, etc. The emissions of a
diesel engine can considerably increase if fuel pump, injection timing, nozzles and idling speed are not
managed according to the manufacturer’s specification.

Oil and grease as lubricants are intensively used during maintenance and could affect the emissions
and/or fuel consumption. A heavier oil will increase the engine or gearbox friction and hence the fuel
consumption and should only be used when required by the operating conditions as stated in the
manual. When purchasing lubricants, the engine manufacturer's recommendation shall be followed but
additionally the environmental effects should be considered. The amount of toxic or harmful additives
should be minimized and the lubricant should be biodegradable, where available and recommended by
the manufacturer.

4.8.3 Air conditioning units (ACU)

Ozone depleting substances such as chlorofluorocarbons (CFC) and hydrochlorofluorocarbons (HCFC)
were used in existing ACUs and have been replaced by HFC. To avoid that these substances are
released to the atmosphere the unit shall be regularly checked for leakage and it shall be ensured that
repair and maintenance are done according to environmentally appropriate procedures. This includes
that all CFCHCFC and HFC shall be recycled or disposed of in a proper way.

Technically it is possible in ACUs and cooling machines to change the cooling media from CFC or HCFC
to a more environmentally friendly substance. This is not economically possible for the small ACU’s
used in cars, trucks or similar. Instead focus shall be put on the maintenance of the old units and to
ensure that new ACUs contain media with no ozone depleting potential and no significant global
warming potential. More details can be found in EIGA Doc 106 Environmental Issues Guide [6].

4.8.4 Consumables

The storage of consumables should be reviewed to minimise the quantity of substances, spare parts,
etc. used and stored at the site. This will not only avoid excessive use of the earth’s resources but also
reduce the cost.

Furthermore, it is recommended to:

e Ensure safety data sheets are available for all chemical substances at the site and ensure that
storage areas and vessels are properly labelled;
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e Store large volumes of oil, organic solvents or other hazardous substances with a secondary
containment;

e Have absorption material available to clean spills on the floor; and

e Include response to environmental events such as major leakage of oil in the emergency plan.
4.8.5 Waste

Hazardous waste has the potential to cause air, soil or groundwater pollution if not recycled or disposed
of properly. These wastes will need to be disposed of as hazardous waste by a certified waste disposal
company in line with Local or National regulations. Furthermore, it is important to minimise
environmental impact at the same time as managing environmental risks and business costs. Therefore,
the following should be considered:

e Tyres and metal waste should preferably be recycled or disposed of by a certified waste
disposal company;

e Batteries often contain hazardous materials such as sulphuric acid and lead. They shall be
returned to the supplier for recycling or disposed of by a certified waste disposal company;

e Brake linings could still contain some asbestos to ensure reliable braking power of heavy
vehicles. If so, they should be disposed of as asbestos waste and proper care should be taken
to avoid asbestos exposure to any employee or contractor;

e Oil and other hazardous liquid waste shall be stored in a proper way as described above. The
different types of oil waste, oil emulsions, organic solvents, etc. should be kept separate by type
to facilitate recycling or disposed of by a certified waste disposal company; and

e When servicing radiators remember to recycle the antifreeze if possible or dispose of it at
approved facilities. Do not pour onto the ground or into waterways.

49 Incidents

These incidents are used to illustrate the potential for what can go wrong and the environmental
consequences.

e An incident occurred at an industrial gas plant where the diesel fuel was stored in an
underground storage tank. The tank was externally corroded and started to leak. The leakage
went on for quite some time entailing considerable pollution of the ground.

e After a traffic accident a semi-trailer with liquefied oxygen went off the road and overturned. The
valve package in the rear of the tank started to leak and released some liquid oxygen. The
environmental damage was negligible, only some very minor frost damage of the ground.
Depending on the leak rate there might also be a risk of oxygen enrichment near such a
leakage, and of course if there is a leakage of an inert gas such as liquid nitrogen there might
be a risk of oxygen deficiency.

e Vehicles were frequently washed in a garage at an industrial gas site. The waste water system
was connected to the surface water drains and the contaminated water entered the drains
without any pre-treatment to remove pollutants before entering the surface water course.

e A semi-trailer transporting sulphur dioxide drums overturned into a ditch. The drums were not
properly secured to the vehicle causing one of the drums to fail releasing 900 kg of sulphur
dioxide. The toxic gas cloud damaged 1000 m2 of rice field before it was neutralized.

