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 1.0      GENERAL 

 

Bank Top Farm is located in a countryside location just beyond edge of Littleborough and 

Smithy Bridge/ Hollingworth. It is an existing livestock holding (primarily cattle and sheep) 

and extends to c 14ha (with additional land rented). The land is classified as severely 

disadvantaged as a result of its type, location and topography. 

 

The proposed site area within the farm is a highly sloping site that is West facing and 

comprises rough grazing land with rock outcrops and lies to the north of a small copse of 

trees. There are no watercourses in the immediate vicinity.   

 

The site fronts and is directly accessible to Hollingworth Road. It is therefore visible in its 

immediate setting and Hollingworth Road frontage (with full details provided in the 

Landscape and Visual Assessment Report). 

 

 

As a result of the site location and context there are potential considerations/ constraints to 

energy efficiency and sustainability measures that could be considered for the site, as 

assessed later in this report. 

 

The family owners of the farm operate a small business selling farm produced meat products 

and eggs. However, it is highly constrained as set out in other supporting documentation. 

 

The proposal is for a new farm shop with butchery, café and community room, supported by 

parking and associated infrastructure. 

 

The aim of the building is to be as self sufficient as possible given the constraints of the site 

in terms of energy and to include sustainable materials and measures in its construction 

where they are feasible in terms of the building, surroundings, functional requirements and 

cost. 

 

The aim of this report is to provide the options to be considered during the later design 

stages of the project to ensure that compliance with standards / regulations, energy 

consumption during building use, sustainable materials and use of renewable energy form 

part of the initial briefing and are fully reviewed as part of the design process. 
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2.0 RELEVANT PLANNING POLICY / DOCUMENTS / BUILDING CONTROL 

 

The building fabric and building services systems at Bank Top Farm, Littleborough will be 

subject to the requirements of the current building regulations relating to new commercial 

buildings. We expect that the client will appoint an approved inspector to advise on the 

requirements and validate the works in terms of building control approval for any works that 

the client intends to undertake. 

Rochdale Borough Council have an adopted core strategy and the following areas of this 

document relate to the consideration / option appraisal for this development in terms of 

renewables and sustainability. 

10.3 To help tackle climate change and its impacts, as well as addressing fuel security and fuel 

poverty issues, our policies seek to: 

• Promote sustainable patterns of development and sustainable construction and design; 

• Encourage renewable energy developments; 

• Safeguard natural resources which help to tackle climate change and its impacts, such 

as urban greenspace, waterways and the peatlands; 

• Help achieve national goals for zero carbon development; and  

• Ensure the co-ordinated delivery of key infrastructure with the delivery of development.  

10.4 To protect and enhance our natural environment and resources our policies seek to: 

• Protect the Green Belt and other countryside; 

• Protect and enhance biodiversity;  

• Manage water resources and flood risk;  

• Reduce the impact of pollution; and  

• Manage minerals and waste in a sustainable manner. 

New developments will be expected to:  

a) Be zero carbon in line with national targets and definitions;  

b) Adhere to the 'energy hierarchy' as outlined in policy G2, being designed in such a way 

that ensures that buildings require the minimum amount of energy to function over their 

lifetime;  

c) Reduce CO2 emissions through the use of renewable and low carbon decentralised 

energy technologies and networks. This will be through both on-site provision in new 

developments and through connection to local networks;  

d) Address the impacts of climate change by incorporating comprehensive adaptation 

measures, including: suitable measures, such as urban greening, for tackling the 

‘urban heat island’ effect; ii. where possible, the opening up of covered and culverted 

sections of waterways and provision of new water features, to help cooling and provide 

biodiversity, landscape and flood prevention benefits; iii. the incorporation of 

appropriate water conservation and management measures, such as Sustainable 

Drainage Systems (SuDS), including ensuring that the rate of run-off on ‘greenfield’ 

sites is not increased and on ‘brownfield’ sites is significantly reduced, and avoiding 

the use of impermeable surfaces; iv. the retention of existing trees wherever possible 

and the taking of all appropriate opportunities to plant trees and other suitable 

vegetation on site; and v. the incorporation of ‘green roofs’ wherever possible, such as 

with flat roofs 

10.11 Allowable solutions may include: 

• On site measures such as heat networks 

• Retrofitting existing buildings 
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• Contributions towards strategic infrastructure projects via a Greater Manchester fund. 

