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APPENDIX 1: STATISTICAL PROFILE OF DERBYSHIRE

Figures taken from National Statistics Website

http://lwww.statistics.gov.uk/census2001/profiles/17.asp
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Long term unemployed 5358 359,728
Student 15095 1,660,564
Looking after home/family 33305 2,316,229
Permanently sick/disabled 31669 1,884,901
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APPENDIX 2: DESCRIPTION OF BEST VALUE PERFORMANCE INDICATORS
2.1 BV 82a

Percentage of Household Waste Recycled.

'Recycled' means reprocessed in a production process for the original purpose, or
for other purposes, but excluding energy recovery. Waste recycled to form compost
should only be included under BV 82b.

'Household Waste' means all waste collected by Waste Collection Authorities
(WCASs) under section45(1) of the Environmental Protection Act 1990, plus all waste
arisings from Civic Amenity (CA) Sites, and waste collected by third parties for which
collection or disposal recycling credits are paid under Section 52 of the
Environmental Protection Act 1990.

For the avoidance of doubt household waste shall include:

« Waste collection rounds (including separate rounds for collection for
recyclables)

» Street cleansing and litter collection

« Bulky waste collections

« Hazardous household waste collections

« Household clinical waste collections

« Garden waste collections

o Drop-off/bring systems

« Any other household waste collected by the authority.

Community recycling programmes of household waste can be included in the
recycling rate.

Note; the following are excluded:

« Incinerator residues

« Beach cleansing wastes

« Rubble

« Home composted waste

» Clearance of fly-tipped wastes
» Abandoned vehicles
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e Re-used waste material.

'Civic Amenity Site' means places provided by the WDA at which persons resident in
the area may deposit their household waste (services provided under Section
51(1)(b) of the Environmental Protection Act).

2.1.1 Calculation of Recycling Rate

For Waste Collection Authorities (Amber Valley BC, District of Bolsover Council,
Chesterfield BC, Derbyshire Dales DC, Erewash BC, High Peak BC, NE Derbyshire
DC, and S Derbyshire DC), calculate as:

X/Y x 100, where:

X = Tonnage of household waste collected by the WCA which is sent for recycling
(including private/voluntary collections of household waste for recycling).
Y = Total tonnage of household waste collected by the WCA (including
private/voluntary collections of household waste for recycling).

For Waste Disposal Authorities (Derbyshire CC), calculate as:
X/Y x 100, where:

X = Tonnage of household waste collected by the WDA which is sent for recycling
plus tonnage of household waste which is sent for recycling by the constituent WCAs
(including private/voluntary collections of household waste for recycling).
Y = Total tonnage of household waste collected at Civic Amenity sites by the WDA
plus total tonnage of household waste collected by constituent WCAs (including
private/voluntary collections of household waste for recycling).

For Unitary Authorities (Derby City Council), calculate as:

X/Y x 100, where:

X = Tonnage of household waste collected by the authority which is sent for
recycling (including private/voluntary collections of household waste for recycling).
Y = Total tonnage of household waste collected by the authority (including
private/voluntary collections of household waste for recycling).
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2.2 BV 82b
Percentage of household waste composted.

Composted means, the controlled biological decomposition and stabilisation of
organic waste, under conditions that are predominantly aerobic and that allow the
development of thermophilic temperatures as a result of biologically produced heat.
It results in a final product that has been sanitised and stabilised, is high in humic
substances and can be used as a soil improver, as an ingredient in growing media,
or blended to produce a top soil that will meet British Standard BS 3882,
incorporating amendment No 1. In the case of vermicomposting these thermophilic
temperatures can be substituted by the introduction of worms.

Calculation of this indicator includes composting undertaken at a central, or
community, composting facility. Home composting is not to be included. The tonnage
to be used in calculation is the material sent for composting to these facilities.

2.3 BV 82c
Percentage of heat, power and other energy recovered from household waste.
To be completed by Waste Disposal Authorities.
Categories are exclusive
'Heat, power and other energy recovered' means:
« The controlled combustion of waste in specialised plant specifically to
generate power and/or heat from the waste feedstock.
« The controlled combustion of refuse derived fuel (RDF) in specialised plant
specifically to generate power and/or heat from the waste feedstock.
« The production of gaseous fuels by reacting hot carbonaceous waste with air,
steam or oxygen (gasification).
« The thermal decomposition of organic waste to produce gaseous, liquid and
solid products by pyrolysis.
» The biological degradation of organic wastes by anaerobic digestion.
The following shall not be included:

« Methane recovery from landfill.
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2.4 Other BVPIs

Other relevant BVPIs for Waste Collection Authorities and Waste Disposal
Authorities are:

BV 82d: Percentage of household waste sent to landfill.

