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» What does the Agency do & how does Science fit?
» Questions asked of us in Science
» Examples of LCA use

* Pressures and challenges of using LCA

* Importance of Stakeholder Engagement

* Messages that we give with results
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Nhat does the Agency do?

Flood Risk
Management

B Regulation

Champions of the
Environment




at questions do we answer in Science?

> External Policy Makers
* How is this policy going to affect the environment?
* What is the better environmental option?
* Is the EU position environmentally sound?
* A pressure group is claiming this. Is it true?

* |nternal Policy Makers (HO Policy)
* Can you provide evidence to support this policy?
* What will be the effect of this regulation”?
* How should we advise Government?



xamples of LCA in the Agency

Solvent recovery

Tyres

Home composting

Effects of ELV targets (collaboration with Defra)
Nappies

Carrier bags

WISARD / WRATE



appies

* Product LCA
» Disposable and reusable nappies
> Why?
* Classic LCA
* Looking at total environmental impacts
* Disposable nappies seen as major part of
municipal waste stream

* Previous studies carried out before ISO 14040

* Previous studies could be considered biased



Stakeholder Engagement

* Advisory Board

* Reflecting many angles

 AHPMA/Proctor and Gamble

* Women’s Environmental Network/Real Nappy Assn
- DEFRA

* Local Authority



ailr comparison
» 2.5 years average use
per child

» Disposable nappies —
similar composition

e Reusables — diverse
range




3ehavioural factors

Number of changes per day
Age of potty training

Use on more than one child
Washing temperature
Tumble drying

Ironing



ill there be a definitive answer?

» Unlikely due to complexity of issue
 BUT
 Classic LCA carried out thoroughly
* Advisory board
* Highlight where impacts occur
* Allow informed decision making
» Steer improvements
* Results will be published shortly



arrier Bags

* Very similar issues to nappies
* Emotive
* Political
* Diverse product range
* Visible litter
* Makes for a good news story
* Behavioural issues will affect results
* Similar stakeholder engagement
» Similar methods used
» Unlikely to report results before end of year



Environment
Agency

e and Resources Assessment Tool for the Envirorn
Ifled life cycle software for waste management




hy LCA for waste?

Considers the whole system, across life cycle
Minimises environmental burden-shifting

Impacts of waste operations are balanced against
benefit of any materials/energy replaced

Shows that all waste management options have costs
and benefits

Provides science-based information for developing
consensus



ow does LCA help improve

aste systems or technologies?

» Mitigate climate change and other impacts
» Future proof against rising energy and materials costs

* manage activities better by eliminate
inefficiencies/carbon hotspots in system

* i[nnovative carbon and resource-efficient waste
technologies likely to lead the market

Resource-efficient waste systems likely to be the
most economically viable over long contracts




hat is WRATE?

 Waste and Resources Assessment Tool for the
Environment

* LCA-based decision support tool for waste
management

* For municipal waste (and similar wastes)

* Designed for waste managers and LCA
practitioners (standard and expert versions)

* 150 waste processes

* Calculates carbon footprint and provides check on
nther environmental iceciiac



hy WRATE?

Waste strategy 2007: WRATE Waste Strategy for
recommended life cycle tool for [R=Eals| ey,

* informing decisions on waste
Infrastructure options and;

* estimating global warming
emissions of local waste
strategies

Tool for toolbox for SEA/SA

- DEFRA practice guidance for
Municipal Waste Strategies

 ODPM companion guide for

DDC AN
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Collection
Transportation

Intermediate Facilities

Recycling

Treatment and Recovery

....... Kerbside box | |




- 11 [ |

e Arisings

llection

Spl:lrtatil:lrl ..............................................................

