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1. Summary

The following management plan has been created to support a planning application under policy 

TAN 6, One Planet Development, for the development of a dwelling house, outbuildings and 

infrastructure on a low impact smallholding of 3.32ha (consisting of a 0.75ha development zone and

a further 2.57ha of agricultural land) near Pontygafel, Glandwr.1 

This management plan has been created with help from with a number of specialists in the field. We

received advice from Tao Wimbush (Lammas Low Impact Initiatives) who is widely considered a 

leading authority on the TAN6 policy, Michael Howlett (Sureline design services ltd.) a specialist in

designing straw bale houses who completed a 'code for sustainable homes' report2 and a 'visual 

impact assessment'3 relating to our infrastructure designs and Paddy Jenks (Aderyn Ecology) who 

advised us on how we could maximise our beneficial impacts on an ecological level and completed 

a ecology survey on the holding.4

The proposed development would be the future home and workplace of Joe Banks and Cathryn 

Wyatt. In compliance with the OPD guidelines, we wish to build a low impact home to live in as 

our primary residence and ancillary buildings to support our land based business and household 

food production.5 The land based business which we intend to run from the smallholding will be 

made up of a number of threads including woodcrafts, edible wild foods, production of fruit based 

wines and ciders, sales of surplus produce and the provision of courses and workshops. The income 

from these enterprises will satisfy our basic income needs.6 We already produce a large proportion 

of our own food, we aim to increase this proportion and to come as close to self sufficiency as 

possible.7 The development will be powered by solar energy, captured by photovoltaic panels and 

stored in an off grid battery bank.8 Our household water will be piped from the Pontygafel spring, to

which we have a contractual water right.9 We will minimise our waste outputs, converting the 

majority of them into useful inputs to our smallholding. Any remaining waste outputs will be 

recycled or disposed of responsibly.10

By undertaking this lifestyle change, we are confident that we will be able to reduce our ecological 

footprint to below 2.4 global hectares within the first three years, reducing it to less than 1.88 global

hectares in the following years.11 In this manner we hope to contribute to Wales achieving its aim of

becoming a 'One Planet' nation within the lifetime of a generation.12 

1 Shown on the location map in Appendix 1.1; the development zone is shown outlined in red, the remainder of the 

holding is outlined in blue.

2 Available in Appendix 6.

3 Available in Appendix 2.

4 Which is contained in Appendix 3.

5 Further details on infrastructure can be found in Section 3: Strategy.

6 More information on our business enterprises can be found in Section 4.2: Income.

7 Further details on food can be found in Section 4.1: Subsistence.

8 More information on energy can be found in Section 6.1: Energy.

9 Further details on water use can be found in Section 6.2: Water.

10 More information on waste can be found in Section 6.3: Waste.

11 As calculated in Appendix 8 and analysed in Section 10 of this management plan.

12 “Within the lifetime of a generation, we want to see Wales using only its fair share of the earth’s resources, and 

where our ecological footprint is reduced to the global average availability of resources - 1.88 global hectares per 

person” (Pg.17, One Wales: One Planet, The Sustainable Development Scheme of the Welsh Assembly Government 

May 2009) 
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We are both keen agroforesters and permaculturalists13, we keep local and global environmental 

issues very close to our hearts. For many years we have aspired to create a working smallholding on

which to lead a more sustainable lifestyle. After graduating from the University of Exeter, we each 

spent several years visiting and working on organic farms across Europe equipping ourselves with 

the necessary skills to live a self-sufficient lifestyle with a low environmental impact. We have been

living in Wales for six years, we were drawn here by the country's natural beauty, rich culture and 

its forward thinking sustainable development scheme. 

In 2011 we purchased a field of approximately 0.9 ha (2.3 acre) on which we have developed our 

initial agroforestry project.14 Here we have planted fruit trees, nut trees, timber trees and a range of 

fruiting shrubs, edible plants and fertility improving plants in a self-supporting system based on that

of a young natural woodland. We created an organic vegetable garden which now provides a large 

proportion of our food. Over the past five years the project has had an extremely positive impact on 

the site. Biodiversity has increased, as has productivity and net biomass. During these years we 

have become proficient in a range of land based skills, and have each established livelihoods in the 

area, Joe as a carpenter and woodcraftsman and Cathryn as a forager of wild foods.

Recently, in 2015, part of the adjoining field, as well as another plot of land nearby, came up for 

sale and we were able to buy a further 2.4ha (5.9 acres). This brings our holding's area to a total of 

3.3ha (8.2 acres). We wish to create a low impact smallholding on this land, we are applying for 

permission to build a dwelling house, ancillary buildings and infrastructure under the One Planet 

Development policy. 

Joe is currently a self employed woodcraftsman and carpenter. He has been working with wood for 

8 years and has been working as a carpenter in the local area for 5 years, using wood from local 

woodlands. Our design includes adapting his woodcraft business to be run from the holding using 

timber grown onsite. It would give him the opportunity to lessen the ecological impact of his 

business further; by powering his workshop from renewable energy and managing his own timber 

supply in a sustainable manner. 

Cathryn currently forages fresh, wild foods for restaurants. On the existing agroforestry project15 

she has planted a range of forage plant species which she can reliably sell. At the moment she 

forages wild foods from various pieces of land around the county. Our proposal involves extending 

the quantity and range of products, developing her enterprise and product range of 'Forest Garden 

Edibles' so that she only sells produce grown on site. This would give her the opportunity to 

decrease her enterprise's environmental impact as she will no longer need to travel in search of 

specific plants, they will be grown and managed sustainably on her doorstep. 

We have designed a land based system which will provide us with the majority of our food, fuel, 

energy and income whilst having a positive effect on the environment locally, nationally and 

globally. 

13 For more information on Agroforestry and Permaculture please see Appendix 4.

14 Further details of our existing Agroforestry project can be found in Appendix 12.

15    Further details of our existing Agroforestry project can be found in Appendix 12.
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2. Baseline

Location

Our holding is located on the edge of the Cwm Cedni valley in north Pembrokeshire. Much of the 

valley below is wooded. The area surrounding the Cwm Cedni valley is mostly down to pasture 

with patchy areas of deciduous woodland and occasional stands of conifers. The LANDMAP Visual

and Sensory assessment for the area defines the settlement pattern as scattered rural farms.16 

The village of Glandwr lies 300m to the south west. Lammas Eco-Village lies to the north east. The 

holding is split between two pieces of land, each 1.65ha (4.1 acres), making a total holding of 3.3ha 

(8.2 acres).17, Both pieces originally belonged to Pontygafel farm, located 200 meters north east of 

the village of Glandwr. One piece, referred to from here on as the 'lower land'18, lies immediately to 

the north west of Pontygafel farm, and is located 400m along a private track off of a council 

maintained road. The second piece, referred to from here on as the 'upper land'19 lies 580 metres to 

the north of the lower land and is accessed via a private track which links the two pieces of land.

Both pieces of land are held in our names, the lower land as a freehold plot and the upper land as a 

999 year leasehold plot. The purpose of the leasehold agreement is to protect the nearby spring, on 

which several local households rely, from potential sources of contamination.20

There are no conservation areas, registered historic parks or gardens within 5 miles of the site. The 

nearest listed buildings are at Pontygafel Farm (Grade II, 120m to the south east), Nant Saeson 

(Grade II, 930m to the north west), Rhyd-Coed-Bach (Grade II, 750m to the south) and Glandwr 

Chapel (Grade II, 750m to the south west), where there is also an early medieval ogham inscribed 

stone. Remains of an ancient settlement lie 1500m to the south west.

The lower land

The lower land is roughly triangular in shape. As we purchased this land in two parts at different 

times, a stock fence and recently planted hedgerow runs through the middle. The southern part of 

the field is 0.75ha (1.8 acres) and the northern part of the field is 0.9ha (2.3 acres). The boundaries 

are for the most part hedgerows on walled banks. A short stretch of the south east boundary is stock 

fenced with no existing hedgerow. The remainder of the south east boundary is an overstood 

hedgerow consisting of a line of mature trees. To the west, the boundary is an overstood hedgerow 

of semi mature trees. The north east boundary is a mature hedgerow. 

Beyond the south east boundary is land owned by Pontygafel farm including pasture currently used 

to graze horses, an area of mature trees and a large steel framed agricultural building. Beyond the 

west boundary is a private track and then woodland running down to the Afon Gafel. Running along

the north east boundary is a private track with Lammas Eco-Villiage beyond that.  

Access to the land is over the private track running along the west and north east boundaries. There 

is vehicular access to the land in the north corner and in the east corner.

The land benefits from a piped water connection from a spring owned by Pontygafel Farm, to which

we have a contractual right. A domestic power line runs north to south through both parts of the 

field.

16 LANDMAP Geological Landscape, Aspect Area: Hermon, http://landmap-maps.naturalresources.wales/

17 As illustrated on Location map in Appendix 1.1.

18 As illustrated on The lower land, Appendix 1.3.

19 As illustrated on The upper land, Appendix 1.4. 

20 A copy of the leasehold agreement and deeds can be found in Appendix 11.
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The underlying geology of the site is an Ordovician bedrock.21 There are no sites of cultural 

importance. There is a wooden agricultural storage shed, a small wood store and polytunnel situated

on the northern part of the field which were built to support our existing agroforestry project.22 

These are shown on 'The lower land- existing uses' in Appendix 1.2. There are currently no public 

rights of way running through the site. The site cannot be seen from any nearby roads or public 

rights of way. The very top of the southern part of the field is visible from some points on the A478,

1950m (1.2 miles) away.

The land slopes predominantly to the north west with flat areas at the top and bottom of the slope. 

The average gradient of the slope is 7 degrees. The lowest point on the site is 135 metres above sea 

level, the highest is 150 metres above sea level. 

The southern part of the field is down to pasture and has been grazed by horses until recently. Parts 

of the southern field are sheltered from prevailing winds by mature trees on the west boundary. 

Some parts are fairly exposed. The pasture is in fairly poor condition due to overgrazing of horses 

during wet weather in the past. A patch of gorse and bramble exists in the west corner of the field.

The northern part of the field is well sheltered from prevailing winds by mature trees on the west 

boundary. We have owned this field for five years now. The site is managed as an agroforestry 

project and productive smallholding. It already provides for many of our household food needs and 

produces some surplus. It has allowed us to experiment with varieties of plants and management 

practices to find those most suited to our site. Around half the area has been planted with woodland 

and coppice, the remainder is split between cultivation of annual vegetables, poultry, orchard, soft 

fruit and forest garden. A small area remains as pasture. There are three small ponds on the site, one

is a duckpond, the other two provide water storage, encourage biodiversity on the site and provide 

habitat. An access track comes in the north corner, giving access to a small wooden agricultural 

storage shed and small wood store next to the north east boundary, these buildings were built five 

years ago. In the middle of the site there is a small polytunnel providing space for plant propagation

and a few indoor crops. 

The upper land

The upper land is a 1.65ha (4.1 acre) pasture field roughly triangular in shape. The boundaries on 

the east and west sides are hedgerows on walled banks, the boundary on the south side is currently 

open and unfenced. The west boundary is an overstood hedgerow with mature and semi mature 

trees, the east boundary is a mature hedgerow. Along the west boundary there is a private track with

woodland beyond running down to the Afon Gafel. Beyond the east boundary is pasture that is not 

currently grazed, beyond the south boundary is pasture that is not currently grazed. 

There is vehicular access to the land in the south west corner and the north west corner off of the 

track that runs along the west boundary. There is a right of vehicular access to the south east corner 

accessed via tracks through Lammas Eco-Village. There are no services connected to the site.

The underlying geology of the site is an Ordovician bedrock.23 There are no sites of cultural 

importance or existing buildings on site.

21 LANDMAP Geological Landscape, Aspect Area: Hermon, http://landmap-maps.naturalresources.wales/

22 Further details of our existing agroforestry project can be found in Appendix 12. 

23 LANDMAP Geological Landscape, Aspect Area: Hermon, http://landmap-maps.naturalresources.wales/
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The land slopes predominantly to the west, the average gradient of the slope being 10 degrees. The 

highest point is at 195 metres above sea level and the lowest point is at 175 metres above sea level.

Lower parts of the site are sheltered from prevailing winds by the hedgerow on the  boundary to the 

west, higher parts of the land are currently exposed. The land is in good heart.

There are no roads of public rights of way passing through or near the site. The site cannot be seen 

from any nearby roads or public rights of way. The top of the land can be seen from some points on 

the A478 1750m (1.1 miles) away.

Soil analysis

The Cranfield soil and Agrifeed institute have mapped soil types for the whole of the UK. Our soil 

is described as 'freely draining acid loamy soils over rock' with medium carbon content and low 

fertility.24 The results of our own tests on the soil are in keeping with this report.

We have undertaken tests on soil from five different areas of the site, we tested for pH, Nitrogen 

content, Phosphorus content, Potassium content and soil composition. The results are as follows:

1. Lower land south end

pH: 5.5

Nitrogen: Low

Phosphorus: Medium

Potassium: Medium

Soil Type: Loam

Composition: Clay: 5.3% Silt 50%, Sand 44.7%

2. Lower land north end

pH: 5.5

Nitrogen: Low

Phosphorus: Medium

Potassium: Medium 

Soil Type: Loam

Composition: Clay: 5.3%, Silt: 50%, Sand 44.7%

3. Lower land vegetable garden

pH: 5.5

Nitrogen: Medium to low

Phosphorus: Medium

Potassium: Medium

Soil Type: Loam

Composition: Clay 7.9%, Silt 47.4%, Sand: 44.7%

4. Upper land south end

pH: 5.5

Nitrogen: Low

Phosphorus: Medium

Potassium: Medium to low

Soil Type: Loam/ sandy loam

Composition: Clay: 6.3%, Silt: 46.9%, Sand: 46.9%

24 http://www.landis.org.uk/soilscapes/index.cfm
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5. Upper land north end

pH: 5.5

Nitrogen: Low

Phosphorus: Medium

Potassium: Medium to low

Soil Type: Silt loam

Composition: Clay: 10.5%, Silt: 52.6%, Sand: 36.9%

The soil tests show that the site has acidic loam soils with a pH of around 5.5. Soil depths in areas 

tested varied from 250mm to 400mm, the deeper soils having collected near the bottom of slopes 

and the thinner soils being on the more steeply sloping parts of the land.

We are already growing a range of fruits and vegetables, most of which crop well in our relatively 

acidic soil conditions. Localised applications of lime will be used where necessary to raise the pH 

of the soil in specific growing areas.

Tests showed low levels of nitrates in the soil, this deficiency will be addressed with applications of

mulch and compost where needed, and by planting nitrogen fixing trees and plants. Low levels of 

potassium will be addressed by using comfrey mulch and liquid feed on plants, by adding bracken 

and seaweed to compost piles and by adding wood ash to soil. Nutrient retention of the soil will be 

improved through the addition of organic matter. For further details on soil improvement see 

'Mechanisms for building soil fertility' in 'Section 5: Land Management' of this management plan. 
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3. Strategy
Objectives

Our objectives are as follows:

• To create a land based business that will provide us both with full time employment.

• To meet the majority of our food needs from the smallholding.

• To create a resilient business which will provide us with an income sufficient to meet our 

basic needs. 

• To meet the majority of our energy, fuel and water needs from the smallholding.

• To create a smallholding that is both productive and biodiverse, catering for both human and

wildlife needs.

• To contribute to the resilience of the local community, both socially, economically and 

environmentally.

• To have a positive impact on the local and wider environment

• To create very little waste by minimising the products we consume and by reusing and 

recycling potential waste within the holding where possible.

• To design and manage the holding using permaculture principles25, working with nature to 

obtain a yield from all parts of the design.

• To inspire and teach others in the creation of a productive low impact smallholding.

We have spent the last five years observing, surveying and interacting with the site. Through this 

we have created a carefully considered design to meet our objectives. Our design for the holding is 

made up of many individual elements. These elements are essential to the creation of a diverse, 

productive, resilient and largely self supporting smallholding, with each element having its place 

within a larger integrated system. The holding has been designed to be managed on a human scale 

with minimal mechanical inputs. The principles of permaculture have been considered throughout 

the design. We aim for the site to be aesthetically pleasing whilst integrating into the wider 

landscape and enhancing the local environment. We have arranged the elements using the principle 

of 'Zoning'26 to produce a logical and convenient layout which optimises upon the intrinsic strengths

and features of different areas of the land. We have carefully considered not only our own needs but

the needs of the local community/ecosystem and the needs the global community/ecosystem.

Our smallholding comprises of two fields which are situated approximately 600m apart from each 

other. The lower land will contain all of our infrastructure and those areas of the smallholding 

needing most frequent attention. The development for which we are applying will be located in the 

southern field of the lower land, this will be our main centre of operations. The upper land will 

contain crops needing less frequent attention. 

The distribution of land use throughout the smallholding will be as follows, this is illustrated on 

maps titled 'The lower land' and 'The upper land' contained in Appendix 1.3 and 1.4.

The lower land

The buildings and dwelling house are located in the southern field of the lower land in our design. 

In permaculture terms this is zone 0, the most frequently visited zone. Zone 1 includes outbuildings,

vegetable gardens and other areas frequently used. Zone 2 includes main crops, perennials, soft fruit

and other areas that still need fairly frequent attention. All these elements of the design and others 

that require similar levels of attention have been included on the lower land to give them proximity 

to the dwelling house and to make the management of the holding sensible and efficient. 

25 More information on permaculture can be found in Appendix 4.1

26 For more explanation of the concept of zoning please see 'Zoning in Permaculture' Felix Muller in Appendix 4.1
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The upper land

The upper land includes permaculture zones 3 to 5. Zone 3 typically includes grazing and orchards, 

areas frequented perhaps a few times per week. Zone 4 typically includes timber production and 

areas frequented less often. Zone 5 is a wild area. Although no areas of the land will be truly wild 

we plan to leave some patches largely undisturbed for their value to wildlife. The upper land will 

mainly be used for timber production, both coppice and woodland, and orchards. We have placed 

these elements in the upper land as it is further from the dwelling house and subsequently will be 

visited less frequently.

Components

The development: buildings and infrastructure

The infrastructure required for our smallholding will be a dwelling house, glasshouses, an 

agricultural barn, a workshop, hardstanding and parking, a root cellar, a solar wood kiln and track. 

Please refer to Appendix 1.5 'Plan of infrastructure' and maps contained in Appendices 1.3 and 1.4 

for visual representations.

The siting of buildings within the design has been carefully considered. We designed the buildings 

to be in fairly close proximity to one another for a number of reasons. Having the buildings grouped

together lessens their visual impact, the buildings can be used to create courtyards, sun traps and 

sheltered growing and working areas. Interactions and interrelations between the buildings and their

functions are maintained, without the need to walk far between them. Groundworks to create access

tracks and hardstanding for buildings are minimised and water pipes, electricity and reed beds can 

be shared between the buildings.

In our design we have chosen to site the buildings where they are for a number of reasons:

• The site is a sunny spot with an open aspect to the south, maximising solar gain to the 

buildings and helping to keep the dwelling house warm in the winter.

• The site has shelter from the prevailing south west winds provided by an existing hedgerow.

• The site is sheltered visually from nearby properties and public roads.

• The site is on one of the less fertile parts of the holding and is less suited to growing.

• By siting the buildings up hill from most of the lower land we will be able to catch rainwater

for use throughout the site and feed ponds further down the hill.

• Access from the gateway in the south east corner of the lower land does not have to cross 

difficult or steep terrain to reach the buildings.
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Dwelling House 98m² and Domestic Garden 238m²

The dwelling house will provide accommodation for one household, comprising of Joe and 

Cathryn. The house has been designed to capture passive solar heat. It will be highly insulated and 

largely built from natural degradable materials. The house has been designed to look like a cottage. 

A green roof will lessen any visual impact of the building, making it hard to spot from any distance.

Bat roost space27 will be provided within the large eaves of the house, with access given in the 

soffit, as recommended in the ecology survey (section 5.4.2. in Appendix 3.)

A computerised illustration of the design is shown below. Plans, elevations and information on 

materials for the dwelling house are provided in Appendices 1.6, 6 and 7.

A small area of domestic garden will surround the dwelling house. This will be sheltered by low 

trees and shrubs providing a warm garden microclimate and shelter for the house.

Greenhouses 120m²

Two greenhouses will be located to the west of the dwelling house. The site chosen receives good 

sun, has shelter from strong winds, is relatively flat already and is sheltered visually from any 

houses or roads. Its proximity to the dwelling means that it is a short trip from the kitchen to this 

key food production area.

Greenhouses will form a major part of our food production system, this area will be used 

intensively to ensure maximum production is achieved within these favourable growing areas. 

Greenhouses will extend the growing season significantly, allowing us to grow a range of food 

crops all year round, vastly increasing the potential of the site as a self sufficient smallholding. In 

addition to providing an extended growing season the greenhouse will provide a regulated growing 

space which will remain highly productive even during wet, cool summers where outdoor crops 

may suffer. Parts of the greenhouse area will be planted with indoor tree crops such as Citrus and 

Peach, giving us access to foods that would otherwise only be available as imported goods. The 

greenhouses will be essential to many plant propagation and raising operations. The greenhouses 

will provide a dry space to undertake many garden related tasks on wet days.

27 A diagram of which is included in Appendix 4.11
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Water for watering the greenhouses will be captured from the greenhouse roofs and stored in 

recycled IBC containers sited to the north side of the greenhouses. We aim to have at least 8000 

litres of water storage for use in the greenhouses. Watering will be kept to a minimum in order to 

save stored water and reduce humidity related diseases within the greenhouses. Fertility will be 

maintained within the greenhouses using compost produced on site. Biochar28 will be added as a 

soil improver.

The greenhouses will be sourced second hand. Used greenhouses can be found for a fraction of the 

cost of new ones. We chose to use greenhouses in our design rather than polytunnels for a number 

of reasons:

• Complete used greenhouses can be sourced easily and provide a long lived structure, 

whereas even if a used polytunnel frame is sourced the plastic must be replaced at least 

every 10 years. 

• Greenhouses provide superior growing conditions with better ventilation. 

• Visually the impact of a greenhouse is less than that of a polytunnel. 

• Greenhouses form higher quality, longer lived structures. We feel that this is more in line 

with our aim to create a sustainable low impact smallholding than relying on disposable 

plastic. 

Agricultural Barn 40m²

An agricultural barn will be located to the north east of the dwelling house, forming a courtyard 

with the dwelling house and workshop. The barn will provide a multi-purpose space, essential to 

many operations on the holding. It will be used for processing, packing and storing products before 

sale, for storage of equipment related to the holding and the business, for processing foods for 

domestic consumption and sale, and for teaching courses and workshops. The barn will provide dry 

working space during bad weather.

The barn will contain a specially designed food-safe brewing area for the preparation and 

fermentation of wines and ciders. This will be a relatively small operation, even compared to other 

micro wineries and will not require a large floor space. Wines and ciders will be produced on a 

scale, ensuring that all parts of the process can be done using human labour without mechanical 

assistance. The brewing area will contain a small side room, in which steady temperatures can be 

maintained, where the fermentation process will take place. Warmth from an external passive solar 

heat capturer will be directed into the room at times when it needs warming. The barn will also 

contain areas for storing forest garden wines and ciders.

The barn will be constructed from natural materials, predominantly timber from local woodlands. 

The barn will be partially terraced into the hillside and is designed to blend into the landscape. 

Forest garden plantings of trees and shrubs will lessen any visual impact from the barn. Plans and 

elevations of the agricultural barn can be found in Appendix 1.7.

Workshop 45m²

The workshop is located to the east of the dwelling house, forming a courtyard with the barn and 

the house. 

28 More information on Biochar is contained in Appendix 4.8
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A workshop will provide workspace, tool storage and timber storage for the woodcraft enterprise as 

well as storage of finished products. Most of the operations relating to the woodcraft enterprise will 

take place in and around this building. The workshop will also provide storage for agricultural tools 

and equipment. It will provide a space to carry out projects and running repairs necessary in the day

to day running of a smallholding. 

Entrance ways for bats will be built into the workshop, giving them access to part of the roofspace, 

as recommended in the Ecology Report (Appendix 3 section 5.4.2).

The workshop will have an area of hardstanding outside, providing access, an outdoor working 

space and turning space for large vehicles including fire engines. 

The workshop will be built using local timber and predominantly natural materials. It will be 

terraced into the hillside and is designed to blend into the landscape. Plans and elevations of the 

workshop can be found in Appendix 1.8.

Solar wood kiln 10m²

A small solar wood drying kiln will be located to the south of the house on the edge of the 

courtyard. This will be used to dry wood for the woodcraft business to a stable moisture level. 

Domestic firewood will also be dried in the kiln. The kiln will greatly reduce drying times, reducing

the amount of space needed for storing wood. The solar kiln is placed to capture plenty of sun, even

in the winter months, allowing for its optimum functioning. The structure will be small making it 

visually unobtrusive. A section of the drier will also be used to dry produce such as berries for 

storage. Plans and elevations of the Solar wood kiln can be found in Appendix 1.10.

Root cellar/cold store 13m²

A root cellar will be dug into the hill behind the workshop, to its east. Only the front wall, doorway 

and ventilation pipe of this structure will be visible, all other parts of the building will be buried into

the hill. The doorway will not be visible from any distance, being tucked behind the back of the 

workshop. This will keep the doorway and exposed wall of the root cellar in the shade at most 

times, maximising the cooling effect of the root cellar and optimising the storage conditions for 

crops such as potatoes, beetroot, carrots, apples and many other harvests. Two rooms are included 

within the root cellar as certain foods do not store well together. A root cellar is integral to the 

design of the holding, allowing foods to be stored for long periods of time and helping us to bridge 

the 'hungry gap' in the late winter and spring. Plans and elevations of the root cellar can be found in 

Appendix 1.9.

Access track and parking 530m²

The placement of tracks has been carefully considered in order to provide good access to key parts 

of the holding. There are two existing gateways into the lower land, one in the south east corner and

one in the north corner. The access track to the dwelling house and other buildings will come 

through the gateway in the south east corner at the top of the hill, this gives gently sloping access to 

the buildings whilst also providing access to the more intensive food production areas; the vegetable

garden and the soft fruit growing area. Parking for up to four cars will be located to the east of the 

dwelling house. It will be possible to clear space on the hardstanding around outbuildings if more 

parking is temporarily required.

During the construction of the track at least one reptile hibernaculum will be constructed in a sunny 

spot in the bank adjacent to the track, providing habitat for reptiles such as grass snakes and 

common lizards. This will be constructed as recommended in the ecology survey (see Appendix 3, 

section 5.4.1)
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The track will be terraced into the slope with planted banks at either side in order to minimise their 

visual impact. The above mentioned track is shown on the map contained in Appendices 1.3.

The smallholding; land uses

In the following paragraphs we have explained how we will manage and maintain different parts of 

our holding. Maps illustrating our intended land uses are contained in Appendices 1.3 and 1.4.

