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Project Profile:
Building: Sutton Courtenay Environmental Education Centre, Oxon. (Sceec)

Contract sum: £411,000

Client: Berks. Bucks Oxon. Wildlife Trust (BBOWT)

Architects: Simmonds.Mills (AECB members)

Main Contractor: Neil May Builders and Natural Building Technologies (AECB members)

Energy: Peter Warm (AECB members)

Waste: Elemental Solutions (AECB members)

Engineer: BLD (AECB members)

N E W S   R E L E A S E

NEW EDUCATION CENTRE ACHIEVES 90% REDUCTION IN CO2 EMISSIONS

On June 14th Professor David Bellamy, President of Britain's Wildlife Trusts officially opened the ecologically constructed centre against the backdrop of Didcot Power Station's cooling towers.

Designed and built by members of The Association for Environment Conscious Building, this highly energy efficient centre is a fusion of traditional and innovative ecological methods, materials and products, resulting in a sophisticated low impact building. It represents the client & design team’s long proven commitment to ecological and social sustainability.

The building has been built to be carbon neutral in its space heating and hot water requirements, with electricity use vastly reduced by high daylighting levels. Overall the building should show  reduced CO2 emissions of 90% compared to having designed it to the current 2002 regulatory standards. Ongoing monitoring of the coming year's energy and water consumption will assess whether this dramatic target has genuinely been achieved.

The field study centre will be used by 10,000 local schoolchildren each year, as well as community groups and adult learners. The design brief was to build a centre that would inspire and educate generations of youngsters about their impact on the natural environment. 

The building design incorporates the following:

· Structural rammed earth blockwork & lightweight interlocking clay block partitions

· Waterless urinals & low water usage sanitaryware

· Rainwater collected & used for flushing toilets and general cleaning uses

· On-site "separation and compost" sewage treatment system 

· Clean burning wood stoves for space and hot water heating

· Natural clay plasters

· Ecological self levelling and self colouring floor finishes

· Natural paints and finishes throughout

· Home-grown cedar shingles for upper rooves to collect rainwater

· Passive solar design as key to building's orientation and position

· Super-insulated British made timber 'I' beam structural frame 

· Sheep's wool and recycled cellulose fibre insulation materials

· Turf roof to the lower rooves of the building to replace lost habitat area

· P.V/Thermal hybrid Solar panel to provide summer hot water in addition to stove

CONTACT: 

SIMMONDS.MILLS 


Tel:  01952 433252   email: simmondsmills@f2s.com
Additional Information and Technical Notes:
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General Description 

The project demonstrates the building standards required for the UK to reduce its construction related CO2 emissions to sustainable levels.

This project is the largest to date for both the architects and builders, both of whom have been working for the last 10 years developing the use of radical green construction methods refining them to fit into the mainstream construction industry 

Against the backdrop of the power station's chimney stacks the centre's home-grown shingle clad roof twists organically along its length, lifting the solar panels and rooflights away from the woodland shade and into the sun. Rainwater from the rooves is collected in an underground cistern and provides all the water required for flushing the low water use WC's and for cleaning purposes. Outside the toilet block an 'Aquatron™' unit separates solid sewage from liquid using centrifugal force, composting the solids into tree planting manure and treating the liquids in a woodland leachfield. The urinals are totally waterless and trapless, developed to operate using a 3W fan to remove odours. Sink waste is directed to small treatment beds planted with yellow flag iris, draining into bog gardens around the building. 

Materials have been chosen for their environmental credentials, and to create a warm, child-friendly atmosphere. These include locally grown untreated larch clad elevations and clay / cow dung render panels; rammed earth block walls, clay plasters and plant based paints are used inside. A new self levelling ecological floor finish based on lime, chalk, marble and white cement uses vibrant earth pigments to create colourful stone-like surfaces.

Sawn timber of different species used in the building was sourced and sawn locally. Manufactured timber products, components and boards were either FSC certified, UK grown and processed or Scandinavian grown in order to meet the project's strict sustainability criteria. 

