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Introduction 
This report aims to provide the reader with information regarding the implementation of 
geothermal heating schemes in Spennymoor, County Durham. These schemes would make 
use of the ‘hot’ water from disused mines through the use of a heat pump, thus providing 
homes access to cheap energy, with a low carbon footprint. The information provided 
regards Spennymoor’s mining heritage, public opinion on geothermal schemes, and the 
importance that planning should be given on the matter. 

The governments Heat Networks Investment Project (HNIP), could be utilised to 
ensure that geothermal heating schemes are put in place in Spennymoor. 

 
Spennymoor’s Past & Present 
 Spennymoor developed around 
the mining industry, which can 
be seen in figure 1. Closure of the 
mines in the Spennymoor area 
from 1924 onwards led to a 
period of depression, creating 
social issues that are still relevant 
today. 
 Today just over 21,400 
people live in the Spennymoor 
area, 48.6% of which live in the 
top 30% most deprived areas 
nationally (SAAP, 2017). Of this 
population 10.9% were also in 
fuel poverty as of 2014 (SAAP, 
2017), which clearly illustrates the 
need for low cost energy, 
something that geothermal 
heating schemes have the 
potential to offer.   

 
Fiscal Potential 
These schemes offer the potential 
for much lower running costs 
than typical systems. A system in 
Shettleton, Scotland shows 
around £90-100 running costs per 
annum per household for heating 
and hot water (Clean Coal, 2009). 
Additionally, gas use in the UK 
was considered by Krenzel et al. 
(2013) to be around 20-50% less 
expensive than geothermal, but 
by 2030 geothermal is reckoned to 
be between price parity to a third less expensive. 

Figure 1a: Historic map showing how little Spennymoor had 
developed by the 1860s with just the beginning of its iron 
works (Digimap) 

Figure 1b: Historic map showing how Spennymoor had rapidly 
developed around its mining and iron works by the 1890s 
(Digimap) 



Technical Potential 
These systems offer access to large volumes of water, with stable elevated temperatures, 
simply by creating two boreholes (Farr, 2015). Adams et al. (2016) identified that 
approximately 28% of UK homes are located near to mine-water, going on to make a 
conservative estimate than this could heat around 650,000 homes (Adams et al., 2017).  

 The abandoned mines should be close to new houses to reduce the heat loss and the 

installation costs of the geothermal mine-water system. However, these challenges can be 

overcome with an innovative design, which includes several mine wells together 

(Verhoeven et al., 2014). Energy demand and supply equilibrium could be challenging for 

geothermal mine-water systems (ADE, 2018), however this issue could be solved with large 

scale thermal energy storage or individual storage systems for dwellings.   Usefulness level 

or quality of the energy changes according to energy resource type, thus by using heat 

pumps with storage for heating homes instead of conventional energy resources, 

conventional resources could be shifted to fields where they could be used more efficiently 

such as in industry (Hiddes et al., 2014). 

According to UK data, a ground source heat pump has emissions of about one 

quarter of either electric or gas (2018/05/14, 17:30), (GSHP Association, 2018). Ideally these 

systems should be backed up with a solar or wind power system if near zero GHG emissions 

are to be achieved.  

 
UK Potential 
If meaningful policy change is to be made it needs to occur on a national scale, local 
restrictions might simply result in developers shifting their business to other regions.  

Fortunately geothermal heating from minewater has potential beyond 
Spennymoor. Figure 2 shows how locations with coal mining pasts correlate with zones of 
high geothermal temperatures, and populations in a number of other locations, most 
notably in the North East and the Midlands. 

Figure 2a: Map indicating the 
likely temperatures at a depth 
of100m (BGS, 2011). 

Figure 2b: Population density 
map for the UK 
(Jamesgeo.com, 2015) 

Figure 2c: Map showing the 
main coal deposits in black in 
Britain (Geocities) 



 

Public Opinion 

The Durham fieldwork team conducted a survey, which had 54 respondents, the results of 
which are in Appendix I. Whilst not statistically significant, results did highlight: 

 88% of those questioned had not heard of geothermal heating schemes, which 
highlighting that awareness needs to be raised amongst residents if public support is 
to be had.  

 Those that had (12 people) would not object to their homes being connected to such 
networks. 

 92% of these agreed or strongly agreed that by supporting the implementation of 
these schemes the government would go some way to making reparations and do 
justice toward the former mining communities 

A previous study, in Caerau, Wales, into local understanding of these systems showed 
that there are misconceptions about how they function, indicating the need for in-depth 
public information including proven examples (Shirani, 2017). 

 
Policy & Planning 
Section 15.1 of the Climate Change Act 2008 requires the secretary of state to “have regard 
for climate change” and “reduction in U.K. emissions of targeted greenhouse gasses” (15.2), 
in line with the Paris accord. Geothermal mine-water systems with heat pumps could 
contribute to the UK’s 2020 renewable energy targets; which requires a renewable 
contribution of 953 kilo-tonnes of oil equivalent in 2020 (DECC, 2010). 

