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I ti & I fInnovation & Info

Infrapenny inforapound
S t i bl I f t t ?Sustainable Infrastructure?

Just a superficial skim above the surface,
from a greenie's perspective of course19/06/2010 1



This & contained presentations

• Scribd: www.scribd.com/brianspecman
• > collection > Infrastructure• > collection > Infrastructure
• http://www.scribd.com/doc/32152901/
• http://www.scribd.com/document_collections/2401889

T itt htt //t itt /b i• Twitter: http://twitter.com/brianspecman
• Founder of www.greenspec.co.uk
• E BrianSpecMan@aol com• E   BrianSpecMan@aol.com
• Facebook: 

http://www.facebook.com/pages/GreenSpec/77375462337
B i M h BS Di A h (H Di t)• Brian Murphy BSc Dip Arch (Hons+Dist)

• Architect by Training
• Specification Writer by Choice• Specification Writer by Choice
• Greening up my act since 1999
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• Sustainable Infrastructure

• Standards and

• Aggregates

• Cement replacement• Standards and 
misinformation

• Information resources

• Cement replacement

• Biodiversity & infrastructure

• Energy generating pavement
• Surveys and GIS

• Digging holes & filling them

gy g g p

• Water permeable pavement

• Green/Brown roofs
• Plaining and resurfacing

• Road sweeping & Gully 
Guzzling

• Deducing waste in design,

• Simplified traffic 
managementGuzzling

• Fly-tipping
management,

• Sustainable 
integrated transport
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What is infrastructure?

• A Hot topic: conferences everywhere

Impossible to list exhaustively• Impossible to list exhaustively

• Roads & pavement , airports, rail and waterways, and all 
that creates and maintains themthat creates and maintains them

• Green grids and blue ribbons

• Towns and rural placesTowns and rural places

• All transport, distribution & consolidation systems 

• Food, drink & good distribution and storage, g g

• Waste in all forms and disposal/recycling/recovery

• Local government activity

• Public places, buildings and their consumptions

• Utilities & Renewables (Autonomy)
5
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• The Victorians create much of it
• Its has done a great job 

– but much of it is past its best– but much of it is past its best

• Some is replaced and others left to fail
– Cost of repair outweighs Cost of water 

supply and potential fines

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 6
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• Has managed without one for a century
N it b fit f th t t f d• Now its benefits from the outputs of and 
leapfrogs the 1st world

• With PV for power & Chargers• With PV for power & Chargers
• Satellite for TV, 

M bil h t k f il d i t t• Mobile phone networks for email and internet
• Most of the infrastructure is still human and 

animal poweredanimal powered
• Still carry water and animals haul goods over  

poor roadspoor roads, 
• Open sewers are common19/06/2010 7



Why is infrastructure Important?

• Zero Energy/Carbon/Emissions Lifestyles are 
impossible without addressing Infrastructureimpossible without addressing Infrastructure
– Zero E/C/E homes: are possible

• Until people move in and start consuming
– Zero E/C/E food: is possible

• If all is grown in own vegetarian gardens and allotments
– Zero E/C/E employment: is possible– Zero E/C/E employment: is possible

• If Z E/C/E travel and Z E/C/E non-domestic building is 
possible

Zero E/C/E travel: possible– Zero E/C/E travel: possible
• If roads and transport are Zero E/C/E

– Zero E/C/E non-domestic buildings: possibleg p
• When Government sets the rules CfSB & CfSR
• Until people move in and start working

8



Utilities v Autonomy 

• Water, Power, Heat, Sewerage, Communications
• Generation and distribution 

– including inefficiencies and transmission losses
– Dispersed generation 
– ESCos and MUSCos

R bl it ff it d ff h– Renewables on site, off site and off shore

• Extraction, cleaning and distribution
– Harvesting and recycling

R i t f t d l d d i• Rainwater, roof, pavement and land drainage
– SUDS Sustainable Urban Drainage Systems

• Sewerage, mains and treatment plants
Alt ti t– Alternative sewerage systems

• Mains
– Private wire (power, communication and/or heat

ITC & Communication systems– ITC & Communication systems, 

• WiFi, Radio, IR, 
– satellites

9



Sustainable Infrastructure:

• how new ones could be created

• how old ones could be maintained

• What is one?
– One in which the true costs to theOne in which the true costs to the 

environment are accounted for in the costs

• to the developer 

• and in turn to the consumer

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 10



Infrapenny Inforapound

• Value Engineering: Pennies well spent?
• Everybody looks for a penny here and a 

penny there of cost savingspenny there of cost savings
• Forgetting that we need to be chasing 

d kil f COpounds or kilos of CO2

• well actually tonnes of CO2y 2

• Tonnes of CO2 for Pounds spent

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 11



Environmental Assessments

• EIA Environmental Impact Assessments

• Environmental Assessment Method
– CEEQUAL
– DREAM (Defence Related EAM)

• LCA• LCA
– BRE’s Green Guide to Specification

Loughborough student MSc or PhD in LCA:– Loughborough student MSc or PhD in LCA: 
bypass v no action

– Later: LCA of creating a bypass v carrying out
12

– Later: LCA of creating a bypass v carrying out 
a road upgrade



Standards & misinformation

• DoT standards: permit recycled (years)

Di i ti l k f it• Dissemination: or lack of it

• BAU & SQP: Engineer’s assumption 

• Engineers: Permit, but do not require

• City Engineer’s need re-education• City Engineer s need re-education

• EA are educated but are they engaged?
‘Anti recycling league’– ‘Anti-recycling league’

– Inconsistent interpretation: Postcode lottery

C fli t f i t t? T l
13

– Conflict of interest? Too may roles

– Scared of their own shadows



Information resources

• WRAP
– Aggregain websitegg g

• Envirowise
– Website, Publications, 

– Business visits, Analysis, Suggested Improvement

• Recoup
– Recycled Plastics

• GreenSpec (downloads soon)
Specification and Appendix– Specification and Appendix

– CPD Seminars

• Material Exchange (many)

19/06/2010 14

• Material Exchange (many)

• Earth Exchange (small competitor to NISP)
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• Envirowise
– Resource EfficiencyResource Efficiency

• Salvo 
– Salvage & reuse

• NISP (best performance)
– Reuse & Recycling

Swaps: 1 man’s waste is another man’s resource– Swaps: 1 man’s waste is another man’s resource
• WRAP: (head of the organisation tree)

– Recyclingy g
• BRE

– Waste management, SMARTWaste data logging kit
• CE

– Checklist, KPIs and EPIs19/06/2010 15
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• Digging up HV Cables is not very bright
– Cutting through gas mains provides a torchCutting through gas mains provides a torch 

• Computers are often clever typewriters
– We can do better than that, But can’t be asked,

• Mapping of 3D model at and below the surface: 
– roads and hard surfaces

– mains, pipes and cables, valves, boxes

– Drains, chambers, etc.

– underground tunnels and chambers

– polluted soils, hazardous waste backfill

UXB U l d d b b
16

– UXB Unexploded bombs

• Google Releases New 3D Buildings Layer for Google Earth



Everybody adds their bit

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 17



GIS accessibility

• Hand held computers
– can add data as:

• surveys are carried outsurveys are carried out

• roads are dug up

• pipes and cables altered

• Can see data on:Can see data on:
– your mobile, iphone, ipod or ipad

19/06/2010 18• National pipelines GIS complete
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• GIS plans

• coordinated planning of opening up

• All interested parties become team• All interested parties become team

• Pro-actions not reactions

• Short opening up: all in, all out

Fi f d l ? Wh t?• Fines for delays? Why not?

• In London the holes are open for months at 
19/06/2010 22

p
a time
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• Arising: Not waste but resource
– Quality Protocols: to set standards

– Specifications and City Engineers to permitSpecifications and City Engineers to permit

• Add healthy ingredients or additives
– Not hazardous, not soluble

• Refill• Refill
– Stabilization and consolidation

24• Resurface with recycled product



GreenSpec 

• Asked if they could 
h P d t Phave a Product Page 
on GreenSpec

• Lets assess it…..

