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GLOSSARY

Term

Definition

Acid Gases

A general term used to cover sulphur dioxide, hydrogen
chloride, hydrogen fluoride and nitrogen oxides.

Advanced Thermal
Treatment (ATT)

Waste management process involving medium and high
temperatures to recover energy from waste. Primarily
pyrolysis and gasification based processes, excludes
incineration.

Aerobic

In the presence of oxygen.

Aggregate

Materials used in construction, including sand, gravel,
crushed stone, slag, or recycled crushed concrete.

Air Pollution Control
(APC)

Generic term used to describe the combination of
techniques which together clean air emissions from thermal
or other processes prior to discharge to the atmosphere.

Anaerobic

In the absence of oxygen.

Anaerobic Digestion
(AD)

A process in which biodegradable material is encouraged
to break down in the absence of oxygen. Waste is broken
down in an enclosed vessel under controlled conditions,
resulting in the production of digestate and biogas.

Animal By-Products
Regulations

Regulations introduced in 2003 to ensure that all meat and
other products of animal origin (including catering waste
from domestic kitchens) meet the treatment standard
required to guarantee the protection of the environment
and human health.

Autoclave

A pressurised steam treatment process often used for the
sterilisation of clinical wastes and equipment. Known as
Mechanical Heat Treatment.

Bio-aerosols

Airborne microbial material that may be inhaled, causing
respiratory problems. Bio-aerosols may be carried in the air
as spores or microbes, on fine dust particles or tiny water
droplets.

Biodegradable

Capable of being broken down by plants and animals.
Biodegradable waste may include paper and card, food
and garden waste, and a proportion of other wastes, such
as textiles.

Bio-filter

A term applied to a range of different systems used to
remove biological agents from liquids or gases.

Biogas

Gas resulting from the fermentation of waste in the
absence of air (methane/carbon dioxide).
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Bottom Ash

The ash that drops out of the furnace when combustion is
complete; virtually inert.

Brownfield Site

A general term used to describe previously used land that
may also be contaminated.

Char Material remaining following partial or incomplete
combustion.
Civic Amenity Site A facility where the public can dispose of household waste

and where waste is separated for recycling. Also known as
a Household Waste Recycling Centre (HWRC).

Combined Heat and
Power (CHP)

A highly fuel efficient technology which produces electricity
and heat from a single facility.

Commercial Waste

Commercial waste is that arising from premises which are
used wholly or mainly for trade, business, sport, recreation
or entertainment, excluding municipal and industrial waste.

Compost The residue resulting from the breaking down of organic
waste in the presence of air.
Digestate Solid and liquid product resulting from anaerobic digestion.

Enhanced Greenhouse

Effect

The natural greenhouse effect keeps the Earth's surface
much warmer than it would be if there was no atmosphere.
The Enhanced Greenhouse Effect is the increase in the
natural process of the greenhouse effect, brought about by
human activities, whereby greenhouse gases such as
carbon dioxide, methane, chlorofluorocarbons and nitrous
oxide are being released into the atmosphere at a far
greater rate than would occur through natural processes
and thus their concentrations are increasing.

Environment Agency
(EA)

Established in 1996, the Agency combines the functions of
the former local waste regulation authorities, the National
Rivers Authority and her Majesty’s Inspectorate of
Pollution. Intended to promote a more integrated approach
to waste management and consistency in waste regulation.

Feedstock

A raw material required for a process.

Floc

A small loosely aggregated mass of woolly, flaky material.

Fluidised Bed System

A combustion technology system in which a sand bed is
fluidised by vertical air jets, heated to temperatures high
enough to support combustion.

Flue Gas

Flue gas is gas that exits to the atmosphere via a flue,
which is a pipe, chimney or channel for conveying exhaust
gases from a fireplace, oven, furnace, boiler or steam
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generator.

Fermentation A chemical reaction in which an organic molecule splits into
simpler substances.

Fly Ash The fine dust that is removed from the flue gas in the flue
gas cleaning process.

Gasification Gasification is the process whereby carbon based wastes

are heated in the presence of air or steam to produce fuel-
rich gases. The technology is based on the process used
to produce town gas from coal, and requires industrial
scale facilities.

Green Waste

Vegetation and plant matter from household gardens, local
authority parks and gardens and commercial landscaped
gardens.

Greenfield Site

Typically a site which has only previously been used for
agriculture or forestry.

Heavy Metals

A metal of atomic weight greater than sodium (23) that
forms soaps on reaction with fatty acids: aluminium,
calcium, cobalt, lead and zinc.

Household Waste
Recycling Centre
(HWRC)

A facility where the public can dispose of household waste
and where waste is separated for recycling . Also known as
a Civic Amenity site.

Incineration

The controlled thermal treatment of waste by burning,
either to reduce its volume or its toxicity. Energy recovery
from incineration can be made by utilising the calorific
value of the waste to produce heat or power. Current flu-
gas emission standards are very high. Ash residues still
tend to be disposed of to landfill.

Industrial Waste

Industrial waste is that from any factory and from any
premises occupied by an industry (excluding mines and
quarries).

In-vessel Composting

The breaking down of shredded and mixed organic
waste within an enclosed container with air present.
Control systems for this process are fully automated.
Moisture, temperature and odour can be regulated, and a
stable compost can be produced much more quickly than
outdoor windrow composting.

Landfill / Landraise

Landfill is the controlled deposit of waste to land. Often
mineral working and extraction sites are used as landfills,
providing a means to restore land. Where such ‘holes in
the ground’ are not available, it is possible to deposit waste
onto the ground surface to build up a waste disposal site —
a practice known as landraising.
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Landfill Cap

The covering of a landfill, usually with low permeability
material. Permanent capping is part of the final restoration
following completion of landfill/tipping. Temporary capping
is an intermediate cap which may be removed on
resumption of tipping.

Landfill Cell

The compartment within a landfill in which waste is
deposited. The cell has physical boundaries which may be
a low permeability base, a bund wall and a low permeability
cover.

Landfill Gas (LFG)

A gaseous by-product from the digestion by anaerobic
bacteria of putrescible matter present in waste deposited
on landfill sites.

Leachate

Leachate is the generic term given to water which has
come into contact with waste materials and which has
drawn pollutants out of those materials into solution,
thereby contaminating the water.

Leachate Treatment

Leachate treatment is a process to reduce the polluting
potential of leachate.

Materials Recycling
Facility (MRF)

Otherwise known as a ‘clean materials recovery facility’,
processing of recyclables such as glass, plastic, steel,
aluminium and paper that are collected from household
recycling and recyclable materials from commercial
premises. Involves the secondary sorting and processing of
dry recyclables prior to export to specialist industry
processing facilities.

‘Dirty’ MRFs, recover valuable components from unsorted
municipal solid waste for recycling. Processing involves a
number of standard waste separation techniques to
remove recyclable materials such as glass, metals and
plastics, followed by the composting or anaerobic digestion
of the remaining organic materials and a residue for final
disposal.

Mechanical Biological
Treatment (MBT)

MBT is a generic terms for an integration of several
processes commonly found in other waste management
technologies such as MRFs, sorting and composting
plants. An MBT plant can incorporate a number of different
processes in a variety of combinations.

Mechanical Heat
Treatment (MHT)

MHT is a relatively new term used to describe
configurations of mechanical and thermal, including steam,
based technologies.

Moving Grate System

The most common type of grate mechanism in an energy

from waste plant, designed to carry the feedstock through

the furnace. It is composed of interlocking bars to facilitate
movement.

Municipal Solid Waste

This involves household waste and any other wastes
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(MSW)

collected (MSW) by the Waste Collection Authority, or its
agents, such as municipal parks and gardens waste, beach
cleansing waste, commercial or industrial waste, and waste
resulting from the clearance of fly-tipped materials.

Organic Waste

General term used to describe garden wastes, kitchen
wastes and other putrescible wastes.

Pyrolysis

During pyrolysis, organic waste is heated in the absence of
air to produce a mixture of gaseous and liquid fuels and a
solid, inert residue (mainly carbon). Pyrolysis generally
requires a consistent waste stream such as tyres or
plastics to produce a usable fuel product.

Recyclates

Post-use materials that can be recycled for the original
purpose or for other purposes.

Recycling

Recycling involves the reprocessing of wastes, either into
the same product or a different one. Many wastes such as
paper, glass, cardboard, plastics and scrap metals can be
recycled.

Refuse Derived Fuel
(RDF)

A fuel produced from combustable waste that can be
stored and transported, or used directly on site to produce
heat and/or power.

Renewable Energy

The term renewable energy generally refers to electricity
supplied from renewable energy sources, such as wind and
solar power, geothermal, hydropower and various forms of
biomass.

S. 106 Agreements

An agreement made in accordance with Section 106 of the
Town and Country Planning Act 1990, usually involving the
applicant and the waste planning authority, designed to
achieve an action not covered by the relevant planning
permission. This may be restrictive or require additional
work/financial provisions. Also described as a ‘planning
obligation’.

Syngas

‘Synthetic gas’ produced by the thermal decomposition of
organic based materials through pyrolysis and gasification
processes. The gas is rich in methane, hydrogen and
carbon monoxide and may be used a fuel or directly
combusted to generate electricity.

Waste Collection
Authority

District /Borough Council (in two tier areas) or
Metropolitan/Unitary (WCA) Authority, with responsibility for
waste collection from each household in its area.

Waste Disposal
Authority

County Council (in two tier areas) or Metropolitan/Unitary
(WDA) Authority, with responsibility for the safe disposal of
all waste arisings in a particular geographical area. The
Environmental Protection Act 1990 required all local
authorities to transfer their waste disposal facilities to either
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a partly owned, arms length Local Authority Waste
Disposal Company (LAWDC) or directly into the private
sector to carry out their waste disposal responsibilities
exclusively by means of letting contracts.

Waste Transfer
Station

A site to which waste is delivered for sorting prior to
transfer to another place for recycling, treatment or
disposal. Waste is stored temporarily prior to transfer in
larger vehicles.

Windrow Composting

The aerobic decomposition of shredded and mixed organic
waste using open linear heaps known as ‘windrows’, which
are approximately three metres high and four to six metres
across. The process involves mechanical turning of the
waste until the desired temperature and residence times
are achieved to enable effective degradation. This results
in a bulk-reduced, stabilised residue known as compost.
Windrow composting can take place outdoors or within a
large building and the process takes around three months.




INTRODUCTION

In order that Derbyshire can make productive use of its waste, in line with the
waste local plan and with government and regional policy (see also the related
technical paper “Assessment of Need for Waste Treatment and Disposal
Capacity in Derbyshire”) a significant number of new buildings and other

facilities will require planning permission.

There is little practical experience of some of the new and emerging facilities.
They will raise varied siting and planning control issues, often involving
processes more characteristic of industrial processing and often housed in
modern industrial type buildings.

The aim of this paper is to present in summary what we know about the main
types of waste management facility and what we believe the main issues with
regards to locational and other planning considerations are. It does not claim
to be a definitive account and may not include all waste management facilities.
For example, new types of facility may come forward some time in the future.
It is however a collation of the best information we have on each of the main

facility types.

In addition, there is a growing trend for integrated waste management
developments which combine several types of process in a single facility.
There may be advantages in such an approach, particularly with regard to
transport issues. However such developments may result in particular
planning and environmental consequences associated with cumulative
impacts or increased development in the countryside. This paper includes
descriptions of combined mechanical and biological facilities and resource
recovery parks/buildings but otherwise does not deal with combined

developments.

On the following pages, for each of the identified facility types there is a

summary of the main types of material handled and a description of the

treatment process. Following this there is information on the typical siting

criteria, a typical site is described, including possible vehicle numbers,

operating hours and the type of buildings that may be needed and lastly
8




environmental issues. It is likely that many of those problems can and would
be addressed at well run facilities and we describe some of the possible

measures that could be taken, if indeed they are needed.

Further information on these facilities can be obtained from sources in the
bibliography.




TYPE 1. HOUSEHOLD WASTE RECYCLING CENTRES

Process Description

Materials
Handled

Household Waste Recycling Centres are also known as Civic
Amenity Sites. They are provided by the Waste Disposal
Authority as places where the public can deliver household
waste for recycling and disposal.

Usually household waste including garden waste, oversized
items such as furniture as well as recyclable wastes such as
timber and electrical appliances, and other waste which cannot
be recycled.

Description of
Process

Sites may be split level for ease of access, where materials are
dropped over barriers into containers or skips set on a lower
level.

Recycling
cardboard on a

split level site.
Image courtesy
of RecycleNow.

Where there is no split level design ramps can be constructed
next to containers or low sided containers used.

Ramp system on a HWRC site.
Image copyright of Derbyshire County Council.

There is a preference for service vehicles collecting and
compacting waste to be kept separate from the areas accessed
by the public. Separate collection areas for waste refrigeration
and metal appliances, along with often a greater diversity of
recycling banks including containers for materials such as
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waste batteries, paint, oil and wood.

These facilities do not
generally accept trade
waste, although some civic
amenity sites allow traders
to dispose of waste for a fee.