The centre's energy source is a specially developed clean burning wood stove. In addition a photovoltaic powered solar hot water panel provides 50% of the centre's annual hot water requirements delivering it to the central heat store. Firewood comes from the Trusts'  reserves and combined with the use of solar, high levels of airtightness and insulation means that the buildings' space heating and hot water requirements result in a nett zero CO2 emissions. High daylighting levels combined with the use throughout of high frequency fluorescent lighting reduces the rest of the energy demand to a very low level. Firewood, electricity and water use will be monitored for the first year by the energy consultants.

Previous projects by Simmonds.Mills have included building the largest unstabilised load bearing rammed earth walls in the UK for the AtEIC building at the centre of Alternative Technology:  a number of buildings using structural roundwood systems: load bearing earth block house extensions and other rammed earth structures:  energy efficient 'eco-vernacular' extensions to listed buildings using clayboards, reedboards, clay plasters, natural fibre insulations and other newly developed ecological building products. 

We have won several conservation awards for our work with listed buildings, combining an awareness of traditional conservation issues with the promotion of energy efficiency and socially responsible and sustainable building methods and materials.
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Energy and pollution:

The building design incorporates the following energy related features

· Passive solar design as key to building's orientation and position

· Super-insulated timber 'I' joist structural frame 

· High levels of building fabric airtightness - pressure tested and quantified

· Newly developed clean burning wood stoves for space and hot water heating

· Solar panels to provide hot water in addition to stove

· Low embodied energy building products including: Structural rammed earth blockwork & lightweight interlocking unfired clay block partitions: Sheep's wool and recycled paper insulation materials: Home-grown cedar shingles for upper rooves: Natural clay plasters: Ecological self levelling and self colouring floor finishes: Natural paints and finishes throughout.

Overview

The building has been built to be carbon neutral in its space heating and hot water requirements, with electricity use vastly reduced by high daylighting levels. Overall we expect the building to show a  reduced  dependency on non renewable CO2 producing fossil fuels of around 90% compared to having designed it to current regulatory standards. The building form has been designed to allow future fitting of photo voltaic panels, as these become more affordable, allowing the possibilities of either becoming a nett exporter of energy through the national grid, or self sufficient in all its energy needs. Firewood, electricity and water consumption will be monitored for the first year by the energy consultants.

Heating and hot  water: A clean burning, 3 way heating wood stove suitable for public buildings was specially developed with a leading stove manufacturer. The stove in conjunction with  photovoltaic powered solar hot water panels, provides space heating and hot water. 

Renewable Fuel:  Using solar and burning firewood from the Trust's woodland nature reserves results in  zero CO2 emissions. 

Passive Solar gain

The careful orientation and positioning of windows on the east, south and west elevations is estimated to have resulted in capturing and retaining some 4000KWh of free solar energy - displacing around 20% of the building's space heating energy needs.

Solar panel

The use of the single hot water solar panel is estimated to provide around 50% of the energy required to provide hot water for the building.

Lighting

The daylight levels achieved (without compromising overall insulation levels) reduce the need for artificial lighting during daylight hours, even on dull days, to practically zero. Using energy efficient high frequency (non flicker) fluorescent lights throughout reduces the lighting energy required by a further 25% compared to conventional fittings.

Insulation levels

There is 250mm of insulation in the walls, and rooves and 150mm in the floors. The overall heat loss of the building is 42% lower than the minimum level set by the last year's Building Regulations and 28% lower than the newly revised 2002 Building Regulations' minimum.

	Element: 
	U-value (W/m²K)

	Roof: 250mm cellulose 
	0.16

	Exposed wall :250mm cellulose 
	0.15

	Ground floor: 150mm polystyrene 
	0.15

	Windows: Double 16mm glazed super low-E [iplus-R] 
	1.5

	Opening rooflights: double glazed low-E 
	1.8

	Skylights: Polycarbonate glazing - 5 layer 
	2.2


Draughts and ventilation

Ventilation air is provided through trickle ventilators in the windows , by opening windows and rooflights and by through the wall heat exchangers in the toilets and kitchen. Airtightness of the main building structure, so crucial to prevent wasting valuable heating energy and reducing draughts, has been tested, using an air pressure test, achieving 6.4 m3/m2Hr @ 50 Pascals. This is the  average speed of air moving through the walls, ceiling, floors etc at a given pressure - related to typical wind pressures likely to be experienced by the building. This means Sceec's heat loss due to uncontrolled draughts is 36% less than the improved 2002 Building Regulations' target for this type of building (which aims for a figure of 10). 

