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Coronavirus (Covid19)
Please note that this report and the work that has informed it was developed before and during the
Coronavirus (Covid19) pandemic in 2020. The pandemic has fundamentally changed the way we
live in the immediate term and may influence the quantity and composition of waste generated by
society in the future and behaviours towards recycling. It is not yet known what the long-term effects
may be, but the Partner Authorities are taking this into account when planning future services.
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Glossary
Abbreviation

Definition

CC

Constituent Council.

CLO

Compost Like Output.

Consistency

Refers to the Government’s policy (within the national Resources and
Waste Strategy) for recycling collection services to be delivered in a
clear and consistent, way ensuring that the same set of materials can
be collected in broadly the same way across the country. This links
with the Mayor of London’s ‘minimum service standards’ as set out in
the London Environment Strategy.

DRS

Deposit Return Scheme.

EfW

Energy from Waste Plant.

ELJRWS

East London Joint Resources and Waste Strategy.

F (charts)

Flatted properties.

GLA

Greater London Authority.

Horizon scanning

The process of research to identify policy, legal and behavioural
changes that can have an impact on waste arisings and composition.

HHLD/HH

Household.

Housing growth

The change in the number of households over a specified time period.

IBA

Incinerator Bottom Ash.

LACW

Local authority collected waste, i.e. all waste collected by a local
authority.

LCA

Life Cycle Assessment.

LES

London Environment Strategy.

MBT

Mechanical Biological Treatment.

MRF

Materials Recovery Facility.

NI192

National Indicator 192: Indicator measuring the percentage of
household waste arisings which have been sent by the Authority for
reuse, recycling composting or treatment by anaerobic digestion.

Participation

The proportion of households that make use of a service.

Prevention

Waste Framework Directive: ‘measures taken before a substance,
material or product has become waste, that reduce:
(a) the quantity of waste, including through the re-use of products or
the extension of the life span of products;
(b) the adverse impacts of the generated waste on the environment
and human health;
(c) the content of harmful substances in materials and products.’

RCV

Refuse Collection Vehicle.
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Recognition

WRAP: ‘the amount of a targeted material collected from participating
households as a percentage of the total amount of the targeted
material available from those participating households in the
programme’.

Recycling

Waste Framework Directive: ‘any recovery operation by which waste
materials are reprocessed into products, materials or substances
whether for the original or other purposes. It includes the reprocessing
of organic material but does not include energy recovery and the
reprocessing into materials that are to be used as fuels or for
backfilling operations’.

Reuse

Waste Framework Directive: ‘any operation by which products or
components that are not waste are used again for the same purpose
for which they were conceived’.

RRC

Reuse and Recycling Centre.

SL (charts)

Street Level properties.

Waste composition

The different types of waste material within the waste stream and their
characteristics.

Waste growth

The change in waste generated by a household (kg/household) over a
specified time period.

WSCM

Whole Systems Cost Model.
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1 Introduction
East London Waste Authority (ELWA) and the four Constituent Councils (CCs), namely the London
Boroughs of Barking & Dagenham, Havering, Newham and Redbridge, are preparing for the end of the
existing arrangements for waste treatment and disposal in 2027, when the existing residual waste
contract comes to an end. The five Partner Authorities need to be able to forecast potential future waste
arisings and reuse and recycling performance in order to predict future infrastructure requirements and
target setting.
In order to do this, the Partner Authorities need to know what household collection services might look
like in the future and what contribution these services may bring to waste reduction and recycling
performances. Investigating the impact of future collection services enables the Partner Authorities to
determine what facilities may be required to treat and manage the different waste streams and also to
gain insight into what capacity the Partner Authorities need to secure for treating the quantity of waste
materials that will need to be managed.
This Technical Report 4 provides detail of the work carried out to model the impact of a range of
collection service options that were discussed with and agreed by the Partner Authorities. The report is
structured to provide information about the engagement carried out with key stakeholders throughout
the process, the methodology used to assess the relative performances of the collection service options
and the significance of the modelling results to the Partner Authorities’ infrastructure needs. The report
provides detail of the results of the modelling exercise for the Partner Authorities as a whole, with
specific information for the Constituent Councils set out in the accompanying appendices.

1.1 Stakeholder engagement
Analysing and modelling future collection services required a substantial and significant input from the
Partner Authorities throughout the modelling workstream. Key officers provided crucial data and
operational information on their collection service configurations, Constituent Council-specific
operational and policy considerations and preferences for future collection services.
In addition to structured engagement via meetings throughout this workstream, Ricardo was in regular
liaison with ELWA’s Head of Strategy and Development through phone calls, progress meetings and
email communication.
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2 Investigating future waste collection services
2.1 Context
The Partner Authorities need to understand the nature and volume of waste that they will be collecting
and managing over the period of this strategy, up to 2057 to be able to plan appropriate waste
processing and management infrastructure. The forecasting exercise carried out and reported on in
Technical Report 2, provides projections for the quantity and composition of waste that may arise within
the region. Overlaid onto the forecasting and using the bespoke Waste Flow Model (WFM) devised for
the Partner Authorities (Technical Report 1), are the projected impacts of waste and reduction initiatives
that the Partner Authorities may implement to divert waste from collection services. The next step is to
investigate how much material might be presented for collection to the Constituent Councils from
households and businesses and what levels of recycling performance may be achievable through
different configurations of collection services.
To take this forward Ricardo has undertaken a series of modelling exercises to estimate the
approximate amounts of waste that the Constituent Councils are likely to collect through a set of
collection service options. The options have been assessed and compared on the basis of cost,
recycling performance and carbon emissions generated. Of particular interest to the Partner Authorities
is the future split between collections of organic waste, dry recyclables and residual waste, as these
key waste streams require specific treatment processes, if the Partner Authorities are to maximise
performance towards statutory recycling targets. The modelling results support the Partner Authorities’
to plan for achieving performance targets and also to secure appropriate materials processing and
treatment capacity.
The collection service options have been reviewed on a Constituent Council basis. This report focusses
on combined results and individual Borough results can be found in the appendices.

2.2 Current collection services
The four Constituent Councils currently deliver comprehensive collection systems to residents and in
some cases, businesses as well, and these services vary from Borough to Borough. Two Boroughs
(Barking and Dagenham and Newham) deliver their services through in-house operations and one
contracts to an external operator (Havering). Since the baseline year, one Borough (Redbridge) has
transitioned to a local authority trading company from a service provided by an external contractor.
The collection services delivered by the Constituent Councils in the baseline year (2018/19) are set out
below, separated into street level properties and flatted properties. There may have been changes to
how services are delivered since 2018/19, which will not be reflected in this section.
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Table 1. Street level property collection services:

Borough
Barking & Dagenham

Service
Weekly refuse
Fortnightly commingled recycling
Fortnightly garden waste

Container
140L bin
240L bin
140L bin

Havering

Weekly refuse

Sacks

Weekly commingled recycling

Sacks

Fortnightly garden waste

240L bin

Weekly refuse

240/360L bin / sack

Fortnightly commingled recycling

Bin / sack

Garden waste free on request

sack

Weekly refuse

Sacks

Weekly glass, cans, plastic
bottles recycling

55L box

Fortnightly garden waste

Sacks

Newham

Redbridge

Table 2. Flats collection services:

Borough
Barking & Dagenham

Havering
Newham
Redbridge

Service
Weekly refuse
Fortnightly commingled
recycling

Container
Bulk 1100L + bins

Weekly refuse

Bulk 1100L + bins

Weekly commingled recycling

Bulk 1100L + bins

Weekly refuse

Bulk 1100L + bins

Weekly commingled recycling

Bulk 1100L + bins

Weekly refuse

Bulk 1100L + bins

Fortnightly commingled
recycling

Bulk 1100L + bins

Bulk 1100L + bins

Separating collection services by property type is a key factor for future service provision by the
Constituent Councils. Growth in household numbers in all Constituent Councils in the future is expected
to take place predominantly through a growth in the number of flats, which will impact decision-making
on the delivery of future collection services. We have taken this into account in the modelling work by
providing a separate set of assumptions for performance and costs relating to flats. Flats above shops
were modelled in line with the specific service operations delivered on a Constituent Council basis,
therefore some flats above shops are included in street level or flats collection services accordingly.
Further detail of resources used to deliver the baseline collection services is set out in Appendix A.

