
 

 

Waste & Recycling Services Support 

to Lincolnshire Waste Partnership  

 

  

   

 

 
 
 
 
 
 
 
 
 
Project code: RCY128-007  
Research date: June 2017 – March 2018 Date: 07/05/2018 
 

Page 73



2 

 

WRAP’s vision is a world in which 
resources are used sustainably. 
 
Our mission is to accelerate the move to a 
sustainable resource-efficient economy 
through re-inventing how we design, 
produce and sell products; re-thinking 
how we use and consume products; and 
re-defining what is possible through 
recycling and re-use. 
 

Find out more at www.wrap.org.uk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Written by: Chris Hoy, Jamie Warmington, Ramy Salemdeeb, John Woodruff 
 

 

Page 74

http://www.wrap.org.uk/


3 

 

 

While we have tried to make sure this report is accurate, we cannot accept responsibility or be held legally responsible for any loss or damage arising out of or in 

connection with this information being inaccurate, incomplete or misleading. This material is copyrighted. You can copy it free of charge as long as the material is 

accurate and not used in a misleading context. You must identify the source of the material and acknowledge our copyright. You must not use material to endorse or 

suggest we have endorsed a commercial product or service.  For more details please see our terms and conditions on our website at www.wrap.org.uk 

 

Page 75



 

Waste & Recycling Services Support to Lincolnshire Waste Partnership   4 

 

Executive summary 

The research for this report, commissioned by WRAP and carried out by Ricardo Energy & 
Environment, has been undertaken to help identify opportunities to increase kerbside 
recycling levels across the Lincolnshire Waste Partnership (LWP). The Partnership includes 
Boston Borough Council, East Lindsey District Council, City of Lincoln Council, North Kesteven 
District Council, South Holland District Council, South Kesteven District Council, West Lindsey 
District Council and Lincolnshire County Council. 

The report explores options around the Councils’ existing refuse, dry recycling and organics 
collection systems, capacity restrictions for residual waste, options for rolling out a separate 
weekly food waste collection service and the impact of implementing a chargeable garden 
waste service. It considers these issues from the perspective of: 

 Capacity for residual waste at the North Hykeham Energy from Waste (EfW) plant 
which is approaching capacity  

 The predicted future housing growth within the county, which will increase waste 
arisings and put further pressure on capacity at the EfW plant  

 The lack of available landfill in Lincolnshire 

 The issues with high contamination rates in the dry recycling stream. 

 The potential for achieving cost savings. 

 The potential for increasing the current recycling rate across the LWP 

The report provides the results of the modelling of various service scenarios, as Options for 
the Councils to consider going forward. The modelling was undertaken using KAT (WRAP’s 
Microsoft Excel based Kerbside Analysis Tool). The report provides full details of the current 
service profiles, and benchmarks each Council’s performance against other local authorities 
with similar demographics. The performance outputs, resource implications and both net and 
gross costs of each of the service scenarios (including the cost of disposing of and/or 
processing materials and the potential income from dry recycling), have been calculated for 
each Council, and the results are presented in the main body of the report. This also includes 
a ‘whole system cost’ analysis of each Option, enabling the financial impacts to be explored 
in terms of the total collection and disposal costs across the LWP as a whole, enabling the 
overall costs and/or savings to be assessed.   

As background, and in order to fully explain how the outputs have been achieved, 
information on the baseline calculations and assumptions for the service scenario options 
have been provided.  

Options modelling  

To select the Options for modelling, discussions were held between Ricardo Energy & 
Environment, LWP and WRAP at the project inception meeting. The Options are fully 
described in Table ES1 below. The following terms are used within the report to describe 
how materials are presented at the kerbside and collected within the vehicle: 

 Separate – a dedicated vehicle will be used to collect this material. 

 Pod – a fitted ‘pod’ compartment on a collection vehicle will be used to collect this 
material. 

 Two-stream – Collection of dry recyclates in two streams with either glass or paper 
collected and separated both within residents’ containers and in separate 
compartments on a collection vehicle. 

 Co-mingled – Collection of all dry recyclates (paper, card, plastics, cans, glass) within 
one container and in one vehicle compartment. 

 Multi-stream - Collection of all dry recyclates (paper, card, plastics, cans, glass) within 
two boxes, which are sorted at the kerbside and placed in multiple vehicle 

Page 76



5 

 

compartments. Food waste is also collected on the vehicle from an additional 
container provided to the householder. 

Table ES 1: Description of Options modelled  

Option Residual waste Dry recycling 
Garden 

waste 
Food waste 

1a As current As current As current 

Separate weekly via 

dedicated 7.5 tonne vehicles 

to all hh 

1b 

As current except 

using 26 tonne RCVs 

with food waste 

pods 

As current except using 26 

tonne RCVs with food waste 

pods 

As current 

Separate weekly co-collected 

with residual and dry 

recyclables in RCV food 

waste pods to all hh 

2a As current 

Fortnightly two-stream 

(separate paper and card) 

via 240 litre wheeled bins 

and sack; 26 tonne split 

body RCVs 

As current 

Separate weekly via 

dedicated 7.5 tonne vehicles 

to all hh 

2b 

As current except 

using 26 tonne RCVs 

with food waste 

pods 

Fortnightly two-stream 

(separate paper and card) 

via 240 litre wheeled bins 

and sack; 26 tonne split 

body RCVs with food pods 

As current 

Separate weekly co-collected 

with residual and dry 

recyclables in RCV food 

waste pods to all hh 

3 As current 

Weekly via multi-stream 

collection utilising Resource 

Recovery Vehicles 

As current 

Separate weekly co-collected 

with multi-stream dry 

recyclables utilising Resource 

Recovery Vehicle to all hh 

1c As current 

As current but reduction in 

contamination of dry 

recycling to 15%. 

As current 

Separate weekly co-collected 

with residual and dry 

recyclables in RCV food 

waste pods to all hh 

1d As current As current As current 

Separate weekly via 

dedicated 7.5 tonne vehicles 

to reduced number of 

households. 

Note: For South Holland, all the Options assume weekly collections are maintained. 

For each Council, the Baseline model, representing the current service, is utilised as the basis 
for modelling each of the Options. It should be noted that throughout this section, the 
differences between the resource requirements and costs of the Options should be used to 
assess the relative and proportionate differences in costs of future collection options compared 
to the current Baseline, rather than be used for budgetary purposes. 

In order to undertake the KAT modelling, a series of assumptions were agreed with WRAP 
and the Council, and applied as inputs into each of the models. The assumptions included 
the set-out and participation rates (how frequently residents place their materials out for 
collection each week measured over three consecutive collection periods), the tonnage of 
food waste assumed to be captured in relevant Options, likely yields of dry recycling, 
contamination rates and infrastructure requirements. These were verified and signed-off by 
WRAP and LWP. In each of the Options, the potential income from the dry recycling 
collections was modelled with different market values for separately collected and mixed 
recycling factored in.  

Key Observations  

 It can be seen from Figure ES 1 below that all modelled Options represent a higher 
cost than the current baseline service.  
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 The highest performing Options increased recycling rates by an average of 7%. 

 The introduction of food waste recycling would divert ~20,000 tonnes of waste per 
year from the residual stream. 

 A new transfer station facility would be required in the vicinity of the EfW plant  

 
Figure ES 1: Total costs (WCA & WDA costs) £’000s 

 

 
 
Options Appraisal 

Following the initial assessment of the Options, an appraisal of each Option was carried out 
by LWP, using a weighted criteria approach. This ranked the Options as shown in Figure ES 
2. As can be seen, the cost implications led to the current service being the favoured 
approach for some authorities, whilst the addition of a food waste collection using a 
dedicated vehicle (Options 1a) was favoured by other authorities.  

 
Figure ES 2: Weighted Options Appraisal ranking   

 

Boston
City of 

Lincoln

East 

Lindsey

North 

Kesteven

South 

Holland

South 

Kesteven

West 

Lindsey

Baseline Current service 1 2 1 2 1 3 1

Option 1a
All as current with separate food waste 

collection in a dedicated vehcile
3 1 1 1 3 1 3

Option 1b

Food waste collected weekly co-collected 

with residual and dry recycling in RCV food 

waste pods to all hh

2 3 3 3 2 2 2

Option 2a

Fortnightly two stream (card and paper 

separate) with weekly separately collected 

food waste in dedicated vehciles

4 4 4 4 4 4 4

Option 2b

Fortnightly two stream (card and paper 

separate) with separate weekly food co-

collected in podded vehicles

5 5 5 6 6 5 6

Option 3
Weekly multi stream collections utilising 

Resource recovery vehicles
6 6 6 5 5 6 5

Option
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Sensitivities 
Following an extensive review of the first phase of analysis, meetings were held with the 
Partnership and WRAP, and further sensitivity testing was agreed and subsequently 
modelled. Full details can be found in the main report but these further scenarios proved to 
provide little improvement except for Option D. 
 
Option D, the scenario of moving to a 3-weekly collection service for residual waste (AWC for 
South Holland) is modelled as:   

 Achieving a degree of waste prevention, representing a 4% reduction in overall 
kerbside waste collected (refuse, recycling and organic). 

 Improving dry recycling tonnages by 5% across all materials.  

 Improving food waste tonnages by an average of 35%.  

As can be seen in Figure ES 3, Option D represents the least expensive methodology for the 
introduction of food waste collections across the LWP area, but still represents an increase 
on current cost levels. 
 
Figure ES 3: Sensitivity Scenarios: Total costs (WCA & WDA costs) £’000s 

 
 

Summary 
 

 Varying the dry recycling service to two-stream or multi-stream would assist in 
addressing the current level of contamination in the recycling collection, but has not 
been a favoured approach, as identified in the Weighted Options Appraisal.  
 

 Collecting food waste using dedicated vehicles was identified as a preferred Option 
should food waste collections be introduced, as it does not impact on existing 
services and allows for greater potential Partnership working.  
 

 Introducing a food waste collection increases overall costs, as higher collection costs 
are not completely offset by reduced disposal costs.  
 

 Even in the scenario of three weekly residual collections, net combined collection and 
disposal costs do not fall sufficiently to represent a saving against current whole 
system costs.  

A - Baseline B - FW D+2 C - FW D+1
D - Ext 

Res&FW D+1

Boston £3,090 £3,610 £3,580 £3,320

City of Lincoln £4,340 £5,240 £5,310 £4,790

East Lindsey £6,030 £7,050 £7,140 £6,740

North Kesteven £5,410 £6,060 £6,190 £5,830

South Holland £5,950 £6,820 £6,780 £5,370

South Kesteven £5,710 £6,490 £6,590 £6,100

West Lindsey £4,550 £5,350 £5,330 £4,970

New Transfer Station cost £0 £150 £150 £150

Total £35,080 £40,770 £41,070 £37,270

£5,690 £5,990 £2,190

Authority

Option

Difference to Baseline
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 Options which introduce food waste collections and increase dry recycling levels 
provide benefits in the longer term. Environmental performance improves, with 
increased recycling performance for all LAs, with rates for some authorities exceeding 
the current 50% target. 

 

 Diversion of residual tonnage to recycling and food waste collections creates 
additional capacity at the EfW facility. This could be in the region of 20,000 tonnes 
with a further increase to 35,000 tonnes for the three-weekly residual collection 
scenario. 

 

 Creating some headroom at the facility allows any spare capacity to be used as an 
income stream in the short term and in the medium to long term provides treatment 
capacity to deal with the expected waste growth in the region for a longer time-scale 
than currently anticipated.  
 

 Freeing up processing capacity at the EfW would help delay the requirement for 
additional treatment capacity. This would represent a cost saving over the medium to 
long term through delaying a procurement exercise and also by procuring a contract 
with a capacity that is more tailored to exact needs longer term. Providing an 
extended timescale for developing a solution may enable the exploration of better 
value emerging solutions. 
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Glossary 

Lincolnshire Waste 
Partnership 

The Partnership includes Boston Borough Council, East Lindsey 
District Council, City of Lincoln Council, North Kesteven District 
Council, South Holland District Council, South Kesteven District 
Council, West Lindsey District Council and Lincolnshire County 
Council. 

  
Co-mingled 
  

Collection of all dry recyclates (paper, card, glass, plastics, cans) 
within one container and within one vehicle compartment 
 

Two Stream Collection of dry recyclates in two streams with either glass or paper 
collected and separated both within containers and collection vehicle 
compartments. 
 

Multi stream Collection of dry recyclates in three streams with both glass and 
paper collected and separated both within containers and collection 
vehicle compartments. 
 

Separate A dedicated vehicle will be used to collect this material 
 

Pod 
 
 
Whole system 
costs 

A fitted ‘pod’ compartment on a collection vehicle will be used to 
collect this material 
 
Combined waste collection and disposal costs  
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1 Introduction 
 
This report considers the options for the future delivery of the household waste collection 
services in Lincolnshire. It describes the outcomes of the analysis Ricardo Energy & 
Environment have carried out on behalf of the Lincolnshire Waste Partnership (LWP) as part 
of a WRAP commission.  
 
The project is part of an overall programme of work WRAP is conducting with local 
authorities to examine the business case for greater consistency in household recycling in 
England. 
 
The framework for greater consistency, developed by a sector-wide steering group chaired 
by WRAP, intends to increase recycling, improve the quality of recycled materials, save 
money and offer a good service to residents. In particular, the framework explores the 
impact of the introduction of the collection of a consistent suite of materials from all 
households as outlined within the Framework, namely: paper, card, glass, plastics, metals 
and food.  
 
The objectives of this aspect of the project were to: 
 

▪ assess the business case for the introduction of countywide separate weekly food 
waste collections alongside both existing and reduced residual waste collections; 

▪ assess the opportunities for the member authorities of the LWP to access a county 
wide food waste treatment contract; 

▪ assess the implications for household waste disposal options and ‘whole system 
costs’; and 

▪ enable the Business Case for greater consistency in waste and recycling service 
provision in England to be tested at the local level. 
 

 
The project also addresses a number of specific challenges Lincolnshire is currently facing 
regarding the collection and disposal of its household waste: 
 

▪ The North Hykeham Energy from Waste (EfW) plant which opened in 2014 is already 
approaching capacity 

▪ Available landfill in Lincolnshire, which is all privately owned and controlled and thus 
beyond the control of the local authorities, is scheduled for closure (N.B. this situation 
is subject to ongoing negotiations) 

▪ Record future housing growth within the county is predicted, which will increase 
waste arisings and put further pressure on capacity at the EfW plant  

▪ There are significant issues with contamination in the dry recycling stream. 
▪ A number of authorities are looking for cost savings. 
 

These challenges, and others being faced by the Partnership, are linked, and changes in one 
area of the Partnership or services can have an influence on others. The project thus 
explores additional options which could generate benefits from greater consistency across 
the Partnership.  This project thus incorporates information and clarity to help the 
Partnership consider the following key areas: 
 

• Contamination and non-target materials in the dry recyclable stream; 

• Increasing yields of kerbside residual waste; 

• The addition of separately collected food waste; 

• Treatment of household food waste separately collected in Lincolnshire; 
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• Contractual and operational constraints in relation to any service change; and 

• The likely impact of a service change on the other waste streams, such as those 

controlled by the Waste Disposal Authority (WDA). 

This report thus presents the findings from modelling work exploring the relative merits of a 
number of different waste and recycling collection systems conducted for the seven 
individual authorities within the Partnership, namely: 

• Boston Borough Council (Boston) 
• East Lindsey District Council (East Lindsey) 
• City of Lincoln Council (Lincoln)  
• North Kesteven District Council (North Kesteven) 
• South Holland District Council (South Holland) 
• South Kesteven District Council (South Kesteven)  
• West Lindsey District Council (West Lindsey)  

 
The project is comprised of five distinct phases, moving from data gathering through 
benchmarking, modelling of agreed collection methodology options, analysis of the cost 
implications of each option for each authority, and exploring the overall impact of each 
option across the LWP from the perspectives of performance, environmental benefit and 
financial impact. 
 
The collated data, benchmarking, Baseline KAT model and assumptions for the options are 
provided in Appendix 3, which is a copy of the interim report provided previously. 
 
This report presents the cost implications of each Option for each authority and the overall 
impact of each Option across the LWP from the perspectives of performance, environmental 
benefit and financial impact. The individual WCA results are provided within Appendices 5-
11, with the Partnership results and main assumptions discussed in the following sections. 
 
 
2 Methodology  
 

2.1 Options analysis 
 
Analysing the costs and resources associated with different waste and recycling collection 
Options allows each Council and the LWP to make informed decisions regarding alternative 
methodologies for the delivery of the collection services.  
 
In order to determine the Options to be modelled, detailed discussions were held between 
Ricardo Energy & Environment, WRAP and LWP officers at the Project Inception Meeting.  
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The Options shown below in Table 2-1 were selected to test a range of potential service 
changes. 
 
Table 2-1 Future options to be modelled 

Option Residual waste Dry recycling 
Garden 

waste 
Food waste 

1a As current As current As current 

Separate weekly via 

dedicated 7.5 tonne vehicles 

to all hh 

1b 

As current except 

using 26 tonne RCVs 

with food waste 

pods 

As current except using 26 

tonne RCVs with food waste 

pods 

As current 

Separate weekly co-collected 

with residual and dry 

recyclables in RCV food 

waste pods to all hh 

2a As current 

Fortnightly two-stream 

(separate paper and card) 

via 240 litre wheeled bins 

and sack; 26 tonne split 

body RCVs 

As current 

Separate weekly via 

dedicated 7.5 tonne vehicles 

to all hh 

2b 

As current except 

using 26 tonne RCVs 

with food waste 

pods 

Fortnightly two-stream 

(separate paper and card) 

via 240 litre wheeled bins 

and sack; 26 tonne split 

body RCVs with food pods 

As current 

Separate weekly co-collected 

with residual and dry 

recyclables in RCV food 

waste pods to all hh 

3 As current 

Weekly via multi-stream 

collection utilising Resource 

Recovery Vehicles 

As current 

Separate weekly co-collected 

with multi-stream dry 

recyclables utilising Resource 

Recovery Vehicle to all hh 

1c As current 

As current but reduction in 

contamination of dry 

recycling to 15%. 

As current 

Separate weekly co-collected 

with residual and dry 

recyclables in RCV food 

waste pods to all hh 

1d As current As current As current 

Separate weekly via 

dedicated 7.5 tonne vehicles 

to reduced number of 

households. 

Note: For South Holland, all the Options assume weekly collections are maintained. 

For each Council, the Baseline model is utilised as the basis for modelling each of the 
Options. 
 
A number of assumptions were used in the Options modelling, many of which utilise 
information from WRAP in order to benchmark and compare the performance of different 
collection methodologies and to ensure the use of appropriate data in the models. The key 
assumptions are: 
 

• Projected food waste yields  

• Projected multi-stream and two-stream dry recycling yields  

• Projected contamination rates 

• Food waste treatment assumptions  

 
For each Option, the associated resources are modelled, including the required number and 
type of vehicles, the number of front-line operatives and the number and type of containers 
required (including both new containers where necessary and replacement containers at an 
assumed percentage replacement rate).  
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The results of the initial Options modelling are provided within the individual authority 
appendices. In each case, this includes the projected recycling rate for each of the Options 
and the associated resource requirements. 
 