BV84: Kilograms of household waste collected per head of population
BV 86: Cost of waste collection per household

BV87. Cost of waste disposal per tonne for municipal waste

BV90: User satisfaction (every three years and next due in 2006/7)
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APPENDIX 3: WASTE TREATMENT AND DISPOSAL TECHNOLOGIES
3.1 Materials Recovery Facilities (MRFs)

MRF's can be ‘low tech’, whereby there may only be one sorting belt with several
line pickers and perhaps an over-band electro-magnet to remove steel cans; these
are normally specified in conjunction with ‘kerbside’ segregation schemes.
Alternatively, they can have any number of additional items of equipment for sorting
co-mingled dry recyclates.

The success of a ‘Clean’ MRF is dependent on being able to introduce effective
segregation at source, which in turn requires that the public are committed to making
it work. There are many examples throughout the UK where ‘Clean’ MRF’s have
been shown to be effective, and the development and use of such facilities may
need to be considered in future rollout of the waste strategy.

3.2 Composting

There are four main types of composting process:
Windrow composting

In-vessel composting

Vermiculture

Anaerobic digestion

3.2.1 Windrow composting

Material for windrow composting is first shredded to reduce the material to a more
manageable size and also to increase its surface area, as this leads to higher activity
by the micro-organisms which drive the process. Materials are usually mixed to
produce the ideal composting substrate and are constructed into elongated piles
called windrows. Microbial activity in the windrows causes temperatures to rise to
between 55-70°C. The windrows are monitored throughout the composting process
to ensure that the optimum temperature, oxygen concentration and moisture content
are maintained. The windrows are turned periodically, to introduce fresh air, and
watered to maintain the ideal conditions for composting.

The high-temperature (thermophillic) phase at the beginning of the composting

process usually lasts about 2-4 weeks as the microbes use up the available nutrients

in the feedstock materials. During this stage, animal and plant pathogens which may

be dangerous for animal and human health are destroyed, ensuring that the final

product is safe to use. Composting continues after this initial phase at lower

temperatures resulting in the destruction of compounds which might be toxic to
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plants (phytotoxins). This active phase lasts for a total of about 12-16 weeks, and
once this is complete, the compost is allowed to mature for between 1 and 3 months.
Once the compost has been matured, it is screened to remove the larger pieces of
material, such as stones and pieces of wood. Compost sold as a soil improver is
usually screened to a particle size of 10 mm diameter and smaller.

3.2.2 In-vessel composting

The principles of in-vessel composting are the same as open-air windrow
composting, in that the process relies on the action of micro-organisms to break
down feed stocks. However, in-vessel systems allow a greater degree of control over
the process and can automatically adjust the temperature, oxygen and moisture
regimes within the material by being within an enclosed environment. There are
many different designs of in-vessel system such as a hall, tunnel or container and
the most appropriate system for any given application depends on a variety of
factors including nature of feedstock, degree of automation/ flexibility required, and
financial and spatial constraints, with many of these systems involving forced
aeration of the compost rather than aeration by mechanical turning.

3.2.3 Vermicomposting

Vermicomposting relies on the actions of earthworms, and the micro-organisms in
their gut, to break down organic materials, and produce a nutrient rich product.
Vermicomposting is different to composting in that an environment is established in
which the worms can thrive and reproduce rather than being killed off. The worms
process organic materials and excrete them as castings, similar to finely textured
soil.

There are three types of vermicomposting
e Windrow system
e Stacked bins
e Continuous flow reactors.

Vermicomposting is less robust than in vessel composting and is therefore not
practised widely in the UK.

3.2.4 Anaerobic Digestion (AD)

AD is a process which breaks down organic matter into simpler materials, under
aqueous conditions and in the absence of oxygen. The main product of the
digestion process is a methane rich bio-gas which is suitable as gas engine
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feedstock with subsequent energy recovery. Alternatively, the bio-gas can be further
refined as a vehicle fuel.

AD is a process with a good track record, however this record has been built on the
treatment of mainly source specific waste streams such as farm slurries, sewage
sludges, botanical wastes and food or industrial organic wastes.

AD systems come in a wide variety of sizes and operating parameters, although as
stated earlier, there is no track record of their ability to treat MSW in the UK,
although a new facility is operational at Wanlip by Biffa Leicester. This facility has
been designed to process the organic material from their recycling facility at Bursom.
The composting process is carried out in cylindrical digestion tanks where the
organic waste is liquefied, heated, and broken down by bacteria, with the methane
gas produced used to generate electricity.

