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INTRODUCTION TO WRATE

INTRODUCTION @

WRATE (Waste and Resources Assessment Tool for the Environment) is a life
cycle assessment (LCA) software tool for comparing different management
systems for treating municipal waste. There are other LCA tools available.
However, none offer the same coverage of waste technologies as WRATE, or
focus on UK municipal waste management processes.

In Defra’s Waste Strategy for England 2007, WRATE is the recommended life
cycle tool for informing decisions on the carbon footprint of waste
infrastructure options and for estimating global warming emissions for local
waste strategies. It is also a recognised decision support tool in government
guidance for the Strategic Environment Assessment/Sustainability Appraisal
of waste strategies and plans.

WRATE is primarily designed for waste managers. It produces information
on the environmental aspects of integrated waste management systems in a
form that is accessible to financial and political decision-makers and
stakeholders. WRATE calculates potential impacts stemming from all stages
in the management and processing of municipal waste. These include waste
collection, transport, transfer, treatment and disposal activities, taking account
of the associated infrastructure. It also accounts for the avoided
environmental burdens associated with materials recycling and energy
recovery.

WRATE is publicly owned by the Environment Agency. The Intellectual
Property Rights (IPR) for the software and data are exclusive to the
Environment Agency. Consent must be obtained from the Environment
Agency for use of the data in third party applications. The ecoinvent
background database in the tool is exclusive to the Ecoinvent Centre.

WHAT WRATE CAN Do FOR You
For the Local Authority Waste Manager

e Test and evaluate options for new waste treatment and waste collection
rounds.

¢ Provide objective information to council members, financial officers and
public stakeholders in support of waste strategy options.

e Provide results to inform the formal appraisal of Joint Municipal Waste
Management Strategies and, where they consider matters such as

(1) Much of this information is based on that provided on the Environment Agency's WRATE website, at
http://www.environment-agency.gov.uk/wtd/1396237/?version=1&lang=_e [02Jul07 @ 16:14]
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technology options for municipal waste management, local development
plan documents.

¢ Enhance services: demonstrate environmental improvements for best value
and environmental management systems.

e Use as a green procurement tool, as a requirement of tenderers. Most
notably, WRATE can predict carbon footprints for technologies and waste
systems which can be used (in conjunction with the shadow carbon price)
to perform carbon due diligence.

¢ Evaluating tenders for municipal waste management contracts.

e Use as training tool for information on available waste management
processes.

For the Consultant

¢ Provide information to support the development of local waste strategies
and, where appropriate, evidence to planning examinations and inquiries.

¢ |dentify potential environmental hotspots, risks and liabilities to clients.
¢ Use as a training tool on available waste management processes.

For the Waste Services Provider

e Test and evaluate service options: including recovery options, treatments,
collection schemes.

e Use as a green procurement tool to improve tenders.

For the Waste Technology Provider

e Benchmark environmental performance of new processes relative to other
processes.

¢ |dentify potential environmental hotspots or liabilities for a new process.
e Optimise environmental performance.
¢ Disseminate information to the market.

For Researchers and Academics

e Use as a training tool for students.
¢ Evaluate new waste technologies.
o Assess the impact of process modifications and changes in technologies.

How WRATE WORKS

The WRATE software has been designed specifically to improve the
management of waste in integrated management systems.

The software follows the ‘gate to grave’ modelling approach. The system
boundary is initiated when materials are discarded into a waste management
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system at the back door (the gate) and the waste is followed to its point of
recycling, recovery or final disposal (the grave).

The WRATE method is composed of three main parts: the waste inputs; the
calculation engine; and the results display and interpretation.

Waste Inputs

Waste composition is defined by user(s) by waste stream(s) (eg household
waste, street sweeping etc.) and by waste fraction (eg paper, plastic, textile,
glass etc.) and subfractions (eg for paper: newsprint; office paper; and
magazine). Each fraction and subfraction modelled has a pre-defined
chemical composition contained within the WRATE model.