It should be noted that for the purposes of this exercise, the overall tonnage of total waste 
arisings remains constant, as no waste minimisation effect has been modelled. 
 
 

2.2 Costings 
 
The collection modelling has been undertaken using the KAT collection model. KAT is a 
Microsoft © Excel TM workbook that enables projections of infrastructure requirements and 
associated costs for the implementation of different kerbside household waste collections 
within a local authority to be calculated. KAT thus shows the relative and comparative costs 
and performance of the different service options modelled.  
 
The annual gross collection cost of each Option, as modelled through KAT, includes the cost 
of front-line operatives, supervision, overheads, annualised container costs (including the 
purchase of new containers, where necessary, and replacement containers at an assumed 
percentage replacement rate), vehicle costs (depreciated over an agreed period) and vehicle 
standing and running costs and fuel.  
 
The gross collection costs exclude recycling credits, MRF gates fees and any material income 
from recycled materials and any disposal costs. 
 
It should be noted that the results from the modelling (the differences between the current 
resource requirements and the costs of the Options) 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. The Baseline collection costs are an 
estimate based on latest market data (vehicles, container, etc) and local data, such as staff 
salaries, etc. Therefore, the Baseline costs will not match the actual costs incurred by an 
authority.   
 
The results of the costings projection for each Option are provided within the individual 
authority sections. This enables a comparison of the projected recycling rate for each of the 
Options, the resource requirements involved and the associated capital and revenue cost 
implications over time. 
 
 

2.3 Options appraisal approach 
 
Based on the Options being assessed, our understanding of LWP’s priorities based on 
discussion at the inception meeting, feedback from the recent Joint Municipal Waste 
Management Strategy workshops and the original project specification, an initial set of 
criteria were developed using our experience from other similar options appraisals. These 
were discussed further at the project meeting on 7th September 2017 and a final set of 
criteria agreed.  
 
The criteria utilised were: 
 

• Impact on recycling rate.  
• Value for Money 
• Environmental Impact 
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• Ease to use and public satisfaction 
• Material Quality 
• Ease of implementation 
• Practicality of operating and sustaining service 
• Communication 

 
 
It was proposed that criteria weightings were used as part of this evaluation process.  Each 
authority’s perception of the importance of each criterion differs, therefore it was agreed that 
each authority develop their own bespoke weightings. 
 
Because of the need to include non-quantifiable impacts within the Options appraisal 
process, quantitative scores for non-numeric criteria needed to be developed. As a result, a 
simple Red, Amber Green approach was utilised to score all criteria relative to the baseline 
collection system. This enabled a simple scoring matrix to be applied, illustrating the relative 
risk profile of the criteria, providing a further layer of analysis to enable comprehensive 
consideration of the Options. 
 
Following this analysis, a preferred Option was agreed with each WCA to allow further 
sensitivity analysis to be conducted in Phase 2 of the project. In particular: 

• changes to the frequency of residual collections; 
• the introduction of different residual containers; 
• the introduction of charges for the collection of garden waste; and, 
• collection of higher quantities of food waste  

 
The results of the sensitivity analyses are presented in section 6 of this report. 
 

2.4 Whole systems cost 
 
The Options appraisal and modelling requires the generation of estimated treatment and 
disposal cost components to generate a total (or ‘whole systems’) cost (collection and 
disposal) for each district council.  
 
This exercise utilises the projected tonnages for each district council, and using costs 
provided by the County Council, calculates the disposal costs related to the material 
collected. The disposal costs will be a composite of landfill and EfW gate fees, gate fees at 
recyclate reprocessors, and will allow for any income received for recyclate. The 
infrastructure and transport costs incurred by the County’s disposal function will also be 
incorporated. 
 
This enables an assessment to be made of the disposal costs for the Baseline service, which 
can then be compared with the equivalent disposal cost for each of the Options. When 
combined with the gross collection costs for each Option, this provides an illustration of the 
combined financial impact of service change for each of the Options, on a ‘per district 
council’ basis. 
 
The collection and disposal models for each district council are then combined, to develop an 
illustration of the total Lincolnshire-wide costs – collection and disposal – of each Option. 
 
The aim is to demonstrate cost and performance across the whole of the two-tier authority, 
encompassing revised collection costs for each district council, initial infrastructure 
investment for the Waste Collection Authorities and the Waste Disposal Authority, and the 
resulting impact on disposal and treatment costs, both across the two-tier area and on a ‘per 
district council’ basis. 
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Ricardo has developed a process to model all the elements of cost, performance and risk 
across a two-tier area. By focussing on this holistic ‘whole service’ approach, this process 
identifies and avoids the problem of ‘cost-shunting’ across the two tiers of local government. 
It enables quantification of capital investment and ongoing revenue costs affecting each 
collection authority whilst also incorporating additional requirements for the disposal 
authority, such as adaptations to transfer stations, additional transportation costs to new 
reprocessors and any revision to residual waste disposal arrangements in light of lower 
tonnages, revised composition or calorific value.   
 
To build this model, the complexities of Lincolnshire’s current disposal arrangements have 
required assumptions to be made which will require further exploratory work to be carried 
out to confirm. 
 

• The value of separated paper is based on the average price of mixed paper over the 
last five years. The costs for bulking and transferring recyclables has been estimated 
and included. 

 
• It has been assumed that food waste will be delivered to a specific processing site 

(the Hemswell Biogas facility in Gainsborough), to enable assessment of transport 
practicalities and costs; a contractual arrangement would need to be entered into 
should this be required. The cost of bulking and haulage has been estimated and 
included in the analysis. 

 
• Each Option represents a change in the relative quantities of materials (residual, 

garden, dry recyclate) delivered to the Waste Transfer Stations. It has been assumed 
that the changes will be absorbed into the constant overhead costs of the Waste 
Transfer Stations, but this will need to be explored in greater detail if any Option is 
taken forward to a detailed business case.  
 

• The overall tonnage remains constant, as no waste minimisation effect has been 
modelled. 

 
• The Waste Transfer Stations will require infrastructure changes to address the 

operational practicalities of food waste delivery and storage. The report thus assumes 
the utilisation of dedicated containers for food waste (capital costs included, 
amortised over 4 years) and regular emptying of these containers (to avoid issues 
with odour, leachate and infestation management). The on-site management of the 
containers will need to be explored in greater detail if any Option is taken forward to 
a detailed business case. 
 

• It has been assumed that a new WTS in the vicinity of the current EfW facility will be 
developed to enable food waste to be handled locally and thus reduce vehicle travel 
times. The site would accept and handle a range of waste streams delivered by a 
number of WCAs. An estimated cost of £150k per annum has been assumed for the 
use of this facility, covering lease and operating costs.  

  
By developing a ‘Whole System Cost’ approach to the modelling of the Baseline service and 
each of the options, LWP can identify the potential savings represented by each of the 
Options based on a holistic £ per tonne basis, incorporating the impact of the collection 
methodology, the diversion of waste from disposal to recycling/composting and transport to 
final destination (i.e. ‘whole system cost’). This enables decisions to be made on a basis 
which represents the best overall value to the Council Tax payer, whilst also identifying 
relative environmental performance.  
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2.5 Assumptions 
 
All data and assumptions used are based on the best available information at the time of the 
modelling.  
 
A number of input assumptions are based on the performance of similar collection systems in 
other authorities of a similar nature. A separate benchmarking and assumptions report was 
completed as part of the project and is available as Appendix 12. Whilst every attempt has 
been made to use robust comparative inputs, future trends in waste management are varied, 
and cannot be predicted by the KAT model. 
 
No planning is made in regard to future legislation changes and changes in household 
perception of waste and recycling management; that is to say that, we cannot model the 
unknown. However, Appendix 2 sets out the range of external influences which may impact 
on the methodologies required for waste collection and disposal in the future. 
 
Set-out and participation rates have a big influence on the results of KAT modelling. The set-
out and participation rates used are based on information provided by the district councils. 
 
There are also likely to be differences between what KAT has reported as the Baseline costs, 
and the actual cost. This can be due to varying amounts of overhead costs, contract costs 
and budgetary assignments. It is, therefore, again suggested that comparisons between the 
costs of different Options be taken on their relative value, rather than as absolute totals. 
 
Where households are subject to a change in service, e.g. alternative collection days, a 
reduction in residual waste containment volume, or introduction of new containers, 
communications materials will need to be produced and sent to relevant households. The 
costs for these are not included in the modelling. 
 
Finally, although indications are given to the potential kerbside recycling rates associated 
with each Option, again these should be regarded on their relative values, as modelled, 
rather than an absolute value. 
 
2.5.1 System performance  
The approximate tonnage modelled as collected at kerbside for the different Options is 
shown in the individual authority reports in Appendices 5-11. These tonnages are determined 
by the agreed dry recycling variation for different collection methods, food waste collection 
yields and variation in the contamination rates. Details of these variations can be found in 
the assumptions report provided as Appendix 12. 
 
To calculate the expected food waste yields for a separate weekly food waste collection for 
each of the Councils, we have used the WRAP food waste ‘ready reckoner’ tool, which uses 
local characteristics to predict food waste yields. The lower end of the predicted range has 
been used for the households receiving a kerbside collection as shown in Table 2.2. 
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Table 2.2 - Scenario Assumptions – Food Waste yields 

 
The level of contamination and non-target materials within the recycling stream is a major 
issue within the Lincolnshire Waste Partnership authorities. For the different Options, we are 
using the contamination assumptions shown in Table 2-3, as agreed with each district 
council and WRAP. 
 
Table 2-3 Contamination assumptions 

Option 
Recycling scheme 

type 
 Total Target 

Recyclables 

Total Non-
Target 

Recyclables 

Contamination 
Rate 

Baseline, 1a, 
1b & 1d 

Co-mingled 

Boston Borough 
Council 

65.5% 6.9% 27.6% 

City of Lincoln 
Council 

65.2% 5.7% 29.1% 

East Lindsey 
District Council 

69.2% 6.2% 24.6% 

North Kesteven 
District Council 

70.5% 5.7% 23.8% 

South Holland 
District Council 

69.7% 6.9% 23.4% 

South Kesteven 
District Council 

69.6% 6.0% 24.4% 

West Lindsey 
District Council 

68.5% 5.4% 26.1% 

Option 2a & 
2b 

Twin-stream 

Co-mingled 
materials 

  As above 

Fibre    10% 

Option 3 Multi-stream 
Average across 
all materials 

  6% 

Option 1c Co-mingled 
Low 
contamination 
option 

  15% 

 
Note: East Lindsey does not collect glass within its dry recycling kerbside collection and so its 
contamination rates are not directly comparable with other authorities.  
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The payment mechanism for the materials delivered to the MRF is dependent on the market 
value of each material stream; it is thus extremely sensitive to both the composition of the 
mixed recyclate delivered and variations in market prices for each material stream. As a 
result, minor changes to composition or value have a disproportionately large impact. 

 
• The modelling utilises the current composition data and average material prices over 

the last 5 years to calculate an average value for the MRF processing costs. 
 

• This assumption is then utilised to explore the impact of 
o Reduced levels of non-target materials and contamination  
o Revised composition for each Option i.e. removal of paper for two stream 

collections.  
 
This approach enables the MRF fee for each Option to be calculated, based on combining the 
average MRF processing cost, the average value of the materials collected, the impact of 
non-target materials and the cost of disposing of contamination. 
 
For Options 1a, 1b and 1d, current rates for contamination and non-target materials (as 
identified in the Baseline) are utilised, as the current co-mingled collection of dry recycling is 
maintained. Residual waste tonnage falls due to the introduction of food waste collections in 
these Options. 
 
For Options 2a and 2b, the separation of paper from the other dry recyclables, along with 
the introduction of food waste collections, is expected to assist with reducing the level of 
contamination and non-target material in the fibre stream. These materials effectively move 
from the recycling collection to the residual collection, increasing the residual tonnage. This 
does not increase recycling rates but improves the quality of the recycling stream. 
 
The same effect is modelled for Option 3, with the segregation of all recycling streams 
projected as having a greater impact across the whole recycling stream. Again, the 
contamination and non-target materials move from the recycling stream to residual waste. 
 
Option 1c models the impact of maintaining co-mingled collections, but projects the impact 
of lower contamination levels. Again, the contamination and non-target materials are 
transferred to the residual bin, with a resultant cleaning up of the recycling stream.  
 
There is no change to garden waste collection.  
 
 

2.6 WDA cost assumptions  
Discussions have been held with the WDA to identify a range of assumptions required to 
inform the analysis. It is understood that existing contracts and associated charge 
mechanisms are complicated, and to enable a comparative analysis to be completed, some 
cost elements have been utilised in a simplified manner to enable a coherent illustration to 
be developed. It is acknowledged that if any Options are taken forward for greater 
investigation, a detailed business case will be required and a deeper degree of analysis 
performed. Additionally, the practicalities of a preferred Option will also need to be explored, 
in particular the use of the Waste Transfer Stations (WTSs). There are concerns about the 
use of WTSs for food waste as they were not designed to deal with this element of the waste 
stream as a separate element, and so there maybe capacity, space and operational issues 
and constraints which would need to be addressed. 
 
The following section outlines the key WDA cost assumptions. 
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Residual treatment: 
• EfW facility over–capacity; at present, the EfW facility is operating at close to full 

capacity, with approximately 12,000 tonnes of residual waste pa being sent to landfill 
pa due to downtime at the facility. It was thus assumed that any change in tonnage 
would impact on the tonnage of material sent to landfill. Changes in residual tonnage 
were thus costed at £110 per tonne, the agreed cost of disposal to landfill. 

• However, following discussions with the County, confirmation has been provided that 
the capacity at the EfW facility is sufficient to deal with the current volume of residual 
waste, with tonnages only being diverted to landfill during periods where the EfW 
facility is experiencing downtime (ie routine maintenance or breakdown). It has thus 
been agreed that any reduction in residual tonnage should be treated as being 
diverted from EfW, and will thus be costed at £92.35, the current EfW gate fee. 

• In the longer term, the predicted substantial rate of housing growth will further 
compromise this capacity. The ongoing uncertainty regarding landfill availability 
increases the priority of diverting waste from the residual stream.  
 

Recycling: 
• Co-mingled materials. The current gate fee rate of £44.52 per tonne charged for 

material delivered to the MRF has been used for the Baseline. This represents the 
average value of the materials delivered, and includes an allowance for the cost of 
finding alternative markets for non-target materials and disposing of the 
contamination (at a current cost of £78 per tonne). We have modelled a MRF 
operational cost of £35.19 per tonne for the recyclate delivered, contamination at £78 
per tonne and non-target recyclate at £0 per tonne.   

• The payment mechanism for the materials delivered to the MRF is dependent on the 
market value of each material stream; it is thus extremely sensitive to both the 
composition of the mixed recyclate delivered and variations in market prices for each 
material stream. As a result, minor changes to composition or value have a 
disproportionately large impact. 

• The modelling utilises the current composition data and average material prices over 
the last 5 years to calculate an average value for the MRF processing costs. 

• This assumption is then utilised to explore the impact of 
o Reduced levels of contamination and non-target materials 
o Revised composition for each Option i.e. removal of paper for two stream 

collections.  
This approach enables the MRF fee for each Option to be calculated, based on combining 
the average MRF processing cost, the average value of the materials collected and the 
cost of disposing of contamination. 
 
A handling and haulage fee (covering the costs of transferring the recyclate to 
appropriate end-reprocessors) has been utilised throughout: 
• Two stream Options: an income for the separated paper of £45.26 per tonne has 

been assumed. This incorporates the £10 per tonne cost of hauling the material to a 
reprocessor, and is based on average material prices over the last five years. A MRF 
charge of £41.07 per tonne has been used for the remaining mixed material (ie all 
dry recycling excluding paper). The increased cost is due to the lack of income to the 
MRF from the paper. 

• Multi-stream Options – the modelled income per tonne is shown in Table 2-4 below; 
the net income incorporating a £30 per tonne handling and haulage fee is also 
shown. This handling and haulage charge covers the increased costs associated with 
using a simple metal separator at a WTS, appropriate storage and loading of separate 
materials and onward haulage. No MRF cost is included for these Options. 
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Table 2-4 Estimated Material Values 

 

Material Stream 
5 Year Average (£/t)  

 (July 2013- July 2017) 

Adjusted for £30/t 
handling. 

Mixed Paper £55.26 £25.26 

Mixed Glass £5.92 -£24.08 

Steel Cans £88.37 £58.37 

Aluminium Cans £753.72 £723.72 

Mixed Plastic Bottles £74.08 £44.08 

 
Waste Transfer Stations and bulking: 

• Existing sites – there will be a change in waste quantities (residual, garden, dry 
recycling) across the Options, but this is not predicted to significantly impact on 
costs, as there are constant overheads which are met by the WDA regardless of the 
level of usage of the sites. Therefore, this aspect has been excluded from the 
analysis. 

 
• Food waste – this will be an additional requirement, and additional haulage costs for 

this material have thus been included. These costs are based on the transportation of 
a calculated number of containers per day from each WTS at £6 per mile. All food 
waste containers must be compliant with the Animal By-Products Regulations (ABPR) 
introduced following the foot and mouth outbreak in 2001, and this includes ensuring 
that food waste is stored in covered, leak-proof, containers. 

 
• New WTS near the EfW facility – the modelling assumes the utilisation of a new WTS 

in the vicinity of the current EfW facility to enable food waste to be handled locally 
and thus reduce vehicle travel times. The site would accept and handle a range of 
waste streams delivered by a number of WCAs.  

o An annual cost of £150k in lease and operating costs to facilitate this option is 
included in the WDA costs within the whole partnership analysis in Section 3.  