 Durham’s 2015 local planning policy states district heating systems “should be 
considered, if deemed viable” and councillors are currently in collaboration with Durham 
University regarding future planning policy. 
 The Durham team found that since these schemes are viable in Spennymoor 
developers are failing to consider the government’s Climate 2050 Goals, sustainability and 
carbon footprint to a sufficient extent. This information was sent to Professor Bell and 
identical objections were submitted in April 2018 against the planning for two housing 
developments on these grounds, one of which can be viewed in Appendix II. 

 
Options  
The HNIP has been put forward as a part of the government’s Clean Growth Strategy, 
aiming for heat networks to meet the heat demand of 17% of homes and 24% of non-
domestic buildings (BEIS, 2018). The HNIP offers a capital of £320m, expecting to support 
up to 200 projects by 2021 though grants, corporate loans and project loans. A HNIP 
Regional Workshop is to be held in the North East in July 2018, with the first round of 
applications for potential projects to be submitted in the autumn. Details can be found in 
the HNIP Scheme Overview (BEIS, 2018). 
 The Renewable Heating Initiative (RHI) could also be taken advantage of. For 
example the Crynant system has had RHI funding for 20 years, a system that has a payback 
of 3-9 years and shows less than half the running costs of a conventional oil system (Farr, 
2015). 

Alternatively, the £9.5 million Caerau mine-water project received funding from the 
EU, UK, local government, and the Energy systems Catapult (Welsh Government, 2018). 
 



 

Appendix I – Survey results 
 

Total sample size: 54 

All residents of County Durham 

Divided into aware and not aware 

 

Not aware: 42   

    19-29 30-39 40-59 60+ 

Male   2 3 5 7 

Female    7 10 8 

Gas  1m 3m+7f 4m+9f 5m+8f 

Electric  1m   1m  

Gas+Electric    1f 1m 

Coal     1m 

Q. 5     B ABCC AAD 

However, some responded to question 5   

A Expressed interest about geothermal heating and asked more about it 
B Expressed interest about geothermal heating, asked about it and thought it was a good idea 
C Expressed interest about geothermal heating, asked more about it, and thought it was a good idea because of the 

mining heritage 
D Rents so their type of central heating didn’t matter 

      

Aware: 12    

    19-29 30-39 40-59 60+ 

Male   1+2 1+1 3   

Female      2  1+1 

All Gas         

Q. 5   (17)+(1),(3) (18)+(3) (18),(18)+(6),(3),(11) (12)+(21) 

Q. 6   no+no,no no+no no,no+no,no(7),no (13)+no 

Q. 7   yes+yes,no no+no 
don't know,don't 

know+no,no,no (14)+no 

Q. 8      no 

Q. 9   (19)+(2)   (15) 

Q. 10   yes+ yes,no yes+yes yes,yes+yes,yes,yes yes+yes 

Q. 11   2+2,1 2+1 1,1+1-2,1,1  2-3+1 

Q, 12   no+n/c, (4) no+(5) no, (20)+ (5),(10), n/c (16)+(22)  

      

(1) Built farmhouse and geothermal was included in design 

(2) People don't like change 

(3) Had heard of geothermal 

(4) Good for environment and cost effective 

(5) Good idea 

(6) Neighbour has geothermal 

(7) Who could object to that? 

(8) Father took kids down mine to put them off 

(9) '110%' 

(10) Interested to see if it gets off the ground 

(11) Understands that water treatment is needed 



(12) Heard idea in passing 

(13) Further information needed 

(14) Further information needed 

(15) Need more information 

(16) Really don't know 

(17) Knew how it worked and had studied geology at university 

(18) Had heard of geothermal but didn't know how it worked 

(19) It's new so people might not trust it 

(20) Asked about potential savings, when answered stated "get it in here then" 

(21) If cheap enough it's good 

(22) Cost of this type of system is important 

 

 

Appendix II – Objection letter submitted by Professor Sandra Bell on behalf of the 

Durham fieldwork team 

 
Objection to the planning application DM/17/03403/FPA | Erection of 338 
dwellings | Land To The North Of Durham Road Middlestone Moor 
Planning 
The objection appeals to the application’s inability to meet the requirements of the 
National Planning Policy Framework (NPF) 

Item 93 of NPFP states: 

“Planning plays a key role in helping shape places to secure radical reductions in greenhouse gas 
emissions, minimising vulnerability and providing resilience to the impacts of climate change, and 
supporting the delivery of renewable and low carbon energy and associated infrastructure. This is 
central to the economic, social and environmental dimensions of sustainable development.”  