Sites are mainly in the open with the exception of newer
facilities being enclosed. Enclosed HWRCs are sometimes
combined with a transfer station or materials recycling facility.

Battlefield Enterprise Park, Shrewsbury - A HWRC (nearest

part of building) and transfer station/bulking up facility.
Image and copyright courtesy of Shropshire County C ouncil.

Internal view of an enclosed HWRC Battlefield Enterprise Park,

Shrewsbury.
Image and copyright courtesy of Shropshire County C ouncil.

Siting Criteria

Site Size

0.8 hectares (ha), although can be larger when combined with
a waste transfer station.

Land Use

Areas allocated for business use or in traditional industrial
areas, but convenient to residential areas to make the sites
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convenient to users.

Proximity to )
. Y Where possible outdoor facilities should be located at least
Sensitive
250m from homes.
Receptors
Requires good access from the primary road network and
Access 9 9 P y

sufficient queuing space.

Facility Description

Throughput

Variable, ranging from <5,000 tonnes per annum (tpa) to 15,000
tpa

Development
Components for

Typically an open area of hard standing. Mobile site office
may be situated on site.

May be an area for storage of recoverable items brought to
the site.

5,000 tpa _
Large containers to hold the waste.
Car parking area for 20-25 cars.
150 cars per day, more at weekends and public holidays.
Vehicle Waste removed by various types of commercial vehicles
Movements and skip lorries at the rate of around 4 per day (dependent
on throughput).
Operational Possibly 0830-1800 every day except Christmas Day,
Hours Boxing Day and New Year’s Day.
Benefits

Allows a range of materials/objects to be reused, recycled
and composted.

Minimal sorting required as recyclables and waste usually
segregated into different containers prior to being sent for
reprocessing into new materials/ products or for disposal.
Reducing greenhouse gas emissions by reducing
materials/resources sent to landfill.

Reducing the need for virgin raw materials to make products
through reuse, and recycling/composting of waste.

Potential Environmental Issues and Commonly Used Co

ntrol Methods

Litter

Containers should be emptied frequently to prevent overspill.
Litter picking, as well as ensuring that servicing vehicles are
adequately sheeted/contained will help to contain litter.

Perimeter fencing/landscaped areas around HWRCs may be
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used to trap litter before it leaves the site.

Traffic

Potential to attract large numbers of people by car, particularly
at weekends and bank holidays. Road junctions at the site need
to be capable of accommodating potential peaks of usage, with
gueues off the public highway.

Sites should incorporate as long a queuing lane and/or as many
parking spaces as possible to reduce the likelihood of vehicles
being held up on public roads.

A clear road layout and one way flow of traffic will help to reduce
congestion and queuing. Clear signage will enable cars to
access the part of the site they require.

Operators may use compaction equipment to increase the
amount of material that can be placed in skips, thus reducing the
number of servicing vehicles accessing the site.

Noise

Noise can be mitigated through sensitive siting and screening. In
sensitive locations such as sites within residential areas careful
design of internal arrangements is essential. Noisy activities
such as vehicle manoeuvring areas and glass bottle banks
should be located as far away from noise sensitive receptors as
possible.

Some newer facilities are enclosed within steel framed buildings,
which helps to reduce noise impacts.

On site vehicles may be fitted with ‘smart’ reversing alarms.

Visual Intrusion

Visual impact can be mitigated through sensitive siting and
screening.

Vermin

The nature of waste handled at HWRCs and types of containers
used along with good housekeeping and pest control
programmes will minimise the impacts of vermin.
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TYPE 2. WASTE SEPARATION AND RECYCLING FACILITIES

Process Description

Note

Several different processes can come under this umbrella term
from traditional metal recycling, scrapyards to large multi-
stream separation and materials recycling facilities (MRFS).
They may deal with different forms of waste and have very
different environmental effects. However, they are all quasi-
industrial processes that involve the steady import and export
of materials. (Aggregates recycling is described separately
under Type 4).

The main difference that can be discerned is whether
processing and storage occurs in the open, or is enclosed
within a traditional factory style building. For the purposes of
this paper Category A (Recycling Factories), deal with
processes occurring primarily within buildings, and Category B
(Recycling Yards), deal with processes primarily in the open.

Materials
Handled

Category A — Typically materials such as paper, card, glass,
plastics, aluminium cans/foil and ferrous cans

Category B — Typically materials such as end of life vehicles,
metals, plastics and waste wood.

Description of
Process

Category A — The main example of this type of process are
materials recycling facilities known as MRFs, these are
designed to separate clean, co-mingled recyclate materials into
separate streams for subsequent reprocessing.

Interior view of a MRF. Courtesy HW Martins.

Materials can be sorted by a combination of techniques
involving; hand picking, mechanical sorting/screening/sieving,
magnetic separation, light and density separators.

‘Dirty’ MRFs, recover valuable components from unsorted

14




municipal solid waste for recycling. Processing involves the
standard waste separation techniques to remove recyclable
materials such as glass, metals and plastics, followed by the
composting or anaerobic digestion of the remaining organic
materials and a residue for final disposal.

Storage of baled

cans.
Image Courtesy HW
Martins.

Storage of glass.
Image Courtesy HW
Martins.

Category B — An example of this type of process is a traditional
scrapyard which may include a large area for the storage of
material awaiting processing, either within a building or outside.

Siting Criteria

Category A — Between 1-2 hectares.

Site Size Category B — Dependent on throughput and amount of space
needed for storage of sometimes quite large materials.
Land Use Preference should be given to industrial sites, B2 and B8 use
class designations may potentially be acceptable.
Proximity to - . . o
. Y If amenity issues such as noise and litter can be minimised
Sensitive . . "
operations could be located within 200m of sensitive receptors.
Receptors
Requires good access from primary road network and access
Access roads which are free from restrictions for Heavy Goods

Vehicles (HGVS).

Facility Description

Throughput

Category A — Typically 25,000-70,000 tpa
Category B — Anywhere between 10,000-250,000 tpa

Development
Components for

Industrial type building (approx 40m x 30m x 10m) with
conveyors and separate plant inside, possibly a large area
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70,000 tpa facility of outdoor space for storage (Category B only).
Vehicle turning and parking.
Space for storage of recyclate (either ‘baled’ or loose).

External Views
of a Material
Recycling
Facilities.

Courtesy of HW
Martins.

Approximately 60-80 lorries delivering and collecting
material to/from the site per day and unloading/loading.
Vehicle - 1-2 shovel loaders for moving material around the building.
Movements - 1-2 forklift trucks for moving baled or loose recyclate and
loading lorries.

Approx. 10-15 cars for employees.

Commonl .
. Y Waste reception — 8am-5pm.
Permitted ) _ _
. Waste processing — can be during normal office hours, but
Operational i ] _
can include night working.
Hours
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Benefits

Allows a range of materials/objects to be separated out into
individual material streams and bulked up ready for transfer
for reprocessing or sale into commodity markets.

Reducing climate changing carbon emissions by reducing
mileage, number of vehicle trips and traffic congestion by
recyclables being compacted/baled before being loaded
onto larger vehicles and transferred for reprocessing.
Providing important quality materials to industry whilst
reducing the need for virgin raw materials.

Reduces materials/resources sent to landfill.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Air Emissions

Atmospheric emissions in relation to mixed waste facilities are
primarily associated with emissions from vehicles, and limited
iIssues associated with dust and fugitive emissions. Due to the
typical absence of bio-degradable wastes, air quality will not be
a significant issue.

Limitation of journey distances and sensitive routing/siting may
help reduce traffic related air quality effects.

Dust

The handling of waste and the movement of vehicles may give
rise to dust.

Enclosure of operations within a building will help to prevent
dust impacts along with road sweeping and water sprays.

Odour

Some odour may be generated as a result of small quantities of
liquids retained in bottles and contamination of materials with
residual biodegradable matter.

Enclosure of operations within a building is the primary means
of preventing odour impacts.

Noise

Noise mitigation may include enclosing the nosier elements of
the operation, sensitive siting, noise insulation, screening,
working hours limits and regular maintenance of equipment.
Noise fencing and bunds along with sound insulation within the
building may be used. On-site vehicles may be fitted with
‘smart’ reversing alarms.

Traffic

Limits on vehicle movements will assist in mitigation, as will
locating the facility close to main roads/rail routes. Including
sufficient space for turning, parking and sheeting of vehicles.

17




Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Litter

Enclosure of operations within a building, regular road
sweeping, litter picking and ensuring that all waste vehicles are
adequately sheeted/contained helps prevent litter. Perimeter
fencing/landscaped areas may be used to trap litter before it
leaves the site.

Visual Intrusion

Visual impacts may be reduced by appropriate siting,
screening, sensitive building design and appropriate use of
cladding and colour treatments.

Impact of building and storage area — can be mitigated by
locating facility in areas particularly suited to industrial
estates/warehousing or a dedicated site at some distance from
houses and other sensitive receptors.

Vermin

Recyclables processing operations will not normally experience
problems associated with rodents or birds, given that
operations tend to take place within a building and waste
materials are only present for short periods. Good
housekeeping practice and a pest control programme will
minimise the impacts of any vermin.
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TYPE 3. WASTE TRANSFER STATIONS

Process Description

There are two main forms of waste transfer station, the main
difference being whether processes occur in the open, or
enclosed within a traditional factory style building. The impacts
of each are considerably different. For the purposes of this

Note
paper Category A (Indoor Transfer Stations), deal with
processes occurring primarily within buildings, and Category B
(Outdoor Transfer Stations), deal with processes primarily in
the open.

Materials .

Handled All types of material.

Description of
Process

Waste transfer is the process by which waste from producers,
including industry, commerce and the general public is
received and then taken for treatment, recycling and/or
disposal. To minimise the cost of transport and to reduce
environmental impacts transfer stations are commonly used to
transfer waste from larger numbers of smaller vehicles to fewer
larger ones.

Municipal solid waste (MSW) transfer stations usually consist
of a building where vehicles deliver waste either onto the floor,
into bays, or into compaction units. Inert wastes may be
transferred in the open. The waste is usually only present for a
matter of hours (not usually stored for more than 24 hours)
before being transferred into larger vehicles for onward travel.

Interior of a
Transfer

Station.
Image courtesy
of HW Martins.

Waste transfer stations can be located in association with other
waste management activities such as Materials Recovery
Facilities (MRFs) and HWRCs. Locating with MRFs allows the
waste to be sorted to remove recyclables before being
transferred for disposal or reprocessing.
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This category also includes facilities such as skip hire
businesses which typically hire skips of varying sizes to
businesses or members of the public. Once skips are full the
hire firm collects and processes the material contained,
sending recyclables for recycling and residual material to
landfill.

Siting Criteria

Typically 0.5ha, although can be larger as entirely dependent

Site Size
on throughput.

Industrial or degraded sites or sites on or close to existing

Land Use e
waste management facilities.

Category A — sites closer than 250m from residential,
commercial, or recreational areas should be avoided if
. possible, however there are examples of facilities being located

Proximity to . . .

Sensitive much closer than this. Transfer routes away from residential
areas are also preferable.

Receptors . , .
Category B — sites closer than 250m from residential,
commercial, or recreational areas should normally be avoided.
Transfer routes away from residential areas are also preferable.
In most cases, good access to the primary road network is

Access

crucial.

Facility Description

Throughput

Variable

Development
Components for
70,000 tpa

The size of the transfer station is entirely dependent upon the
level of waste throughput. However, buildings often need to be
relatively tall as there is a safety requirement that all vehicles
are able to move around within the building with their trailers in
the upright position, so that ceiling infrastructure and doors do
not get damaged.

Hornsey Street,
Islington -
Combined Waste
Transfer Station,
HWRC and Waste
Education Centre.

Image courtesy of
Islington Council.

Partly enclosed, but in some cases certain waste types are
stored and moved in the open.
Typically an industrial building 70m x 30m x 12m

20




Vehicle
Movements

Variable

Commonly
Permitted
Operational
Hours

Variable

Benefits

Reducing climate changing carbon emissions by reducing
mileage, number of vehicle trips and traffic congestion by
waste being compacted and loaded onto larger vehicles and
transferred for disposal or treatment.

Where recyclables are bulked up and then transferred on for
reprocessing the benefits listed under Type 2 apply.

Can improve the economic viability of strategically important
waste treatment facilities to which waste is delivered.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Leachate

The nature of the material being handled can potentially
constitute a risk to water resources.

As most transfer stations are under cover, rain is unlikely to
come into contact with the waste materials and therefore water
pollution is unlikely. Nevertheless, wash-down waters within
the transfer station and any liquid within the waste needs to be
dealt with, and most transfer stations require drainage systems
to ensure that dirty waters are dealt with appropriately.

Air Emissions
(Traffic)

Atmospheric emissions in relation to waste transfer are
primarily associated with emissions from HGVs. These
emissions may be important along the immediate route of the
vehicles involved. Nevertheless, on a regional basis, transfer
stations reduce the total volume of pollutants produced by
reducing the number and mileages of waste vehicles.