 
Haulage costs for transferring the food waste from the WTSs to the Hemswell Biogas facility 
in Gainsborough are shown below in Table 2-5. These have been estimated based on the 
tonnage of food waste delivered to each transfer station and the requirement to empty 
containers when full. Some sites require containers (30 cu yd) to be emptied more than once 
a day but for all sites no food waste is left longer than 2 days before the container is hauled. 
This has helped optimise the haulage costs. 
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Table 2-5 Haulage costs for food waste  

 
Distance to 
food waste 
processing 

(miles) 

Hauls 
per 
year 

Haulage 
cost per 

year 
@£6/mile 

Annual 
food skip 
haulage 

costs 

Total cost for 
food waste 

haulage 

Gainsborough Waste 
transfer station 

9 156 £8,424 £2,750 £11,174 

Louth Waste transfer 
station 

29 416 £72,384 £2,750 £75,134 

Grantham waste transfer 
station 

47 364 £102,648 £2,750 £105,398 

Sleaford waste transfer 
station 

33 208 £41,184 £2,750 £43,934 

Boston waste transfer 
station 

52 364 £113,568 £2,750 £116,318 

New TS in vicinity of 
EFW 

19 364 £41,496 £2,750 £44,246 

Total 
  

£379,704 £16,500 £396,204 

 
 
The haulage cost for sending food waste from the WTSs to the food waste processing facility 
is shown in Table 2-6 and Table 2-7. The estimated costs are apportioned to each WCA 
based on the projected food waste tonnage to be delivered to each WTS. The second of the 
tables takes into consideration the option of West Lindsey vehicles delivering food waste 
directly to the processing facility, and is thus used for Options 1a, 2a and 1d (where food 
waste is collected by dedicated vehicles). In all cases where food waste is co-collected with 
other materials (ie Options 1b, 2b, 3 and 1c), it has been assumed that all other materials 
will be delivered to the same WTS as the food waste. This is thus based on the assumption 
that existing tipping points will be provided with a food waste tipping facility.  
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Table 2-6 Haulage cost estimates apportioned to each WCA based on food tonnage delivered to WTSs (no direct delivery to food facility) 

 

 WTS 
Haulage cost from 

transfer station to food 
processing 

Boston 
City of 
Lincoln 

East 
Lindsey 

North 
Kesteven 

South 
Holland 

South 
Kesteven 

West 
Lindsey 

Gainsborough WTS £11,174 0% 0% 0% 0% 0% 0% 100% 

Louth WTS £75,134 0% 0% 80% 0% 0% 0% 20% 

Grantham WTS £105,398 0% 0% 0% 0% 0% 100% 0% 

Sleaford WTS £43,934 0% 0% 0% 100% 0% 0% 0% 

Boston WTS £116,318 35% 0% 0% 0% 65% 0% 0% 

New TS in vicinity of 
EFW 

£44,246 0% 55% 0% 38% 0% 0% 7% 

Total £396,204 £40,550 £24,430 £59,785 £60,559 £75,768 £105,398 £29,714 

 
 
Table 2-7 Haulage cost estimates apportioned to each WCA based on food tonnage delivered to WTSs (West Lindsey direct delivers to food 

facility) 

 WTS 
Haulage cost from 
transfer station to 

food processing 
Boston 

City of 
Lincoln 

East 
Lindsey 

North 
Kesteven 

South 
Holland 

South 
Kesteven 

West 
Lindsey 

Gainsborough WTS £0 0% 0% 0% 0% 0% 0% 0% 

Louth WTS £75,134 0% 0% 100% 0% 0% 0% 0% 

Grantham WTS £105,398 0% 0% 0% 0% 0% 100% 0% 

Sleaford WTS £43,934 0% 0% 0% 100% 0% 0% 0% 

Boston WTS £116,318 35% 0% 0% 0% 65% 0% 0% 

New TS in vicinity of EFW £44,246 0% 60% 0% 40% 0% 0% 0% 

Total £385,030 £40,550 £26,329 £75,134 £61,851 £75,768 £105,398 £0 
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3 Combined Partnership Results of the Phase One modelling 
Individual authority analyses are provided in Appendices 5-11 and the following sections present a discussion of the results on a combined 
partnership basis. 
 

3.1 Total Gross Collection Costs 
 
Table 3-1 and Figure 3-1 show the gross annual collection costs for each Option for each of the Waste Collection Authorities. In all cases, the cost of 
all Options is higher than the (current) baseline cost, due to the requirements for additional vehicles, staff and containers needed to introduce food 
waste collections. 
 
Table 3-1 Waste collection costs (£,000) 

  Baseline 
Option 

1a 
Option 

1b 
Option 

2a 
Option 

2b 
Option 3 

Option 
1c 

Option 
1d 

Boston £1,410 £1,980 £1,870 £2,240 £1,980 £2,210 £1,960 £1,670 

City of Lincoln £2,220 £3,260 £2,910 £3,550 £3,450 £3,380 £3,260 £0 

East Lindsey £3,090 £4,280 £4,240 £4,640 £4,760 £4,500 £4,220 £3,310 

North Kesteven £2,790 £3,590 £3,720 £3,920 £4,340 £3,800 £3,560 £3,390 

South Holland £3,630 £4,580 £4,490 £5,150 £4,950 £4,100 £4,580 £4,030 

South Kesteven £2,770 £3,710 £3,480 £4,190 £4,100 £3,930 £3,660 £2,880 

West Lindsey £2,540 £3,510 £3,190 £3,810 £3,650 £3,400 £3,300 £3,120 

Total £18,450 £24,910 £23,900 £27,500 £27,230 £25,320 £24,540 £18,400 

Difference to Baseline 
 

£6,460 £5,450 £9,050 £8,780 £6,870 £6,090 £2,170* 

* Adjusted for no City of Lincoln option 
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Figure 3-1 Trends in collection costs for Partnership. 
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In all cases, Option 1d, which maintains the current dry recycling methodology and rolls out food waste recycling to only a proportion of the least 
rural elements of each district (except City of Lincoln, where this Option is not considered) is the least expensive Option (baseline excepted). 
 
For Options which provide universal provision of food waste collections, three predominant Options provide the most economically favourable 
scenario:  
 

• For Boston, City of Lincoln, South Kesteven and West Lindsey, Option 1b is the least expensive option 
 

• For East Lindsey and North Kesteven Option 1c is the least expensive option. However, for East Lindsey this is closely followed by Option 1b 
and 1a, whilst for North Kesteven Option 1c is closely followed by Option 1a. 

 
• For South Holland, Option 3 is the least expensive Option; However, again, this is followed by Option 1b. The variation for South Holland is 

likely due to existing weekly dry recycling collections which are retained for all the Options considered. This means a move to a weekly multi-
stream (Option 3) is not a significant change compared to the other authorities that currently have fortnightly recycling collections. 

 
As a result, when the costs across the Partnership area are considered, Option 1b is the least expensive Option where food waste is provided to all 
households and results in total cost increase of £5,450,000 above the total current baseline.   
 
 

3.2 Additional Option (Boston only) – Option 2c 
An additional Option was put forward and modelled based on the following: 

• Two stream dry recycling using twin pack vehicle – Week 1: paper and food / Week 2: co-mingled recyclate and food 
• Residual – no change 
• Garden – no change 

 
The benefit of this Option is that it has a weekly recycling and food waste collection. The Option was modelled for one authority (Boston) but did not 
result in a significant cost saving compared to the other Options (as shown by the following chart at Figure 3-2). The main reason was the 
requirement for additional twin pack dry recycling collection vehicles to carry out weekly collections across all households. Given that no significant 
variation to the other Options was found, it was agreed not to model this Option for all authorities as a similar trend is expected for all authorities. 
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Figure 3-2 Option 2c collection costs (as modelled for Boston only) 
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3.3 Total Gross Disposal Costs 
 
Table 3-2 and Figure 3-3 show the apportioned WDA costs associated with managing the waste from each of the WCAs and Options. 
 
Table 3-2 Summary of WCA apportioned disposal costs (£’000s) 

  Baseline 
Option 

1a 
Option 

1b 
Option 

2a 
Option 

2b 
Option 3 

Option 
1c 

Option 
1d 

Boston £1,720 £1,680 £1,680 £1,580 £1,580 £1,500 £1,730 £1,730 

City of Lincoln £1,640 £1,560 £1,560 £1,460 £1,460 £1,370 £1,600 £0 

East Lindsey £2,940 £2,770 £2,770 £2,530 £2,530 £2,480 £2,820 £2,980 

North Kesteven £2,620 £2,470 £2,470 £2,290 £2,290 £2,240 £2,520 £2,520 

South Holland £2,320 £2,240 £2,240 £2,020 £2,020 £1,960 £2,290 £2,350 

South Kesteven £2,940 £2,780 £2,780 £2,540 £2,540 £2,480 £2,850 £3,020 

West Lindsey £2,010 £1,840 £1,840 £1,720 £1,720 £1,690 £1,880 £1,900 

Total £16,190 £15,340 £15,340 £14,140 £14,140 £13,720 £15,690 £14,500 

Difference to 
Baseline 

 -£850 -£850 -£2,050 -£2,050 -£2,470 -£500 -£50* 

* Adjusted for no City of Lincoln option 
 
For the majority of Options for each District, WDA cost is lower than the (current) baseline cost; this is due to the reduction in cost through diverting 
food waste away from landfill and the additional income from managing the separately collected recyclate streams. Costs are marginally higher in 
some cases, e.g. Option 1c (Boston), reflecting the current high contamination rate and the additional cost of reduced contamination; and Option 1d 
(Boston, East Lindsey, South Holland and South Kesteven), reflecting the lower tonnage of food waste modelled in this option.  
 
Again, for Options which provide universal provision of food waste collections, three predominant Options (Options 2a, 2b and 3) provide the most 
economically favourable disposal scenarios, with Option 3 the favoured across all WCA’s. This is due to the additional income from selling the 
separately collected recyclate. 
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Figure 3-3 Trends of WCA apportioned disposal costs 
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3.4 Whole system costs 
 
When whole system costs are evaluated, as is illustrated in Table 3-3 and Figure 3-4, all Options are above the Baseline. Option 3 (Multi-stream) has 
the lowest overall cost of the Options where food collections are provided to all households. The Option has the lowest disposal costs (reduced 
residual and income from dry recyclate) and sufficiently low collection costs to outweigh the other Options. The Option is slightly skewed by the 
effect of South Holland’s current (and retained) weekly residual collections. This is closely followed by Option 1b (pod vehicles). The results show 
that for the modelled options the reduction in disposal costs is not enough to off-set the increase in collection costs resulting from the separate 
collection of food waste. 
 
Table 3-3 Summary of Whole system costs 

  Baseline 
Option 

1a 
Option 

1b 
Option 

2a 
Option 

2b 
Option 3 

Option 
1c 

Option 
1d 

Boston £3,130 £3,660 £3,550 £3,820 £3,560 £3,710 £3,690 £3,400 

City of Lincoln £3,860 £4,820 £4,470 £5,010 £4,910 £4,750 £4,860 £0 

East Lindsey £6,030 £7,050 £7,000 £7,170 £7,280 £6,980 £7,040 £6,290 

North Kesteven £5,410 £6,060 £6,190 £6,210 £6,630 £6,040 £6,080 £5,910 

South Holland £5,950 £6,820 £6,730 £7,170 £6,970 £6,060 £6,870 £6,380 

South Kesteven £5,710 £6,490 £6,260 £6,730 £6,640 £6,410 £6,510 £5,900 

West Lindsey £4,550 £5,350 £5,060 £5,530 £5,400 £5,090 £5,180 £5,020 

New Transfer 
Station cost 

 £150 £150 £150 £150 £150 £150 £150 

Total £34,640 £40,400 £39,410 £41,790 £41,540 £39,190 £40,380 £33,050 

Difference to 
Baseline 

 £5,760 £4,770 £7,150 £6,900 £4,550 £5,740 £2,270* 

* Adjusted for no City of Lincoln option (removed City of Lincoln data from comparative Baseline cost) 
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Figure 3-4 Summary of Whole system costs (£’000s) 
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Options 2a, 2b, 3 and 1c all involve a reduction in the current contamination rates. This would be expected to be a positive impact; with the 
increasing focus on quality, the recyclate would be more marketable, and should impact positively on material prices and MRF gate fees. However, 
the anticipated saving from these changes are not realised because of the difference in current gate fees for the MRF and residual treatment, 
outlined as follows:  
 
Where Options 2a, 2b, 3 and 1c lead to a reduction in contamination, it is assumed that this material reverts to the residual waste bin; it is thus 
collected as part of the residual waste collection, and is sent for disposal in the manner arranged by the County. This additional material will be 
disposed of through the current alternative residual waste management option of EfW, at a cost of £92.35 per tonne.  
 
At present, the current MRF arrangement involves a gate fee of £44.52 for the acceptance of fully co-mingled material. The MRF sorts and extracts 
the contaminated materials incorporated in the recyclate delivered; this is subsequently sent to disposal/treatment, and the cost incorporated into 
the MRF gate fees.  We understand the disposal rate through the MRF is based on a rate of £78 per tonne. This means that when this material is 
diverted away from the MRF to the residual bin, this effectively increases the cost of disposing of this material by £14.35 per tonne and there is thus 
a substantial cost to reducing contamination levels.  
 
This issue means that there is a financial disincentive to reducing current recyclate contamination levels. In addition, this compromises collection 
Options which focus on improving quality levels. The additional communication and education costs for reducing the contamination level in Option 1c 
have not been included. If included it would further worsen the scenario’s financial position.   
 
This issue has been clarified with the WDA and whilst gate fees have been amended to develop a more accurate scenario to avoid compromising 
Options which may prove more beneficial under normal market conditions, the issue of additional residual costs through reducing contamination 
remains a challenge for the LWP. 
 

3.5 Recycling rates 
 
As can be seen in Figure 3-5, for all the WCAs, Options 1a, 1b and 1c demonstrate the greatest increase in recycling rates. Options 1a and 1b 
achieve this through the addition of food waste collections, whilst leaving the collection of the remaining dry recyclate unchanged from the residents’ 
perspective. 
 
Option 1c assumes a 50% fall in contamination rates in the dry recycling scheme. Whilst this will improve the marketability and value of the 
recyclate, as has been described, the current pricing mechanism at the MRF compromises this Option financially, especially if additional 
communication expenditure were to be included.    
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Figure 3-5 Recycling Rates per Option 
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4 Options Appraisal 
 
A two-phased approach has been designed to evaluate the performance of each Option, 
based on both a non-weighted and weighted scoring approach. The eight criteria, developed 
and agreed with the LWP officers, are shown in Table 4-1. These are assessed utilising a 
scoring system of red – scored 0, amber scored 2 and green scored 3. These scores and the 
overall performance of the Options are then presented, firstly with all criteria having equal 
status (unweighted), and then using a weighted approach where criteria are given varying 
importance. To generate the weighted approach, each authority has placed a weighting on 
the different criteria taking in to account their own council’s priorities and targets for future 
service provision.  
 
Table 4-1 Agreed Criteria 

Criteria 
number 

Criteria Scoring approach 

1 
Impact on 
recycling rate.  

Options that are estimated to deliver higher levels of recycling/composting 
are scored higher than those that may only maintain the current recycling 
rate or potentially reduce it. 

2 Value for Money 

Detailed modelling used to score Options based on the ‘whole system 
cost’, incorporating costs for collection, haulage, bulking, recycling (gate 
fees/income), composting and residual disposal.  
Options with lower overall cost will score higher and vice versa. 

3 
Environmental 
Impact 

This criterion looks at the relative environmental impact of the Options. A 
high-level carbon analysis will be conducted. Options that show the lowest 
carbon impact will score higher and vice versa. 

4 
Ease to use and 
public 
satisfaction 

Schemes that are easy to use by the householder. Single containers, co-
mingled recycling and simpler collection frequencies will score best. 

5 Material Quality 
This criterion looks at the difference in the impact on material quality 
between the Options and the associated value of the materials. Options 
that will likely achieve higher quality will score best. 

6 
Ease of 
implementation 

Options that are likely to cause added complication to the Partnership in 
rolling out are scored lower, for example a significant switch in approach 
to collecting materials such as change in container, frequencies, materials 
collected etc. 

7 

Practicality of 
operating and 
sustaining 
service 

Options that are likely to cause added complication to the ongoing 
operation of the service will be scored lower, for example using non-
standard vehicles, vehicle maintenance requirements, extended travel 
time to tipping points, depot infrastructure costs, specialist containers etc. 

8 Communication 

This criterion looks at the likely difference in public communications 
required between the Options and the extent to which detailed or 
sustained campaigns will be required. Options that require more 
communication will be scored lower. 
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4.1.1 Options Rankings 
Detailed scoring of each criteria is presented in Appendix 2 and individual authority analysis within Appendices 4-10. The following section presents 
the ranking of the Options and identifies how they change once weightings are applied. 
 
Figure 4-1 Options appraisal ranking – unweighted  

 

 

 

Boston
City of 

Lincoln

East 

Lindsey

North 

Kesteven

South 

Holland

South 

Kesteven

West 

Lindsey

Baseline Current service 5 4 4 5 5 4 5

Option 1a
All as current with separate food waste collection 

in a dedicated vehcile
2 2 2 2 2 2 2

Option 1b

Food waste collected weekly co-collected with 

residual and dry recycling in RCV food waste pods 

to all hh

2 3 3 4 2 2 2

Option 2a

Fortnightly two stream (card and paper separate) 

with weekly separately collected food waste in 

dedicated vehciles

6 5 4 5 5 4 5

Option 2b

Fortnightly two stream (card and paper separate) 

with separate weekly food co-collected in podded 

vehicles

7 6 7 7 7 7 7

Option 3
Weekly multi stream collections utilising Resource 

recovery vehicles
8 7 8 8 8 8 8

Option 1c Option 1c with varied contamination 1 1 1 1 1 1 1

Option 1d
Baseline service with food waste rolled out to 

limited households
2 6 3 4 6 4

Option
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Key observations: 

 Across all the authorities there are very similar trends in the rankings. 

 Under equal weighting for each criterion the main Options that are favourable are Options that introduce food waste without any change to 
dry recycling. This is due to increased recycling rates, improved environmental performance, the schemes being relatively easy to implement, 
requiring simple communication and easy for the public to use. However, the Options do increase costs and have minimal impact on material 
quality. 

 Introducing food waste and reducing contamination (Option 1c) is the highest scoring option as it has the benefit of improvement in material 
quality compared to other similar Options. 

 Moving to a multi-stream dry recycling service is generally ranked last due to the Option requiring more active input from householders and 
the Option being more difficult to implement, operate and maintain. It will also require the greatest level of communications to householders. 
The Option does, however, help improve environmental performance and material quality.  

Figure 4-2 presents the rankings once the weightings are applied. The result is a change in the rankings caused by authorities allocating greater 
importance to different criteria. 

Key observations: 

 Generally, the multi-stream and twin stream Options remain the lowest ranked.  

 The favourable Options are generally ones that introduce food waste without any change to dry recycling collections. 

 The Baseline Option is the greatest mover, with it becoming a more favoured Option. This is due to greater weighting being placed on value 
for money. 

 Collecting food waste using dedicated vehicles is ranked higher than the use of pod vehicles due to being easier to implement by a collection 
authority and also easier to operate longer term.  
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Figure 4-2 Options appraisal ranking – weighted 

 
 

Boston
City of 

Lincoln

East 

Lindsey

North 

Kesteven

South 

Holland

South 

Kesteven

West 

Lindsey

Baseline Current service 1 3 2 3 1 4 1

Option 1a
All as current with separate food waste collection 

in a dedicated vehcile
4 2 2 1 5 2 5

Option 1b

Food waste collected weekly co-collected with 

residual and dry recycling in RCV food waste pods 

to all hh

3 4 4 5 4 3 4

Option 2a

Fortnightly two stream (card and paper separate) 

with weekly separately collected food waste in 

dedicated vehciles

6 5 6 6 6 5 6

Option 2b

Fortnightly two stream (card and paper separate) 

with separate weekly food co-collected in podded 

vehicles

7 6 7 8 8 7 8

Option 3
Weekly multi stream collections utilising Resource 

recovery vehicles
8 7 8 7 7 8 7

Option 1c Option 1c with varied contamination 4 1 1 1 3 1 2

Option 1d
Baseline service with food waste rolled out to 

limited households
2 4 4 2 6 3

Option
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4.2 Preferred Option for next phase of modelling? 