The system (or scenario) is then defined, process by process, in a Graphical
User Interface (GUI) by the user, for example: collection container; vehicle;
collection round distance; intermediate transport; and final recovery or
disposal.

WRATE's Graphical User Interface
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Calculation Engine

The basis for calculations is that each process defined in the GUI places a
burden on the environment, depending on the waste that is being handled or
treated by the process.

A process can range from a simple process, such as a bin, to a much more
complex process, such as a thermal treatment plant. For each process, the
Environment Agency compiled data on the resources used to operate the
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process and the emissions that occur to the environment when the process is
operated. The Environment Agency also defined a series of allocation
algorithms that link the feedstock inputs to the outputs of a process (recovered
product or residual waste). These algorithms can be dependent on the waste
composition input (fractional or elemental composition) the total quantity of
the waste, or the properties of the treatment plant.

WRATE calculates an environmental burden for the modelled system by using
this information on process behaviour and a series of databases on the
environmental cost of using resources or recovering materials and energy.
The software compiles a life cycle inventory (LCI) which represents the
environmental burden as the inputs and outputs that occur to and from the
environment due to the existence and operation of the waste management
system.

Results

Results from WRATE can be provided at the process and scenario levels.
Scenarios can be compared and a number of results formats are produced,
suitable for communicating to non-technical audiences.

Sample Results Screen Plot
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Several life cycle impact assessment methods can be applied to the LCI to
provide an indication of how the releases calculated by WRATE would be
expected to contribute to a number of environmental pollution issues.

WRATE reports against six default environmental impacts, as follows:

ENVIRONMENTAL RESOURCES MANAGEMENT SITA CORNWALL LTD



Al4

CERC/Aumobnier/Annex A

¢ Global Warming is an assessment of the amount of carbon dioxide (COy),
and other gases emitted into the atmosphere and liable to cause global
warming. Apart from CO,, the other major greenhouse gas for waste
management tends to be methane (CH4), which is 23-times more potent as
a greenhouse gas than CO,. WRATE also weights emissions of other
greenhouse gases according to their climate change potency to produce a
carbon footprint expressed in CO; equivalents (CO2e).

e Resource depletion is related to the extraction from the environment of
scarce minerals and fossil fuels. The abiotic depletion factor is determined
for each extraction of minerals and fossil fuels based on the remaining
reserves and rate of extraction.

e Human Toxicity is a measure of the impacts on human health.
Characterisation factors, expressed as human toxicity potentials (HTP)
describe the fate, exposure and effects of toxic substances over an infinite
time horizon.

e Freshwater Aquatic Ecotoxicity is a measure of the adverse effects to
aquatic organisms that result from being exposed to toxic substances. Itis
well known that fish can ‘bioaccumulate’ concentrations of mercury and
other toxins. Mobile heavy metals are extremely toxic to aquatic life, so
activities that reduce releases of heavy metals will be favourable in this
assessment.

e Acidification relates to the release of acidic gases, such as sulphur dioxide
(SO,), which have the potential to react with water in the atmosphere to
form *acid rain’ and causing ecosystem impairment.

e Eutrophication is a reflection of released nitrate and phosphate levels.
Nitrates (NO3’) and phosphates (PO4%) are essential for life but increased
concentrations in water can encourage excessive growth of algae, reducing
the oxygen within the water and damaging ecosystems.

The results for the six criteria can be expressed as a single normalised unit of
measurement such that they can be partially compared against each other.
This unit is European person equivalents. This is basically the measure of the
lifestyle impact one person has in Western Europe on the various criteria in a
year. The number calculated is then equal to the effect an increase/decrease in
population has against the six criteria. WRATE calculates results on an annual
basis and for one given year only.