2.3 Benchmarking
To understand the Partner Authorities’ 2018/19 recycling performance, a benchmarking exercise was
carried out. Benchmarking allows comparisons with other local authorities with similar demographics
and household waste collection services, with the purpose of understanding current performances and
to allow assumptions to be made on how the performance may change under different recycling
collection services and configurations. The WRAP Local Authority Waste and Recycling Portal was
used to conduct the benchmarking, which provides local authority performance for services across the
United Kingdom.
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2.3.1 Partner Authority setting - Rurality
Demographic setting is expressed as ‘rurality’, which is measured using levels of urbanisation and
deprivation within the authorities being assessed. The rurality rating for the four Constituent Councils,
as set by WRAP, are as below:
Barking and Dagenham – rurality 1 (predominantly urban, higher deprivation)



Havering – rurality 2 (predominantly urban, lower deprivation)



Newham – rurality 1 (predominantly urban, higher deprivation)



Redbridge – rurality 2 (predominantly urban, lower deprivation)

2.3.2 Benchmarking results
The benchmarking results are displayed in terms of ‘quartiles’ providing information about where the
authority sits with regard to recycling performance next to similar local authorities. This exercise informs
the yield assumptions that are applied to the modelled options detailed later on in this report. An
example detailing the results for Barking and Dagenham is shown in Figure 1. Benchmarking results
for each Constituent Council are included in Appendix C.
Figure 1: Sample benchmarking results – Barking and Dagenham

Key highlights from the benchmarking results show that:
1. Barking and Dagenham performed well, when compared to other authorities in rurality index 1
with similar collection services (commingled excluding glass). The comparator authorities are
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Newham, Portsmouth City and Glasgow. Barking and Dagenham performed best of the four
authorities for paper and in the middle quartiles for cards, cans and plastic bottles.
2. Havering is the only rurality index 2 authority that operates a weekly residual waste collection
service and a weekly recycling collection with no glass in the commingled mix, therefore it did
not have any comparator authorities. Performance on card, cans and plastic bottles is in the
lower quartiles when compared to the UK average, but when compared to other London
authorities, performance for paper, card and plastic bottles performs better, in the upper
quartiles.
3. Newham performed well, when compared to other authorities in rurality index 1 with similar
collection services (commingled excluding glass). The comparator authorities are Barking and
Dagenham, Portsmouth City and Glasgow. Newham performed best of the four authorities for
cards, cans and plastic bottles and in the second quartile for paper.
4. Redbridge comparator authorities are Richmond-upon-Thames and Southend-on-Sea as
authorities in rurality index 2 with similar collection services (twin stream, paper out). Redbridge
performed in the second quartile for paper and performed least well for card, glass, cans and
plastic bottles.
In terms of overall recycling performance, the Partner Authorities rank in the middle to low performance
when compared to other London Boroughs, as shown in Figure 2 below.
Figure 2: London Borough recycling performance comparison 2018/19

Source data: Waste Data Flow 2018/19

For comparison purposes, the WRAP rurality indices of the Boroughs detailed above are:


Bexley – rurality 2 (predominantly urban, lower deprivation)



Ealing – rurality 2 (predominantly urban, lower deprivation)



Bromley – rurality 4 (mixed urban/rural, lower deprivation)
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Southwark – rurality 2 (predominantly urban, lower deprivation)



Waltham Forest – rurality 1 (predominantly urban, higher deprivation)



Haringey – rurality 1 (predominantly urban, higher deprivation)



Hammersmith and Fulham – rurality 2 (predominantly urban, lower deprivation)



Wandsworth – rurality 2 (predominantly urban, lower deprivation)



Westminster – rurality 2 (predominantly urban, lower deprivation)

Current performance and benchmarking results have been used to devise options for collection service
modelling, to estimate future recycling levels and in particular to calculate the measures required to
achieve recycling targets set out in the London Environment Strategy.

3 Modelling collection service options
This section provides information on the work delivered to model five different waste and recycling
collection service configurations. The modelling exercise provides crucial information of the
approximate tonnages of waste that are likely to be collected from future frontline services and in what
form those materials will be presented. This enables the Partner Authorities to make informed decisions
on the processing and treatment infrastructure that will be needed to manage the separate waste
streams and the likely recycling performance that could be achieved. The modelling options were
designed to ensure that services were consistent with the minimum recycling collection standards set
out in the London Environment Strategy and focussed on four key waste streams:


Dry recyclable materials



Food waste



Garden waste



Residual waste

In all options, separate food waste collections were modelled from both street level properties and flats.
Modelling focussed on analysing the expected recycling performance, resources required and costs
associated with delivering the different collection service options. The carbon impacts of the different
options were then assessed using a separate tool. This modelling allowed the Constituent Councils to
assess the relative benefits and attributes of each service option for their individual consideration.

3.1 Modelled options
The Partner Authorities discussed and agreed the collection service options to be modelled, as set out
in Figure 3. These align with the Mayor of London’s ‘minimum service standards’ set out in the London
Environment Strategy, as well as the Government’s Consistency proposals that are included in the
national Resources and Waste Strategy. In addition to the current baseline service (2018/19), different
collection service options were modelled, applied to the year 2028/29 as the ‘modelling year’ being the
first year following the end of the Partner Authorities’ Integrated Waste Management Services Contract.
In order to compare options with the baseline, an option was applied to 2028/29 that represents the
current services, taking into account the forecasting work of future waste composition and quantity that
is reported on in Technical Report 2. This is the ‘Baseline +’ service, which also takes into account
expected housing growth between the baseline year and the modelling year.
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Figure 3: Collection service options

Note: ‘CC’ refers to Constituent Council (as the Partner Boroughs are referred to in relevant legislation).

The Options can be described as follows:
Baseline
Baseline+ 2028/29
Single Stream
Twin Stream
Multi Stream

current baseline services
current baseline services projected to 2028/29
commingled recyclables collection with separate food waste collection
recyclables collections alternate between separate paper/card and mixed
plastic/metal containers each week, with a separate food waste collection
multi-stream recyclables collection with 1) commingled paper and card; 2)
cans, plastic bottles and pots, tubs and trays; 3) glass; with separate food
waste collection

The range of options for collecting recycling covers the key variations from the Government’s
Consistency proposals with respect to service delivery and reflect the changes in collections that the
Partner Authorities may choose to implement in the future, subject to assessment of technical and
economic practicability, as well as environmental benefits. All options include a weekly residual waste
service to meet local needs. For all options, the container and vehicle types for street level properties
and flats were discussed and agreed with the Constituent Councils prior to modelling.

3.2 Modelling assumptions
In order to reduce complexity in the modelling, a set of general assumptions was discussed and agreed
with the Constituent Councils to be applied to all collection options for all four Boroughs, such as:


Separate and weekly food waste collections built into all options (other than the comparator
Baseline+ option)



Consistent collection container types and size requirements for all waste streams



Consistent collection vehicle types, sizes and configurations for all waste streams



Standard frequency of collections



Variations of the above for collecting from street-level properties versus flats



Number of crew required per collection service
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Yields of dry recyclable materials and food waste for performance modelling (from
benchmarking exercise)



Contamination levels of dry recyclable materials



Set out and participation rates from householders for recycling services.

Overlaid on top of these general assumptions were Borough-specific assumptions that relate to each
Constituent Council’s particular circumstances. These include assumptions such as:


Number of households residing in street level properties, flats and flats above shops



Distance from the start point of collections to the collection round



Distance from the last collection point to the transfer point or ‘tip’ for waste and recyclable
materials



Average speed of vehicles on the collection round



Number of households ‘passed’ per collection round distinguished between street level
properties and flats.

For each Constituent Council, a full set of assumptions was used to model the five collection service
options and allow comparisons to be made between the options, on a Borough by Borough basis.

3.3 Modelling methodology
The modelling has been undertaken using Ricardo’s proprietary collections modelling suite. Ricardo’s
suite is a Microsoft Excel-based group of three models designed to project the resource requirements
associated with different kerbside recycling collection services. It provides relative comparisons
between the costs of implementing and running those different service types. The suite comprises of
three parts:


Collections Resourcing model – using the waste flow projections from the forecasting, our
previous step, this model calculates the resources (vehicles, labour) required for a set of
collection service options;



Collections Cost model – using the outputs from the Collections Resourcing model, this model
calculates the costs associated with the chosen collection services;



Whole Systems Cost model – using the outputs of the Collections Cost model, this model
calculates the overarching cost of each service option, taking into account the benchmark costs
of waste processing, treatment, disposal and revenues from the sale of recyclable materials.

3.3.1 Baseline models
In order to accurately model the resource requirements and costs of the different collection service
options, it is essential to first model the baseline service (current situation) correctly. This is important
as the options modelling is calibrated by the baseline. Any inaccuracies in the baseline will therefore
skew the results of the options modelling. This requires careful input of operational data to accurately
represent the current systems. Data collation sheets pertaining to this information were circulated to the
Constituent Councils and completed by key officers, prior to commencing modelling. The data collated
included specific inputs regarding the services provided and Borough circumstances e.g. the number
of households served, current service profile, travel times, tipping times and vehicle configuration.
Waste composition data and current cost data were also collated. This data has been verified by the
Partner Authority officers prior to being used in the baseline modelling. Figure 4 below provides an
example of baseline data for Havering that was verified by Borough officers. Baseline service data for
all Constituent Councils is set out in Appendix A.
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Figure 4: Havering - baseline collection services

3.3.2 Options modelling
Once the baseline models had been verified by the Partner Authorities, each Borough’s service data
was inserted into the collections model and used as the basis for modelling the varying collection service
options set out in Figure 3. Performance assumptions were then used in the options modelling, taken
from the benchmarking exercise described in Section 2.3, which referenced WRAP’s Local Authority
Waste and Recycling Portal1 to ensure the use of appropriate data in the models.
For the modelling purposes, WRAP’s 2017/182 figures for material yields were used to:
understand the trend in recycling yields for each of the proposed recycling collection service

options considered


identify authorities running collection services similar to the ones proposed in each option



analyse their performance and



establish expected performance for each option.