Heat exchangers

The three heat exchangers in the toilets and kitchen are intended to  control excess moisture and odours, and are included to replace uncontrolled window opening in winter. The heat recovery is useful in deep winter when they will help to ventilate the building at the same time as conserving internal heat and preventing the frost protection system cutting in when the building is unoccupied. If left on continuously on low speed they are rated at 2 Watts each, consuming some 53 kWh of energy at an annual cost of under £4. 
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Water and waste 

Issues tackled in the design of the centre:

· Reducing current excessive use of potable water consumption

· Reducing storm surge loads from rainwater run-off 

· Recycling of Nutrients from sewage and to reduce foul drainage infrastructure and off site sewage treatment loads

· Raising associated environmental issues for educational purposes in a visually and technically interesting way

Waterless urinal system: 

The centre has 5 urinals which use no water for flushing. This saves around 70 litres of treated, drinkable water a day, 20,000 litres per year. Although the financial cost of this water would only be around £15, the environmental cost of producing it and the associated plumbing and drainage is far higher. A 3 watt fan runs continuously removing odours at a current annual cost of about £1.58. This equates to the costs of a flush control device used with conventional urinals. The fan can also provide the rooms with extract ventilation for removal of other odours and excess moisture required by building regulations. 

Low flush WC's: 

Conventional WC's would have required almost 100,000 litres of drinking water to flush, whereas the low flush WC's only require 66,000 litres .However as the centre's WC's are flushed with rainwater a much greater reduction is achieved. Taking into account the mains water top up - possibly required during dry summer weeks : we estimate that 53,000 litres of rainwater will be used and 13,000 litres of mains water, resulting in an 86% reduction in mains water consumption. This will be confirmed by the coming year's monitoring of water consumption.

Sewage treatment and composting system: 

The main public sewer was too far away for an affordable connection and on-site treatment of sewage was seen to be cost effective. Sewage from the WC's, flushed by rainwater,  is taken out of the building and into a small 'Aquatron™' unit which, using the natural flow of the discharge, spins off the liquids and  allows the solids to drop into one of two drained composting chambers. The liquids are pumped to a small underground leachfield in the adjacent woodland where bacteria naturally occurring in the soil and plant root systems feed off the nutrient rich liquid and convert it into clean water which filters slowly back into the watertable. Material (now crumbly and 'soil like')  from the solids composted in the 'resting' chamber can safely be used at the end of the  year for purposes such as fertiliser for tree planting. This makes safe use of the nutrients otherwise wasted and avoids the need for transporting sludge off site (in the case of a septic tank system), or for the construction of extensive lengths of underground sewerage with all the associated environmental costs.

Rainwater collection: 

The areas of roof covered by western red cedar shingles collect rainwater for flushing the WC's and for general cleaning purposes in the classroom and cleaners cupboard. It is collected in an underground cistern at the east end of the building: leaves are filtered out at the base of the downpipes by integral filters. The water is kept  cool and away from sunlight preventing algal growth. Approx. 120,000 litres of water a year is estimated to flow off these rooves. Currently any surplus water not used in the building overflows into a soakaway, replenishing the local water table. Judged by the current costs of mains water this system will take at least  40 years to pay for itself.

As seen in the WC pans the water is currently discoloured by the tannin found in the roof shingles, however this will diminish over the next few months as it is washed out of the wood. 

The carpark area is surfaced with scalpings which allow surface water to filter back through into the ground, filtering out some of the harmful car products and oils deposited by vehicles. The turf roofed areas over the lower part of the building reduce the speed and volume of rainwater run off reducing the problems associated with storm rainwater surges. The strategies used: water porous surfaces of the carpark : collection and use of rainwater (described previously) also reduce storm surges, reduce flooding (not discharging into water courses), reduce the need for storm drains and help replenish the local water tables.

3 Timber use and sustainability:

Timber was carefully sourced and investigated, with the highest priority being locally grown and sawn; imported timber being FSC certified and the minimum standard acceptable being Scandinavian sourced softwood without full FSC chain of custody certification. No tropical hardwoods were used. Fraudulent claims of sustainable management were identified with the help of the local FSC staff. 
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Ecological Materials:

The table below shows the guiding principles in our choice of products and materials, with some of the materials and products actually used.  As you can see many of these products and materials perform several functions at once.  Their appropriate use therefore becomes more cost effective.