Forest Garden 3700m²

The forest garden will fill the space in the middle of the lower land. Its placement allows full sun 

whilst being protected from prevailing winds by the hedgerow and woodland to the west. This 

provides a sheltered microclimate, designed to increase production and the number of potential 

crops that can be grown. The forest garden will be planted up to and around the buildings to the 

south, sheltering them and lessening any visual impact from the buildings.

The forest garden will be modelled on the structure of a young natural woodland. The mainly low 

and sparse canopy will allow light into the lower layers of the garden, allowing us to cultivate 

shrubs, herbaceous perennials, herbs, root crops and climbing plants beneath and amongst the trees. 

The forest garden will mainly comprise of perennial plants which are of use to humans both directly

and indirectly. There will be a range of fruit and nut bearing trees and shrubs within the forest 

garden, in addition the forest garden will provide yields of timber, mushrooms, medicinal plants, 

basketry materials, herbs, spices, leafy greens, flowers, seeds and tying materials. Plants which 

perform functions such as fixing nitrogen, attracting pollinators or accumulating minerals from the 

subsoil will be included and will be essential to establishing the forest garden as a self supporting, 

self fertilising system.29

The mix of plants and planting schemes will be designed to maximise positive interactions within 

the forest garden. A simple example would be a fruiting tree such as an apple on a semi vigorous 

rootstock planted under the south side of a high canopied nitrogen fixing tree such as an Alder. The 

Alder would shelter the apple tree, sun would still reach the apple tree since it is on the south side of

the alder, creating a warm microclimate. The alder would fix nitrogen, making it available to the 

apple tree and increasing the fruiting potential of the apple tree. Occasional trees with higher 

canopies will help raise the overall canopy height of the forest garden, helping to slow wind and 

raise it above the height of the plants below, protecting valuable crops. The forest garden will 

provide a range of different microclimates, allowing a diversity of crops to be grown. 

The forest garden will yield crops for the Forest Garden Edibles enterprise30 such as Pink Purslane, 

Salad Burnet, Bilberries and Wild Cabbage. The perennial nature of a forest garden system, and the 

range of microclimates it creates, provides an ideal situation for growing many of the wild plants 

for the Forest Garden Edibles enterprise. A range of fruits for the Forest Garden Wines31 enterprise 

will be grown in the forest garden, in addition to the more intensive fruit production in the orchard 

and soft fruit growing areas. The forest garden will also provide a wide range of yields for our own 

domestic consumption.

29 More information on forest gardening is available in Appendix 4.3.

30 More details of which can be found in Section 4.2: Income.

31 More details of which can be found in Section 4.2: Income.
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Orchards 4500m²

On the lower land top fruit production will take place in the forest garden. There will also be one 

area of orchard which will occupy a sheltered mid slope spot with a good balance of deep topsoil 

and good drainage. The orchard area on the lower land will be underplanted with common sorrel to 

be harvested for the Forest Garden Edibles enterprise. This will be mown with a scythe when it goes

to seed in order to maintain a supply of fresh young leaves.

On the upper land we will have three distinct orchard areas. One, at the north end will comprise of a

standard apple orchard containing 22 apple trees on M25 rootstock. The second, just south of that 

will be a mixed orchard with 18 semi standard apple trees alongside other top fruit comprising of 

Cornelian Cherry, grafted Hawthorn trees, Medlar, Quince and Asian Pear. The locations for these 

orchards were chosen because of the shelter from prevailing winds provided by existing hedgerows.

At the south end of the upper land, in a sunny sheltered spot we will place a nut orchard containing 

Sweet Chestnut cultivars, Stone Pine trees, Heartnuts, Walnuts and Hazelnuts. A number of 

cultivars of these nut trees which are well suited to our climate are available. Nuts produced in the 

nuttery will be consumed as a source of protein, fat and carbohydrate by ourselves and any surplus 

will be sold at local outlets. We have not included nut production in the 'sales of surplus' part of our 

management plan as many nut trees can take 10-20 years to bear significant quantities of nuts and 

therefore do not fall within the five year requirement of this document. They will be, nonetheless, 

an important part of our diet in the future. 

Although we will grow a significant amount of fruit in the forest garden, dedicated orchard areas 

allow a diversity of management practices and efficiency in harvesting large quantities of fruit. 

Planting fruit and nut trees on standard rootstocks will allow us to graze sheep underneath them, 

eliminating the need to mow the orchard understory, whilst providing a yield. The three distinct 

orchard areas on the upper land will allow us to move the sheep between grazed areas. This way we 

will be able to remove the sheep from the apple orchards at least 56 days prior to the apple harvest 

as is recommended as good practice.32 Trees in the orchard areas will be mulched around their bases

with comfrey grown in the mulch growing areas, this will maintain fertility within the orchards. We 

will also plant Bocking #4 comfrey plants around the edges of the orchard areas. This strain of 

comfrey is particularly suited to consumption by animals and will provide additional forage for the 

sheep. When it is not being grazed it will be cut for use as a mulch in the orchards. Orchard areas 

will have nitrogen fixing trees planted around them to help provide fertility and to create shelter 

belts.

32 www.bulmerfoundation.org.uk/download/sheep-and-orchards 
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Main vegetable garden 900m²

The main vegetable garden will be located on reasonably flat ground to the south of the buildings. 

As an intensive growing area it will need frequent input and attention, hence its proximity to the 

dwelling house. This is one of the areas that receives the most sun and is likely to warm up 

significantly earlier in the spring than other parts of the land, making for a longer growing season. 

Its proximity to the greenhouse means that young transplants won't have to be taken far for planting 

out. Shelter from the prevailing wind will be provided by woodland and forest garden plantings.

This area will give us enough space to grow the range of annual vegetables that we currently enjoy 

with enough extra room to increase our production of main crops and staple foods. The area will 

have the appearance of a cottage garden or small market garden. It will comprise of raised beds for 

the majority of our vegetable production which will be managed using a 'no dig' approach and 

organic mulches in order to optimise soil structure. Longer beds will be used for main crop and 

staple food production to allow for more efficient planting and harvesting. Some digging will be 

necessary for crops such as potatoes. Main crop beds will be planted with green manures when not 

being cultivated with vegetables in order to maintain soil structure and to add fertility and organic 

matter to the soil. Details of crops we intend to grow are provided in Section 4.1: Subsistence. 

The perennial vegetable garden 700m²

This will be located on the site of our current annual vegetable garden, in a sheltered spot amongst 

the forest garden. Soil and fertility have been built here over the past five years and an extensive 

system of raised beds exists. In the initial years will be continue to produce annual vegetables here. 

As we develop the holding, begin to establish shelter and build soil at the new vegetable garden site,

annual vegetable production will be moved to its new site, and this garden will be used for perennial

vegetable production. The fertile, deep soil that has been built here will provide plants with 

favourable conditions. Perennial vegetables will be grown using mulches harvested in the 

surrounding forest garden for weed suppression and soil fertility. This will be a slightly more 

intensive growing area than the forest garden, taking a little more human input than the largely self 

supporting forest garden. 

Mixed coppice areas including hazel coppice and coppiced shelter belts 5000m²

On the lower land an area of mixed coppice is placed to the north east. It gives extra shelter against 

cold easterly winds, but does not cast shade on areas that require full sun. This area was planted five

years ago and contains oak, sweet chestnut, common alder, hazel, small leaved lime and hornbeam.

On the upper land coppice areas are located at the south end of the land. An area of mixed coppice 

will be managed on a 15 year rotation. This will provide wood for the Woodcraft enterprise33, 

surplus wood will be used for firewood. The main species planted in this area will be common alder

and sweet chestnut. Alder trees will fix nitrogen and will maintain fertility in the area.

The hazel coppice is located uphill from the nut orchard. Hazel coppice is fairly low growing and 

will be harvested on a seven year rotation. Planting a low growing timber crop on the uphill side of 

the nut orchard means that shading in the orchard will be minimised. Hazel poles will be used in the

woodcraft business, they will also be used throughout the holding wherever a straight pole is 

needed, for example tree stakes and bean poles.

33 More information on the Woodcraft enterprise is contained in Section 4.2: Income.
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The upper land contains several shelter belts and areas of nitrogen fixing trees, placed to provide 

shelter and fertility to the orchard areas. These will be managed by coppicing on 15 years cycles 

and will provide useful timber for the woodcraft business and firewood.

Short rotation willow coppice 6000m²

An area of short rotation willow coppice will be located on the upper land. A woodland ride will 

run through the middle of the upper land intersecting the short rotation coppice area and allowing 

access for harvesting. The coppice is placed on the upper land as it will not need frequent attention. 

Willow coppice will be planted at 1m spacing and harvested on a three year rotation, providing for 

all of our domestic firewood needs.34 Some standard trees and nitrogen fixing trees will be included 

in this area, providing fertility, breaking through the low canopies of the willow and enhancing the 

aesthetic of the coppice.

Woodland 4030m²

On the lower land mixed woodland was planted five years ago along the north west boundary. The 

woodland increases the sheltering effect of the existing hedgerow and brings the broadleaf 

woodland characteristic of the Cwm Cedni valley a little further up the hill. The woodland protects 

the land from westerly winds and will help minimise any visual impact from the proposed buildings

on the land. Placing the woodland to the north west at the bottom of the hill means that it does not 

cast shade on other elements of the design which require maximum sun. Species planted include 

Oak, Ash, Cherry, Alder, Sweet Chestnut, Beech, Downy Birch, Hazel, Wych Elm, Crab Apple and

Rowan.

Woodland on the upper land will be planted in the south east corner, occupying an elevated position

that is reasonably exposed. Sessile Oak and Downy Birch will be the main species planted here, 

these species are well suited to the site. Sessile Oak and Downy Birch woodland is typical of upland

areas and is in keeping with the native woodland cover.

Continuous cover woodland is important to our design, providing areas of trees with a continuous 

canopy cover and providing permanent, largely undisturbed wildlife habitat. Thinning will take 

place roughly every 10 years whilst the woodland matures. 

Soft fruit growing area 1400m²

Soft fruit will be grown in an area in the south east of the lower land, occupying a reasonably flat 

part of the site. This will allow for more effective shelter belts and better wind protection. The flat 

site will help facilitate efficient harvesting of fruit. A range of soft fruits will be planted in rows. 

Soil will be slightly banked on contour to form the rows, capturing organic matter and nutrients, 

giving bushes extra drainage and a thicker layer of topsoil to grow in to. Fruits grown will include 

Aronia Berries, Sea Buckthorn, Blackcurrants, Blueberries, Raspberries, Blackberries, 

Loganberries, Tayberries, Gooseberries, Saskatoons, Eleagnus berries, Black Raspberries and 

Bilberries. Eleagnus and Sea Buckthorn shrubs will be planted within rows of other fruits in order 

to fix nitrogen for the fruit bushes whilst yielding a useful crop of berries. Fertility in the soft fruit 

area will be provided by organic mulches grown adjacent to this area and from compost made on 

site. For detailed yield information for the soft fruit growing area see the Forest Garden Wines part 

of Section 4.2: Income.

34 Our projected domestic firewood needs are outlined in the Section 6.1: Energy.

17



Mulch and compost plants 1100m²

Mulch and compost plants will be grown in a patch in the south of the lower land. Organic matter 

harvested from this area will be used as mulch and turned into compost. The area will be located 

near to the vegetable garden, greenhouses, soft fruit plantings and the orchard. These will be the 

most intensively cropped areas of the lower land and the most in need of additional fertility in the 

form of mulch and compost. Fertility will be maintained in the mulch growing patch by 

reincorporating a portion of what is harvested here and by watering with diluted urine from the 

compost toilet. Crops that will be grown in this area include comfrey and miscanthus. Mulch crops 

will be harvested using a scythe and used in their fresh state for mulching plants and adding to 

compost heaps.

Poultry area 200m²

The poultry area is located at the south of the lower land. It is placed near to the buildings and 

dwelling house, meaning that we can keep an eye out for fox attacks and birds stealing eggs. Letting

poultry out and putting them away is a daily task and locating the poultry area close to the house 

will save on time spent doing this. The poultry area is located adjacent to the annual garden, this is 

key to the design. The poultry, both ducks and chickens, will be allowed into the garden during 

certain periods. Ducks will help to control slug populations in the garden. Although this is useful 

throughout the year, we will avoid having the ducks in the garden in spring as they have a habit of 

eating young greens and plants at this time of year. Chickens will be allowed on to garden beds 

between crops, they will scratch around in the soil, loosening it, eating pests and seeds and 

manuring the ground. More information on Poultry is contained in Section 4.1: Subsistence.

Plant nursery 125m²

A plant nursery will be located adjacent to the greenhouses on the lower land. Propagation of plants 

will take place both inside and outside the greenhouse. The propagation area will include flat areas 

for potted plants and nursery beds for raising bare root plants. Young plants will need frequent 

attention, and placing the propagation area near to the dwelling house will allow for this. Water 

harvested from the roofs of the greenhouses will provide a water source for watering potted plants. 

A plant nursery is essential to the establishment of the holding. Many of the young plants and trees 

planted on the site will be raised here.

Hedgerows 3420m²

Hedgerows form a valuable and productive element of our design; providing shelter, wildlife habitat

and forage and useful timber. In addition to the hedgerows that already exist on the land we will 

plant new hedges in key places to provide shelter and complete wildlife corridors. Hedgerows will 

be managed traditionally in order to maintain their value as a wildlife habitat. Where necessary 

hedgerows will be thickened and restocked with native species.

Ponds and Reed bed 175m²

There are already three ponds on the lower land, in addition to this our design includes two more 

ponds. One will be a duck pond sited between the poultry area and the vegetable garden. The other  

will be located to the north west of the buildings and will catch the roof water from the buildings. 

Adjacent to this will be a reed bed, this will filter and clean grey water from the dwelling house and 

barn. The cleaned water will flow into the pond. This pond will be connected by a pipe to the 

existing ponds on the land. From the pond in the north corner the water currently flows through a 

pipe under the track and into a ditch. 
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The system of water catchment, cleansing and storage on the land allows us to capture and slow the 

movement of water throughout the landscape, making use of it in a number of ways before it leaves 

the land. Storing water in the landscape provides resilience against periods of drought. The ponds 

provide multiple benefits including water storage for horticultural use, wildlife habitat, breeding 

grounds for slug eating frogs, microclimates around the ponds and aesthetically pleasing areas. 

More information on ponds and reed beds is contained in Appendices 1.11 and 4.9.

Access ways 850m²

A short section of track already exists leading onto the lower land from the gateway in the north 

corner.

The upper land will have woodland ride running from north to south, roughly following the contour 

of the land. This will provide access for harvesting firewood from the coppice areas and fruit and 

nuts from the orchards. 

These access ways are shown on maps contained in Appendices 1.3 and 1.4.

Summary

The above description of the elements and areas included in the design of the holding forms a 

breakdown of the overall design. No individual element of our design can fully function as intended

in isolation from the other elements of the design. The elements of the design and its human 

occupants are designed to support and compliment each other. 

The smallholding will include many food producing areas that are not included in our calculations 

for our food production. Such foods may be termed 'wild' or 'foraged' foods and will be found 

growing in the forest garden, hedgerows, woodland and coppice. Examples are foraged leafy greens

such as young Beech or Lime leaves, Nettles, Wild Garlic and berries such as wild blackberries and 

sloes from the hedgerows. Such foods already play a significant role in our diets.

The management plan which follows shows how the elements of our design will provide us with 

food, income, livelihood and full time occupation. Within five years of beginning the proposed 

project we intend to meet the criteria set out in the One Planet Development guidance. Beyond that 

the site will continue to develop and flourish, with yields increasing as plants and trees mature, as 

fertility is built and systems become established. A diversity of elements within the smallholding 

will provide a range of food crops and land based incomes to provide for our needs. This diversity 

will enable us to adapt to changing economic and environmental factors, making for a resilient and 

sustainable smallholding.
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4. Business and improvement plan

Objectives

Our objectives are as follows;

• to satisfy the majority of our basic food needs from the holding using sustainable farming 

methods. 

• to create land based businesses which will provide an income to satisfy any of our other 

basic needs.

Components

4.1 Subsistence

We currently spend around £46 a week on food.  A significant amount of our household food is 

produced in our vegetable garden or comes from related livestock. We take a canoe out at a local 

beach to catch fish for our own consumption. Around 60% of our household spend consists of food 

grown or reared by ourselves, we have calculated that similar quality produce would cost us a 

further £69 a week if we were to purchase it. The table below details our current food consumption.

Table 1: Household food spend 2015

Food category Percentage of 

household spend

Value (£) Percentage of household spend 

grown/reared ourselves.

Value (£)

Poultry products 11% 650.58 11% 650.58

Fish 5% 271.07 5% 271.07

Fruit 15% 921.65 14% 867.43

Vegetables 37% 2222.8 27% 1626.44

Cooking oil 1% 54.21 0% 0

Bread/rice/pasta/c

ereals

5% 271.07 0% 0.00

Nuts/seeds/pulses 5% 325.29 1% 54.21

Dairy 5% 325.29 0% 0.00

Other 10% 579.5 0% 0.00

Costs associated 

with growing 

food

6% £354.00 2% £99.00

Total 100% 5975.46 60% 3568.73

We intend to continue in similar habits when we move onto the holding and we will increase 

productivity to become closer to self-sufficiency. Within 5 years of beginning our One Planet 

Development we will produce more than 65% of our food from the site.
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We will employ a range of techniques to achieve this; 

• we will continue to grow vegetables in a organic, low-dig rotation system35 and extend our 

range of winter crops.

• we will build a glass house to extend growing seasons.

• we will grow fruit, nut, vegetable and mushroom crops in a forest garden.36

• we will grow fruit and nuts in orchards and soft fruit areas.

• we will keep livestock for meat, eggs and milk.

Vegetable and fruit production.

We have set aside 900m² of land for our annual vegetable garden in which to grow vegetables to 

satisfy our household needs, as detailed in table 3 and Appendix 13.1. We aim to grow 642.39kg of 

vegetables each year, requiring us to meet a yield target of 0.71kg per square metre. A recent study 

by Amber Wheeler, a researcher from the University of South Wales, reports that one of our 

neighbour's home vegetable garden yields 15.05 tonnes of produce per hectare which equates to 

1.505kg per square metre, more than double our yield target. Based on this we anticipate being able 

to comfortably grow the quantity of vegetables we need on the land we have set aside, with some 

surplus to sell.

The following tables show the availability of vegetables and fruits from our annual vegetable 

garden, our glasshouse and our forest garden throughout the year.

35 Details of our crop rotation system for 2015 can be found in Appendix 4.10

36 For more information on forest gardening please see Appendix 4.3
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Annual vegetable garden crop list

Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Broad bean

French Bean

Runner Bean

Beetroot

Broccoli

Cabbage- Spring

Cabbage- Winter

Carrots

Courgette

Chard

Garlic

Kohl Rabi

Kale

Leeks

Salad

Oca

Onion

Parsnip

Peas

Potatoes

Radish

Spinach

Squash

Fresh

Dried/processed
In Store

Glasshouse crop list
Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Annual crops
Tomatoes
Salad
Courgette
Sweet peppers
Achoca
Fruit
Lemons

Peaches

Grapes

Fresh
Dried/processed

NB: A significant area of the glasshouses will be used to extend the season of

crops mentioned in the 'Annual vegetable garden crop list' these are not included

in the 'Glasshouse crop list.'
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Forest Garden Crop list

Crop Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Fruit

Apple

Apple Rose

Autumn Olive

Barberry

Bilberry

Blackberry

Black chokeberry

Blackcurrants

Blueberries

Sweet cherry

Chilean Guava

Damsons

Elderberries

Gooseberry

Hawthorn

Japanese Wineberry

Jostaberry

Juneberry

Loganberry

Medlar

Mulberry

Nepalese Raspberry

Oregon Grape

Pears

Plums

Quince

Raspberry

Red Currants

Strawberry

Worcesterberry

Nuts

Acorns

Chestnuts

Hazel

Monkey Puzzle

Pine nuts

Walnut

Salad/Vegetables/Flowers

Cardoon

Common Sorrel

Globe Artichoke

Hawthorn leaves

Hosta

Ice plant

Lime Leaves

Mallow

Marshmallow

Meadowsweet

Rhubarb

Salad Burnet

Sea beet

Mushrooms

Oyster Mushroom

Garden Giants

Shiitake

Fresh

Dried/processed



Mushrooms.

We will inoculate logs and wood chip in the forest garden with spores or mycelium from a range of 

edible mushrooms including; Oyster mushrooms, Garden giants and Shiitake mushrooms. These 

will provide an edible yield for our own table and a high value product to sell locally as a surplus. 

Logs for mushrooms will be cut during winter and plugged with pre-inoculated wooden dowels. 

After inoculation the logs will be stacked in a damp place whilst the wood is colonised by 

mycelium, this can take up to 20 months depending on the type and size of wood used. Given the 

correct climatic conditions (temperature and humidity) the logs should bear mushrooms shortly 

after colonisation is complete and continue to fruit for 4 to 10 years. The total mushroom crop from 

a log over its lifetime can reach a third of the cut log weight.37  

Storage of food.

We will employ a number of methods to store food and ensure that we are eating food produced 

onsite throughout the year. These include building purpose designed root cellar38, running a small 

energy efficient chest freezer, fermenting vegetables into sauerkraut and drying produce in a solar 

drier. 

Animals and their produce.

We will keep a range of livestock on the land which will provide us with meat, eggs and milk. Due 

to the nature of our system and its careful design, we will fully utilise other (non-edible) outputs of 

keeping animals, for example, pest-control, manure, weed control and mowing. We will minimise 

the cost of animal feed by ensuring that ample forage is available for animals at all times. We will 

minimise the cost of animal bedding by using plants which can be grown onsite, such as 

Miscanthus, instead of hay. We will sell any surplus produce from animals through local outlets, 

more detail on this aspect is set out in Section 4.2: Income.

Sheep.

From the summer of year 4 onwards, we will keep two Shropshire ewes as they are hardy, good for 

meat, produce quality wool and are also good for milking. They are also known as a 'tree friendly' 

breed, so they will double up as 'mowers' in our apple orchards.39

In spring of year 5, when apple trees are sufficiently mature, we will allow the sheep to graze our 

orchards for 6 months each year (between February and July).  All sheep will be removed at least 

56 days before the predicted apple harvest. From July until February they will graze the nuttery and 

parts of the woodland.40 In this manner, we will avoid having to mow or control weeds in our 

orchards. The sheep will effectively turn unwanted grass into manure for our apple trees. 

Each year, in Autumn, we will have one of the ewes impregnated by a local ram. We expect to rear 

two lambs every spring, and this will allow us to have milk for five months a year  (March until 

July). After 4 months, male lambs will be slaughtered for our own consumption and females will be

sold at market.

In summary, the useful outputs of keeping sheep will be meat, milk, income from ewe-lambs, weed-

control, mowing and manure. The inputs will be land to graze, a small amount of sheep nuts, 

slaughter house bills and the occasional visit from a vet. 

37 Crawford, Martin, 2010, Creating a forest garden, Green books, pg. 317 

38 Details of which are found in Appendix 1.9
39 http://www.shropshire-sheep.co.uk/sheepintrees.html
40 During year 4 the ewes will graze only the mature woodland area situated on the lower land, as the nuttery and other

woodland areas will still be establishing themselves. 
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Chickens.

We will keep approximately ten hens and one cockerel of a multi-purpose breed such as the Light 

Sussex. The Light Sussex are known to be good layers, laying around 240 eggs a year, as well as 

being suitable for the table.41

The chickens will be fenced in by a temporary fence so we can move them around the land 

according to our needs. This will give the chickens the benefit of plenty of natural forage and a 

varied healthy diet, it will benefit us by reducing feed bills. Chickens naturally scratch around in 

undergrowth searching for insects and larvae. They are effective at clearing land for planting and 

provide natural pest control whilst depositing nitrogen rich manure as they go. 

We hope to raise sixteen chicks a year, some female chicks will be kept to replace older chickens, 

others will be sold at point of lay. The male chicks will be reared for meat. The chickens will also 

provide us with a supply of eggs, any surplus of which will be sold locally.

In summary, the useful outputs of keeping chickens will be meat, eggs, manure, land clearance and 

pest-control. The inputs will be a small amount of poultry feed, bedding (miscanthus) and  

temporary fencing.

Ducks.

We will keep four laying female ducks with one drake. These will be Khaki Campbell and Indian 

Runner ducks as both breeds are keen slug eaters and good egg layers. Khaki Campbells also have 

the benefit of being suitable for the table.

The ducks will be kept in a duck house within a fenced pond area. For the majority of the year they 

will be allowed in the vegetable garden and the forest garden area to eat slugs. Experience has 

shown us that slug damage is significantly reduced by allowing ducks in the garden. During mid 

spring when there are many vulnerable young plants in the garden the ducks will be kept out to 

avoid unnecessary damage to plants. They will also be kept out in late winter when they tend to eat 

greens in the garden, due to lack of other forage. We will plant up areas specifically for duck feed. 

Experience has shown us that ducks will eat cereal crops such as oats or barley if they are knocked 

over when ripe, this technique will help reduce brought in feed.

We aim to hatch twenty ducklings a year. Not all ducks make good parents so we will incubate eggs

under broody hens or mallard ducks if possible, if not we will hatch eggs in an incubator. Some 

ducklings will be kept to replenish our flock. Surplus female ducklings will be sold on at 8-16 

weeks, whereas surplus drakes will be slaughtered for meat at 12-16 weeks.

In summary, the useful outputs of keeping ducks will be meat, eggs, manure and pest-control. The 

inputs will be adequate forage, a small amount of poultry feed, bedding (miscanthus) and an 

enclosed duck area with pond.

41 https://en.wikipedia.org/wiki/Sussex_chicken
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Bees.

At present there is one colony of honey bees on site. We aim to increase this to around six hives. 

New hives will be established by splitting existing hives and catching swarms, which are fairly 

common in our area . We anticipate having six hives by year 5. 

Our approach to keeping bees favours healthy bee colonies and sustainability over large honey 

harvests, we have been conservative in our anticipated honey yields in order to reflect this. We will 

keep bees on a small scale to allow us to keep an eye on the health of each hive and to avoid an 

excess of hives in one area.

The present colony is hived in a horizontal top bar hive, this is a long box on legs with simple 

wooden bars along the top. Top bar hives do not use frames or foundation, bees build comb as they 

please using the bars as starters, this allows the bees to build comb naturally, an important factor in 

a naturally healthy bee colony.42 

We will continue to keep a colony of bees in the horizontal top bar hive. Future colonies will be 

hived in vertical top bar hives (Warré Hives) and modified Rose hives. Both hives can be managed 

in ways that follow the principles of top bar beekeeping, but give more flexibility than the 

horizontal top bar hive in terms of larger potential colony size and ease of operations such as splits 

to make new hives. New hives will be constructed from locally sourced Western red cedar, using 

this naturally durable wood will mean no paints or preservatives will be needed on the hives.