DIFFERENT VERSIONS OF WRATE

In addition to the standard version of WRATE described, the Environment
Agency also markets an expert version of WRATE, which is aimed at Life Cycle
Practitioners and Process Engineers (rather than waste managers). The expert
version allows the application of non-default life cycle impact methods to the
calculated LCI and very detailed analysis as to the origin of the environmental
burden in the life cycle.
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Table1 Cornwall Council’s Estimate of MW Arisings (tonnes) (1)
Year MW BMW (2) LATS BMW Deficit/Surplus in
allowance (3) landfilled BMW to landfill (4)
2008709 314,311 213,731 129,827 141,541 -11,714
2009710 312,308 212,370 110,554 142,382 -31,828
2010/11 313,633 213,270 08,248 134,677 -36,429
2011/12 314,177 213,641 85,942 130,418 -44,476
2012/13 314,867 214,109 73,637 127,348 -53,711
2013/14 315,703 214,678 70,478 125,314 -54,836
2014/15 317,282 215,752 67,319 123,707 -56,388
2015716 320,455 217,909 64,161 123,103 -58,942
2016/17 323,659 220,088 61,002 122,438 -61,436
2017/18 326,896 222,289 57,843 121,709 -63,866
2018719 330,165 224512 54,685 120,915 -66,230
2019720 333,466 226,757 51,526 120,052 -68,526
Notes:

1) Email from Paul Martin to SITA, 6 January 2010

2) Assumes 68% BMW

3) Initial allowance prior to purchase or sale of allowances
4) Negative number = deficit
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Table 2 Cornwall’s LATS Allowance (tonnes of BMW)

Year zlllt;eggﬁon Transferred | Borrowed Banked Cancelled pE;r: (;:ctifld Actu a_LI
In Out | In | Out In Out Landfill

2005706 168,374 | 15,000 0 0 0 0| 23,701 0 159,673 159,673

2006707 158,737 5,000 0 0 023,701 | 27,837 0 159,601 159,601

2007/08 145,888 | 25,000 0 0 0| 27,837 | 46,482 0 152,243 152,243

2008/09 129,827 | 45,000 0 0 0 | 46,482 0 79,768 141,541 141,541

2009710 110,554 | 18,000 0 0 0 0 0 128,554

2010711 98,248 98,248

2011712 85,942 85,942

2012713 73,637 73,637

2013714 70,478 70,478

2014715 67,319 67,319

2015716 64,161 64,161

2016/17 61,002 61,002

2017/18 57,843 57,843

2018719 54,685 54,685

2019720 51,526 51,526

From http://lats.defra.gov.uk
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Table 3 Municipal Waste (MW) Arisings in Cornwall (tonnes)
Year Actual Predicted future arisings
arisings Zero growth | WSE 2007 (0.5%) | 2% growth Cornwall
Council
2001702 284,391
2002703 295,617
2003704 311,776
2004/05 320,688
2005706 322,761
2006707 327,108
2007/08 324,480
2008709 314,311
2009710 314,311 315,883 320,597 312,308
2010711 314,311 317,462 327,009 313,633
2011712 314,311 319,049 333,549 314,177
2012/13 314,311 320,645 340,220 314,867
2013714 314,311 322,248 347,025 315,703
2014715 314,311 323,859 353,965 317,282
2015/16 314,311 325,478 361,045 320,455
2016/17 314,311 327,106 368,265 323,659
2017718 314,311 328,741 375,631 326,896
2018719 314,311 330,385 383,143 330,165
2019720 314,311 332,037 390,806 333,466
2020/21 314,311 333,697 398,622
2021722 314,311 335,365 406,595
2022/23 314,311 337,042 414,727
2023724 314,311 338,728 423,021
2024/25 314,311 340,421 431,482
2025/26 314,311 342,123 440,111
2026727 314,311 343,834 448,914
2027/28 314,311 345,553 457,892
2028729 314,311 347,281 467,050
2029/30 314,311 349,017 476,391
2030/31 314,311 350,762 485,918
2031/32 314,311 352,516 495,637
2032/33 314,311 354,279 505,550
2033734 314,311 356,050 515,661
2034/35 314,311 357,830 525,974
2035/36 314,311 359,620 536,493
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Commercial and Industrial (C&I) Waste Arisings for Cornwall (tonnes)