Additionally, there are approximately 12 plants operating in Europe, using MSW as
their primary organics feedstock. A good reference plant is the plant installed by
Valorga at La Coruna in Northern Spain, which has a design capacity of 140,000tpa
of MSW. Western Isles Council, Scotland, has specified AD for the treatment of their
organic waste from MSW, with the plant due to be built and commissioned during
2005.

Of the companies who have built AD plants for MSW, the one with the most
experience is Valorga, from France.

Other companies include:-

e Waasa/WABIO( Finland),

e Wehrle Werk ( Germany ),

e lonics Italbia, Snamprogetti and BTA from lItaly, and

e Dranco in Spain.
These companies are responsible for the 12 plants currently using MSW in AD
plants.

3.3 Thermal Treatment
3.3.1 Energy from Waste

Energy from Waste is a well established, reliable, cost-effective means of treating

MSW and thereby diverting biodegradable materials from landfill disposal. It is a

process which is used by most countries in Europe, with plants in such locations as

the centres of Paris, Barcelona and Copenhagen. The majority of these plants make
SLR Consulting Ltd
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use of Moving Grate technology within the main furnace chambers, although Fixed
Gate and Fluidised Bed systems are also in use.

Reference plants (all UK) are many and varied, both in size and location. There are

currently thirteen operational Energy from Waste incinerators in the UK, with a
number of others at various stages in the planning process.
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Table A3.1 Existing and Proposed EfW facilities in the UK

Plant Location Operator / Bidder Status
Basingstoke Hampshire Onyx *
Birmingham West Midlands Onyx *
Bolton Greater Manchester Greater Manchester Waste Ltd *
Cleveland Teeside Sita *
Coventry West Midlands Coventry and Solihull Waste Disposal ik
Dudley West Midlands Martin Engineering *
Dundee Scotland Dundee Energy Recycling *
Eastcroft Nottingham |Nottinghamshire Waste Recycling Group 7//?
Edmonton Greater London

Sita *
Isle of Man Isle of Man Sita i%
Isle of Wight Isle of Wight

Biffa *
Lerwick Shetland Islands *
Porthmellon Isle of Scilly *
SELCHEP Greater London *

Onyx
Sheffield South Yorkshire Onyx *
Stoke-on-Trent Staffordshire i/k
Swansea Wales HLC *
Wolverhampton West Midlands Martin Engineering *
Aylesbury Vale Buckinghamshire <>
Bodmin Cornwall Compact Power <>
Bournemouth Dorset <>
Bridgwater Somerset <>
Compton Bassett Wiltshire Hills Waste <>
Easington Durham <>
Luton Bedfordshire <>
Newton Aycliffe Durham O
Preston Lancashire Sita <>
Redruth Cornwall Compact Power <>
Stroud Gloucestershire <
Port th H hi

ortsmou ampshire Onyx A

Southampton Hampshire Onyx A
Lakeside Slough Grundon Waste Management A

* Operational

<> Anticipating Incineration after 2005

A Recently completed / under construction
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3.3.2 Gasification and Pyrolysis

This is a technology which has been much researched for the treatment of a variety
of organic materials. It has, so far, proven to be capable of reliably operating with
specific, mainly homogenous materials, such as wood waste or chicken feathers, but
has little or no track record when faced with the diverse materials that comprise
MSW.

A pilot plant, of a capacity of approximately 8,000tpa, has been operating in Bristol
by Compact Power. Compact Power also has planning permission for a 60,000tpa
plant in Dumfries, which they would hope to build within the next two years. This
plant will be designed to take MSW and other waste streams, including clinical waste
and animal by-products.

An example of small scale thermal treatment is ENERGOS AS , a Norwegian
company who currently has 8 projects in Scandinavia and South Korea, using a
combination of gasification and pyrolysis on a small scale. These plants, which have
capacities typically in the order of 10,000 — 50,000 tonnes per annum, provide an
economic solution for small scale, local MSW treatment.

3.3.3 Autoclaving

Autoclaving (AC), as an MSW treatment technology has mainly been developed in
the USA, and in the UK is marketed by a 6 main suppliers.

The system comprises a sealed, rotating chamber into which unsegregated waste is
loaded. The waste is sterilised via application of pressurised steam, which together
with mechanical agitation, gives rise to a physical breakdown of the organic
materials and sterilisation of the waste mass, making for more easily processed
materials and healthier conditions for the management of the recovered products.

At present there are no full scale plants operating in the UK.