Growth in household numbers in all Constituent Councils in the future is expected to take place
predominantly through a growth in the number of flats, which will impact decision-making on the delivery
of future collection services. This was taken into account in the modelling work by providing a separate
set of assumptions for performance and costs relating to flats.

3.4 Modelling results
The modelling results provide indicative performances for each collection service option in terms of
expected recycling levels. The results also provide indicative costs and resourcing requirements to
deliver each collection service option. The results displayed in this section and in the corresponding
appendices should be used to assess the relative and proportionate differences in costs of future
collection options against the current baseline, rather than be used for local service planning or
budgetary purposes. This is primarily because the modelling has been designed to review likely
performances for the strategic purposes of determining possible future waste processing and
infrastructure needs. The modelled options are projected forwards to year 2028/29 as the modelling
year and cannot therefore be used as a comprehensive service review.

3.4.1 Performance
In this context performance is measured in terms of the levels of recycling expected to be achieved
from each collection service option. The expected performance is of interest to the Partner Authorities

1
2

http://www.wrap.org.uk/content/local-authority-waste-and-recycling-information
http://laportal.wrap.org.uk/
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in determining approximate tonnages of materials that could be collected through each service, which
supports decision making regarding the approximate processing capacity required to recycle and treat
those material streams. Figure 5 provides consolidated recycling performance data for all collection
service options for the four Constituent Councils, considering only the kerbside service (so excluding
the additional sources of material that impact on overall local recycling performance, such as street
cleansing waste and deliveries to Reuse and Recycling Centres).
Figure 5: All Partner Authorities – consolidated recycling collection options kerbside arisings and
performance results (i.e. not including RRCs, bring banks and any recycling from residual wastes)

The results for each Constituent Council are set out in Appendices D-G. The key performance highlights
are:
1. All options provide kerbside (street level and flats) collection recycling rates only, therefore
additional performance from Reuse and Recycling Centres, recycling banks and processing of
other household waste streams such as street cleansing arisings and the recycling of nonhousehold commercial waste collected by the Constituent Councils would increase these
levels.
2. The Single Stream Option provides the highest recycling performance with a 25% kerbside
recycling rate.
3. In line with benchmarking results, participation and capture rates for dry recycling are
anticipated to decrease as the amount of householder effort required to separate materials into
separate containers increases, such that Twin Stream yields are lower than Single Stream, and
Multi Stream yields are lower than Twin Stream.
4. Baseline + is the lowest performing option as this option does not involved separate food waste
collections. This is due in part from the increase in the proportion of flatted properties projected
in the modelling from the baseline year to 2028/29.

3.4.2 Resources
Modelling results for resources are broken down by equipment and staffing required for each of the four
Constituent Councils. An example of how resource requirements are impacted by each collection
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service option, is shown in Figure 6 and Figure 7 below. Appendices D-G show the results for each
Constituent Council.
Figure 6: All Constituent Councils – number of vehicles per option

The charts here provide the vehicles and staffing numbers required for all four Boroughs for streetlevel and flats collections combined.
Figure 7: All Partner Boroughs – staffing numbers per option

The modelling results show the following key implications for resourcing for the different collection
service options in comparison to the baseline service:
1. The Baseline+ Option reflects an increase in resourcing required due to housing growth in
comparison to the baseline year.
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2. The Baseline+ Option, requires fewer collection vehicles than the Single Stream Option, as it
has continued to assume recycling services are provided on a fortnightly basis (as in 2018/19)
in two of the Constituent Councils compared to the weekly service modelled for Single Stream.
3. For the Twin Stream Option, which includes alternate week recycling collections for two dry
recycling streams, an assumption is made that vehicles are not shared between the two
services which marginally reduces the efficiency of collection operations, hence a higher
number of vehicles is required than for Single Stream.
4. The Multi Stream Option requires a higher number of vehicles and drivers as the collection
service moves more slowly on the collection round and overall capacity of the vehicle is lower
than a standard RCV due to the nature of placing materials into three separate compartments
on the vehicle, hence rounds are smaller and more vehicles are needed.

3.4.3 Gross collections costs
The model initially produced gross collection costs, which cover only the vehicle, staffing, container,
fuel, maintenance and other costs associated with providing the different collection services. These
costs do not include any differences in treatment costs and material sale income for the different waste
streams (this is picked up later in this report), nor any funding provided through regimes such as
Extended Producer Responsibility.
Collection cost results are broken down by vehicles, staff, containers and other costs for each of the
four Constituent Councils. An example of how gross collection costs are impacted by each collection
service option is shown in Figure 8 below. Appendices D-G show the results for each Constituent
Council.
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Figure 8: All Constituent Councils, Gross Collection Costs, rounded to the nearest £100k

The collection cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Collection costs are primarily driven by vehicles and staff required, so options that require a
higher number of vehicles are consequently more expensive. None of the options are projected
to be less expensive than the Baseline Option or Baseline+ Option.



The 2028/29 Baseline+ Option is more expensive than the 2018/19 Baseline due to housing
growth.



The Twin Stream Option is more expensive than the Single Stream Option due to a greater
number of containers and collection rounds (and thus vehicles and staffing resources) being
required for this system.



The Multi Stream Option is the most expensive due to a greater number of collection rounds,
more expensive multi-compartment vehicles used for the recycling collection, and the stacked
box system that is more costly than other container types modelled.

As noted above, these findings are just for the collection costs, before the treatment costs and potential
material sale income are taken into account.

4 Managing the collected materials
Following the collections resourcing and cost modelling, the Whole System Cost Model (WSCM) was
then used to examine what happens to the waste and recycling after collection. While the Collections
Resourcing and Collections Cost models focus on kerbside collected waste streams (kerbside residual,
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dry recycling, garden waste and food waste), the WSCM examines all streams, including commercial
waste, RRC waste, street cleansing arisings and others.
The WSCM gathers the following outputs:
 Waste tonnes, waste streams and destinations from the Waste Flow Model


Collection costs from the Collections Cost Model

The WSCM also requires assumptions for the following inputs:
 Gate fees for each processing facility


Prices for materials that are segregated and sold on for recycling



Handling costs, if excluded from gate fees



Haulage costs, if waste streams are transferred or hauled for onward processing

The WSCM uses the outputs from the Waste Flow Model and the Collections Cost Model, along with
the input assumptions to calculate the total whole system cost for each Constituent Council.

4.1 Modelling options for processing and treating materials
Ricardo modelled the Baseline Option with residual waste being treated at the existing Mechanical
Biological Treatment (MBT) facilities, whilst all other options assumed residual waste will be treated at
Energy from Waste (EfW) facilities. This approach was taken as outline analysis of the anticipated waste
treatment market in 2028 indicates that EfW is likely to be one of the main options available for treating
the residual waste, and assuming its use allows the Partner Authorities to understand future recycling
performance with no contribution from materials recovered via MBT or other technologies.
Comprehensive work will be undertaken by the Partner Authorities on this area through the
development of a waste treatment procurement plan, which will identify technology options, assess the
market in more detail, model the viability for greater levels of recycling to be achieved through recovery
from residual waste, and determine the best overall approach for securing future waste treatment
capacity.
This whole systems approach provides the Partner Authorities with a basis to compare the indicative
overall costs and performance of the different collection options.
Gate fee assumptions are summarised in Table 3.
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Table 3. 4Gate Fee Assumptions, Whole System Cost Model