In identifying a potential preferred scenario to take to the next phase of analysis it was 
agreed that Options 1c and 1d were discounted. Reducing contamination should be 
something that should be encouraged, particularly if it can be done in a way that improves 
recycling and reduces residual waste. Whilst collecting food waste from a proportion of 
households is a viable Option where there are areas of high density, it raises the issue of 
equity as a result of providing a service to some households and not to others. 
 
Figure 4-3 provides the weighted ranking with Options 1c and 1d removed. The result is a 
clearer favouritism towards Option 1a (dedicated food waste vehicles) and the Baseline. 
Although ranked consistently 2nd or 3rd, the use of pod vehicles can result in more 
complicated operation of the collection service, with key issues being differing compartment 
fill rates and the potential issue of separate tipping locations/requirements. 
 
Collecting food waste using dedicated vehicles also allows for greater Partnership working, 
especially with the potential of blurring boundaries to aid more efficient collections and the 
sharing of spare vehicles.  
 
Figure 4-3 Weighted ranking with Option 1c and 1d removed 

 

Boston
City of 

Lincoln

East 

Lindsey

North 

Kesteven

South 

Holland

South 

Kesteven

West 

Lindsey

Baseline Current service 1 2 1 2 1 3 1

Option 1a
All as current with separate food waste 

collection in a dedicated vehcile
3 1 1 1 3 1 3

Option 1b

Food waste collected weekly co-collected 

with residual and dry recycling in RCV food 

waste pods to all hh

2 3 3 3 2 2 2

Option 2a

Fortnightly two stream (card and paper 

separate) with weekly separately collected 

food waste in dedicated vehciles

4 4 4 4 4 4 4

Option 2b

Fortnightly two stream (card and paper 

separate) with separate weekly food co-

collected in podded vehicles

5 5 5 6 6 5 6

Option 3
Weekly multi stream collections utilising 

Resource recovery vehicles
6 6 6 5 5 6 5

Option

Page 111



 

Waste & Recycling Services Support to Lincolnshire Waste Partnership   40 

 

5 Phase 2 Sensitivity analysis 
 
Following an extensive review of the first phase of analysis, meetings were held with the 
Partnership and WRAP, and further sensitivity testing was agreed and subsequently 
modelled.  The sensitivity analysis scenarios agreed and carried out as part of this project 
are listed in the table below. 
 
Table 5-1 Sensitivity analysis scenarios included in the project. 

Sensitivity 
analysis section 

Description LA included 

5.1 & 5.2 

Baseline (Scenario A) 

Revised Option 1a with D+2 (Scenario B) 

Option 1a with a single loader (Scenario 
C) 

All LAs 

Dedicated food waste vehicles with 
residual collected on a three-weekly cycle 
(Scenario D) 

All LAs (N.B. fortnightly 
for South Holland) 

5.3 
Food on pod based vehicles with residual 
collected on a three-weekly cycle 
(Scenario E) 

South Kesteven 

5.4 
Additional sensitivity: Influence of 
increased food waste on analysis 

All LAs 

5.5 
Additional sensitivity: Influence that 
varying the MRF gate fee has on the 
analysis 

All LAs 

5.6 
Additional sensitivity: Introducing charging 
for garden waste 

West Lindsey Only 

 
The following sections present the results on a Partnership basis. More detailed analysis is 
contained within each authority’s individual Appendix. 
 

5.1 Sensitivity Analysis Part one: Scenarios A - D 
 
This section summarises scenarios and associated assumptions considered in the first stage 
of the sensitivity analysis. Scenarios included in Part one are: 
 

Scenario A: Baseline: Current service 
 
Scenario B: Option 1a (FW D+2): Current recycling, residual and garden waste 
service plus a food waste collection using dedicated vehicles with a driver plus two 
loaders. This scenario was Option 1a in previous Stage one modelling; however, 
feedback from the Partnership indicated that pass rates were deemed too high and thus 
the number of vehicles required too low. This Scenario is provided as a reference to 
Scenario C below. 
 
Scenario C: Option 1a (FW D+1): As per Scenario B above but with the dedicated 
food vehicles having a single loader (this lowers pass rates and increases the number of 
food waste vehicles required). 

 
Scenario D: Option 1a (Extended Res & FW D+1): As per scenario C above but 
with residual collections extended to a three-weekly cycle. N.B. South Holland move to 
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an AWC system with recycling and residual collected fortnightly. Table 5-2 shows key 
parameters and assumptions used to model Scenario D. 

 
 
Table 5-2 Collection frequency of investigated waste collection rounds in scenario D. 

Week Vehicle 1 2 3 

Residual (3 weekly) Standard RCV Once over 3 week period 

Dry co-mingled 
(fortnightly) 

Standard RCV Y 
 

Y 

Food Waste (Weekly) Dedicated Food Vehicle y Y y 

Garden Waste 
(Fortnightly) 

Standard RCV Y 
 

Y 

 
This scenario involves reducing the residual collection frequency to once every 3 weeks, with 
no change to frequency for dry recycling or garden waste. Food waste is collected weekly by 
dedicated vehicles. Issues to consider are: 
 

• The frequency of residual collection differs from the frequency of the other collection 
services, making communications potentially more difficult. 

• Potential option of alternating recycling and garden waste collections on standard 
RCV could lead to contamination issues. 

• Maintaining co-mingled collections doesn’t address recyclate contamination issues. 
 
As part of extending the residual collection frequency we have assumed the following: 
 

• A degree of waste prevention is achieved and a 4% reduction in overall kerbside 
waste collected (refuse, recycling and organic) has been modelled. 

• Dry recycling improves with an increase in yields of 5% across all materials.  
• The food waste collected (kg/hh/week) rises to the average level as shown in the 

table below. 
 
Table 5-3 Food waste collected (kh/hh/week) for all LAs. 

Local authority Lower limit Average 

Boston 0.88 1.28 

East Lindsey 1.05 1.45 

Lincoln 1.02 1.42 

North Kesteven 1.30 1.70 

South Holland 1.20 1.45 

South Kesteven 1.23 1.63 

West Lindsey 1.23 1.63 
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Other assumptions  
 
South Holland only – moving to Alternate Weekly Collections (AWC) 

• Residual waste drops by 5% 
• Dry recycling yields increase by 7% 
• The food waste collected (kg/hh/week) rises to the average level as shown in Table 

5-3 above. 
 
Reasoning for the assumptions can be found in Appendix 4; as an example, WRAP research 
calculated that authorities with higher effective weekly residual containment capacity were 
associated with lower recycling rates. By comparing services with 240 litres effective weekly 
residual containment capacity against services with an effective weekly capacity of 120 litres 
a week (i.e. a 240 litre bin emptied fortnightly), they predicted a difference in recycling rate 
of 6.3±2.9 percentage points, with a high level of certainty. This research has been tailored 
to South Holland to generate a set of assumptions. 
 
Table 5-4 Collection frequency of investigated waste collection rounds for South Holland 
Lindsey scenario D 

Week Vehicle 1 2 3 4 

Residual (2 weekly) Standard RCV  Y  Y 

Dry co-mingled 
(fortnightly) 

Standard RCV Y 
 

Y  

Food Waste (Weekly) 
Dedicated Food 
Vehicle 

y Y y Y 

Garden Waste 
(Fortnightly) 

Standard RCV Y 
 

Y  

 
 

5.2 Sensitivity Analysis Part one: Results 
 
5.2.1 Impact on residual 
Table 5-5 below shows the residual waste yields for all WCAs for the Scenarios A - D. The 
reductions are due to the previously described assumptions and are primarily caused by 
increased diversion of food waste, a small increase in dry recycling and for Scenario D (1a 
with 3-weekly residual frequency), an overall reduction in waste quantities. 
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Table 5-5 Estimated residual waste yields (kg/hh/yr) collected across all local authorities. 

Authority 

Residual  (kg/hh/yr) 

Current 
Baseline (A) 

Scenario B 
& C (1a) 

Scenario D 1a 
(three weekly 
residual) 

Boston Borough Council 528  482  431  

City of Lincoln Council (current AWC 
only) 

486  432  386  

East Lindsey District Council 410  355  314  

North Kesteven District Council 521  453  406  

South Holland District Council 537  474  397  

South Kesteven District Council 415  351  307  

West Lindsey District Council 447  383  338  

 
5.2.2 Impact on kerbside recycling rate 
Our results show that the kerbside recycling rate is expected to increase by up to 12% 
across all LAs under Scenario D. Overall kerbside recycling rates of all local authorities are 
depicted in Figure 5-1 below (note these exclude bring sites). The addition of food waste 
collections adds ~ 5% to 8% to the baseline recycling rate. Moving to a three-weekly 
residual collection is expected to increase recycling and food waste diversion and reduce 
overall waste. This results in a further 3% to 5% increase in recycling rates, with some 
authorities moving beyond the current 50% target. 
 
Figure 5-1 Kerbside recycling rates of sensitivity scenarios considered in part one of the 
analysis. 
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5.2.3 Gross collection costs 
 
Table 5.6 below shows projected gross collection costs (vehicles, staff, containers, etc) for 
each Authority, demonstrating the financial effect of each of the sensitivity scenarios 
modelled in part one (Colour of cells scaled on value: Green = Lowest cost; Red =Highest 
cost).  
 
The Baseline remains the lowest cost Option for all authorities except South Holland, where 
moving to an AWC system with separate food waste collection (Scenario D) reduces the 
costs by ~£340k. Moving to one loader only (Scenario C) and having an increased number of 
dedicated food waste vehicles generally (but not across all LAs) increases the collection costs 
compared to the 2 loader option (Scenario B) initially modelled. 
 
Table 5-6 Projected gross collection costs of sensitivity scenarios per LA. (Colour of cells 
scaled on value: Green = Lowest cost; Red =Highest cost) (£’000) 

 
 
5.2.4 Trends analysis (gross collection costs) 
Figure 5-2 below shows the trend analysis of gross collection costs of the sensitivity 
scenarios considered in Part one. Moving to a three weekly (or two weekly for South 
Holland) residual frequency reduces the cost of collecting residual waste. This is due to a 
reduction in the number of vehicles, and hence staff, required to operate this service 
(Typically 1-2 vehicles can be saved through reduced vehicle and staffing costs). 
Nevertheless, the reduced residual frequency and associated lower costs are not sufficient to 
offset the costs of the introduction of the food waste collection service, and thus the cost of 
scenario D is still above the Baseline (except for South Holland). For South Holland, reducing 
the frequency of recycling and residual to fortnightly is sufficient to offset the additional food 
waste collection costs. 
  

A - Baseline B - FW D+2 C - FW D+1
D - Ext Res&FW 

D+1
Boston £1,370 £1,930 £1,900 £1,750

City of Lincoln £2,250 £3,270 £3,340 £2,980

East Lindsey £3,090 £4,280 £4,380 £4,170

North Kesteven £2,790 £3,590 £3,720 £3,530

South Holland £3,630 £4,580 £4,540 £3,290

South Kesteven £2,770 £3,710 £3,810 £3,520

West Lindsey £2,540 £3,510 £3,490 £3,270

Total £18,440 £24,870 £25,180 £22,510

Difference to 

Baseline £6,430 £6,740 £4,070

Option

Authority
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Figure 5-2 Trend analysis of gross collection costs of sensitivity scenarios considered in 

part one. 

 
5.2.5 Gross WDA costs 
Table 5.7 below shows the projected gross WDA costs for each collection Authority, including 
residual disposal, recycling management, food waste treatment, haulage and transfer. 
Disposal costs used in the model are: residual gate fee £92/t, MRF gate fee for clean 
material £35/t, food waste treatment gate fee £26/t.  
 
As greater levels of waste are diverted from residual treatment there are reduced WDA 
costs. Scenario D has the lowest WDA costs as there is increased recycling and food waste 
diversion and reduced overall waste, thus lower overall residual waste arisings. 
 
Table 5-7 Projected gross WDA costs for each collection Authority. (£000’s) 

 
 

A - Baseline B - FW D+2 C - FW D+1
D - Ext 

Res&FW D+1

Boston £1,720 £1,680 £1,680 £1,570

City of Lincoln £2,090 £1,970 £1,970 £1,810

East Lindsey £2,940 £2,770 £2,770 £2,570

North Kesteven £2,620 £2,470 £2,470 £2,300

South Holland £2,320 £2,240 £2,240 £2,080

South Kesteven £2,940 £2,780 £2,780 £2,580

West Lindsey £2,010 £1,840 £1,840 £1,700

Total £16,640 £15,750 £15,750 £14,610

-£890 -£890 -£2,030

Authority

Option

Difference to Baseline
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5.2.6 Overall whole system cost 
Table 5.8 below shows the combined collection and apportioned WDA costs for each 
authority. The Baseline costs are still the lowest (except for South Holland) but the lower 
WDA cost from residual diversion helps Options B, C, and D move closer to the Baseline cost. 
For all authorities (except South Holland), moving to a three-weekly residual collection does 
reduce costs, but not sufficiently to balance the additional food waste collection costs.  

Scenario D for South Holland, once collection and WDA costs are combined, creates further 
savings compared to the Baseline, due to fortnightly collections reducing collection costs and 
the diversion of material from the residual waste stream reducing treatment costs. 

Table 5-8 collection and apportioned WDA (whole system) costs for each authority. 

(£000’s) 

 
 
Figure 5.3 below shows the combined collection and apportioned WDA costs for each 
authority and for the Partnership as a whole. Scenario D results in approximately £2.2 million 
in additional costs to the Partnership compared to the Baseline. 
 
Figure 5-3 Total collection and disposal costs for the Partnership, shown per LA. 

A - Baseline B - FW D+2 C - FW D+1
D - Ext 

Res&FW D+1

Boston £3,090 £3,610 £3,580 £3,320

City of Lincoln £4,340 £5,240 £5,310 £4,790

East Lindsey £6,030 £7,050 £7,140 £6,740

North Kesteven £5,410 £6,060 £6,190 £5,830

South Holland £5,950 £6,820 £6,780 £5,370

South Kesteven £5,710 £6,490 £6,590 £6,100

West Lindsey £4,550 £5,350 £5,330 £4,970

New Transfer Station cost £0 £150 £150 £150

Total £35,080 £40,770 £41,070 £37,270

£5,690 £5,990 £2,190

Authority

Option

Difference to Baseline
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5.3 Sensitivity Analysis Part two: Food on pod based vehicles with 
residual collected on a three-weekly cycle (Scenario E)  

 
In addition to the sensitivity scenarios discussed in Part one, we have modelled a bespoke 
‘hybrid’ scenario (Scenario E) for South Kesteven (SK) only, which would see residual waste 
collected every 3 weeks. Food waste would be co-collected with residual and recycling using 
an RCV with pod.  

However, to make this work (and recognising the requirement to retain the current 
chargeable garden waste service) dry recycling would need to be collected on those weeks 
with no residual collection. The frequency of residual, recycling and garden waste collections 
differs, making communications potentially more difficult, as shown in the table below. It is 
also worth mentioning that maintaining co-mingled collections doesn’t address recyclate 
contamination issues. 

 
Table 5-9 Collection frequency plan for different rounds. 

Service Vehicle 
Week 

1 
Week  

2 
Week  

3 
Week 

4 
Week  

5 
Week  

6 

Residual (3 
weekly) 

RCV with 
food pod 

Y 
  

Y 
  

Dry co-
mingled (2 
out of three 
weeks) 

RCV with 
food pod 

 
Y Y 

 
Y Y 

Garden 
(fortnightly) 

RCV 
 

Y 
 

Y 
 

Y 

Food 
(weekly) 

In pod on 
recycling 
and 
residual 

On 
Residual 

On Dry 
recycling 

On Dry 
recycling 

On 
Residual 

On Dry 
recycling 

On Dry 
recycling 

 
5.3.1 Sensitivity Analysis Part two: results 
 
Modelling of this Option has identified that the number of vehicles required is the same as 
the Stage 1 pod based scenario (Option 1b).  

• Option 1b used pod based vehicle for collecting: 
o Week 1 residual and food - 16 vehicles 
o Week 2 recycling and food - 16 vehicles  

• The new SK bespoke Scenario is very similar: 
o Week 1 residual and food 16 vehicles 
o Week 2 recycling and food 16 vehicles 
o Week 3 recycling and food 16 vehicles  

 
Consequently, this pattern of three weekly collection does not result in any further cost 
savings compared to Option 1b. A comparison of the SK bespoke Scenario costs against the 
other Phase 2 Scenarios is shown in Figure 5-4 below. 
 
A comparison of the SK bespoke Scenario costs against the other Phase 2 Scenarios suggests 
that the current comingled approach is not easily compatible with three weekly residual 
collections and the use of pod vehicles. To make savings whilst using pod vehicles, an 
alternative pattern of service would be required: 
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• Move to two stream recycling (vehicles would be similar in number but potential 
income from paper sales would be achieved). 

• Reduce collection frequency to 3 weeks for recycling, residual and garden (would 
reduce number of vehicles, but garden vehicles would have to visit every household). 

 
The chart below shows how the collection costs for the SK bespoke option (shown as 
scenario E) are similar to scenario D where dedicated food waste vehicles are used and a 
three-weekly residual collection is operated. 
 
It should be noted that the authority has indicated that the number of pod based vehicles is 
likely to be higher that the modelling suggests, due to greater variance in fill rates and the 
added complications of unloading etc. Thus Scenario E costs could potentially be higher than 
Scenario D. 
 
Figure 5-4 Gross collection costs of sensitivity scenarios investigated in part one and the 

South Kesteven bespoke option (Scenario E). 

 

 
 

5.4 Sensitivity Analysis Part three: Additional sensitivity - Varying food waste 
collected 

 
As part of the Stage 2 analysis, we have modelled higher food waste capture rates as part of 
moving to a three-weekly residual collection service (Scenario D). However, the analysis 
below shows the impact if higher food waste levels were also to be attained on Scenarios B 
& C. The analysis assumes there would be no impact on collection costs, only on the 
diversion from residual to food waste treatment. The analysis shows that increasing the food 
waste by ~ 5,600 tonnes (as a result of the increased yield per household modelled) results 
in an annual saving of approximately £310k. The primary cost reductions are from a 
reduction in residual process fees, which are offset in part by additional food waste haulage 
and treatment costs. There would be no cost change for Scenario D as it assumes similar 
levels of food waste collected, as part of moving to three weekly residual collections. 
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Table 5-10 WDA costs of scenarios A, B and C using different food waste yields. 

