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1 INTRODUCTION TO WASTE ARISING AND CAPTURE RATE 
ASSUMPTIONS 

A Technology Options Appraisal (TOA) was conducted in 2006. This TOA involved 
waste flow and mass balance technical modelling, which analysed historic waste 
arisings in each authority. Using these historic waste arisings and working with 
Bristol City Council (BCC) waste officers, Jacobs modelled future trends in waste 
arisings. These trends included a prediction of the overall waste quantity looking at 
various potential arisings projections. We looked jointly at what the future 
performance of source segregation initiatives would be i.e. what the capture rate of 
materials would be under a Programmed Service Improvements (PSI) scenario, 
compared to the current Status Quo (SQ) baseline.    
 
These future waste arisings and capture rate assumptions are presented in the 
Options Appraisal report prepared by Jacobs in January 2007. This report is 
available to download at www.rubbishorresource.co.uk  
 
The SQ option represents the 2006/07 baseline performance in source segregation 
modelled into the future i.e. with no increases in source segregation performance. It 
represents the reliance on landfill for disposal of residual waste. 
 
The Partnership undertook detailed assessments of their short to medium-term 
Programmed Service Improvements (PSI) i.e. assessing how their source 
segregation initiatives and services would change into the future, for example, 
additional roll out of a scheme, improving participation of a scheme, targeting the 
recovery of extra materials. This PSI was not scored during the Options Appraisal, 
as it provided the baseline source segregation performance upon which the 
technology options (1 to 7) were founded.  
 
A Waste Arisings Model is used to project how the quantity of Municipal Solid Waste 
(MSW) arisings may change in the future across the Authority, taking into account 
factors such as changes in arisings per household and changes in the number of 
households. When considering future waste generation for each Authority, MSW 
was split into three waste streams for analysis: 
1. Collected Household waste (including all residual household waste, kerbside 
collected source segregated materials and bring banks); 
2. HWRC waste; and, 
3. ‘Other MSW’ not described above. 
 
 
A Capture Rate Model is used to estimate the future performance of the source 
segregation of materials from the MSW stream. It models the impact on the 
composition of MSW from the removal of recyclable materials by both current and 
future source-segregation collection schemes/ initiatives and analysing how effective 
these schemes will be in the capture of these materials for recycling.  
 
The Capture Rate Model requires a number of operating parameters to be 
determined. These are the percentage:  
• Of a waste stream “Targeted” for source segregation 
• “Roll Out” of the source segregation scheme to residents 
• “Participation” in each source segregation scheme 
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• “Recognition” of a particular scheme by a resident.  
 
The product of these parameters is the Capture Rate and this term refers to the 
fraction or percentage of a particular waste stream that is removed by a particular 
source segregation initiative i.e. “captured” from the waste stream.  
 
New waste arisings for 2006/07 changed the SQ position. In light of this the BCC 
waste officers and Jacobs reviewed the TOA waste arisings projections and the 
TOA PSI scenario at a workshop on 24 September 2007. 
 
The revised assumptions were agreed and verified with BCC before being re-
applied to Jacobs’ technical waste flow and mass balance models along with an 
updated household waste composition analysis supplied by BCC.  This process 
resulted in a better understanding of current 2006/07 capture rates for all waste 
streams. 
 
Jacobs’ Waste Arisings and Capture Rate models containing this updated data were 
used to assess each authority’s performance against recycling and composting 
targets and performance against LATS allowances.  The outputs of this model 
showed that under the PSI scenario, BCC would perform below the recycling and 
composting target of 50% by 2020 set in the National Waste Strategy for England 
2007. 
 
In order to meet the recycling and composting target, additional assumptions based 
on the performance of the other authorities in the West of England Waste 
Management and Planning Partnership (“the Partnership”) were applied to the 
Bristol capture rate model that resulted in an improved recycling and composting 
performance for BCC. 
 
This report details the assumptions agreed at the workshop and any subsequently 
revised assumptions that have been applied to enable BCC reach the 50% recycling 
and composting target.  Also contained are the future waste arising projections 
agreed by BCC at the workshop on 24 September 2007. 
 
The following a review of the Regional Spatial Strategy the Government office for 
the South West has published a Panel report recommending a change to the 
predicted housing growth within the area. The predicted waste growths within this 
report take into consideration the updated predicted housing numbers from the 
Panel report. 
 
These assumptions have been applied to the technical waste flow modelling that 
underpins the Joint Waste Strategy for the Partnership.  
 