Processing Facility
Energy from Waste
Hazardous Landfill
MBT
Twin-Stream MRF

Gate Fee Assumption (£/tonne)
£93
£226
£118
£31

Current and Single Stream MRF

£53

Windrow Composting

£24

Anaerobic Digestion

£19

Street Sweepings Processing

£45

Textiles Recycling

£25

Glass Recycling

£25

Dirty MRF

£53

RRC

£303

4.2 Modelling results
4.2.1 Performance
In contrast to the kerbside performance in section 3.4.1, whole system performance takes into account
all waste streams, such as commercial waste, RRC waste and other streams. It also includes the backallocation of recycling that currently results from treatment of residual waste at MBT facilities, such as
glass, metals and compost-like output (CLO).
There are two primary whole system performance metrics of interest; NI192 and Local Authority
Collected Waste (LACW) Recycling Rate. NI192 is a national indicator that measures the proportion of
household waste arisings sent for reuse, recycling, composting or treatment by anaerobic digestion.
The LACW Recycling Rate measures the total proportion of all waste arisings collected by the local
authority (including collections of fly-tipping and commercial waste) sent for reuse, recycling,
composting and treatment by anaerobic digestion. The key difference between the two metrics is that
the NI192 metric only examines household waste, whereas the LACW Recycling Rate metric examines
all local authority collected waste.
There are considerations around the inclusion of three components for both of these metrics:
 Recycling captured by a future Deposit Return Scheme (DRS)


Recycling of metals recovered from incinerator bottom ash (IBA) at energy from waste facilities



Organic recycling of compost-like-outputs (CLO) at MBT facilities

It has been assumed that recycling captured through a future Deposit Return Scheme will be included
in the metrics discussed above, but the other two items will not be included. However, organic recycling
of CLO has been included for the Partner Authorities to date, so this component has been included for
the Baseline Option only. It is not expected to be countable towards future local recycling rates, even if
the MBT facilities continue to be used beyond 2027, owing to anticipated changes coming into effect
for how local recycling performance is calculated. Examples of the combined results for all Partner
Authorities are shown in Figure 94. Appendices D-G show the individual results for each Partner
Authority. The reduction in recycling performance shown between the Baseline and Baseline+ options
3
4

Includes handling cost.
Modelled in Baseline Option on the basis of the existing contract. This cost does not reflect future cost for operating the plant outside the PFI.

Ref: Ricardo/ED13247/Issue Number P1.0

Ricardo Energy & Environment

Waste Flow Model – Collections Modelling | 19

is due to the loss of compost-like output (CLO) from the MBT plants that is currently included in recycling
rates. This will not be able to be included in the Partner Authorities’ recycling rates in the future.
Figure 9: All Partner Authorities, Whole System Performance – Metrics

Figure 10: All Partner Authorities, Whole System Performance – Summary

The whole system performance modelling results show the following key implications for the different
collection service options in comparison to the Baseline service:
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Performance for the Baseline+ Option is lower than the Baseline Option due to the loss of CLO
from the performance metric, as well as the increased number of flatted properties anticipated
in 2028/29.



The Single Stream Option is the best performing option, with a predicted performance of:
o

NI192 34.2%,

o

LACW 34.7%

4.2.2 Whole system costs
Examples of the combined whole system cost results for all Partner Authorities are provided in Figure
11. Appendices D-G shows the individual results for each of the Partner Authorities.
Figure 11: All Partner Authorities, Whole System Costs, Residual Waste to EfW

The whole system cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Whole system costs follow a similar trend to collection costs (Figure 8), as collection costs
constitute a large portion of the whole system costs. The Multi Stream Option is the most
expensive, due to the high collection costs.



The WSCM shows that the additional collection costs associated with multi-stream collections
are not offset by higher material incomes. This could be adjusted if better prices are achieved
for the higher-quality segregated materials, but it should be noted that many material prices
have fallen in recent years so there may be fewer opportunities for increased income through
this route.



The Single Stream Option is the cheapest of the three collection systems that collect the full
range of materials set out in the Government’s Consistency proposals.
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The increased costs for Twin Stream and Multi Stream reflect the higher collection costs and
the lower recycling rates relative to Single Stream, resulting in higher residual waste tonnages
and consequently higher disposal costs.



The Baseline+ Option is modelled to be cheaper than the Baseline due to the fact that the
Partner Authorities will no longer be paying an ‘all-in’ contract cost for all waste streams to be
managed. This will enable recycling and organic treatment to be paid for separately from
residual waste, and at generally lower costs per tonne.

5 Environmental performance
5.1 Measuring carbon emissions
This section of the report provides information on the carbon analysis that was undertaken on the
collections service options. The carbon modelling was carried out using the Greater London Authority’s
proprietary Environmental Performance Standard 5 (EPS) tool. The tool works by linking a set of
emissions factors to a mass flow model which accounts for changes in tonnages through different
collection systems. A life cycle assessment (LCA) methodology is used to track the impacts of waste
management systems, using a global warming potential indicator. The greenhouse gases within the
scope of the EPS include carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) emitted during
waste management activities including recycling, treatment, transport and landfill. These are converted
to CO2 equivalents (CO2 eq.) for the purposes of reporting carbon emissions from waste management
activities.
This element of modelling is influenced by the nature of material treatment and processing. In order to
provide a “level playing field” for comparison of the collection options it was assumed that all options
(excluding the Baseline Option) would use EfW for residual waste treatment, which as noted earlier in
this report is based on an outline analysis of the waste treatment market in 2028 and a need to
understand what recycling performance would look like without any contributions from recovery of
materials from the residual waste. This does not mean that EfW will be the residual waste treatment
option of choice; the actual treatment processes that will be used for residual waste will be determined
through further work that the Partner Authorities will conduct in the development and implementation of
a procurement plan, and the carbon impacts of different solutions will be re-analysed once further
detailed information on potential options is available.
This is an initial analysis for the purposes of comparing the collection options set out in this report, which
themselves have been modelled to determine likely future recycling performance and the potential
amount of waste treatment capacity that will need to be secured from 2027. The Partner Authorities will
be undertaking further work to determine how best to deliver local collection services and will also be
developing a waste treatment procurement strategy to explore the options for managing collected waste
and recycling in the future. Further analysis of carbon impacts should be repeated as part of these
processes, as any changes in collection systems or processing methods will have a bearing on the
indicative carbon emissions performance calculated through the EPS tool.

5.2 Results
Figure 12 below, provides the combined performance for all Partner Authorities across the five modelled
collection service and processing options, with regard to carbon emissions from each system,
expressed in CO2 eq. Borough-specific carbon performance results are provided in Appendices D-G.

5

https://www.eunomia.co.uk/reports-tools/eps-ready-reckoner-greenhouse-gas-guidance/
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Figure 12: All Partner Authorities, Carbon Emissions Performance, Residual Waste to EfW

Total Carbon Impacts (tonnes CO2 eq)

The carbon impacts are measured in terms of tonnes of CO2 equivalent emitted for each service option.
The results clearly show that as recycling increases and is diverted away from treatment and disposal
options (landfill, MBT, EfW), carbon emissions decrease. It is worth noting that transport impacts
associated with the collection of waste by the CCs are only a small contributor to the overall carbon
impacts. All options considered show results that are below Net Zero carbon emissions and the key
assumption in this analysis is that for every tonne of waste recycled into a new product, raw materials
are conserved and the energy used to produce these raw materials is factored into the carbon modelling
equation as a saving.
Therefore, the results shown in Figure 13 above, indicate that the Single Stream option produces 42,290
tonnes of CO2 eq. emissions, but also saves 57,272 tonnes of CO2 eq. emissions, giving a net saving
of 14,982 tonnes. This is equivalent to the emissions from 107 trips for one passenger to travel to the
moon and back by plane, or the amount of energy needed to power 4,300 average 3-4 bedroom UK
homes for a year.

6 Conclusions
The collections modelling was principally designed for the following key purposes:


to provide data in relation to the amount of recycling (tonnes) that the Partner Authorities could
expect to collect from the end of the current contract (2028/29) to the end of the Joint Strategy
period, up to 2057

Ref: Ricardo/ED13247/Issue Number P1.0

Ricardo Energy & Environment

Waste Flow Model – Collections Modelling | 23



to assess the relative performance of different possible collection methodologies to compare
the recycling performance, costs or carbon impacts in the context of setting the Joint Strategy



to allow the Partner Authorities to plan for the likely waste and recycling treatment processing
capacity that they will need from 2028/29



to allow for joint targets to be set between the Partner Authorities and to establish the combined
level of recycling that could be achieved.

The key findings of the assessment were:
Recycling Performance


Taking into account household collections and processing of materials from other sources e.g.
Reuse and Recycling Centres (RRC), bring banks and other streams such as street cleansing
arisings, the best performing option is the Single Stream option. This achieves 34.7% recycling
of LACW. The largest fraction of waste in all options remains the residual waste stream.



The modelling reveals that against the baseline recycling performance of 2018/19, if the Partner
Authorities do nothing and retain their current recycling and processing services, their combined
recycling rate will decrease by approximately 1.5% to 23.8% against a backdrop of waste
growth attributed to an increase in the number of households that the Constituent Councils
expect to experience. This is exacerbated by the projected dominance of flatted properties
within these growth forecasts, which pose particular challenges when encouraging
householders to participate in recycling collection schemes. In addition, we expect some of the
specific benefits to performance that are gained from using the MBT plants to no longer be
included in calculating recycling rates, in particular the contribution made by reprocessing
recovered organic materials from these facilities.