Year Predicted arisings

ADAS data + zero Original data

growth +1% growth
2002703 444,000 516,000
2003704 444,000 521,160
2004/05 444,000 526,372
2005706 444,000 531,635
2006/07 444,000 536,952
2007/08 444,000 542,321
2008709 444,000 547,744
2009710 444,000 553,222
2010/11 444,000 558,754
2011712 444,000 564,342
2012713 444,000 569,985
2013714 444,000 575,685
2014/15 444,000 581,442
2015716 444,000 587,256
2016/17 444,000 593,129
2017/18 444,000 599,060
2018719 444,000 605,051
2019720 444,000 611,101
2020/21 444,000 617,212
2021722 444,000 623,384
2022/23 444,000 629,618
2023/24 444,000 635,914
2024/25 444,000 642,273
2025/26 444,000 648,696
2026/27 444,000 655,183
2027/28 444,000 661,735
2028/29 444,000 668,352
2029/30 444,000 675,036
2030/31 444,000 681,786
2031/32 444,000 688,604
2032/33 444,000 695,490
2033/34 444,000 702,445
2034/35 444,000 709,469
2035/36 444,000 716,564
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Table 5 Remaining Landfill (Connon Bridge) Voidspace Assuming it Receives all of
Cornwall’s Residual Waste
Year Annual Residual Cumulative Residual Remaining Voidspace (tonnes) (3)
Waste Arisings (tpa) | Waste Arisings (2)
1) (tonnes)
Best Worst Best Worst Best Case | Best Case - | Worst
Case Case Case Case - with without Case —
CERC (4) | CERC with
CERC (4)
2010/11 459,443 584,960 229,722 292,480 | 1,770,278 1,770,278 1,707,520
2011/12 451,300 589,471 681,022 881,951 | 1,318,978 1,318,978 1,118,049
2012713 443,157 594,117 1,124,179 | 1,476,068 875,821 875,821 523,932
2013714 437,820 602,471 1,561,999 | 2,078,539 438,001 438,001 -78,539
2014715 432,482 610,964 1,994,482 | 2,689,503 5,518 5,518 -689,503
2015716 427,145 619,597 2,421,627 | 3,309,100 -181,627 -421,627 -1,069,100
2016/17 421,808 628,374 2,843,435 | 3,937,474 -363,435 -843,435 | -1,457,474
2017/18 416,470 637,296 3,259,905 | 4,574,769 -539,905 | -1,259,905 | -1,854,769
Notes:

1) See paragraph 3.27 for assumptions
2) From October 2010 when Connon Bridge recommences operations

3) Assuming planned extension providing a total of 2.0million m3 remaining
voidspace (equivalent to 2.0million tonnes) when it reopens in October 2010.
Figures indicate voidspace at end of the period indicated
4) Assumes CERC commences operations on 1 March 2015
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Need Assessment Prediction of Waste Arisings and Fates for Cornwall in 2020