Due to the changing weather patterns and the unpredictability of summers we do not expect to 

harvest honey every year. Our priority is strong, healthy bee colonies with adequate winter stores so

we will only harvest honey when we are sure there is a surplus. David Heaf, a local beekeeper, 

reports harvests of 20kg per hive during a good year, with little to no honey per hive on bad years.43 

Based on these figures we anticipate an average honey yield of 5kg per hive per year, this is a 

conservative estimate and some years will see higher yields. 

Beekeeping is integral to our overall project design, it will provide pollination to our crops and 

boost the local honeybee population. It will be complimented by planting bee friendly plants 

throughout the holding.

In summary, the useful outputs of keeping bees will be honey for our consumption (with the 

occasional possibility of surplus to sell) and pollination of our crops. We will also be helping 

combat the recent world-wide decline in honey bees. The inputs will be the provision of plenty of 

nectar and pollen year round, through the planting of bee-friendly plants.

42  Chandler, P.J (2007) 'The Barefoot Beekeeper', Philip Chandler, p.34-36
43. Heaf, David (2013) Natural Beekeeping with the Warre Hive, Northern Bee Books, p.67
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Summary

With these methods in place we predict that by year 5 our animal-based food needs will be satisfied 

as follows;

Table 2: Food from Animals.

Animal Product Amount Amount per year Value44

Sheep Milk 1 litre/day (5 months)45 150 litres £216.00

Meat 1 lamb every other 

year

½ £45.00

Chickens Eggs 240/bird/year46 2400 £600.00

Meat 10 birds/year 10 £101.30

Ducks Eggs 300/bird/year47 1200 £300.00

Meat 8 birds/ year 8 £64.00

Bees Honey 5kg per hive/year 30kg £176.70

Costs associated with growing and rearing food.

The table below sets out a projection of costs associated with growing and rearing our own food in 

year 5. We will minimise these costs by methods such as saving our own seeds, becoming self-

sufficient in fertility, growing nutrient rich mulch plants for composting, growing our own animal 

bedding and feeding our animals on forage grown on site. 

Table 3: Costs associated with growing and rearing food.

Item Cost/year Percentage of this 

produced

Percentage of this 

bought in 

Cost of 

growing/rearing 

food. 

Seed £70.00 50% 50% £35.00

Potting compost £35.0048 0% 100% £35.00

Fertility (manure, 

compost)

£80.0049 50% 50% £40.00

Animal bedding £48.0050 50% 50% £24.00

Poultry food £70.0051 0% 100% £70.00

Sheep nuts £12.0052 0% 100% £12.00

Slaughter house £11.0053 0% 100% £11.00

Garden equipment £150.00 0% 100% £150.00

Total: £476.00 £377.00

44 Sources of value figures are contained in Appendix 13.1
45 Based on information from neighbouring farmer.
46 https://en.wikipedia.org/wiki/Sussex_chicken
47 http://www.newagrarian.com/2008/07/khaki-campbell-egg-production/
48 5 bags of potting compost at £7 per bag. 
49 2 loads of organic manure at £40 a load.
50 1 small straw bale per month at £4/bale.
51 6 bags of Organic Layer's pellets per year, from local Farmer's coop at £11.70 per bag
52 1 bag of sheep nuts per year at £12
53 Based on £22 per sheep, 1 sheep every 2 years. 
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Household food year 5 and onwards

In the previous section, we have described above how we intend to increase our productivity to 

meet at least 65% of our basic food needs. The table below shows what percentage of each food 

category we expect to be met directly from the land by year 5 and in the years that follow.

Table 4: Household food year 5

Food category Percentage of household 

spend

Value (£) Percentage of household spend 

grown/reared ourselves.

Value (£)

Meat <1% £45.00 <1% £45.00

Poultry products 9% £529.30 9% £529.30

Fruit 14% £813.07 14% £813.07

Vegetables 41% £2,330.71 41% £2,330.71

Cooking oil 1% £54.21 0% £0.00

Bread/rice/pasta/ 

cereals

5% £271.07 0% £0.00

Nuts/seeds/pulses 5% £301.05 2% £138.40

Dairy 7% £378.65 4% £216.00

Other 10% £554.72 3.00% £176.70

Costs associated 

with growing food

8% £476.00 2% £99.00

Total 100% £5,753.78 75% £4,348.18

*For a breakdown of these figures please see Appendix 13.1

Table 5: How we will meet OPD criteria- subsistence

Essential criteria How we have shown we will meet it. 

The minimum food needs of all households are met 

from produce grown and /or reared on the site or 

purchased using income derived from other products 

grown and reared on the site.

We will meet 75% of our food needs from site, worth a value 

of £4,348.18, through a combination of fruit, vegetables, nuts, 

pulses, mushrooms, honey, eggs, meat and milk. 

Table 6: How we will monitor that we are meeting OPD criteria.

Target Indicator  Method

That the minimum food needs (at least

65%) of all occupants are met from 

produce grown and reared on the site 

or purchased using income derived 

from other products grown and 

reared on the site. 

a) Annual reporting of food 

production consumed by household. 

b) Annual reporting of spend on other

food. 

The annual monitoring report will 

provide an updated version of Table 4 

'household food. Year 5', detailing the 

food we produce from the land and 

the food we purchase. A blank copy of

the Annual Monitoring form is 

provided in Appendix 9.
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4.2 Income
We both currently run our own businesses which use natural materials to create an income. We 
intend to merge, adapt, extend and diversify our businesses so that we will earn more than enough 
money to meet our basic needs solely from our land by 2021. Table 7 below sets out our basic 
needs, based (where possible) on figures from 2015.

Table 7: Projected Annual Basic needs 
Requirement Value (£)
Clothing and footwear £200.00*
Travel £1,069.83*
IT/Communications £420.00*
Council Tax £720.00
Total £2,409.83

*Based on figures from 2015

The land based business will be a joint partnership between Joe Banks and Cathryn Wyatt called 
Gelli Y Gafel permaculture. It will be comprised of various 'threads' which will allow us to respond 
to the market and insure a steady income despite climatic and economic fluctuations. Each thread of
the business will be based on materials and produce which we will cultivate on our land. As we 
have both worked locally for the past four years, some of the 'threads' already have established 
markets.
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4.2.1 Forest Garden Produce.

One part of our business will be a based around the forest garden/agroforestry element of the 
holding and the sale of its produce. 

Forest gardening, sometimes referred to as agroforestry, is a system of food production which 
mimics the useful interactions and natural structure of a young woodland to create an edible 
landscape, using predominantly perennial, edible plants. There are numerous benefits to creating 
such systems; they reduce dependence on fossil fuels, they create permanent habitats for wildlife, 
they require no systematic tilling of the soil and therefore reduce soil erosion and they are self-
suf ficient systems in terms of fertility and pest-control, needing little upkeep after their initial 
establishment. Forest gardens are living ecosystems which provide an extremely ef ficient way to 
produce food whilst being both sustainable and resilient to our changing climate. More information 
on forest gardening and agroforestry is contained in Appendices 4.2 and 4.3.

Although forest gardens have existed for time immemorial in Asia, Africa, Central America and 
China, their history in the UK goes back little over 30 years. Despite a growing interest in forest 
gardens and agroforestry in the UK, it is rare to find projects which aim to sell their produce for 
consumption, with most forest gardens being used for personal consumption, for workshops and 
courses or for plant production. We aim to include some of the more unusual produce in our 
products, giving us a unique niche in the market.

Due to their diversity, forest gardens are very resilient and reliable. Although individual elements 
may fail to produce a crop on occasional years, the forest garden as a whole will produce crops 
every year. We have designed our enterprises with this in mind, offering a wide range of products 
means we can use whatever crop is doing well at any given time. 

There will be two main threads to our Forest Garden Produce enterprise; Forest Garden edibles and 
Forest Garden wines and ciders.
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Forest Garden Edibles.
Cathryn currently works picking edible, wild plants and selling them to restaurants through an 
external company.54 The onsite forest garden will contain bulk quantities of species that are popular 
with restaurants. This will allow her to pick and package wild edibles on site. The produce will be 
sent off on a weekly basis by courier.

Cathryn has been discussing the possibility of further saleable species and hopes to continue to 
broaden the range of edible, wild plants that she can offer. Initially she will sell to her existing 
buyer, who have regularly put in a weekly order with her for the past 4 years. In the future she plans
to approach local restaurants directly.

The majority of the forest garden edibles which we plan to establish are quick to yield, and will 
produce a crop within one to two years. Bilberries, however, will take up to 4 years to establish, so 
we don't envisage cropping Bilberries before the summer of year 5. 

.

54 A letter of support from the company through which Cathryn sells her produce is included in Appendix 10.
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Table 8 shows the species that will be produced on a commercial scale for sale to restaurants, their 
approximate area and value. As there is little information available about the yields of these plants 
in our climate, yield figures are estimated from our own experience and that of our neighbours, from
foraging locally and from previous plantings on our land. The minimum area to be planted is a total 
of 140.5m², in reality it is likely that a larger area (up to 300m²) will be planted up to provide more 
crop security and room for expansion. 

Table 8: Forest Garden Edibles yields and related income at full production.
Plant Approx 

Density
(plant/m²)

Estimated
Yield
(kg/m²)

Value- 
based on 
2015 
figures

Minimum 
area to be 
planted
(m²)

Projected 
yield
(kg per 
annum)

Cropping period Projected value
(£ per annum)

Common 
Sorrel

9 0.5 £35/kg 30 15kg All year £525.00

Salad 
Burnet

9 0.33 £20/kg 30 9.9kg April-November £198.00

Wild 
Cabbage

4 4 £5/kg 12.5 50kg November-June £250.00

Pink 
Purslane

16 1 £15/kg 20 20kg All year £300.00

Bilberries 3 1.5 £12/kg 14 21kg August/September £252.00
Sea Beet 9 3 £6/kg 17 51kg November-June £306.00

Meadow 
sweet

4 0.3 £17/kg 17 5.1kg July-August £86.70

Total: 140.5 £1,917.70

Species
Common Sorrel (Rumex Acetosa) is a herbaceous perennial plant found in grassland throughout 
Europe. It has a long history of cultivation for culinary use. It has a sharp lemon-like flavour and 
can be used in salads and sauces. 

Salad Burnet (Sanguisorba minor) is a herbaceous perennial found in grassy meadows in western,
central and southern Europe. It is used in salads and dressings for its 'light cucumber' flavour.

Wild Cabbage (Brassica oleracea) is a tall biennial plant found mainly on the coastlines of 
southern and western Europe due to its tolerance of sodium. Its leaves are used just as those of kale 
or cabbage. 

Pink Purslane (Claytonia sibirica)is a perennial flowering plant found in moist woodlands. It was 
introduced to the United Kingdom in the 18th century and has since become widespread. Its leaves 
and flower are sweet in flavour and used in salads.

Bilberries (Vaccinium myrtillus) are low growing shrubs which are found on acidic, nutrient poor 
soils in temperate regions. Bilberries are common throughout the Preseli hills. Bilberries produce 
small blue fruits which taste similar to blueberries. 

Sea Beet (Beta vulgaris) is the perennial, wild ancestor of beetroot and chard, native to the coasts 
of Europe due to its tolerance of sodium in the soil. Its leaves can be consumed raw or cooked as a 
replacement for spinach.

Meadowsweet (Filipendula ulmaria) is a perennial flowering herb found in damp meadows 
throughout Europe. Its creamy white flowers have a delicate sweet flavour similar to that of 
almonds, they are used in desserts. 
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Zoning
The species outlined in Table 8 will be planted within the areas of forest garden which are 
illustrated on the maps in Appendices 1.3 and 1.4, further described in Section 3: Strategy. Some 
species may also be planted as ground covers in orchard and woodland areas. 

Careful planning will allow us to integrate these species into our design, using their needs and 
outputs to maximise overall production. 

Common Sorrel, for example it already grows well in our fields amongst the grass. One of the 

problems that we have is that the long grass harbours slugs who like to eat the sorrel. The sorrel also

goes to seed in the summer months making it unsaleable. Planting Common Sorrel as a ground 

cover in the orchard on our lower land will have numerous benefits;

• We will need to cut the sorrel (by scythe) before it goes to seed to keep the ground cover 

low enough that it's growth will not affect our apple trees. This will have the benefit of 

producing a new flush of fresh sorrel leaves at a time when the rest of the sorrel around will 

have gone to seed.

• Another benefit is that Common Sorrel accumulates minerals from the soil and makes them 

available for other plants. Common Sorrel accumulates Calcium and Phosphorus. 

Phosphorus is useful to apple trees as it promotes flowering and therefore higher yields, 

Calcium helps fruit growth and resistance against disease.

• Common Sorrel tends to wilt in the sun during the summer. Apple trees will provide 

dappled shade and prolong the season.

• Growing two useful crops on the same piece of land increases our productivity per acre.

This is quite a simple example of the plant interactions we will be working with on our holding. 

Other plants, shrubs and trees will be grown having many more complex relations with a greater 

number of plants, just as they do in the wild.

Plantings
Plants for Forest Garden Edibles will be some of the first plants to be established on our holding, as 
they are mostly quick to produce a yield and will require little upkeep during our set up period. 

We will cover the areas of land to be planted with recycled cardboard and organic mulches, whilst 
bringing up young plants from locally collected seed in beds. Once plants have reached maturity 
they will be transplanted through the cardboard and mulch. We expect to begin harvesting plants for
sale from year 2 onwards.

Distribution
To distribute her Forest Garden Edibles, Cathryn currently shares a courier with a neighbour at 
Lammas Ecovillage who also supplies the same company. The cost of the courier is covered by the 
buyer. She will continue to do this as is outlined in Section 9: Transport assessment and travel plan.

Packaging
Bilberries are packaged in 8oz bio degradable tubs which are then packed into reused polystyrene 
boxes to keep them fresh during transit. All other Forest Garden Edibles will be packaged in bio 
degradable bags and packed into recycled cardboard boxes. 
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Table 9: Outgoing costs of Forest Garden Edibles.
Item Cost per year
Recycled cardboard boxes £112.8455

Bio degradable bags £13.6056

8oz bio degradable tubs (year 5 onwards) £9.6057

Total: £136.04

Table 10: Projected profits from Forest Garden Edibles.
Year 1 Year 2 Year 3 Year 4 Year 5

Common sorrel £0.00 £400.00 £525.00 £525.00 £525.00
Salad burnet £0.00 £80.00 £198.00 £198.00 £198.00
Wild cabbage £0.00 £50.00 £250.00 £250.00 £250.00
Pink purslane £0.00 £200.00 £300.00 £300.00 £300.00

Bilberries £0.00 £0.00 £0.00 £0.00 £252.00
Sea Beet £0.00 £60.00 £306.00 £306.00 £306.00

Meadowsweet £0.00 £40.00 £86.70 £86.70 £86.70
Total income £0.00 £830.00 £1,665.70 £1,665.70 £1,917.70

Outgoing costs £0.00 £126.44 £126.44 £126.44 £136.04
Total profit £0.00 £703.56 £1,539.26 £1,539.26 £1,781.66

55 £2.17 1/week= £112.84/year

56 £6.80 for 100, 200/year

57 £57.82/ 500 =12p each. 80 per year from year 5 onwards. http://www.biopac.co.uk/8oz-pp-deli-containers.html
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Forest Garden wines and ciders.
A second part of the Forest Garden Produce 
enterprise will be the production and sale of Forest 
Garden Wines and Ciders. We have several years 
experience of brewing country wines, ciders and 
beers from fruits, flowers and leaves with very 
encouraging results. Subject to the associated licenses
being obtained, we will brew country wines and 
ciders on site, adding value to produce from our 
forest garden. The advantages of turning produce into
wines and ciders as opposed to selling it fresh are 
numerous; value is added to the produce, the produce 
has a much longer shelf life in comparison to fresh 
fruit, and misshapen fruit which may not otherwise 
be saleable can be used.

The wines and ciders will be prepared the food-safe brewing room situated in the agricultural barn58,
which will contain a small room designed to maintain a stable temperature between 15°c and 25°c 
using passive solar gain, thermal mass and insulation. The fermentation process generally takes 1-2 
months, after which the wine and cider will be moved to a cool place for 6 months to mellow and 
improve flavours. Fermentation will take place in the summer and autumn months when ingredients
are available and temperatures can be maintained within a suitable range.

Initially, this part of the business will be built up through the forest garden wines, with cider 
production increasing as time goes on. There are already many crops we can already utilise for 
winemaking on the holding in the existing agroforestry project59 and in the hedgerows. Many of the 
soft fruit species which we will be planting will start fruiting within 3 years. In comparison apple 
trees will take 4-8 years to start giving a signi ficant quantity of fruit for cider making.

58 More information on the food-safe brewing room is contained in Section 3: Strategy.

59 For more information on the existing agroforestry project please see Appendix 12.
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Forest Garden Wines
Wines will be produced in small batches with an emphasis on high quality produce, unique flavours 
and unusual blends. A wide range of fruits will be grown on the holding for use in wine production. 
A diversity of fruits will ensure that we always have fruit available, even if a crop fails. 

There are a number of less common fruits we will grow on the holding that show excellent potential
to produce juice for wine making, many of them are used in other parts of the world for wines. 

Examples of such fruits are:

Aronia berries (Aronia spp) are grown commercially for juice in mainland Europe. The fruits are 
high in nutritional compounds.60 Fruits contain Vitamin C and ten times more antioxidants than 
Blueberries. Aronia is gaining popularity as a super fruit as the following reports show:

'Aronia is a plant that has bene fited from increased interest in phytonutrients, plant 
compounds that have beneficial effects on human health. Evidence of health bene fits is 
accumulating from large population studies, human feeding studies, and cell culture studies. 
Interest in “eating healthy” has led to worldwide growth in the popularity of Aronia berries 
and products made from them. This in turn has led to the planting of Aronia as an alternative 
cash crop in the Midwest.'61   

'Aronia has been grown as a commercial berry crop in most Eastern European 
countries since the 1950s. Large-scale commercial cultivation of Aronia started in the Soviet 
Union in the late 1940s and reached 43,984 acres in 1984 (Kask 1987). In 2005 the number 
had grown to 12,355 acres. In Europe, new business startups that use Aronia berries as an 
ingredient have increased from just two launches in 1997 to 108 in 2007.'62

Interest in growing Aronia fruits in the UK is increasing63 and a small number of growers are 
growing them, namely Aronia Berries UK in Kent,64 Aerona in Gwynedd65 and Terry Thompson in 
Scotland66. A range of Aronia cultivars are available.

Yields of 7-9 kg67 per plant can be expected after 5 years. Juice yields from the fruits will be around 
60%.68Sugar content in Aronia berries can reach 20%, the fruits contain good tannins and strong 
pigmentation, making them ideal for wine production.69At present there are no producers of Aronia 
wines, giving our product appeal within the emerging market for Aronia products.

60 Crawford, Martin, (2010) Creating a Forest Garden, Green Books,  p.166

61 Trinklein, David. (2007) Aronia: a berry good plant. Missouri Environment and Garden, 13(9):86 

62 McNally, A. (2008) Demand for superfruit aronia rockets. Decision News Media. January 8. 

63 http://www.dailymail.co.uk/health/article-1050077/Aronia-berry-healthiest-fruit-world-hits-High-Street.html

64 http://www.aroniaberriesuk.co.uk/TickleBerries_Produced_in_Kent_grown_in_UK

65 http://www.aerona.wales/

66 https://www.itsawonderfulloaf.com/bumper-crop-of-superfood-aronia-berries-on-the-way/
67 http://www.agmrc.org/commodities-products/fruits/aronia-berries/
68 http://midatlanticaronia.org/thedirt/aronia-overview/

69 http://www.agmrc.org/commodities-products/fruits/aronia-berries/
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Cornelian Cherry (Cornus Mas) has been cultivated for centuries and is still cultivated in parts of 
Europe for its fruits, it is naturalised in parts of Britain.70 The fruits are high in antioxidants, 
Vitamin C, calcium and other minerals and have numerous health benefits.71 A range of cultivars are
available.

Sugar content of Cornelian cherry fruits is up to 12% making them a suitable crop for wine making,
although some sugar will need to be added. 

Yields of up to 22kg per tree can be expected.72 Juice yields from the fruits are expected to be 
around 50%.

Hawthorn (Crataegus spp.)
The genus Crataegus, or Hawthorn family is a very diverse genus containing over 200 species. 
Most Hawthorns are hardy and resilient species tolerating most sites and conditions. Most 
Hawthorns bear edible fruit, many of them considerably larger and tastier than the native British 
Hawthorn Crataegus Monogyna. A large range of varieties and cultivars are available.

The fruits are well suited to wine making. They have the potential to produce a product with 
considerable health benefits. Hawthorns are rich in minerals including phosphorus, calcium, 
potassium and iron, they have along history of being used medicinally.73

The sugar content of Hawthorn juice can reach over 16% 74, making it suitable for wine production 
with little added sugar needed.

Yields of 55-60kg per tree can be expected from cultivar trees75. We expect a 50% juice yield from 
the berries and would anticipate yielding 27.5-30 litres of juice per tree.

Other produce we will have available for use in winemaking includes;
Apples- Malus Domestica
Asian Pears- Pyrus Pyrifolia
Autumn Olive berries- Elaeagnus Umbellata
Blackberries- Rubus Fruticosus
Blackcurrants- Ribes Nigrum
Black Raspberries- Rubus Occidentalis, Rubus Leucodermis
Blueberries- Vaccinium spp.
Elder flowers- Sambucus Nigra
Elderberries- Sambucus Nigra
Gooseberries- Ribes uva-crispa 
Japanese Wineberries- Rubus Phoenicolasius
Jostaberries- Ribes × nidigrolaria 
Loganberries- Rubus × loganobaccus 
Medlars- Mespilus germanica 
Oak Leaves- Quercus Petraea, Quercus Robur
Quince- Cydonia Oblonga
Raspberries- Rubus Idaeus
Redcurrants- Ribes Rubrum
Rhubarb- Rheum rhabarbarum
Saskatoons/ Juneberries- Amelanchier spp.
Sea Buckthorn berries- Hippophae rhamnoides 
Strawberries- Fragaria spp.
Tayberries- Rubus fruticosus x idaeus 

70 Crawford, Martin, (2015) Trees for Gardens, Orchards and Permaculture, Permanent Publications, P.68

71 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4082518/

72 Crawford, Martin, (2015) Trees for Gardens, Orchards and Permaculture, Permanent Publications, p.71

73 Crawford, Martin, (2015) Trees for Gardens, Orchards and Permaculture, Permanent Publications, P.90

74 http://hortsci.ashspublications.org/content/30/6/1132.full.pdf

75 https://hort.purdue.edu/newcrop/proceedings1990/V1-317.html  , 

http://hortsci.ashspublications.org/content/30/6/1132.full.pdf

37

https://hort.purdue.edu/newcrop/proceedings1990/V1-317.html


Below is a list of wines we plan to make. We anticipate some being more popular than others, so we
plan to modify our production and recipes accordingly. As the business develops we will 
experiment with new recipes and blends for our wines. Our diverse variety of forest garden fruits 
will give us an extensive range of possible blends.

Apple and Elderflower
Apple and Aronia
Asian pear and Aronia 
Aronia, Blueberry and Sea Buckthorn 
Cornelian Cherry
Hawthorn
Medlar
Apple and Quince
Raspberry
Blackberry
Blackcurrant
Oak Leaf 
Gooseberry
Mixed berry (There are many possibilities for mixed berry blends, these will vary from year to 
year depending on yields)

Table 11: Breakdown of the ingredients of example bottles of wine. 
Wine Ingredients per 75cl Bottle Origin Cost 
Apple and Aronia 830g Apples Land -

415g Aronia Berries Land -
110g Sugar Suma 22p76

Apple and Quince 1200g Apples Land -
330g Quince Land -
170g Sugar Suma 34p

Hawthorn 1500g Hawthorn fruits Land -
55g Sugar Suma 11p

Blackcurrant 230g Blackcurrants Land -
210g Sugar Suma 42p

Blackberry 330g Blackberries Land -
210g Sugar Suma 42p

Oak Leaf 0.75 litres Oak Leaves Land -
210g Sugar Suma 42p
¼ Lemon C+M Organics 8p77

33g Raisins Suma 13p78

Average cost of bought in 

ingredients per bottle:

35p

76 £2/kg

77 32p each

78 £4/kg

38



Market segment
Our Forest Garden Wines are aimed at the following markets:

• Visitors to Tir Y Gafel, Lammas Ecovillage next door.
• Direct sales to local customers, friends and neighbours
• Holiday makers who would like to try something local and different.
• People who are interested in Forest Gardening and Forest Garden plants.
• People who like to support local businesses.
• People who aim to buy products which are produced with reduced environmental impact.
• Local restaurants who specialise in using local produce.
• Local shops specialising in local produce. 

Market size and potential
Wine is a popular drink in the UK, with research showing a recent increase in its popularity. Recent 
years have seen an increased demand for wines produced in the UK79 as well as an increase in wine 
producers in the UK:

“There’s huge demand in the UK for locally sourced products and the growing interest in the
wine industry naturally follows on from the surge in popularity of craft beer over the last five 
years. English wine is now regarded as an aspirational product in the same vein as craft 
beer.”80. 

Fruit wines and country wines are experiencing a revival in the UK, with a number of small scale 
producers emerging in recent years to meet a growing demand.81 Our products aim to satisfy this 
demand.

In recent years there has been an increased interest in so called 'superfoods' such as Aronia berries, 
Blueberries and Sea Buckthorn berries. Producing wines with such fruits will introduce new 
products to the country wines market and generate interest. 

Current market
In Wales the market is currently satis fied by:

• Celtic country wines in Ceredigion retail fruit wines at £8.95 for 75cl.
• Cwm Deri Vineyard in Martletwy Pembrokeshire produce a small range of country wines 

retailing at £7.95 for 50cl.

This is a small number of producers and we feel that there is opportunity for our products within the
current market. 

Our product stands out in the following areas:
• Blends of unusual fruits, giving something new and different.
• Locally produced ingredients.
• Wines made with 'super fruits' high in antioxidants.
• Overall positive impact on the environment.
• A range of unique wines, unavailable elsewhere.
• Supply to local area.

79 http://www.theguardian.com/lifeandstyle/2009/nov/15/english-wine-sales-increase

80 http://www.cityam.com/227254/uk-wine-production-keeps-gaining-in-popularity-with-a-41-per-cent-increase-in-

new-labels

81 http://www.theguardian.com/lifeandstyle/2013/apr/20/english-fruit-flower-wines-fiona-beckett
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Packaging
Wine will be bottled in 75cl recycled glass bottles, which we will buy in. We will encourage 
customers to return their bottles to us with a bottle deposit system. We will collect empty wine 
bottles from restaurants when making deliveries. We will reuse bottles by cleaning and sterilising 
them before use. Given the small scale nature of the micro-brewery enterprise reuse of bottles is a 
viable option.

Sales and Distribution
Once we have acquired the appropriate licences wine will be sold in a number of ways. We will 
approach local pubs, restaurants and retail outlets, we will sell at local markets alongside Joe's 
woodcrafts.  We will also make some sales direct to the customer.