Limitation of journey distances and sensitive routing/siting may
help reduce traffic related air quality effects.

Dust and Odour

The presence of putrescible/municipal wastes can potentially
lead to odours in close proximity to the transfer station,
although generally the rapid turn around of waste on site
usually prevents any serious odour problems.

The handling of waste and the movement of vehicles may also
give rise to dust. However, transfer stations are not normally
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associated with dust nuisance.

Enclosure of operations within a building is the primary means
of preventing odour and dust impacts. Water sprays may be
used along with road sweeping to mitigate dust.

Litter

The presence of MSW including paper and plastics may
potentially result in the release of litter.

Enclosure of operations within a building, regular road
sweeping, litter picking and ensuring that all waste vehicles are
adequately sheeted/contained will help to prevent litter.

Traffic

Like any waste facility, waste transfer stations will normally be
served by significant numbers of HGVs potentially causing an
impact on roads close by and the amenity of local residents.

The nature and volume of vehicle movements will be
determined by the volume throughput of the plant and the
nature and source of the waste. Traffic generated may include
a mixture of waste collection vehicles, bulk haulage vehicle and
skip transporters. Transfer stations do, however, reduce the
total numbers of vehicles on the roads and the total mileage of
waste vehicle transportation.

For deliveries of MSW these are normally linked to waste
collection rounds which usually peak at a certain time of day.

Limits on vehicle movements will all assist in mitigation, as will
locating the facility close to main roads/rail routes and ensuring
that vehicles are routed away from inappropriate roads, such
as sensitive residential areas and schools. Including sufficient
space for turning, parking and sheeting of vehicles.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Noise

The main problems associated with noise at waste transfer
stations have been attributed to the following activities:
Vehicle manoeuvring on-site along with loading and
unloading operations (particularly in relation to reversing
alarms);
Traffic noise on the local road network in relation to HGV
movements and/or train noise;
Site preparation/engineering works.
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Noise reduction features on specific plant components should
mitigate e.g. fitting machinery with silencers. Reducing the use
of machinery during weekends and public holidays. Physical
barriers or earth mounds can also be used to reduce noise.
Appropriate cladding and noise insulation can be introduced
into the design and planning of the building to mitigate noise
from the actual process.

Visual Intrusion

The presence of a large building and the presence of waste
materials may lead to impacts on landscape character and
visual amenity. Should not be significant in industrial parks. In
other locations, can be mitigated through careful design and
appropriate orientation of the building footprint together with
appropriate screening (e.g. tree planting).

Vehicle movements may also result in a visual impact. The
significance of any such impact is dependent on site specific
issues.

Vermin

Transfer stations are not normally associated with rodents or
birds given that operations tend to take place within a building
and waste materials are only present for short periods. Good
housekeeping practice and a pest control programme will
minimise the impacts of any vermin. separately
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TYPE 4. AGGREGATES RECYCLING PLANTS

Process Description

Materials
Handled

Mixed Construction and Demolition waste (C&D), Bricks and
Masonry, Asphalt, Concrete, etc.

Description of
Process

Aggregates recycling involves a diverse range of processes
depending on the source material and eventual use. The
following processes may be included:

Screens — Separates aggregates into different size fractions.
Can be used to remove contamination and large materials
unsuitable for further processing, or to produce specific
aggregate types. Can be made of mesh, bars, or from holes
punched in plates.

Crushers — Break, crush or grind aggregate by mechanical
means to a specified size range either for direct use or further
processing.

A crusher and screener
producing a sub base

material.
Image Courtesy of WRAP.

Magnets — Used to remove ferrous materials from the
feedstock, usually to avoid damage to the machinery, recover
valuable materials and/or improve the quality of the product.

Manual Sorting — May be required when unwanted material
cannot be reliably or efficiently removed via other methods,
most common method is the picking station, which are
conveyors belts configured to allow operatives to remove the
unwanted items.

Washing — Used to remove fine cohesive materials to:
Produce general fill, capping, aggregate for asphalt, concrete
and pipe bedding, sub base etc
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Washing plants producing sand and single size aggregates in
Wales and Hampshire. Image Courtesy of WRAP.

Siting Criteria

Site Size 1.5 hectares
Facilities would be appropriate in industrial and employment
Land Use areas, or areas of degraded or derelict land, former minerals
sites could also be acceptable.
Prommﬂy 0 If issues such as noise can be minimised operations could be
Sensitive located within 250m of sensitive receptors.
Receptors
Facilities require good access from the primary road network
and access roads free from restrictions for HGVs.
Access

Consideration should also be given to sites which offer the
potential for rail transfer.

Facility Description

Throughput

50,000-150,000 tpa

Development

Area for the storage of C&D waste and storage of the

Components product.

for Standalone Screens, Crushers, Conveyors, Washing Plant.

Facility Weigh Bridges and Site Office buildings.

Vehicle Variable number of HGVs.

Movements Cars for employees.

Commonly Monday to Friday 0800-1830

Permitted Saturday 0800-1300, Sunday and bank holidays - no

Operational Hours

working

Benefits

The conservation of finite natural resources by decreasing
(and in some instances eliminating altogether) the demand
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for virgin materials.

Reducing the associated environmental impacts, of using
virgin materials i.e. quarrying.

Diverting waste from landfill. Reducing the rate of landfill
sites being filled by avoiding unnecessary material going to
landfill; thus postponing the need for new landfill sites.
Reducing energy consumption and transport emissions by
making aggregates available more locally, in locations which
don’t rely on transport from quarry locations.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Water Pollution
and Land
Contamination

Unlikely as mainly treats inert materials. Can be mitigated
through careful layout and site management.

Dust

Dust is likely to be produced, but careful plant siting and
management will help to mitigate effects.

Noise

Potential to cause disturbance. However, careful siting of plant
may mitigate effects. In addition further measures such as the
use of new, quiet machinery and acoustic covers for
compressors and generators can help reduce noise levels and
the arrangement of vehicle routes to prevent reversing

Traffic Impacts
(Noise and
Congestion)

Limits on vehicle movements will all assist in mitigation, as will
locating the facility close to main roads/rail routes. Include
sufficient space for turning, parking and sheeting of vehicles.
Lorry routes could be specified where considered appropriate.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic
routing and input rates. They can also be used to secure
appropriate improvements to highway infrastructure.
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TYPE 5. WINDROW COMPOSTING FACILITIES

Process Description

Materials
Handled

Organic waste including green waste (such as grass cuttings,
pruning and leaves) cardboard, certain food wastes and
biodegradable industrial wastes.

Organic materials which include catering and animal wastes
cannot be processed due to restrictions set out in the Animal
By-Products Regulations (ABPR) which was introduced in 2003
to ensure that all meat and other products of animal origin
(including catering waste from domestic kitchens) meet the
treatment standard required to guarantee the protection of the
environment and human health.

Description of
Process

The compostable materials are shredded to speed up the
composting process, mixed and placed on a non permeable
surface into elongated mounds known as windrows.

The windrows are normally between 1.5-3 metres in height with
a width of 3-6 metres at the bottom. Smaller windrows are not
normally used as they quickly lose heat, may not heat through
and will tend to get soaked in the rain, unless covered.

Composting of
green waste in

windrows.

Image Greenview
Environmental.

The windrows are turned on a regular basis by machine to
improve oxygen content, distribute heat to regulate
temperature and to distribute moisture during the composting
process, which takes on average 16 weeks.

The last part of the process involves screening the compost to
remove contaminants such as plastics and metals, and to also
grade the compost for various end uses. Oversized materials
are also removed and can be put back through the whole
process until they have composted down sufficiently.

Generally around 0.6 tonne of compost is produced for each
tonne of waste treated. The difference is due mainly to
moisture loss and removal of any materials which would not
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compost e.g. stones.

Screening of

compost.
Image Courtesy of
RecycleNow.

The compost produced can be used for a range of end uses,
on gardens, on Brownfield sites, landscaping and full scale
agriculture. The screening grades the products to between
Omm and 40mm particles which, dependent on grade, can then
be used as soil improver, mulch, topsoil constituent, turf
dressing and growing medium.

Siting Criteria

Site Size Around 1 hectare
Open windrows can blend in with rural development due to their
low profile and similarity to other rural developments such as
Land Use . L .
farms. They are seldom compatible with hi-tech business parks
and urban settings.
Proximity to .
Sensitivc)e/ Where possible facilities should be located at least 250m from
sensitive properties, which may include business premises.
Receptors
Large sites requires good access from primary road network
Access g a g P y

and access roads which are free from restrictions for HGVs.

Facility Description

Throughput

Typically 5-10,000 tonnes per year. It may be possible for
smaller facilities to operate, especially on-farm composting.

Development
Components for

Concrete standing to undertake process (generally 1m2 of
land per 1 tonne of input material per year).

Further area of hard standing for storage of finished product.
Small building for equipment storage and amenities.

10,000 tpa Site office.

facility Space for vehicle turning and parking.
May be a building for the shredding of materials before they
are placed in windrows.

Vehicle Waste delivered via a combination of waste collection
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Movements vehicles straight from collection rounds and HGVs bulked up
at transfer stations.
Product exported in bulked up loads carried by HGVSs.
A typical 10,000 tpa facility will generate around 10 vehicle
movements per day averaged over the year. However there
is a seasonal effect, with larger activity levels during the
spring/summer growing period than in autumn/winter for
green waste.

Sz:nrir:glily Waste receptiorl — 8am-5pm. o _

Operational Wagte processing — comp(?stlng |s.a continual process, but

Hours turning need only occur during working hours.

Benefits

Diverting biodegradable wastes from landfill.

Reducing the environmental impacts associated with landfill.
The disposal of biodegradable wastes to landfill produces
carbon dioxide, methane and leachate. Methane is a potent
greenhouse gas with 23 times the global warming potential
of carbon dioxide.

Recovering value through the production of a product made
from materials which may have gone to landfill.

Producing a product that can be used as a compost, soil
conditioner and mulch in a number of sectors including: land
restoration and soft landscaping, domestic use in gardens,
agriculture and horticulture.

Reducing the need for composts containing peat.

Reducing the need for the production of fertilisers and their
associated environmental impacts. Reducing water use by
increasing the water retentive properties of soil.

Potential Environmental Issues and Commonly Used Co ntrol Methods

Leachate

Compost can create leachate as a result of high moisture levels
in the biodegradable waste feedstock and natural precipitation.
Leachate is highly polluting to surface water, groundwater and
plant life, and can cause ground contamination.

The design of the site should not only collect any leachate, but if
possible recirculate it into dry compost piles as a wetting agent.
Design of site surface drainage to allow leachate to be collected
for recirculating or treatment, or directed to a sewer with
appropriate consent.
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Air Emissions

Bioaerosols may be carried in the air as spores or microbes, on
fine dust particles or tiny water droplets. The weight of the
particles and wind speed dictate the distance to which these
may be carried.

Environment Agency (EA) research suggests that bioaerosol
levels are likely to be equal to or below natural levels within 250
metres of a composting operation. If mitigating measures such
as that for dust are taken this distance may be reduced.
Locating the facility at an appropriate distance from sensitive
receptors, careful plant siting and management will reduce
impacts.

Dust

Dust is a nuisance and could have impacts on residential
amenity.

However, it will not be a problem if material moisture contents
are maintained and operations do not take place in windy
weather. Dust can be controlled by avoiding screening,
shredding and turning windrows or piles in windy conditions,
regularly damping down the site, maintaining plant and
machinery to avoid dust generation.

Odour

Natural odours cannot be completely avoided at composting
facilities. Odour may be caused by:
the delivery of feedstock, which may have been stored for
long periods and/or contained in air-tight bags trapping odour
build-up;
feedstock shredding;
anaerobic conditions in composting materials;
wet and dirty areas and roads;
and untreated pools of leachate (nutrient-rich high organic
content liquids produced from decomposing materials, and
run-off during rainfall).

Providing a natural or artificial barrier between facilities and
locations where members of the public have access or reside
can help reduce the localised odour impact of a compost
operation. Planting several fast growing trees or shrubs,
constructing a soil bund or a high windbreak fence between the
site and sensitive receptors can be beneficial.

The provision of a sufficient buffer zone or set back distance
between a compost plant and the nearest sensitive receptor is
desirable. A sufficient set back distance provides emissions
from the site with a zone in which residual odour from the site
can dilute and disperse before reaching a receptor.
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Water jets or curtains of water vapour can be used to absorb
odours in the air. Fabric covers and absorbent cover materials
can also help to reduce odour generation. Odour suppressants
or masking agents can also be used, although these may result
in separate impacts.

Litter

Litter is not normally a significant problem at composting
facilities, as the material processed has been segregated at
source to avoid cross contamination with other waste materials.
Problems may arise if biodegradable wastes have been
collected in plastic bags. These may be shredded with the
waste, and light polymer fragments may cause litter in an open-
air composting facility when windblown.

If litter occurs it can be contained by the use of net barriers,
fences and natural vegetation barriers. Litter picking regimes
can also be used.