Parameter MW (tonnes) C&I waste (tonnes)
Waste arisings 344,612 609,347

Waste 163,232 (47.4%) 266,285 (43.7%)
recycled/composted

Residual waste 181,380 343,062

Need Assessment Assumed Recycling and Composting Rates by Material in

2020
Material MW C&I waste
Individual Components
Metals 65% 70%
Paper/card 52% 59%
Glass 50% 60%
WEEE 50% 60%
Dense plastic 40% 60%
Plastic film 30% 50%
Textiles 20% 40%
Wood 10% 30%
Aggregate 0% 10%
Compost 69% 75%
Overall split of recycling and composting
Recyclates 40% 50%
Composts 60% 50%
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WRATE Environmental Modelling Results for Different Technology Options
Energy from  Energy from MBT with Autoclave = MBT with Off-
Do waste without = waste with MBT On-Site with Site Burning of
Environmental Criteria Nothing heatrecovery heatrecovery with AD Gasification Gasification RDF
Abiotic resource depletion -165,000 -656,000 -708,000 -270,000 -631,000 -330,000 -503,000
kg antimony eq. 7 2 1 6 3 5 4
0% 90% 100% 19% 86% 31% 62%
Global warming (GWP100) 45,850,000 2,200,000 -3,330,000 24,370,000  -1,080,000 -10,460,000 9,560,000
kg CO; eq. 7 4 2 6 3 1 5
0% 78% 87% 38% 83% 100% 64%
Human toxicity (HTP inf.) 306,000 1,156,000 825,000 4,251,000 2,904,000 -6,974,000 1,512,000
kg 1,4-dichlorobenzene eq. 2 4 3 7 6 1 5
35% 28% 31% 0% 12% 100% 24%
Freshwater aquatic ecotoxicity
(FAETP inf.) 305,000 -5,304,000 -5,393,000  -3,520,000  -2,709,000 -3,943,000 -3,831,000
kg 1,4-dichlorobenzene eq. 7 2 1 5 6 3 4
0% 98% 100% 67% 53% 75% 73%
Acidification (AP) 7,000 195,000 189,000 -28,000 9,000 -141,000 18,000
kg SO; eq. 3 7 6 2 4 1 5
56% 0% 2% 66% 55% 100% 53%
Eutrophication (EP1992) 61,600 37,200 36,600 42,600 1,600 800 12,900
kg PO4* eq. 7 5 4 6 2 1 3
0% 40% 41% 31% 99% 100% 80%

This table presents the results of the WRATE modelling, first providing the absolute results in the units given in the first column,

and then the rank (1=best, 7=worst) and normalised score (100%=best, 0%=worst) for each criterion.

All results are rounded.
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Table 9 Costs of Different Technology Options (*)
Tonnage  Cost Total Cost

Scenario Cost Aspect (ktpa) (£/t) (EM)
Do Nothing Landfill Gate Fee 240 £25 £6.0M
Landfill Tax 240 £24 £5.8M
LATS Fine 46 £150 £7.0M
Total £18.7M
Energy from waste Incinerator Gate Fee 240 £52 £12.6M
without Heat Landfill Tax 11 £24 £0.3M

Recovery
Total £12.8M
Energy from waste Incinerator Gate Fee 240 £55 £13.2M
with Heat Recovery Landfill Tax 11 £24 £0.3M
Total £13.5M
MBT + AD MBT+AD Gate Fee 240 £69 £16.5M
Landfill Tax 216 £24 £5.2M
LATS Fine 32 £150 £4.8M
Total £26.6M
MBT + On-Site MBT + RDF Gate 240 £69 £16.5M
Fee
Gasification Landfill Tax 113 £24 £2.7TM
Total £19.3M
Autoclave + On-Site  AC + RDF Gate Fee 240 £83 £19.9M
Gasification Landfill Tax 87 £24 £2.1M
Total £21.9M
MBT + Off-Site Dirty MRF Gate Fee 240 £66 £15.8M
RDF Burning RDF Burner Gate 147 £50 £7.3M
Fee

Landfill Tax 85 £24 £2.0M
Total £25.1M

*)
tally

Note there is some rounding in this table, so totals may not precisely

Note also that these are the 2007 costs associated with managing the waste
that is predicted to be arising in 2020
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Table 10 Assessment of Deliverability of Different Technical Options
Scenario Capability Planning Markets
Do Nothing Certainly well proven Unlikely to be very No products, so no issues
(existing landfill) popular

4]

4]

4]