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 25
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• Health and Safety
P d t D t Sh t– Product Data Sheets

– Interrogate the health risk information

• Question specifiers 
– if hazardous to anybody or anythingy y y g

• CHIP (Transporting)

COSHH (H dli & A li ti )• COSHH (Handling & Application)

• CDM (Constructing & Maintaining)
33

( g g)

• REACH (Sourcing & Manufacturing)
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• Polluted sites, idle land
– waiting to be developed
– Waiting for planning enquiry outcome

• Removed agricultural use
• Plant species to draw out the pollutantsPlant species to draw out the pollutants
• Harvest the pollutants

NISP h l ll i l & h i l• NISP help you sell minerals & chemicals 
• Clean the site in 3 years
• In place of 20 low loaders of plant to site19/06/2010 34



Bio Engineering notBio Engineering not 
Civil EngineeringCivil Engineering

• Planting to stabilise unstable ground
• Ground cover: Slopes, embankments
• Tree roots: take care: water extraction• Tree roots: take care: water extraction
• Avoid cement and aggregates
• Avoid bituminous binders
• Avoid plastics• Avoid plastics
• Clay as a DPM or pond liners

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 35



Who pays: Frost Damage?

• Severe prolonged wintery spells
• Potholed roads
• Who pays? nobody and nothing done• Who pays? nobody and nothing done
• You pay for car repair damage
• Your insurer pays in the long run
• Should insurers pay LA & HA to repair• Should insurers pay LA & HA to repair 

sooner?

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 36



Waste free road plaining andWaste-free road plaining and 
resurfacingresurfacing

• Plaining 50 mm.
– Generates waste to landfill

• Resurfacing 50 mmResurfacing 50 mm.
– Requires more aggregates and binder

Si l ti hi• Single action machines
– Plane, re-melt, correct recipe, relayp y
– On the hoof
– No waste– No waste

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 37
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• Consolidation Centres
– Materials in by ‘milk round’
– Waste out by same vehiclesWaste out by same vehicles

• Delivery of only what is needed
F th d k– For the days work

– To within x meters of work place
– By logistics experts

• Skilled labour: kept activeSkilled labour: kept active
– Not shifting materials 38



Just in time delivery

• No idling, No down time
• Buffer parking places nearby
• No circulating in city• No circulating in city
• Not supply chains

– Create demand chains
– Lean thinkingg

• Minimise 
P k i– Packaging

– Waste
39



Material Exchange

• Take back schemes
• Excess to requirements: Not waste
• Virtual Websites• Virtual Websites

– E.g. Earth Exchange

• Real yards
• Architectural SalvageArchitectural Salvage
• Construction reclaim
• NISP marrying wants and haves

40



Services Corridors

• Every road built could have a services 
common trench or culvertcommon trench or culvert
– Services need not be built in
– provision to add them laterprovision to add them later

• Provision for moving water from wetter to 
drier parts of countryp y

• Collection of rainwater and ability to move 
it to other parts of the countryp y
– Not pumping or add CO2 load

• Avoid overhead cables
– Run cables in central reservation

41



Biodiversity related toBiodiversity related to 
infrastructureinfrastructure

• Green Infrastructure:

G G id• Green Grids: 
– Green spaces and natural corridors

• Natural Corridor: 
– Footpaths, Cycle ways, Bridleways, buffer zones, 

hinterlands,hinterlands,

• Blue Ribbons: 
– Rivers Canals Dykes water bodies– Rivers, Canals, Dykes, water bodies

• Navigation by hedgerows and boundary walls and 
fences reinforce if damaged

42

fences reinforce if damaged

• Avoidance of unnecessary lighting
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• Virgin
– Levy energy & emissions burden– Levy, energy & emissions burden 

• Secondary

• Recycled
– Diverted from landfill, avoided landfill tax

E b d– Energy burden

• Glass sand

• Glass Aggregate in base layers

• Paper as road reinforcement

43
• Manufactured

– Carbon Sequestration



Glass sand for beddingGlass sand for bedding



Glass sand beddingGlass sand bedding



Subsoil and Aggregates

• Clean subsoil and aggregates arisings
• Material Quality Protocols

– Avoid becoming waste– Avoid becoming waste

• Cut and Fill: in required amounts
• Excess to requirements

– Earth Exchangeg
– NISP

• Used somewhere else locally• Used somewhere else, locally



Recycled Subsoil



Topsoil & SubsoilTopsoil & Subsoil
Stockpile on siteStockpile on site
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Brownfield Landscape

Brownfield LandscapeBrownfield Landscape
Creekside Visitors Centre



Brown Roofs: Gravel from site



Boulders not Bollards



Recycled Concrete

• As a recycled aggregate for concrete
• As large aggregate for:

– Gabion filling (no cement)– Gabion filling (no cement)
– Rock piling (no cement)

P bl t b b ( t)– Permeable pavement sub-base (no cement)

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 54



Recycled Concrete in gabionsRecycled Concrete in gabions
Earth Centre Doncaster Conference Centre Bill Dunster
Reclaim: BioRegional ReCLAIMED                                               Picture © GreenSpec



Down-Down
cycledcycled

Concrete orConcrete or 
bricks inbricks in 

Gabions & 
Trapions

Sainsbury Retail Food Store Greenwich Peninsula 

p



A new earth shelter building:g
‘Field Station’ with
studio facilities forstudio facilities for

art & science programme
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Ashes: Aggregates

• PFA Pulverised Fuel Ash
– Cement replacement
– Aggregate substitutionAggregate substitution

• IBA Incinerator Bottom Ash
FA Fl A h• FA Fly Ash

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 63
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Low Carbon CementLow Carbon Cement 
ReplacementsReplacements

• GGBS Ground granulated blast furnace slag
Ground to fine powder– Ground to fine powder

– Slower set, Programme burden?

• PFA Pulverised Fuel Ash
– No additional processes?

• Others (no carbon cement)
– BRE investigating

– Non-UK players: will they get a look in?

– Will UK Cement/Conc/Agg sector resist?

19/06/2010 65
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– £12m/annum marketing: probably



Road sweeping & Gully Guzzling

• Hazardous waste
Sh ti l d h li– Sharps, recreational drugs paraphernalia

– Pathogens: Hazardous
– Sewage:Sewage:

• rocket fuel for trees
• LESA Lightweight expanded sewage aggregates

Hydro carbons: waste to fuel– Hydro-carbons: waste to fuel
• Or useful arisings

– Glass: recyclable as aggregates or insulation– Glass: recyclable as aggregates or insulation
– Cigarette butts: Nicotine: chemical uses
– Gravel: Recycled aggregates

66

y gg g
– Exhaust fumes: extract metals



Energy generating Pavement

• Pavement
– Footpath light & footfall energy generators

Concentrate footfall– Concentrate footfall

– Lights in floor generate power for 
information signs

19/06/2010 67



Energy generating margins

• Hard shoulder
– Solar panel pavement

– Interseasonal thermal store

– Thaw out winter roads

C t l ti• Central reservations
– VAWT: Wind from passing vehicles

– Air source heat pumps: Warm wind?

– Noise: energy source?
19/06/2010 68

Noise: energy source?

– Infrared panels: heat source night & day



Water permeable pavement

• Rainwater harvesting
Filter membranes– Filter membranes

• Hydrocarbon filters
– Hydraulic pressure pushes water through not HCsy p p g

– Granite aggregate bed (not glass-sand)
• Solar thermal collectors: Store heat for winter thawing

– Road surface not parking spaces
• GSHP in sub-bases or WSHP in stored water
• HEP Hydro electric power?• HEP Hydro electric power?

– Sloping road, sloping pipes, 
• hydraulic pressure?

19/06/2010 69

y p
• Microbes in sub-bases to keep water healthy



Sustainable Urban Drainage g
System

car park providing water for 
flushing of public toiletsflushing of public toilets

microbes live in intersticesmicrobes live in interstices
eat the bacteria and hydro-

carbons
K th t lKeep the water clean



Living Green/Brown roofs

• Performance benefits
• Contribution:

– climate change adaptationclimate change adaptation
• Solar protection/evaporation cooling

• Avoiding urban heat island effect• Avoiding urban heat island effect

• Albeido

green infrastructure– green infrastructure
• rainwater mitigation

– ecosystem services
• Biodiversity

19/06/2010 71
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• Wall coverage
From the ground– From the ground

– Ground based frames
– Wall cladding: Rainscreen approach– Wall cladding: Rainscreen approach
– Wall hung troughs

• Freestanding:Freestanding:
– Hedgerows
– Hedgebank wallingg g
– Fences, 
– Living Fences
– Hedge laying/making

19/06/2010 72



Green Boundaries

• Acoustic barriers
N t t– Not trees

– Green walls
• Hedges with soil between• Hedges with soil between

• Hedge bank walling
Boulders and turf mortar– Boulders and turf mortar

• Traffic Slowdown/acoustic hedging
G t i i ll• Green retaining walls
– Gabions for nature

