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To help businesses in the Highlands and
Islands to develop and prosper through

greater access to Scotland’s academic
R&D resources.
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“ﬁl Free services

» Advice and guidance

e Search for expertise

* Brokered meetings

e Feasibility funding

e Access to project funding

Innovation through collaboration
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Collaborative development projects

e Student projects
 Individual Consultancy
e Joint projects
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Collaborative development projects
e Student projects
 Individual Consultancy
o Joint projects
e Contract R&D

collaboration



HILINKS |

Advice

Search for academic expertise
Brokered face to face meetings
Feasiblility study funding
Access to project funding

Email: david.chapman@uhi.ac.uk Tel: 01463 667 357 Web: www.hilinks.uhi.ac.uk



Redefine Waste & Realise Profits

UHI HI-Links Seminars

3&4 Oct-2007



Structure of presentation

Resource Efficiency Support — Who & What
What is ‘Industrial Symbiosis’ & Benefits
NISP UK programme achievements

Landfill in Scotland, arisings by sector
Capturing material information

CRISP database, identifying synergies
Anticipating potential barriers

Technology and Innovation

How to progress collaboration with NISP
Q&A



Resource Efficiency - Overview

Several Scottish programmes supporting Resource Efficiency

« Waste Minimisation through on-site efficiency audits = Envirowise, Business
Environment Partnership

 Promotion of Waste Materials Recovery (Paper, Glass, Plastic, Wood, Tyres) =
Waste Reduction Action Programme (WRAP) grants

 Energy Efficiency = Carbon Trust (>£50K/yr), Energy Saving Trust (<E50K/yr)
o Other support includes SMAS, Remade, etc

* NISP delivers business benefits through identifying and
Implementing synergies between organisations

« Complement and increase benefit from above programmes

* Reduce Re-use Recycle



‘Reduce-Reuse-Recycle’ Map



What is Industrial Symbiosis?

Traditional ‘Linear’ Approach  Industrial Symbiosis ‘Synergy’

“*One company’s under-exploited asset Is
another organisation’s opportunity”



Industrial Symbiosis Benefits

INCREASES DECREASES
Bottom line Profit Landfill Costs
Sales Use of virgin resources
New businesses C elnisson-
- .Jobs Use of potable water
Utilisation of assets .
, Pollution
Innovation T t
Inward investment ran.spor
Learning RISk

Knowledge Transfer Hazardous Waste



NISP UK-Wide

Approx 8,300 UK members (Aug ‘07)
— Multinationals, SMEs, Micros
— All sectors dealing with all resources

12 NISP regions, 70+ Practitioners
- England, Wales, Scotland, & N. Ireland

Programme Advisory Groups
— PAG for each region

— All Industry led

— Mix of sectors

NISP National Practitioner Team
— Support for replicable opportunities



UK NISP Programme Outputs

Targets

NISP
Cumulative Total
Apr-05 to Jun-07

Landfill Diversion, Tonnes 2,210,956
CO, reduction, Tonnes 2,187,316
(Carbon Equivalent, Tonnes) (596,540)
Additional Sales for Industry, £ 103,940,360
Potable Water reduction, Tonnes 2,522,158
Cost Savings to Industry, £ 81,522,742
Hazardous Waste Eliminated, Tonnes 311,575
Virgin Materials saved, Tonnes 4,767,529
Jobs created (safeguarded) 490 (768)
Private Capital Investment, £ 67,956,281

Measured by case studies & Databuild audited



Example Capacity & Focus

o Construction Sector
— Civil engineering and construction projects
— Recovered and alternative materials
— Placement of soils and sub-soils

e Food & Drink Sector

— Recovered materials to biofuels
— Co-products : extraction of high value products
— Packaging materials recovery

 Energy Sector
— CHP projects - clean biomass and other materials
— AD projects active in several areas for biogas/power
— Placement of ash materials



Waste Materials in Scotland

Total Waste Arisings (from SEPA Waste Data Digest 7)

During 2005/2006, an estimated 22.22 million tonnes of controlled
waste arose in Scotland.

The breakdown of tonnages by waste type is:
— Household — 2.89 million tonnes
— Commercial and industrial — 8.41 million tonnes
— Construction and demolition — 10.60 million tonnes
— Agriculture — 0.32 million tonnes

Of the 8.41 million tonnes of C&l waste some 410,000 tonnes is
associated with chemicals and chemical products (ref WDD-7 Table 1)



Industrial Wastes by Sector

Industrial Waste by Business Sector (2005, tonnes)

 Food and drink 430,000
o Textiles and leather production 80,000
 Wood and paper production 370,000
 Chemicals and chemical products 410,000
* Mineral products 90,000
 Metals and metal products 100,000
 Manufacture of machinery, vehicles and equipment 240,000
» Coke, oll, gas, electricity and water 500,000
* Recycling 90,000
* Miscellaneous industrial 40,000

Data from SEPA WDD-7 (2005)



Capturing Materials

* Engage with new company members
— Referral from another member
— Referral from another NISP region
— Attend a NISP workshop
— Find NISP via Web

 Define material ‘haves and wants’
— Quantity
— Type (specifications, data sheets, etc)
— Timing — one-off, batch, continuous

 Enter material details into CRISP database
— ldentify synergy opportunities



NISP Database - Matches



NISP Database — Synergy Grid



Synergy Workshops - Mindmaps



Mindmap - detall



Synergy Examples

Food flavouring to fish-meal (low tonnes, high £)

Soils recovery and reuse (high tonnes, low £)

Fabric from tyres to equestrian surfaces

Use of surplus ice at Edinburgh Zoo

Scallop shells as decorative aggregate (EA classification)
Paper sludge for co-composting (C-N balance)