• Contributions towards connecting existing buildings to district heating networks 

(network development areas) 

• Contributions towards tree planting or other measures to reduce CO2 through natural 

systems 

The information in the following sections seeks to demonstrate how the design of this development 

will seek to support this strategy, where appropriate to the development.  

The following details from the current building regulations identifies the consideration of high-efficiency 

alternative systems that will be reviewed in the following sections of this report. 
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The following section from the current building regulations identifies the minimum fabric requirements 

for the building which will be considered as part of the building design moving forward. 

The later stages of design will use these figures as a minimum standards for the new build construction 

and the overall compliance of the building will be demonstrated via calculation and drawings in 

conjunction with advise from building control / approved inspector. 

 

  



5 

 

 

Project: Bank Top Farm, Littleborough              Status: Planning Rev P4                             Date: 24/08/2022 

3.0 SUSTAINABILITY and ENERGY EFFICIENCY 

 

The following areas are key to the developing building services engineering design and the 

building sustainability and energy strategy: 

- Operational performance  

- Health and wellbeing  

- Energy use and CO2 emissions  

- Managing pollution from building services 

- Adapting to climate change  

- Water use 

- Materials and resource use 

 

The following publications can inform the clients decision making in terms of building 

improvements and sustainability: 

- Sustainability CIBSE guide L: 2020 

- RIBA plan of work 2020 

- RIBA sustainable outcomes guide 2019 

 

The following table taken from the CIBSE Guide L reviews the items identified in the above list 

and shows how these elements can be reviewed and demonstrated.  

This is to be considered by the client and design team in relation to options for the site and 

potential energy efficiency, sustainability matters for the development. 
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Issue Typical design and construction 

objective 
Example indicators Example performance standards 

Health and 

wellbeing 

 

Provide a safer, more accessible, 

healthy and comfortable 

environment 

Air quality (e.g. PPM) 

Acoustic performance (NR 

and dB LAeqt) 

Lighting, daylight and 

views 

 

Maintain Carbon dioxide levels in 

the space below 900 ppm. 

Set suitable acoustic 

performance standards at later 

design stages. 

Include control system to 

modify lighting with 

external conditions. 
Energy and CO

2
 Reduce predicted CO

2 
emissions 

by applying passive design and 

energy efficient design principles 

and utilizing low or zero carbon 

technologies. 

Operational energy use 

assessment undertaken (based on 

CIBSE TM54 (CIBSE, 2013) 

 

Total CO
2 

emissions: 

kgCO
2
/m

2 
per year 

Energy use: kW·h/m
2 

per 

year for electricity, fossil 

fuels and other energy 

sources 

Air permeability index: 

m
3
/h per m

2 
at 50 Pa 

 

Target on total energy use, 

EPC A Rating 

 

AND 

 

Target on space heating demand: 

e.g. below 15 kW·h/year per m
2

 

AND 

Heat to be supplied from low- 

carbon sources, aiming for no 

fossil fuel combustion on site 

Air permeability: 3 m
3
/h per m

2 
at 

50 Pa or less 

 
Transport Increase the use of sustainable 

modes of transport when the 

building is in use. Accessibility by 

a range of means. 

Joint use – range of uses to cater 

for multi-purpose. 