Projected wine sales, costs and profits

Table 12: Breakdown of costs per bottle of wine
Item Cost (£) Breakdown
Bought in ingredients £0.35 Organic sugar, (organic lemons and organic Raisins for Oak 

leaf wine)
Bottle* £0.47 1x Screw top bottle 75cl
Duty £2.08 £277.84/hectolitre for Wine (March 2016)
VAT £1.20 20.00%
Labour/ profit £3.10 What we make per bottle
Total (retail price) £7.20 Price of each bottle to consumer
*As detailed above, we intend to reuse as many glass bottles as possible. However, seeing that it is dif ficult to predict 
how many reusable bottles we will have available, we have accounted for the cost of one recycled glass bottle per 
bottle of wine.

Table 13: Anticipated wine sales
Year Bottles sold Profit (before general 

running costs) 
4 200 £620.00
5 400 £1,240.00
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Cider, cider vinegar and asian Perry

Cider
We will plant around 40 cider apple trees on the holding, in addition to the existing apple trees in 
the agroforestry project.82 The existing apple trees on the holding are already fruiting well, so we 
can predict reasonable yields in the future.

We will select local and heirloom cider apple varieties best suited to our conditions. A mix of many 
different varieties will also give us a wide range of plant material for use in grafting new apple trees
in the nursery.

We will make artisan ciders on a small scale using traditional methods and apple varieties. Cider 
gives an opportunity to make a saleable product from our apple crops which has a much longer 
storage life than fresh fruit. We have selected varieties which will provide the perfect balance of 
flavour in our blended ciders.

Apple harvesting and processing will take place in October and November. At harvest time apples 
will be taken to the barn area to be washed in food safe containers, before being taken to the apple 
press. Here they will be milled and then pressed in a traditional style double screw pack press.  The 
juice will be fermented in food grade fermentation tanks before being 'racked off' into reused oak 
barrels or variable capacity stainless steel storage tanks for secondary fermentation and maturing. 

Cider vinegar
We will make small batches of cider vinegar. Making cider vinegar involves allowing air to the 
cider and introducing the anaerobic bacterium Acetobacter Xylinum to it. The cider is stored for 
around two months at 20-30 degrees Celsius until it has aceti fied. Vinegar will be bottled in 250ml 
and 500ml bottles. Cider vinegar will be sold alongside our wines and ciders.

Asian Perry
Pyrus pyrifolia is a species of pear tree native to East Asia. Asian Pears, or 'Nashi' are reliable and 
disease resistant trees that crop heavily, they are easier to grow and less fussy than European 
Pears.83 Asian pears are becoming more popular in the UK84 and have begun to be sold 
commercially. In the USA they have gained popularity as a commercial crop. Nashi Orchards in 
Washington specialise in Perry made from Asian Pears.85 We plan to incorporate Asian pears into 
our orchards. Some of the juice from these fruits will be used in wines, some blended with cider to 
create a pear cider, the rest will be used to make a pure Asian Pear Perry, a light perry with bright 
refreshing flavours. Asian Pear Perry is currently unavailable in the UK and we may be the first 
commercial producers of this product.

Market Segment
• Local consumption, anybody in the local area who likes to drink cider.
• Customers wishing to buy cider in larger quantities (10-25 litres)
• People looking to try local artisan products.
• Events, parties, weddings. 
• Local retail outlets.

82 For more information on the existing agroforestry project please see Appendix 12.

83 https://www.victoriananursery.co.uk/Asian_Pear_Trees/

84 http://www.telegraph.co.uk/gardening/11841361/In-praise-of-the-Asian-pear.html

85 http://www.nashiorchards.com/
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Market size and potential
Shops selling local or craft ciders are few and far between. I have spoken to local people who go as 
far as 'Fire and Ice' in Narberth to buy craft ciders and many people express interest in the 
possibility of being able to buy a locally produced product. 

There are very few cider producers in the local area, the closest one being Gethins Cyder near 
Haverfordwest, 20 miles away, producing 7000 litres per year.86  It is possible to buy bottles of 
some artisan ciders at 'Fire and Ice' in Narberth, but they are not widely available and bigger 
containers are not generally available.

Cider is currently undergoing a revival in its popularity in the UK.87 We expect our ciders to gain 
popularity through word of mouth and local advertising. We will have time to build a reputation and
trial cider blends as the trees take time to come into full bearing. Given the local network of food 
and craft producers, we expect to become known locally for what we produce.

Current Market
The local market is currently satis fied by:

• Gethins Cyder, Pembrokeshire
• Ty Gwyn, Monmouthshire
• Hallets Real Cider, Caerphilly
• Gwynt y Ddraig, Rhondda Cynon Taff.

Our product stands out in the following areas:
• It is locally produced
• The product is produced entirely on the holding, whereas other local producers buy in 

apples.
• Small scale with an emphasis on quality
• Only apple juice is used, no additives.
• Unique blends.

Packaging
Cider will be sold in a variety of container sizes. We will sell cider in re-useable containers such as 
glass bottles and 25 litre pressure barrels with a deposit on them to encourage their return. Local 
customers will be encouraged to provide their own containers to fill, with discounts offered as an 
incentive. We will also use 5, 10, and 20 litre bag in box containers for distribution. 

Sales and Distribution
We will sell cider at local markets alongside our wines, we will offer it to local retail outlets and 
rely on local word of mouth business for the remaining sales. Quantities of 20 litres and above will 
be sold by appointment or delivered alongside other deliveries. Smaller quantities will be sold 
directly to customers who arrive by foot or bicycle.

86 http://www.gethinscyder.co.uk/

87 http://www.fwi.co.uk/arable/cider-boom-puts-more-arable-land-under-orchard.htm
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Table 14: Costs and profit for ciders.
Item Packaging cost per unit Retail Price Total Profit 
Cider: 5 litre bag in box £1.50 £12.50 £11.00
Cider: 10 litre bag in box £2.00 £23.00 £21.00
Cider: 20 litre bag in box £3.20 £44.00 £40.80
Cider: 500ml glass bottle £0.23 £2.00 £1.77
Cider: Customers own 
container (per litre)

£0.00 £2.00 £2.00

Cider: 25 litre returnable 
keg

£0.00 £52.00 £52.00

Cider vinegar: 250ml bottle £0.30 £2.50 £2.20
Cider vinegar: 500ml bottle £0.70 £4.50 £3.80

Table 15: Sales and Profits for Cider and Perry Business

Product

Year 4 Year 5

Quantity sold (litres) Profit Quantity sold (litres) Profit 

Cider and Perry 60 £126.00 90 £187.00

Cider Vinegar 0 0 10 £81.40

Total 60 126 100 £268.40
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Licenses and legislation for wines and ciders

Food safety procedures
The production of wines and ciders will comply with The Food Hygiene (Wales) Regulations 
2006.88 The wine and cider making premises will be registered with the Food Standards Agency. An
outline of good practice for compliance with the food hygiene regulations is included in Appendix 
4.6. We will follow these practices in the production of our ciders and wines and have applied these 
considerations in the design of our wine and cider making premises. A HACCP (Hazard Analysis 
and Critical Control Points) document will be written to demonstrate the necessary controls to 
ensure a safe product, an example HACCP plan is included in Appendix 4.4.  The premises and 
management process will be assessed by an Environmental Health Officer. Cathryn will hold a 
Level 2 Hygiene Certi ficate, this will need to be renewed every three years at a cost of £50. 

Local authority licensing
The production premises must have a Premises Licence from the local authority. In addition at least 
one of us must hold a personal licence to sell alcohol. Joe will complete a licensing exam, CRB 
check and apply for a personal licence.

Registration, duty, and further legislation
Wine and cider production and sales will need to comply with current legislation concerning trade 
marks, trade descriptions, weights and measures, quality standards, labelling and record keeping. 
We will need to follow HRMC legislation on duty and tax. Legislation differs between the 
production of wine and cider as outlined below.

Legislation speci fic to cider
We will comply with The Alcoholic Liquor Duties Act 1979, The Cider and Perry Regulations 
1989, and The Cider and Perry (Exemption from Registration) Order 1976.  HM Revenue and 
Customs Notice 162 states that in cases where in any rolling period of 12 consecutive months 
production of cider does not exceed 70 hectolitres exemption from registration with HMRC may be 
applied for.89 As we do not expect to ever produce over 3000 litres of cider per year, we will not 
have to register our cider production premises with HMRC and no duty will be payable on cider 
sold.

Legislation speci fic to wine
We will need to comply with The Alcoholic Liquor Duties Act 1979, the The Wine and Made-wine 
Regulations 1989, and Excise Notice 163: Wine Production. 

We will need to obtain a Wine Producers Licence from HRMC to produce wine on the premises 
and pay appropriate duty on the wine produced. Detailed records of production and sales will be 
kept in order to calculate duty owed.

Premises
A specially designed room within the Agricultural Barn90 will be used for cider making, wine 
making and any processing of food produce. It will include a temperature controlled room in order 
to regulate the fermentation process. The area will be designed to meet food safety guidelines and 
all other necessary legislation. The floor will have a drain in it for effective cleaning, all grey water 
will be processed in the reed bed.91 
 

88 http://www.legislation.gov.uk/wsi/2006/31/contents/made

89 https://www.gov.uk/government/publications/excise-notice-162-cider-production/excise-notice-162-cider-

production

90 Which is detailed in Section 3: Strategy and illustrated in Appendix 1.7.

91 For more information on grey water and the reed bed please see Appendices 1.11 and 4.10.
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Fruits to be planted and predicted yields
Detailed yield information has been obtained in order to calculate the minimum area we need to 
plant with fruit crops in order to satisfy our requirements for the wine and cider making business. 
We are aiming for 1500 litres of cider and 1000 litres of wine as a minimum production capacity 
once the business is fully up and running and fruit crops are at full production. In reality a larger 
area of the holding will be planted with fruit crops than outlined below. The figures below allow for
2040 litres of apple juice, 645 litres of soft fruit juice and 160 litres of other top fruit juice. This 
much juice easily gives us enough for 1500 litres of cider per year and 1000 litres of wine (some 
apple juice will be used in wines). In addition some wines such as Oak leaf, Quince and Medlar 
involve boiling the ingredients in water rather than relying on pure juice as a base for the wine, 
meaning that our capacity for winemaking will be higher than the juice figures indicate.

Table 16: Soft Fruit Wine Crops
Crop Yield 

per plant
(kg)

Juice per
plant
(litres)

Space 
between 
plants
(m)

Spacing 
between 
rows
(m)

Area per 
plant inc path 
(m²)

Juice required
(litres)

Total 
plants

Total area
(m²)

Aronia 792 3.5 2.1 3.1 6.5 200 57 371
Black currant 493 2 1.2 2.1 2.5 150 75 188
Sea buckthorn 194 0.5 1 2.5 2.5 40 80 200
Raspberry 2-3 per m

of row95
1 per m 
of row

1 1.8 1.8 50 50m 90

Blueberry 4.596 2.25 1.25 3 3.75 35 15 56.25
Blackberry 4.5-13.597 4.5 2 3 6 50 11 66
Gooseberry 498 2 1.5 2.5 3.75 20 10 37.5
Loganberry 7-899 3.5 2.5 2.5 6.25 25 8 50
Tayberry 7-8100 3.5 2.5 2.5 6.25 25 8 50
Saskatoon 4101 2 2 3 6 40 20 120
Black 
Raspberry

0.5 per m
of row102

0.25 per 
m of row

1 1.8 1.8 10 40m 72

Total - - - - - 645 - 1300.75

92 http://www.agmrc.org/commodities-products/fruits/aronia-berries/
93  Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.158, 

http://www.harleynursery.co.uk/Fruit/bushes/Blackcurrants.aspx

94  http://www.seabuckthorn.com/prodgdpdf.pdf
95 http://www.harleynursery.co.uk/Fruit/bushes/Raspberries.aspx
96 http://www.harleynursery.co.uk/Fruit/bushes/Blueberries.aspx
97 http://www.harleynursery.co.uk/Fruit/bushes/Blackberries.aspx
98  http://www.harleynursery.co.uk/Fruit/bushes/Gooseberries.aspx
99 http://www.harleynursery.co.uk/Fruit/bushes/Loganberry.aspx
100 http://www.harleynursery.co.uk/Fruit/bushes/Tayberries.aspx
101 Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.165
102   http://www.nyshs.org/pdf/fq/2007-Volume-15/Vol-15-No-4/Black-Raspberry-Performance-and-Potential.pdf
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Table 17: Top Fruit Wine and Cider Crops
Crop Yield 

Per 
Tree 
(kg)

Juice 
Yield 
Per Tree 
(Litres) 

Space 
between 
plants 
(m)

Space 
between 
Rows (m)

Area 
per 
plant 
(m²)

Total Juice
Required 
(litres)

Trees 
Required

Total area required
(m²)

Asian Pear 45103 27 4 5 20 160 6 120
Apple M25 80104 48 7.5 9 67.5 1000 21 1417.5
Apple 
MM106

40105 24 4.5 5 22.5 420 18 405

Hawthorn 55106 27.5 7 7 50 100 4 200
Cornelian 
Cherry

22107 11 5 5 25 60 6 150

Medlar 15108 N/A 4.5 5 22.5 N/A 2 45
Quince 15109 N/A 4.5 5 22.5 N/A 2 45
Total: 1740 2382.5

Cider Orchards.
Two rootstocks will be used in the main cider orchards, M25 and MM106. 

M25
M25 makes a standard tree, 6-8m high, as found in traditional cider orchards. We will plant a total 
area of 1450m² of apples on M25 rootstock, this amounts to around 21 trees. Fruiting begins at 7-10
years.110 Good yields can be expected at 15 years, with best yields at 30-60 years.111 Annual yields 
once fully grown can be expected to be 45-180kg per tree.112 Based on an average of 80kg per tree 
per year we expect a total average of 1680kg of apples per year once these trees are mature, giving 
1008 litres of juice.

MM106
MM106 makes a bush tree 4-5 metres high. A total area of 405m² will be planted at a density of 440
trees per hectare. This amounts to 18 trees. Fruiting begins at 3-4 years113 with good yields after 5 
years, full bearing at 10 years and best yields between 15-30 years.114 Annual yields once trees are 
mature can be expected to be 35-70kg per tree.115 Based on an average of 40kg per tree per year, we 
expect a total average of 720 kg of apples per year once these trees are mature, giving 432 litres of 
juice.

103 Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.115
104Crawford, Martin, (2010)Creating a Forest Garden, Green Books, p.109
105Crawford, Martin, (2010)Creating a Forest Garden, Green Books, p.109
106 https://hort.purdue.edu/newcrop/proceedings1990/V1-317.html,

http://hortsci.ashspublications.org/content/30/6/1132.full.pdf
107 Crawford, Martin, (2015) Trees for Gardens, Orchards and Permaculture, Permanent Publications, p.71 
108 Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.111
109 Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.107
110Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.109

111http://www.sheppyscider.com/tours-and-walks/orchards/

112Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.109

113Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.109

114Lea, Andrew, (2015) Craft Cider Making, The crowood Press, p.33

http://www.sheppyscider.com/tours-and-walks/orchards/

115Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.109
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Existing apple trees on the holding
There are a total of 16 apple trees on the holding already, these were planted between 1 and 4 years 
ago. This will provide us with an earlier crop of fruit than the newly planted orchards, giving us an 
opportunity to make small batches of cider and trial markets before the main orchards start 
producing. These trees are planted on M25, M111, MM106 and M26 rootstocks. At maturity, these 
trees will give us an average total of 730kg per year, yielding 438 litres of juice.

Apple yields can vary signi ficantly from year to year and from site to site. Our estimated figures are 
conservative due to the damp and unpredictable weather here in West Wales, however, there are 
many apple varieties well suited to the conditions and reasonable yields can be expected. Apple 
Juice yields of 60% or 600 litres of juice per 1000kg of apples can be expected.116

Asian pears
A total of 6 Asian pears will be planted on Quince A rootstocks. Yields of 15kg per tree can be 
expected after 5 years, 45kg per tree can be expected after 10 years117 These trees will give a total of
270kg of fruit per year once mature, or 162 litres of juice. Asian pears are juicier than European 
pears and similar juice yields to apples can be expected.

Table 18: Year by year anticipated yields for cider and perry orchards.
Year Total yield for

existing Apple
trees on
holding.

Total for M25
Rootstocks

(kg)

Total for
MM106

Rootstocks
(kg)

Total For
Asian Pears

(kg)

Total yield (kg) Total
Juice yield

(litres)

1 30 0 0 0 30 18
2 40 0 0 0 40 24
3 100 0 0 0 100 60
4 170 0 0 0 170 102
5 250 0 10 30 290 174
6 340 0 25 70 435 261
7 400 5 55 120 580 345
8 450 20 160 160 790 474
9 480 50 290 195 1015 609
10 500 90 455 230 1275 765
11 520 140 635 260 1555 933
12 540 240 690 270 1740 1044
13 570 390 700 270 1930 1158
14 600 660 710 270 2240 1344
15 640 960 720 270 2590 1554

116Lea, Andrew, (2015) Craft Cider Making, The crowood Press, p.53

http://www.calu.bangor.ac.uk/Technical%20leaflets/020402%20Cider%20production.pdf

117Crawford, Martin, (2010) Creating a Forest Garden, Green Books, p.116

http://www.cooksinfo.com/asian-pears
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Income from Forest Garden Wines and Ciders.
Due to the amount of time required to establish plants and trees, we don't anticipate brewing wine 
or cider for sale until year 3, with sales beginning in year 4. The following tables set out our 
projected income. 

Table 19: Income from Wines and Ciders.
Year 4 Year 5

Wine profits £620.00 £1,240.00
Cider, perry and vinegar profits £126.00 £268.40
Total £746.00 £1,508.40

Table 20: Annual running costs for wine and cider business:
Item Cost (£)
Hygiene Certi ficate £16.67
Premises Licence Renewal £70.00
Total £86.67

Table 21: One-off licensing costs associated with the wine and cider business 
Item Cost (£)
Premises license £100.00
Personal license £37.00
Licensing exam £150.00
CRB check £25.00
Total: £312.00
Total per year (to be spread over 10
years):

£31.20

48



Table 22: Total profit from wines and cider business after running costs.
Year 4 Year 5

Profit from wine and cider sales £746.00 £1508.40

Running costs £117.87 £117.87
Total profit from wine and cider 
business

£628.13 £1390.53

*Please note: figures for years 1, 2 and 3 are not included as we do not anticipate selling wine or cider until year
4.
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4.2.2 Joseph Banks woodcrafts.

Woodcraft has been Joe's main source of
income since 2007. His woodworking career
began with 3 years employment at Forest
crafts Ltd, primarily this employment was as
a wood carver but also involved making
tables and benches, timber framing work on
traditional farm buildings and woodland
management work. This gave Joe a variety
of skills and a foundation for his
woodworking  career. 

Joe became self employed in 2010 and since
then has drawn income from a combination
of furniture and craft commissions, wood
crafts sold at shops and markets, and some
land and woodland management. Joe
currently earns around £4500 per year from
his woodcraft business. 

Current products include; stools, tables, benches, bed frames, sculptures and carvings, picture 
frames, spoons, chopping boards, boxes, tea light holders, shelves, cupboards, pendants, bowls.

All these products are produced from locally sourced wood, they all involve adding signi ficant 
value to relatively small volumes of timber. A large proportion of the wood used is low value 
timber and would be regarded as firewood by many foresters. Many of the products Joe is currently 
making are produced in ways that fit the criteria of an OPD business plan. 

In many of his products Joe uses branch wood in the round as a key feature, this gives a unique 
style and attractive, saleable products. These products are especially suited to the type of timber we 
will have available on our holding, particularly in the early years as newly planted woodlands 
establish.118 Examples are shown on the following page.

118More detail on timber grown on site and anticipated yields is contained in Section 3: Strategy and Appendices 1.2, 

1.3, 1.4, 13.2 and 13.3.
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Tree of life relief carving. Carvings like this add a lot 

of value to small piece of wood.
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Yew coasters

 Oak bed frame

Relief carving

Hawthorn swivel-top pot.

Oak garden bench

Tea-light log



Many of Joe's sculptures begin with wood in the round, the piece of oak for this sculpture was a 
dead branch in a hedgerow.
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A sculpture like this takes around 25 hours and can sell for £450



Wood will be selected and cut with speci fic products in mind. Growing, managing and harvesting 
timber will be an integral part of Joe's craft. Some trees will be trained or pruned in certain ways to 
provide craft materials with a speci fic application. For instance some Hazel poles will have cord 
wrapped around them or honeysuckle trained round them resulting in a spiralling pole that can be 
harvested and used as a walking stick or lamp stand.

Shapes, forms and patterns observed in the natural world and an interaction with nature in many 
aspects of Joe's life provide inspiration for his craft work.

Sales and marketing
For the financial year 2014-2015 Joe's woodcraft income was obtained as follows:

Word of mouth sales and commissions: 66%
Shop based craft sales: 17 %
Market based craft sales: 17%

Since his first market stall in local area in 2012 Joe has been getting an increasing number of 
woodwork commissions. This single market generated enough interest in his products that word of 
mouth commissions now provide him with the majority of his income. 

He also currently sells products at The Ecoshop, The Hub Livelihood shop, at Lammas craft sales 
and Cardigan Green Fair. Sometimes he shares stalls with other craft producers at local markets. 

Joe will continue to sell products through the same channels. He anticipates being able to sell more 
crafts at some of his existing outlets such as Lammas craft sales and The Ecoshop. In previous 
years, products that have been put in these shops have sold quickly. He anticipates being able to 
increase income from Ecoshop sales by 300% and The Hub Livelihood shop by 200%. This is 
based on experience of past sales and demand, and also the fact that he could easily have had more 
products in these outlets for more of the time. 

To achieve the criteria of the OPD business and management plans he will make some changes to 
the products he makes and where he sells them. Joe will only take commissions that will be 
achievable using wood harvested from the holding, commissions that rely on mostly outsourced 
timber will not be possible. This will mean less commissions for the first five years, and an increase 
in products made for shops and markets. This will mean selling at more markets and increasing the 
amount of shops that stock Joe's products.

Experience has shown Joe that the type of products he produces for shops and markets dictates the 
nature of the commissions he is offered. The more he produces products in a particular style the 
more he is asked to make bespoke items in that style. He anticipates that through selling products 
suited to the materials available on the holding he will generate commission work of a similar 
nature. 
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A website, blog and Facebook page are used to advertise and display Joe's work to generate sales 
and commissions. 

 

By year 6 Joe anticipates that his woodworking business will generate 25% of it's income from shop
sales, 35% from markets and internet sales, and 40% from commissions.
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Development

Year 1
• Stop accepting commissions that rely on wood that cannot be sourced from the holding.
• Focus on building a workshop and wood storage areas.
• Make equipment such as jigs, workbenches, shave horse and pole lathe.
• Start to put aside wood to dry for working in the future, mill or split boards from anything 

large enough.
• Continue to produce crafts for existing markets, and commissions that can be made from the

wood available.

Year 2
• Put aside wood to dry for future use.
• Continue to make crafts to supply demand from existing markets.
• Increase the variety and volume of crafts made.
• Sell at some summer and

Christmas markets, trial new
products and hand out business
cards.

• Make sculptures.
• Increase portfolio.

Year 3
• Put aside wood to dry for future

use.
• Continue to make crafts to

supply demand from existing
markets.

• Increase the variety and volume
of crafts made.

• Sell at summer and Christmas
markets, trial new products and
hand out business cards.

• Make sculptures and continue to
build portfolio.

• Approach shops and galleries
with crafts and sculptures.

Year 4
• Put aside wood to dry for future

use.
• Continue to make crafts to supply demand from existing markets.
• Increase the variety and volume of crafts made.
• Sell at summer and Christmas markets, trial new products and hand out business cards.
• Make sculptures and continue to build portfolio.
• Display work on website, advertise with cards and social media.

Year 5
• Put aside wood to dry for future use.
• Continue to make crafts to supply demand from existing markets.
• Increase the variety and volume of crafts made.
• Sell at summer and Christmas markets, trial new products and hand out business cards.
• Make sculptures and continue to build portfolio.
• Continue approaching galleries with sculptures.

By year 6 a suitable number of local outlets will have been found to provide suf ficient sales. 
Products will continue to be made to meet demand. Joe anticipates that by this point he will also be 
receiving some commissions and will have a well established name in the local area.
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 Joe's wood craft stall at Lammas christmas craft sale.



 Ongoing activities after year 5 will be 

• Cutting, storing, drying and processing wood for future use.
• Making crafts to supply demand from existing markets.
• Developing new products.
• Finding new outlets for products when necessary.
• Continuing to sell products at markets.
• Running the website, advertising the business through a blog and facebook page.

New products
There are many possibilities for new products that can be explored in the future. As trees we have 
planted on our holding establish, and we begin thinning and coppicing, new materials will be 
available and new possibilities will open up.

Timber usage and sourcing
All timber used in the woodcraft enterprise will be sourced from the holding. Initially most of this 
wood will be sourced from the hedgerows and harvested during routine management. Hedgerows 
will be cut in small sections each year, this will give a steady supply of timber for woodcrafts. A 
signi ficant volume of timber is contained in the hedgerows, we have undertaken an assessment of 
the volume of timber contained in each stretch of hedgerow, full details of this assessment are given
in appendix 13.2. Cutting a section of the hedgerow each year will provide easily enough wood to 
cover the projected wood use for the woodcraft enterprise, with enough extra to allow Joe to be 
selective about the wood he uses and to allow for wastage in the production of woodcrafts. Wood 
wastage will be used for firewood. Once we begin to cut coppice and thin woodland areas further 
timber will be available, details of yields from these areas are given in Appendix 13.3.

Figures given below in table 23 show projected production of craft products in year five and the 
quantities of timber required for each product. The products and quantities are based on current 
craft sales and Joe's experience of which products sell well, which products there is demand for and 
what can be produced using the timber available on the holding. 

Some wood will be used green, whereas other wood will need to be seasoned before use, so some 
wood will need to be cut at least one year before it is needed. Table F in Appendix 13.2 shows that 
we will cut 1.2m³ of wood in year 4 and 2.3m³ in year 5, this will easily cover the total quantity 
(0.46m³) of wood needed to make the products detailed in Table 23 in year 5. It will also allow us to
put aside wood to season for use in future years, and allows for wastage in woodcraft production. 
Table F in Appendix 13.2 shows that suf ficient wood will be available to be harvested from 
hedgerows after year 5 to cover woodcraft production, with enough to cover a signi ficant increase 
on the projected volume needed for woodcrafts in year 5. 
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Table 23: Timber usage for year 5.119

Item Wood used per item (m³) Number sold Total wood used (m³)
Wooden box 0.0004 22 0.0088
Chopping board 0.0017 5 0.0085
Stool 0.0042 2 0.0084
Coffee table 0.0970 1 0.0970
Coaster set 0.0002 11 0.0022
Spoon 0.0003 5 0.0015
Bowl 0.0048 4 0.0192
Tea light holder 0.0004 14 0.0056
Spatula 0.0001 4 0.0004
Sculpture 0.0563 3 0.1689
Sculpture 0.0703 1 0.0703
Shelf set 0.0033 1 0.0033
Carving 0.0023 2 0.0046
Carving 0.0040 2 0.0080
Walking stick 0.0008 2 0.0016
Picture frame 0.0008 2 0.0016
Gate 0.0506 1 0.0506
Total - - 0.4605

119For details of anticipated timber yields on site, please see Appendix 13.2 and 13.3
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Projected sales for year 5:
We have based projected woodcraft sales for year 5 on Joe's current craft sales. 