4,10 Emergency planning
Emergency plans shall be in place in case of a distribution incident that might have environmental

consequences. More information can be found in the EIGA Doc 81 Road Vehicle Emergency and
Recovery. [9]
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EIGA Info TS 04, Transport of Gases - Contractor Management. www.eiga.eu
EIGA Info TS 05, Driver Recruitment Process for Bulk and Cylinder Vehicles. www.eiga.eu
EIGA Info TS 07, Human Behaviour within Transport Operations. www.eiga.eu

EIGA Info TS 08, Compliance and Risk Monitoring of Transport Operations through Auditing.
www.eiga.eu
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Appendix 1 EIGA Publication Links to 1ISO 14001:2015
Doc | Title of EIGA Document ISO 14001:2015 SECTIONS Clause
No
Context of the organization 4
_Understanding the organization and 41
its context
107 Guidelines on Environmental Understa_mding the needs and _ 4.2
Management Systems expectations of interested parties
Det_ermining the scope of the 43
environmental management '
Environmental management system | 4.4
Leadership 5
Leadership and commitment 5.1
Policy 5.2
Organizgt@qr) roles, N 53
responsibilities and authorities '
Planning 6
Actions tp_address risks and 6.1
opportunities
General 6.1.1
106 Environmental Issues Guide Environmental aspects 6.1.2
Enviror_wmental Legislati(_)n App_licable to Legal requirements and voluntary
108 Industrial Gases Operations within the S 6.1.3
EU D obligations
Environmental objectives and
planning to achieve them 6.2
Environmental objectives 6.2.1
Environmental improvement 6.2.2
programmes
Support 7
Resources 7.1
Competence 7.2
Awareness 7.3
Communication 7.4
General 7.4.1
Internal communication 7.4.2
External communication and
reporting 7.4.3
Documented information 7.5
General 7.5.1
Creating and updating 7.5.2
Control of documented information 7.5.3
Good Environmental Management
88 Practices for the Industrial Gas
Industry 1and2)
30 Disposal of Gases )
- - Operation 8
85 Noise Management for The Industrial
Gases Industry
Environmental Impacts of Acetylene
109
Plants



https://www.eiga.eu/index.php?id=294&tx_abdownloads_pi1%5Baction%5D=getviewdetailsfordownload&tx_abdownloads_pi1%5Buid%5D=1284&tx_abdownloads_pi1%5Bcategory_uid%5D=11&tx_abdownloads_pi1%5Bcid%5D=649&cHash=0b9f6eef91bf2934931febc3cca0da83
https://www.eiga.eu/index.php?id=294&tx_abdownloads_pi1%5Baction%5D=getviewdetailsfordownload&tx_abdownloads_pi1%5Buid%5D=1284&tx_abdownloads_pi1%5Bcategory_uid%5D=11&tx_abdownloads_pi1%5Bcid%5D=649&cHash=0b9f6eef91bf2934931febc3cca0da83
https://www.eiga.eu/index.php?id=294&tx_abdownloads_pi1%5Baction%5D=getviewdetailsfordownload&tx_abdownloads_pi1%5Buid%5D=1284&tx_abdownloads_pi1%5Bcategory_uid%5D=11&tx_abdownloads_pi1%5Bcid%5D=649&cHash=0b9f6eef91bf2934931febc3cca0da83
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Doc Title of EIGA Document ISO 14001:2015 SECTIONS Clause
No
84 Calculation of Air Emissions from

Acetylene Plants

Guidelines for the Management of
Waste Acetylene Cylinders

166 Guidelines on Management of Gas

05

Cylinders

Environmental Impacts of Air Separation
94 .

Units

Environmental Impacts of Cylinder
110 -

Filling Plants

Environmental Impacts of Customer
117 .

Installations
101 The Carbon Dioxide Industry and the

Environment

106 Environmental Issues Guide

111 | Environmental Impacts of Carbon Operational planning and control 8.1
Dioxide and Dry Ice Production 2

122 Environ. Impacts of Hydrogen Plants

112 Environ. Impacts of Nitrous Oxide Plants
Environmental Impacts of Transportation

113 of Gases
137 Environm_en.tal Aspects of
Decommissioning

Value chain planning and control 8.2
Emergency preparedness and 8.3
response
Performance evaluation 9
Monitoring, measurement, analysis 91
and evaluation '
General 9.1.1
Evaluation of compliance 9.1.2

135 Environmental Auditing Guide Internal audit 9.2
Management review 9.3
Improvement 10
Nonconformity and corrective action 10.1
Continual improvement 10.2

NOTES

What Documents are relevant to me?

For distribution the relevant specific documents are highlighted in bold, and useful general documents
in italics. There is an EIGA Training Package TP 05 Distribution Environmental Issues [10]. Other EIGA
documents are obtainable from the web site.
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Appendix 2 Environmental Impact — Road Transportation

INPUTS
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VEHICLES,
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CONSUMABLES

CONSUMABLES

—>
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USE
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WASHING

DISPOSAL
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AIR

EMISSIONS

OUTPUTS
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» USE OF FUEL CARBONS

NOISE
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NOISE

END OF LIFE
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ACCIDENTAL

USED FILTERS

CHEMICALS
USED FILTERS
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