Traffic

Large scale composting plants will be served by a significant
number of HGVs. The nature and volume of vehicle movements
will be determined by the volume throughput of the plant and the
nature and source of the waste. Traffic generated may include a
mixture of waste collection vehicles, bulk haulage vehicle and
skip transporters.

Deliveries of waste linked to waste collection rounds, as well as
the collection of green waste from HWRCs, may peak at a
certain times of the day.

Traffic impacts on the locality can be reduced by locating the
facility close to main roads/rail routes and ensuring that vehicles
are routed away from inappropriate roads, such as sensitive
residential areas and schools.

S106 agreements can be used to secure agreement on traffic
routing and input rates. They can also be used to secure
appropriate improvements to highway infrastructure.

Noise

Noise reduction features on specific plant components should
mitigate e.qg. fitting machinery with silencers. Physical barriers or
earth mounds can also be used to reduce noise.

Visual Intrusion

Composting operations have a low height profile as they do not
require tall buildings or other structures. They do require large
areas of hard standing. The significance of any landscape and
visual impact will be dependent upon the specific site.

Careful site selection and appropriate orientation of the building
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footprint together with appropriate screening (e.g. tree planting)
can help to minimise any potential adverse impact.

Vermin

Vermin will inevitably be attracted to putrescible waste. However
locating composting facilities at an appropriate distance from
sensitive receptors, careful plant siting along with good
housekeeping and a pest control programme will minimise the
impacts of any vermin.
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TYPE 6. IN-VESSEL COMPOSTING FACILITIES

Process Description

Materials Handled

Mixed organic waste including green waste (such as grass
cuttings, pruning and leaves) cardboard, kitchen and catering
food wastes and biodegradable industrial wastes can also be
processed.

The processing of all animal by-products, including municipal
kitchen waste, must comply with the Animal By-Products
Regulations (ABPR). These were introduced in 2003 to ensure
that all meat and other products of animal origin (including
catering waste from domestic kitchens) meet the treatment
standard required to guarantee the protection of the
environment and human health. In-vessel composting dealing
waste containing animal by-products must follow the ABPR
regulations.

Description of
Process

In-vessel composting requires control of both temperature and
water content to break the material down. There are many
different systems, but they can be broadly categorised into six
types: containers, silos, agitated bays, tunnels, rotating drums
and enclosed halls.

The material is initially deposited inside a building. The
feedstock shredded and mixed in the same way as for open
windrow composting.

Removal of any

Contaminants.
Courtesy of Vital Earth

The prepared feedstock is then put into the vessel using a
front-end loader, a conveyor or other plant.

Shredded
waste blended
and transferred
into invessel

containers.
Courtesy of Vital
Earth
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The composting process is kick-started by naturally occurring
micro-organisms already in the waste. They break down the
material, releasing the nutrients and in doing so increase the
temperature to the 60-70°C needed to kill pathogens and weed
seeds, and meet the regulations for processing ABP material.

Biofilter and Monitoring the Compost Process.
Image Courtesy of Vital Earth.

After the first stage (which can take between seven days and
three weeks), the material is transferred to the second stage,
where the composting process continues, usually for a similar
duration. Processing in 2 stages ensures that all parts of the
composting mass reaches the required temperature. The
oxygen level, moisture and temperature are carefully
monitored and controlled during both composting stages to
ensure the material is fully sanitised.

Once the sanitisation process is complete the compost is left
to mature in an open windrow or an enclosed area for
approximately 10-14 weeks.

Maturation of the

compost.
Courtesy of Vital Earth.

Screening usually takes place pre or post maturation, to
produce a range of product grades suitable for various end
uses such as soil conditioning. Often the oversize is fed back
into the processing system to break down fully. Facilities
which process to the British Standard (BSI PAS100) and the
Quality Protocol for Compost produce products which are no
longer considered a waste by the Environment Agency.
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Compost
being
bagged.
Image
Courtesy of
Vital Earth.

The compost once blended with other recycled, peat-free and
organics ingredients is then bagged.

Siting Criteria

Site Size 1-1.5 hectares
Industrial locations may be the most suitable for this type of
facility as they are usually closer to sources of material and
Land Use . . . . .
would limit the impact of the facility buildings which are
normally industrial in appearance.
Proximity to The Environment Agency has applied a distance function as a
Sensitive cut off for sites seeking to obtain permits using Standard Rule
Receptors (set at 250 m).
Requires good access from primary road network and access
Access

roads which are free from restrictions for HGVs.

Facility and Site Description

Throughput

Typically 20,000-50,000 tonnes per annum

Development

Components for
50,000 tpa facility

Large industrial type building (approx 40m x 30m x 20m)
with treatment vessels.

Vehicle turning and parking.

Office buildings may also be needed.

Area for materials to be placed in windrows (covered or
uncovered).

External View of an
Invessel Composting

Plant.
Image Courtesy of Vital
Earth.
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Waste delivered via a combination of waste collection
vehicles straight from collection rounds and HGVs bulked

Vehicle up at transfer stations.

Movements Product exported in bulked up loads carried by HGVs.
A typical 40,000tpa facility will generate around 40-50 HGV
movements and 5-10 cars per day

Commonly .
Wast tion — - .

Permitted aste reception — 8am-5pm

Operational Hours

Waste processing — composting is a continual process.

Benefits

Pathogen destruction, in accordance with the requirements
of the Animal By-Products Regulations, is achieve through
the maintenance of specified temperatures by the process.
Diverting a wider range of biodegradable wastes from
landfill.

Reducing the environmental impacts associated with landfill.
The disposal of biodegradable wastes to landfill produces
carbon dioxide, methane and leachate. Methane is a potent
greenhouse gas with 23 times the global warming potential
of carbon dioxide.

Recovering value through the production of a product made
from materials which may have gone to landfill.

Producing a product that can be used as a compost, soil
conditioner and mulch in a number of sectors including: land
restoration and soft landscaping, domestic use in gardens,
agriculture and horticulture.

Reducing the need for composts containing peat.

Reducing the need for the production of fertilisers and their
associated environmental impacts. Reducing water use by
increasing the water retentive properties of soil.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Leachate

Compost can create leachate as a result of high moisture
levels in the biodegradable waste feedstock. Leachate has a
high content of organic substances, which is highly polluting to
surface water, groundwater and plant life, and can cause
ground contamination.

The design of the site should not only contain any leachate,
but if possible to recirculate it into the compost as a wetting
agent.
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Design of site surface drainage to allow leachate to be
collected for recirculating or treatment, or directed to a sewer
with appropriate consent.

Air Emissions

Bioaerosols may be carried in the air as spores or microbes,
on fine dust particles or tiny water droplets. The weight of the
particles and wind speed dictate the distance to which these
may be carried.

Handling waste in enclosed buildings, negative pressure, bio-
filters, careful process control, air treatment and locating the
facility at an appropriate distance from sensitive receptors will
reduce impacts.

Dust

Dust from composting biodegradable and/or putrescible
wastes has the potential to represent a nuisance issue with
potential adverse impacts on residential amenity.

The composting of wastes within buildings provides excellent
dust containment. Dust should not be an issue at correctly run
operations, where material moisture contents are maintained.
Dust can be controlled by avoiding turning maturation
windrows or piles in windy conditions, regularly damping down
the site, maintaining plant and machinery to avoid dust
generation.

Odour

A creation of natural odours cannot be completely avoided at
composting facilities. Odour may be caused by:
the delivery of feedstock, which may have been stored for
long periods and/or contained in air-tight bags trapping
odour build-up;
feedstock shredding;
exhaust air from enclosed systems (e.g. in-vessel
systems);
anaerobic conditions in composting materials;
wet and dirty areas and roads;
and untreated pools of leachate (nutrient-rich high organic
content liquids produced from decomposing materials, and
run-off during rainfall).

In invessel composting the risk of odour is lowered by the
physical containment of the material, and the potential for
pumping stale, exhaust-air into odour removal systems, such
as bio-filters.

Other odour mitigation methods can be employed during the
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maturation of the compost in open windrows as specified
under Type 5 Open Windrow Composting.

Litter

Litter is not normally a significant problem at invessel
composting facilities as the waste is handled within buildings.

Traffic

Large scale composting plants will be served by a significant
number of HGVs. The nature and volume of vehicle
movements will be determined by the volume throughput of
the plant and the nature and source of the waste. Traffic
generated may include a mixture of waste collection vehicles,
bulk haulage vehicle and skip transporters.

Deliveries of waste are normally linked to waste collection
rounds, as well as the collection of green waste from HWRCs.
These collections usually peak at a certain time of day.

Locating the facility close to main roads/rail routes and
ensuring that vehicles are routed away from inappropriate
roads, such as sensitive residential areas and schools.

S106 agreements can be used to secure agreement on traffic
routing and input rates. They can also be used to secure
appropriate improvements to highway infrastructure.

Noise

Noise reduction features on specific plant components should
mitigate. l.e. fitting machinery with silencers. Reducing the use
of machinery during weekends and public holidays. Physical
barriers or earth mounds can also be used to reduce noise.

Visual Intrusion

Enclosed facilities will require buildings and/or containers for
the waste reception and processing areas as well as areas of
hard standing. Composting operations have a low height
profile as they do not require tall buildings or other structures.
The significance of any landscape and visual impact will be
dependent upon the specific site.

The visual impact would not be significant in industrial parks.
In other locations, can be mitigated through careful design and
appropriate orientation of the building footprint together with
appropriate screening (e.g. tree planting) can help to minimise
any potential adverse impact.

Vermin

Locating the facility at an appropriate distance from sensitive
receptors, careful plant siting along with enclosed facilities,
good housekeeping and a pest control programme will
minimise the impacts of any vermin.
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TYPE 7. ANAEROBIC DIGESTION FACILITIES

Process Description

Materials
Handled

In the UK, most commonly used for treating sewage sludge
(66% of the UK’'s sewage sludge is treated by anaerobic
digestion), agricultural waste such as animal slurry and
industrial waste (food and drink). More recently used for food
and municipal kitchen waste. Almost any organic material can
be processed.

Description of
Process

Anaerobic Digestion (AD) is the biological treatment of organic
waste in the absence of oxygen, using microbial activity to
break down the waste in a controlled environment. The process
takes place within a digester, which is a warm, sealed, airless
container.

The processing of all animal by-products, including municipal
kitchen waste, must comply with the Animal By-Products
Regulations (ABPR).

Digestion tanks and biogas storage at Westwood AD plant,
Northants. Copyright © BiogenGreenfinch 2009.

The process results in the production of:
Biogas - which can be used be used as a energy source to
produce renewable electricity and heat. Further refinement
of the biogas into bio-methane for vehicle fuel or for adding
into the gas grid is also possible;
Fibre - which can be used as a nutrient rich soil conditioner;
Liguor - which can be used as liquid fertiliser.

AD plants can be scaled and adapted to provide a waste
treatment solution in a range of different locations and

scenarios.

At the smaller end of the scale, plants can be designed to treat
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the household biodegradable waste of a village or group of
villages, or situated on farms to treat the farm’s agricultural
residues. At the larger end of the scale, centralised facilities
can be developed, which may co-digest source separated
municipal wastes with other wastes, such as agricultural
residues, sewage sludge and industrial organic wastes.

Digestion tanks at
Westwood AD plant,
Northants.

The AD process does not significantly reduce the volume of
waste to be managed. It is necessary to incorporate sufficient
storage within the layout of the plant to contain the digestate
and liquor products prior to distribution, and minimise any
potential nuisance that could arise due to their storage.

AD is a proven renewable energy technology. At the same
time, it can reduce greenhouse gas emissions by capturing
methane from the decomposition of organic materials.

Siting Criteria

Site Size

1-1.5 hectares

Land Use

Small scale anaerobic digestion plants can blend in with sub-
urban and rural development due primarily to their low profile
structures and their similarity to other rural developments.
Such facilities would not normally be compatible with a hi-tech
business park environment or an urban setting.

Centralised enclosed facilities would be more suited to areas
allocated for business use and traditional commercial/industrial
urban areas, and are compatible with more intensive industrial
uses.

Existing waste sites should also be considered for AD facilities.

Proximity to
Sensitive
Receptors

Where possible facilities should be located at least 250m from
sensitive properties, which may include business premises.
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Access

Requires good access from primary road network and access
roads which are free from restrictions for HGVs.

Facility and Site Description

Throughput

Typically 20,000-50,000 tpa for centralised facilities. Around
5,000 tpa for a small facilities.

Development
Components for
50,000 tpa facility

Centralised facility:
Large industrial type building (approx 40m x 30m x 20m)
with digestions tanks.
Vehicle turning and parking.
Office buildings may also be needed.
- Possible flue and electricity generating equipment.
Small facility:
Building (approx 30m x 15m x 7m) with digestion tanks
(maximum height 6m).
Vehicle turning and parking.

Waste delivered via a combination of waste collection
vehicles straight from collection rounds and HGVs bulked
up at transfer stations.

Vehicle Product exported in bulked up loads carried by HGVs.

Movements . » _
A typical 40,000 tpa facility will generate around 40-50 HGV
movements and 5-10 cars per day. A typical 5,000 tpa
facility around 4 HGV movements and 2-4 cars per day.