WDA costs A - Baseline B - FW D+2 C - FW D+1 

Lower level of food waste yields £16,640,000 £15,750,000 £15,750,000 

Medium levels of food waste 

yields 
£16,640,000 £15,440,000 £15,440,000 

Potential saving £0 £310,000 £310,000 

 
5.5 Part four: Scenario 5 (varying the MRF gate fee) 

 
The fourth part of the sensitivity analysis investigates the impact of varying the dry recycling 
gate fees. Looking at the WRAP Gate Fees reports for 2010 to 2017, the data shows a very 
wide range of gate fees payable (See Figure 5-5). The lowest median gate fees were seen in 
2011 with MRFs paying a median price of £26/ tonne for material (i.e. a negative gate fee), 
which corresponds to a peak in material prices. 
 
The most recent WRAP data relating to gate fees shows that for contracts let in 2016, the 
widest range of gate fees was seen, with a difference of around £150 per tonne between the 
minimum and maximum prices, with a median gate fee of £29 per tonne. LWP currently pay 
an average of £44 per tonne (including management of rejects and non-target material). 
 
Figure 5-5 MRF fees over time (source: Wrap Gate Fees reports). 
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Table 5-11 below indicates that if LWP was able to secure a MRF gate fee at either £36/t or 
£29/t then the annual cost would decrease by between ~£0.5 and £0.9 million across the 
Partnership. 
 
However, given the current impact of China reducing the quantity of recyclate materials 
imported and other market pressure on material prices, there is the potential that MRF gates 
fees could instead rise. If MRF gate fees were to rise to £52 or £59 per tonne there would be 
an increase of between ~£0.5 and £0.9million across the Partnership. More information and 
a commentary on market trends and influences is provided in Section 6.2 and Appendix 2.  
 
Table 5-11 Potential savings due to securing lower MRF gate fee across scenarios A to D. 

MRF gate fee A - Baseline B - FW D+2 C - FW D+1 
D - Ext 
Res&FW 
D+1 

Current rate (~£44/t) £2,730,000 £2,730,000 £2,730,000 £2,770,000 

@ £36/t £2,240,000 £2,240,000 £2,240,000 £2,280,000 

Saving to Current 
rate 

£490,000 £490,000 £490,000 £490,000 

@ £29/t £1,800,000 £1,800,000 £1,800,000 £1,830,000 

Saving to Current 
rate 

£930,000 £930,000 £930,000 £940,000 

 
5.6 Introducing charging for garden waste (West Lindsey Only) 

 
As part of the project we have explored the impact of West Lindsey introducing charges for 
garden waste collection. We understand the decision has already been made to introduce 
the policy but have included the result for information. Appendix 4 provided details of the 
assumptions. 
 
The table below shows the tonnage and participation estimates for the charged for service 
compared to the current free service1 once charging is introduced. It allows for the 
recognised trend that those who ‘opt in’ to use the scheme when it moves to a charged 
service tend to put out greater quantities of garden waste i.e. 60% participation equates to 
75% of the previous tonnage being collected. It should also be noted that the tonnage 
projected might not be achievable immediately and could take a few years to reach that 
level. 
 
Projected performance 

 West Lindsey - 
Current 

West Lindsey – Predicted 
charged for scheme 

Households Total 42,350 42,350 

% HH's on garden waste 95% 47% 

HH's on garden waste 40,233 19,883 

kg/hh on scheme 272 375 

Tonnage 10,958 7,456 

 

                                           
1 2016/17 data 
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The impact on the collection service is a reduction in one vehicle, which equates to 
~£180,000 saving per year once vehicle and crew costs are taken into consideration. 
 
Based on a charge of £35 per bin and an uptake of ~20,000 households, the estimated 
income is ~£700,000 per annum. There will be a reduction garden waste requiring 
processing, which equates to around £70,000 pa at £20/t.  
 
There will be additional costs, such as: 

• Setting up and running the scheme i.e. accepting payments; 
• Additional residual costs assuming a proportion of garden waste is transferred 

(~£32,000); and 
• Potential increase in material processed at recycling centres. 

 
Based on these assumptions we expect the potential saving to be in the region of £0.9million 
per annum. 
 
 

5.7 Summary of sensitivity analysis conducted 
 
The findings identified from the sensitivity analysis can be summarised as: 

• Moving to a three-weekly residual frequency reduces residual collection costs through 
the reduction of vehicle numbers and staffing costs. This is not sufficient to offset the 
additional costs associated with the introduction of food waste collections. 

• For South Holland, reducing the frequency of recycling and residual to fortnightly is 
sufficient to offset the additional food waste collection costs.  

• Food waste collections add ~ 5% to 8% to the baseline recycling rate. Moving to a 
three-weekly residual collection is expected to increase recycling and food waste 
diversion and reduce overall waste. This results in a further 3% to 5% increase in 
recycling rates, with some authorities exceeding 50%. 

• The cost of treatment of food waste and dry recycling is lower than the cost of 
residual treatment, thus the diversion of these streams from residual waste reduces 
overall WDA costs. 

• The whole system costs (combined collection and apportioned WDA costs for each 
authority) indicate that the Baseline costs remain the lowest of all Options and 
Scenarios (except for South Holland), but the beneficial WDA costs help scenarios B, 
C, and D to be closer to the Baseline 

• Scenario D for South Holland, once collection and WDA costs are combined, creates 
further savings compared to the Baseline, due to the introduction of fortnightly 
collections and the result and diversion of material from the residual waste stream. 

• The analysis would suggest that the current comingled approach is not easily 
compatible with three weekly residual collections and the use of pod vehicles. To 
make savings and use pod vehicles, an alternative pattern of service would be 
required. 

• The MRF gate fee can have a significant influence on costs and there are significant 
uncertainties on material markets and prices going forward. This could increase MRF 
prices. 
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6 Future proofing 
 
Appendix 2 explores the wider drivers for change which have the potential to impact on the 
costs, methodologies and wider aspects of waste management on a national level. Whilst in 
many cases no certainty can be determined regarding the probability of whether any, all or a 
combination of these factors will prove to represent substantial additional factors in the 
required methodology for waste management from a Lincolnshire perspective, they 
represent a comprehensive analysis of the level of additional risk which should be considered 
when assessing the outputs of the options for future delivery in terms of the ‘future proofing’ 
of the service methodologies chosen. These drivers incorporate:  
 

• National – Austerity considerations 

• The Environmental Protection Act 1990 & the Deregulation Act 2015 
• The Waste (England and Wales) Regulations 2011 
• 25 Year Environment Plan and forthcoming Resources and Waste Strategy 
• Potential impacts from the UK’s adoption of the EU Circular Economy Package 
• The Europe-wide Strategy for Plastics in the Circular Economy 
• Potential impacts from revisions to packaging obligations 
• Potential impacts from Brexit 
• Possible impacts from alternative recycling metrics and Carbon Impacts 
• Possible impacts from Chinese import restrictions 
• How the market for secondary materials will change in the next 5+ years? 

 
Within this section, these drivers and the results of the work conducted for this project are 
used to consider a number of the specific challenges Lincolnshire is currently facing 
regarding the collection and disposal of its household waste: 
 

▪ Residual Capacity: 
o The North Hykeham Energy from Waste (EfW) plant which opened in 2014 is 

already approaching capacity.  
o Available landfill in Lincolnshire, which is all privately owned and controlled 

and thus beyond the control of the local authorities, is scheduled for closure 
(N.B. this situation is subject to ongoing negotiations).  

o Record future housing growth within the county is predicted, which will 
increase waste arisings and put further pressure on capacity at the EfW plant  

▪ Contamination of dry recycling: 
o There are significant issues with contamination in the dry recycling stream. 

▪ Cost savings: 
o A number of authorities are looking for cost savings. 

 
6.1 Residual Capacity 

 
One of the key issues for LWP is the capacity at the North Hykeham Energy from Waste 
facility, which is currently at full capacity (150,000t per year). The analysis conducted and 
presented in Figure 6-1 shows that: 

• Introducing food waste collections can potentially create approximately 20,000t of 
headroom; 

• Moving to three-weekly residual collections and further increasing food and dry 
recycling diversion could further increase headroom to ~ 35,000 t. 
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Figure 6-1 Residual waste from collection authorities for the different Sensitivity 

Scenarios 

 
 
This potential headroom will help tackle rising waste generation and household growth in the 
region. If additional waste diversion is not achieved, the WDA costs are likely to increase, as 
any waste over the current EfW capacity will incur additional haulage and disposal costs, 
which are typically higher than food waste and dry recycling costs. 
 
All of the different Options, sensitivities and Scenarios investigated have shown an increase 
in whole system costs compared to the Baseline, and this increase varies between £2.2 
million for Option 1a Scenario D (dedicated food waste vehicles and three weekly residual 
collection) and the £7.2 million for Option 2a (dedicated food waste vehicles and twin stream 
recycling alongside fortnightly residual collection). 
 
Factoring in the impact of creating headroom and thus additional treatment capacity at the 
EfW can create cost savings, as residual treatment for waste over the EfW capacity is 
charged at £110/t, higher than the EfW rate of ~£92/t. 
 
Thus, reducing residual tonnage creates savings in two main ways: 

• Lower residual tonnage and thus lower treatment costs; and 
• Lower residual tonnage creates headroom at the EfW to allow any growth in residual 

waste to be treated at the lower rate. 
 
Alternatively, the headroom can potentially create an income stream from selling the ‘spare’ 
capacity to third parties.  
 
Since the difference in gate fee between EfW and landfill is currently ~£18/t) the increased 
annual capacity of 20,000 tonnes created at the EfW plant equates to an annual saving of 
£350,000 compared with the cost of landfill. A 35,000tpa headroom equates to a ~£620,000 
saving.  
 
These savings are not sufficient to reduce the whole system costs to below the Baseline for 
the different options modelled but does bring them closer. Creating headroom also enables 
the need for any additional long-term residual treatment capacity to be re-assed. Freeing up 
processing capacity at the EfW will assist in delaying the requirement for additional 
treatment, and will also reduce the predicted capacity required. This would provide a longer 
timescale for developing a solution, and potentially create a cost saving in the medium to 
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long term, through delaying a procurement exercise and also by procuring a contract with a 
capacity that is more tailored to exact needs longer term. 
 

6.2 Contamination of dry recycling 
LWP has identified that there is an increasing contamination issue with dry recycling in the 
region and has put additional communication plans in place to help mitigate this. Initial 
information has indicated this is reducing the level of contamination presented but there are 
still significant improvements that could be made. 
 
Alternative collection options such as multi-stream and twin stream have been modelled and 
could help reduce contamination, but were not highly ranked in the options appraisal due to 
the higher collection costs involved. 
 
Consequently, a more sustained and joined up campaign led by the Partnership is likely to be 
the best course of action. If a food waste collection was to be introduced, a combined 
campaign would be a sensible and more effective approach. 
 
Greater enforcement in combination with improved communication can aid improved recycling 
performance and reduce contamination. Under the Environmental Protection Act 1990 & the 
Deregulation Act 2015, local authorities can require occupiers of premises to present their 
household waste for collection in a specified way. However, their powers to enforce this, along 
with their ability to require residents to recycle through the specification of what can be placed 
in each container and where containers should be placed, were substantially curtailed by 
Section 58 of the Deregulation Act 2015 which downgrades failure to comply with any notice 
from a criminal to a civil offence whilst tightening the definition of an offence to “causing a 
nuisance or likely to be, detrimental to any amenities of the locality”  This makes enforcement 
extremely difficult, undermining the ability of local authorities to effectively enforce their own 
collection policies.  
 
From an authority perspective, the lack of enforcement options limits any addressing of this 
issue to communications aimed at transgressing residents, with no power to take further 
action. This may lead to a continued high level of contamination and non-target material 
delivered to MRFs from kerbside collection schemes, which means that MRF infrastructure may 
have to be flexible to deal with ongoing contamination challenges. 
 
If co-mingled services are retained there are changing market influences that will need to be 
monitored and services potentially adapted to mitigate against future impacts. This will require 
co-operation between the collection authorities and the WDA who are responsible for the 
material processing contract. 
 
Further details on the potential drivers that could affect the dry recycling service in the next 
few years are provided in Appendix 2 and some key points presented below.  
 
How will the market for secondary materials change in the next 5+ years? 
The secondary materials market will continue to be focussed on: 
 

 Quality of materials and how they are collected – this will drive saleability, value, 
regulatory compliance and the development of waste as a reliable secondary material 
source. 

 Ownership of materials along the value chain will be integral to the development of a 
coherent supply chain; strategic collection contracts will be developed with quality-
based SLAs to provide a reliable feedstock for treatment and reprocessing facilities. 
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 Type of materials; the expansion of mixed plastics collections and food waste will drive 
increased recycling rates in the short term – provided markets can be found for the 
plastics.  

 The adoption of carbon metrics will incentivise more focus on textiles and re-use, whilst 
the circular economy will drive Waste Electronic and Electrical Equipment (WEEE) 
collections to enable the extraction of critical raw materials in the longer term. 

 Recent trends have seen municipal composition changing dramatically, with paper 
reducing and cardboard increasing due to reduced newsprint uptake and increased 
internet shopping.  However, the reduction in paper may be slowed by the recent focus 
on plastic packaging and single use plastics which may be replaced by paper/board 
based products. 

 Plastics (petroleum based) are likely to reduce in the longer term, although this trend 
is closely linked to oil prices, an increase in plant-derived cellulose packaging and 
potential government initiatives. 

 Infrastructure; with the impact of China’s import restrictions and the potential effect of 
Brexit, it is likely that development will focus on treatment and reprocessing capacity. 
This will include MRFs and ‘mini MRFs’ to enable sorting of materials to high quality 
standards, along with enhancement of waste transfer and bulking sites. 

 Further reprocessing facilities for plastics and food waste would resolve export issues 
and enable the production of energy from waste. 

 The export market for RDF is considered to be stable for the next 5 years, but 
represents a significant UK investment opportunity. 

 
6.3 Cost savings 

Efficiency continues to be a main driver for many local authorities as budget cuts continue to 
apply pressure on local authority spend. As such, services and infrastructure are being shaped 
by austerity (three-four weekly residual collection, chargeable garden waste collections), and 
in some instances, this is leading to innovative service delivery models. 
 
Apart from South Holland moving to AWC, none of the options considered result in an overall 
cost saving to the Partnership. Extending residual collection frequencies does reduce costs but 
not sufficiently to offset the addition of a food waste collection. WDA costs reduce with 
diversion of material from residual, but overall costs remain higher than the Baseline.  
 
Longer term risks and potential costs can be mitigated in part by some of the options. As 
discussed previously, the introduction of separate food waste collections can create headroom 
at the EfW facility and thus help reduce future residual waste treatment costs. Some of the 
suggested options may help mitigate the impact and fines from any potential changes in 
legislation, such as the UK’s adoption of the EU Circular Economy Package. 
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7 Conclusion  
A range of options were identified and modelled in Phase 1 of this project. These were assessed 
against a range of criteria and a weighted and non-weighted approach was used to identify a 
preferred option before further sensitivity analysis was conducted. 

Key observations: 

 Across all the authorities there are very similar trends in the rankings of the options. 

 Under equal weighting for each criterion the most favourable Options are those that 
introduce food waste collections without any change to dry recycling methodology. 
This is due to increased recycling rates, improved environmental performance, the 
schemes being relatively easy to implement, requiring simple communication and 
being easy for the public to use.  

 All the Options represent an increase in overall whole system costs, and some have a 
minimal impact on material quality. 

 Moving to a multi-stream dry recycling service is generally ranked lowest due to the 
Option requiring more active input from householders and also being more difficult to 
implement, operate and maintain. It would also require the greatest level of 
communications to householders. The Option does, however, help improve 
environmental performance and material quality. 

Once the weightings provided by authorities were included, this resulted in: 

 the Baseline Option becoming a more favoured Option. This is due to greater 
weighting being placed on value for money. 

 Collecting food waste using dedicated vehicles ranked higher than the use of pod 
vehicles, due to being easier to implement by a collection authority and also easier to 
operate in the long term.  

Following feedback from the authorities and a review of the preferred Options from Phase 1, 
the following key variables were analysed in Phase 2: 
  

 Dedicated food vehicles with either a single loader or two loaders: 
o There was no significant overall cost difference between these variables: the 

use of 2 loaders reduced the number of vehicles required, whilst the use of a 
single loader increased the number of vehicles required.  

o However, overall it was thought that the single loader modelling outputs were 
more in keeping with how LWP authorities would operate the service, 
particularly with the rurality of the County limiting the potential pass rate 
achievable.  

 Dedicated food waste vehicles with residual collected on a three-weekly cycle (2 
weekly for South Holland): 

o Both WCA and WDA costs were reduced by reducing the residual collection 
frequency. 

o Overall costs were closer to the Baseline but still above it; 
o Moving to an AWC approach in South Holland reduced costs below the 

Baseline. 

 Food on pod based vehicles with residual collected on a three-weekly cycle: 
o This Scenario was modelled for South Kesteven only in order to gauge its 

impact. However, the approach did not result in any significant savings 
compared to other Options. 

 Influence of increased food waste yields on analysis 
o The analysis shows that utilising an assumption of ‘medium’ food waste 

tonnages generated by households would increase food waste collected for 
recycling by ~ 5,600 tonnes pa, resulting in a saving of around £310k pa due 
to the diversion of this waste from the residual stream. The cost reductions 
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from the reduction in residual process fees are offset in part by additional 
food waste haulage and treatment costs. 

o Frontline collection costs are not expected to vary significantly due to this 
additional tonnage, as there is expected to be sufficient spare capacity on the 
collection vehicles to enable the collection of greater yields. 

 Influence that varying the MRF gate fee has on the analysis: 
o A £15/t increase or decrease in the gate fee charged by the MRF can result in 

a swing of ~£0.9million per annum due to the quantity of waste treated. 
o The prices for recyclate and MRF treatment are determined largely by the 

value of the sorted materials. This is a historically volatile market, and is likely 
to be influenced by a variety of factors in coming years, with the current 
restrictions in China’s acceptance of materials demonstrating the sensitivities 
of the international market. 

o At present managing contamination (including non-target materials) via the 
MRF contract is less expensive than the residual waste stream, due to the low 
cost of waste disposal available to the MRF operators. 

 Introducing charging for garden waste (West Lindsey) 
o Introducing charging for garden waste collections could result in £0.9million 

saving per annum for West Lindsey.   

 
Overall findings: 
 
Varying the dry recycling service to two-stream or multi-stream would assist in addressing 
the current level of contamination in the recycling collection, but has not been a favoured 
approach. Without this practical solution, improved communications will be required to help 
tackle the contamination levels in the current service. Improving contamination rates should 
help mitigate potential price rises for MRF processing due to improving the current poor-
quality material streams. 
 