AC plants are modular, with typically two AC chambers, fitted in parallel, capable of
handling 100,000tpa of MSW in total, being installed. The main advantage of AC is
its ability to maximise the quantity of organics separated as sterilised fibre for
composting, biogas production, RDF production or any other potential use.
Technology providers, being aware of the likely limitation on the outlets for RDF in
the UK, are developing products, (and markets), made from the sterilised fibre
produced from the AC plant.
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3.3.4 Mechanical-Biological Treatment (MBT)

MBT plants have been operated in Europe since the early 90’s, particularly in Italy,
The Netherlands, Germany, Austria and the Scandinavian countries as a means of
pretreating MSW prior to landfill. MBT can be simply described as a process that
takes mixed residual wastes from the domestic and commercial waste streams and
through various screening, conditioning and sanitising processes extracts recyclable
materials and produces a stabilised biowaste. Within the UK, there has been a
significant interest in this type of technology by the private sector waste
management companies and by Local Authorities as a potential means of converting
residual waste to compost or an RDF for combustion in cement kilns, power stations
or other high temperature plants. Contracts have been confirmed over the last 2/3
years which make use of MBT, such as Shanks-ELWA with the Ecodeco process
and Biffa-Leicester with the Hese Umwelt system. Others are expected to be
confirmed in the near future, so there is evidence that MBT is becoming an
acceptable treatment process which appears to satisfy the technical needs of the
LA’'s, the commercial requirements of the private sector waste management
companies and the financial risk criteria of the banks. The main technology suppliers
are as follows:

Table A3.2: Technology Suppliers

Company UK Plants Other plants

Ecodeco, Italy Marketed by Shanks in the 6 plants in Italy
UK Proposed 5 plants in East
London, one in Dumfries.

Sorain Cecchini, WRG may market in the UK Malagrotta, Rome (300,000 tpa)
Italy

Herhof None at present Many plants in Germany and
Umwelttechnik, Italy ranging from 85,000 to
Germany 150,000 tpa

Vandenbrook/ None at present Reference plant at Vagron
Grontmij, (230,000 tpa) combined with
Netherlands AD

Haase None at present Existing plants in Germany and
Energietechnik Spain.

AG, Germany 2 new plants in Luebek,

Germany (150,000 tpa) & Leon,
Spain ( 200,000 tpa)

Babcock None at present Plants in Austria, Switzerland
Borsig/Steinmuller and other European locations
Valorga, Austria
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Hese Umwelt, Leicester on behalf of Biffa Many plants in Germany
Germany 140,000 tpa

Global Preferred bidder for Eastern Creek, Australia
Renewables Lancashire waste contract

In total it is estimated that there are over 70 operational MBT plants in mainland
Europe, with another 20 or so expected to be constructed in the next 2/3 years,
including the ones in the UK already discussed. In addition to the six companies
listed, there are a further 20 (approximate) companies, mainly German, Austrian,
Italian or Dutch who market MBT plants for MSW treatment.

Juniper Consultancy Services have recently produced a report that analyses all
known MBT systems. The report provides a useful guide to the companies, their
processes and the way they produce different end products (Juniper Consultancy
Services (2005) MBT: A guide for Decision Makers - Processes, Policies, and
Markets).

3.4 Landfill

Although many measures are being introduced in the UK and Europe to discourage
the reliance on landfill it is inevitable that there will always be residues and waste
that cannot be recovered/recycled or treated that will need to be disposed of to
landfill. Landfill will therefore always remain an essential element of any fully
integrated waste management strategy, whether on a local, regional or national
scale, albeit at a much reduced rate.
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3.5 Outline of Waste Management Technologies

Table assumptions:
e Small — Medium Scale (up to 80,000 Tonnes per annum) Applications
e Large Scale (From 80,000 Tonnes per annum) Applications

Table A3.3: Waste Treatment Issues and Requirements

Technology

Pre-treatment
requirements

Land

requirements

m2

Environmental Issues

Visual
Considerations

Other Information

Waste Transfer

Transfer
station
road/rail/
water

none

Up to 10,000
(small —
medium)

10,000
upwards
(large)
depending on
throughput

Odour (not inert sites)
and significantly
reduced by being in a
building with air
treatment (unless using
intermodal units for
collection). Noise,
traffic.