A hibi b d i
73

• Amphibian boundaries
– Frogs and Newts, one directional, not boundary



Pembrokeshire hedge bank walling
Random rubble & slate outer leaves wild turf mortar subsoilRandom rubble & slate outer leaves, wild turf  mortar, subsoil 
cavity fill, topsoil & wild turf/hedge plants on top, crevices 
for nature, rain rejuvenates in weeks 
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• Roadside dumping

• ‘Resource mining’

• Reuse:
– Aggregates & Subsoil

• Recycle• Recycle
– Metals

• Recovery
– Landscape waste: Compost

75– Plastics: Energy or Fuel



Timber as Biomass Fuel



Reducing Waste in design

• Modular e.g. pavings

• Modular plus margins

• Insitu margin

• Insitu main: Tarmacadam ‘Asphalt’• Insitu main: Tarmacadam Asphalt

• Cut edges and curvesCut edges and curves

19/06/2010 © NGS GreenSpec 2010 BrianMurphy Sustainable Infrastructure 77
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Simplified traffic management

• Solve one problem
• Push the problem further down the road
• Simplified junctions• Simplified junctions

– Roundabouts seem to work

• Out of town retail parks
– Use of T junctions and strange car park j g p

layouts

• Road hierarchies• Road hierarchies 
– drive up fuel consumption19/06/2010 79



Safety & Perception

• UK City Engineer’s approach: 
– make it look and feel so safe
– easier to go faster and break hardereasier to go faster and break harder
– risks will be taken

EU City Engineer’s approach:• EU City Engineer’s approach: 
– make it look so dangerous
– that everybody takes extra care
– and its is saferand its is safer

19/06/2010 80
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• Reduce the number of signs/posts
• Remove them all

– nobody knows who has priority– nobody knows who has priority
– everybody takes care, slows down

Th l ti• There are always exceptions

• Place signs on railings and bollards
– At low level to be seen
– Avoiding unnecessary postsAvoiding unnecessary posts

19/06/2010 81
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• Why illuminate urban and rural duel 
carriageways and motorways?carriageways and motorways?
– Cars have lights

U t fl ti d ki– Use retro-reflective road markings
– Use PV cats eyes

Wh d b f li ht t i ht?• Why reduce numbers of lights on at night?
– To pay for the lights left on in the day

• You only need illuminate where 
pedestrians/cyclists meet motorised 
vehicles
– Use close-to-white light

82



SustainableSustainable 
integrated transport:integrated transport:

• Paths: 
– Walking bus, pedestrian and cycle lanes

C l l ti /• Cycle lanes: continuous/narrower

• Bus lanes: Consider Green lanes• Bus lanes: Consider Green lanes
– Green lanes: Buses, coaches, multiple 

l i i t ioccupancy cars, low emission, taxis

• Integrated transport: cycle & car parks
83

Integrated transport: cycle & car parks, 
buses, trains, trams and underground



Green Tunnels & Bridges

• Nature tunnels
– Below ground
– Overhead

• Green Bridges
– Flight paths

• Kent Beyond Tonbridge Wells 
• Mile End Park London

F ll d t ti l• Funnelled entry essential
– Or they don’t find it

19/06/2010 84
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E tEvents
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• Smart Grids & Cleanpower 2010 
– Energy sector transformation: 
– Building the commercial frameworkBuilding the commercial framework

• 24-25 June 2010 in Cambridge UK
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• Led and supported by:
– Alstom Power, Siemens AG, AlertMe, 

Dialight plc, Green Energy Options,g p gy p
GE Energy, ARM plc, and Vestas A/S

• Media Partners:Media Partners: 
– Cleantech Investor Magazine, the Engineer, 

the IET Renewables East & PVthe IET, Renewables East & PV 
International, Carbon Capture & Storage 
Association Montel New ScientistAssociation, Montel, New Scientist, 
Cambridge Business Magazines.19/06/2010 88



Day 1: Smart Grids 2010 

• Simon Higgins, Solutions Architect, Arqiva
– Smart grids: introduction and infrastructure 

• Martin Pollock, Dir of M&A, Siemens , ,
Energy 
– What's the smart grid for? Who needs it?What s the smart grid for? Who needs it?