Table 24: Year 5 projected sales and income
Item Cost per item Number sold Total
Wooden box £15.00 22 £330.00
Chopping board £25.00 5 £125.00
Stool £80.00 2 £160.00
Coffee table £230.00 1 £230.00
Coaster set £6.00 11 £66.00
Spoon £12.00 5 £60.00
Bowl £40.00 4 £160.00
Tea light holder £6.00 14 £84.00
Spatula £6.00 4 £24.00
Sculpture £50.00 3 £150.00
Sculpture £280.00 1 £280.00
Shelf set £65.00 1 £65.00
Carving £30.00 2 £60.00
Carving £55.00 2 £110.00
Walking stick £35.00 2 £70.00
Picture frame £40.00 2 £80.00
Gate £380.00 1 £380.00
Total - - £2,434.00

Table 25: Year 5 projected expenses
Expense Cost
New tools £80.00
Oils and finishing £21.00
Sundries; Drill bits, blades, sandpaper, Fixings etc £112.00
Market stall fees £160.00
Total £373.00

Table 26: Projected profits from Joseph Banks woodcrafts
Year 1 2 3 4 5
Total Profit (£) 300 400 700 1300 2061

58



4.2.3 Coed Y Tylluan sales of surplus
In Section 4: Subsistence we described how we intend to meet more than 65% of our basic food 
needs from produce grown or reared on site. We expect that this area will create a surplus. Sale of 
surplus foods to our local community and passing trade will attract further revenue. Surpluses will 
be locally sold through; Siop Glandwr, a neighbouring vegetable box scheme, the Hub Livelihood 
shop and directly from our gate.120 

We will also sell surplus of plants and trees from our plant nursery through a local plant nursery.121 

Due to variability of conditions, it is dif ficult to outline precisely what we will have in surplus and 
when. From past experience, however, we know that when one element fails another often 
flourishes. There is always a surplus somewhere! With this in mind we have created the table below
to demonstrate typical annual sales of surplus from year 5 onwards. During the first four years we 
predict that our income from surpluses will grow steadily as the project is set up and we build 
infrastructure.

Table 27: Typical annual surplus sales.
Product Quantity Value per unit Total value/year
Eggs (half dozen) 134 £1.50 £201.00
Point of lay 
chickens

4 £16.00122 £64.00

Point of lay ducks 6 £15.00123 £90.00
Salad bags 64124 £1.00 £64.00
Nursery plants 20 £2.00 £40.00
Nursery trees 10 £7.00 £70.00
Other vegetables - - £100.00
Soft fruit - - £60.00
Gourmet 
mushrooms

3kg £10.00 £30.00

Total: £719.00

Since these products are surpluses of our own self-suf ficiency outgoing costs are absorbed in the 
'Subsistence' section of this document. 

Table 28: Total Profit from sale of surpluses.
Year 1 2 3 4 5
Total Profit (£) 141 225 537 601 719

120Letters of support are included in Appendix 10.

121Letters of support are included in Appendix 10.

122http://moonridgefarm.co.uk/shop/point-of-lay-chickens/light-sussex/

123£15.00 per duck, based on experience of local prices. 

1244 a week for 16 weeks from June to September
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4.2.4 Workshops and courses
Our activities on site will be complimented by a range of courses and workshops relating to our 
activities at the holding. We feel that it is important to have an educational element to the project. 
We have both spent a number of years involved in sustainable land management, Permaculture, 
woodcraft and wild food foraging. In addition, we have five years experience working with this 
particular site, in this climate and we now feel that we have useful skills to teach and knowledge to 
share.

Demand for such courses is on the increase. Permaculture, wild food and green wood working are 
all subjects that have received media attention in recent years. Our proximity to other One Planet 
smallholdings means we are at the centre of a movement focused on sustainable living and land 
management. The area attracts attention from those wishing to learn skills related to sustainable 
land management. Past teaching experience in the area has shown us that there is no shortage of 
people wishing to participate in courses. Tailoring our courses to our own unique skill set will 
ensure we have something different to offer.

Joe has had experience teaching several woodworking workshops in the local area. He also has 
experience participating in a number of workshops run by others. He is familiar with what is 
involved in teaching courses and has a range of skills to teach. His unique and creative 
woodworking style means he can offer something different.

Cathryn has been foraging food as a pastime for many years. She has foraged wild foods 
professionally for four years. She already runs workshops on foraging, wild food and edible 
landscapes.

We are both Permaculture Design certi ficate holders, meaning that we are quali fied to teach an 
introductory permaculture course.

We will offer the following courses;

    Foraging and wild food. Half day/full day workshop.
This course will be taught by Cathryn. Half day workshops include an introduction to foraging 
and wild food, giving an introduction to some edible wild plants, where to search for them and 
the basics of plant identi fication. Three half day workshops will be taught per year. This course 
will be offered to groups including schools, universities and family camps at Lammas at a rate of
£50 per half day. Costs will be £3.00 per course for photocopies and course materials.

Full day workshops will include more detailed information and exercises on plant identi fication, 
plant families and cooking with wild food. One full day workshop will be taught per year. 10 
places will be offered on this course. We assume an average of 7 places filled per year.  The 
course fee will be £45 per person. A £10 discount will be offered to those who use public 
transport or car share. Our costs will be tea and biscuits, photocopies, advertising and course 
materials at £3 per person.

Wild food in designed edible landscapes.
A two day course incorporating a full day workshop on foraging and wild food and a second day 
focused on integrating wild food plants into permaculture designed landscapes and forest 
gardens. The course will be taught by Cathryn. This course will be taught once per year. 10 
places will be offered on this course. We assume an average of 7 places filled per year. The 
course fee will be £80 per person. A £15 discount will be offered to those who use public 
transport or car share. Costs will be tea and biscuits, photocopies, advertising and course 
materials at £4 per person.
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Foraging and country wines
A full day workshop including an introduction to plant identi fication, foraging for wild plants 
suited to brewing, and an introduction to the process of brewing country wines and beers from 
wild plants. The course will be taught by Cathryn and Joe. This course will be taught once per 
year. 10 places will be offered on this course. We assume an average of 7 places filled per year.  
The course fee will be £45 per person. A £10 discount will be offered to those who use public 
transport or car share. Costs will be tea and biscuits, photocopies, course materials and 
ingredients at £4 per person.

Creative woodcraft
A two day course giving an introduction to the process of making woodcrafts from tree to 
finished product. Participants will learn how to select wood, methods of processing wood using 
hand tools, green woodworking skills and ways of using round wood. Each participant will leave
with a finished product. The two day course will be taught once a year. 6 places will be offered 
on this course. We assume an average of 4 places filled per year.  The course fee will be £125 
per person. A £15 discount will be offered to those who use public transport or car share. Costs 
will be tea and biscuits, photocopies, advertising and materials at £15 per person.

We will begin teaching courses on site in year 5, once we have suf ficient infrastructure in place to 
host them. Until this point Cathryn will continue to teach groups for half days three times a year.

Table 30: Breakdown of course fees and costs.
Course Average 

number of 
participants

Fee per 
participant

Total course
fees (£)

Costs per 
participant 
(£)

Total costs 
(£)

Total profit 
from course 
(£)

Income per 
year
(£)

Foraging and 
Wild Food 
(half day)

N/A £0.00 £50.00 £0.00 £3.00 £47.00 £141.00

Foraging and 
Wild Food 
(full day)

7 £35.00 £245.00 £3.00 £21.00 £224.00 £224.00

Wild food in 
designed 
edible 
landscapes

7 £35.00 £245.00 £4.00 £28.00 £217.00 £217.00

Foraging and 
country wines

7 £35.00 £245.00 £4.00 £28.00 £217.00 £217.00

Creative 
Woodcraft 

4 £110.00 £440.00 £15.00 £60.00 £380.00 £380.00

Total: £1,179.00
NB. Anticipated course fees are based on participants arriving by public transport and therefore paying the lower rate.

Table 31: Projected profits from courses.
Year 1 2 3 4 5
Total Profit (£) 141 141 141 141 1179

Premises
Most teaching will take place outside if the weather permits, the agricultural barn and workshop 
will also be used as teaching spaces. Courses will be run in the summer months.

Accommodation
There is a B&B next door and accommodation nearby in Glandwr. Free camping will be offered 
onsite.

61



Food
Food for participants will be ‘bring your own’ for day courses. We will offer lunches for the two 
day course at a charge of £3.50 per meal. Most of the produce for this will come from surpluses 
from our land. We have not included income from meals in our pro fit figures as we cannot predict 
how many students will require a lunch.
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Summary
We have described the elements which make up our land based business. The table below shows the
predicted incomes from the businesses in the first five years, to meet our target of providing for our 
basic needs from the land within 5 years. 

Table 32: Predicted revenue from business.
Part of business. Year 1 Year 2 Year 3 Year 4 Year 5
Forest garden edibles - 703.56 £1,539.26 £1,539.26 £1,781.66
Forest garden wines and ciders - - - £628.13 £1,390.53
Joseph Banks woodcrafts £300.00 £400.00 £700.00 £1,300.00 £2,061.00
Coed Y Tylluan Sales of surplus £141.00 £225.00 £537.00 £601.00 £719.00
Coed Y Tylluan courses and workshops. £141.00 £141.00 £141.00 £141.00 £1,179.00
Annual total revenue £582.00 £1,469.56 £2,911.56 £4,209.39 £7,131.19
Business related travel costs125 £121.00 £121.00 £121.00 £121.00 £121.00
Total income £461.00 £1,348.56 £2,790.56 £4,088.39 £7,010.19

 
Meeting OPD criteria– Income.
Table 33: How we will meet OPD criteria.
Essential criteria How we have shown we will meet it

The basic domestic needs of all households are met from 
income derived from produce grown and reared on the 
site, including processing and adding value, and other 
income streams derived from the productive and 
regenerative capacity of the site, such as from training 
and education courses, or consultancy directly linked to 
land based activities on the site. These latter activities 
should be clearly subsidiary to the primary activity of 
growing and rearing produce. 

Table 7 'Projected Annual Basic Needs' shows that we  
require £2409.83 per year. Table 32 'Predicted revenue 
from business' projects that we will earn £7010.19 per 
year from year 5 onwards.

Contributory criteria How we have shown we will meet it

The land based enterprise provides food and other 
products to local markets, reducing local footprints. 

All of our products will be available to local markets, 
including Siop Glandwr (less than 1 mile), Bwyd y byd (5 
miles) and outlets in Cardigan (12miles),  as described in 
Section 4.2: Income. 

Facilities for processing produce are made available to 
other local producers.

Our holding will be situated next door to the Lammas 
ecovillage and nearby there are other One Planet 
Developments. We already often share tools, workspaces 
and labour with neighbours on a good will basis and we 
will continue to do so as needed.

Training / courses / consultancy are offered as 
components of the land based enterprise to share best 
practice of One Planet Development.

As is described in 'workshops' section of our business plan
we will provide a range of courses, relating to land-based 
activities, on the holding. 

125We intend to share journeys between our various enterprises, we expect this to amount to 1545km a year, using 110 

litres of fuel as set out in Table 63 in Section 9 of this document. 
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Table 34: How we will monitor that we are meeting OPD criteria.
Target Indicator  Method
That the minimum income needs of all
occupants are met from income 
derived from land use activities on the
site. 

Annual household income and costs 
reporting.

Annual monitoring report will contain
an updated version of 'Table 7- 
'Projected Annual Basic Needs' and 
'Table 32-'Predicted revenue from 
business' along with basic accounts.

That income derived from other land 
based enterprises such as training 
and education courses, or consultancy
remain subsidiary to the primary 
activity of growing and rearing 
produce.

Annual reporting on the total value of 
produce grown and reared on the site 
compared with income derived from 
other land based enterprises. 

Annual monitoring report will contain
an updated 'Table 32 -'Predicted 
revenue from business' with a 
breakdown of how revenue was 
earned. 

That the land based enterprise 
provides food and other products to 
local markets, 
reducing other local footprints. 

Annual reporting of sale volumes and 
market areas by each on-site 
enterprise.

The annual monitoring report will list 
local outlets through which produce is
sold.

That facilities for processing produce 
are made available to other local 
producers

Annual reporting on use of processing
facilities by others. 

Our annual monitoring report will 
include details any sharing of facilities
with friends and neighbours.

That training / courses / consultancy, 
as components of the land based 
enterprise, share best practice in 
sustainable land based activities with 
the wider community.

Annual reporting on training and 
consultancy activities. 

The annual monitoring report will 
contain an updated 'Table 32-
Predicted revenue from business' with 
a breakdown of where revenue was 
earned. 
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4.3 Occupants

Objectives

We aim to create a smallholding which will provide us both with full-time employment and will 

support our needs. 

Components 

We will both play key roles in the management of the site and associated business. Having worked 

with part of the holding for five years now we have experience working with the site and a 

familiarity with the landscape. We both have a clear picture of what is involved in running the 

businesses described above. 

Cathryn's role will be orientated mainly towards the vegetable garden, livestock, forest garden 

management and the Forest Garden Edibles business, whilst Joe will focus on woodland 

management, orchards, soft fruit production, beekeeping and the woodcraft business. Joe will 

manage many of the systems for building fertility on the site such as compost, biochar and 

mycelium. We will both be involved in running the Forest Garden Wines business, as many of the 

tasks involved, such as fruit harvesting and bottling, will involve short, intensive periods of labour. 

We will both be involved in the sales of surplus foods and livestock and in the running of courses 

on the site.

Administration and marketing of the woodcraft enterprise will be managed by Joe. Cathryn will 

manage the administration and marketing of the other enterprises on site.

The tables below give more detail on how we will divide labour between the two of us and how 

many hours we expect to spend per year on specific tasks, once our systems and infrastructure are 

established.

Table 35: Joe- Land-based labour

Task Hours per year

Woodland management 139

Woodcrafts 416

Forest Garden Wines 300

Orchard, soft fruit and forest garden management 624

Workshops and courses 40

Maintenance of infrastructure 208

Marketing, sales and bureaucracy 208

Total: 1935

Table 36: Cathryn- Land-based labour

Task Hours per year

Annual vegetable growing 624

Livestock management 547

Forest garden edibles 416

Forest garden wines 100

Workshops and courses 40

Marketing and sales and bureaucracy 208

Total: 1935
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The design of the holding has evolved over the last five years since we began managing a part of 

the site. This has given us an opportunity to become well acquainted with the land, the weather 

conditions and the wider community and environment. The site has been designed to be a resilient 

closed loop system, which, after the initial set up phase, will need few outside inputs for its 

functioning and productivity. We have designed low maintenance systems to be managed by 

ourselves with hand tools and human labour. The threads of our business ensure that our work load 

and income are spread throughout the year. 

The site has been designed to accommodate and sustain Cathryn and Joe. The site will provide 

livelihoods for both of us and will require our full time presence on site for its optimum functioning

and productivity. In addition to our own presence on the site we will have small numbers of 

volunteers stay with us over the summer months. This will give us some help with the tasks on the 

holding whilst allowing us to provide volunteers with education on the management of a low impact

smallholding. Volunteers will be asked to provide their own temporary accommodation (e.g. tent, 

campervan) for the duration of their stay.

In Section 4.1 we have shown that we will comfortably manage to satisfy more than 65% of our 

food needs whilst producing some surplus to sell. We are confident that the threads of our business 

detailed above will provide more than enough land based income to meet our basic needs. Having a 

number of threads to our overall income as part of our design ensures that we will have a reliable 

income even in the event of crop failures or difficult years.

Our presence on the site is essential if we are to achieve a truly sustainable low impact lifestyle. It 

will allow us to live alongside our livelihoods, eliminating the need to travel to and from a place of 

work. It will allow us to give the project attention when and where it is needed.  This is essential if 

we are to manage the site as we intend to using hand tools and human labour. Many elements of the 

design will need attention little and often. The diversity of the crops we will grow on site will mean 

that constant monitoring is essential in order to harvest crops when they ripen, to keep an eye out 

for pests and diseases and to prevent major losses to birds or squirrels. It will allow us to spot 

potential problems before they develop.

A constant presence on the site will allow us to observe and interact with the systems and habitats 

we are creating on a daily basis. Through this we will be able to monitor the effects of our  activities

on the wildlife and biodiversity of the site. This will help us make informed choices about how to 

manage the holding in the most environmentally friendly way.
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Table 37: How we will meet OPD criteria- Occupants

Essential criteria How we have shown we will meet it. 

The number of occupants is directly related to the ability 

of the site to support their minimum 

food and income needs and the number of people needed 

to run the site effectively. 

We are have described in Section 4.1 'Subsistence' how 

we will feed ourselves from our holding. We have 

described in Section 4.2: Income how we intend to yield 

an income from the holding. In the tables above we have 

shown that we expect this to take two people 37 hours a 

week 52 weeks a year. 

Table 38: How we will monitor that we are meeting OPD criteria for Occupants

Target Indicators Method

That the number of occupants is 

directly related to the ability of the 

site to support their minimum food 

and income needs and the number of 

people needed to run the site 

effectively.

 Annual reporting on number of 

occupants by household and their 

roles on site. 

The annual monitoring report will 

detail the number of adults and 

dependents living on the holding and 

our respective roles within the 

holding. 
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5. Land management

Objectives

Our land management strategy aims to achieve a high level of productivity on the holding whilst 

maximising its wildlife holding capacity and biodiversity. It is essential that our management 

practices are of benefit to the land we live on and the wider environment. The enhancement of soil 

fertility and biodiversity on the site is key to the creation of a self sustaining system.

At present there is a stark contrast between the part of the holding we have managed for the past 

five years and the parts we have recently acquired.126 The recently acquired parts have a low level of

biodiversity, the only significant wildlife habitats being the hedgerows and some patches of scrub. 

In contrast the part we have been actively managing has literally come to life over the past five 

years and now contains many species of plants, birds, animals and insects that were not present 

when we began managing the land. This gives us confidence that our management practices on the 

remainder of the holding will have similarly positive effects. For more information on our existing 

agroforestry project please see Appendix 12.

Our objectives are as follows; 

• To create a high yielding yet diverse ecosystem which not only sustains us but also benefits 

the local, national and global environment. 

• To conserve existing habitats, creating new ones and creating wildlife corridors.

• To enhance the landscape characteristic.

Components

Biodiversity

Hedgerows

Hedgerows currently represent the most important habitat on the parts of the site we have not yet 

managed. We will begin our management of hedgerows early on in the project in order to maintain 

and enhance the existing habitats on the holding. This will involve coppicing and laying over-grown

hedgerows and replanting or layering sparse sections of hedgerow to ensure that they provide a 

continuous wildlife corridor. Hedgerows will be cut in small sections each year to minimise 

interruption of wildlife corridors and disturbance of habitat, and to minimise loss of shelter and 

screening. A high proportion of wood will be left in the hedgerows in order to maintain existing 

habitat features. We will pay particular attention to leave standard trees with hollows or crevices 

and those with ivy growing up them as these provide roosting sites for bats and nesting sites for 

birds.

Larger wood harvested will be used in the woodcraft business and for firewood, for details of 

anticipated wood yields from hedgerows please see Appendix 13.2. Some will be used to create 

habitat for insects and other wildlife or inoculated with mycelium to provide a mushroom crop, and 

eventually build soil. Smaller diameter wood and brash will be used to increase organic matter in 

the soil through the production of biochar. We will also create brash shelter belts to protect young 

trees and new plantings. Hedgerows represent a significant quantity of biomass which will be 

cycled within the system to enhance its long term health.

126 Illustrated by the 'before and after' pictures in Appendix 12.1 pg.2
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Forest garden

A forest garden is modelled on the structure of a young natural woodland, containing trees, shrubs, 

herbaceous perennials, herbs, annuals, root crops and climbers. The forest garden will be designed 

to maximise positive interactions and become a self sustaining system with fertility maintained 

largely by the plants themselves.127 The low input, perennial nature of a forest garden allows 

excellent habitat for a large diversity of fauna and flora and is significant to the biodiversity of the 

site. We will pay particular attention to planting plants which attract bees and other pollinating 

insects. We currently have one bee hive in the forest garden, we will increase the number of hives in

the future, with the aim of having six hives by year 5. We have observed in our establishing forest 

garden that an increased diversity of plants and habitats leads to a an increased diversity and 

number of insects on the site. We will include specially constructed boxes for solitary bees in the 

forest garden to provide habitat whilst natural habitats develop in the maturing garden. These boxes 

will provide habitat to mimic hollow stems, holes in deadwood or holes in the ground. The forest 

garden will create wildlife corridors across the site, linking to woodland and hedgerow habitats 

within and beyond the site. 

The early stages of the forest garden establishment will be focussed on planting the tree and shrub 

layers. Alongside fruiting trees and shrubs we will plant shelter belts, timber trees and nurse trees 

and shrubs, many of these will be nitrogen fixing or particularly good at raising nutrients from the 

subsoil. These will provide shelter and fertility within the establishing forest garden system. Some 

of these early nurse trees will be later removed to allow for the expanding canopies of fruiting 

species. In addition trees and shrubs will be planted specifically for their wildlife value, for example

trees that attract birds or bees such as Rowan, Barberry and Goat Willow. These plants can also act 

as a decoy to birds which could otherwise feast on crops we value.

As the tree and shrub layers establish the lower levels of the forest garden such as herbs, root crops 

and herbaceous perennials will be planted. These layers can be used to grow leafy greens and other 

edible perennials alongside wild flowers, bee plants and dynamic accumulators. Some trees will be 

used as a structure for climbing plants to grow up. 

The soil of the forest garden will be maintained in peak condition by being covered by plants or 

organic mulches at all times. Organic mulches will be used to suppress weeds and add organic 

matter to the soil, whilst retaining moisture in the soil and minimising erosion and nutrient leaching.

Dynamic accumulator plants will draw trace minerals and nutrients from deep in the soil, beyond 

the reach of most plants, and concentrate them in their leaves, making them available to other plants

in the system when those leaves die back.

At the time of planting, roots of plants will be inoculated with mycorrhizal fungi which work 

symbiotically with the plants and create extensive underground networks of mycelium, greatly 

enhancing the plants ability to draw in nutrients. The presence of these mycelium networks will 

greatly enhance nutrient cycling within the system, as well as improving soil structure and plant 

health. 

127Crawford, Martin, 2010 Creating a Forest Garden, Green Books, p.17
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As the forest garden matures the amount of biomass within the system will increase exponentially, 

building soils and fertility.  Logs and other woody matter will be inoculated with Saprophytic fungi.

Species used will include Garden Giant (Stropharia rugosa annulata), Oyster mushroom (Pleurotus

spp), Turkey Tail (Trametes Versicolor) and Shiitake (Lentinula edodes). Such species will be used 

to break down wood into topsoil whilst providing a crop of edible or medicinal mushrooms. Pruned 

branches and trimmings from forest garden trees and shrubs will also be used to make low brash 

hedges on contour, these will help capture organic matter in the forest garden.

Woodland and coppice

In addition to providing wood for the woodcraft enterprise and firewood the woodland and coppice 

areas will be valuable biomass production areas. A portion of the wood harvested in these areas will

be left in the woodland in order to add organic matter to the soil and provide habitat. Logs will be 

inoculated with Saprophytic fungi to provide food crops and break down woody matter into soil. 

The cool, moist conditions found in the woodland will be perfect for mushroom production. Tree 

roots will be inoculated with Mycorrhizal fungi at the time of planting, these will create mycelial 

networks in the woodland areas, enhancing the health of the woodland and coppice. Wood from the 

coppice and woodland will also be used for biochar production which will be used to invigorate 

soils throughout the holding. 

Both coppice and woodland provide important wildlife habitats. Coppice provides a regular crop of 

wood, and cutting on a regular basis provides a different habitat to a mature woodland. 

'Coppice creates a cyclical habitat and unique ecosystem, and is one of the few patterns

of symbiosis known in nature where humans are an important part of the relationship. 

When it is cut sunlight pours in, dormant seeds waiting for light emerge and different 

birds, animals and insect life move into the newly created habitat. Many rare species 

such as dormice and many types of butterflies are dependant on the coppicing 

system.'128

Woodland on the holding will provide a continuous canopy cover. Deciduous woodland is a very 

stable form of land use, regulating temperatures, moisture levels and soils beneath its canopy. A 

woodland is a complex assembly of symbiotic relationships and leaving areas of trees to grow into 

woodland rather than be cut for coppice allows woodland ecosystems to develop undisturbed by 

cutting. Within the establishing woodland we will place bird nesting boxes and bat boxes. In the 

absence of veteran trees with suitable holes for nesting and hibernating these boxes will provide 

wildlife habitat that a young woodland usually lacks.

Ponds

Ponds are one of the most valuable wildlife habitats we are able to create on the holding. They 

provide habitat and breeding grounds for a wide range of species, for example frogs and 

dragonflies. Creating habitat for species such as frogs has a knock on effect on the holding as a 

whole. Frogs eat slugs, and since creating ponds in the existing forest garden we have seen a 

reduction in slug populations which has made annual vegetable production more viable. Ponds can 

be an important food source for bats and birds hunting insects on summer evenings. Ponds also help

to create microclimates, reflecting sunlight off the water's surface. A variety of different 

microclimates on the holding will create a greater range of habitats and increased biodiversity

128Law, Ben, (2001) The Woodland Way, Permanent Publications, p.9
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Additional features for habitat and biodiversity

We will construct at least one reptile hibernaculum on the holding, as recommended by Paddy Jenks

in the Ecology Report. This will be located in the bank adjacent to the track on the lower land, this 

will ensure it gets a sunny spot as recommended. Please see appendix 3, section 5.4.1 for details.

We will incorporate bat access into the roof space of both the dwelling house and the workshop. Bat

boxes will be included in the eaves of the dwelling house, with access provided through a soffit 

board (see Appendix 4.11 for a diagram). An entrance way will be built into the roof space at one 

end of the workshop, giving bats access to a loft space. Bat roost features are recommended in the 

Ecology Report, section 5.4.2, in Appendix 3.  

Mechanisms for building soil health and fertility

Throughout the holding we will employ a number of strategies for building healthy soils, 

maintaining fertility and cycling nutrients. Many of them have been mentioned already, they can be 

summarised as follows:

Organic mulches

Organic mulches may include leaves, cut plants such as comfrey, brash, wood shavings, cut grass, 

waste cardboard and compost to name a few. Organic material is placed on top of the soil to reduce 

evaporation, suppress weed growth, insulate plants, protect the soil against heavy rains and feed the 

soil. Placing organic matter on top of the soil allows it to slowly break down and be incorporated 

into the soil. This provides nutrients and organic matter in the soil, thus feeding the soil food web.129

 

Organic mulches are key to the establishment of the woodland and forest garden, providing a 

healthy soil environment whilst suppressing competition from grasses and weeds as the young 

plants establish. Organic mulches will be used in the ongoing management of the holding in all 

intensively cropped areas where it is important to suppress weeds, such as the vegetable garden. 