Collecting food waste using dedicated vehicles was identified as a preferred option should 
food waste collections be introduced. This approach was favoured as it does not impact on 
existing services and allows for greater potential Partnership working, especially with the 
potential of blurring boundaries to aid more efficient collections and the sharing of spare 
vehicles.  
 
Introducing a food waste collection does increase overall costs, as higher collection costs are 
not completely offset by reduced disposal costs. Even in the scenario of three weekly 
residual collections, net combined collection and disposal costs do not fall sufficiently to 
represent a saving against current whole system costs. The analysis shows, however, that if 
food waste collections are introduced they should be maximised as far as possible, since 
food waste treatment costs are significantly lower than residual treatment costs, and thus 
increasing yields collected at the kerbside will maximise the diversion of waste from the 
residual stream. Increased yields are unlikely to significantly increase collections costs once a 
scheme is in place due to the available capacity in food waste collection vehicles in all 
Options/Scenarios. 
 
Options which introduce food waste collections and increase dry recycling levels provide 
benefits in the longer term. Environmental performance improves, with increased recycling 
performance for all LAs, with rates for some authorities exceeding the current 50% target. 
The other key impact for LWP is the additional capacity at the EfW facility created by 
reducing residual waste tonnages through increased diversion. The facility is already 
operating at close to full capacity and any increase in residual waste is likely to incur higher 
processing fees at landfill.  
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Thus, creating some headroom at the facility allows any spare capacity to be used as an 
income stream in the short term and in the medium to long term provides treatment capacity 
to deal with the expected waste growth in the region for a longer time-scale than currently 
anticipated.  
 
Freeing up processing capacity at the EfW through increased diversion would thus help delay 
the requirement for additional treatment capacity and would also revise the predicted 
capacity required. This would represent a cost saving over the medium to long term through 
delaying a procurement exercise and also by procuring a contract with a capacity that is 
more tailored to exact needs longer term. Additionally, providing an extended timescale for 
developing a solution may enable the exploration of better value emerging solutions. 
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Appendix 1: Modelling limitations 

In order to provide an upfront appraisal of the modelling limitations, we have detailed the 
costs not included within the modelling, the assumptions used and the income assumed to 
be gained from the captured dry recycling It should be noted that although a number of 
limitations are discussed, KAT is an industry recognised tool that is widely used in the 
planning and review of kerbside waste and recycling collection systems throughout UK local 
authorities. 
 
A3.1 Costs not included within the modelling 
KAT model options are based on whole service specific collection rounds (i.e. waste 
collection, paper collection, glass collection, co-mingled collection, etc.) and will produce 
forecasts of resources (vehicles and labour), performance and costs. However, whilst KAT is 
a useful tool that has allowed us to model kerbside waste and recycling collection Options for 
the Councils, the forecast outputs do not address all of the cost associated with potential 
service changes.  
 
The following is a list of factors that need to be considered as part of the overall picture of 
service change: 
 

 Interface with other waste collection services;  

 Bring Site services; 

 Land take requirements at the operational depot; 

 Spare vehicles; 

 Labour resource issues; 

 Disposal activities; and 

 Change to collection rounds. 

 
Interface with other waste collection services  
The KAT models do not consider the other waste collection services provided by the 
Councils, for example: bulky waste, clinical waste, etc. Where any resource for these 
services has an interface with the current kerbside collection services, for example the 
shared use of vehicles or labour, then these will not be identified in the KAT models. 
 
Bring Site services 
Similarly, the KAT model will not consider any interface with bring site collections. Where any 
vehicle involved in the kerbside collection services also carries out a service to empty bring 
site containers this has not been factored-into costs. Option 4 would need an additional 
vehicle to service bring sites and commercial recycling. 
 
Land-take requirements at the operational depot 
Any service change that results in an increase in vehicle fleet size (including spare vehicles) 
will result in a requirement for additional parking at the operational depot. There may be a 
cost associated with this if suitable space is not available and needs to be acquired. 
 
Spare vehicles 
KAT does not model spare vehicles and this will need to be factored in. This will be 
particularly important for any KAT model option that would introduce a new type of 
collection vehicle and the need to have spare capacity across a range of different types of 
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refuse collection vehicles (RCV) or RRVs. Estimates of time lost by vehicles through planned 
and unplanned maintenance would be necessary and spares provided to cover for that. 
 
Labour resource issues 
The costs modelled do not include cover for annual leave, sickness and absenteeism. 
Therefore, this would need to be added to the overall cost. 
 
There may also be some additional training or maintenance related costs associated with the 
introduction of new types of vehicle: for example, one-off training costs for using the vehicle, 
including health and safety requirements, training of maintenance staff or the purchase of 
maintenance software. 
 
Disposal costs 
KAT does not contain any disposal costs, i.e. KAT only models the collection element of a 
service. We have included the potential income from dry recyclates, bulking, MRF and 
disposal cost assumptions separately, using information supplied by the County Council. 
 
Change to collection rounds 
The KAT results do not include the costs of changes to collection rounds. Additional costs 
would be incurred through the reorganisation of collection days for a number of households, 
including new collection calendars and general communications. 
 
Other costs not included 
The list below provides examples of costs that may be included within the whole service cost 
but that have not been included within the KAT models: 

 Administration costs of the subscription-based garden waste service; 

 Clinical waste vehicle; 

 Bulky waste vehicle; 

 Supervisor van(s); 

 Operations Manager’s van; 

 Adverts in press and communications; 

 PPE; 

 Training; 

 Expenses; 

 IT and printing; 

 Insurance (non-vehicle); 

 Additional mechanics for the maintenance of any specialist vehicles, for example, 
RRVs; 

 Waste and recycling collections from carried out by other rounds (e.g. a van round); 

 Bring site servicing and cleaning. 

Due to the absence of these costs, the results should not be used for budgetary purposes, 
but instead used to assess the relative and proportionate differences in costs of future 
collection options against the current baseline. Some of the additional items to be included in 
a full cost analysis may well also be relative in scale to the results of the options modelled. 
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Appendix 2: Drivers for Change 

National – Austerity considerations 
Efficiency is without doubt the main driver for local authorities as budget cuts continue to apply 
pressure on local authority spend. As such, services and infrastructure are being shaped by 
austerity (three-four weekly residual collection, chargeable garden waste collections), and in 
some instances, this is leading to innovative service delivery models. 
 
The Environmental Protection Act 1990 & the Deregulation Act 2015 
In England and Wales, Waste Collection Authorities are obliged by law to provide a domestic 
waste collection service to households. The Waste Disposal Authority (WDA) is required to 
provide or facilitate a facility(s) for the deposit of this waste. These duties are laid out in the 
Environmental Protection Act (EPA) 1990 (EPA). 
 
Councils can require occupiers of premises to present their household waste for collection in a 
specified way under the EPA. However, their powers to enforce this, along with being able to 
require residents to recycle through the specification of what can be placed in each container 
and where containers should be placed were substantially curtailed by Section 58 of the 
Deregulation Act 2015 which downgrades failure to comply with any notice from a criminal to 
a civil offence whilst tightening the definition of an offence to “causing a nuisance or likely to 
be, detrimental to any amenities of the locality”  This makes enforcement extremely difficult, 
undermining the ability of local authorities to enforce their collection policies. 
 
The Deregulation Act also makes any form of enforcement activity regarding contamination of 
recyclate effectively impotent. The practical requirements of bringing a civil case against 
individual residents has yet to be fully tested, but the disproportionate effort and expenditure 
required acts as a significant disincentive to authorities. As a result, the growing issue of 
contamination in the kerbside recycling stream will be difficult to address. From an authority 
perspective, the lack of enforcement options limits any addressing of this issue to 
communications aimed at transgressing residents with no power to take further action. This 
may lead to a continuing increase in the proportion of contamination and non-target material 
delivered to MRFs from kerbside collection schemes, which means that MRF infrastructure may 
have to be flexible to deal with contamination challenges 
 
The Waste (England and Wales) Regulations 2011 
The Waste Framework Directive (2008/98/EC) is the overarching EU policy on waste covering 
recycling targets, a definition of waste and national waste management plans which also 
defines the “Waste Hierarchy”. The Waste (England and Wales) Regulations (2011) (amended 
by the Waste (England and Wales) (Amendment) Regulations 2012) and the Environmental 
Permitting (England and Wales) Regulations 2010, implemented much of the directive, 
including the current 50% recycling target (to be achieved by 2020). These Regulations also 
require Waste Collection Authorities (WCAs) to separately collect paper, plastics, glass and 
metals. The collection of these materials either co-mingled or two-stream may be compliant, 
but only if it can be demonstrated that separate collection is not necessary to achieve good 
quality recyclables, or is not technically, environmentally or economically practical (known as 
TEEP). WCAs are required to carry out a ‘TEEP’ assessment to demonstrate that their collection 
system is compliant with the regulations. However, ambiguity in the detailed wording in the 
Waste Framework Directive, combined with a Judicial Review and a subsequent lack of clarity 
from Defra, means there is still much uncertainty in the market as to what this means in 
operational terms for both commercial and domestic kerbside collections.  
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25 Year Environment Plan and Resources and Waste Strategy 
In terms of the need for a clear policy framework from central government, Therese Coffey, 
Parliamentary Secretary of State at DEFRA, has confirmed that they note the limitations of 
weight based targets, and the reliance of recycling rates on garden waste collections. Despite 
the recent publication by Michael Gove, Secretary of State for the Environment, of the 
Government’s 25 year Environment Plan, there is no additional clarity on the issue of recycling 
targets or wider waste policy. There thus remains a lack of clear direction on the future of 
waste policy in England. It appears that in the short term, local decision makers will be required 
to continue to concentrate on improving recycling performance and saving costs in a manner 
most appropriate to their imperatives. 
 
The 25 Year Plan does state that the Government will crackdown on plastics by eliminating all 
avoidable plastic waste achieving zero avoidable plastic waste by the end of 2042.  They 
identify extending the 5p plastic bag charge to small retailers, removing consumer single-use 
plastics from the government estate, supporting the water industry with the roll out of more 
public drinking fountains, and working with retailers to implement plastic free aisles in 
supermarkets as measures they will pursue.  More detail is anticipated in the Resources and 
Waste Strategy which is expected to be published in the second half of 2018.  
 
Potential impacts from EU Circular Economy Package 
The Circular Economy Package (CEP) was adopted by the European Commission in December 
2015. It includes a range of policy options around waste management but also addresses 
product lifecycles in terms of intelligent product design, smarter use of raw materials, improved 
reuse and repair, increased recycling and more resilient markets for secondary raw materials. 
It also limits the use of landfill to 10% of municipal waste (based on the EU definition of 
municipal waste) by 2030.  
 
Following consideration by EU member states in February, on 18th April 2018 MEPs in the 
European Parliament agreed the recycling targets set out in the EU’s Circular Economy 
Package. These targets can be found on the EU website2, and include: 
 

• By 2025, at least 55% of municipal waste (from households and businesses) should 
be recycled by member states. 

• The target will rise to 60% by 2030 and 65% by 2035.  
• 65% of packaging materials will have to be recycled by 2025, and 70% by 2030. 
• Separate targets are set for specific packaging materials, such as paper and 

cardboard, plastics, glass, metal and wood. 
• The proportion of municipal waste sent to landfill will be limited to a maximum of 

10% by 2035.  
• Separate collection of textiles and hazardous waste from households will be required 

by 2025.  
• Separate collection of biodegradable waste will be required by 2024, although this is 

not required where the waste is composted at home. 
 

The agreed text must now go back to the EU Council of Ministers for final formal approval, 
and once this process is complete, it will be published in the Official Journal of the EU, the 
official record of all EU legal acts. Following this formal approval and adoption, EU members 
will have two years to bring the legislation into law.  
 
The fluidity of these negotiations, combined with uncertainty regarding the methodology for 
adoption of these targets by the UK will require the policy document to retain a degree of 
flexibility until certainty on the final targets (and their applicability) is achieved. DEFRA is 

                                           
2 http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1453384548330&uri=CELEX:52015PC0595 
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continuing its participation in negotiations regarding the Circular Economy Package, and it is 
anticipated that the Package will be adopted into formal EU law before the end of the two-
year Brexit process, and is thus expected to be among the environmental legislation brought 
into UK law via the ‘European Union (Withdrawal) Bill’. 
 
Whilst local authorities will be expected to reflect the principles of the Circular Economy, the 
primary impacts will be the increased recycling rate target, the further minimisation of 
allowable waste to landfill, and the Extended Producer Regulations (EPR). The latter, by 
making producers responsible for the full cost of recycling or disposing of products they bring 
to the market (including those costs currently incurred by local Authorities) should incentivise 
them to reduce the overall environmental impact of their products and packaging, reducing 
overall costs whilst minimising environmental impact. Proposals on how the EPR would be 
introduced in contrast to the current PRN methodology are currently the subject of 
consultation, with the ESA, LARAC and the compliance sector holding differing views. One 
possibility is that the packaging industry becomes ‘responsible’ for the cost of collecting 
household packaging waste. The packaging industry is, currently, lobbying against this 
approach, whilst Local Authorities are concerned that it may impact adversely on their statutory 
duties.  
 
A further concern regards the potential impact on collection methodologies. The Waste 
(England and Wales) Regulations 2011, as amended in 2012 requires WCAs to separately 
collect paper, plastics, glass and metals. The collection of these materials either co-mingled or 
two-stream may be compliant only if it can be demonstrated that separate collection is not 
necessary to achieve good quality recyclables, or is not technically, environmentally or 
economically practical.  Following the publication of the revised targets,  the TEEP provision 
remain within the proposals. 
 
It should also be noted that the targets appear to require the separate collection of 
biodegradable waste by 2024. Although this is not required where the waste is composted at 
home, it seems likely that this will require universal food waste collection services. 
 
However, this requirement is subject to a revised version of Article 22 of the Waste 
Framework Directive, which states 'Member States shall ensure the separate collection of 
bio-waste where technically, environmentally and economically practicable and appropriate 
to ensure the relevant quality standards for compost…’ 
 
This amendment of the ‘TEEP exemption’ provides the opportunity for Local Authorities to 
demonstrate that the introduction of dedicated food waste collections is not currently 
possible for reasons of technical, environmental, practical or economic barriers. As such, this 
report clearly demonstrates the economic barriers faced by LWP in introducing a scheme of 
this nature. 
 
It is as yet unclear when and how the government will transpose the revised Directive into 
UK law, whether any derogation will be sought and under what circumstances ‘TEEP 
exemptions’ will be assessed. However, it seems likely that a comprehensive ‘TEEP 
assessment’ exercise may be required to ensure that LWP can clearly demonstrate the 
evidence developed through the development of this project in terms of the constraints 
inhibiting the introduction of food waste collections. 
 
 
The Europe-wide Strategy for Plastics in the Circular Economy 
In January 2018, the European Commission published a Strategy for Plastics which aims to 
protect the environment for plastic pollution whilst fostering growth and innovation.   
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Potential impacts from revisions to packaging obligations 
The Producer Responsibility Obligations (Packaging Waste) (Amendment) Regulations (2016), 
work on the principle of Collective Producer Responsibility, requiring obligated producers to 
pay a proportion of the cost of the recovery and recycling of their packaging. In the UK this 
obligation is achieved through Packaging Recovery Notes (PRNs) which are issued by 
accredited reprocessors when they have recovered and recycled a tonne of packaging material.  
 
The EPR nominally require producers to fund the full cost of recycling their products. This 
would include post-consumer waste, currently funded by LAs. The producers have suggested 
that should they be required to fund this activity, they may prefer to implement material 
specific collection schemes to minimise cost and maximise quality. Alternatively, agreeing 
funding mechanisms with local authorities would enable the continuation of the cost-
efficiencies of the current local authority led approach. Following consultation by Government, 
it appears that they consider the current Packaging Recovery Note (PRN) scheme to be working 
well, and at an acceptable cost to industry, and have no current plans for major revision. This 
would leave the current situation unchanged. However, this may be contingent on the wording 
of the CEP. 
 
Recent government statements regarding producer responsibility, incorporation of the 
consideration of taxes and charges on single-use items such as takeaway containers, the 25p 
‘coffee cup tax’ and the proposed ‘clampdown on plastic waste’ suggest that Government policy 
may be moving towards a more explicit ‘Producer Pays’ methodology. The impact of ‘return 
and reward’ schemes would have a substantive impact on both the volume and composition 
of municipal waste. Proposals currently revolve around plastic bottles, but may be extended. 
This would divert tonnage from the municipal waste stream to the commercial sector, and 
would effectively be a pre-sorted material stream. The Government has undertaken a recent 
consultation on a ‘Deposit or Reward and Return Scheme’ (DRRS) for drinks containers. 
 
The impact of a ‘single-use plastic container’ tax, as recently suggested by Government, is less 
clear. Should such a scheme be introduced, the packaging industry would be incentivised to 
identify alternative packaging options, particularly for food packaging. If the net effect is a 
change in the type of containment, this may result in stable municipal waste tonnages but a 
change to waste composition, assuming the revised containment is recyclable.  
 
The current consideration of a ‘coffee cup’ charge has added a degree of confusion to this 
debate. This issue highlights the difficulty of specifying the intent of policy change: is this 
policy intended to incentivise the use of re-useable cups, provide funding for collection and 
recycling infrastructure, or will it dis-incentivise drinking coffee ‘on the go’? 
 
Potential impacts from Brexit 
The Department for Exiting the European Union (DEXEU) has confirmed that all EU legislation 
which has not already been transposed into UK law will be transferred to UK statute, including 
current regulations governing waste, packaging, waste electrical and electronic equipment 
(WEEE) and landfill. However, DEXEU has also stated that ‘Following integration into UK law 
upon departure, all EU environmental laws will be open to being “amended, repealed or 
improved “’. The UK is thus free to decide the future of its waste policy and laws. 
 
This freedom has given rise to uncertainty over the future of environmental legislation and 
policy post-Brexit. This is due to the methodology which will be utilised to “amend, repeal or 
improve” the current Regulations, with Ministers, utilising secondary legislation to amend or 
repeal primary legislation without parliamentary scrutiny. This may limit the ability of the wider 
waste sector to influence policy decisions, and may also lead to politically motivated policies 
being introduced which impact on local authorities’ municipal waste activities.  
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A further concern is that at present, the UK is reliant on enforcement from both the European 
Commission and the European Court of Justice (through the threat of heavy fines) to ensure 
that environmental standards and targets are met. The Government will thus need to consider 
the means by which environmental commitments are given effect in domestic law, and the 
scope and scale of the regulatory and accountability systems by which the UK is held to adhere 
to the standards set. Will this involve an enhanced role for the EA, or will a new regulatory 
department be created? Environment Secretary Michael Gove has recently announced plans 
to consult on a proposal for a new, independent body for environmental standards. The 
proposed consultation regarding this suggest this will be a new, independent body that will 
hold Government to account for upholding environmental standards post-Brexit. Further details 
have not yet been announced. 
 