Bunkers of materials
awaiting transport
(inert sites); for
biodegradable
wastes, it is best if
enclosed in a
standard industrial
type building with air
control (unless using
intermodal units for
collection then
storage of ISO
containers)

Convenient way of
bulking materials for
transport purposes —
intermodal collection
and transport
currently being
trialled which makes
transfer no more
than a pile of ISO
containers
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Technology

Pre-treatment
requirements

Land
requirements
m2

Environmental Issues

Visual
Considerations

Other Information

Transfer none Up to 10,000 Water pollution, safe Stacked and Convenient way of
station (small — storage of chemical palletised drums, and | bulking materials for
hazardous medium) wastes, depending on bulk tanks — could be | transport purposes —
waste size may require housed in standard care must be taken
10,000 COMAH and/or industrial type in storage of
upwards hazardous substances building hazardous wastes
(large) planning regulations.
depending on | Odour, noise, traffic
throughput
Household | None 1,200 Traffic, litter, noise Split level facility with | Convenient way of
Waste minimum at least 10 roll-on/off | segregating waste
Recycling skips and vehicle for recycling and
Centre parking composting
(Civic
Amenity
Site)

Recycling and composting
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Technology

Pre-treatment
requirements

Land
requirements
m2

Environmental Issues

Visual
Considerations

Other Information

applicable for
green wastes
in the long
term

material, water pollution
risks

material, situated on
a concrete pad —
should have a water
treatment plant to
deal with run off.

_ Presortingto | 75— 120,000 Risk of odour and bio- Very wide range of Large variety of
Composting | ensure aerosols but should be | potential visual options including
—invessel | piswaste only eliminated through appearances from small community or

process controls and industrial buildings large
containment, noise, with external industrial/commercial
traffic maturation of producer scale
compost product to options
containerised units
with external
pipework; external
maturation area
Composting | Presorting to | 7,500 — 80,000 | Risk of odour and bio- Open air composting | 7,500m? just
—windrow | ensure plus aerosols — should not be | — rows of waste in sufficient space for
biowaste located within 250m of | various states of 5,000tpa green
only; occupied property, composting resulting | waste
probably only noise, traffic, windblown | in a brown earth like

80,000 m? required
for 80,000t
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Technology

Pre-treatment
requirements

Land
requirements
m2

Environmental Issues

Visual
Considerations

Other Information

Anaerobic
digestion

Presorting to
ensure
biowaste and
size
reduction
only
preferred
feedstock but
can operate
on unsorted
waste.
However,
gives rise to
more
residuals to
dispose of,
also can be
used for
organic
industrial
wastes

2,000 upwards
(small —
medium)

26,000
upwards

(large)

Traffic, risk of odour and
water pollution but both
should be controlled
through process control,

Sewage works type
installation, tanks
both enclosed and
open, could be
housed in an
industrial type
building with
shredder for basic
pre-treatment, gas
collection pipe-work
and gas storage

2,000 m? sufficient
space for 500m?® tank
processing 6,000tpa
— also generates
power
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Technology

Pre-treatment
requirements

Land
requirements
m2

Environmental Issues

Visual
Considerations

Other Information

Clean Presorting Depends on Traffic, noise, risk of Standard industrial
Materials via separate | waste odour and water type building
Recycling | collection for | collection pollution but both should
Facility dry method be controlled through
recyclables Up to 14,000 process control,
(small —
medium)
14,000
upwards
(large)
Dirty none Up to 14,000 Traffic, noise, risk of Standard industrial May have long term
Materials (small — odour and water type building problems with
Recycling medium) pollution but both should marketing recyclates
Facility 14,000 be controlled through
upwards process control
(large)
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Waste Treatment
Mechanical | Pre-sorting of | 10,000 (small | Risk of odour but should | High Industrial Modular units
biological | recyclables — medium) be eliminated through building available at 60,000t
treatment | preferable process controls. size — slight saving
through 16,000 Traffic, noise on land take per unit
source upwards when more than one
segregation | (large) sited together
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quantities of hazardous
wastes generated from
flue gas treatment and
water treatment,
residuals can be treated
as aggregate