Commonly

Permitted Waste reception — 8am-5pm.

Operational Waste processing — continual process.

Hours

Benefits

Plants can be scaled and adapted to provide a waste
treatment solution in a range of different locations and
scenarios.

Generation of energy from biogas in the form of heat or
electricity, which can be added to the national grid or used
to heat homes, or as a vehicle fuel.

An opportunity to generate 100 per cent renewable energy
from biodegradable waste.

Reducing greenhouse gas emissions by capturing methane
from the decomposition of organic materials in a controlled
process.

Significant carbon and energy benefits over other options
available for managing food waste

41




Avoidance of biodegradable waste going to landfill.
Production of a solid and liquid digestate which can be used
as a soil conditioner to fertilise land.

Potential Environmental Issues and Commonly Used Co ntrol Methods

Leachate

Waste water can be produced when the solid digestate is de-
watered (depending upon the specific type of anaerobic
digestion treatment). This can contain relatively high
concentrations of metals, dissolved nitrogen and organic
material. This waste water may be disposed of to sewer and
treated at a sewage works, but if containing higher
concentrations may require treatment.

Design of site surface drainage to allow the waste water to be
collected or directed to a sewer with appropriate consent would
be required. All tanks and digesters are required by the
Environment Agency to be surrounded by containment bunding
in case of any spills.

Air Emissions

There is the potential for bioaerosols to be released from the
anaerobic digestion process, mainly from feedstock reception
and the eventual aeration of the digestate. Bioaerosols are
however more associated with dry materials.

Enclosing the process, negative pressure, bio-filters, careful
process control, air treatment and locating the facility at an
appropriate distance from sensitive receptors will reduce
impacts.

Dust

Dust can sometimes be generated when waste is loaded and
unloaded, and when waste is transported onto manoeuvring
areas on vehicle wheels.

Vehicle wheel washing is likely to be necessary at centralised
facilities, to minimise dust levels and reduce the potential for
Cross contamination.

Odour

Odours from any mixed waste or putrescible waste facility have
the potential to represent a nuisance issue, particularly when
waste is allowed to decompose in uncontrolled anaerobic
conditions, due to poor storage for example. However, as the
anaerobic digestion process is largely enclosed and controlled,
the potential for odour is greatly reduced.

Appropriate siting of the facility along with effective site and
plant management can minimise odour impacts. Efficient
management will ensure minimal outdoor storage of feedstock,
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and negative ventilation systems fitted with biofilters will control
and contain odours within buildings.

Litter

Litter is not normally a significant problem at AD facilities.

Traffic

A small scale plant is unlikely to have a significant effect on
local traffic flows compared with farm activities in village
locations. However, centralised anaerobic digestion facilities
would generate significant levels of HGV movements like any
other centralised facility.

The type and volume of vehicle movements will be determined
by the throughput of the plant, and the nature and source of the
waste. Traffic generated may include enclosed farm tankers,
waste collection vehicles and bulk haulage vehicles.

The impact of waste deliveries to centralised anaerobic
digestion facilities may be minimised by ensuring that delivery
vehicles are routed away from inappropriate roads and
sensitive areas such as schools, and scheduled to avoid rush
hour traffic flows.

S106 agreements can be used to secure agreement on traffic
routing and input rates. They can also be used to secure
appropriate improvements to highway infrastructure.

Careful location of the digestion facility and the storage tanks
can minimise distances travelled between the production of the
feedstock, the storage tanks and the digester.

Noise

The noise and vibration associated with anaerobic digestion will
be similar to that associated with other waste treatment plants.
The process operations are not inherently noisy, although
vehicle manoeuvring, loading and unloading, as well as engines
and pumps, are potential sources of noise.

Noise reduction features on specific plant components should
mitigate. l.e. fitting machinery with silencers. Reducing the use
of machinery during weekends and public holidays. Physical
barriers or earth mounds can also be used to reduce noise.

Sensitive design of the main buildings and tanks, along with
noise reduction features on specific plant components should
mitigate.

Visual Intrusion

The visual impact of an anaerobic digestion facility will depend
upon its scale. Small on-site plants are unlikely to cause
significant intrusion, especially if new buildings are located in
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conjunction with existing agricultural or light industrial units.

Larger scale plants have the potential to create greater visual
intrusion. The designs of centralised anaerobic digestion
facilities differ, although generally an industrial type unit (the
reception hall), a storage area allocated for the digestate
product and a number of tanks are required. New lines or
cables used to connect the facility to the National Grid for
electricity transfer may also have an impact on visual amenity
both on and off site.

The visual impact in industrial parks would not be as significant.
In other locations careful design and appropriate orientation of
the building footprint together with appropriate screening (e.qg.
tree planting) could mitigate. In some instance partial burial of
certain elements of the plant may be possible.

Visual intrusion can be minimised by:
co-locating the facility next to existing buildings of a similar
scale;
bunding, planting around the site and partial burial of the
digester, storage or reception tanks;
dividing the plant up — for example the digester could be
located separately from the tanks, although the logistics and
transport implications of this would need to be taken into
account;
laying electricity connections underground or careful route
selection of overhead lines.

Vermin

Locating the facility at an appropriate distance from sensitive
receptors, careful plant siting along with enclosed facilities,
good housekeeping and a pest control programme will minimise
the impacts of any vermin.
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TYPE 8. MECHANICAL BIOLOGICAL TREATMENT FACILITIES

Process Description

Materials Handled

Primarily for mixed municipal solid waste but could treat other
wastes having bio-degradable elements

Description of
Process

The term Mechanical Biological Treatment (MBT) can be
applied to a number of different combinations of mechanical
sorting processes which separate out non-biodegradables
(recyclables) similar to that at MRFs, the sorted materials are
mostly bulked up and sent for reprocessing. Followed by the
biological treatment of the remaining waste into a
manageable dry, odourless product. This product can then be
further processed either as a fuel, a low grade soil conditioner
or sent to landfill.

Waste being shredded
before being biodried.
Image Courtesy of

Dumfries & Galloway
Council.

Waste Biodrying at Ecodeco
Waste Treatment Facility,

Lochar Moss, Dumfries.
Image Courtesy of Dumfries &
Galloway Council.

Close up of waste
being biodried.
Image Courtesy
Entsorga.

If the end product is sent to landfill it emits less methane than
untreated waste. As the moisture content of the waste has
been reduced and because cans and glass etc are not
present, more energy is recovered when incinerating the
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material than when burning untreated waste.

Siting Criteria

Site Size 1.5-5 hectares

Industrial locations would usually be the most suitable for this
Land Use type of facility as they are usually closer to sources of material
and would limit the impact of the facility.

Proximity to .
Sensitivc)e/ Where possible facilities should be located at least 250m from
sensitive properties, which may include business premises.
Receptors
Requires good access from primary road network and access
Access

roads which are free from restrictions for HGVs.

Facility and Site Description

Throughput Typically 60,000-180,000 tpa.

Large industrial type building (approx 60m x 80m x 12m).
Vehicle turning and parking.

Possibly a number of different buildings, housing different
processes.

Development
Components for Entsorga MBT facility Celje, Slovenia.

180,000 tpa facility Image Courtesy of Entsorga.

Side view of
Ecodeco Waste
Treatment
Facility, Lochar

Moss, Dumfries.
Image Courtesy of
Dumfries &
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Rear view of
Ecodeco
Waste
Treatment
Facility, Lochar
Moss,

Dumfries.
Image Courtesy
of Dumfries &
Galloway

Council.

Waste delivered via a combination of waste collection
vehicles straight from collection rounds and HGVs bulked

Vehicle up at transfer stations.

Movements Product exported in bulked up loads carried by HGVs.
A typical 180,000tpa facility will generate around 100-150
HGV movements and 10-15 cars per day.

Commonly .

Permitted Waste reception — 8am-5pm.

Operational Hours

Waste processing — continual process.

Benefits

Reducing the mass and volume of wastes being dealt with,
due to the removal of materials for recycling and both
carbon and moisture losses. The reduction being dependent
upon the design and characteristics of the plant.

Opportunity to create a fuel that meets particular
specifications for use, for example how much heat produced
when burnt. Can be used in cement kilns and in advanced
thermal treatment technologies such as gasification and
pyrolysis.

Capturing further recyclables left in the waste stream. This
feature can be designed into the plant. It is possible that
additional materials which would not normally be recycled
through conventional recycling schemes to be extracted for
recycling ie steel coat hangers, stones and inert materials.
Reducing methane and leachate production by reducing the
biodegradability of waste if landfilled.

Reducing the volume of waste and therefore the landfill
space needed if the residues are landfilled.

Stabilisation of the waste can reduce the side-effects such
as odour, dust and windblown paper and plastics at landfill
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sites.
The modular nature of plants give flexibility over size. Plants
can be built on a scale to suit waste arisings.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Leachate

The nature of the material being handled can potentially
constitute a risk to water resources. However, as most facilities
are under cover, rainfall is unlikely to come into contact with the
waste materials and, as such, water pollution is unlikely.
Nevertheless, wash-down waters and any liquid within the
waste needs to be managed appropriately. Most facilities will
therefore require drainage systems to ensure that dirty waters
are dealt with appropriately.

Design of site surface drainage to allow any liquid to be
directed to a sewer with appropriate consent.

Air Emissions

Atmospheric emissions in relation to mixed waste facilities are
primarily associated with emissions from vehicles, and certain
organic compounds and bio-aerosols from any biological
treatment processes.

Bioaerosols may be carried in the air as spores or microbes, on
fine dust particles or tiny water droplets. The weight of the
particles and wind speed dictate the distance to which these
may be carried.

Handling waste in an enclosed building, the use of negative
pressure, bio-filters, careful process control, air treatment and
locating the facility at an appropriate distance from sensitive
receptors will reduce impacts.

Biofilters - air blown
through the biodrying
area of the EcoDeco
MBT facility is passed
through these biofilters

before being released.
Image Courtesy of Dumfries
& Galloway Council.

The limitation of journey distances and sensitive routing / siting
may help reduce traffic related air emissions.

Dust

The handling of waste and the movement of vehicles may give
rise to dust. If a drying process is used in an MBT system
dust may be generated in the processed waste. Loading of this
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waste into vehicles should therefore be undertaken under
controlled conditions.

Odour

The presence of putrescible/municipal wastes can potentially
lead to odours which might give rise to complaints, although
good site management practices and rapid turn around of
waste on-site usually prevents any serious odour problems.

Litter

The presence of MSW including paper and plastics may
potentially result in the release of litter. Carrying out operations
within a building, however, tends to prevent any significant
impacts. Any drying process will increase the risk of litter
spread from the dried waste product which should be handled
and loaded under controlled conditions. Litter may also be
spread from waste vehicles.

Enclosure of operations within a building, regular road
sweeping and litter picking and ensuring that all waste vehicles
are adequately sheeted or enclosed will help prevent litter.

Traffic

Like any waste facility, most mixed waste processing
operations will be served by significant numbers of HGVs
potentially causing an impact on roads close by and the
amenity of local residents. Like transfer stations mixed waste
processing facilities will not significantly reduce the net vehicle
movements. Indeed where waste has previously been taken
direct to landfill additional processing operations will increase
the number of movements. Co-location of this type of activity
with other waste management practices would therefore be
advantageous.

Limits on vehicle movements will assist in mitigation, as will
locating the facility close to main roads/rail routes. Include
sufficient space for turning, parking and sheeting of vehicles.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Noise

Enclosing the nosier elements of the operation and noise
reduction features on specific plant components should
mitigate i.e. fitting machinery with silencers. Reducing the use
of machinery during weekends and public holidays. Physical
barriers or earth mounds can also be used to reduce noise.

Visual Intrusion

The development of any new building may lead to impacts on
landscape character and visual amenity. Traffic movements
may also result in a visual impact. If sited in an industrial
setting, remote from residential areas, impacts are likely to be
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minimal.

The impact of building can be mitigated by locating the facility
in an urban area particularly suited to industrial
estates/warehousing or a dedicated site. In other locations, can
be mitigated through careful design and appropriate orientation
of the building footprint together with appropriate screening e.g.
tree planting.

Vermin

Mixed waste processing operation will not normally experience
problems associated with rodents or birds given that operations
tend to take place within a building. In hot summer weather,
however, flies may become a problem, particularly if they are
being bought in with the incoming waste.

Good housekeeping practice and a pest control programme
with minimise the impacts of any vermin.
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TYPE 9. INCINERATION FACILITIES

Process Description

Materials
Handled

Mixed municipal/commercial/industrial solid waste/refuse
derived fuel (RDF) also used for clinical wastes and deceased
animal remains.

Note

Thermal treatment is a term given to any waste treatment
technology that involves high temperatures in the processing of
the waste feedstock. Those that create energy in the form of
electricity and/or heat from a waste source are known as
Energy from Waste (EfW) facilities. Most EfW processes
produce electricity directly through combustion, or produce a
combustible fuel commodity. Modern incineration plants would
usually be expected to also be energy from waste facilities.