• Martin Ansell, Director, GE Energy 
Wh t' h i l t l ti– What's happening now: real, smart solutions

• Ian Drew, VP, ARM Green technologies

19/06/2010 89
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• Rizwan Ahmad, Director, Dialight plc 
– Why we need smart metering and what it'll mean for the UK 

• Chris Wright, CTO, Moixa
– Technology Home energy systems 

• Pilgrim Beart, Founder, AlertMePilgrim Beart, Founder, AlertMe
– Smart home management platforms

• David Eurin, Head of Energy, Analysys Mason 
How energy efficiency requirements will drive demand for smart– How energy efficiency requirements will drive demand for smart 
grids

• Simon Anderson, COO, Green Energy Options 
– The need for real time feedback– The need for real time feedback

• Mary Turner, CEO, AlertMe
– Consumer demand 

Andrew Hill Director Tesco plc• Andrew Hill, Director, Tesco plc 
– Consumer priorities19/06/2010 90
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• Ben Kott (live link from Mountain View, CA), 
• EMEA Green Business,EMEA Green Business, 

– Google Global green initiatives
• Etienne Pollard, Senior Associate, 

G d E i G d i t t– Good Energies Good investments
• Nick Coutts, CIR Strategy

– Building Routes to Customersg
• Sarah Harrison, Ofgem

– Sustainability and regulation
• Keith Dickerson ITU (United Nations Agency)• Keith Dickerson ITU (United Nations Agency) 

– Global grid development standards
• Prof Mike Kelly, CU & former DCLG CSA

– When will Engineering Reality enter the UK Energy Policy 
Debate?19/06/2010 91



Day 1: Smart Grids

• Digital Smart Grids
• Enabler technologies
• Software: platforms and the consumer;• Software: platforms and the consumer;
• Hardware: smart meters, pipes, 

disconnects, chips
• Consumer demand management andConsumer demand management and 

pricing strategy
I t t l ti d li• Investment, regulation and policy
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Participating Companies

• GE Energy, Alstom Power, Google, 
Siemens First Solar Inc Suntech EuropeSiemens, First Solar Inc, Suntech Europe, 
Renesola China, ARM, AlertMe, Analysys
Mason Cambridge University CambridgeMason, Cambridge University, Cambridge 
Carbon Capture, Arqiva, Dialight plc, 
Green Energy Options Japan WindGreen Energy Options, Japan Wind 
Developments, Moixa Technology, 
OFGEM ITU HG Capital Rainbow SeedOFGEM, ITU, HG Capital, Rainbow Seed 
Fund, Tesco plc, Good Energies, Apax, 
TTP Ventures Incrops Green Energy UKTTP Ventures, Incrops, Green Energy UK, 
Quiet Revolution, Vestas19/06/2010 99



Conference Registration

• £199 per day 
• (4 sessions lunch expo coffees 15 talks• (4 sessions, lunch expo, coffees, 15 talks, 

2 hours Q and A, 2.5 hours networking)
£350 both days£350 both days

• early discounts still available now
• 01223 303500• 01223 303500

register at http://bit.ly/cleanpower-
registrationg

• Quote promo-code "CleantechInvestor" 
for 10% off the booking!
Cl h I L d | O 6386 |Cleantech Investor Ltd. | PO Box 63865 | 
London | SE1 3JW | United Kingdom19/06/2010 100
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• These files are created by generalists 
with a big dollop of green flavour

• These files are updated from time toThese files are updated from time to 
time
W t t f ti t ti• We are not experts so from time to time 
these file may get out of date or may be 
wrong.

• If you feel that we have got it wrongIf you feel that we have got it wrong 
please let us know so we can put it right10319/06/2010
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• Brian Murphy BSc Dip Arch (Hons+Dist)
• Architect by Training• Architect by Training
• Specification Writer by Choice

G i t i 1999• Greening up my act since 1999
• Founder of www.greenspec.co.uk

E B i S M @ l• E   BrianSpecMan@aol.com
• Twitter: http://twitter.com/brianspecman

S ibd ibd /b i• Scribd: www.scribd.com/brianspecman
• Facebook: 

http://www facebook com/pages/GreenSpec/7737546http://www.facebook.com/pages/GreenSpec/7737546
233719/06/2010 104