- Presorted to | 4,500 —7,500 Risk of odour but should | Industrial building Modular units, 7,000
Gasification | remove (small — be eliminated through with stack (typically | —50,00tpa. Power
recyclate & medium) process controls, noise, | 30 — 35m high) generation
size traffic, air emissions well
reduction 15,000 inside Waste
preferred upwards Incineration Directive
feedstock (large) standards, small
quantities of hazardous
wastes generated from
flue gas treatment and
water treatment,
residuals can be treated
as aggregate
_ Presorted to | 4,500 — 7,500 | Risk of odour but should | Industrial building Modular units,
Pyrolysis remove (small — be eliminated through with stack (typically | 20,000 — 50,00tpa.
recyclate & medium) process controls, noise, | 30 — 35m high) Power generation
size traffic, air emissions well
reduction 15,000 inside Waste
preferred upwards Incineration Directive
feedstock (large) standards, small
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Only residual | 30,000 — Risk of odour but should | Industrial plant with 50,000 m2 area will
Waste to waste will be | 50,000 be eliminated through stack — height of handle 250,000tpa
Energy combusted process controls, air stack dependant on | plant
emissions well inside topography
Waste Incineration
Directive standards,
small quantities of
hazardous wastes
generated from flue gas
treatment and water
treatment, noise, traffic,
water pollution
Final Disposal
Landfill Source Dependant | Dust, noise, traffic, Similar to quarries Should not be sited
biodegradable | segregation |on depth of | water pollution risk, but with additional within 250m of
to ensure no | fill and odour, landfill gas, litter | litter problems occupied property
hazardous length of
materials anticipated
life
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Table A3.4: Advantages and Disadvantages of Residual Treatment Technologies

Technology Advantages Disadvantages
Mechanical ¢ ability to accept a wide variety of waste inputs ¢ no discernable track record in the UK
Biological e achieves a weight reduction of the biodegradable  markets for RDF, the main output

Treatment, MBT

fraction of the MSW of up to 25%

¢ ability to accept non source segregated putrescibles
from the residual waste

¢ recovery of additional material for recycling

¢ residue stream is reduced, saving on landfill disposal
costs

product from the process are very
limited in the UK.

e the quality of some of the recyclates
can be unacceptable to reprocessors
due to the levels of contamination.

Autoclaving e maximises recovery of organic material as sterilised e Not proven in the UK but working
fibre with a range of potential markets plants elsewhere.
o Sterility of product aids manual sorting and reduces o Sterilised fibre market is immature
H&S issues
e Mobile demonstration unit available
Anaerobic e Process is easily controlled e Potential odours and emissions
Digestion e High throughput relative to area of plant footprint « Difficulty in maintaining biological
e Proven track record in Europe activity under certain physical
« Potential sales of energy generated from the biogas conditions
produced ¢ Not proven in the UK on MSW but
e Unlikely to encounter the planning resistance of working plants elsewhere
incineration
e High recovery rates of materials.
Pyrolysis and | e Low output of hazardous emissions o Little track-record operating on MSW
Gasification e Compact facilities e May be perceived as incineration

Waste to Energy

e accepts a wide variety of waste inputs

e public perception, and thereby
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e proven track record over many years and in many political pressure, against new
locations facilities
e can make full use of the energy available within the ¢ fly ash produced is a hazardous
waste to produce power material, which requires specific,
e significant reduction in the weight of material from the | though manageable, treatment
original MSW going to landfill e recent rulings from the European
e bottom ash can be recycled in the construction courts which suggest that faciltiies
industry built solely for the purpose of
incinerating waste will not qualify as
recovery.
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APPENDIX 4: DEVELOPMENT OF LONG TERM GENERIC WASTE
MANAGEMENT OPTIONS

4.1 Baseline Information

The strategy document provides details of municipal waste arisings in Derbyshire for
2004/05. This data has been used as the basis for future waste projections.

4.2 Waste Projections

It is recognised that municipal waste arisings throughout the UK are increasing year
by year, with current annual growth for the UK as a whole put at 3% per annum’.
Figure A4.1 depicts waste arisings in Derbyshire for Municipal Waste up to the year
2020 for a number of growth rate scenarios:

1.

2.

6.

Population growth, calculated as a steady growth of 0.29% up until the year
2020.

Local growth, calculated as a declining growth rate. Running at 2.5% until the
year 2009/10 then declining to 1.5% until the year 2014/15 and finally a growth
of just 1% until the final calculated year of 2020.

Regional growth, calculated as a steadily declining growth rate, starting at
3.6% and reducing gradually to a zero growth rate in the year 2015/16.
Derbyshire regional growth; again a declining growth rate starting at 2.5% and
reducing to zero growth by the year 2015/16.

Modified local growth, this growth rate is based on the Derbyshire regional
growth except includes a 0.75% increase in the year 2007/08 on top of the
predicted results. This increase is to account for the introduction of green
waste collections by councils.

No growth.

Figure A4.1 also depicts years which are of relevance to waste management either
because of imposed landfill directives or because of recycling and composting
targets coming into force in that year. These targets are:

By 2010 to reduce BMW land filled to 75% of that produced in 1995.
By 2013 to reduce BMW land filled to 50% of that produced in 1995.
By 2015 to reduce BMW land filled to 35% of that produced in 1995.

To recycle or compost at least 25% of household waste by 2005.
To recycle or compost at least 30% of household waste by 2010.