Description of
Process

Incineration is the most common form used to obtain EfW. The
process involves the burning of waste as efficiently as possible
and in the process converting the waste into incinerator bottom
ash, flue gases, particulates, and heat, which can in turn be
used to generate electric power. Modern incineration plants are
vastly different from older types, some of which neither
recovered energy nor materials and had poorer emission
controls.

A plant which captures both heat and power for use in domestic
or industrial heating is known as Combined Heat and Power
(CHP). The heat is used most efficiently when it is used on site
or very close to it (due to the need for heavily insulated pipes,
which are expensive and inefficient when heat is transported
over longer distances).

The volume of waste needing disposal following large-scale
incineration is reduced by approximately 90%, reducing the
need for landfill. The resultant output of an incinerator is ash,
which is more stable than the input in the case of MSW, mainly
owing to the oxidation of the organic component of the waste
stream.

Energy from
Waste Facility,
Marchwood,

Hampshire.
Copyright ©
Project Integra .
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The majority of plants use an inclined moving (or reciprocating)
grate design. Mixed waste is delivered into a reception hall or
tipping bunker, then fed into a furnace feed hopper, usually by a
mechanical grab to ensure an even input. The waste falls onto
the moving grate system, which keeps it travelling down a slope
(incline) through the furnace as it burns. All combustible
material is burnt and the unburned residue — bottom ash — is
deposited into a quench tank. Primary air is pumped through
from under the grate to aid combustion, whilst secondary air is
delivered over the fire to enable good combustion in the gas
phase.

Fluidised bed incinerators use a combustion chamber
containing a fluidised bed in place of a moving grate, which is
created by air being forced up through a bed of inert material,
for example sand, into which the waste is introduced. Because
turbulence is created in the waste, this design generally
enables more complete combustion of waste. It is also claimed
that the lack of moving parts leads to fewer mechanical
problems. Unlike ‘mass burn’ facilities fluidised bed plants
generally require some form of pre-processing of waste to
produce are fuse derived fuel (RDF).

Most modern large scale plants are either fully or semi
automated using state of the art computerised control systems.
There is often a control room sited above the tipping hall to
monitor the loading of the feed hopper and from where the
waste feed grabs can be operated. Air emissions and plant
performance parameters are usually continuously monitored
with real time outputs displayed on computer screens in the
control room.

Siting Criteria

Larger facilities might be 3-5 hectares and possibly larger with

Site Size .
landscaping.
Areas allocated for business use or in traditional industrial
Land Use
areas.
Proximity to . i
Sensitive Where possible facilities should be located at least 250m from
sensitive receptors.
Receptors
Requires good access from the primary road network and
Access

access roads free from restrictions for HGVs. Consideration
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should also be given to sites which offer the potential for ralil
transfer.

Facility Description

Throughput

Varies widely. However, typically 60,000-250,000 tonnes per
annum. Planning permission recently granted for a proposal in
London for an incinerator of capacity 500,000 tonnes per
annum.

Development
Components for

Industrial type building (approx 200m x 90m x 30m) —
operations tend to be totally enclosed.

250,000 tpa Stack, ranging from 60m to 100m.
Approximately 125-200 lorries delivering and collecting
Vehicle material to/from the site per day and unloading/loading.
Movements 1-2 shovel loaders for moving material around the site.
Approx. 20-30 cars for employees.
Commonly Waste reception — 8am-5pm.
Permitted Waste processing — 24 hours per day and 7 days per week
Operational (shift work pattern).
Hours
Benefits

A variety of different wastes can be dealt with by
incineration.

Reducing the volume of wastes by approximately 90%.

Fully or semi automated process controlled by computerised
systems allows for plant performance and air emissions to
be continuously monitored.

Recovering energy from waste which cannot sensibly be
recycled offers a sound environmental objective. The energy
produced from the biomass fraction of waste may be eligible
for Renewables Obligation Certificates (ROCs).

Recovering energy in the form of electricity and/or heat.
Heat generated can be used for domestic (district heating)
or industrial heating.

Displacement of fossil fuels.

Recovering metals from bottom ash for recycling.

Reusing bottom ash in construction and road building
industries.

Reducing the volume of waste and therefore landfill space
needed.

Reducing methane and leachate production by diverting
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biodegradable waste from landfill.

Recovering energy, materials and meeting stringent
emissions standards make modern incinerators vastly
different from older types.

Potential Environmental Issues and Commonly Used Co ntrol Methods

Air Emissions

The fundamental principle of relevance when considering
emissions is the conservation of mass within any process.
What goes into an incineration plant will leave the plant in one
form or another. Certain organic compounds will be broken
down and rendered harmless by the incineration process, and
gases will be generated. Materials such as heavy metals will
be retained in the bottom ash or in the air cleaning system.

The principal air emissions components emitted from any
waste incineration process are: acid gases, carbon dioxide,
heavy metals, particulates, dioxins/furans.

All new waste incineration plants are required to meet the
emission limited prescribed by the EC Waste Incineration
Directive 2000. Primary control of the main pollutants is
provided by effective combustion of the waste stream at high
temperature. Residence time, turbulence during the
combustion process and temperature are the critical factors. All
plants can only achieve the required limits by using air pollution
control (APC) systems. These typically involve the use of lime
scrubbing and injection of activated carbon injected into the
flue gas up-stream of bag filters which are used to trap the
pollutants.

Dust / Odour

Dust and odours from any mixed waste or putrescible waste
facility have the potential to represent a nuisance issue. The
most significant problems with odour can occur when waste is
allowed to decompose in uncontrolled anaerobic conditions,
due to poor storage for example. Dust is sometimes generated
when waste is loaded and unloaded, and when waste is
transported onto manoeuvring areas on vehicle wheels.

If facilities are badly managed, or during times of plant failure,
wastes can soon start to generate odour and dust problems. At
a well run facility this will not be an issue as stored waste is
kept to a minimum. Odour and dust are normally minimised by
air from the waste reception area being drawn into the facility
as the primary air for the combustion process.
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Storage of plant ash should be in covered containers or within
the building. Delivery of air pollution control materials such as
lime should be carefully supervised and controlled to prevent
spillage and displaced air returned to the vehicle or fed to the
boiler. Such areas should also be bunded or have closed
drainage to prevent contaminants entering normal surface
water drainage.

These impacts can be minimised by appropriate siting of the
facility along with good building design, performing all
operations under controlled conditions indoors, good working
practices and effective management under taken for dust
suppression from vehicle movements. Negative air pressure
generated by inward flow of air over the waste reception area
and waste pit can minimise the release of dust and odours.

Litter

Litter is not normally a significant problem at these facilities if
the whole process is contained within a single building.

Release of litter and other detritus is generally prevented by
the inward air flow (produced by negative pressure) and the
use of automatic doors.

Traffic Impacts
(Noise and
Congestion)

Like any major waste facility, large scale incineration plants
will be served by a significant number of HGVs. The nature and
volume of vehicle movements will be determined by the volume
throughput of the plant and nature and source of the waste.
Traffic generated may include a mixture of waste collection
vehicles, bulk haulage and skip transporters.

Limits on vehicle movements will assist in mitigation, as will
locating the facility close to main roads/rail routes and
specifying routing. Providing sufficient space for turning,
parking and sheeting of vehicles will also help.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Noise

Most noise will be associated with vehicle movements /
manoeuvring, loading and unloading operations, fans to draw
air into the boiler and up the stack, air cooled condenser units,
steam release valves and pipe work. Traffic noise on the local
road network, mechanical processing such as waste
preparation, air extraction fans and ventilation systems, steam
turbine units and air cooled condenser units.
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The process operations can be inherently noisy and most noise
issues tend to be associated with plant which is not properly
serviced or commissioned. Noise from normal plant operations
should be controlled to acceptable levels by careful building
design.

Cladding and noise insulation can be introduced into the
design and planning of the building to mitigate noise from the
actual process. The standard design of the main buildings and
noise reduction features on specific plant components should
ensure that noise levels can be kept to acceptable levels.

Appropriate site layout design and siting of particularly noisy
pieces of plant such as air cooled condenser units is
recommended. In particularly sensitive locations close to
housing, such pieces of plant should be located as far as
practicably possible from the sensitive site boundaries.

Visual Impact

The inherent nature of a large built development means that
there is the potential for significant impacts on both landscape
character and visual amenity.

Careful site selection and appropriate orientation of the building
footprint together with appropriate screening measures can
help to minimise any potential adverse impact. Consideration
should also be given to the opportunity for site profiling and
engineering to minimise the visual appearance of the building.

In some instance partial burial of certain elements of the plant
may be possible. The height of the stack used for release of
gaseous emissions can be a critical concern to local residents
and represent a major visual impact. The frequency of a visible
plume from the stack also needs to be considered.

Vermin

Incineration plants are unlikely to attract vermin and birds due
to the majority of waste throughput and operations being
completely enclosed in buildings.

Good housekeeping practice and a pest control programme
with minimise the impacts of any vermin.
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TYPE 10.

PYROLYSIS AND GASIFICATION FACILITIES

Process Description

Materials
Handled

Mixed municipal/commercial/industrial solid waste/refuse
derived fuel (RDF) also used for clinical wastes and deceased
animal remains.

Note

Technologies such as Pyrolysis and Gasification are classifed
as Advanced Thermal Treatment (ATT) / Advanced Conversion
Technology (ACT). ATT facilities are designed to recover
energy (in the form of heat, electriticty or fuel).

Description of
Process

Both pyrolysis and gasification turn wastes into energy rich
fuels by heating the waste under controlled conditions.
Whereas incineration fully converts the input waste into energy
and ash, these processes deliberately limit the conversion so
that combustion does not take place directly. Instead, they
convert the waste into valuable intermediates that can be
further processed for energy recovery and materials recycling.

Pyrolysis takes place either in the complete absence of oxygen
or with limited oxygen. There are 3 products; syngas (consists
primarily of carbon monoxide and hydrogen, name comes from
its use in creating synthetic petroleum for fuel), water and a
solid known as char. Owing to the lack of oxygen the char and
volatiles remain largely unchanged, retaining their energy. This
process generally requires a consistent waste stream such as
tyres or plastics to produce a usable fuel product.

Gasification is a process by which carbon is converted to
syngas leaving a solid residue and involves a chemical reaction
that takes place at high temperature. This takes place in the
presence of air or air enriched with oxygen. Before natural gas
was available Town Gas was produced from coal by using
gasification.

An internal view of a
gasification unit at a
Gasification Facility Forus,

Norway.
Courtesy of Energos.

Energy can then be generated from pyrolysis and gasification in
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one of two ways;
The syngas is combusted and the hot gases are fed through
a heat exchanger where steam is produced and used to
generate energy in a steam turbine.
The syngas is refined to a high quality and used in a gas
engine to produce electricity.

Gasification Facility
at Minden,

Germany.
Courtesy of Energos.

Plasma Arc Gasification

High voltage, high current electricity is passed between two
electrodes, spaced apart, creating an electrical arc. Inert gas
under pressure is passed through the arc into a sealed
container of waste material, reaching temperatures as high as
13,871 in the arc column. At these temperatures m ost types
of waste are broken into basic elemental components in a
gaseous form, and complex molecules are separated into
individual atoms.

Depending on the input waste (plastics tend to be high in
hydrogen and carbon), gas from the plasma containment can
be removed as a Syngas, and may be refined into various fuels
at a later stage.

Siting Criteria

1-4 hectares and possibly larger with landscaping. ATT facilities
may be smaller in scale and size compared with typical

Site Size . . . L .
incineration facilities. This can assist in the heat and electricity
produced being used locally.

Areas allocated for business use or in traditional industrial

Land Use
areas.

Proximity to Where possible facilities should be located at least 250m from

Sensitivc)e/ sensitive receptors. However, smaller scale plants (perhaps
<90,000 tpa) may be considered closer to houses particularly

Receptors o .
when part of CHP/district heating scheme.

Requires good access from the primary road network and

Access b g P y

access roads free from restrictions for HGVs. Consideration
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should also be given to sites which offer the potential for rail

transfer.
Facility Description
Throughput Varies widely. However, typically 60,000-250,000 tpa.
Industrial type building (approx 60m x 60m x 25m) —
Development . .
operations tend to be totally enclosed. If pre-processing
Components for waste further building would be required
50,000 tpa _ g quired.
Stack, ranging from 30m to around 70m.
Approximately 20 vehicles delivering and collecting material
Vehicle to/from the site per day and unloading/loading.
Movements - 1-2 shovel loaders for moving material around the site.
Approx. 2-3 cars for employees.
Commonly - Waste reception — 8am-5pm.
Permitted - Waste processing — 24 hours per day and 7 days per week
Operational (shift work pattern).
Hours
Benefits

Gasification plants may produce significantly lower
guantities of air pollutants.

Reducing the environmental impact of waste disposal
because it can use waste products as feedstocks -
generating valuable products from materials that would
otherwise be disposed as wastes.

Gasification plants use significantly less water than
traditional coal-based power generation, and can be
designed so they recycle their process water, discharging
none into the surrounding environment.