The assumptions presented do not necessarily reflect what the Authority will adopt 
or implement or devote resources to. This is especially pertinent where assumptions 
are being projected ten or more years in to the future. 
 
The assumptions will be kept constantly under review as new waste arisings data 
emerges. 
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2 CHOSEN WASTE ARISINGS PROJECTIONS 

Following the new waste arisings data, the new composition analysis supplied by 
BCC and the outcomes of the Capture Rate and Waste Arisings workshop, waste 
arisings projections that were previously determined for the TOA have been revised. 

1.1 Collected Waste 

At the capture rate workshop three Jacobs projections for the social arisings of 
collected waste per household where presented to the authority and are detailed in 
Table 1 below.  
 

Table 1: Collected waste arising scenarios 

Scenario Description 
Jacobs Collected Household 
Waste arisings projection A  

Social arisings decrease until 2008/09, then 
stabilise to a constant level . 

Jacobs Collected Household 
Waste arisings projection B  

Social arisings decrease until 2014/15 then 
stabilise to a constant level  

Jacobs Collected Household 
Waste arisings projection C 

Social arisings decrease slightly until  
2015/16 then stabilise to a constant level. 

 
These projections are based on the historic arisings and consideration of a number 
of influencing factors, including the impact of future legislation, central Government 
targets, education initiatives and awareness raising.  Figure 1 shows the three 
projections (A-C) for social arisings for collected household waste from Table 1. 
 

Figure 1: Bristol’s Household waste projections 

Collected household waste - Projections
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It was agreed at the Capture Rate and Waste Arising workshop that waste arisings 
per household are anticipated to continue decreasing until 2015/16 before stabilising.  
This is because new housing is expected to be mostly flats and affordable housing 
with a low number of individuals per household, therefore generating less waste per 
household.  Projection C fits these waste arising predictions and has been agreed as 
the projection to take forward. 

1.2 HWRC Waste 

At the capture rate workshop three Jacobs projections for the social arisings of 
HWRC waste deposited per household where presented to the authority and are 
detailed in Table 2 below. These projections are based on based on the historic 
arisings and consideration of a number of influencing factors, including the impact of 
future legislation, targets, education initiatives, awareness raising and improvements 
in site operations.   
 

Table 2: HWRC waste arising scenarios 

Scenario Description 
Jacobs HWRC Waste arisings 
projection D 

Increase in social arisings which stabilises 
from 2008/09 onwards  

Jacobs HWRC Waste arisings 
projection E 

Social arisings average growth projected until 
2014/15 then stabilises to a constant level  

Jacobs HWRC Waste arisings 
projection F 

Social arisings decrease until 2014/15 then 
stabilise to a constant level 

 
Figure 2 shows the three projections from Table 2 for social arisings for HWRC 
waste.   

 

Figure 2: Bristol’s HWRC waste projections 

HWRC waste - Projections
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It was agreed that the growth of HWRC waste would stop its gradual increase and 
plateau at around 2009/10. This will be due to, among others, national and local 
education campaigns promoting waste minimisation.  It was therefore decided that 
Projection D would be used in the modelling for future HWRC waste growth. 
 

1.3 Other Waste 

“Other” waste was originally modelled as being proportional to the growth of social 
arisings. At the workshop an additional prediction was developed to incorporate the 
likely increase in charges for the collection of trade waste. Therefore Projection Z 
assumes a decrease in tonnages halfway between projections B and C.     
 
It was agreed in the Workshop that an additional projection (Projection Z) should be 
incorporated that would lie between Projection B and Projection C from the collected 
waste arising assumptions. Figure 3 shows the tonnages that would be generated 
under each of the social arisings projections used also for household waste in 
Figure 1. 
 

Figure 3: Bristol’s “Other” waste projections 

"Other" waste - Projections
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1.4 Total MSW 

The panel report published by Government office for the South West (following a 
review of the Regional Spatial Strategy) shows 30,000 new homes are to be built in 
Bristol up to 2026. After 2026 and in the absence of further guidance from the RSS 
or Government office we have assumed that the rate of house-building in Bristol will 
continue at the same rate. The assumed housing projections are shown below in 
Table 3. 
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Table 3: Bristol’s housing projections. Note that Draft RSS allocation is to 
2026 