! www.defra.gov.uk/environment/waste/index.htm
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To recycle or compost at least 33% of household waste by 2015.

To recover value from 40% of municipal waste by 2005.
To recover value from 45% of municipal waste by 2010.
To recover value from 67% of municipal waste by 2015.

At this point in time, the most appropriate waste growth scenario is deemed to be the
modified local growth scenario, as this most closely reflects the Regional Waste
Strategy’ preferred option. This figure will be used in subsequent development and
modelling of the various waste management scenarios.
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Figure A4.1 Municipal growth projections for Derbyshire

Recycle/Compost 25%
Recover Value 40%

Recycle/Compost 30%
Recover Value 45%

Recycle/Compost 33%
Recover Value 67%

700,000

650,000

600,000

550,000 -

500,000 -

450,000 -

waste arisings (tonnes per annum)

400,000 -

350,000 -

300,000 -

2004/05 | 2005/06

2006/07

2007/08

2008/09

2009/10

2010/11

2011/12

2012/13

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

O Regional Growth (3)

M Local Growth (2)

O Modified Local Growth (5)
B Derby Regional Growth (4)
W Population Growth (1)

O No Growth (6)

540,379 | 559,832
540,379 | 553,888
540,379 | 553,888
540,379 | 553,888
540,379 | 541,957
540,379 | 540,379

579,986
567,735
570,062
567,735
543,540
540,379

598,778
581,929
587,507
580,509
545,128
540,379

616,023
596,477
599,257
592,120
546,720
540,379

631,546
611,389
609,744
602,482
548,317
540,379

645,188
626,674
618,890
611,519
549,919
540,379

656,801
636,074
626,626
619,163
551,525
540,379

666,259
645,615
632,893
625,355
553,136
540,379

673,455
655,299
637,639
630,045
554,752
540,379

678,304
665,129
640,827
633,195
556,372
540,379

680,746
675,106
642,430
634,778
557,997
540,379

680,746
681,857
642,430
634,778
559,627
540,379

680,746
688,675
642,430
634,778
561,262
540,379

680,746
695,562
642,430
634,778
562,902
540,379

680,746
702,518
642,430
634,778
564,546
540,379
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4.3 Options Development

The waste hierarchy is broadly accepted as the guiding principle for securing a more
sustainable waste management system. The hierarchy suggests that the most
effective environmental solution is to minimise the generation of waste. Where
further reduction is not practicable, products and materials can sometimes be used
again, either for the same or for a different purpose (reuse). Failing that, value
should be recovered from waste through recycling or composting, or through energy
recovery. Only if none of these offers an appropriate solution should waste be
incinerated without energy recovery, or disposed to landfill. In practice, strategic
waste management options will comprise a combination of these methods, because
the ‘best’ option will often vary according to the type of waste, its source and
composition, and the viability of alternative methods, both generically and in the local
context. A variety of different methods can also be used for the collection and
transport of waste. Overall, an integrated approach will be required to manage total
waste arising, and this will include landfill for residual wastes for which no alternative
is available. The Government’s statutory and non-statutory landfill diversion,
recycling and recovery targets, together with the Landfill Directive (as presented in
section A4.2) provide a framework for identifying future waste management strategy
for Derbyshire. However, these targets can be met (or exceeded) by various means
and a range of options is discussed below.

A number of waste management options have been considered that meet or exceed
the Landfill Directive targets. These options are based on achieving a minimum 45%
recycling target, with two options based on 55% recycling/composting

4.4 Outline of Options

The following generic waste management options have been developed and
evaluated by the Derbyshire Councils:

e OPTION 1: Moderate (45%) source segregation for recycling / composting
with the residual waste being processed in an Autoclave/MBT plant.

e OPTION 2: Moderate (45%) source segregation for recycling / composting
with the residual waste being processed in a MBT plant with RDF production
to a level to meet LATS requirements.

e OPTION 3: Moderate (45%) source segregation for recycling / composting
with the residual waste being processed in an Anaerobic Digestion plant
(AD).

e OPTION 4: Moderate (45%) source segregation for recycling / composting
with the residual waste being processed in an Energy from Waste plant
(EfW), maximising diversion from landfill.

e OPTION 5: High (55%) source segregation for recycling / composting with
the residual waste being processed in an Anaerobic Digestion plant (AD).
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e OPTION 6: High (55%) source segregation for recycling / composting with
the residual waste being processed in an Energy from Waste plant (EfW),
maximising diversion from landfill.