A further key impact of Brexit is the issue of exporting waste and recyclate to foreign markets. 
Currently, the adverse impact on the value of the pound has increased the cost of exporting 
RDF, whilst reducing the income received for recyclate. The potential impact of tariffs, 
dependant on the trade arrangements agreed between the UK and both the EU and the wider 
world have the potential to compromise the economics and/or practicalities of exporting waste. 
 
Possible impacts from alternative recycling metrics and Carbon Impacts 
One aspect of the CE approach is the exploration of whether recycling activities should be 
more focussed on those materials whose recycling represents the maximum environmental 
benefit, rather than simply collecting the heaviest elements of the waste stream. Under this 
approach, instead of an absolute target for recycling, individual material streams would have 
their own target, which could include packaging waste. The streams would be linked to the 
best environmental option for that particular material. Metrics such as carbon or residual waste 
production would provide a fairer reflection of environmental performance, and also help to 
level the playing field between urban and rural authorities.  
 
The use of carbon metrics would allow authorities to make more holistic decisions regarding 
recycling and reuse, and to prioritise overall environmental performance and the capture of 
resources which represent the best environmental outcome. This would resolve the current 
situation where local authority recycling performance is solely based on the weight of waste 
they reuse, recycle or compost/digest as a percentage of the total weight of waste they collect. 
This system encourages councils to “chase” the heavier waste materials, regardless of the 
overall environmental benefit, seen most clearly in the expansion of garden waste collections.  
 
This could result in a major revision of the collection services offered by local authorities. 
Taking this further, with emissions from waste services contributing in the region of 35% of 
an authority’s total carbon emissions, reviewing the carbon contribution of a total waste service 
could become an appropriate measure of environmental benefit. Carbon is often used as a 
proxy for environmental impact, particularly because materials and processes that have a high 
carbon footprint often involve wider environmental impacts due to high energy consumption, 
e.g. mining, processing, transport, etc. This would require the carbon impact of waste 
collection methodologies to be incorporated, incentivising the use of low-carbon vehicles 
powered by electricity, gas or other technological solutions. 
 
Possible impacts from Chinese import restrictions 
More recently there are concerns that the announcement from China to ban plastic waste and 
unsorted paper imports (as part of a ban on important 24 types of material) could see the UK 
stockpiling waste, or having to send waste to residual disposal routes instead. Until recently, 
China had lower standards for receiving recyclable waste material, making it an easy choice 
for the UK to help reach higher recycling rates and reduce landfill. However, with a ban 
enforced at the end of 2017, on plastics such as polyethylene terephthalate (PET) drinks 
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bottles and all mixed paper, including increased quality control on cardboard, pressure will be 
put on the British recycling industry. 
 
How will the market for secondary materials change in the next 5+ years? 
The secondary materials market will continue to be about: 

 Quality of materials and how they are collected – this will drive saleability, value, 
regulatory compliance and the development of waste as a reliable secondary material 
source. 

 Ownership of materials along the value chain will be integral to the development of a 
coherent supply chain; strategic collection contracts will be developed with quality-
based SLAs to provide a reliable feedstock for treatment and reprocessing facilities. 

 Type of materials; the expansion of mixed plastics collections and food waste will drive 
increased recycling rates in the short term – provided markets can be found for the 
plastics.  

 The adoption of carbon metrics will incentivise more focus on textiles and re-use, whilst 
the circular economy will drive Waste Electronic and Electrical Equipment (WEEE) 
collections to enable the extraction of critical raw materials in the longer term. 

 Recent trends have seen municipal composition changing dramatically, with paper 
reducing and cardboard increasing due to reduced newsprint uptake and increased 
internet shopping.  However, the reduction in paper may be slowed by the recent focus 
on plastic packaging and single use plastics which may be replaced by paper/board 
based products. 

 Plastics (petroleum based) are likely to reduce in the longer term, although this trend 
is closely linked to oil prices, an increase in plant-derived cellulose packaging and 
potential government initiatives. 

 Infrastructure; with the impact of China’s import restrictions and the potential effect of 
Brexit, it is likely that development will focus on treatment and reprocessing capacity. 
This will include MRFs and ‘mini MRFs’ to enable sorting of materials to high quality 
standards, along with enhancement of waste transfer and bulking sites. 

 Further reprocessing facilities for plastics and food waste will resolve export issues and 
enable the production of energy from waste. 

 The export market for RDF is considered to be stable for the next 5 years, but 
represents a significant UK investment opportunity. 
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Appendix 3: Detailed Options appraisal  

This appendix provides details of the option appraisal scoring for each criterion. 
 
Scoring approach -RAG (Red, Amber, Green approach)  
As a result of the need to include non-quantifiable impacts within the options appraisal 
process quantitative scores for non-numeric criteria needed to be developed. As a result, a 
simple Red, Amber Green approach was created in order to score all criteria relative to the 
baseline collection system. To do this a simple scoring matric was established which is 
presented below. All options and weightings are informed by officers. 
 
RAG Scoring 

Rating Score Descriptor 

 3 The options that do well in the criteria are coded 
green and score 3. 
 

 2 Options that perform moderately are amber and 
score 2. 
 

 0 Any poor performing options are colour coded red 
and score 0.  
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Criteria 1 - Impact on recycling rate 
Scoring approach: 

• increased recycling equal or above 5% scores 3 (green) 
• increased recycling between 2 and 5% scores 2 (amber) 
• increased recycling equal to or lower than 1% scores 0 (red) 

 

 
 
 
 

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council 35% 40% 40% 37% 37% 38% 40% 37%

City of Lincoln council 34% 40% 40% 38% 38% 38% 40% 40%

East Lindsey District council 40% 47% 47% 45% 45% 45% 47% 41%

North Kesteven District council 41% 48% 48% 46% 46% 46% 48% 46%

South Holland District council 23% 31% 31% 30% 30% 30% 31% 26%

South Keveston District Council 40% 48% 48% 46% 46% 46% 48% 40%

West Lindsey District council 44% 51% 51% 49% 49% 49% 51% 49%

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council N/A 5% 5% 2% 2% 3% 5% 2%

City of Lincoln council N/A 6% 6% 4% 4% 4% 6% 6%

East Lindsey District council N/A 7% 7% 6% 6% 6% 7% 1%

North Kesteven District council N/A 7% 7% 5% 5% 5% 7% 5%

South Holland District council N/A 8% 8% 7% 7% 7% 8% 3%

South Keveston District Council N/A 8% 8% 6% 6% 6% 8% 1%

West Lindsey District council N/A 7% 7% 5% 5% 5% 7% 5%

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council 0 3 3 2 2 2 3 2

City of Lincoln council 0 3 3 2 2 2 3 3

East Lindsey District council 0 3 3 3 3 3 3 0

North Kesteven District council 0 3 3 3 3 3 3 2

South Holland District council 0 3 3 3 3 3 3 2

South Keveston District Council 0 3 3 3 3 3 3 0

West Lindsey District council 0 3 3 3 3 3 3 2
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Criteria 2 - Value for Money 
Scoring approach: 

• Whole system costs equal to or lower than Baseline 3 (green) 
• Whole system costs between 1 and 13% above Baseline scores 2 (amber) 
• Whole system costs above 13% compared to Baseline scores 0 (red) 

 

 
 

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council £3,130 £3,660 £3,550 £3,820 £3,560 £3,710 £3,690 £3,400

City of Lincoln council £3,860 £4,820 £4,470 £5,010 £4,910 £4,750 £4,860 £4,820

East Lindsey District council £6,030 £7,050 £7,000 £7,170 £7,280 £6,980 £7,040 £6,290

North Kesteven District council £5,410 £6,060 £6,190 £6,210 £6,630 £6,040 £6,080 £5,910

South Holland District council £5,950 £6,820 £6,730 £7,170 £6,970 £6,060 £6,870 £6,380

South Keveston District Council £5,710 £6,490 £6,260 £6,730 £6,640 £6,410 £6,510 £5,900

West Lindsey District council £4,550 £5,350 £5,060 £5,530 £5,400 £5,090 £5,180 £5,020

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council 17% 13% 22% 14% 19% 18% 9%

City of Lincoln council 25% 16% 30% 27% 23% 26% 25%

East Lindsey District council 17% 16% 19% 21% 16% 17% 4%

North Kesteven District council 12% 14% 15% 23% 12% 12% 9%

South Holland District council 15% 13% 21% 17% 2% 15% 7%

South Keveston District Council 14% 10% 18% 16% 12% 14% 3%

West Lindsey District council 18% 11% 22% 19% 12% 14% 10%

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council 3 0 2 0 0 0 0 2

City of Lincoln council 3 0 0 0 0 0 0 0

East Lindsey District council 3 0 0 0 0 0 0 2

North Kesteven District council 3 2 0 0 0 2 2 2

South Holland District council 3 0 2 0 0 2 0 2

South Keveston District Council 3 0 2 0 0 2 0 2

West Lindsey District council 3 0 2 0 0 2 0 2
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Criteria 3 - Environmental Impact 
A high-level carbon assessment has been conducted that takes into account the management of the recycling and food waste. Emission factors for 
closed loop and open loop recycling have been used. All recycling assumed to be closed loop except glass. In Option 3, where material is sorted on 
to the vehicles it assumes 100% goes to closed loop, which has added benefit. For all the other Options, it is assumed glass is managed 50% closed 
loop and 50% open loop.  All the options show an improvement due to the movement of food from landfill (due to over capacity of EfW) to 
anaerobic digestion (AD). The scoring for Option 1d varies across the authorities depending on the number of households food waste collections are 
provided to i.e. authorities where food waste collections are provided to a smaller number of households then carbon change is smaller. 
 

 
 

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council -3,151,436 -3,956,828 -3,956,863 -3,516,577 -3,533,555 -3,745,382 -3,956,828 -3,525,932 

City of Lincoln council -3,762,731 -5,028,964 -5,028,986 -4,490,395 -4,490,395 -4,752,362 -5,028,964 -5,028,964 

East Lindsey District council -3,805,994 -6,045,194 -6,060,876 -5,525,363 -5,525,363 -5,660,100 -6,045,194 -4,122,279 

North Kesteven District council -3,492,519 -5,452,798 -5,415,691 -4,996,589 -4,996,589 -5,298,641 -5,452,798 -5,010,472 

South Holland District council -3,488,420 -4,993,328 -4,993,328 -4,736,704 -4,736,704 -4,991,284 -4,993,328 -3,985,040 

South Keveston District Council -4,832,066 -7,286,287 -7,286,287 -6,441,229 -6,441,398 -6,846,213 -7,286,287 -5,018,669 

West Lindsey District council -3,072,773 -4,654,458 -4,654,458 -4,213,280 -4,213,280 -4,496,976 -4,654,458 -4,116,685 

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council 0% 26% 26% 12% 12% 19% 26% 12%

City of Lincoln council 0% 40% 40% 23% 23% 31% 40% 40%

East Lindsey District council 0% 71% 72% 55% 55% 59% 71% 10%

North Kesteven District council 0% 62% 61% 48% 48% 57% 62% 48%

South Holland District council 0% 48% 48% 40% 40% 48% 48% 16%

South Keveston District Council 0% 78% 78% 51% 51% 64% 78% 6%

West Lindsey District council 0% 50% 50% 36% 36% 45% 50% 33%

Authority Baseline Option 1a Option 1b Option 2a Option 2b Option 3 Option 1c Option 1d

Boston Borough council 0 3 3 2 2 2 3 2

City of Lincoln council 0 3 3 2 2 2 3 3

East Lindsey District council 0 3 3 2 2 2 3 0

North Kesteven District council 0 3 3 2 2 2 3 2

South Holland District council 0 3 3 2 2 2 3 0

South Keveston District Council 0 3 3 2 2 2 3 0

West Lindsey District council 0 3 3 2 2 2 3 0
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Criteria 4 - Ease to use and public satisfaction 
 

4 
Ease to use and public 
satisfaction 

Score Commentary 

Baseline Current service  3 Current service easy for householders to use 

Option 1a 
All as current with separate 
food waste collection in a 
dedicated vehicle 

3 
Minimises change for residents, maintains 
current co-mingled approach.  

Option 1b 

Food waste collected weekly 
co-collected with residual 
and dry recycling in RCV 
food waste pods to all hh 

3 
Minimises change for residents, maintains 
current co-mingled approach.  

Option 2a 

Fortnightly two stream (card 
and paper separate) with 
weekly separately collected 
food waste in dedicated 
vehicles 

2 
Requires residents to separate recyclables as 
opposed to current service. 

Option 2b 

Fortnightly two stream (card 
and paper separate) with 
separate weekly food co-
collected in podded vehicles 

2 
Requires residents to separate recyclables as 
opposed to current service. 

Option 3 
Weekly multi stream 
collections utilising Resource 
recovery vehicles 

0 

Requires residents to move from current 
wheelie bins to containers which facilitate 
kerbside sort. Some separation of recyclables 
may be required as opposed to current service. 
Weekly collection will be more convenient for 
residents. 

Option 1c 
Option 1c with varied 
contamination 

3 

Minimises change for residents, maintains 
current co-mingled approach. However, may 
cause dissatisfaction for non-included 
households. 

Option 1d 
Baseline service with food 
waste rolled out to limited 
households 

3 
Additional communication may make system 
easier for householders to use. 
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Criteria 5 - Material Quality 
 

5 Material Quality Score Commentary 

Baseline Current service  

0 
 No drive for communications to address 
current contamination rates 

Option 1a 

All as current with separate 
food waste collection in a 
dedicated vehicle 

0 

Associated communications may increase 
participation and remind householders of 
service but no particular focus on recyclate 
quality. 

Option 1b 

Food waste collected weekly 
co-collected with residual and 
dry recycling in RCV food 
waste pods to all hh 

0 

Associated communications may increase 
participation and remind householders of 
service but no particular focus on recyclate 
quality. 

Option 2a 

Fortnightly two stream (card 
and paper separate) with 
weekly separately collected 
food waste in dedicated 
vehicles 

2 

Change to recyclate collection methodology, 
particularly separation of paper/card, and 
associated communications, will help address 
contamination issues and increase 
participation.   

Option 2b 

Fortnightly two stream (card 
and paper separate) with 
separate weekly food co-
collected in podded vehicles 

2 

Change to recyclate collection methodology, 
particularly separation of paper/card, and 
associated communications, will address 
contamination issues and increase 
participation.   

Option 3 

Weekly multi stream 
collections utilising Resource 
recovery vehicles 

3 

Change to recyclate collection methodology, 
particularly move away from wheelie bins to 
operative led sorting at the kerbside, and 
associated communications, will address 
contamination issues.   

Option 1c 
Option 1c with varied 
contamination 

2 

In order to reduce contamination additional 
communications and staff training would be 
required.  The assumed drop in contamination 
would improve quality. 

Option 1d 

Baseline service with food 
waste rolled out to limited 
households 

0 

Associated communications may increase 
participation and remind householders of 
service but no particular focus on recyclate 
quality. 
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Criteria 6 - Ease of implementation 
 

6 Ease of implementation Score Commentary 

Baseline Current service  

3 No change required 

Option 1a 

All as current with 
separate food waste 
collection in a dedicated 
vehicle 

3 

Investment required in food waste containers. 
Operationally, relatively simple to introduce. 
Investment required in additional vehicles, 
current fleet unchanged 

Option 1b 

Food waste collected 
weekly co-collected with 
residual and dry recycling 
in RCV food waste pods to 
all hh 

2 

Investment required in food waste containers. 
Co-collection approach will require replacement 
of current residual and recycling fleet, requiring 
capital investment and operational 
reorganisation.    

Option 2a 

Fortnightly two stream 
(card and paper separate) 
with weekly separately 
collected food waste in 
dedicated vehicles 

2 

Investment required in food waste containers. 
Two stream approach will require replacement of 
current recycling fleet and introduction of a food 
waste fleet, requiring capital investment and 
operational reorganisation. Additional container 
required for each household. Options of co-
collection to be considered.   

Option 2b 

Fortnightly two stream 
(card and paper separate) 
with separate weekly food 
co-collected in podded 
vehicles 

0 

Investment required in food waste containers. 
Two stream plus pod approach will require 
replacement of current fleet, requiring capital 
investment and operational reorganisation. 
Additional container required for each household. 
Options of co-collection to be considered.   

Option 3 

Weekly multi stream 
collections utilising 
Resource recovery 
vehicles 

0 

Investment required in food waste containers. 
Multi-stream approach will require replacement of 
current recycling fleet, requiring capital 
investment and operational reorganisation. Day 
changes may be required due to lower pass rate. 
Significant change from current containers 
required for each household. 

Option 1c 
Option 1c with varied 
contamination 

3 

Investment required in food waste containers. 
Operationally, relatively simple to introduce. 
Investment required in additional vehicles, 
current fleet unchanged 

Option 1d 

Baseline service with food 
waste rolled out to limited 
households 

3 

Investment required in food waste containers. 
Operationally, relatively simple to introduce. 
Investment required in additional vehicles, 
current fleet unchanged 
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Criteria 7 - Practicality of operating and sustaining service 
 

7 
Practicality of operating 
and sustaining service Score Commentary 

Baseline Current service  

3 No change required 

Option 1a 

All as current with 
separate food waste 
collection in a dedicated 
vehicle 

3 

Current round structure maintained. New food 
waste vehicles straightforward to operate and 
maintain. Food waste containers will need 
replacement on demand. Methodology for 
distributing food waste liners required 

Option 1b 

Food waste collected 
weekly co-collected with 
residual and dry recycling 
in RCV food waste pods to 
all hh 

2 

New pod vehicles will require additional 
maintenance. Food waste containers will need 
replacement on demand. Methodology for 
distributing food waste liners required 

Option 2a 

Fortnightly two stream 
(card and paper separate) 
with weekly separately 
collected food waste in 
dedicated vehicles 

2 

New two-stream dry recycling vehicles will require 
additional maintenance. Food waste and 
paper/card containers will need replacement on 
demand. Methodology for distributing food waste 
liners required 

Option 2b 

Fortnightly two stream 
(card and paper separate) 
with separate weekly food 
co-collected in podded 
vehicles 

0 

New two-stream & pod recycling vehicles will 
require additional maintenance. Food waste and 
paper/card containers will need replacement on 
demand. Methodology for distributing food waste 
liners required 

Option 3 

Weekly multi stream 
collections utilising 
Resource recovery 
vehicles 

0 

Current round structure may require revision. New 
Resource Recovery vehicles likely to require 
additional maintenance relative to standard 
RCVs. Multi-stream containers will need 
replacement on demand. Methodology for 
distributing food waste liners required 

Option 1c 
Option 1c with varied 
contamination 

3 

Current round structure maintained. New vehicles 
straightforward to operate and maintain. Food 
waste containers will need replacement on 
demand. Methodology for distributing food waste 
liners required 

Option 1d 

Baseline service with food 
waste rolled out to limited 
households 

3 

Current round structure maintained. New vehicles 
straightforward to operate and maintain. Food 
waste containers will need replacement on 
demand. Methodology for distributing food waste 
liners required 
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Criteria 8 - Communication 
 

8 Communication Score Commentary 

Baseline Current service  

3 No communications required 

Option 1a 

All as current with separate food 
waste collection in a dedicated 
vehicle 

3 
Simple campaign to communicate 
additional service and introduce new 
containers. 

Option 1b 

Food waste collected weekly co-
collected with residual and dry 
recycling in RCV food waste 
pods to all hh 

3 
Simple campaign to communicate 
additional service and introduce new 
containers. 

Option 2a 

Fortnightly two stream (card and 
paper separate) with weekly 
separately collected food waste 
in dedicated vehicles 

2 

Campaign needs to communicate 
additional service, introduce new 
containers for food and paper/card and 
explain requirement to separate paper/card 
into new containers. 