Refer to transport statement 

Percentage of trips by each 

mode of transport (%) 

 

Site location and design measures 

equivalent to credits in BREEAM, 

LEED or other schemes, which 

take account of a range of 

factors including public transport 

accessibility, cycling and walking 

facilities etc. 
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Issue Typical design and construction 

objective 
Example indicators Example performance standards 

Water Reduce predicted water use by 

integrating water efficient plant, 

appliances, and fittings 

Non-domestic: m
3

/person 

per year or litre/person 

per day 

 

Dwellings: m
3
/bedspace 

per year or litre/person 

per day 

 

Non-domestic: operational use 

of less than 0.5 m
3

/m
2 

per year 

or less than 4 m
3

/FTE (full time 

equivalent) 

 

Materials Reduce the embodied lifetime 

environmental impacts by 

selecting on the basis of 

environmental preference, e.g. 

recycled content 

 

Percentage achieving 

preference criteria (%) 

Embodied 

carbon target 

(kgCO2eq/m
2

) 

 

Recycled content greater than 

10% (claims must comply with 

BS EN ISO 14021 (BSI, 2016) 

Type II Self-declared 

Environmental Claims) 

RIBA 2030 Climate Challenge 

for new buildings and major 

refurbishments: embodied carbon 

target of 300 kgCO2eq/m
2 

(domestic buildings) or 

500 kgCO2eq/m
2 

(dwellings), 

measured according to the RICS 

methodology, modules A–C 

 
Waste Reduce construction and 

demolition waste to   
landfill and enable in use recycling by 

following the  waste hierarchy 

 

Habitat losses and gai 

Losses and gains of 

features used by priority 

species 

 

Achieve total waste arising targets   

less than or equal to 13.3 m
3 

per   

100 m
2 

(gross internal floor area) 

Diversion of 95% of (non- 

hazardous) construction waste 

and 100% of demolition waste 

from landfill 

 
Ecology and 

biodiversity 

 

Protect existing ecology on site and 

enhance the ecological value and 

biodiversity of the site by 

protecting existing assets and by 

introducing local new habitats 

and/or species 

Aim for a net-positive impact on 

biodiversity 

Compensate for any unavoidable 

loss of biodiversity 

 

Habitat losses and gains 

Losses and gains of 

features used by priority 

species 

 

Ecologist to undertake a desk- 

based biodiversity assessment 

before site is cleared and ensure 

existing ecology is protected 

Enhancement of ecology 

potential on site to achieve 10% 

BNG. 
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Issue Typical design and construction 

objective 
Example indicators Example performance standards 

Pollution Reduce unavoidable building 

related emissions and the risk of 

accidental pollution 

Global warming potential 

(GWP) of refrigerant or 

whole life mgNO
x 
/kW·h of 

delivered energy 

Assess viability of using refrigerants 

with GWP <10 in all systems over 6 

kg charge. 

Target for whole life warming 

potential, taking account of emissions 

in operation (including leakage rate and 

cooling system operational efficiency as 

well as the refrigerant GWP itself) 

Flood risk Mitigate the risk of flooding (and 

design for flood resilience) 
Where at risk of flooding, 

use appropriate flood 

resistant and resilient 

construction techniques 

Follow BS 85500 (BSI, 2015) 

Sustainable 

Drainage 
Reduce run-off from the site Run-off rate (peak and 

volume) Sustainable 

drainage systems can 

provide multiple benefits so, 

ideally, this should 

complemented with other 

indicators, especially as 

ecology/biodiversity 

Achieve greenfield run-off rate 

Adapting to 

climate change  

Improve the  capacity of the building 

to operate successfully under the 

different and demanding conditions 

predicted in future 

CIBSE overheating criteria  

 

Flooding resilience and 

resistance criteria to take 

account of climate change 

 

Review overheating during later 

design stages and provide systems 

that are future proofed  

Social issues Reduce crime and adverse effects 

on neighbours throughout the 

lifetime of the development 

through design and practice in 

construction and operation 

 

Accessibility 

Considerate construction 

Opportunities for 

apprenticeships and training  

Creation of local jobs 

 

Achieve Secured by Design 

‘Developer’s Award’ 

 

Consider opportunities for 

local employment during 

construction and operation. 