Mulches will play an important role in the vegetable garden in keeping any bare soil covered to 

protect against soil erosion and loss of structure. Once established the woodland, coppice and most 

of the forest garden areas will not need mulch applied as the leaf fall from these established systems

will provide its own mulch. 

Organic matter for mulch in the forest garden will be grown within the forest garden. Plants such as 

comfrey will be grown for this purpose. Once the forest garden is established routine maintenance 

such as pruning and cutting plant growth back will provide additional organic matter for mulches. 

The holding will also contain dedicated areas for growing mulch crops. These mulches will be used 

in more intensively cropped areas such as the vegetable garden and soft fruit areas.

129Lowenfels, J & Lewis, W (2010)Teaming with Microbes, Timber Press, p.143-4
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Compost

Composting will be key to cycling organic materials within the system, turning food scraps, crop 

residues, weeds and plants grown specifically for compost production into a valuable nutrient filled 

microbe rich soil amendment. Good quality compost contains huge numbers of beneficial micro-

organisms. The addition of compost to soils spreads life into it. Where compost is added to soil the 

soil is inoculated with beneficial microorganisms, thus feeding the soil food web. A healthy soil 

food web means healthy soil and improved structure, aeration, nutrient retention, water retention 

and drainage.  In addition adding compost to soil adds organic matter and nutrients to the soil. 

Compost will form an important part of nutrient and biomass cycling within the system.130

Compost made on site will also be used to make compost teas. Compost tea is made by aerobically 

brewing a small amount of microbe rich compost in a solution of water and nutrients. The process 

take about five days and multiplies the number of beneficial microorganisms in the solution by 

many millions.  When compost tea is applied as a foliar spray, the beneficial microorganisms it 

contains outcompete pathogens for food and space on the plant leaves, protecting plants from 

disease.  When applied as a soil drench, it inoculates the area with microbes to feed the soil food 

web, greatly enhancing nutrient cycling and availability in the soil.131 

Urine

Human urine is a near perfect plant food132. We will water forest garden plants and orchard trees 

with diluted urine. Urine will be watered on the mulch and compost plant patch frequently in order 

to maintain fertility in this area, as we will often remove organic matter, and therefore fertility. 

Urine will also be added to compost heaps to activate them and add nitrogen.

Biochar

We will regularly make biochar using tree thinnings and brash, crop residues and other woody 

matter. Biochar will be produced in small batches in a specially designed low-tech conical kiln 

called a Kon-Tiki.133

Biochar is an ancient soil ingredient with the potential to substantially increase agricultural 

production whilst helping to reverse climate change through the long term storage of carbon in 

soils. Biochar is made through a process called pyrolysis: creating charcoal through the burying of 

dried plant material under controlled low temperature, low oxygen conditions. Biochar increases 

soil moisture retention, facilitates beneficial microorganisms and radically reduces nutrient leaching

by binding nutrients securely to persistent carbon molecules.134 Biochar can remain in soil for 

hundreds or even thousands of years, as evidenced by the terra preta soils in the Amazon Basin.135 

We will inoculate biochar with biological activity and nutrients such as compost teas containing 

beneficial micro-organisms and mycorrhizal fungi spores. The biochar will act as a sponge for 

nutrients and beneficial micro-organisms providing a highly beneficial soil amendment that will 

feed plants for long periods of time and help build healthy living soils.

130Lowenfels, J & Lewis, W (2010)Teaming with Microbes, Timber Press, p.131-142

131Lowenfels, J & Lewis, W (2010)Teaming with Microbes, Timber Press, p.124-125, 148-149

132Falk, Ben, 3013 The Resilient Farm and Homestead, Chelsea Green, p.107

133   For more information see Appendix 4.8

134Falk, Ben, (2013) The Resilient Farm and Homestead, Chelsea Green, p.109

135http://www.terramedics.org/earthpitbiochar/
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Perennial plant systems

Perennial plants represent a more permanent production than annuals which need to be established 

every year and spend a significant proportion of their lifespan becoming established. Once perennial

plants are established there is far less soil and ecosystem disturbance than in a system of annual 

crops. Generally less inputs are needed and the plants have time to establish large, far reaching root 

systems allowing them to access minerals in the subsoil and make them available in the topsoil. 

Root structures persist in the soil from year to year giving stability to the soil structure and 

minimising erosion. 

Large areas of the holding will be planted with systems of perennial plants. The exception will be 

the annual vegetable garden. Annual vegetables can provide reliable high yields when well 

managed and will play an important role in our food production. Annual vegetable production areas 

will be managed in a way that ensures many of the advantages of perennial cropping, such as 

permanent soil cover, are maintained through mulches and cover crops. 

Green manures

Green manures will be used mainly in the vegetable garden where soil is frequently left exposed 

after the removal of a crop. They will be used to cover and condition the soil on beds in between 

crops. Green manures add nutrients and organic matter to the soil, and have the added advantage of 

being grown where they are to be used. After they have grown to a certain size green manure crops 

are cut and turned into the soil or laid on top as a mulch. Roots of green manure crops improve the 

soil structure. Having a crop growing rather than leaving bare soil protects the soil from erosion and

loss of structure. Growing crops of green manure gives the land a rest in between crops; anything 

grown during this period is reincorporated into the soil.136

Minimising soil erosion

We have built in measures to minimise soil erosion and nutrient leaching in our design and 

management of the holding. 

We will minimise digging in the vegetable garden in order to maintain good soil structure. This will

be achieved using raised beds and by adding organic matter such as compost and mulch as a top 

dressing on beds rather than digging it in. By maintaining healthy levels of organic matter in the 

soil, we will give it good structure and create loose fertile soil. Where seed beds need to be created 

we will only disturb the top layer of soil, leaving the deeper soil structure intact. We will use a 

broad fork to loosen and aerate the lower soil layers without digging or damaging the soil structure.

Soils will be protected from heavy rains and drying out with permanent plant covers and organic 

mulches. This will ensure that the soil is always well covered and bare soil is not exposed for any 

length of time.

Shallow gradient ditches and on contour swales will be used in the design to slow the movement of 

water throughout the site. The part of the holding we have been managing includes ditches on a 

very shallow gradient. In all but the heaviest rains these catch water and allow it to soak into the 

landscape, providing water for the trees and plants below. This minimises surface runoff and soil 

erosion. The ditches catch organic matter and hold it in the landscape. The shallow gradient of the 

ditches allow water to be conveyed to ponds during the heaviest most prolonged rainfall. This 

prevents the land below getting too saturated during very wet periods.

136Fortier, J.M, (2014) The Market Gardener, New Society, p. 70-75
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Brash from pruning and trimming trees on the holding will be laid along contour in key places, 

particularly on steep slopes. These hedges will provide habitat, prevent nutrients running off the 

land, capture organic matter such as leaf litter and eventually decompose and add organic matter to 

the soil. They can be used to provide shelter and favourable microclimates for young plants and 

trees.

Adding biochar to soils will improve soil structure and increase nutrient and water retention in the 

soil, minimising nutrient leaching and holding fertility in the landscape.

Fungi

Fungi will play a key role in breaking down woody matter into soils. They are crucial to the health 

and resilience of the ecosystem.

Mycorrhizal fungi 

Mycorrhizal fungi form mutually beneficial symbiotic relationships with host plants. These fungi 

form extensive subterranean networks of spongy mycelium, associated with the plant roots and 

extending far beyond the root zone of the plant. This mycelial network dramatically increases the 

availability of nutrients and essential elements to the plant and improves soil structure. Mycorrhizal 

fungi cycle nutrients and make them available to the roots of the growing plants, they are able to 

bring in distant nutrients and moisture to the plant.

The presence of these fungi in the soil is key to a healthy ecosystem and enables the closed loop 

fertilisation of crops within the forest garden system. Plants with mycorrhizal fungal partners can 

resist diseases far better than those without.137 Mycorrhizal inoculants are available commercially 

and can also be made using spores collected from species of mycorrhizal fungi. Plants and trees will

be inoculated at planting time by dipping the roots in a mycorrhizal inoculant.

Saprophytic fungi

Saprophytic fungi are decomposers of organic matter. From dead plants fungi recycle carbon, 

hydrogen, nitrogen, phosphorus and minerals into nutrients for living plants and other organisms 

sharing the habitat.138 Saprophytic fungi will be used to inoculate logs, brash piles and other woody 

matter, turning them into soils and yielding edible and medicinal mushrooms. Mycelium will be 

grown in controlled conditions, mainly on wooden dowels. When we come to inoculate logs with 

this mycelium we will drill holes in the logs and hammer myceliated dowels into the holes, 

allowing the mycelium to spread throughout the log.

Cultural Heritage

There are no historic or archaeological features to be considered on this site.

Landscape

The most significant landscape features currently on the site are the existing hedgerows and stone 

walls. Hedgerows will be managed traditionally by coppicing and laying. Native species will be 

used where new trees are planted in the hedgerows. Management of hedgerows will help integrate 

the site into the landscape whilst maintaining the character of the surrounding area. Traditional 

stone walls either side of gateways will be repaired and maintained, any repairing or rebuilding will 

be done in a traditional manner.

137Stamets, P (2005) Mycelium Running, Ten Speed Press, page 24-25

138Stamets, P (2005) Mycelium Running, Ten Speed Press, page 19
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Siting the Buildings

In Section 3: Strategy, we have given in depth details of our reasons for the siting of the buildings. 

The buildings will be sited in close proximity to one another. The site gets good sun for passive 

solar heating in the dwelling, has shelter from winds and screening from neighbouring dwellings. 

Access to the site of the buildings can easily be made without excessive use of resources. 

Minimising Visual Impact

In the Design/Strategy section we have given details of each element of our design, where it will be 

sited within the holding, and our reasons for this. We have carefully considered the design and 

placement of those elements that are potentially intrusive on the landscape such as the buildings and

the track. These will be terraced into the landscape to minimise their visual impact. They have been 

placed in relation to the existing hedgerows on the holding, ensuring that the site of the building is 

well screened. Woodlands and Forest Garden areas have been carefully placed in relation to the 

buildings in order to provide additional screening and shelter.

No changes made to improve access to the holding will be visible from public roads. The holding is 

situated along existing private tracks leading to both residential and agricultural property. The 

gateway in the south east corner will be widened to accommodate the access track. Traditional stone

walls will be rebuilt either side of the entrance way to give it the same aesthetic as the original 

gateway.

The holding has been designed to be aesthetically pleasing and to be in keeping with the 

surrounding landscape. A significant proportion of the site will be covered by tree and shrub 

canopies, giving the whole site a similar appearance to the wooded Cwm Cedni valley below.
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Table 39: How we will meet OPD criteria- Land management

Essential criteria How we have shown we will meet it

All existing semi-natural and other important habitats on 

the site are conserved and 

enhanced through appropriate traditional management. 

We have identified all semi-natural and important habitats 

on the site (the most notable being the hedgerows) and 

have an active management approach that conserves and 

enhances them (through occasional cutting in the case of 

the hedgerows). 

All cultural heritage features (e.g archaeology) on the site

are conserved and enhanced through appropriate 

management. 

There are no cultural heritage features on the site.

The landscape of the site is enhanced by the addition and 

traditional management of characteristic or once 

characteristic local landscape features that, amongst 

other things, may be used to screen and filter views to 

built elements of the proposals and to provide shelter and 

screening to horticultural areas. 

We will enhance the landscape character through the 

planting of additional deciduous woodland (characteristic 

to the Cwm Cedni valley) which will further enhance 

domestic and horticultural micro-climates. 

Buildings and other structures and access tracks are 

located where they can be recessed into the landscape 

and do not stand out in views from public vantage points.

Existing hedgerows, landscaping and planting around 

buildings will create a visual screen from nearby 

dwellings. Both the design of the buildings and the 

materials used will help them blend in to the landscape 

and minimise visual impact. 

Contributory criteria How we have shown we will meet it

Existing semi-natural habitats are extended or once 

characteristic habitats are recreated, ideally creating 

wildlife corridors across the site, linking to other habitats 

beyond the site. 

The woodland areas and Forest Garden areas will recreate 

semi-natural habitats and resemble the woodland cover, 

characteristic of the Cwm Cedni valley.

Populations of once characteristic farmland birds of the 

local area are increased through appropriate habitat 

creation. 

A wide variety of habitat will be created across the 

holding including short-rotation-coppice, Forest Garden 

and woodland. We have seen locally (both on our own 

land and next door at the Lammas Ecovillage) that these 

approaches will lead to an increase in both numbers and 

diversity of birdlife. 

Soil organic matter is increased. The land management practices will naturally lead to an 

increase in soil health and organic matter. Many of our 

approaches revolve around the practice of building 

organic matter (for example using mulches to suppress 

weeds and feed the soil in the gardens). 

Populations of pollinating insects are increased. The land management practices will naturally lead to an 

increase in insect numbers and diversity through habitat 

creation. 
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Table 40: How we will monitor that we are meeting OPD criteria- Land management

Target Indicator  Method

That all existing semi-natural habitats

are in favourable condition. 

Spread of characteristic species of that

habitat against an established baseline.

Decline in non-characteristic / 

commercial agricultural species 

within each habitat (seek advice of 

Wildlife Trust). 

The annual monitoring report will 

include a description of the health of 

the hedgerows across the holding 

which highlights the increase or 

decline of species as identified in the 

Ecology Survey 

That all identified cultural heritage 

features are maintained in good 

condition.

No cultivation or soil erosion over 

buried archaeological sites and 

historic earthworks. Scrub and trees 

removed over buried archaeological 

sites and historic earthworks. Above 

ground historic/ cultural features 

stabilised and scrub / trees removed. 

The annual monitoring report will 

identify any newly discovered cultural

heritage features and will describe a 

management regime that will maintain

any such features in good condition. 

That there is an increase in the 

number and /or area or length of 

traditional characteristic landscape 

features and all are under 

appropriate traditional management.

 Increase in the number / area / length 

of landscape features. Increase in the 

number / area / length of  landscape 

features. 

The annual monitoring report will 

report on the management of the 

woodland and will quantify the areas 

of new woodland planted. 

That (named) semi-natural habitat(s) 

are extended / created.

Area of new habitat. Spread of 

characteristic species of that habitat. 

The annual monitoring report will 

report on the creation and 

establishment of the Orchards and 

Short Rotation Coppice areas 

described in Section 3: Strategy.

That there is an increase in the 

population of farmland birds on the 

site.

Number of breeding farmland birds on

the site against an established 

baseline.

No baseline for the number of 

breeding farmland birds has been set. 

Should the opportunity arise for such 

a survey to be commissioned this will 

be recorded in the annual monitoring 

report. 

That there is an increase in the 

population of honey bees.

Number of active bee hives on site. Our annual monitoring report will 

contain numbers of active bee hives 

onsite.
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6. Energy, water and waste
6.1 Energy

Objectives

• To source energy from site as much as is possible.

• To seek to minimise our energy needs through good practice and design. 

Components

Domestic energy

Heating and cooking.

A number of design features and good habits will ensure that we minimise the amount of fuel we 

require to heat our dwelling;

• The house is is designed to maximise passive solar gain which will be stored in thermal 

mass in the day and warm the house through the night.

• It will be well insulated, using straw bales and sheep's wool, which will further reduce our 

heating needs.

• All windows will be double glazed using glazing with low U-values.

• There will be a draught lobby for the front and back door. 

• We will heat the house, heat water and cook on a wood boiler cooker such as 'La Nordica 

Thermo Rosa DSA.' Which has a very high efficiency rating (80%) and a very low wood 

consumption rate. 

• In the summer we will cook outside on a rocket stove139 which uses small diameter wood 

and is a very efficient alternative to gas.

• We often use, and will continue to use, a pressure cooker to further minimise our wood 

consumption. 

• On sunny days when we are creating surplus energy from PV panels we will use an electric 

slow cooker. 

We project that we will require a maximum of 5 Oven Dry Tonnes of firewood to fuel our domestic

heating and cooking.140 

139See http://www.rocketstove.org/images/stories/design-principles-for-wood-burning-cook-stoves.pdf for design 

principles of a rocket stove. 

140A study buy North Kesteven council shows that strawbale houses can use as little energy as 83kWh/m². Our 

dwelling house will have a floor area of 98m², one ODT of firewood provides 3869kWh of energy.  83kWh/m² x 

98m²]/3869kWh=  2.1 ODT of firewood. http://www.strawworks.co.uk/straw-bale-in-north-kesteven/ 
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Electricity  .

We have lived off grid for a number of years now. Our current source of electricity is 350 watts of 

photovoltaic panels. This has taught us to be thrifty with electricity, finding numerous ways of 

minimising our energy consumption. Some key methods we will use are as follows;

• We will use low wattage LED lightbulbs, carefully positioned to spotlight the key areas of 

the rooms. 

• We will ensure that no appliances are needlessly left on ‘standby’

• We will wash our clothes by hand and then make use of an electric spinner instead of 

wringing them out.

• We are prepared to live without electrical 'extras' if we find ourselves short of electricity.

 The average household in the UK uses 9kWh of electricity per day.141 At the moment we produce 

an average of 1.3kWh of electricity per day142, which varies between 0.5kWh in the winter and 

2.2kW in the summer. We use this electricity to power our lighting, to charge mobile phones and 

occasionally to use laptops and kitchen appliances (a stick blender and a coffee grinder). During the

summer we often find ourselves with a surplus of power which allows us to use power tools, an 

electric slow cooker, to power a stereo and to use laptops and kitchen appliances more often. 

Although our current infrastructure gives us sufficient power, we aim to increase our energy 

production to an average of 2.4kWh of electricity per day for domestic use. This will vary between 

0.9kWh on a winter's day and 3.9kWh on a summer's day. We will use it as follows:

Basic domestic electrical appliances:

• Lighting143= 36.5kWh/year

• Laptop use144= 65.7kWh/year

• Mobile phone charges145= 1.46kWh/year

• Economical freezer146= 219kWh/year

• Electric spinner147 = 1.56kWh/year

• Kitchen appliances148=5.59kWh/year

• Total: 329.81kWh/year or 0.9kWh per day

1413,300 kWh per year https://www.ofgem.gov.uk/ofgem-publications/76112/domestic-energy-consump-fig-fs.pdf

1420.35 kilowatts of PV panels x average 4 hours of sunshine x 0.95 efficiency

143 10 x 2w led bulbs for 5 hours per day= 0.1 kWh/ day or 36.5 kWh/ year

14445w x 4 hours per day x 365= 65.7kWh

1452w x 2 phones x 1 hour/day x 365= 1.46kWh

146Such as the BOSCH GCM28AW30G Chest Freezer which uses 219kWh annually.

1470.03kWh per use www.reuk.co.uk/wordpress/energy-efficiency/save-electricity-with-a-spin-dryer/use per week

0.03kWh x 52= 1.56 kWh per year

148Stick blender (300w x 15 minutes/week= 3.9kWh/year ) and coffee grinder (130w x 15 minutes/week= 

1.69kWh/year)
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Use of energy in enterprises.

Woodcrafts

Joe's woodcraft enterprise will require a purpose built workshop with an electricity supply. His 

current workshop uses an average of 1kWh/day, however, the majority of energy is currently used 

on lighting. This is because Joe's current workshop has no natural lighting, the light bulbs are strip 

lights and therefore very energy intensive. We anticipate that a purpose built workshop with natural 

lighting and energy efficient LED bulbs will halve his energy usage to 0.5kWh.

Forest garden enterprise

The forest garden produce enterprise will require a food safe kitchen for the production of wines 

and ciders. We will use the kitchen to produce 10 batches of fruit wine a year and 2 batches of 

cider. A number of the wines will require cooking facilities, this will vary from year to year 

depending on which wines we decide to produce. The kitchen will be fitted with a wood stove for 

cooking which we have allotted a generous quota of 1 ODT of firewood per year. The room will be 

kept at a constant temperature by use of insulation, thermal mass and passive solar heating. 

To satisfy food safety guidelines149, we will install an electric tankless water heater, such as the 

'Heatrea Sadia Express'150 to produce hot water for cleaning and hand washing (which uses 

0.06kWh to heat a litre of water to 50°c). We predict we will require, on average, 1010 litres of 

warm water for cleaning per year (as detailed in Section 6.2: Water). This will require 49kWh of 

electricity per year or around 0.13kWh per day.151

Electricity production

Table 41: Projected electricity use

Area Current use (average per 

day)

Projected use (average 

per day)

Projected use (average on a 

winter's day)

Domestic 1.3kWh/day152 2.4kWh/day153 0.9kWh/day

Woodwork 

business

1kWh/day 0.5kWh/day154 0.5kWh/day

Forest garden 

business

0 0.13kWh/day155 0.13kWh/day

Total: 2.3kWh/day 3.03kWh/day 1.53kWh/day

149  “You must have an adequate supply of hot and cold water and adequate facilities, where necessary, for cleaning, 
disinfecting and storing utensils and equipment.”  Pg.9 Food Hygiene, A guide for businesses, Food Standards Agency 
(June 2013)

150https://www.heatraesadia.com/products/cylinders-and-hot-water/electric-vented-storage/express.htm

1511010 litres of water for cleaning. 0.06kWh heats 1 litre by 50°c, it will be mixed with a minimum of 20% cold water

to bring it's temperature down to a safe, usable level. We will need to heat 808litres, per year requiring 48.5kWh of 

electricity.

152Based on an average of 4hours of sun a day and 350watts of solar panels.

153To ensure that we have at least 0.9kWh of domestic electricity even on winter days.

154The majority of energy is currently used on lighting as Joe's current workshop has no natural lighting and the light 

bulbs are energy intensive. We predict that a purpose built workshop with natural lighting and energy efficient LED 

bulbs will halve his energy usage.

155Electric tankless water heater in food safe kitchen.
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Sources

Solar PV

It is estimated that in Pembrokeshire there is on average 1.5 hours of sunshine per day in December 

and 6.5 hours of sunshine per day in June. On balance there are 1552 sunshine hours annually and 

approximately 4.0 sunlight hours each day.156 

We expect our total average electricity use (across the year) to be 3.03kWh per day as shown in the 

table above, however we will need to ensure that we produce a minimum of 1.53kWh/day in winter.

In order to meet these needs we've calculated that we will need 1200w of solar panels. 800w of 

these will be mounted on a south facing part of the dwelling house roof  whilst the remaining 400w 

will be positioned at ground level. All panels will be positioned at an angle of between 25 and 30º157

achieving between 95% and 100% efficiency. We've calculated that this will produce 1664kWh of 

electricity per year158, an average of 4.6kWh per day varying between 1.7kWh159 during winter and 

7.4kWh during summer160.

Electricity storage

Our photovoltaic panels will charge a bank of 5 Trojan J185H-AC batteries161 which will balance 

out our supply and demand of electricity ensuring that we have a consistent supply even during 

periods of cloudy weather. 

Solar water heating

We will use roof mounted solar water heating panels to produce hot water for domestic purposes. In

the winter, domestic hot water will be heated by the wood boiler cooker. Hot water required for the 

food safe kitchen will be heated by an electric tankless water heater all year round.

Fuel used for land management

We will minimise the fuel needed for land management by doing the majority of jobs using hand 

tools. We will, however, use a chainsaw for tree work. This will require a small amount (under 30 

litres per year) of unleaded petrol which we will source at a local petrol station.

Fuel used in vehicles for domestic and business use

We will convert our car to run on waste vegetable oil which is available locally at Bwlchygroes. 

156http://www.metoffice.gov.uk/public/weather/climate/gchzjb39w

157Please see Appendix 1.6, house design for more details.

1581200w x 4 hours of sunlight per day x 365 days =1752kWh per year, 1752kWh * 95% efficiency= 1664kWh

1591200w x 1.5hours x 0.95= 1.7kWh

1601200w x 6.5hours x 0.95= 7.4kWh

161http://www.trojanbattery.com/pdf/datasheets/J185HAC_Trojan_Data_Sheets.pdf
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Wood production.

Firewood will be grown on site in Short Rotation Willow Coppice, taken from hedge trimmings and

thinnings in woodland areas. 

We plan to satisfy our firewood needs by planting 6000m² of Short Rotation Willow Coppice on the

Upper Land.162 Our research shows that this area will yield an average of 6 oven dried tonnes of 

firewood per year by year five163, thus satisfying our firewood needs. 

Biomass willows yield more biomass per year than any other crop in Britain and are particularly 

suitable to our needs due to ease of growing and harvest. They can grow up to 3m p.a., provide a 

rich wildlife habitat and build fertility through their leaf litter. 

In the short term, whilst the willow stools are establishing themselves, will also make use of off-

cuts from building projects and carpentry work to supplement our woodshed whilst reducing waste.

162More information on this Short Rotation Coppice can be found in 'Section 3. Strategy' of this document.

163 Nix, J (2008) Farm management Pocket Handbook, Imperial College London, page 71 
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Table 42: How we will meet OPD criteria- Energy

Essential criteria How we have shown we will meet it

The energy needs of the site will be minimised through 

suitable design and use of technology, including that 

which enables re-use

We have described in the previous section the measures 

we will take to minimise energy use.

All of the energy needs of all activities shall be met from 

sources of renewable energy on site, with the exception of 

small amounts of non-renewable fuel for particular uses 

for which they are best suited and justifiable (para 3.60). 

The Gelli Y Gafel household will meet all of its domestic 

heating requirements entirely from timber / biomass 

grown on site. 

Within 5 years the Gelli Y Gafel household will power all 

domestic cooking using biomass grown on site. 

The Gelli Y Gafel household will use no more electrical 

energy than is produced on site. 

Contributory criteria How we have shown we will meet it

The embodied energy of renewable energy equipment 

should not outweigh its benefits from energy generation.

A recent study by researchers from the Netherlands and 

the USA (Fthenakis, Kim and Alsema, 2008)164 found that 

it takes 250kWh of electricity to produce 1m2 of 

crystalline silicon PV panel. Under typical UK conditions,

1m2 of PV panel will produce around 100kWh electricity 

per year, so it will take around 2.5 years to "pay back" the 

energy cost of the panel. PV panels have an expected life 

of at least 25-30 years 165, so under UK conditions a PV 

panel will, over its lifespan, produce many times more 

energy than was required to manufacture the panel. 166

Human and animal labour should replace the use of non-

renewable energy whenever possible and practical.

Our smallholding will be mainly run by human labour. 

We will also have an element of animal labour e.g using 

sheep to mow the grass in orchards instead of using a 

tractor. 

Table 43: How we will monitor that we are meeting OPD criteria- Energy

Target Indicators Method

That all of the energy needs shall be 

met from sources of renewable energy

on site. 

Annual reporting on use of renewable

energies generated on site (as 

percentage of energy needs). 