Reducing the volume of waste.

Fully or semi automated process controlled by computerised
systems allows for plant performance and air emissions to
be continuously monitored.

Modular design of plants means that they can operate at a
smaller scale than other thermal processes such as
incineration. Also gives flexibility as units can be added to or
taken away as waste streams or volumes change (e.g. with
increased recycling).

Construction time less than for other larger thermal plants.
Producing useful products in the form of gases, oils and
solid char which can be used as a fuel, or purified and used
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as a feedstock for petro-chemicals and other applications.
The syngas produced can be used to generate energy very
efficiently in a gas engine (and potentially a fuel cell). The
energy produced from the biomass fraction of waste may be
eligible for Renewables Obligation Certificates (ROCS).
Recovering energy in the form of electricity and/or heat.
Heat generated can be used for domestic (district heating)
or industrial heating

Recovering energy from waste which cannot sensibly be
recycled offers a sound environmental objective.
Displacement of fossil fuels.

Potential Environmental Issues and Commonly Used Co ntrol Methods

Air Emissions

Plants which have energy recovery result in the release of flue
gases from the combustion of the syngas. The flue gas clean
up process (air pollution control systems) used are dependent
upon the process from which they have been generated.

A main benefit of ATTs is that they have often been designed
to comply with the emission limits set by the Waste Incineration
Directive (WID). And that lower levels of emissions of
pollutants may be produced than those from conventional
mass burn incineration.

Dust / Odour

Dust and odours from any mixed waste or putrescible waste
facility have the potential to represent a nuisance issue. The
most significant problems with odour can occur when waste is
allowed to decompose in uncontrolled anaerobic conditions,
due to poor storage for example. Dust is sometimes generated
when waste is loaded and unloaded, and when waste is
transported onto manoeuvring areas on vehicle wheels.

These impacts can be minimised by appropriate siting of the
facility along with good building design, performing all
operations under controlled conditions indoors, good working
practices and effective management under taken for dust
suppression from vehicle movements. Many ATT processes
are designed to operate under negative pressure within
buildings with air passed through a clean up process such as a
biofilter to minimise dust and odour problems.

Litter

Any waste which contains plastics and paper is more likely to
lead to litter problems. Litter problems can be minimised by
good working practices, vehicles are covered and reception
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and processing of waste is undertaken indoors.

Traffic

The nature and volume of vehicle movements will be
determined by the type of plant, volume throughput and nature
and source of the waste. Traffic generated may include a
mixture of waste collection vehicles, bulk haulage and skip
transporters.

Limits on vehicle movements will all assist in mitigation, as will
locating the facility close to main roads/rail routes and
specifying routing. Include sufficient space for turning, parking
and sheeting of vehicles.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Noise

In general the actual gasification and pyrolysis process itself is
unlikely to be a noisy operation. Most noise will be associated
with vehicle movements/manoeuvring, traffic noise on the local
road network, mechanical processing such as waste
preparation, air extraction fans and ventilation systems, steam
turbine units and air cooled condenser units.

Appropriate cladding and noise insulation can be introduced
into the design and planning of the building to mitigate noise
from the actual process.

Visual Impact

The visual appearance and resulting impacts will vary
according to the scale of buildings and the local setting of the
site. Most modern facilities will be housed in purpose built steel
framed buildings similar to agricultural buildings and industrial
warehouses with the additional of a stack.

Such facilities could be sited in a variety of locations. Building
design modifications and techniques should be possible to
ensure that buildings fit in with a local area where necessary.
Site engineering and screening techniques can be used to
minimise visual impacts.

Vermin

Gasification and pyrolysis operations are unlikely to attract
vermin and birds due to the majority of waste throughput and
operations being completely enclosed in buildings. In hot
summer weather, however, flies may become a problem,
particularly if they are being bought in with the incoming waste.

The use of refuse derived fuel as a feedstock would reduce this
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issue relative to other wastes. Good housekeeping practice
and a pest control programme with minimise the impacts of any
vermin.
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TYPE 11. AUTOCLAVE FACILITIES

Process Description

Materials Mixed municipal/commercial/industrial solid waste also used for
Handled clinical wastes and deceased animal remains.

Autoclaving is classed as Mechnical Heat Treatment (MHT).
MHT is a relatively recent term used to describe combinations
Note of mechanical and thermal, including steam based
technologies. Other technologies which use higher
temperatures are known as Advanced Thermal Treatment.

Autoclaving has been used for many years in the small scale to
sterilise certain hospital type wastes (clinical waste).

The autoclave process can be a batch process in which the
waste is placed in a vessel and sealed. Steam is injected which
wets the waste. Pressure is applied and the vessel is rotated to
mix the waste. These conditions are maintained for up to one
hour, after which the pressure is released, and the contents
emptied from the vessel. The autoclave process gives a very
high pathogen and virus kill and reduces the volume of the
waste by ~60%.

An alternative heat treatment process accepts shredded waste
in a continuous process. The waste continuously passes
through a vessel as it is treated. Water is added to the waste to
give a pre-determined moisture content. The vessel is under
Description of atmospheric pressure, and the waste is rotated as a hot air
Process stream passes through the vessel. The residence time of the
waste in the vessel is generally up to 45 minutes, after which
the treated waste is removed for mechanical separation.

The resulting outputs from heat/steam processing are relatively
clean ‘hard’ recyclables such as glass and metals which can be
extracted using processes similar to that in Mechanical
Biological Treatment. A fibrous floc material from the
breakdown of paper, card and green/kitchen waste
constituents.

Some MHT systems are designed to produce a Refuse Derived
Fuel from the floc for combustion in other processes or for use
as a soil enhancer for land remeditation. A reject fraction would
also be produced which would need to be disposed of.
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External View of a
new Autoclave at
Derwenthaugh
Ecoparc,

Gateshead.
Courtesy of Graphite
Resources.

Internal View of an
Autoclave at
Derwenthaugh
Ecoparc,

Gateshead.
Courtesy of Graphite
Resources.

Siting Criteria

Site Size 1-4 hectares and possibly larger with landscaping
Areas allocated for business use or in traditional industrial
Land Use
areas.
Proximity to . -~
Sensitive Where possible facilities should be located at least 250m from
sensitive receptors.
Receptors
Requires good access from the primary road network and
access roads free from restrictions for HGVs. Consideration
Access

should also be given to sites which offer the potential for rail
transfer.

Facility Description

Throughput

Varies widely. However, typically 60,000-400,000 tpa.

Development
Components for

Industrial type building (approx 60m x 60m x 25m) —
operations tend to be totally enclosed. If pre-processing

50,000 tpa waste further building would be required.
Varies widely. Approximately 20 vehicles delivering and
_ collecting material to/from the site per day and
Vehicle : :
unloading/loading.
Movements

1-2 shovel loaders for moving material around the site.
Approx. 10 cars for employees.
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Commonly

Waste reception — 8am-5pm.

Permitted Waste processing — 24 hours per day and 7 days per week
Operational (shift work pattern).

Hours

Benefits

Sanitising the waste by destroying bacteria present, and
reducing its moisture content. This has benefits in terms of
storage, transport and handling of the outputs as they are
sanitised, and are free from the biological activity that may
give rise to odour problems.

Separating a mixed waste stream into several component
parts, to give further options for recycling, recovery and in
some instances biological treatment. The steam process
‘cooks’ the waste which breakdowns biodegradable
materials, including paper and card, into a fibre or floc,
suitable for recycling into construction products, use as RDF
or biologically treated to reduce its BMW content prior to
landfill. Cleans glass bottles and cans, and softens plastics
removing labels.

Plants can be configured according to the availability of
markets and outlets for the outputs.

Reducing the mass and volume of wastes being dealt with.
Opportunity to create a fuel that can be used in cement kilns
and in advanced thermal treatment technologies such as
gasification and pyrolysis.

Reducing methane and leachate production by reducing the
biodegradability of waste if landfilled.

Reducing the volume of waste and therefore the landfill
space needed if residues are landfilled.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Leachate

The nature of the material being handled can potentially
constitute a risk to water resources. However, as most facilities
are under cover, rainfall is unlikely to come into contact with
the waste materials and, as such, water pollution is unlikely.
Some water is likely to be used in the process, wash-down and
any liquid within the waste will need to be managed
appropriately. Because of this most facilities will require
drainage systems to ensure that dirty waters are dealt with
appropriately.
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Design of site surface drainage to allow any liquid to be
directed to a sewer with appropriate consent.

Air Emissions

Atmospheric emissions in relation to autoclaving facilities are
primarily associated with emissions from vehicles.

The limitation of journey distances and sensitive routing and
siting may help reduce traffic related air emissions.

Dust

The handling of waste and the movement of vehicles may give
rise to dust. These impacts can be minimised by appropriate
siting of the facility along with good building design, performing
all operations under controlled conditions indoors, good
working practices and effective management under taken for
dust suppression from vehicle movements.

Many such facilities are designed to operate under negative
pressure within buildings with air being passed through a clean
up process, such as a biofilter, to minimise dust problems.

Odour

The presence of putrescible/municipal wastes can potentially
lead to odours which might give rise to complaints. Good site
management practices, rapid turn around of waste on-site and
the operation of negative pressure within buildings with air
being passed through a clean up process, such as a biofilter
will usually prevent any serious odour problems.

Litter

The presence of MSW including paper and plastics may
potentially result in the release of litter. Carrying out operations
within a building, however, tends to prevent any significant
impacts. Any drying process will increase the risk of litter
spread from the dried waste product which should be handled
and loaded under controlled conditions. Litter may also be
spread from waste vehicles.

Enclosure of operations within a building, regular road
sweeping and litter picking and ensuring that all waste vehicles
are adequately sheeted or enclosed will help prevent litter.

Traffic

Like any waste facility, most mixed waste processing
operations will be served by significant numbers of HGVs
potentially causing an impact on roads close by and the
amenity of local residents. Like transfer stations mixed waste
processing facilities will not significantly reduce the net vehicle
movements. Indeed where waste has previously been taken
direct to landfill additional processing operations will increase
the number of movements. Co-location of this type of activity
with other waste management practices would therefore be
advantageous.

66




Limits on vehicle movements will assist in mitigation, as well as
locating the facility close to main roads/rail routes. Site layout
should allow sufficient space for turning, parking and sheeting
of vehicles.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Noise

Enclosing the nosier elements of the operation and noise
reduction features on specific plant components should
mitigate i.e. fitting machinery with silencers. Reducing the use
of machinery during weekends and public holidays. Physical
barriers or earth mounds can also be used to reduce noise.

Visual Intrusion

The development of any new building may lead to impacts on
landscape character and visual amenity. Traffic movements
may also result in a visual impact. If sited in an industrial
setting, remote from residential areas, impacts are likely to be
minimal.

The impact of building can be mitigated by locating the facility
in an urban area particularly suited to industrial estates /
warehousing or a dedicated site. In other locations, can be
mitigated through careful design and appropriate orientation of
the building footprint together with appropriate screening e.g.
tree planting.

Vermin

Mixed waste processing operation will not normally experience
problems associated with rodents or birds given that operations
tend to take place within a building. In hot summer weather,
however, flies may become a problem, particularly if they are
being bought in with the incoming waste.

Good housekeeping practice and a pest control programme
with minimise the impacts of any vermin.
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TYPE 12. RESOURCE RECOVERY PARK

Process Description

Materials
Handled

Can be single or multi-material, generally municipal and/or
commercial and industrial waste

Description of
Process

The concept of a Resource Recovery Park (RRP) is of a
modern, clean and sustainable industrial park comprising a
series of integrated facilities for sorting (MRF), re-manufacture,
recycling, composting, retail and energy recovery of waste in a
central facility.

Among the kinds of businesses that naturally gravitate to RRPs
are wood chip, tyre and plastics processors, biofuel producers
and a host of new industries and processes capitalising on the
availability of resources that had previously been discarded.

There are a number of RRPs currently being proposed in the
United Kingdom.

Siting Criteria

Site Size 1-60 hectares (perhaps a larger overall site)
Will require a large area of land for development. Appropriate
Land Use locations could include industrial and employment areas, or
areas of degraded or derelict land.
Proximity to The individual waste management facilities in the resource
Sensitive recovery park will need to respect the suggested distances in
Receptors their own section.
Requires good access from the primary road network and
Access access roads free from restrictions for HGVs. The potential for
rail transfer is an important consideration.

Facility Description

Throughput

Variable (Planned Ince RRP in Cheshire for 200,000 tpa)

Development
Components for
the Ince
Resource
Recovery Park
Proposal,
Cheshire (since

Development footprint of 58 hectares.
Approximately 180,000 sg.m. of built development. Which
includes:
10 ha. Dry Cargo Berth
25 ha. Environmental Technologies Complex
o E.g. biodiesel and ethanol manufacture, soill
treatment, plastics, research and development,
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refused — an
appeal is
currently under
consideration)

offices and a resource and recovery village of small
units.