Comparing the collection options that meet the requirements of the Government’s Consistency
agenda, the variance in recycling performance between them is small (33.7% - 34.7% LACW).
This provides the Partner Authorities with a guide to help them start planning for future waste
treatment processing arrangements, particularly for residual waste, without needing to make
immediate decisions on the design of collection systems after 2027.



Increases in recycling performance come predominantly from additional dry recycling materials
being included in future collection systems, the launch of food waste services, and smaller
contributions from reuse and a Deposit Return Scheme (DRS) for drinks containers. It is not
yet known how a DRS service will operate, but it has been assumed for the purposes of this
modelling that the Partner Authorities will receive performance data that can be included in their
reported metrics.

Costs


In terms of projected costs between the 2018/19 Baseline Option and 2028/29 Baseline+
Option, the collection costs alone are expected to increase by over £3m per year. This is a
reflection of the increased number of households and the additional resources that will be
needed to service them. Taking this forward to a new set of arrangements provides an
opportunity to optimise both collection services and processing methods.



In all 2028/29 Options, the costs of collection are projected to increase. The Baseline+ Option
is the cheapest but will result in lower recycling rates than the Baseline performance.



The Single Stream option provides the best performance in terms of collection costs and
recycling performance. This option assumes a commingled service is delivered for dry mixed
recyclables (where all materials are put into the same container by householders) and a
separate food waste collection service is offered to all properties. The step increase in costs
compared to Baseline+ is due to the new food waste service that will require a separate fleet
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of vehicles and crews, and in addition the purchase costs for dedicated food waste containers
to be provided to households.


The Single Stream option is the cheapest of the options modelled that meets minimum service
standards, has realistic levels of resident participation in recycling services and maintains
collection frequencies that meet local needs.



The Whole System Costs include the gate fee costs for different material streams to be
processed through a range of treatment facilities e.g. the dry mixed recyclables are assumed
to be separated at a materials recovery facility (MRF), and the food waste is assumed to be
processed at an anaerobic digestion facility. Materials haulage and handling costs are included
as separate items, whereas for the Baseline these are covered by the ‘all-in’ costs associated
with the existing waste treatment contract. The Baseline option costs are based on the current
contractual arrangements, whilst all other options assume new arrangements are in place
allowing differential gate fees and revenue streams. The Baseline+ Option is cheaper than the
Baseline when considering whole system costs because the Partner Authorities will no longer
be paying a single “all in” contract price for all waste streams, enabling the sorting and treatment
of recyclables and organic materials to be paid for separately from residual waste and at
generally lower gate fees. In addition, the assumption on future gate fees for treating residual
waste is lower than the current price paid per tonne.

Carbon


The carbon impacts are measured in terms of tonnes of CO2 eq. emitted for each service option.
The results clearly show that as recycling increases and is diverted away from treatment and
disposal options (landfill, MBT, EfW), carbon emissions decrease. The key assumption in this
analysis is that for every tonne of waste recycled into a new product, raw materials are
conserved, and the energy used to produce these raw materials is factored into the carbon
modelling equation as a saving. Transport impacts associated with the collection of waste by
the Constituent Councils are only a small contributor to the overall carbon impacts.

Overall, the most cost effective and achievable option for delivering an improved recycling rate
and reduced carbon impacts is the Single Stream Option. However, the Partner Authorities will
need to monitor developments within national policy and the waste treatment market and ensure that
the assumptions within the modelling are re-visited before any decisions are made on how to deliver
future waste and recycling collection services.
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Appendices
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Appendix A – Baseline Collection Services
Vehicles used
The modelling focuses on the standard kerbside service collection rounds. Havering and Newham have
reported sharing vehicles across different services. Havering’s twin-pack vehicles collect residual and
comingled recycling, and Newham’s vehicles double-shift, collecting residual waste in the morning and
recycling in the afternoon. Vehicles in the other two Constituent Councils are assigned to specific
collection services, resulting in no shared costs or capacity between these services. The number of
vehicles used for the Constituent Councils’ standard kerbside services is shown in Table A 1.
Table A 1. Vehicles used to collect kerbside waste

Borough

Barking and
Dagenham

Havering

Property
Type

Residual
waste

Dry
recycling

Garden
waste

Ancillary

Street Level

8 × 26t RCV
+ 1 narrow

4 × 26t RCV
+ 1 narrow

2 × 26t RCV

-

Flats

3 × 26t RCV
+ 1 narrow

1 × 26t RCV
+ 1 narrow

-

-

3 × 26t RCV

-

Street Level

14 × 32t Twin-pack + 1 narrow

Flats

2 × 26t RCV

1 × 26t RCV

-

-

Street Level

15 × 26t RCV
(AM)

7 × 26t RCV
(PM)

1 × 26t RCV
(PM)

2 × 3.5t van
(AM) + 3 to 4
× 26t RCV

Flats

4 × 26t RCV
(AM)

2 × 26t RCV
(PM)

-

1 × tipper w/
crane

Street Level

13 × 26t RCV

12 × 26t Split
body

6 × 26t RCV

1 × 3.5t Bulky
+ 1 × bin
delivery

Flats

4 × 26t RCV

2 × 26t RCV

-

-

Newham

Redbridge

Distances, tips and times
The Constituent Councils provided some data on driving distances, speeds and durations. Where data
was not available, Ricardo relied on logical assumptions from previous experience. A summary of these
assumptions is shown in tables 2 to 5 below. The times have been subject to minor amendments while
refining the baseline models with each Constituent Council in the model calibration stage.
Table A 2. Barking and Dagenham - distances, tips, times

Street
Level
Number of vehicles at present

Flats Communal

Flats above
shops

Unit

9.0

3.0

Vehicles

10,252.6

10,252.6

Miles

197.2

197.2

Miles

Distance from depot to run

4.0

4.0

Miles

Distance from run to tipping point

5.0

5.0

Miles

Number of tips per day

2.0

2.0

Tips

Average Miles per vehicle per annum
Average Miles per vehicle per week
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5.0

5.0

Miles

20.0

20.0

Miles/hr

Average time unloading

0.1

0.1

Hrs

Average speed on round

2.8

2.8

Miles/hr

Weekly

Weekly

Average speed not on round

Collection Frequency
Table A 3. Havering - distances, tips, times

Street
Level
Number of vehicles at present

Flats Communal

Flats above
shops

Unit

15

2.0

Vehicles

Average Miles per vehicle per annum

9,360

10,140.0

Miles

Average Miles per vehicle per week

180.0

195.0

Miles

Distance from depot to run

4.0

4.0

Miles

Distance from run to tipping point

5.0

5.0

Miles

Number of tips per day

2.0

2.0

Tips

Distance from disposal to depot

5.0

5.0

Miles

20.0

20.0

Miles/hr

Average time unloading

0.1

0.1

Hrs

Average speed on round

2.2

2.7

Miles/hr

Weekly

Weekly

Average speed not on round

Collection Frequency
Table A 4. Newham - distances, tips, times

Street
Level
Number of vehicles at present

Flats Communal

Flats above
shops

Unit

15.0

4.0

2.0

Vehicles

6,500.0

8,500.0

8,500

Miles

125.0

160.0

160.0

Miles

Distance from depot to run

3.5

3.5

3.5

Miles

Distance from run to tipping point

3.5

3.5

3.5

Miles

Number of tips per day

2.0

2.0

1

Tips

Distance from disposal to depot

0.6

0.6

0.6

Miles

20.0

22.00

20.0

Miles/hr

0.2

0.2

0.2

Hrs

Average Miles per vehicle per annum
Average Miles per vehicle per week

Average speed not on round
Average time unloading
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1.7

2.8

3.2

Weekly

Weekly

Weekly

Miles/hr

Table A 5. Redbridge - distances, tips, times

Street
Level
Number of vehicles at present

Flats Communal

Flats above
shops

Unit

13.0

4.0

Vehicles

9,360.0

8,268

Miles

180.0

159.0

Miles

Distance from depot to run

3.5

3.5

Miles

Distance from run to tipping point

3.5

3.5

Miles

Number of tips per day

2.0

2.0

Tips

Distance from disposal to depot

3.5

3.5

Miles

20.0

20.0

Miles/hr

Average time unloading

0.2

0.2

Hrs

Average speed on round

3.0

2.3

Miles/hr

Weekly

Weekly

Average Miles per vehicle per annum
Average Miles per vehicle per week

Average speed not on round

Collection Frequency

Staff Resources
Table A 6. Barking and Dagenham

Item

Assumption

Ancillary staff

2 managers, 4 supervisors, 1 admin

Contracted hours

52 wks/year, 5 days/wk, 7.0hrs/day

Employer pension contribution

20%

Overtime assumptions

5 overtime days/yr,
Overtime rate: ×1.5

Agency work assumptions

Annual leave: 20 days, Bank holidays: 8 days,
Sickness: 5 days, Proportion of cover at driver
rate: 0.6