Option 2b 

Fortnightly two stream (card and 
paper separate) with separate 
weekly food co-collected in 
podded vehicles 

2 

Campaign needs to communicate 
additional service, introduce new 
containers for food and paper/card and 
explain requirement to separate paper/card 
into new containers. 

Option 3 

Weekly multi stream collections 
utilising Resource recovery 
vehicles 

0 

Campaign needs to communicate 
additional food waste service, introduce 
new containers for food and other dry 
recyclables and revised collection 
frequency. 

Option 1c 
Option 1c with varied 
contamination 

3 
Simple campaign to communicate 
additional service and introduce new 
containers. 

Option 1d 
Baseline service with food waste 
rolled out to limited households 

3 
Simple campaign to communicate 
additional service and introduce new 
containers. 
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Appendix 4 Sensitivity Assumptions 

Three weekly residual collections 
 
Sensitivity a: 3 weekly residual collection via either 180 or 240 litre wheeled bins 
(All except South Holland) 
 
The move to three and four weekly residual waste collections has been trialled in a number 
of authorities, across England, Scotland and Wales. At present it is believed that in the order 
of thirteen authorities have rolled out three weekly collections, or are in the process of doing 
so, to all households (Bury MBC, Oldham, Rochdale, Falkirk, Blaenau Gwent, Gwynedd, 
Powys, Argyll & Bute, Clackmannanshire, East Renfrewshire, East Ayrshire and the Isle of 
Anglesey all have a scheme in place. Daventry Councillors agreed in July 2016 that they will 
move to three-weekly). Following the trial described below, five Somerset councils, Mendip, 
Sedgemoor, South Somerset, Taunton Deane and West Somerset have confirmed they will 
move from fortnightly to three-weekly collections. The primary aim of these schemes is to 
reduce costs, which has been achieved by a combination of the reduced number of 
collections, improved recycling and composting performance and reduced residual waste 
tonnages. The change is expected to be rolled out in 2020 following negotiations with Kier. 
 
The following provides some information on a number of the trials, collated from news 
articles and local authority papers. 
 
Somerset Waste Partnership Trial  
This was launched as part of the ‘Recycle More’ Trials (September 2014).  As part of trials, 
the collection of residual waste was moved to every three weeks alongside weekly recycling 
and food collections. The trial was provided to 1,231 households for 12 weeks. Analysis of 
the trial found the following results: 

• Residual waste declined by 27%, while food and recycling increased by 45% and 27% 
respectively; 

• Participation rates in recycling schemes increased by 3%; 

• Recyclate within the residual waste varied from 51% in non-recycling households to 
28% in mid-recycling households; 

• 80% thought the trial was ‘better’ or ‘much better’ than the previous collection, with 
only 7% saying ‘worse’ or ‘much worse’; 

• 90% said that their residual bin was the ‘right size’ or ‘too big’; 

• Average satisfaction levels approximately increased with the number of occupants, with 
households with 5 occupants reporting a 100% satisfaction level; and 

• 46% of those who left comments asked for the trial to be continued. 

 
East Devon  
In September 2015, East Devon Council trialled collecting general (residual) waste bins once 
every 3 weeks in two areas, the Colony in Exmouth and Feniton, covering around 1,800 
households. Residents of the trial areas were given plenty of notice (from June 2015) prior 
to the start of the trial in September 2015 and district council officers also put on events in 
public areas around the two trial areas to help educate residents on how to reduce, re-use 
and recycle their waste. Letters and leaflets were distributed to households in the trial areas 
and there was also a comprehensive media campaign. 
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The council continued to provide recycling collections on a weekly basis and also increased 
food waste recycling collections from fortnightly to weekly. Residents involved in the trial 
were also able to recycle a wider range of materials such as cardboard egg boxes and toilet 
roll tubes as well as mixed plastics pots, tubs and trays, which were not previously accepted 
in the co-mingled stream. Each household also received an additional 70 litre re-usable sack 
to increase the volume of recycling they could put out each week. 
 
The trial has been hailed as a “great success” by Councillors, as recycling rates have 
improved dramatically alongside a marked reduction in waste being sent to landfill. 
Additionally, there has been no increase in fly-tipping. 
 
The results of the trial showed an increase in dry recycling rates from 39% to 56%, and a 
decrease in residual waste by 19%. Food waste collections saw a significant increase, 
however analysis of the residual waste stream collected from the trial areas indicated that 
there was still a large proportion that consisted of food. 
 
Rochdale  
Rochdale trialled moving from a fortnightly service for residual waste collection to a three-
weekly service that sits alongside a three-weekly collection of recyclable waste in separate 
blue and green wheeled bins (green for plastics, cans, tins, foil and glass, and blue for paper 
and card) and a weekly collection service for food and garden waste. According to the 
council, recycling rates rose from around 31% in January 2015 to 49% in January 2016. 
Rochdale have since rolled out a three-weekly collection across the borough. 
 
WRAP research 
As part of this project, WRAP have provided some initial observations that have been used to 
better define the assumptions for the options modelling. The following information provided 
is based on initial observations, as detailed evidence is presently not available on the true 
impact of extending residual collection frequencies, as the revised schemes have been 
introduced relatively recently: 
 

• Overall reduction in total household waste arisings of ~4%; 

• Reductions in kerbside collected residual waste typically ~10 – 25%; 

• Evidence from Wales suggests that the reduction in residual waste has been more 
important to the increase in the recycling percentage than the actual increase in 
recycling itself (although dry recycling increases typically 2 – 15%); 

• Evidence for increases in food waste recycling levels is inconclusive, as there are 
insufficient datasets. However, all schemes examined were generating above the 
median level of food waste per household utilised in the WRAP Ready Reckoner and 
were approaching the upper level. 

 

From WRAP research, we were able to identify the benefits as outlined below: 

• Increases in recycling rates – 10% in Bury, 9% in Gwynedd   

• Decreases in the volume of residual waste collected – 9% in Powys, 17% in Bury  

• Increases in the amount of food waste collected – 3% in Gwynedd, 45% in Somerset 

• Significant annual cost savings - £400k in Gwynedd, £480k in Powys.  

  

General observations from existing schemes: 
• The number of vehicles, crews and potentially round sizes will reduce, depending on 

rurality (urban authorities benefit more); 
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• Recycling costs may increase due to additional tonnages (costs dependant on 
contractual arrangements); 

• Reductions in residual arisings are sufficient to represent Quartile change; 

• Overall financial gains will also result from avoided residual disposal costs; 

• There may be a decrease in available productive time for refuse crews to collect, due 
to increased vehicle fill rates; 

• Both participation in and capture rate of recycling will increase; 

• Average % yield change not so important (as it will depend on the starting point); 

• The scale of any savings will be dependent on the service currently in place, with 
comprehensive but under-performing services likely to achieve the greatest savings. 

 

Modelled assumptions for three weekly collections 
Based on the initial research, the limited data available regarding the impact of extended 
residual waste collection frequencies and WRAP’s initial observations, the following set of 
assumptions are proposed: 
 
Waste reduction 
The modelling will assume a 4% reduction in overall kerbside waste collected (refuse, 
recycling and organic). This reduction will be applied proportionally across all tonnages using 
the current composition; the composition of the waste with regard to food waste and dry 
recycling will then be adjusted as described below. This will be applied across each authority. 
 
Residual reduction 
The table below shows the residual waste yields for all WCAs for the different Scenarios. The 
reductions are due to the previously described assumptions and primarily caused by 
increased diversion of food waste, a small increase in dry recycling and for Scenario D (1a 
with 3-weekly residual frequency), an overall reduction in waste quantities. 
 
Table A3-1 Estimated residual waste yields (kg/hh/yr) collected across all local 
authorities. 

Authority 

Residual  (kg/hh/yr) 

Current 
Baseline (A) 

Scenario B 
& C (1a) 

Scenario D 1a 
(three weekly 
residual) 

Boston Borough Council 528  482  431  

City of Lincoln Council (current AWC 
only) 

486  432  386  

East Lindsey District Council 410  355  314  

North Kesteven District Council 521  453  406  

South Holland District Council 537  474  397  

South Kesteven District Council 415  351  307  

West Lindsey District Council 447  383  338  

 
Food waste yields 
It is assumed that moving to a three-weekly residual collection will push people towards 
using the food waste scheme more, increasing both yields and participation. 
 
Set out will be modelled to rise by 5%, to 65%, and the yields are assumed to move from 
the lower range limit to the average yields (when calculated using WRAP’s food waste ‘ready 
reckoner’), as shown in the following table.  
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Table A3-1 Proposed food waste yields 

Local authority Lower limit Average % Increase 

Boston 0.88 1.28 45% 

East Lindsey 1.05 1.45 38% 

Lincoln 1.02 1.42 39% 

North Kesteven 1.30 1.70 31% 

South Holland 1.20 1.45 21% 

South Kesteven 1.23 1.63 32% 

West Lindsey 1.23 1.63 32% 

 
 
 
 
Dry recycling yields  
Evidence from Wales suggests dry recycling does increase but the reduction in residual waste 
has been more significant. The data from Wales suggest dry recycling increases typically 
between 2% – 15%. As such we propose to increase yields by 5% across all materials and 
collection methods. The following table shows the revised yields for the current service 
scenario and the potential alternative service types (N.B. contamination and non-target rates 
have been applied as follows:  Current system - 30-35%; Two-stream - comingled as per 
current and 10% for fibre; Multi-stream - 6%).   

 
Table A3-2 Dry recycling yields  

Authority 

Current 
system 

and 
yields 

Current 
system with 

3 weekly 
collections 

Two-stream 
yields with 3 

weekly 
collections 

Multi-stream 
yields with 3 

weekly 
collections 

Boston Borough 
Council 

251 264 227 227 

City of Lincoln 
Council 

197 207 166 166 

East Lindsey District 
Council 

160 168 138 138 

North Kesteven 
District Council 

199 209 176 176 

South Kesteven 
District Council 

197 207 174 174 

West Lindsey 
District Council 

195 205 168 168 

 
 
Moving to fortnightly residual and wheeled bin (from sack) 
Sensitivity b South Holland only Fortnightly via 180 litre wheeled bin; 
 
WRAP’s ‘Analysis of recycling performance and waste arisings in the UK 2012/13’3 explored 
the impact of moving from weekly to fortnightly residual collections. The methodology 

                                           
3http://www.wrap.org.uk/sites/files/wrap/priv_download/Analysis_of_recycling_performance_and_waste_arisings%20in%20the
%20UK%202012%2013.pdf 
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contrasted the capacity of storage/collection available to householders, based on a 240 litre 
container; a fortnightly collection thus assumes a reduction of the weekly capacity to 120 
litres. 
 
The situation in South Holland differs from this analysis, in that the current baseline situation 
is a sack-based collection, with no restriction on the number of sacks / volume of waste 
collected from each property per week. Based on current residual waste arisings as shown in 
the following table, it would appear that the unrestricted nature of the service, and its 
weekly nature, leads to a high volume of waste being presented.  
 
Table A3-3 Current residual waste arisings 

District Residual Waste  (kg/hh/yr) 

Boston Borough Council 505 

City of Lincoln Council 472 

East Lindsey District Council 394 

North Kesteven District Council 447 

South Holland District Council 498 

South Kesteven District Council 403 

West Lindsey District Council 432 

Average (excluding  South Holland) 442 

  
No quantitative analysis is available for sack-based systems, due to the difficulty in 
accurately measuring the reduction in volume of containment available to residents. 
Evidence from authorities who have moved from weekly to fortnightly collections suggests 
that the weight of residual waste may fall by as much as 16%. However, in similar projects 
WRAP have suggested that a fall of 9% is modelled, to avoid over-estimation of the benefits 
of service change. This would reduce South Holland’s residual waste arisings to 453 
kg/hh/yr, which would be in line with the partnership average. The Sensitivity analysis will 
thus assume a fall of 9% in residual waste arisings. The collection of food waste and 
additional dry recycling would also then further reduce the quantity of residual waste 
collected. 
 
The WRAP report calculated that authorities with higher effective weekly residual 
containment capacity were associated with lower recycling rates. By comparing services with 
240 litres effective weekly residual containment capacity against services with an effective 
weekly capacity of 120 litres a week (ie a 240 litre bin emptied fortnightly), they predicted a 
difference in recycling rate of 6.3±2.9 percentage points, with a high level of certainty.  
 
The Sensitivity analysis will thus assume an increase of 7% in the dry recycling rate.  
 

South Holland Food waste yields 
It is assumed that moving to a fortnightly residual collection will push people towards using 
the food waste scheme more, increasing both yields and participation. 
 
Participation will be modelled to rise by 5%, to 65%, and the yields are assumed to move 
from the lower range limit of 1.2 kg/hh/wk to the average yield of 1.45 kg/hh/wk  
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Introducing a chargeable garden service 
Sensitivity d West Lindsey only. As per preferred option. Fortnightly chargeable via 240 litre wheeled bin 
 
Table A3-4 below identifies the participation in garden waste collection services across the Partnership. It identifies the participation in the 
chargeable schemes4 and the associated tonnage collected for each authority.  
 
The average participation across the authorities who have introduced a chargeable service is 47%, and this participation rate will be utilised for the 
Sensitivity analysis. (Note: the average participation excludes South Holland, whose scheme is a trial which has only been introduced recently). The 
average tonnage collected per participating household is 404 kg/hh/yr and WRAP research found that values of ~335kg/hh/yr were typical. To not 
over estimates the tonnages collected we propose to use 375 kg/hh/yr. 
 
Table A3-4 Garden Waste Tonnages and Participation rates 

 Boston 
East 

Lindsey 
City of 
Lincoln 

North 
Kesteven 

South 
Holland 

South 
Kesteven 

West 
Lindsey 

Average (excluding West Lindsey 
& South Holland) 

WRAP rurality 
grouping  

5 5 1 6 5 6 5   

Households Total 28,760 67,000 38,730 48,752 39,400 62,688 42,350   

HH's on garden 
waste 

11,700 28,000 16,500 28,998 3,155 31,467 40,350   

% HH's on garden 
waste 

41% 42% 43% 59% 8% 50% 95% 47% (Ex South Holland) 

Tonnage 4,750 13,618 6,066 11,991 1,215 10,889 10,958 9,463 

kg/hh total 165 203 157 246 31 174 259 189 

kg/hh on scheme 406 486 368 414 385 346 272 404 

Charge for first bin £30 £40 £33 £30 £49 £30 N/A £33 

 

                                           
4 2016/17 data 
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Predicted performance 
 
Table A3-5 below identifies the change in tonnage collected due to the introduction of 
charges for garden waste collection. The value is the tonnage collected compared to the 
current free service5 once charging is introduced. This relates to the participation rate of 
47% to be used for the analysis and the average yield from other schemes in the 
partnership. It allows for the recognised trend that those who ‘opt in’ to use the scheme 
when it moves to a charged service tend to put out greater quantities of garden waste i.e. 
60% participation equates to 75% of the previous tonnage being collected. It should also be 
noted that the tonnage projected might not be achievable immediately and could take a few 
years to reach that level. 
 
Table A3-5 Projected performance 

 West Lindsey - 
Current 

West Lindsey – Predicted 
charged for scheme 

Households Total 42,350 42,350 

% HH's on garden waste 95% 47% 

HH's on garden waste 40,233 19,883 

kg/hh on scheme 272 375 

Tonnage 10,958 7,456 

 
Garden waste to residual 
It is assumed that a percentage of the garden waste not collected once the move to 
charging has been introduced (i.e. the difference between current garden waste tonnage 
and the tonnage of garden waste collected through the chargeable scheme) will be 
transferred to the residual bin. Based on previous projects, it is assumed that authorities 
where 240 litre residual bins are used, there is likely to be a greater transfer of garden waste 
to residual (due to the greater capacity in the bins) than those using smaller residual bins 
(again due to capacity restraints putting off householders from adding garden waste to the 
residual bin).  
 
To allow for this, authorities with 240ltr residual bins such as West Lindsey are assumed to 
experience a 10% transfer of garden waste to residual, which equates to ~350 tonnes. 
 
% of non-collected garden waste that goes to HWRCs 
If a chargeable garden scheme is introduced it is assumed that a quantity of the garden 
waste no longer collected at the kerbside will instead be delivered to the HWRC sites. The 
modelling thus assumes that 30% of the garden waste NOT collected goes to HWRC sites 
(1,050 tonnes). As identified above, 10% of the non-collected waste goes to residual bins 
(350 tonnes), with the remaining 60% (2,101 tonnes) either not created or home 
composted. 
 
The figure below shows how garden waste will be transferred to other collection and 
treatment methods once charging is introduced. 
 
 

 
 

                                           
5 2016/17 data 
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Figure A3-1 Garden waste transfer diagram 

 

 
 
It should be noted that the introduction of charging for garden waste will impact on the 
recycling rate, as fewer members of the public put out garden waste for collection and find 
ways of avoiding the charge through activities such as home composting. Additionally, more 
garden waste will be deposited directly at the HWRCs as more members of the public will 
deliver the materials directly. This will be discussed in the report. 
 
Sensitivity of collecting higher levels of food waste.  
 
Within this sensitivity we will assess the implication of collecting higher quantities of food 
waste.  We shall assume the food waste tonnage collected is in line with the average values 
generated by the food waste reckoner and shown in the following table.  
 
Table A3-6 Proposed food waste yields 

Local authority Lower limit Average % Increase 

Boston 0.88 1.28 45% 

East Lindsey 1.05 1.45 38% 

Lincoln 1.02 1.42 39% 

North Kesteven 1.30 1.70 31% 

South Holland 1.20 1.45 21% 

South Kesteven 1.23 1.63 32% 

West Lindsey 1.23 1.63 32% 

 
We will not conduct any further collection modelling but just assess the costs of treatment, 
including the impact on residual.  
 
 
 
 

Current garden waste (100%)

Collected once charging 
introdcued (73%) Not collected (27%)

10% to 
residual bin

30% to 
HWRC

60% home 
composted/ 

lost to 
recording 

system
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Appendices 5-11: Individual WCA reports 

See previously issued individual reports. 
 
 
 

Appendices 12: Benchmarking report 

See previously issued report. 
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