Year Total houses Net additional per annum 
2001/02 169,637  
2002/03 170,076  
2003/04 171,881  
2004/05 173,389  
2005-06 175,166  
2006-07 177,323 2,157 
2007-08 178,823 1,500 
2008-09 180,323 1,500 
2009-10 181,823 1,500 
2010-11 183,323 1,500 
2011-12 184,823 1,500 
2012-13 186,323 1,500 
2013-14 187,823 1,500 
2014-15 189,323 1,500 
2015-16 190,823 1,500 
2016-17 192,323 1,500 
2017-18 193,823 1,500 
2018-19 195,323 1,500 
2019-20 196,823 1,500 
2020-21 198,323 1,500 
2021-22 199,823 1,500 
2022-23 201,323 1,500 
2023-24 202,823 1,500 
2024-25 204,323 1,500 
2025-26 205,823 1,500 
2026-27 207,323 1,500 
2027-28 208,823 1,500 
2028-29 210,323 1,500 
2029-30 211,823 1,500 
2030-31 213,323 1,500 
2031-32 214,823 1,500 
2032-33 216,323 1,500 
2033-34 217,823 1,500 
2034-35 219,323 1,500 
2035-36 220,823 1,500 
2036-37 222,323 1,500 
2037-38 223,823 1,500 
2038-39 225,323 1,500 
2039-40 226,823 1,500 
2040-41 228,323 1,500 
2041-42 229,823 1,500 
2042-43 231,323 1,500 
2043-44 232,823 1,500 

 
 
Aggregating the ‘per household’ social arisings assumptions agreed above with the 
number of new houses determines the projection of total MSW. Figure 4 compares 
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the total quantity of MSW generated between 2001/02 and 2039/40 in Bristol 
applying the three agreed projection scenarios  
• Household Waste – Projection C 
• HWRC waste – Projection D 
• Other Waste – Projection Z 
 

Figure 4: Total MSW comparing DEFRA, RPS, M-BEAM and Jacobs 
projections 

BCC - Comparison of MSW Arisings Projections
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By comparing the 2006 waste projection with the 2007 waste projection, it can be 
seen that there is assumed to be approximately 2,800 tonnes less MSW in 2039/40 
than previously predicted from the 2006 TOA scenario. The 2007 BCC arisings 
projection lies below the DEFRA low growth projection. 
 
Across the period 2006/07 to 2019/20 this equates to a waste arisings annual 
growth rate of less than 0.06%. Over the period to 2039/40, the equivalent waste 
arisings average growth rate is 0.52%. 
 
This waste arisings scenario for Bristol is compared to the other Partnership 
authorities in Figure 5.  
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Figure 5: Comparison of waste arisings scenarios across the Partnership 
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3 CAPTURE RATE ASSUMPTIONS 

The assumed proportion of each waste category targeted in the SQ and PSI 
scenarios are identified and summarised in Table 4. The composition provided by 
BCC did not contain sufficient detail on categorisation to determine an accurate 
Targeted %, therefore the percentage targeted is based on the national statistics.  
 
These figures have not changed from those agreed at the Capture Rate and Waste 
Arisings workshop on 24 September 2007. 
 
Table 4 includes the SQ position at the time of the Technical Options Appraisal 
(TOA) in 2006 (column 2). This is to illustrate the comparison with the most recent 
modelling for 2006/07 (column 3). 
 

Table 4: Material Targeted in Capture Rate Model 

Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

Paper1 67% 67% 67% 

The authority already 
targets newspapers, 
magazines and directories 
and therefore no increase 
anticipated. 

Textiles 50% 50% 50% 
Textiles already targeted, 
therefore no increase 
anticipated. 

 Ferrous Metal  98% 98% 98% 

The authority already 
target both Ferrous and 
Non Ferrous cans, 
therefore no increase 
anticipated. 

 Non Ferrous Metal  98% 98% 98% 

The authority already 
target both Ferrous and 
Non Ferrous cans, 
therefore no increase 
anticipated. 

Glass 98% 98% 98% 

The authority already 
targets all glass types, 
therefore no increase 
anticipated. 

Kitchen 
Waste 0% 97% 97% 

The authority is currently 
in the process of rolling 
out a kitchen waste 
collection. They will target 
the principal components 
of kitchen waste. 

Kitchen 
Waste & 
Cardboard 

Cardboard2  0% 25% 25% The authority is currently 
in the process of rolling 

                                                
1 The percentage of paper targeted is the percentage of paper in the paper and card stream 
2 The percentage of cardboard targeted is the percentage of cardboard in the paper and card stream 
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Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

 out a kitchen waste 
collection. They will target 
the principal components 
cardboard. 

Garden Waste 0% 93% 93% 

The authority is currently 
in the process of rolling 
out a garden waste 
collection. They will target 
the principal components 
of garden waste. 