Table A 7. Havering

Item

Assumption

Ancillary staff

1 manager, 2 supervisors, 2 admin

Contracted hours

52 wks/year, 5 days/wk, 7.4hrs/day
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Employer pension contribution

3%

Overtime assumptions

5 overtime days/yr,
Overtime rate: ×2

Agency work assumptions

Annual leave: 20 days, Bank holidays: 8 days,
Sickness: 5 days, Proportion of cover at driver
rate: 0.6

Table A 8. Newham

Item

Assumption

Ancillary staff

1 manager, 1 assistant manager, 5 supervisors, 1
admin

Contracted hours

52 wks/year, 5 days/wk, 7.2hrs/day

Employer pension contribution

20.5%

Overtime assumptions

5 overtime days/yr,
Overtime rate: ×1.5

Agency work assumptions

Annual leave: 20 days, Bank holidays: 8 days,
Sickness: 5 days, Proportion of cover at driver
rate: 0.6

Table A 9. Redbridge

Item

Assumption

Ancillary staff

1 manager, 4 supervisors, 2 admin, 1 yardperson, 2 business support, 1 apprentice

Contracted hours

52 wks/year, 5 days/wk, 8hrs/day

Employer pension contribution

20%

Overtime assumptions

5 overtime days/yr,
Overtime rate: ×1.5

Agency work assumptions

Annual leave: 20 days, Bank holidays: 8 days,
Sickness: 5 days, Proportion of cover at driver
rate: 0.6
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Verified summary collection service data by Constituent Council
Table A 10. Barking and Dagenham

Table A 11. Havering

Table A 12. Newham
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Table A 13. Redbridge
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Appendix B – Waste Arisings & Composition Data
Waste Arisings for Baseline Year 2018/19
Table B 1. Waste arisings by Borough

45,370

Flats (incl
Flats above
Shops)
10,409

55,778

Recycling

4,542

730

5,272

Green Waste

1,533

0

1,533

Residual
Recycling
Green Waste
Residual
Recycling
Green Waste
Residual
Recycling –
paper and card
Recycling – MDR
Recycling –
Comingled
Green Waste

48,155
11,677
8,057
64,483
9,601
391
55,749

7,618
773
0
17,061
2,624
0
14,722

55,773
12,450
8,057
81,544
12,225
391
70,472

5,516

0

5,516

6,079

0

6,079

0

831

831

5,372

0

5,372

Borough

Barking and
Dagenham

Havering

Newham

Redbridge

Service

Street
Level

Residual

Total

Flats above shops were modelled in line with the specific service operations delivered on a Constituent
Council basis, therefore some flats above shops are included in street level or flats collection services
accordingly.

Waste Composition
Waste composition data has been based on the following sources:



Residual waste: waste composition analysis study, undertaken in 2016



Dry recycling: data from MRFs and the MRF Portal



Garden waste: assumption

Table B 2. Residual waste composition

Material Category

Barking and
Dagenham
(weight %)

Havering

Newham

Redbridge

(weight %)

(weight %)

(weight %)

Recyclable paper

2.2%

3.7%

4.7%

4.3%

Recyclable card & cardboard

2.7%

2.7%

2.8%

3.0%

Non-target paper and card

5.4%

6.0%

5.2%

5.1%

Cartons

0.3%

0.2%

0.2%

0.4%

Plastic films

5.3%

4.4%

4.3%

5.5%
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Barking and
Dagenham

Material Category

(weight %)

Havering

Newham

Redbridge

(weight %)

(weight %)

(weight %)

Plastic bottles

2.0%

1.5%

1.5%

1.1%

PTTs

2.3%

2.7%

1.7%

2.7%

Other dense plastic

1.0%

2.7%

0.7%

1.0%

All textiles

3.4%

4.0%

2.5%

3.2%

AHPs

9.5%

8.7%

7.9%

8.3%

Recyclable glass

6.1%

4.7%

4.9%

2.5%

Garden waste

0.8%

2.3%

5.5%

2.5%

44.6%

40.2%

42.2%

46.0%

Other organics

3.5%

1.7%

4.1%

1.9%

Aluminium (non-ferrous)

0.9%

1.0%

0.8%

1.0%

Steel (ferrous)

2.3%

1.7%

2.2%

1.1%

WEEE

0.9%

1.2%

0.2%

0.8%

Misc combustibles

3.4%

5.5%

4.1%

5.5%

Misc non combustibles

1.2%

3.1%

2.0%

1.4%

Hazardous

0.2%

0.1%

0.1%

0.1%

Fines

1.6%

1.3%

1.7%

1.8%

Contamination

0.0%

0.0%

0.0%

0.0%

All other materials (residual)

0.4%

0.5%

0.5%

0.8%

Total

100%

100%

100%

100%

Food waste

Table B 3. Dry recycling composition

Material Category

Barking
and
Dagenham

Havering

Newham

(weight %)

(weight %)

(weight %)

Redbridge
Comingled
(weight %)

Redbridge
Paper and
Card
(weight %)

Redbridge
Cans,
plastic,
glass
(weight %)

Recyclable paper

25.2%

38.2%

25.2%

25.2%

64.3%

0.0%

Recyclable card &
cardboard

26.7%

25.4%

26.7%

26.7%

32.9%

0.0%

Non-target paper and
card

0.0%

0.0%

0.0%

0.0%

0.0%

23.2%

Cartons

0.0%

2.2%

0.0%

0.0%

0.0%

0.0%

Plastic films

5.8%

0.0%

5.8%

5.8%

0.0%

0.0%

10.9%

8.2%

10.9%

10.9%

0.0%

12.2%

PTTs

4.4%

5.0%

4.4%

4.4%

0.0%

5.5%

Other dense plastic

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

All textiles

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

AHPs

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Recyclable glass

2.9%

0.0%

2.9%

2.9%

0.0%

22.4%

Garden waste

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Food waste

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Plastic bottles
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Barking
and
Dagenham

Havering

Newham

(weight %)

(weight %)

Redbridge
Comingled
(weight %)

(weight %)

Redbridge
Paper and
Card
(weight %)

Redbridge
Cans,
plastic,
glass
(weight %)

Other organics

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Aluminium (nonferrous)

1.7%

1.5%

1.7%

1.7%

0.0%

3.0%

Steel (ferrous)

3.3%

2.5%

3.3%

3.3%

0.0%

6.8%

WEEE

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Misc combustibles

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Misc non
combustibles

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Hazardous

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Fines

2.5%

2.2%

2.5%

2.5%

0.0%

0.0%

16.7%

14.7%

16.7%

16.7%

2.8%6

26.8%

All other materials
(residual)

0.0%

0.0%

0.0%

0.0%

0.0%

0.0%

Total

100%

100%

100%

100%

100%

100%

Contamination

Note: where there are zero values, we have maintained the material(s) within the table to indicate the full range of
materials in our composition. Additionally, average MRF compositions were used instead of compositional audit
data, as the MRF composition was considered to be more accurate than a snapshot provided by a compositional
audit.
Table B 4. Garden waste composition

Material Category

Barking and
Dagenham
(weight %)

Havering

Newham

Redbridge

(weight %)

(weight %)

(weight %)

Garden waste

100%

100%

100%

100%

Total

100%

100%

100%

100%

6

For modelling purposes, the 2.8% contamination in the paper and card stream for Redbridge was moved into the ‘All other materials (residual)’
line
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Appendix C – Benchmarking results
Figure C 1: Barking and Dagenham

Figure C 2: Havering
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Figure C 3: Newham

Figure C 4: Redbridge
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Appendix D – Options Modelling Results: Barking
and Dagenham
This appendix provides the results of the options modelling for Barking and Dagenham.
The modelling results provide indicative performances for each collection service option in terms of
expected recycling levels. The results also provide indicative costs and resourcing requirements to
deliver each collection service option although it should be noted that the results displayed in this
section and in the corresponding appendices should be used to assess the relative and proportionate
differences in costs of future collection options against the current baseline, rather than be used for
budgetary purposes. This is primarily because the modelling has been designed to review likely
performances for the strategic purposes of determining future waste processing and infrastructure
needs. The modelled options are projected forwards to year 2028/29 as the modelling year and cannot
therefore be used as a comprehensive service review.

Collection Results
Performance
In this context performance is measured in terms of the levels of recycling expected to be achieved
from each collection service option.
Figure D 1: Barking and Dagenham – recycling collection options, kerbside arisings and performance
results

The key performance highlights are:
1. All options provide kerbside recycling rates only, therefore additional performance from Reuse
and Recycling Centres, recycling banks and processing of other household waste streams such
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as street cleansing arisings and the recycling of non-household commercial waste would
increase these levels.
2. The Single Stream Option provides the highest recycling performance with a 19% kerbside
recycling rate.