T O N . oo oo wow won wu B BT WU RO BOE WU RO GO WUN WOU GO BON RO BN ROW EOU BN BOW BOU RO BUW BOE B BUW B0

eyeling




e Arisings

' Transfer' )
station

"'HCV-Dieslell i incineratnr' P
........ I:FIIIIWEFEIFH'!.I':I

llection

Spl:lrtatll:ln ..............................................................

iate Faciliies | | . o o

ey ling




I
Do T 5o IE;I

Fira L 3w eniry
B 1)

i Trawcker

FeTean
Aepiing

235 hm

i
PHP
8

Tashar
iz ks |
Tl Tk
uaT

zta flows and transport distancas option 3

0 W AT

3hG,¥ed I5E km
110,281
12,185 T
—FH S
|I|'."."Jrl'l' -
=L SCEEI .|
Zasangnh
=4
= EETR, BV I3
53 il THENIE L
14,974 el
E b el I3 0 bam ‘
Lot In s Winr s Earal
= e '
ki - -
” Eaki AnLE ST
Fealn FaE 4o ming
Cempatdng
P& 1T
£ P
. 34,52
= EGT
=5 = |
] APTE corpnm
[ i
W
_E |5I_'_1_'- m ‘
- 137 Ol Asg
121084 T e e i o
17 208 Capaing 1
41282 |
Ubas MET i
s
136,535
16,308 ==
s oy
Bla T I' Firs ]-2_:05 22T Em ‘
Sondiaraoan et and
1 kTl

[8] ==

ek Paanyiing
,E548
I
e e | =1
- o it e

107,529
iT2ET
— TH.T73
Tacar o F
_—
Rk
T 25
| i' | 1,128
Cispeskat
—_—

Pt it ABE
—_—
[i]
0
= 1]
= ._ 1 I'.
N T 4

Lo Mioe Hisawean
He |

Fora Hor llaamea
Ler il

it

Fimd iran
Ll



nent agency Derault Impacks v Mormalisation
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¢t Headline Indicators

Show Graph
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Direct process burdens

Cperational water inputs Construction material inputs

Cperational waste outputs Construction material outputs

Cperational product output Decommissioning material

Dperational matenal input Decommissioning materal o

Maintenance material output Energy input

Maintenance material input Energy output



edstock

Construction

Maintenance

Decommissioning

Fuel

aterials

Water

“nergy

de Inputs

ncation

Outputs

Process Mame:

Open Air-Open Windrow Composting (M22)

Functional Unit:

19,743 Tonnes of Green Waste

Process Information

Process Parameters

Energy

Materials

-

Emissions

Air

Process Waste

Water

SEWer

Groundwater

Vehicle Emissions

Documentation

Close




Rookmarks .tmnzilla.curg Jlmnzillazine lmnzdev.nrg

iy i

= = o —road

wal of contarminantz, This comprizes a reactorfcyclone svetern where lirme zlurry iz zpraved in to remove acid gaze:z and carbon iz injected to rerm
loxing, A bag filter plant to rermove particulates, lime & carbon follows this. Theze are rermoved from the filters by mechanical convevors to a zilo & th
dizpozal off-zite. The cleaned flue gazes finally wvent wvia a 70m high stack. & zeparate stack zervez each incinerator line. There are alzo zeveral
th the boiler plant. The incineration off-gazes are continuouszly rmonitored for hedrogen chloride, sulphur dioxide, carbon monoxide, ox<ides of nitrogen, wo
atticulates, oxygen & water. Spot zamples of incinerator: off-gases are rmonitored for dioxins, hedrofluoric acid, carbon dioxide & metals.

ition of the zteam from the turbine exhaust iz achieved using cooling water abstracted from the River Tees. The steam condensate 1z returned to the
oiler. feedwater, make-up & treatment system. Liguid effluent from the boiler feedwater treatment plant is dizcharged to the public sewer in Havertor
z from the buildings & areas of hardstanding around the zite, together with the liquid effluent from the boiler feedwater treatment plant, pazs wvia an oil wate
lic zewer. Any other process water arizing 1z collected in a storage tank & recvcled.
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Waste input

Cluantity  [Units
hass 2156061 [tpy
otated carbon content 20 791 %
Carbon content used 29791 %
Total organic carbon BA313.77 [tpy
Activated carbon

Cluantity  [Units
hlass 42 2H|tpy
otated carbon content S5 | %
Carbon content used 55| %
Total organic carhon 41 44 tpy