‘Considerate Contractor’ score of at 

least 32 
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3.1      LOW CARBON TECHNOLOGY OPTIONS FOR BANK TOP FARM 

 

The table below provides an overview of the renewable options reviewed and the viability of 

each for this development. 

 

Technology Technical Feasibility Carbon Savings 

Solar 

photovoltaics 

The use of solar photovoltaic panels at this site would be 

technically feasible either roof or ground mounted. In terms of 

planning and architecture there are further reviews to be 

undertaken regarding the proposed form of the building and site 

and how panels could be suitable integrated into the scheme. The 

system would be sized to offset energy used and provide a saving 

on carbon use and energy bills. The system would be grid 

connected to export only when there is energy produced when it is 

not needed. The use of battery storage would also be considered. 

If sufficient area for panels can be made 

available, it would be possible to offset a 

significant amount of the electrical energy 

use of the building, with associated 

savings of carbon in use. The amount of 

saving will be determined at a later stage 

once available area for panels can be 

determined. Initial studies have identified 

between 40 and 90 panels with an area 

between 80 and 180m2. 

Wind  Location of building and planning may be an issue on this part of 

the site. The predicted wind speed at 25m above ground in this 

location is 4.2m/s, which is slightly lower than optimum for wind 

turbine installations. 

A significant amount of the energy use 

for the building with associated carbon 

savings could be achieved with the use 

of a wind turbine. A turbine at 18-27m 

with a 4.5m blade would offer 18kw of 

energy to the site. 

Micro Hydro There is no capacity for 

micro hydro on this site since there are no local water courses 

available. 

N/A 

District 

Heating 

Not currently available N/A 

Solar Hot 

Water 

Limited space. Efficiency improvements for existing plant sizes not 

considered to be sufficient for the capital cost. 

N/A 

. 

CHP Demand for this building is too low for this option to be feasible in 

comparison to other options available. 

N/A 

Air Source Heat 

Pumps  

ASHP is technically feasible for heating and hot water for this 

development. System sizing between 11 and 15KW 

When used in conjunction with a 

thermally efficient building construction 

ASHP provides significant improvement 

in use of energy and carbon when 

compared with traditional methods. 

Ground source 

heat pumps 

GSHP is technically feasible for heating and hot water for this 

development. System sizing between 11 and 15kw. Area for 

ground loops between 700m2 and 1000m2 dependant on ground 

conditions. Potentially half of the ground loops under the new 

parking areas and the remainder either by rods or under the 

surrounding grassed or pathway areas. Vertical driven rods also 

and option. 

When used in conjunction with a 

thermally efficient building construction 

ASHP provides significant improvement 

in use of energy and carbon when 

compared with traditional methods 

Biomass Not considered to be suitable for this location. N/A 

Rainwater 

Harvesting 

Collection of rainwater from the building to utilise for wc flushing in 

the building would improve water consumption. Below ground tank 

and pump arrangement would be required. Dependant on eventual 

use of the water a minimum tank size of 3000l would be suitable, or 

larger if water is also to be used for irrigation of the site. 

The use of sedum roof to part of the building will assist with reusing 

rainfall to the site. 

N/A 
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Passive 

ventilation 

systems 

Option to replace mechanical ventilation if acceptable in terms of 

elevational / roof treatment and planning. 

If an on site electricity generation option is taken forward to design 

the use of mechanical ventilation may be preferred as the energy 

use of the fans will be offset. 

Small reduction in energy use in 

comparison to using fan assisted 

ventilation.  

Low energy 

lighting systems 

Adoption of LED based lighting system with suitable controls that 

can include timeclock, daylight linking and presence detection can 

assist in reducing energy and carbon in use. 

External lighting can be considered with integral photovoltaic 

panels to support the site renewable objectives. 

The use of LED lighting is considered to 

be essential for this scheme to keep the 

overall energy use of the building at 

optimum levels. 

Control systems  The mechanical and electrical systems can be provided with 

suitable automatic controls to ensure that systems only run when 

needed and therefore keep energy and carbon use to minimum 

levels. 