The approach to materials in this project demonstrates the potential for turning locally available resources into high quality, ecologically sound building products. This complements the high levels of energy efficiency achieved by the project in showing how the construction industry can further reduce its CO2 emissions resulting from materials production.

	Guiding principle
	Material/Product used

	Manufacture from local resources
	Load bearing pressed earth blocks, small diameter roundwood columns, power station ash to reduce cement contents, timber sawn from small woodlands

	Stimulation of local employment


	Local sawmilling, use of local quarries, firewood supplies, skilled carpentry elements, development of new skills 

	Low embodied energy 


	Earth blocks, earth mortars, clay plasters, plant based paints, locally sourced timber, recycled cellulose insulation, power station ash to reduce cement contents

	Allow for future reuse of building materials
	Practically all of the materials used above ground could be easily reclaimed and reused

	Use of recycled materials
	Recycled plastic work surfaces , cellulose insulation, power station ash

	Utilisation of  agricultural/industrial waste/by-products /agricultural crops


	Power station fuel ash in foundation concrete & external landscaping, wood fibre from forestry waste, plastic waste (bottles/yoghurt pots), UK sheep's wool insulation, plant based paints, cellulose insulation

	Minimal manufacturing environmental impact
	Wood fibre boards, earth blocks, earth mortars, clay plasters, plant based paints & varnishes, self levelling flooring, Paper based vapour control membranes

	Simple, low toxicity chemistry


	plant based paints & varnishes, earth blocks, earth mortars, clay plasters, self levelling flooring, Plain galvanised steel gutters, clay underground drainage

	Toxic emissions in case of fire
	This building would probably result in fairly clean emissions if suffering in a  fire, apart from known problematic materials used: the PVC electric cable sheathing,  the polycarbonate skylights and of course office equipment.  

	Humidity and condensation control
	plant based paints & varnishes, earth blocks, earth mortars, clay plasters, woodfibre boards, cellulose insulation

	Encouragement of innovative ecological producers' stimulation of UK demand, building effective multidisciplinary ecological design teams and increasing experience of consultants and suppliers.


	Trial use of Ecolor self levelling floor screeds with earth pigment colouring.  Trial use of UK produced timber I-beam system for walling.  Specifying the products and services of companies specifically set up to work to ecological guidelines.  Working with members of the AECB (Association for Environment Conscious Building)
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				Timber grown locally		Local FSC		UK grown		UK FSC		Imported FSC approved		Non-FSC Imported

		Structural

		I-beams for wall and roof structure: Cowley Engineering

		- flange										Scandinavian C30 grade s.w. (1)

		- web						Scottish OSB board (2)

		glulam beams, Fillcrete										Scandinavian s.w (1)

		sawn structural		local woodland estate sawmill cut s.w (3):

		external cladding - walls		european larch boards (3)

		external cladding - roofs						western red cedar shingles, Powys Hereford shire (3)

		External windows and doors.EcoPlus												Sourced from Finland and Sweden certified by PEFC*

		Internal Fire doors. Norlandia												Scandinavian kiln dried redwood. Birch veneer: european sourced. Flax board core.

		Joinery

		window boards, skirtings, door linings, birch plywood								Via Jewsons: most joinery timber sourced from Finland and Sweden, large proportion of this claimed to be from FSC or PEFC* certified forests. (4)

		Wood Fibre based building boards

		Bitvent woodfibre sheathing boards												Waste wood chips from Norway

		Isolair latex bonded woodfibre sarking. NBT												Fibres from forestry waste, Switzerland, local to factory

		Wood fibres in Heraklith BM lining boards												Fir strips from plantation forests, Corinthia region, Austria nr factory

		Insulation  warmcell						recycled newsprint UK

		references

		1		FSC approved										KEY

		2		letter from company identifying supplier										S.W = soft wood: OSB = Oriented strand board

		3		letter identifying  local woodland estate and sawmill										FSC = Forest Stewardship Council

		4		Jewson's FSC certified scandinavian suppliers		StoraEnsso, AssiDoman, SCA								* PEFC = Pan European Forestry Council rules