Energy from waste
without Heat Recovery
MM

Well proven across UK
and internationally
MM

Relatively the most
unpopular option

Few products, so likely to be

few issues
4]

Energy from waste with
Heat Recovery

A few UK plants; more
in EU

Relatively unpopular,
but heat recovery makes
it more acceptable than
above

Few products, so likely to be
few issues

] %} 4]

MBT + AD One UK plant; many in  Minimal combustion, so Outputs limited to metals
EU, though several likely to be preferred if  and landfilled residue, so
recently closed due to odour controlled likely to be few issues
technical difficulties

] M 4}

MBT + On-Site Not yet proven in UK, Reduced combustion, Outputs limited to metals, so

Gasification though done in EU. but combustion few issues
Possibility of significant nonetheless, so
teething issues ® moderate risk

O | 4]

Autoclaving + On-Site No full scale plants in Reduced combustion, Autoclaving relies on

Gasification UK or EU. Combination but combustion markets for numerous
of autoclaving and nonetheless, so products — plastics,
gasification unproven moderate risk aggregates and metals.
and likely to suffer Real risk plastic will not be
difficulties ® acceptable to reprocessors

(X [x][x] |

MBT + Off-Site New in the UK Likely to be quite Success hangs on long term

Burning of RDF

(demonstrated by
Shanks Ecodeco) but
good experience in EU

O

popular, as combustion
occurs elsewhere.  Still
bio-aerosol risks from
MBT

M

contract for RDF. With
other waste streams (notably
tyres) competing, some risk
of market failure

O
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Employment Associated with Different Technical Options

Scenario Skilled Unskilled Unskilled
Jobs Jobs Equivalents
Do nothing 3 6 15
Energy from waste without heat
recovery 11 38 71
Energy from waste with heat
recovery (*) 11 38 71
MBT + AD 13 48 87
MBT + on-Site gasification 22 88 154
Autoclaving + on-site gasification 15 60 105
MBT + off-site burning of RDF 22 88 154

(*) No data were available in the original study on energy from waste
facilities with heat recovery, but SITA Cornwall informed ERM that it would
not be appropriate to assume additional jobs for the CHP plant

Biodegradable Waste Landfilled in 2020 (tonnes) for Different Technical
Options

Scenario Tonnage

Do Nothing 126,373

Energy from waste without heat recovery 0

Energy from waste with heat recovery 0

MBT with AD 108,096

MBT with On-Site Gasification 7,059

Autoclave with Gasification 2,036

MBT with Off-Site Burning of RDF 7,059
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Table 13 Assessment of Different Technical Options against Waste Hierarchy
Scenario Material Weight Waste Hierarchy Score Total
Do Nothing Landfill 240,000 Landfill 4 960,000
Energy from Ferrous 4,229 Recycling/composting 1 721,359
waste without Non-ferrous 602 Recycling/composting 1
heat recovery IBA 55,105 Recovery 3
Burnt 169,043 Recovery 3
Landfill 11,021 Landfill 4
Energy from Ferrous 4,229 Recycling/composting 1 721,359
waste with heat Non-ferrous 602
recovery Recycling/composting 1
IBA 55,105 Recovery 3
Burnt 169,043 Recovery 3
Landfill 11,021 Landfill 4
MBT + AD Ferrous 3,073 Recycling/composting 1 910,699
Non-ferrous 578 Recycling/composting 1
AD 21,209 Anaerobic digestion 2
Landfill 216,150 Landfill 4
MBT + on-site Ferrous 3,717 Recycling/composting 1 824,701
gasification Non-ferrous 671 Recycling/composting 1
MBT 61,798 Recovery 3
Gasification 60,337 Recovery 3
Landfill 113,477 Landfill 4
Autoclave + on- Ferrous 4,123 Recycling/composting 1 743,298
site gasification Non-ferrous 782 Recycling/composting 1
Glass 10,282 Recycling/composting 1
Light plastic 7,745 Recycling/Zcomposting 1
HDPE 9,007 Recycling/composting 1
Autoclave 51,425 Recovery 3
Gasification 69,460 Recovery 3
Landfill 87,176 Landfill 4
MBT + off-site Ferrous 3,717 Recycling/composting 1 796,470
burning of RDF Non-ferrous 671 Recycling/composting 1
MBT 61,808 Recovery 3
RDF 88,558 Recovery 3
Landfill 85,246 Landfill 4
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Table 14 Data on EfW Plant Outputs from AEA Report @