Resources
Modelling results for resources are broken down by equipment and staffing required.
Figure D 2: Barking and Dagenham – number of vehicles per option

Figure D 3: Barking and Dagenham – staffing numbers per option
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The modelling results show the following key implications for resourcing for the different collection
service options in comparison to the baseline service:
1. The Baseline+ Option reflects an increase in resourcing required due to housing growth in
comparison to the baseline year.
2. The Baseline+ Option, requires fewer recycling vehicles than Single Stream Option as recycling
moves from the fortnightly baseline collection service to a weekly collection frequency.
3. For the Twin Stream Option, which includes alternate week recycling collections for two dry
recycling streams, an assumption is made that vehicles are not shared between the two
services, hence a higher number of vehicles is required.
4. The Multi Stream Option requires additional vehicles and staff due to the greater level of sourceseparation and the lower overall capacity of the vehicles.

Gross Collection Costs
Collection cost results are broken down by vehicles, staff, containers, and other costs.
Figure D 4: Barking and Dagenham, Gross Collection Costs, rounded to the nearest £100k

£12.0 M

£10.0 M

Collection Cost

£8.0 M

£6.0 M

£4.0 M

£2.0 M

£0.0 M

Profit/contingency
Other Costs
Container Costs
Staff Costs
Vehicle Costs
Total
Difference from Baseline

Baseline

Baseline+
2028/29

£44k
£495k
£35k
£2,782k
£1,495k
£4,851k
£k

£44k
£495k
£55k
£3,573k
£1,875k
£6,042k
£1,191k

Single Stream Twin Stream Multi Stream
£44k
£495k
£206k
£5,032k
£2,592k
£8,369k
£3,518k

£44k
£495k
£329k
£5,311k
£2,618k
£8,797k
£3,946k

£44k
£495k
£823k
£5,655k
£3,057k
£10,074k
£5,223k

The collection cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Collection costs are primarily driven by vehicles and staff required, so options that require a
higher number of vehicles are consequently more expensive. None of the options are projected
to be less expensive than the Baseline Option or Baseline+ Option.
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The Baseline+ Option is more expensive than the baseline due to housing growth.



The Single Stream Option is more expensive than the Baseline + due to the introduction of
separate food waste collections. This option is the cheapest of the options modelled that meets
minimum service standards.



The Twin Stream Option is more expensive than the Single Stream Option due to greater
source separation at the household, resulting in more resources being required for collection.



The Multi Stream Option is the most expensive due to the more expensive multi-compartment
vehicles used for the recycling collection and the expensive stacked box system.

Whole System Results
Performance
Whole system performance takes into account all waste streams, such as commercial waste, RRC
waste and other streams. It also includes the back-allocation of recycling that occurs at MBT facilities.
Figure D 5: Barking and Dagenham, Whole System Performance – Metrics
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Figure D 6: Barking and Dagenham, Whole System Performance – Summary

The whole system performance modelling results show the following key implications for the different
collection service options in comparison to the baseline service:


The Single Stream Option is the best performing option, with a predicted performance of:
o

NI192 34.3%,

o

LACW 34.8%
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Whole System Costs
Figure D 7: Barking and Dagenham, Whole System Costs, Residual Waste to EfW

The whole system cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Whole system costs follow a similar trend to collection costs, as collection costs constitute a
large portion of the whole system costs. The Multi Stream Option is the most expensive, due to
the high collection costs. The WSCM shows that the additional collection costs associated with
multi-stream collections have not been offset by a higher material income.



The Single Stream Option is the cheapest collection system with food waste.

Carbon Emissions
This section provides a report of the results of carbon modelling that was carried out for the collection
options using the Greater London Authority’s Environmental Performance Standard tool. The carbon
impacts are measured in terms of tonnes of CO2 eq. emitted for each service option. The results clearly
show that as recycling increases and is diverted away from treatment and disposal options (landfill,
MBT, EfW), carbon emissions decrease.

Ref: Ricardo/ED13247/Issue Number P1.0

Ricardo Energy & Environment

Waste Flow Model – Collections Modelling | 43

Figure D 8: Barking and Dagenham, Carbon Modelling Results

Ref: Ricardo/ED13247/Issue Number P1.0

Ricardo Energy & Environment

Waste Flow Model – Collections Modelling | 44

Appendix E – Options Modelling Results: Havering
Collection Results
Performance
In this context performance is measured in terms of the levels of recycling expected to be achieved
from each collection service option.
Figure E 1: Havering – recycling collection options arisings results

The key performance highlights are:
1. All options provide kerbside recycling rates only, therefore additional performance from Reuse
and Recycling Centres, recycling banks and processing of other household waste streams such
as street cleansing arisings and the recycling of non-household commercial waste would
increase these levels.
2. The Single Stream Option provides the highest recycling performance with a 36% kerbside
recycling rate.

Resources
Modelling results for resources are broken down by equipment and staffing required.
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Figure E 2: Havering – number of vehicles per option

Figure E 3 Havering – staffing numbers per option

The modelling results show the following key implications for resourcing for the different collection
service options in comparison to the baseline service:
1. The Baseline+ Option reflects an increase in resourcing required due to housing growth in
comparison to the baseline year.
2. The Baseline+ Option, requires fewer recycling vehicles than Single Stream Option as recycling
moves from the fortnightly baseline collection service to a weekly collection frequency.
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3. For the Twin Stream Option, although the number of vehicles is the same as for the Single
Stream Option, we do expect to see the vehicles’ capacities more fully utilised compared with
the Single Stream Option.
4. The Multi Stream Option requires additional vehicles and staff due to the greater level of sourceseparation and the lower overall capacity of the vehicles.

Gross Collection Costs
Collection cost results are broken down by vehicles, staff, containers, and other costs.
Figure E 4: Havering, Gross Collection Costs, rounded to the nearest £100k

£10,000k
£9,000k
£8,000k

Collection Cost

£7,000k
£6,000k
£5,000k
£4,000k
£3,000k
£2,000k
£1,000k
£k
Baseline
Profit/contingency
Other Costs
Container Costs
Staff Costs
Vehicle Costs
Total
Difference from Baseline

£295k
£148k
£1,427k
£1,579k
£1,394k
£4,843k
£k

Baseline+
2028/29
£295k
£148k
£1,447k
£1,784k
£1,637k
£5,311k
£468k

Single Stream Twin Stream Multi Stream
£295k
£148k
£444k
£3,493k
£2,867k
£7,247k
£2,404k

£295k
£148k
£570k
£3,493k
£2,868k
£7,374k
£2,531k

£295k
£148k
£1,045k
£4,041k
£3,340k
£8,869k
£4,026k

The collection cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Collection costs are primarily driven by vehicles and staff required, so options that require a
higher number of vehicles are consequently more expensive. None of the options are projected
to be less expensive than the Baseline Option or Baseline+ Option.



The Baseline+ Option is more expensive than the baseline due to housing growth.



The Single Stream Option is more expensive than the Baseline + due to the introduction of
separate food waste collections. This option is the cheapest of the options modelled that meets
minimum service standards.



The Twin Stream Option is more expensive than the Single Stream Option due to greater
source separation at the household, resulting in higher container costs.



The Multi Stream Option is the most expensive due to the more expensive multi-compartment
vehicles used for the recycling collection and the expensive stacked box system.
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Whole System Results
Performance
Whole system performance takes into account all waste streams, such as commercial waste, RRC
waste and other streams. It also includes the back-allocation of recycling that occurs at MBT facilities.
Figure E 5: Havering, Whole System Performance – Metrics

Figure E 6: Havering, Whole System Performance – Summary
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The whole system performance modelling results show the following key implications for the different
collection service options in comparison to the baseline service:


The Single Stream Option is the best performing option, with a predicted performance of:
o

NI192 44.0%,

o

LACW 44.9%

Whole System Costs
Figure E 7: Havering, Whole System Costs, Residual Waste to EfW

The whole system cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Whole system costs follow a similar trend to collection costs, as collection costs constitute a
large portion of the whole system costs. The Multi Stream Option is the most expensive, due to
the high collection costs. The WSCM shows that the additional collection costs associated with
multi-stream collections have not been offset by a higher material income.



The Single Stream Option is the cheapest collection system with food waste.

Carbon Emissions
This section provides a report of the results of carbon modelling that was carried out for the collection
options using the Greater London Authority’s Environmental Performance Standard tool. The carbon
impacts are measured in terms of tonnes of CO2 eq. emitted for each service option. The results clearly
show that as recycling increases and is diverted away from treatment and disposal options (landfill,
MBT, EfW), carbon emissions decrease.
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Figure E 8: Havering, Carbon Modelling Results
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Appendix F – Options Modelling Results: Newham
Collection Results
Performance
In this context performance is measured in terms of the levels of recycling expected to be achieved
from each collection service option.
Figure F 1: Newham – recycling collection options kerbside arisings and performance results

The key performance highlights are:
1. All options provide kerbside recycling rates only, therefore additional performance from Reuse
and Recycling Centres, recycling banks and processing of other household waste streams such
as street cleansing arisings and the recycling of non-household commercial waste would
increase these levels.
2. The Single Stream Option provides the highest recycling performance with a 20% kerbside
recycling rate.