The annual monitoring report will 

contain a description of our energy 

usage and production patterns which 

details sources, methods and 

quantities. It will include figures for 

the amount of renewable electricity 

we generate as well as figures on the 

amount of electricity we consume 

both domestically and in our land-

based businesses and data on the 

amount of biomass we consume as 

well as data on our use of non-

renewable fuels. 

Annual reporting on use of all non-

renewable fuels, recorded in terms of 

use (what for) and amount (quantity).

Annual reporting on quantity of 

electricity exported to the grid and 

imported from the grid. (Note: all 

purchased energy will form part of 

the EFA making it necessary for 

energy use to be minimised)

164 http://pubs.acs.org/doi/pdfplus/10.1021/es071763q 

165 http://info.cat.org.uk/questions/pv/life-expectancy-solar-PV-panels 

166 http://info.cat.org.uk/questions/pv/what-energy-and-carbon-payback-time-pv-panels-uk 
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6.2 Water

Objectives
We aim to be self-suf ficient in water, minimising our use of it and reusing it as many times as 
possible before it leaves our land. 

Components

Minimisation
Living off grid for a number of years, and personal experience of having to transport all of our 
household water by hand, has led us both to deeply value water and develop strategies to conserve 
it. 

We will minimise the use of water on our holding by the following strategies:
• Using a composting toilet rather than a flushing one will reduce our household water 

requirements by more than one third.167

• Our growing methods in our outdoor vegetable garden (low-dig growing and mulching) will
reduce the need for watering outside, even in the summer. 

• Washing-up by hand as opposed to using a dish washer.
• We will install spray taps on all sinks. 
• Installing a shower instead of a bath. 

Usage

Domestic
The average person in the UK uses 150 litres of water per day domestically168 which for a 
household of two would amount to 300 litres per day. Based on this average and our current water 
consumption, we have calculated that we will require no more than 180 litres of spring water for 
domestic use.

This breaks down as follows;

• Drinking water: 6 litres/day169

• Water used in cooking: 20 litres/day
• Dish-washing: 40 litres/day170

• Showers: 45 litres/day171

• Clothes washing: 39 litres/day172

• Miscellaneous173: 30 litres/day
• Total: 180 litres

167 www.waterwise.org.uk/pages/faqs.html 

168  www.waterwise.org.uk/data/resources/25/Water_factsheet_2012.pdf

1692 litres per day per person plus 2 litres spare for guests

1704 x 10 litre washing up bowl

171Shower head rate of 3 litres per minute, one 15 minute shower every other day for two people.

172Based on 273 litres of water per week used for hand washing of clothes.  

173Hand-washing, toothbrushing etc.
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Agricultural
Spring water will only be used agriculturally for drinking water for animals.Two sheep will require,
on average 10.5 litres per day.174 Eleven chickens will require 5.5 litres per day.175

Water for plants in our glasshouse and outdoor vegetable gardens will be collected from the roofs of
our buildings and stored in containers and ponds for future use. This is illustrated in Appendix 1.11.

Business
The only aspect of our business that will require spring water is the food safe kitchen which will be 
used for brewing wines and ciders. At peak production we intend to be producing 1000 litres of fruit
wine and 1500 litres of cider and perry per year and expect that this will require 1974 litres per year 
(or an average of 5 litres per day) of spring water as set out below. 

Table 44: Annual spring water required for wine
Process Water requirement (litres/year)
Water added to brew 660176

Cleaning of food safe kitchen 600177

Cleaning of equipment 300178

Total: 1560

Table 45: Annual spring water required for Cider
Process Water requirement (litres/year)
Cleaning of Apples 300
Cleaning of food safe kitchen 80179

Cleaning of equipment 30180

Total: 410

174  Adult sheep = 4 litres per day, lactating Ewes 10 litres per day. [(4x2x365)+(6x150)]/365=10.5 litres a day.

http://fifesmallholder.co.uk/sheep-water

175 http://www.yourchickens.co.uk/care-and-advice/how_much_water_do_hens_drink_1_1123117

1761000 litres will contain up to 66% water, however many wines will be made solely from juice

17720 litres per clean, 10 brews of 100 litres, 3 stages of fermentation, 30 cleans. (30 x 20=600)

178    10 brews of 100 litres, 2 types of fermentation vessel. 20 cleans. 1 clean=15litres. 15 litres x 20=  300 litres.

17920 litres per use. 1 brew of cider, 1 brew of Asian perry, 2 stages of fermentation (bucket, bottling). 4 cleans. 4 x 

20=80litres.

18015 litres per use. 1 brew of cider, 1 brew of Asian perry, 1 type of fermentation vessel (bucket). 2 cleans. 2 x 15l= 

30litres 
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Sources
We have a contractual right to spring water from the Fynnon Deg spring, which is marked with a 
blue X on Location map in Appendix 1.1. The spring has been in use for hundreds of years and is 
currently managed by Mrs Burke of Pontygafel farm. It is gravity fed and does not require filtering 
or UV treatment to meet drinking water standards. Water from the Fynnon Deg spring will be used 
for domestic water, for our animals and for use in our food safe kitchen.

We have designed all of our buildings to collect roof water. The roof water will be used for 
agricultural purposes such as watering the glasshouse, occasional watering of the outdoor vegetable 
garden and watering of the propagation area. Any excess water will replenish ponds and support 
wildlife there. Appendix 1.11 contains a water flow diagram which illustrates the movement of 
water through our holding.

We will reuse our domestic and business grey water by cleaning it in a reed bed system181 and then 
storing it in ponds182 which will also serve as reservoirs for irrigation during dry periods. 

Table 46: Summary of spring water usage.
Domestic 180 litres/day
Agricultural 16 litres/day
Business 5 litres/day
Total: 201 litres/day

181More information on our reed bed systems can be found in Section 3: Strategy and  more information on reedbeds in

general is contained in Appendix 4.9.

182Ponds are shown on the map contained in Appendix 1.3.

86



Table 47: How we will meet OPD criteria- water
Essential criteria How we have shown we will meet it

The water needs of the site will be minimised through 
suitable design and use of technology, including that 
which enables re-use. 

Water usage will be minimised by good design and good 
habit as is described above.

Rainwater harvesting from buildings and structures must 
be maximised.

All of our buildings will collect rainwater from their roofs.

 All of the water needs of all activities should be met from 
water available on site, unless there is a more 
environmentally sustainable alternative. Abstraction from 
water bodies (including groundwater sources) must be at 
levels that do not cause environmental harm. Harm would
result from the lowering of surface and ground water 
levels. 

All our water needs are currently supplied by the Ffynnon 
Deg spring which issues into the Afon Gafel. Collecting 
water from the spring does not result in any appreciable 
drop in ground water levels. 

Contributory criteria How we have shown we will meet it

Any water pumping should be renewably powered.  We have designed the site so that all water will be gravity
fed and no pumping will be required.

Any ponds / lakes created should maximise habitat 
creation and should not destroy important existing 
habitats. 

The ecological assessment (included in the appendix 3) 
identi fies the ponds as a feature of conservation value, and
it considers the improved pasture, which it replaced, to be 
of low ecological interest. 

Table 48: How we will monitor that we are meeting OPD criteria- Water
Target Indicator  Method
That all water needs are met from 
water available on site (unless there 
is a more sustainable alternative).

Annual reporting on use of water 
sources (amount used from each 
source), including that harvested from
site and that abstracted from water 
bodies (surface and ground water). 
Annual reporting on ground and 
surface water levels (reported on 
monthly basis). 

The annual monitoring report will 
contain a description of our water 
usage, abstraction and harvesting 
patterns which details sources, 
methods and quantities. It will also 
report on ground and water surface 
levels. 
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6.3 Waste

Objectives

In designing our smallholding we have used the permaculture technique of looking at land 

based activities as a collection of inputs and outputs. By doing so, we often notice that the output of 

one activity can be satisfy the input needs of another. Permaculture teaches us that, in effect, there is

no waste, only misused outputs.

Example: A chicken has the input of food and the output of manure. Our vegetable 

garden has the input of fertility (which can be obtained from chicken manure) and the

output of vegetables (the scraps of which may even become an input for the chickens 

as forage!)183

In designing our smallholding we have aimed to match up as many of the inputs and output of 

different elements as possible, thus creating a system which produces very little waste. 

From time to time we will create a small amount of waste that cannot be used or assimilated on the 

holding. On these occasions we will ensure to dispose of it responsibly, minimising our negative 

effect on the environment. 

Components

Domestic food waste

All domestic food waste will be composted or fed to animals. More information on composting is 

contained in Section 5: Land management under heading 'Mechanisms for building soil health and 

fertility.'

Grey water

Grey water from the house and barn will be cleaned in reed bed systems184 and then stored in ponds 

for irrigation and creation of wildlife habitat. A water flow diagram illustrating our strategy for 

reusing water on site is contained in Appendix 1.11.

Humanure

We will collect human waste in an above ground composting toilet which separates urine from 

faeces. Urine will be watered onto the mulch growing area to add fertility and added to compost 

heaps to add nitrogen and speed up decomposition.185 Faeces will be composted separately for 3-4 

years, until they are completely decomposed, and then spread around the bases of fruit trees as 

fertiliser.186 

183 For more information please see 'The Chicken Connection' in Appendix 4.1.

184More information on reed bed systems is contained in Section 3: Strategy and Appendix 4.9

185More information on use of urine is contained in Section 5: Land management under the heading 'Mechanisms for 

building soil health and fertility.' 

186For more information on Composting Toilets please see Appendix 4.7
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Packaging

Reduce: Our largely self-sufficient lifestyle will allow us to minimise buying things in. When we do

buy things in we often buy in bulk, which reduces the amount of packaging.

 

Reuse: The majority of packaging we accumulate can be reused (glass jars, bottles, plastic bags, 

paper, card.)

Recycle: After reducing and reusing only small amount of plastic and metal remains to be recycled.

Animal bedding

Animal bedding will be composted and eventually returned to the land.187

Organic waste from agriculture

Organic waste from agriculture, for example non-edible parts of plants or fruit pulps left over from 

wine making, will be composted and returned to the land.

Woodwork offcuts

Any offcuts from building infrastructure or from Joe's woodcraft business will be seasoned and 

used for firewood.

Unrepairable tools, domestic appliances

On the few rare occasions when we create non-biodegradable waste we will dispose of them 

responsibly at the local civic amenity recycling centre at Hermon. 

Table 49: How we will meet OPD criteria- waste.

Essential criteria How we have shown we will meet it

All biodegradable waste produced on site is assimilated 

on site in environmentally sustainable ways. 

We will compost all organic waste on the smallholding as 

described above and in Section 5: Land Management.

The only exception to this is occasional off-site disposal of

small non-biodegradable amounts of waste, which cannot 

be assimilated on site which arise from things used on site

wearing out or breaking irreparably

We will avoid buying any goods which cannot be reused, 

recycled or composted. However there are a few rare 

occasions where we foresee creating non-biodegradable 

waste. We will dispose of non-biodegradable wastes 

responsibly at  the local civic amenity recycling centre at 

Hermon. 

All waste handling and assimilation on site must comply 

with Environment Agency guidelines. 

We are careful to manage our organic waste with health 

and safety in mind and we comply with all Environment 

Agency guidelines. 

Contributory criteria How we have shown we will meet it

The re-use of organic waste on site should increase 

overall site fertility and productivity so long as this is not 

at the expense of important semi-natural habitats 

dependent on low soil fertility.

We do not have any semi-natural habitats dependent on 

low soil fertility. We will use our 

organic waste to improve soil health and depth in our 

gardens, fruit growing areas, orchards and woodland areas

as described in Section 5: Land Management.

187More information on composting is contained in Section 5: Land management.
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Table 50: How we will monitor that we are meeting OPD criteria- waste.

Target Indicator  Method

That all biodegradable waste 

produced on site will be assimilated 

on site in 

environmentally sustainable ways. 

The annual monitoring report will 

contain a description of our on-site 

biodegradable waste assimilation 

processes. 

The only exception to this is 

occasional off-site disposal of small 

amounts of non- biodegradable waste 

items which cannot be assimilated on 

site that arise from things used on site

wearing out or breaking irreparably.

Annual reporting on quantity of all 

waste production by types of waste 

and sources - domestic and other 

(specified). Annual reporting on 

quantity of on site waste assimilation 

and offsite waste disposal. 

The annual monitoring report will also

contain a breakdown of the types and 

quantities of waste we produce. 

That all waste handling and 

assimilation on site must comply with 

Environment Agency guidelines.

Annual statement of compliance with 

Environment Agency guidelines. 

The annual monitoring report will 

include an annual statement of 

compliance with Environment Agency

(Natural Resources Wales) guidelines.

That the re-use of organic waste on 

site should increase overall site 

fertility and 

productivity, so long as this is not at 

the expense of important semi natural 

habitats dependent on low soil 

fertility.

Addressed in annual reporting of on-

site waste assimilation (see above) 

The annual monitoring report will 

contain a description of our on site 

biodegradable waste assimilation 

processes. 
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7. Zero Carbon Buildings
Objectives

We have designed all of our buildings with the aim of having minimal environmental impact. They 

will be constructed using a combination of locally available natural materials and recycled 

materials. They are designed to minimise energy input in construction and use, and to maximise 

environmental performance. All buildings will be 'Zero Carbon' in construction and use in 

alignment with the aspirations of the Welsh government.

Components

Domestic

Zero Carbon in construction

The code for sustainable homes assessment (see Appendix 6) compiled by Sureline Design Services

Ltd demonstrates how we will meet the required standards with regard to the construction of our 

dwelling. The way in which all uncategorised or innovative materials can be justified in the context 

of the Code For Sustainable Homes is clearly laid out. See Appendix 7 for Outline Specification of 

Dwelling.

The build will be carried out with minimal use of heavy equipment or machinery. Wherever 

possible we will carry out work with hand tools and skilled labour. The building will be constructed

almost entirely by ourselves and a small team of volunteers. Where appropriate we will bring in 

local skilled tradesmen such as plumbers and electricians. This approach will ensure that the build 

creates minimal environmental impact, noise and disturbance. Building primarily with natural 

materials means that most waste materials can be assimilated on site.

Zero Carbon in use

No clear definition is given of 'Zero Carbon in Use' in the Welsh Government planning literature, 

however TAN 22 of 'Planning for Sustainable Buildings' gives clear guidance on achieving 'Low 

and Zero Carbon Buildings Solutions'. In line with figure 9 of the TAN 22 document we have 

reduced the energy demand of our dwelling, maximised energy efficiency and employed low and 

zero carbon technologies in order to minimise our carbon footprint.

The energy demands of the dwelling have been reduced through the passive design of the dwelling. 

Solar heating will be achieved through the orientation, layout and design of the building (plans of 

which are contained in Appendix 1.6), including large south facing windows, thermal mass such as 

earth floors and cob internal walls to catch and store solar heat and an attached conservatory on the 

south side of the dwelling. Passive cooling will be achieved through the placement of skylights and 

opening windows. Skylights and windows have been designed alongside the internal layout to 

ensure adequate natural lighting in all rooms of the dwelling. These passive design features are in 

line with the suggestions given in Figure 11 of TAN 22. 

Energy efficiency is ensured through the use of highly insulative building materials, good quality 

double glazed windows and well positioned draught lobbies. We will use low and zero carbon 

energy technologies including photovoltaic solar panels, solar hot water and a biomass heating and 

cooking system with on site production of biomass. These are all included in the list at figure 12 in 

TAN 22. 

The habitation and use of the dwelling will be intertwined with the land around it. The management 

of the land as a low impact smallholding will help further reduce our carbon footprint and lessen the

impact of our use of the dwelling. 
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For example;

• Food will be produced on site, reducing associated transport emissions.

• Firewood will be produced on site, reducing associated transport emissions

• Transport emissions will be reduced due to our full time occupation of the site, and our 

livelihoods being based on site.

• Organic waste associated with the use of the dwelling (food scraps, faeces, wood ash etc) 

will be assimilated on site, eliminating the need for such wastes to be transported and 

processed off site.

Certain activities undertaken on the site will sequester carbon, such as;

• Planting trees

• Sequestering carbon in building materials such as wood and straw.

• Production of biochar from woody matter grown on site.

• Burying woody matter under raised beds.

• Use of lime plaster which sequesters carbon dioxide as part of its drying process.

Building Regulations

The dwelling house will require Building Regulations approval. We will obtain this before 

construction. During the construction of the dwelling all regulations will be complied with. We will 

communicate with the relevant authorities on such matters. 

Existing buildings

A small shed exists on the holding. This is built using local timber and sawmill offcuts and has a 

turf roof. This building will continue to be used for storing some of the tools and equipment related 

to the holding. No inputs are required for its use as an agricultural shed, making it zero carbon in its 

use.

Ancillary Buildings

Zero carbon in construction

Ancillary buildings  will also be constructed using responsibly sourced local and natural materials. 

They will be constructed with the same low impact approach as the dwelling. These buildings will 

be zero carbon in construction. 

Table 51: Materials specification for workshop

Materials Source

Stone stem wall Glogue Quarry (local)

Lime Mortar Ty Mawr

Timber (Larch) Local Woods 

Coroline roofing Local supplier

Earth/clay floor From site

Windows recycled

Doors recycled

92



Table 52: Materials specification for Agricultural barn

Materials Source

Stone stem wall Glogue Quarry (local)

Lime Mortar Ty Mawr

Timber (Larch) Local Woods

Coroline Roofing Local supplier

Earth/Clay Floor From site

Limecrete floor Ty Mawr

Windows Recycled

Door Recycled

Table 53: Materials specification for Greenhouses

Materials Source

Stone stem wall Glogue Quarry (local)

Lime Mortar Ty Mawr

Aluminium Frame Recycled

Glass Recycled

Table 54: Materials specification for Root Cellar

Materials Source

Stone walls Glogue Quarry (local)

Roof liner (pond liner) Local supplier

Roof covering - Turf From site

Door Recycled

Table 55: Materials specification for Solar Kiln

Materials Source

Timber (Larch) Local woods

Windows recycled

Zero Carbon in use

Most of the ancillary buildings will not be heated. A small room in the barn will be heated using an 

external passive solar heat collector which can transfer heat into the room when needed. Windows 

in the barn and workshop will provide passive heating. The solar kiln is designed to maximise 

passive solar gain and make use of the suns energy to dry wood. Lighting in the ancillary buildings 

will be natural light. Low wattage LED bulbs powered by photovoltaic panels will be used when 

necessary. Any workshop tools needing power will powered by photovoltaic panels.
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Capability of removal with low environmental impacts

Dwelling

Simple to dismantle into component parts. Re-useable parts can be salvaged.

• Predominantly natural materials. What cannot be salvaged can be assimilated on site (e,g 

straw bales, earth floor)

• Foundation and stem wall using locally sourced stone can be dismantled with small scale 

machinery or human labour and re-used.

• Timber frame could be deconstructed and re-used elsewhere.

• Easy access for removal of materials

Ancillary buildings

• The workshop and barn will be mostly constructed with natural materials, predominantly 

local stone and wood. These materials can be salvaged and reused or assimilated on site. 

Coroline roofing can be removed and re-used.

• The Solar Kiln can be deconstructed and all materials salvaged and re-used.

• The root cellar will be constructed with local stone, this can be salvaged and re-used. The 

pond liner roof can be re-used. Turf can be assimilated back into the site.

• The Greenhouses will be sourced second hand, they will be of modular construction and 

easy to dismantle and re-erect elsewhere.

Table 56: How we will meet OPD criteria- Zero Carbon Buildings.

Essential criteria How we have shown we will meet it

Domestic and ancillary buildings will be 'zero carbon' in 

construction and use as explained in 

this guidance and using the up to date Welsh definition of 

zero carbon. 

We have provided evidence above as to how all buildings 

will be zero carbon in construction and use. 

Proposals will identify which structures require Building 

Regulations approval and that this approval is obtained 

either before or during construction.

The dwelling house will require building regulations 

approval. This will be obtained before construction. 

All structures identified for removal in the Exit Strategy 

are capable of removal with low environmental impact.

All buildings are constructed predominantly from natural 

materials and could easily be dismantled and the  

materials re-used elsewhere or assimilated on the land. 

Any non-biodegradable materials would be recycled. 

Contributory criteria How we have shown we will meet it

The construction of buildings should make as much use of 

recycled materials as possible so 

long as this does not affect their ability to satisfy the 

essential criteria. 

The recycled elements of the dwelling house are outlined 

in Appendix 7. The recycled elements of the other 

buildings are outlined in the tables above. 

Existing buildings are re-used where this would have an 

overall lower environmental impact than new buildings, 

or where they are of particular value in landscape or 

heritage terms, but provided that they are not unsightly or

have a negative impact on the surrounding landscape.

The existing shed on the holding will continue to be used 

for storage of agricultural tools. The size of this building 

does not provide a sufficient base for all the agricultural 

operations on the holding however.
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Table 57: How we will monitor that we are meeting OPD criteria- Zero Carbon Buildings

Target Indicator  Method

That domestic and ancillary buildings

are zero carbon in construction and 

use.

Achievement of zero carbon 

assessment for all buildings requiring 

Building Regulations approval in 

construction as described in this 

guidance. Achievement of zero carbon

assessment for all buildings requiring 

Building Regulations approval in use 

as described in this guidance. 

Evidence of our buildings achieving 

‘zero carbon in construction and use’ 

has been supplied in Appendix 6.

That structures requiring Building 

Regulations approval obtain this 

approval.

All structures requiring Building 

Regulations approval are identified in

the proposals. This approval is 

obtained either before or during 

construction. 

We will obtain Building Regulation's 

approval for the dwelling house 

design before its construction.

That all structures identified for 

removal in the Exit Strategy are 

capable of removal with low 

environmental impact. 

Specification of how each structure 

identified for removal in the Exit 

Strategy is capable of removal with 

low environmental impact. 

A specification has been included in 

Section 11: Phasing, monitoring and 

exit strategy.

That the construction of structures 

should make as much use of recycled 

materials 

as possible so long as this does not 

affect their ability to satisfy the 

essential criteria. 

 Detailed summary of use of recycled 

materials in construction of 

structures.

The recycled elements of the dwelling

house are outlined in Appendix 7. The

recycled elements of the other 

buildings are outlined in the tables 

above. 

That existing buildings are re-used 

where this would have an overall 

lower environmental impact than new 

buildings, or where they are of 

particular value in landscape or 

heritage terms, but provided that they 

are not unsightly or have a negative 

impact due to their siting 

Explanatory statement on the re-use 

of any existing buildings. 

The existing shed on the holding will 

continue to be used for storage of 

agricultural tools. The size of this 

building does not provide a sufficient 

base for all the agricultural operations 

on the holding however.
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8. Community Impact Assessment
Objectives

Having resided and worked in the Glandwr area for several years we are active members of the 

local community. We aim to have a positive impact on the local community on both a professional 

and personal level. 

• We will seek to have a positive impact on the local community and to continue to have an 

active and beneficial involvement in the community. 

• We aim to minimise any negative impacts the development of the smallholding may have on

the local community.

Components

Social

We are a couple in our early 30's, we have been living in Glandwr for over 5 years now. We 

initially came to the area to work on the Lammas Community hub building for five months, after 

which we spent a summer volunteering in the community and learning about natural building. 

Around five years ago we purchased part of the holding and began creating vegetable gardens, 

planting trees and beginning the forest garden.188 Over the five years we have created the beginnings

of a diverse and productive smallholding whilst living in locally rented accommodation or 

temporary accommodation as seasonal workers on the land. We have spent winters travelling in 

southern Europe working on farms and smallholdings, learning and sharing ideas about 

Permaculture and sustainable farming, building and living. 

Having now gained considerable experience in low impact living, farming and building we wish to 

increase the productivity, size and scope of the smallholding. This requires our full time presence 

on the site and we wish to put down permanent roots in the local community in which we are now 

well integrated. 

Joe rents a small workshop locally to carry out his woodcrafts and carpentry business. Cathryn 

works as a self employed wild foods forager. During the time we have spent here we have become 

well integrated into the fabric of the local community. Joe attends craft markets, sells products in 

local shops such as the Lammas Livelihood Shop and the Ecoshop in Cardigan and has done 

carpentry jobs for many local clients. He is involved in organising and volunteering in the Hub 

Livelihood shop and in improvements and maintenance of the hub building.

 

Cathryn has been involved in volunteering in the village community shop, in teaching local students

about wild food foraging and in family camps at the Lammas ecovillage. We have both been 

actively involved in organising events at the Lammas Community Hub such as craft fairs and social 

events. 

We both attend local events such as fundraisers and fairs. We sell some surplus produce from the 

holding locally and are part of the emerging local land based economy. We have begun to learn 

some basics of the Welsh language and are both keen to become more advanced in our Welsh 

speaking. Positive effects we will have on the local community include contributing to a low carbon

land based economy.

188For more information on our existing agroforestry project please see Appendix 12.
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Table 58: Positive Impacts

Aspect Details

Maintaining involvement with the Lammas Community 

next door

We will continue to be involved in organising and 

attending craft fairs, fundraisers and social events.

Contributing to the wider community We will continue to be involved in attending and helping 

with local events within the wider community. Through 

this we will create and maintain friendships and 

associations.

We will sell produce from the site at local markets and 

outlets, providing locally produced goods within the area. 

Through this we will meet local people and become 

known for what we produce.

We will invite interested persons and customers who are 

keen to see how we make our products and manage the 

site to come and visit on a casual basis, or as part of an 

annual open gardens day.

We hope to collaborate with other low impact 

smallholdings in the area to create an annual open gardens

day where members of the public can visit our 

smallholding and others, take part in a tour and have any 

questions answered.

Wherever possible we will locally source goods and 

services required for the set up phase of the holding.

Contributing to a low carbon land based economy We already form part of a network of local individuals and

groups working to form a resilient low carbon economy. 

We will provide locally produced, sustainable land based 

products and make them available locally. We will 

continue to buy sustainable, locally produced products 

wherever possible. 

Contributing to the local landscape and environment. The project will transform a low biodiversity site into a 

productive holding with high biodiversity. This will 

enhance the local environment and wildlife, thus 

benefitting the local community.

Exemplary One Planet lifestyle We aim to lead an exemplary one planet lifestyle. We will 

be part of a minority of people demonstrating a one planet 

footprint. Through the creation and management of a low 

impact smallholding we will teach others skills and 

principles involved in achieving a one planet footprint.

An exemplary dwelling house which is low carbon in 

construction and use.

Our dwelling house will demonstrate that it is possible and

practical to build in ways that provide a home that is zero 

carbon in construction and use. This will contribute to an 

emerging awareness of the need to build in a low impact 

manner.

Permissive footpaths on the land We will create new permissive footpaths across the upper 

land, increasing the coverage of footpaths for local people 

to enjoy.
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Table 59: Potential Negative Impacts

Aspect Details

Creation of a dwelling in the open countryside From the perspective of a centralised society a new 

dwelling in a rural location could be considered to have 

negative impacts in terms of service and resource 

provision. The mitigating factor here is that the inhabitants

lifestyles and livelihoods will be sustained from the site, 

allowing them to live a One Planet lifestyle and minimise 

reliance on outside goods and services. Activities on the 

site will make products available locally which would not 

otherwise be available.  