Details of the evaluation process are presented in Appendix 5.
4.5 Outline of Options

Option 1. Moderate source segregation with the residual waste being
processed in an autoclave Mechanical Biological Treatment (MBT) plant.

The basis of this option is to achieve a 45% source segregated recycling and

composting effort, with residual waste processed through an autoclave MBT process
yielding recycling; RDF production, and residual landfill.

FIGURE A4.2: FLOW CHART FOR OPTION 1

\| Total MSW arisings \|

v v
Source Segregation 45% Residual Treatment 55%
Recycling & Composting MRF 8% Landfill 20% RDF 27%

+ A
[ Landfil27% |1 (-)Losses 20% |

All percentages represent the percentage component of the original total MSW
arisings

Option 2: Moderate source segregation with the residual waste being
processed in an Mechanical Biological Treatment (MBT) plant with Refuse
Derived Fuel (RDF) production to a level to meet the LATS requirements.

The basis of this option is to achieve a 45% source segregated recycling and
composting effort, with just enough residual waste sent to an MBT plant to meet
LATS targets. This residual waste would be processed by recycling, RDF
production, and in-vessel composting.
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FIGURE A4.3: FLOW CHART OF OPTION 2 WASTE FLOWS

| Total MSW arisings |

v

Source Segregation 45%

Residual Treatment 55%

Recycling & Composting

Bio-
MRF 3% stabilisation
14%

Landfill 16%

RDF 22%

[incineration |
A4 A 4 v
l Landfill 36% [ Olossesi6% |

All percentages represent the percentage component of the original total MSW

arisings

Option 3: Moderate source segregation with the residual waste being
processed in an Anaerobic Digestion plant (AD) e.g. Leicester City.

The basis of this option is to achieve 45% source segregated recycling and
composting, with residual waste processed by recycling, RDF production, in-vessel
composting, and anaerobic digestion.
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FIGURE A4.4: FLOW CHART OF OPTION 3 WASTE FLOWS

Total MSW arisings |

v

Source Segregation 45%

Recycling & Composting

v

Residual Treatment 55%

MRF 3% | AD 30%

Landfill RDF 11%

11%

|

In vessel

- vV

[ Ew |

N
[ Landfil44% ¢ ()losses8% |

All percentages represent the percentage component of the original total MSW

arisings

Option 4: Moderate source segregation with the residual waste being
processed in an Energy from Waste (EfW) plant maximising diversion from

landfill.

Option 4 replicates levels of source-segregated composting and recycling achieved
in Options 1, 2 and 3, with all residual waste being incinerated by means of an EfW

plant.

FIGURE A4.5: FLOW CHART OF OPTION 4 WASTE FLOWS

Total MSW arisings |

v

Source Segregation 45%

Recycling & Composting

| Residual Treatment 55% |

| Landfill 14%

|[«——— (-)Losses 41% |
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All percentages represent the percentage component of the original total MSW
arisings

Option 5: High source segregation with the residual waste being processed in
an Anaerobic Digestion plant (AD).

The basis of this option is to achieve a 55% source segregated recycling and
composting effort, with residual waste processed by recycling, RDF production, in-
vessel composting, and anaerobic digestion.

FIGURE A4.6: FLOW CHART OF OPTION 5 WASTE FLOWS

\| Total MSW arisings |

Source Segregation 55% Residual Treatment 45%
Bio-

Recycling & Composting MRF 2%| stabilisation | AD 16% | Landfill 9% | RDF 9%
9%

EfW

y
I Landfill 36% le——] () Losses 7%

All percentages represent the percentage component of the original total MSW
arisings

Option 6: High source segregation with the residual waste being processed in
an Energy from Waste (EfW) plant maximising diversion from landfill.

Option 6 replicates levels of source-segregated composting and recycling achieved
in Option 5, with all residual waste being incinerated by means of an EfW plant.
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FIGURE A4.7: FLOW CHART OF OPTION 6 WASTE FLOWS

| Total MSW arisings |

|
v v
Source Segregation 55% | Residual Treatment 45% |
Recycling & Composting

| EfW 45% |

A
[ Landfil 11% [« (-)Losses34% |

All percentages represent the percentage component of the original total MSW
arisings

4.6 Overview of Options

Six potential options (Option 1 to 6) for the future management of Municipal Waste in
Derbyshire have been presented. These Options have been assessed against the
relevant Landfill Directive Targets to determine compliance or non-compliance.
Targets up to 2020 have been considered.

All Options achieve or exceed the Landfill Directive Targets for 2020.

Option 3 has the highest percentage of waste going to landfill. Option 6 is the
highest landfill diversion option with only the inert ash produced by incineration
cons