Resources
Modelling results for resources are broken down by equipment and staffing required.
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Figure F 2: Newham – number of vehicles per option

Figure F 3: Newham – staffing numbers per option

The modelling results show the following key implications for resourcing for the different collection
service options in comparison to the baseline service:
1. The Baseline+ Option reflects an increase in resourcing required due to housing growth in
comparison to the baseline year.
2. The Baseline+ Option, requires fewer recycling vehicles than Single Stream Option as recycling
moves from the fortnightly baseline collection service to a weekly collection frequency.
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3. For the Twin Stream Option, which includes alternate week recycling collections for two dry
recycling streams, an assumption is made that vehicles are not shared between the two
services, hence a higher number of vehicles is required.
4. The Multi Stream Option requires additional vehicles and staff due to the greater level of sourceseparation and the lower overall capacity of the vehicles.

Gross Collection Costs
Collection cost results are broken down by vehicles, staff, containers, and other costs.
Figure F 4: Newham, Gross Collection Costs, rounded to the nearest £100k

£16,000k
£14,000k

Collection Cost

£12,000k
£10,000k
£8,000k
£6,000k
£4,000k
£2,000k
£k
Baseline
Profit/contingency
Other Costs
Container Costs
Staff Costs
Vehicle Costs
Total
Difference from Baseline

£k
£660k
£122k
£3,636k
£2,435k
£6,853k
£k

Baseline+
2028/29
£k
£660k
£152k
£4,344k
£2,686k
£7,842k
£989k

Single Stream Twin Stream Multi Stream
£k
£660k
£351k
£7,011k
£3,384k
£11,406k
£4,553k

£k
£660k
£425k
£7,107k
£3,295k
£11,487k
£4,634k

£k
£660k
£949k
£7,974k
£4,721k
£14,304k
£7,451k

The collection cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Collection costs are primarily driven by vehicles and staff required, so options that require a
higher number of vehicles are consequently more expensive. None of the options are projected
to be less expensive than the Baseline Option or Baseline+ Option.



The profit/contingency costs are shown as zero for Newham, as this component is built into the
‘Other Costs’ line.



The Baseline+ Option is more expensive than the baseline due to housing growth.



The Single Stream Option is more expensive than the Baseline + due to the introduction of
separate food waste collections. This option is the cheapest of the options modelled that meets
minimum service standards.
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The Twin Stream Option is more expensive than the Single Stream Option due to greater
source separation at the household, resulting in more resources being required for collection.



The Multi Stream Option is the most expensive due to the more expensive multi-compartment
vehicles used for the recycling collection and the expensive stacked box system.

Whole System Results
Performance
Whole system performance takes into account all waste streams, such as commercial waste, RRC
waste and other streams. It also includes the back-allocation of recycling that occurs at MBT facilities.
Figure F 5: Newham, Whole System Performance – Metrics
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Figure F 6: Newham, Whole System Performance – Summary

The whole system performance modelling results show the following key implications for the different
collection service options in comparison to the baseline service:


The Single Stream Option is the best performing option, with a predicted performance of:
o

NI192 27.6%,

o

LACW 28.1%

Whole System Costs
Figure F 7: Newham, Whole System Costs, Residual Waste to EfW
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The whole system cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Whole system costs follow a similar trend to collection costs, as collection costs constitute a
large portion of the whole system costs. The Multi Stream Option is the most expensive, due to
the high collection costs. The WSCM shows that the additional collection costs associated with
multi-stream collections have not been offset by a higher material income.



The Single Stream Option is the cheapest collection system with food waste.

Carbon Emissions
This section provides a report of the results of carbon modelling that was carried out for the collection
options using the Greater London Authority’s Environmental Performance Standard tool. The carbon
impacts are measured in terms of tonnes of CO2 eq. emitted for each service option. The results clearly
show that as recycling increases and is diverted away from treatment and disposal options (landfill,
MBT, EfW), carbon emissions decrease.
Figure F 8: Newham, Carbon Modelling Results
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Appendix G – Options Modelling Results:
Redbridge
Collection Results
Performance
In this context performance is measured in terms of the levels of recycling expected to be achieved
from each collection service option.
Figure G 1: Redbridge – recycling collection options kerbside arisings and performance results

The key performance highlights are:
1. All options provide kerbside recycling rates only, therefore additional performance from Reuse
and Recycling Centres, recycling banks and processing of other household waste streams such
as street cleansing arisings and the recycling of non-household commercial waste would
increase these levels.
2. The Single Stream Option provides the highest recycling performance with a 25% kerbside
recycling rate.

Resources
Modelling results for resources are broken down by equipment and staffing required.
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Figure G 2: Redbridge – number of vehicles per option

Figure G 3: Redbridge – staffing numbers per option

The modelling results show the following key implications for resourcing for the different collection
service options in comparison to the baseline service:
1. The Baseline+ Option reflects an increase in resourcing required due to housing growth in
comparison to the baseline year.
2. The Baseline+ Option, requires fewer recycling vehicles than Single Stream Option as recycling
moves from the fortnightly baseline collection service to a weekly collection frequency.
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3. For the Twin Stream Option, which includes alternate week recycling collections for two dry
recycling streams, an assumption is made that vehicles are not shared between the two
services, hence a higher number of vehicles is required.
4. The Multi Stream Option requires additional vehicles and staff due to the greater level of sourceseparation and the lower overall capacity of the vehicles.

Gross Collection Costs
Collection cost results are broken down by vehicles, staff, containers, and other costs.
Figure G 4: Redbridge, Gross Collection Costs, rounded to the nearest £100k

£16,000k
£14,000k

Collection Cost

£12,000k
£10,000k
£8,000k
£6,000k
£4,000k
£2,000k
£k

Profit/contingency
Other Costs
Container Costs
Staff Costs
Vehicle Costs
Total
Difference from Baseline

Baseline

Baseline+
2028/29

£282k
£563k
£47k
£4,549k
£2,722k
£8,163k
£k

£282k
£563k
£63k
£4,979k
£2,969k
£8,856k
£693k

Single Stream Twin Stream Multi Stream
£282k
£563k
£271k
£6,454k
£3,426k
£10,996k
£2,833k

£282k
£563k
£293k
£6,547k
£3,442k
£11,127k
£2,964k

£282k
£563k
£341k
£8,342k
£4,256k
£13,784k
£5,621k

The collection cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Collection costs are primarily driven by vehicles and staff required, so options that require a
higher number of vehicles are consequently more expensive. None of the options are projected
to be less expensive than the Baseline Option or Baseline+ Option.



The Baseline+ Option is more expensive than the baseline due to housing growth.



The Single Stream Option is more expensive than the Baseline + due to the introduction of
separate food waste collections. This option is the cheapest of the options modelled that meets
minimum service standards.



The Twin Stream Option is more expensive than the Single Stream Option due to greater
source separation at the household, resulting in more resources being required for collection.
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The Multi Stream Option is the most expensive due to the more expensive multi-compartment
vehicles used for the recycling collection and the expensive stacked box system.

Whole System Results
Performance
Whole system performance takes into account all waste streams, such as commercial waste, RRC
waste and other streams. It also includes the back-allocation of recycling that occurs at MBT facilities.
Figure G 5: Redbridge, Whole System Performance - Metrics
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Figure G 6: Redbridge, Whole System Performance - Summary

The whole system performance modelling results show the following key implications for the different
collection service options in comparison to the baseline service:
 The Single Stream Option is the best performing option, with a predicted performance of:
o

NI192 33.0%,

o

LACW 33.4%

Whole System Costs
Figure G 7: Redbridge, Whole System Costs, Residual Waste to EfW
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The whole system cost modelling results show the following key implications for the different collection
service options in comparison to the baseline service:


Whole system costs follow a similar trend to collection costs, as collection costs constitute a
large portion of the whole system costs. The Multi Stream Option is the most expensive, due to
the high collection costs. The WSCM shows that the additional collection costs associated with
multi-stream collections have not been offset by a higher material income.



The Single Stream Option is the cheapest collection system with food waste.

Carbon Emissions
This section provides a report of the results of carbon modelling that was carried out for the collection
options using the Greater London Authority’s Environmental Performance Standard tool. The carbon
impacts are measured in terms of tonnes of CO2 eq. emitted for each service option. The results clearly
show that as recycling increases and is diverted away from treatment and disposal options (landfill,
MBT, EfW), carbon emissions decrease.
Figure G 8: Redbridge, Carbon Modelling Results
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