7 ha. Waste Management Facility

0 MREF, in-vessel composting, MBT and waste transfer
station with treatment capacity of around 200,000
tpa and transfer capacity of approximately 100,000
tpa.

o Outputs used by adjacent RRP businesses

8 ha. Refuse Derived Fuel (RDF) Power Plant

o Would use approximately 600,000 tonnes of
resource derived fuel.

Multi-modal. Comprises rail connection, short sea shipping
and inland waterway routes as well as a strategic highway

Vehicle connection.

Movements Average expected to be around 253 HGVs importing per
day and 138 HGVs exporting per day (Based on 35% of
imports by road and 74% of exports by road).

Commonly 24 hours a day, 7 days a week.

Permitted

Operational

Hours

Benefits

Exploiting synergies between businesses located on or
adjacent to RRPs provides economic benefits for each
individual business together with improved environmental
performance through greater resource efficiency and waste
minimisation.

Promoting an overall collaborative approach between the
inhabiting businesses. Working together the eco-park
community can create environmental, economic and social
benefits which are greater than the sum of the individual
benefits each company would realise.

Identifying and utilising the best available transport
infrastructure whether road, rail or water.

Limiting the amount of pollution in particular greenhouse gas
emissions, together with reducing noise and disturbance
associated with freight movement.

Treating waste as a valuable resource.

Clustering a number of businesses, all involved in
reprocessing or recycling different waste materials, will bring
with it significant environmental and economic benefits.
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Businesses are able to share and trade resources, reduce
transportation costs and also jointly promote research and
development within the Environmental Technologies sector.
By ‘clustering’ the use of rail and water transport, which
requires significant infrastructure, can become more
feasible.

Diverting waste from landfill and reducing the associated
environmental impacts. Reducing the rate of landfill sites
being filled by avoiding unnecessary material going to
landfill; thus postponing the need for new landfill sites.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Note

Potential environmental issues are difficult to state as the
concerns relating to the site will directly depend on the types of
facility developed. In addition other non-waste facilities may be
developed with very different impacts. In the example of the Ince
Resource Recovery Park used above the local environmental
concerns relating to RDF Power Plant, MBT, MRF and
composting plants will apply as specified elsewhere in this
document.

Traffic Impacts
(Noise and
Congestion)

Limits on vehicle movements will all assist in mitigation, as will
locating the facility close to main roads/rail routes. Include
sufficient space for turning, parking and sheeting of vehicles.

Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.
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TYPE 13. LANDFILL/LANDRAISE

Process Description

Materials
Handled

Non-hazardous waste such as municipal waste, some commercial
and industrial waste. Inert wastes such as construction and
demolition waste. Hazardous waste such as asbestos. The co-
disposal of mixed wastes was banned in 2004.

Description of
Process

Since the banning of mixed waste landfill sites are now
categorised to take non-hazardous, hazardous or inert waste.
Some sites may take predominantly “non-hazardous” waste but
have a licence to accept “hazardous” wastes in specially
engineered cells on the site.

The term landfill refers to waste disposal mainly below ground
level whereas land-raise refers to waste disposal mainly above
pre-existing ground levels.

Active

landfill site.
Image
copyright
Derbyshire
County
Council.

Landfill sites involve considerable engineering activity in order to
contain the waste, control emissions and minimise potential
environmental effects. The primary by-products of landfilling,
where biodegradable materials are disposed of are:
Landfill gas (a combination of mainly methane and carbon
dioxide);
Leachate (a liquor resulting from water passing through the
waste).

As such, landfills require containment lining systems and
abstraction systems for both leachate and landfill gas.

Liner being laid
in a landfill site.
Image copyright
Derbyshire County
Council.
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The majority of landfills are operated on a phased cell system
whereby, as one cell is being filled, another is being prepared, and
another is being completed/restored (usually to an agricultural,
amenity or nature conservation after-use).

Waste is tipped by incoming transfer/collection vehicles at a
designated ‘working face’ on the cell where active disposal is
taking place. The waste is then spread out and compacted, by a
purpose built compactor in a series of layers. At the end of the
working day the final layer is covered by ‘daily cover’ usually
consisting soil or another inert material.

Waste being
compacted at a
landfill.

Image copyright
Derbyshire
County Council.

Siting Criteria

Site Size

1-100 hectares

Land Use

Landfill sites have to be sited where an existing void is available,
such as former mineral workings, or in areas where suitable
material may be excavated either for commercial sale or to
provide engineering material for the landfill itself.

The location of land-raise sites, however, is less limited and may
include derelict land, existing waste sites, extensions to existing
landfills and even Greenfield sites although greenbelt would
normally be inappropriate. Given the requirement for mineral void
or disused/marginal land, or issues relating to potential amenity
concerns landfill sites tend to be located in rural areas.

Proximity to
Sensitive
Receptors

Sites close to settlements should generally be avoided unless risk
assessment suggests that any impacts would be acceptable.
Areas overlying major aquifers should also be avoided unless
intervening impermeable geology or assured containment is
available.

Access

Requires good access from the primary road network and access
roads free from restrictions for HGVs and with capacity to meet
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input rates. Emphasis should be given to sites which offer the
potential for rail transfer.

Facility Description

Throughput

10,000 tpa-1,000,000 tpa (Lifetime generally 5 yrs-20 yrs)

Development

Typical modern landfill site consists of a secure, fenced,

Components landscaped site with access routes for waste transport
for the vehicles.
200,000 tpa Dedicated site area of 5 ha-50 ha.
facility Site Volume of 1,000,000m3-5,000,000mg.
Vehicle Approximately 50 waste deliveries a day.
Movements Compactors and dozer/shovels.

_ 0700-1730 (Monday to Friday).
gsj::t'ona' 0700-1300 (Saturday).

Would normally be closed Sundays and bank holidays.

Benefits

A variety of wastes can be disposed of to landfill including
hazardous waste e.g. asbestos in secure cells.

Making use in some cases of land which has been
previously used for mineral extraction/quarrying.

Restoring sites can enhance the landscape. Providing local
amenity and recreational benefits through the creation of
public parkland, footpaths and trails. Encouraging greater
biodiversity of wildlife through tree-planting and creation of
ponds.

Harnessing landfill gas to generate renewable electricity
which displaces fossil fuel use.

Potential Environmental Issues and Commonly Used Co  ntrol Methods

Leachate and
Water
Resources

Landfill leachate is generated by water passing through
decomposing waste and comprises a mix of organic compounds,
ammonia, nutrients, heavy metals, trace toxic organics, chloride
and suspended solids derived from the decomposition of the
waste. Such contaminants can cause significant pollution if
allowed to escape in uncontrolled amounts to either surface waters
(lakes, ponds or rivers) or groundwater. However, the degree of
pollution is heavily dependent on the site of release and the type
and use of the receiving water body.
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Surface run-off from landfill sites may also be a potential source of
contamination to local watercourses principally in terms of
suspended solids and even litter. In some cases, where leachate
and surface run-off is poorly separated, run-off may become
contaminated with leachate.

Landfill activities may also disrupt surface and groundwater flows
by altering local topography, excavating below groundwater levels
and via dewatering operations.

Groundwater resources are protected in modern landfills by
providing a clay and/or geo-membrane liner to the site. Leachate is
usually collected either for on-site treatment or discharged to a
sewer. Separating dirty and clean run-off with the dirty waters
being dealt with as leachate also assists.

Air Emissions

An issue in relation to atmospheric emissions from landfills relates
to the contribution of landfill gas to the ‘Enhanced Greenhouse
Effect’. Methane, which typically comprises 60% by volume of
landfill gas (LFG), is approximately 25 times more powerful a
greenhouse gas, molecule for molecule, than carbon dioxide,
which typically comprises the remaining 40% of LFG. As such,
landfills can potentially be significant contributors to climate
change. Landfill gas emissions are dealt with via abstraction for
power production purposes. Combustion of landfill gas in a flare or
engine is an effective means of reducing climate change impacts.

Other atmospheric emissions associated with landfills may include
combustion products derived from the burning of LFG in flares or
engines. The local environmental effects of these emissions must
be addressed. However, where used in engines to produce
energy, such emissions may be off-set against those that would
have been produced using fossil fuels as LFG is classified as a
renewable energy source because it is derived from contemporary
carbon.

Dust

Dust is sometimes generated when waste is loaded and unloaded,;
from vehicles travelling over unsurfaced haul roads and on the
public highway leading to and from a site; and during soil/material
handling. However, landfill derived dusts tend to be coarse and,
therefore, do not tend to disperse widely. As such, dust is not
usually considered a significant problem in relation to landfills.

Generally controlled by water bowsing, road sweeping, effective
sheeting of vehicles and vehicle wheel washing.

Odour

Odour from any mixed or putrescible waste facility has the
potential to cause a nuisance. The most significant problems with

74




regard to odour occur primarily when landfill gas is allowed to
escape from the waste mass in an uncontrolled manner.

Most odour problems may be overcome with good site and landfill
gas management procedures.

Generally dealt with via daily cover, which acts as an odour
suppressant on fresh waste. Also via abstraction and flaring or
burning for power production purposes.

Litter

Litter has the potential to be a significant issue at landfill sites
given the presence of light waste materials such as paper and
plastic. If not controlled, litter may be spread from poorly sheeted
vehicles, on vehicle wheels or from vehicles as they deposit waste.
At wind speeds over 20 MPH litter may be picked up from the
surface of the landfill.

Generally controlled by waste compaction, the use of daily cover,
peripheral litter fencing to catch windblown materials and regular
litter picking around the site. Effective containment of vehicles and
wheel washing also helps.

Traffic (Noise
and
Congestion)

Like any major waste management facility, large scale landfills will
be served by a significant number of HGVs. The nature and
volume of vehicle movements will be determined by the volume
throughput of the site and the nature/source of the waste. Traffic
generated may include a mixture of waste collection vehicles, bulk
haulage vehicles and skip transporters.

Issues such as congestion, mud on roads and traffic associated air
pollution may arise. Limits on vehicle movements will assist in
mitigation, as will locating the facility close to main roads/rail
routes. Vehicle routes could be specified where appropriate. S106
agreements can be used to secure agreement on traffic routing
and input rates. They can also be used to secure appropriate
improvements to highway infrastructure.

Noise

Where problems have been associated with noise at landfill sites
they have mainly been attributed to the following activities:
Vehicle manoeuvring, loading and unloading operations
(particularly in relation to reversing alarms)
Noise from landfill gas flares and engines (particularly at night)
Site preparation/engineering works.

Noise mitigation measures may include the construction of noise
bunds, regular plant maintenance, vehicle/plant silencing and
limitation of opening hours.
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Additional noise reduction options might include the use of buffer
zones and smart reversing alarms. Phasing of operations to make
use of screening afforded by previous cells may also be effective.

Visual
Intrusion

The size of a development of this nature means that there is the
potential for significant impacts on both landscape character and
visual amenity. The significance of these impacts is dependent
upon the specific site.

Landfilling activities are often utilised to reprofile and landscape
derelict land or mineral voids leading to landscape improvement in
the long term.

Restoration is usually phased and designed to reflect previous
land-uses and complement the surrounding landscape. Landscape
planting may be effective in reducing visual impact of operations
from sensitive viewpoints but may take years to mature.
Topographical design should reflect the local landform and
landscape character and utilise natural screening. Fencing and
earth bunds may also be utilised. Phasing of operations to allow
later workings to be screened by earlier completed cells can also
be effective.

Vermin

Given the material contained in certain wastes, landfill sites can
represent sources of flies, vermin and birds which may scavenge
food wastes. Fly infestations may occur in hot summer weather
conditions when their breeding cycle speeds up. However, fly
infestations generally derive from fly sources further up the waste
stream, such as long bin storage periods and poor fly control at
waste transfer stations.

Rodents are generally not a problem at landfills primarily due to
effective compaction and covering of the wastes. Birds such as
gulls and corvids (crows and rooks) may also be attracted to
landfills where they may constitute a hazard to aircraft (when near
airports) and a nuisance to local residents via soiling from bird
droppings.

Pests are primarily controlled by waste compaction and the use of
daily cover along with minimising the area of exposed waste.
Other forms of control, such as insecticides and falconry may also
be employed.

Land Stability/
Geology

Land stability is an issue in relation to landfills in that unstable local
geology may potentially compromise containment and
environmental management systems. Landfilled waste also
compacts under its own weight and reduces in volume as it
decomposes resulting in significant settlement of the landfill
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surface over time. Where proposals involve the filling of mineral
voids, care needs to be taken to ensure that protected geological
outcrops/faces are not destroyed. Such features are sometimes
protected as Sites of Special Scientific Interest (SSSIs).

Carrying out land stability investigations prior to the construction of
the landfill will identify engineering works required to enable design
of cells with suitable flank gradients.

Explosion/
Asphyxiation

As landfill gas contains methane which is highly flammable sub-
surface gas migration into confined spaces can potentially result in
a risk of explosion if a source of ignition and air is present.
Similarly, landfill gas may act as an asphyxiant in enclosed
spaces.

Landfill gas hazards are controlled by gas abstraction systems
along with containment lining. Sites should normally be located
over 250m from housing.
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