 

1.5 Roll Out 

The SQ and PSI roll out figures have been updated from the TOA position based on 
the outcomes of the Capture Rate and Waste Arisings workshop.  Since the 
workshop the PSI roll out figure for garden waste has been increased to 98%.  This 
is because the current opt-in scheme is likely to become free and district-wide in 
2013/14 in order to meet the 50% recycling and composting target.  All other roll out 
assumptions have not changed from those agreed at the workshop.   
 
The updated roll out assumptions are summarised in Table 5. 
 

Table 5: Level of Roll Out in Capture Rate Model 

Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

Paper 96% 96%3 100% 
The Authority now aims to 
roll this service out to all 
households by 2010/11 

Textiles 86% 86% 86% 

The Authority does not 
propose to offer kerbside 
collection to anymore 
households, therefore no 
change included. 

Ferrous Metal  96% 96%4 100% 
Non Ferrous Metal  96% 96% 100% 
Glass 96% 96%5 100% 

The Authority now aims to 
roll this service out to all 
households by 2010/11 

Kitchen 
Waste 0% 51% 85% 

 
Kitchen 
Waste & 
Cardboard 

Cardboard 0% 85% 85% 

The Authority proposes to 
roll this service out to all 
households on the dry 
recycling scheme by 
2007/08.  In the future it 
may be possible to roll this 
service out further to 98% 
but due to the uncertainty 
of this, roll out remains at 
85% 

                                                
3 This 96% includes properties offered access to mini recycling centres 
4 This 96% includes properties offered access to mini recycling centres 
5 This 96% includes properties offered access to mini recycling centres 
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Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

Garden Waste 0% 17%6 98% 

This is currently a paid for 
opt in scheme. The 
Authority proposes that 
rollout will increase to 24% 
in 2010/11.  The scheme 
is likely to become free in 
2013/14 which is 
anticipated to increase 
rollout to 50% before 
reaching 98% from 
2014/15 onwards. 

 

1.6 Participation 

The PSI participation figures have been updated based on information provided by 
BCC at the Capture Rate and Waste Arisings workshop. Since then it has been 
assumed that there will be a further increase in the kitchen waste PSI participation 
rate to 98% by 2020/21 in order to meet the recycling and composting target.  All 
other participation rates have been held constant.  Table 6 shows a summary of the 
updated participation assumptions. 
 

Table 6: Level of Participation in Capture Rate Model 

Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

Paper 74% 74% 85% 

Textiles 43% 43% 43% 

 Ferrous Metal  74% 74% 85% 

 Non Ferrous Metal  74% 74% 85% 

SQ participation rates for 
paper and mixed cans have 
been increased following a 
recent participation survey7.  
PSI participation rates reflect 
long term maximum rates 
anticipated to be achieved.  
These increased rates are 
assumed to be achieved by 
2014/15 and continued at this 
level thereafter, once all 
schemes are implemented and 
concerted education initiatives 
have positively affected 
householder behaviour. It is 
assumed that textile 
participation will stay the same 

Glass 74% 85% 90% 

SQ participation for glass has 
decreased following a recent 
participation survey. PSI 
participation is assumed to 
increase by 10% between 

                                                
6 This was assumed to be 7% during the workshop, but due to the tonnage being collected it has been assumed that 
this is nearer to 17%, this is likely to be because of people sharing bins.  
7 This was a WRAP funded Behavioural Change Local Fund Projects carried out by Resource Futures. The initial 
monitoring was a city-wide sample survey (of over 1,100 households). 
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Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

2006/07 and 2014/15. 
Kitchen 
Waste 0% 63%8 80%  

Kitchen 
Waste & 
Cardboard Cardboard 0% 63%9 70%  

Improved awareness and 
educational initiatives are 
assumed to increase kitchen 
waste and cardboard 
participation to 70% by 
2009/10. Kitchen waste is then 
assumed to increase steadily 
to 80% between 2015/16 and 
2020/21. 

Green Waste 0% 100% 100% 
Garden waste participation is 
set at 100% as it is an opt-in 
scheme. 

 

1.7 Recognition 

The back calculation of recognition rates for the SQ has been updated as a result of 
new waste arisings data supplied by BCC and additional changes to the targeted, 
rollout and participation figures as described above. In addition, the recognition rate 
for paper, ferrous and non-ferrous metals and cardboard have been increased to 
80% in order to help BCC achieve the 50% target.  Recognition for paper and 
metals has been increased in-line with maximum achievable recognition rates from 
other authorities in the Partnership..  
 