Impact of site set up phase The site of the buildings on the holding has been carefully 

considered. This is where the majority of groundworks on 

the site will take place. This has a potential for negative 

visual impact on the surrounding area. The site that has 

been chosen has considerable screening provided by 

existing hedgerows, ensuring that visual impact is 

minimised. Disturbance caused by groundworks will be 

mitigated by swift planting of disturbed soil and the 

establishment of trees for visual screens.

Traffic generated by the set up phase of the holding will 

be minimised by building using mainly locally sourced 

natural materials and our own labour. Heavy machinery 

and delivery of bulky goods will be minimised.

Visual impact of buildings and tracks Buildings have been sensitively designed to sit well in the 

landscape and be terraced into the hillside. A turf roof and 

timber cladding help the building blend in with the green 

and brown colours of a wooded landscape. Woodland and 

forest gardens will provide additional visual screening. 

Buildings will have climbing plants trained up them, 

helping them blend in further. Tracks will be terraced into 

the hill and have planted banks either side of them 

providing screening. 

Transport Impact We will closely monitor traffic generated by the site and 

aim to minimise car use. (see Section 9: Transport 

Assessment and Travel Plan). Our commitments to 

generate our income on the site, to produce most of our 

food on site and to minimise waste produced by the site all

contribute to minimising transport impacts generated by 

the site.
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Table 60: How we will meet OPD criteria- Community impact

Essential criteria How we have shown we will meet it

There is a thorough assessment of all impacts of the 

proposals on neighbouring communities. 

One Planet Development in the open countryside should 

not impact negatively on neighbouring communities.

An assessment of all impacts of the project is provided 

above. Table 59 describes all potentially negative impacts 

and details which measures will be taken to avoid them 

impacting on neighbouring communities.

Any negative impacts are mitigated. The negative impacts are mitigated by the measures 

described above.

Contributory criteria How we have shown we will meet it

OPD children attend local schools and residents support 

local groups, clubs and events.

As we have detailed above we are both very active locally,

supporting the Glandwr community shop, the Lammas 

Ecovillage and Livelihood Shop and local events.

There are open days, permissive footpaths and other 

access, as well as the hosting of local events on-site.

We will create two permissive footpaths on the upper 

land, opening the land up for the enjoyment of local 

people. We will host annual open days to show local 

people and customers the site.

Residents shop locally and use other local businesses. We have outlined above how we shop locally and will 

continue to support other local businesses and initiatives. 

Residents sell food and other produce locally. Our business plan outlines how we we sell our products 

and surplus food locally

Table 61: How we will monitor that we are meeting OPD criteria.

Target Indicator  Method

That community impacts are 

thoroughly assessed and there are 

measures in place 

to mitigate any negative impacts. 

Annual monitoring of community 

impacts. Implementation of mitigation

measures to address any negative 

impacts. 

Our annual monitoring report will 

contain updated tables 58 and 59, 

assessing both positive and negative 

community impacts, along with any 

mitigating measures for negative 

impacts. 

That all positive community impacts 

are fostered and recorded.

All positive community impacts are 

fostered and recorded. 

As outlined above, our annual 

monitoring report will record positive 

community impacts. We naturally 

foster these. 
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9. Transport assessment and travel plan
Objectives
To minimise car journeys to and from the site by ourselves and visitors, and to adopt low or zero 
carbon transport options where possible.
 
Components

Baseline
Traffic currently generated by the site is minimal. We live within walking distance of the site and 
visit by foot. We currently make an average of three local car journeys per week for work, 
recreation and to get supplies. We make an effort to walk, cycle, lift share and use public transport 
where possible.

Survey of existing travel options in the area

Existing footpaths
There are no footpaths currently intersecting the holding, we plan to make two permissive footpaths
through the upper land, which is shown on maps contained in Appendices 1.1 and 1.4. The nearest 
footpath runs through Pontygafel Farm to Hermon in one direction and to Glandwr in the other.

Hermon is approximately 1.5 miles walk and takes around 25 minutes.

Crymych is approximately 3.5 miles walk and takes around 1 hour

Cycling
Sustrans Route 47 goes through Crymych, it is the Fishguard/ Cardigan route.

Cycling to Hermon takes around 15 minutes.

Cycling to Crymych takes around 25 minutes

Cycling to the nearest railway station at Clunderwen takes around 40 minutes.

Buses
From Glandwr: 
The 223 bus from Glandwr to Carmarthen goes on a Wednesday,  passing Clunderwen train station.

From the A478:
The 430 bus route runs along the A478 which is 1.5 miles from our site.   This bus operates a 
service from Cardigan - Narberth / Narberth - Cardigan, there are 5 buses daily (Mon-Sat).  

The Green Dragon Community Bus, which is a dial-a-ride service, operates in the area and offers a 
door-to-door service. There is a Monday service to Narberth and a Wednesday service to Cardigan.

Other options
A Community Car Club, also run by Green Dragon Community Transport, operates in the area 
allowing us to hire their 7-seater or 5-seater car for any length of journey.  
An electric car club has been developed in the nearby town of Newport and a pilot project has been 
set-up in the Glandwr area.  An electric car charge point has been installed at the Lammas 
community hub.
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Transport assessment

Set up phase
We anticipate having a slightly higher number of journeys associated with the site in the first five 
years compared to the minimal traf fic levels we aim to achieve after the set up phase. Tools and 
materials associated with building the infrastructure on the holding will be brought to the site during
this period, generating a few extra vehicle journeys per year. Materials sourced from the holding 
and from local suppliers will be used where possible. Unnecessary extra trips will be avoided 
through careful planning in order to collect as many of the materials needed as possible in as few 
trips as possible.  We currently run a Peugeot 406 estate car and a Transit van. Use of the van is 
limited to use as a camper van and for transporting heavy or bulky materials. For the first 2-3 years 
of the initial setup phase we will continue to use both vehicles; use of a van during this stage will be
invaluable for moving materials associated with building the infrastructure of the holding. At this 
stage a bigger vehicle means we can transport more materials in less loads, meaning less trips.

Domestic vehicle use
Domestic vehicle use will be low from the outset and will be further reduced after the initial set up 
period. We already produce a large proportion of our own food, and as we become even more self 
reliant our need to travel off site for domestic supplies will be minimised. By the end of the set up 
period we will reduce our vehicle use to one estate car with a lightweight trailer which will be 
suf ficient for our transport needs. We will convert this vehicle to be run off of 60% waste vegetable 
oil all year round. There is a local supplier of waste vegetable oil in Bwlchygroes, no further away 
than the nearest fuel station. Where possible vehicle trips will be co-ordinated with neighbours with 
similar transport requirements in order to share journeys. A large proportion of the staple foods not 
grown on site will be bulk ordered twice per year, sharing delivery with neighbours.

Enterprise vehicle use
Enterprises on site will generate a small number of vehicle trips in the form of goods delivered to 
the site such as containers for Forest Garden wines and tools associated with the woodcraft 
enterprise. These supplies will be bulk ordered to minimise vehicle journeys. 

Produce will be sold mainly through local shops and markets. Surplus fresh produce will be sold at 
shops within walking or cycling distance such as the Hub livelihood shop, Siop Glandwr and Bwyd 
y Byd this means fresh produce can be restocked frequently without creating extra vehicle trips. 
Trips to deliver produce to local shops further a field such as Cardigan and Carmarthen will be 
weekly in the summer and fortnightly in the winter. All journeys will be shared with domestic trips 
and with neighbours where possible. 

Visitors vehicle use
Visitors will be welcomed to the site, we will have a number volunteers per year helping on the 
holding. Long term volunteer arrangements will be encouraged in order to minimise journeys to the 
site, with volunteers staying from two weeks to a maximum six months. Volunteers will be 
encouraged to use public transport.

Courses will be a source of visitor traf fic. We have kept the courses we anticipate teaching to a level
that, whilst providing a beneficial educational element to project, do not create an unacceptable 
volume of vehicle traf fic to the site. Course participants will be encouraged use public transport and
to get in touch with each other before the course begins in order to co-ordinate lift sharing to the 
site. Discounts will be offered to those arriving by foot, bicycle, public transport or those who are 
lift sharing.
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Parking
We will only occasionally require more than 4 vehicles to be parked at the site at any one time. It is 
possible that during courses we could have up to 7 cars. There will be no car park as such to 
accommodate this number of cars, however there will be room to park this many vehicles using the 
hardstanding and turning area outside the barn and workshop and pull in points off the track as 
temporary parking spaces.

 The following table outlines and evaluates the transport needs and trips generated by each aspect of
our development and our strategies for reducing any transport impacts of the site. Figures are 
largely based on experience of the number of trips associated with the running the holding at 
present, along with estimations of traf fic generated by activities detailed in Section 4.2: Income. 
Please note that a 'trip' is de fined as a journey to and from a destination.

Table 62: Transport assessment and travel plan- Domestic journeys

Description Trips Strategy

Food and domestic needs 2 annual bulk deliveries Minimises trips by bulk buying. 
Deliveries will be shared with other 
local households and Siop Y Gafel.

1 local trip every 2 weeks The journey will be tied in with 
deliveries to retailers of our products, 
visits to local friends, recreational 
trips and trips to Crymych post of fice 
to post parcels.
We will share this journey with 
neighbours needing to make a similar 
trip where possible.

Social trips 5 trips per year to visit friends and 
family across the UK

Roughly 2 of these journeys will be 
made using public transport. If 
driving, we will aim to share the 
journey with passengers where 
possible. We use an online Facebook 
group called M4 Motor Mater where 
drivers can get in touch with 
passengers travelling in the same 
direction. 

12 annual trips to local social events, 
visits to local friends and recreational 
trips within the local area.

We will walk or cycle where distances
allow. 
Many social trips will be shared with 
neighbours, if there is a social event 
on locally it is easy to fill a car!

Courier deliveries of domestic items 8 deliveries per year Where possible we will order items 
from the same supplier to arrive as a 
single delivery
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Table 63: Transport Assessment and travel plan- Journeys related to enterprise
Description Trips Strategy
Delivery of produce to local shops, 
including fresh produce.

Daily/Weekly trips to deliver produce 
to Siop Glandwr, Bwyd y bwd and the
Hub Livelihood shop.

Within walking distance, produce will
be delivered by foot and wheelbarrow 
or bicycle and trailer.

Deliveries of woodcraft produce, 
Forest Garden wines and fresh 
produce.

Weekly trips in the summer months to
allow for more regular delivery of 
fresh produce to local retailers.

Journey shared with fortnightly 
domestic journey.
Journey combined with neighbours 
and other small scale local producers.

Fortnightly trips in the winter months 
delivering produce to local retailers.

Journey shared with fortnightly 
domestic journey.
Journey combined with neighbours 
and other small scale local producers.

4 trips annually to deliver large 
woodcraft products, point of lay ducks
etc. to local customers

Trips will be combined with weekly 
or fortnightly trips to deliver produce.

Courier collection of Forest Garden 
edibles and other goods to be posted.

Weekly collection on a Tuesday Collection is combined with a 
neighbours collection of produce 
going to the same destination.
Couriers often have other pickups or 
deliveries in the area.

Trips to markets and craft fairs. 5-6 trips annually to local markets. Markets attended will be limited to 
within a 25 mile radius of the holding.
Trips can be shared with neighbours 
and local producers attending the 
same markets.
We are in discussion with other local 
producers about combining to create a
shared stall.

Receipt of goods by courier related to 
the enterprise.

8 deliveries per year We will share orders with neighbours 
where possible. 
Goods will be ordered from the same 
company where possible to combine 
postage.

Collection of goods from holding by 
customer.

4 collections per year by local 
customers (using vehicles).

Limited to produce that cannot be sold
through shops such as live chickens 
and ducks, large woodcraft 
commissions or bulk orders.
Local customers only.
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Table 64: Transport assessment and travel plan- Visitors travelling to site
Description Trips Strategy
Social 8 visits per year from friends and 

family living within the UK.
We will encourage visitors to use 
public transport.
Many friends in cities are not car 
owners, approximately half these 
journeys will be by public transport.
Groups of friends visiting together 
will car share.

Daily/weekly visits from friends 
within the local area.
1 per week by car.

Many local friends are within walking
or cycling distance.
Visits by car are often from friends 
who are in the area for another reason 
dropping in.

Courses held onsite. 21 annually Course participants will be 
encouraged to arrive using public 
transport, foot or bike.
Discounts will be given to those 
arriving without their own car.
We will try to co-ordinate lift sharing 
between course participants.

Volunteers 4 visits annually Volunteers will be encouraged to 
arrive by public transport 
We will not take volunteers travelling 
by aeroplane solely to volunteer with 
us

Volunteer local journeys whilst 
staying

We will encourage volunteers to walk 
or cycle.
We will provide bikes which 
volunteers can use.
Volunteers will be encouraged to lift 
share on our journeys.

Travel Plan
The strategies detailed in the right hand column of the above table form the basis of our travel plan. 
In each situation we have described how we can minimise impacts associated with each particular 
travel requirement. Key methods of reducing travel impacts across the overall travel plan are to:

• Walk, cycle and use public transport where possible.
• Lift share where possible 
• Bulk order goods and materials with neighbours where possible.
• Run our vehicle on recycled vegetable oil.
• Combine our trips, e.g combine trips to deliver produce with domestic trips and trips to 

collect materials.
• Sell produce through local retail outlets and shops; one trip to deliver goods to shops saves 

many potential customer trips to the site.
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The average individual in the UK creates 923 vehicle trips per year189, vehicle dependency is 
augmented in rural areas due to a lack of public transport. By reducing our vehicle use as detailed in
the travel plan we will create a maximum of 450 trips per year associated with the holding and its 
two occupants. Our travel use will be less than 25% of the national average. For the purposes of this
calculation we have counted outward journeys and return journeys as two individual journeys, so a 
trip to the shops and back is calculated as two journeys and a delivery or visit is counted as two 
trips. Calculations assume some overlap between domestic and enterprise trips. This figure also 
assumes that trips will be made in our own car, this will not always be the case, often we will be 
able to car share or cycle, we have used this assumption for the purposes of giving an estimated 
maximum figure.

Table 65: How we will meet OPD criteria- Travel
Essential criteria How we have shown we will meet it

The management plan must be accompanied by a 
Transport Assessment and Travel Plan (which may be 
combined

A combined Transport Assessment and Travel Plan is 
included in the management plan.

Overall the development should achieve a signi ficant 
reduction in transport impacts from all activities on site 
(residents, enterprises and volunteers) in comparison to 
what would be the 'norm' for such activities

Figures given show that our estimated maximum number 
of journeys generated by the site less than 25% of the 
'norm'. 

      There should be detailed monitoring of all trips to and 
from the site in terms of purposes, distances, modes and 
any transport sharing.

To ensure we are achieving our aims in this respect we 
will keep a log-book of our own journeys, visitors and 
deliveries. We will frequently refer back to the essential 
and contributory criteria in the assessment and 
management of our travel impacts.

The use of low and zero carbon modes of transport should
be maximise

We will walk and cycle whenever it is practical.

Contributory criteria How we have shown we will meet it

On site vehicle number should be controlled and vehicle 
pools used for One Planet Developments of more than one
household.

Vehicle ownership will be reduced to one vehicle during 
the initial setup years. This vehicle will be shared with 
neighbours where possible.

Connections between the site and local suppliers and 
customers for goods and services requiring travel, should 
be maximised as opposed to those at a greater distance.

Our focus is on making our products available locally and 
our business plans have been written with local markets in
mind. Goods and materials will be sourced from as close 
to the site as possible. We will to minimise our 
consumption of goods not produced on the holding.

Visitor travel should be the subject of proactive 
management to reduce transport impacts.

The vast majority of our 'social world' exists within 
walking distance of the site and local visitors will mostly 
arrive by foot or bicycle. We will encourage other visitors 
to use public transport and help them co-ordinate travel to 
share lifts together. Incentives will be offered to course 
participants using public transport and volunteer bicycles 
will be available on site.

189www.gov.uk/government/statistics/national-travel-survey-2013
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Table 66: How we will monitor that we are meeting OPD criteria.
Target Indicator  Method
 That there is a signi ficant reduction 
in transport impacts from all activities
on site in comparison with 'typical' 
levels for the number of occupants 
and activities on site. 

Annual monitoring of all trips to and 
from the site by purpose, distance, 
mode, and any transport sharing. 
Annual assessment of the transport 
impact of the site against the 
Transport Assessment Strategy and 
Travel Plan. 

The annual monitoring report will 
include a breakdown of all vehicle 
trips to and from the site by purpose, 
distance, mode, and any transport 
sharing. It will review our travel 
impact against the commitments we 
have made in this management plan 

That there is maximisation of use of 
low and zero carbon modes of travel. 

Annual monitoring of use of low and 
zero carbon modes of transport (part 
of annual monitoring of all trips).

The annual monitoring report will 
include information about low/ zero 
carbon modes of travel 

That there is a reduction in on-site 
vehicles through the use of vehicle 
pools. 

Annual monitoring of vehicle 
numbers and use of vehicle pools. 

The annual monitoring report will 
include details of vehicle numbers and
any car- sharing 

That there is maximum use of local 
suppliers and customers over those 
from a greater distance

Annual monitoring of local suppliers 
and customers. 

The annual monitoring report will 
include details on which outlets we 
supply our products to.

That there is pro-active management 
of visitor travel.

Annual monitoring of visitor travel. The annual monitoring report will 
include an appraisal of the manner in 
which visitors arrive.
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10. Ecological Footprint Analysis

Analysis of Ecological Footprint Analysis

Appendix 8 contains a copy of the Ecological Footprint Calculator designed by the Welsh 

Government which projects our ecological footprint for years 1 and 5, as 2.03gha and 1.52gha 

respectively.

The national average ecological footprint was 4.88gha in 2004. The One Planet Development policy

requires habitants to achieve a footprint of less than 2.4ha, aiming for individuals to use only their 

fair share of available global resources; 1.88gha.190 

The EFC calculates our ecological footprint for year 1 at 2.03gha which is already very low in 

comparison to the national average. The majority of the data we have used in the EFC for year one 

is based on our current lifestyle, assuming that little will change during the first year of occupation. 

We have identified several reasons for which our ecological footprint for year one is already below 

the policy target:

• We already produce a significant amount of our own food191 as part of our existing 

agroforestry project.192

• During year one we intend to live on site in a small, well insulated temporary caravan whilst

we build our dwelling house.193 Our past experience of living in small, well insulated spaces 

is that they require very little energy to heat.

• We already own, and regularly rely on, a 350w off-grid solar system for power. We will use 

this system during the early years of the project whilst we set up a long term solar system.194

• We already try to minimise the amount of 'new' products and consumables we buy. We give 

preference to recycled and second hand items as they have lower environmental and social 

impacts, along with being cheaper.

The EFC calculates our ecological footprint for year five at 1.52gha, which is below the Welsh 

Government's long term target of 1.88gha. The reduction from year one's calculation is due to the 

following factors:

• By year 5 we will be producing a higher percentage of our own food.195 

• At the end of the set up phase we will reduce the number of vehicles in our house hold from 

two to one. We will require less vehicle trips and, therefore, use less fuel.196 Our remaining 

vehicle will be run on 60% recycled vegetable oil, which has a lower environmental impact. 

• By year 5 we will be cooking on wood fuel rather than bottled gas. 

190 “Within the lifetime of a generation, we want to see Wales using only its fair share of the earth’s resources, and 

where our ecological footprint is reduced to the global average availability of resources - 1.88 global hectares per 

person” (Pg.17, One Wales: One Planet, The Sustainable Development Scheme of the Welsh Assembly Government 

May 2009) 

191Figures for food produced onsite for 2015 are included in Table 1 in Section 4.1: Subsistence. 

192For more information on the existing agroforestry project please see Appendix 12

193As outlined in Section 11 of this management plan. 

194As described in Section 6.1: Energy of this management plan. 

195Our food production will go from 59% to 81% as outlined in Section 4.1: Subsistence. 

196This is described in more detail in Section 9: Travel.
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Notes on EFC, to be read alongside EFC in Appendix 8.

Row Year 1 Year 5

4 1.3kWh/day for domestic use. 2.4kWh/day for domestic use.

6 3 x 19kg bottles per year for 

domestic use.

-

7 1 tonnes/year for domestic use. 5 tonnes/year for domestic use.

11 - £15,000 over 15 years

12 - £30,000 over 30 years

15 £100/year

17 Maintenance and services of 

two vehicles.

Maintenance and services of 

one vehicle. 

22 Higher rate of vehicle use 

during set up years

As per travel plan.

27-39 As per Table 1 Section 4.1: 

Subsistence. Please note that 

the cost of fish has not been 

included in the EFA as it is 

neither purchased nor produced.

As per Table 4, Section 4.1: 

Subsistence. Please note that a 

figure of £75 (representing 

costs associated with growing 

and rearing food which do not 

fit in to any of the categories in 

39-44 has been added to cell 

36)

42 We will produce ½ of our own seed by year 5.

43 Area of temporary 

accommodation + existing 

vegetable garden and 

polytunnel197 + 10% of forest 

garden + poultry area (26m² 

+700m² +370m² + 200m² = 

1296m²)

Area of dwelling house + new 

vegetable garden + glasshouses 

+ 25% of forest garden + 

poultry area + 50% of orchards 

for grazing

(98m² + 120m² + 900m² + 

925m² + 200m² + 2250m²= 

4493m²) 

45-68 Based on figures for 2015

71 Vehicle insurance

73 Council tax

Other Footprints

The EFA analysis that has been undertaken is comprehensive, however a few elements of the 

project do not fall into its scope. These are;

197As shown on map in Appendix 1.2.
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Negative influences

1. Visitors to the site

Workshops and courses held on the site will have a small ecological impact associated with the 

travel of course participants to the site. Section 9: Travel outlines ways in which we will encourage 

visitors to arrive using low carbon forms of transport. There will also be a small ecological impact 

associated with visits from friends and family and the travel implications of such visits. The 

majority of visits will be from local friends, often within walking distance. Occasionally we will 

have friends or family visit from further away. The impacts of these visits is hard to quantify, but 

will be minimal.

2. Ecological Footprint of ancillary buildings and their capital cost

Information on these buildings is given in the Zero Carbon Buildings section where details of each 

building are given. These buildings will be zero carbon in construction and use. The capital costs of 

these buildings will be approximately £6000.

3. Energy used in harvesting and processing timber for crafts and fuel

Cutting timber grown on the holding will require occasional use of a chainsaw. The petrol used for 

this is unlikely to exceed 30 litres annually. Any power tools used to process timber in the 

workshop will be powered by photovoltaic panels.

4. Transport impacts associated with business activities on the site

In the transport assessment and travel plan we have explained how we will minimise transport use 

relating to our enterprises on the holding. 

Positive influences

1. Food and craft products supplied locally 

The enterprises on site will provide low carbon food and craft products for the local economy, this 

represents an energy saving when compared with many commercially available food and craft 

products which are energy intensive in their production and transportation. 

2. Positive effect on the ecological footprint of the wider community

We aim for the development to have a positive impact on the local community by promoting low 

impact living and by having a positive influence in the creation of a low carbon local economy.
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11. Phasing, Monitoring and Exit Strategy

Phasing

Development on the site will commence once planning permission has been granted. Assuming that

our planning application takes less than 3 months to process we would be looking at beginning the 

proposed management of the site in spring 2017. The following outlines the order and timescale in 

which we anticipate the development and management of the site to take place.

Year 1

Spring-

Begin groundworks and make tracks

Establish Forest Garden Edibles plants in existing forest garden

Summer-

Finish main groundworks and dig ponds

Build reed bed

Build first greenhouse

Establish new plant nursery 

Autumn-

Build workshop

Set up workshop

Winter-

Plant hedges and shelter belts

Plant standard apple orchard

Plant nut orchard

Ongoing-

Continue running Forest Garden Edibles and woodcraft enterprises.

Continue keeping forest garden, vegetable garden and ducks

Year 2

Spring-

Plant mulch plant areas

Prepare poultry area and get chickens

Summer-

Build second greenhouse

Build solar kiln

Autumn-

Build root cellar

Prepare soft fruit area for planting

Winter-

Plant short rotation willow coppice

Plant mixed orchard 

Plant soft fruit area
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Year 3

Spring-

Finish planting soft fruit area

Begin building barn

Summer-

Finish building barn 

Autumn-

Fit kitchen and brewing room in barn

Brew first ciders and wines

Winter- 

Plant mixed coppice and woodland areas

Plant tree and shrub layers in remaining forest garden areas

Year 4

Spring-

Prepare house site and materials

Summer-

Begin building house 

Make first cider vinegar

Autumn-

Begin selling cider and forest garden wines 

Winter-

Continue planting in forest garden

Year 5

Spring-

Begin growing on new annual vegetable garden site

Establish perennial vegetable garden

Summer-

Begin running courses on the site

 

Autumn-

Finish building house

Winter-

Plant gardens around house

We plan to have met all of the essential criteria for One Planet Development in the open 

countryside by year 5.

111



Monitoring

We will submit an annual report, a template is contained in Appendix 9. We will submit an 

Ecological Footprint Assessment in years 3 and 5 (as contained in Appendix 8). A revised 

management plan for the subsequent 5 years will be submitted in year 5. 

Exit Strategy

If we do not meet the essential characteristics of One Planet Development in the open countryside, 

without effective efforts being made to resolve any problems identified, the dwelling house will be 

removed and our occupation of the site will cease.

Dwelling House

In the event of an exit the dwelling would be deconstructed and removed from the site. We have 

designed the dwelling as a single story building to be built ourselves out of natural materials, using 

human labour and hand tools for the most part. It's deconstruction will also be possible using mainly

human labour and hand tools, making the removal of the building viable if necessary.

Some materials sourced from the site such as turf on the roof, earth plasters and stone would be 

returned to the site. Straw bale insulation and timber that we cannot re-use could be assimilated on 

site. The timber frame could be deconstructed, removed from the site and re-used elsewhere. 

Materials such as the liner on the roof, double glazing units, sheep's wool insulation and floor 

insulation could be salvaged for re-use elsewhere. Foundations could be removed using a small 

digger and the stone re-used elsewhere.

Buildings

The access we put in place to facilitate the construction and use of the building will provide access 

for their deconstruction and removal with minimal disturbance to the site in the event of an exit. All

buildings will be constructed for the most part with natural materials. These materials can easily be 

composted on site or removed and re-used. All other materials will be removed for recycling or re-

use. Any buildings which, at the time of exit, may be agreed as appropriate to keep in place for their

use as agricultural or forestry buildings relating to the site will remain.

Landscaping and Planting

The landscaping and planting outlined in the proposal facilitates the productivity, biodiversity and 

effective management of the site. The landscaping and planting will be of benefit to the site in terms

of habitat creation, retention of nutrients and accessibility. In the event of an exit these elements 

would remain in place, being of more benefit to the site than their removal. Many areas on the site 

will be covered by trees. In the event of an exit the site would retain a similar appearance to the 

wooded Cwm Cedni valley below. 
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