Off-spec compost for land remediation (under exemption)
Use of surplus heat & CO, for agriculture (Y&H)
Grey-water from neighbouring sites (Y&H)

Activated sludge from ETP to energy crops (in progress)

MDF into wood-plastic composites (trials)



IS — Moving Goalposts

« Commercial — may reflect global & local market drivers
— Export of waste plastics to China, will this continue...
— Avalilability & cost for hazardous material landfill
— Solvent recovery, laundering & reuse

e Technical — new processes become commercialised
— Gasification of wastes for chemicals production
— Use of recovered MDF in wood-plastic composites
— Alternative materials in brick manufacture

» Legislation — can create or remove barriers
— Waste Regulations & Codifications
— EU Directives (WEEE, Water Framework, etc)
— What can be exported as ‘waste’
— Use ‘NetRegs’ for initial guidance



NetRegs Guidance



Technology and Innovation

NISP partnership with Resource Efficiency Knowledge
Transfer Network (RE-KTN). Resource

Efficiency

Role in facilitating academic-industry collaboration KR e e ok
Scottish Technology Manager — Alan Harper

Local university resources used for student projects :
— Uses for grain and pot ale (NISP/William Grant’s)
— Protein extraction from spent grain (SWRI/HWU)

Coordinate development work with other KTNs
— Food Processing KTN
— Chemistry Innovation KTN



NISP : Way Forward

Define materials and resources

— Quantity & Type (ie specification)
— Timing (batch or continuous)

— Location

Capture materials in NISP database, identify potential synergies
NISP visit and follow-up support where needed

NISP will facilitate introductions and meetings

Any commercial negotiations are direct between members

Are there other ‘haves and wants’
— Operational

— Also consider ‘project’ requirements

Can involve RE-KTN for technology barriers



Questions & Answers

Thankyou for listening

e NISP website :
e NISP Scotland :
e Tel: 0131 556 8013



Scottish Environmental Technology
Network (SETN)

Dr Colin Patterson

Technology Translator

www.setn.org.uk



Overview — the ‘nuts and bolts’

e Where did SETN come from?

e What does it do? -m
 Why should you care?

e What do we want from you?

e Case studies

e Questions?

www.setn.org.uk



Where did SETN come from?

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Member Director (CC)
SEEKIT

\

SE TN m———
 Created due to demand from Industry
 Environmental issues cross cutting theme

Scottish Executive Expertise, Knowledge & Innovation Transfer (SEEKIT)
SFC Knowledge Transfer (KT) award

University of Edinburgh in-kind contribution

www.setn.org.uk



CLARRC

RDG: £500k (1998-2001) then self-funding to date
“Improve the fit between HEIs and Industry”
Multi-disciplinary, multi-institutional (International)
Small core staff, broad membership, big network!

Most diffuse & point source pollution issues e.g.
soll remediation, SUDS, landfill, resource efficiency

www.setn.org.uk



What does SETN do?

e Collaborative R&D
— When? Where? How? IPR?

« SETN funding support (with others)

e Linking people Industry & Research Base
— Problems & Solutions (Technology Pull or Push)

— Productive Knowledge Transfer
e Structured events

e Generate business for members = £££s!

www.setn.org.uk



e Scottish SMEs in areas such as:
— contaminated land remediation;
— resource efficiency, recycling;
— environmental consulting;
— water & wastewater treatment;
— environmental monitoring & instrumentation,;
— marine pollution control;

— environmental management.

www.setn.org.uk



SETN Core Team/Resources

e Director, Colin Cunningham

e Technology Translator, Colin Patterson
e Senior Analyst, Peter Anderson

o Administrator, Lilly Hunter
 Knowledge Transfer Centre

« Additions to CLARRC labs

www.setn.org.uk



Knowledge Transfer Centre
* King’s Buildings
 Meeting space

e Access up-to-date info
on technologies and legislation in our
resource centre and online/by email

e Support given searching/interpreting

www.setn.org.uk



Events
* \Workshops (e.g. better regulation)

—e.g. rapid analytical methods

e Annual Conference

— Success stories and case studies
—1stwill be May 2008

e Partner with others
— e.g. IPM-Net, NISP, SNIFFER, etc.

www.setn.org.uk



Why should you care?

e It’s your network!

—Created In response to industry demand
and responsive to industry needs

» Our success is your success

e |t's all about the money!

www.setn.org.uk



What do we want from you?

 Participation
— Join us- it’s free (for now!)

— Email or write to us to become a member
* Feedback (are we doing the right things?)
e Problems

e Opportunities

www.setn.org.uk



Bottom Line!

Improving the competitiveness of the
Environmental Industry in Scotland

www.setn.org.uk



Case Studies

www.setn.org.uk



Case Study 1
o Advanced Treatment Station (ATS)

« The ATS is an innovative proprietary Sustainable Urban
Drainage Systems (SUDS) solution designed to be used
on its own or with ‘green’ SUDS solutions as a pre-
treatment for wetlands, ponds, swales and infiltration
systems.

www.setn.org.uk



e Concept Small project New Co.
Patent [P License Product (2 yrs)

 Edinburgh Pre-incubator Scheme

Mycelx™
PermaKleen™

www.setn.org.uk



Case Study 2
 Northern Tyre Recycling Ltd (Invergordon)

Turns post-consumer tyres into tyre bales

www.setn.org.uk



Benefits of using Tyre Bales

 Low cost to the customer

e Strong but lightweight
 Quick to manufacture/install
 Proven track record

« Made from recycled material
e Pollution free

www.setn.org.uk



Thank you for your attention

e Questions?

 More information
—0131 650 7328
—setn@ed.ac.uk

—Www.setn.org.uk

www.setn.org.uk
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