 
Three of the twelve core planning principles outlined under item 17 of the Framework 
have not been given full consideration. These are that planning should: 

 Not simply be about scrutiny, but instead be a creative exercise in finding ways to enhance and 
improve the places in which people live their lives; 

 Support the transition to a low carbon future in a changing climate, taking full account of flood risk 
and coastal change, and encourage the reuse of existing resources, including conversion of existing 
buildings and encourage the use of renewable resources; 

 Conserve heritage assets in a manner appropriate to their significance, so that they can be enjoyed 
for their contribution to the quality of life of this and future generations. 
 

 
It is also stated under section 7 ‘Requiring good design’, item 63 “In determining applications, 
great weight should be given to outstanding or innovative designs which help raise the standard of 
design more generally in the area”. These systems, which rely on heat from mine water, 
would also be a means of honouring a community with a rich heritage in the mining 
industry. 
The target set by the 2008 Climate Change Act to ensure that the UK’s net carbon for the 
year 2050 is at least 80% lower than the 1990 baseline should also be considered by the 
planning committee; particularly with reference to section 10, item 93 of the NPPF: 



 “Planning plays a key role in helping shape places to secure radical reductions in 
greenhouse gas emissions, minimising vulnerability and providing resilience to the impacts of 
climate change, and supporting the delivery of renewable and low carbon energy and associated 
infrastructure. This is central to the economic, social and environmental dimensions of sustainable 
development.” 
The Committee of Climate Change (CCC), who ensure that the goals within this ‘Act’ are 
met have proposed that one in twenty homes should be connected to a heat network by 
2030 (under the fifth carbon budget), and a geothermal district heating system is a means 
of meeting such a goal. In their 2017 report to Parliament the CCC estimated that the 
overall measures put in place to meet the fifth carbon budget would add around a further 
£85-120 to the annual household energy bill – in contrast a geothermal district heating 
system would not put residents at risk of rising gas and electricity prices. In fact in this 
report the CCC also stated that “New homes should be built to be highly energy efficient and 
designed for low carbon heating systems” and that “Deployment of low carbon heat cannot wait 
until the 2030s” (CCC, 2017). So it is important that the planning committee consider such 
systems now. 
 
Recent availability for funding  
The Government’s Heat Networks Investment Project (HNIP) launched in 2016 is offering 
a pot of £320m to support low carbon heat networks by 2021. The scheme has just finished 
its pilot phase and will begin receiving applications in autumn 2018, with funding 
allocated in March 2019. The HNIP could thus offer a means to fund a geothermal district 
heating system with much lower economic risk to developers and local authorities. 
 
Future Energy Security  
Thinking about future energy security in the UK adds a further argument for County 
Durham to lead the way in geothermal district heating. During the recent cold spell there 
were concerns of the UK “running out of gas” and large users were asked to cease use 
while the shortage was apparent in order to ensure security of supply to domestic users. 
The United Kingdom was self-sufficient in 2000. Gas production has dropped from 95 
BCM to 35BCM. The UK demand 77 billion cubic meters (BCM) in 2016. Figures from 2016 
show half our gas requirements rely on imported stocks. These come from Norway, 
Europe and also are brought in to the country as Liquefied Natural Gas (LNG). LNG is gas 
that is pressurised at source (e.g. Qatar) and brought to the UK by boat. The gas is 
liquefied by cooling to near absolute zero in a very energy intensive process.  This energy 
cost and carbon output is wasteful when there are alternative energy sources available for 
space-heating. Bearing in mind the probably lifespan of new build houses is likely to be 
much greater than thirty years, gas security should be considered as an issue. 
 
Supporting International Goals for Sustainability 
Failure to provide for available sustainable heating solutions in new housing 
developments in County Durham contradicts international agreements towards 
sustainability. In 2017 the United Nations outlined 17 goals of sustainability. Maintaining 
the use of fossil fuels contravenes goals 7, 9, 11, 12 and 13. In particular Goal 9 refers to the 
development of policies that provide “resilient infrastructure, promote inclusive and 
sustainable industrialization and foster innovation. Goal 11.b target is that by 2020 there 
should be an increase in human settlements adopting and implementing integrated 
policies and plans towards resource efficiency and mitigation to climate change.  
 



Integrated Renewable Technology 
District heating from geothermal requires electricity for pumping mechanisms. If the 
electricity for the heat pumps comes from renewable sources the CO2 emission will be 
approximately zero. Thus planning permission should also require the integration of solar 
or wind energy sources. Solar panels with installed batteries should be fitted to the new 
build houses to provide electricity for domestic use could offset carbon from electricity 
used to generate the pump. At the same time the new build should be required to fit 
charging points for electric vehicles to meet the UK government’s targets towards clean air 
by banning all petrol and diesel vehicles from 2040. 
 
Sandra Bell 
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