Capacity  Electrical Output

ktpa kWh/t
165 550
85 450
35 400

ktpa = thousands of tonnes per annum

kWh/t = kilowatt-hours per tonne

Note (1) Data taken from Table 5.1 of Draft Final Report of AEA Energy and
Environment to Cornwall County Council entitled ‘An assessment of costs and
environmental impacts of single and multiple facilities’, 314 May 2007, and
confirmed by SITA staff as appropriate data for this work

Table 15 Extrapolated Electrical Outputs for Different Sized EfW Plant

Capacity  Electrical Output

ktpa kWh/t
35 400
48 412
85 450
90 455
120 490
165 550
240 665
ENVIRONMENTAL RESOURCES MANAGEMENT SITA CORNWALL LTD
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CERC/AUMONIER/ANNEX B

Results from WRATE Modelling of Different Numbers of Plant

Impact and units Activity One Plant Two Plants Five Plants

Abiotic resource depletion Transport 22,000 19,000 20,000

kg antimony eq. Incinerator(s) -1,007,000 -739,000 -612,000
Other impacts 7,000 7,000 7,000
Total -978,000 -712,000 -585,000

Global warming Transport

(GWP100) 2,700,000 2,400,000 2,400,000

kg CO; eq. Incinerator(s) -35,400,000 -2,500,000 13,100,000
Other impacts 100,000 100,000 100,000
Total -32,600,000 0 15,600,000

Human toxicity potential Transport

(HTP inf) -170,000 -150,000 -150,000

kg 1,4-dichlorobenzene Incinerator(s)

eqg. -10,010,000 -7,070,000 -5,670,000
Other impacts 1,890,000 1,890,000 1,890,000
Total -8,290,000 -5,330,000 -3,940,000

Freshwater aquatic Transport

ecotoxicity 180,000 160,000 160,000

kg 1,4-dichlorobenzene Incinerator(s)

eq. -2,610,000 -1,730,000 -1,320,000
Other impacts 160,000 160,000 160,000
Total -2,270,000 -1,410,000 -990,000

Acidification (AP) Transport 13,000 11,500 11,700

kg SO: eq. Incinerator(s) -18,800 16,200 32,700
Other impacts -200 -200 -200
Total -6,000 27,500 44,100

Eutrophication (EP1992)  Transport 2,000 1,800 1,800

kg PO# eq. Incinerator(s) 8,400 12,800 14,900
Other impacts 900 900 900
Total 11,300 15,500 17,600

‘Other impacts’ groups together impacts arising from the transfer station, the
recycling of ferrous and IBA materials, and the residual fly ash sent to landfill.

All figures in the table are rounded
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Table17 Combination of Environmental Imnpacts into Single Score

Impact One Plant Two Plants Five Plants
Abiotic resource depletion -25,227 -18,373 -15,090
Global warming -2,590 1 1,242
(GWP100)

Human toxicity -420 -270 -199
Freshwater aquatic -1,719 -1,069 -752
ecotoxicity

Acidification (AP) -84 384 618
Eutrophication (EP1992) 348 476 540
Total -29,692 -18,851 -13,641

All figures are in ‘EU Citizen equivalents’, so (for example) the one-plant
scenario avoids resource depletion equivalent to the annual impacts of 29,692
EU citizens.