Flue gas
Mass of CO2
Carbon content

Total arganic carb

APC residues

Mass
stated carbon cor
Carbon content us

Tatal arganic carb

FURNACE
Balance
Cluantity  [Units
Tatal input | BA355.21 [tpy
Total output | B2797 .altpy
Difference 24 Yo

Bottom ash
hass
~tated carbon cor

Carbon content us

Tratal armanic ~arh



gy Production

Energy guantity (M guality background allocation comment
72000000 Measured =([USER_TOTAL MET_CWITYPICAL_TO 2500 KWW for G000 hrs. Electricty used b
SrE00000 Meazured heat, natural gas, at industrial f=[USER_TOTAL MET_CWJTYPRIZCAL_TO 2000 KW for 000 hrs. Energy used by
e Output
product guantity (Ko quality destination transport diztance (Km) hazardous moisture content [ calorific walu
Ajr Pollution Control Residue & 2200000 Meazured  Landfil Foad 100 2 0 0
Bottom Ash BA 1 035000 Meazured  Landfil Foad 55 r 0 0
Bottom Azh BA 2 15000 Estitnated  Landfill Foad 2.5 r 0 0
I
sions
ten subprocess destination gquantity (ko uality background allocation
<icle (M) Process Air 2786381 Meazured MNitrogen oxides (MO and NO2  =([USER_TOTAL MET _CY)ITYPICAL_TO Taken from 25§
Process Air a4 Meazured Mon-methane volatie organic c=([USER_TOTAL CARBOM _CTYPICAL _Taken from 25§
=, NO and MO2  loader Air 1256 Eztimated  Mitrogen oxides (MO and NO2  =[USER_WASTE_FRACTIONS _TOTAL] 5000 litres of of
ter - Phi10 loader Aijr 14.44 Estimated Particulates - PM10 and smalle =([USER_WASTE FREACTIONS _TOTALL 5000 [fres of of
icle loader Aijr 74.25 Egtimated Carbon Monoxide (CO) Fair Sk =([USER_WASTE FREACTIONZ TOTAL) 2000 [{res of of
aalatile arganic c loader Air 253 Eztimated Mon-methane volatile organic c=([USER_WASTE FRACTIONS TOTAL] 5000 litres of of
, foszsil loader Ajr 1323645 Estimated Carbon dioxide (CO2) Fair f kg =([USER_WASTE_FRACTIONS _TOTALM
Process Air 36 Meazured  Antimony 7 air S kg =([USER_TOTAL AMTIMOMNY _SBEMTYFRIC Taken from sinc
Process Air 36 Meazured Arsenic §air S kg =([USER_ToOTAL ARSEMIC _ASMTYPICA Taken from =inc
Process Air 28 Meazured Chramium § air f kg =([USER_TOTAL CHEOMIUM _CRJTYFIC Taken from =ing
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Process Air 32 Meazured Tin Jair 5 kg =[[USER_WWASTE FRACTIONS TOTAL) Taken from =ing
Process Air 28 Meazured Lead /air 5kg =([USER_TOTAL LEAD PEMTYPRICAL T Taken from =ing
: - Biogenic Process Air 36641165 Meazured Carbon dioxide, biogenic § air § =([USER_TOTAL CARBOM _BIOWMTYPICA Taken from 25§
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ev sensitive data for new processes

» Considerable intra-technology variation
» Data required
* Waste feedstock composition

* Main operational inputs — electricity, fuel used,
water, materials etc.

* Materials recovered and final destination

* Process wastes and destination

* Emissions to air (e.g. CO2, SOx, NOx, metals)
* Emissions to water (NO3, PO4, metals)



here has WRATE been used?

Assessing current & proposed municipal waste
management schemes

Benchmarking waste technologies
In outline business case for PFI| procurement
Government policy development



Distribution of software

e Annual licence

» Academic licence is available for teaching purposes

» Continually updating the software
* New processes
* Improved functionality
* Background databases as they become available



ontact details

National Customer Contact Centre 08708 506506

rhiannon.jones@environment-agency.gov.uk