The updated recognition rates are described below in Table 7 
 

Table 7: Level of Recognition in Capture Rate Model 

Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

Paper 65% 77% 80% 

Recognition is 
assumed to increase 
to 78% from 2015/16, 
reaching 80% in 
2019/20 in line with 
other materials. 

Textiles 43% 66% 66% 
It is assumed 
recognition remains 
constant at 66% 

Ferrous Metal 37% 60% 80% 

Non Ferrous Metal 37% 60% 80% 

Recognition assumed 
to annually increase 
by 5% from 2015/16 
until 80% is reached 
in 2019/2020 

Glass 86% 95% 95% by 
2014/15 

It is assumed 
recognition remains 

                                                
8 This was agreed to be 63% at the workshop, in order to enable the tonnage current being collected to be 
calculated, 63% has been assumed 
9 This was agreed to be 63% at the workshop, in order to enable the tonnage current being collected to be 
calculated, 63% has been assumed 
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Material SQ 
2005/06 

SQ 
2006/07 PSI Notes 

constant at 95% 

Kitchen 
Waste 0% 97% 97%  

It is assumed 
recognition remains 
constant at 97% Kitchen Waste 

& Cardboard 
Cardboard 0% 55% 80% 

From 2015/16, an 
annual increase of 6% 
is assumed until 80% 
is attained in 2019/20 

Green Waste 0% 83% 83% 
It is assumed 
recognition remains 
constant at 83% 

 

1.8 Capture Rate 

Capture rates for collected materials have been updated to take into account the 
updated assumptions on targeted, roll out, participation and recognition 
assumptions.  The updated capture rates are shown in Table 8. 

Table 8: Maximum projected Capture Rate in Capture Rate Model 

  Material SQ 2005/06 SQ 2006/07 PSI 
Paper 31% 37% 46% by 2019/20 
Textiles 8% 12% 12% 
Ferrous Metal  26% 42% 66% by 2019/20 
Non Ferrous Metal  26% 42% 66% by 2019/20 
Glass 60% 76% 80% by 2011/12 

Kitchen 
Waste 0% 30% 64% by 2020/21 Kitchen Waste 

& Cardboard 
Cardboard 0% 7% 12% by 2019/20 

Green Waste 0% 13% 76% by 2014/15 
 

1.9 Bring Banks 

Bring Bank capture rates have remained largely the same as previously agreed at 
the workshop This reduction can be attributed to the increase in capture rate of 
ferrous and non-ferrous metals collected at the kerbside.  These updates are 
represented in Table 9. 
 

Table 9: Bring Bank Capture Rates 

Material SQ 2005/06 SQ 2006/07 PSI 
Paper 3% 3% 3% 
Plastic 3% 9% 9% 
Textiles 3% 6% 6% 
Mixed Cans 1% 2% 2% 
Glass 14% 22% 22% 
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1.10 HWRC’s 

Capture rates at the HWRCs have been updated as a result of new waste arisings 
data supplied by BCC.  Since then the PSI capture rates have been increased in-
line with the best performing Partnership authorities.  The PSI capture rate for 
recyclables has been increased from 73% to 79% and the PSI for green waste has 
been increased to 51% by 2014/15.  Table 10 shows the updated capture rates for 
HWRCs. 

 

Table 10: HWRC Capture Rates 

Material SQ 2005/06 SQ 2006/07 PSI 
Recyclables 65% 75% 79% by 2014/15 
Green Waste 26% 30% 51% by 2014/15 

 
 

1.11 Projected Capture Rate Performance  

Applying the capture rate assumptions detailed above enables Bristol to reach the 
50% recycling and composting target by 2020. This is illustrated in Figure 6.  

Figure 6: Bristol’s Projected PSI Recycling and Composting Performance 

BCC BVPI Recycling & Composting Performance PSI
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The waste arisings scenario has been applied to the Jacobs Capture Rate model, 
which uses the capture rate assumptions shown above to determine the quantities 
of materials captured.  
 
From this quantity Jacobs has determined the performance against BVPI recycling 
and composting targets, and also the effect that source segregation has on BCC 
performance against LATS allowances.  
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The quantity of materials captured has been deducted from the total waste arisings 
to determine the quantity of residual MSW that is available for processing. This 
quantity has been taken forward to the Jacobs technology model, the outputs of 
which are being applied to the Joint Waste Strategy.  
 
The tonnage projections by waste stream, under the PSI scenario, that are output 
from the capture rate model are shown in Figure 7.  
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Figure 7: Bristol’s Projected Tonnages to 2020 

 
 