Table 18 Total Daily Laden Vehicle Mileages for Scenarios

Total daily laden vehicle km/yr
mileage
One Plant 3365 1,408,012
Two Plants 2986 1,249,427
Five Plants 3022 1,264,491

Table 19 Annual Costs and Revenues of the Three Scenarios (Different Numbers of

Plant)
Scenario Annual Annual Annual Total Overall
Capital Operational Electricity Annual Cost/
Cost/ £M Cost/ £M Revenue/ £M £M
One plant 4.7 7.1 3.7 8.1
Two plants 54 7.9 34 10.0
Five plants 8.9 11.2 2.8 17.3
ENVIRONMENTAL RESOURCES MANAGEMENT SITA CORNWALL LTD
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Table 20

Table 21

CERC/AUMONIER/ANNEX B

Some figures in this table are rounded.

Summary of Assessment Results @) for Different Numbers of Plant

Criteria Units One Two Five
Plant Plants Plants

Environmental impacts EU citizen eq. -29,692  -18,851 -13,641

Transport amenity Daily laden

impacts tonnage 3,365 2,986 3,022
Total annualised costs £EM 8.1 10.0 17.3
Deliverability and risk - 2 3 6

(*) The best result for each criterion is shaded

Normalised Assessment Results

Criteria One Two Five
Plant Plants Plants

Environmental 100% 63% 46%

impacts

Transport amenity 89% 100% 99%

impacts

Total annualised costs 100% 81% 47%

Deliverability and risk 100% 67% 33%
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Table 22

Table 23

CERC/AUMONIER/ANNEX B

Final Results Using Two Weighting Sets

Criteria Weighting  One Two Five
Plant Plants Plants

Weighting set one - equal importance

Environmental impacts 25% 25% 16% 11%
Transport amenity 25%

impacts 22% 25% 25%
Total annualised costs 25% 25% 20% 12%
Deliverability and risk 25% 25% 17% 8%
Weighted total score 97% 78% 56%

Weighting set two - exaggerated weighting of transport amenity

Environmental impacts 9.2% 9.2% 5.8% 4.2%
Transport amenity

impacts 72.4% 64.3% 72.4% 71.6%
Total annualised costs 9.2% 9.2% 7.4% 4.3%
Deliverability and risk 9.2% 9.2% 6.1% 3.1%
Weighted total score 91.8% 91.8% 83.1%

‘Weighted Total Scores’ are calculated by multiplying the weighting by the
individual
scenario score for that criterion, and totalling for all criteria.

Carbon Balance for Construction of the CERC

Parameter GHG Emission (t COz-eq)

Construction materials 52,552

Energy use 995

Personnel transport 282

Total 53,829
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CERC/AUMONIER/ANNEX B

Carbon Balance for Operation of CERC and Landfill Alternative (t CO2-eq/yr)

Emissions CERC  Landfill (Do-Nothing Scenario)

Sources

Mobilisation 3,298 3,257 (pre-closure of Connon Bridge — 2012)
15,212 (post-closure of Connon Bridge, assumes
waste goes out of county)

Process 54,130 51,983

Disposal 808 -

Avoided -94,847  -6,170

Total -36,611 49,070 (pre-closure of Connon Bridge — 2012)

61,025 (post-closure of Connon Bridge)
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Residual Waste Arisings

6 Residual Waste Composition used in WRATE Modelling
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Figurel  Actual MW Arisings 2001/02 to 2008/09 with Projections for Future Arisings
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Figure 2

Estimated C&1 Waste Arisings
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Figure 3

Residual Waste Arisings after Recycling and Composting (Best Case

CERC/AUMONIER/ANNEX B

Scenario)
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Figure 4

Residual Waste Arisings after Recycling and Composting (Worst Case Scenario)
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Figure 5 Connon Bridge Land(fill Remaining Voidspace based on Cornwall’s Residual Waste Arisings
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Figure 6 Residual Waste Composition used in WRATE Modelling
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