The use of mechanical services heating 

and ventilation controls on a zoned basis 

to suit occupancy and use requirements 

will be included 

 

 

Based on the above assessment, the technically feasible technologies for this project to 

take forward for further review are: 

 

a) Solar photovoltaics for offsetting electrical energy use combined with 

storage battery 

Options for the PV scheme have been reviewed as identified in the previous table. 

The report in the appendices provides further detail. 

b) Air source or Ground Source heat pumps 

 

An initial review of sizes of required equipment to take forward to the next design 

stage for review has been undertaken as identified in the previous table. 

 

c) Rainwater harvesting 

 

An initial review of tank size has been undertaken and identified in the previous 

table. The intended use for the rainwater to be reviewed at a later design stage to 

firm up on tank requirements and any greywater provision within the in the 

building. 

 

d) Passive ventilation systems 

 

There is an option to provide minimum mechanical ventilation levels to the 

community room, shop and café with suitable systems with appropriate filtration to 

the food preparation areas in line with the requirements of DW 172, which identifies 

the standards required for systems that ventilate food preparation and serving areas. 

This method of ventilation will provide staff and visitors with adequate ventilation 

levels for the activities undertaken in the building whilst ensuring good air quality and 

acoustic properties as required. This option also has the least impact on the building 

fabric in terms of louvres / vents. Although some interventions will be required as well 

as some specific extract ventilation requirements for the food prep areas once the full 

details of the requirements for these are known. 

Passive measures for ventilation is an option for this scheme, but they may require 

ventilation systems that provide interventions with the external fabric of the building 

and may alter the elevations of the building as currently shown. These options would 

be more energy efficient and sustainable than the mechanical ventilation systems 
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noted above and the use of either system should be carefully considered in line with 

the planning requirements for the scheme and the aspirations for the scheme to be 

low energy and with low carbon emissions over its lifetime. 

 

e) Low energy lighting 

 

The building will be provided with suitable control system to monitor and reduce 

energy use wherever possible along with low energy LED lighting systems. 

Consideration for providing external lighting with good quality integral 

photovoltaics will also be considered moving forward. 
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4.0 ELECTRIC VEHICLE CHARGE POINTS 

 

It is expected that there will be a requirement for EVC’s as part of the planning conditions for 

this project and this will be reviewed as part of the servicing distribution for the site.  

All EVC’s will be specified as load balancing. 

Dependant on electrical supply arrangements these may be provided as electrically separate 

from the building. 
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5.0  CONCLUSION 

 

This study and report has been conducted to clarify the client’s intentions to consider and 

deliver a system of renewable energy technologies to support a proposed new building 

which are both sensitive to their impact on the site and will also deliver real operational 

benefits in terms of their use. 

 

A number of technologies have been reviewed, however only some of them can be 

considered moving forward given the context of the architecture and the wider site aspects. 

 

The renewable technologies that the client is interested in pursuing have been identified as 

being the following;  

 

1. Solar Photovoltaic Panels  

2. Battery Energy Storage System  

3. Air Source Heat Pump 

 

Each of these renewable energy systems will need to be further developed at RIBA Stage 3 

and 4 to ratify the technical and operational details necessary to install them, however this list 

comprises the technology that is considered appropriate. 

 

If designed well, these systems will remove the majority of the lifetime operational Carbon 

Emissions and deliver a facility that aims for essentially Net Carbon Zero and powered by 

sustainable and renewable energy. 

  

The predicted energy use and carbon emissions will be determined by as designed SBEM 

calculations at a later design stage to confirm the agreed design intent meets the current 

regulation requirements. With the combination of the systems and fabric performance that 

are being reviewed the building could aim to achieve a minimum A EPC rating and the 

client could move forward with a clear roadmap for the building to aim to achieve net zero 

carbon in the next 10 years of the building use. 
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6.0  APPENDIX A  

 

6.1        PV SIMULATION REPORT  
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