
Ground sourced heat pumps- a 
regulators perspective

Ross Lowrie
Environment Agency
October 2021



Our role in enabling UK Net Zero
The Environment Agency stands ready to play its part in 
enabling the transition to a resilient net zero nation by 2050:
• ensuring new technologies are fit for the future by 

supporting innovation through regulation - particularly 
hydrogen, Carbon Capture and Storage, and nuclear

• regulating the most carbon intensive sectors and 
working with industries to decarbonise industrial clusters

• minimising waste and improving energy, water and 
resource efficiency

• developing and regulating carbon markets, including 
the UK ETS

• shaping future land use, ensuring Nature Based 
Solutions such as trees, peat and wetlands deliver the 
widest environmental benefits

• supporting industry-led commitments to decarbonise, 
including commitments made by the water and nuclear 
sectors to be Net Zero by 2030

Presenter
Presentation Notes
Heat pumps in the first bullet




Our regulatory role

• Our role - Ensure schemes do not 
adversely impact the water 
environment, local habitats or 
resource users
• groundwater investigation consent 

(S32), 
• abstraction licence
• discharge permit.

• We don’t regulate closed loop 
systems at all
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The Environment Agency have a regulatory role in ensuring that industry do not adversely impact the quality and quantity of groundwater, surface water, flooding, local habitats or resource users. operators will require a number of environmental permissions from us as well as other regulators. 


We liaise regularly with
     -GSHPA
     -Coal Authority, 
     -BEIS and 
     -BGS.




Heat sector Oil and gas

Minewater

GSHC and 
heat from 
waste
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Heat sector group involving the National Office, National Permitting Service and Operational Areas.
The technologies we cover include; GSHC, mine waters, re-purposing oil and gas wells for heat, utilising waste heat (sewage/ waste waters), deep geothermal.

We liaise regularly with Government, regulators and industry, including; 
-BEIS
LAs
Coal Authority
BGS
GSHPA
Mine waters task force


Photos:
https://th.bing.com/th/id/R.2292d9eb2d248b638ae6fcc07654ff7d?rik=Vl8mFoOvbQvPGQ&riu=http%3a%2f%2fwww.greenmatch.co.uk%2fmedia%2f1346081%2fdiagram.png&ehk=EmQXoDw3VFmLnnJl%2bc67QDmVJcdXlRqD2W%2bK6sU5IK0%3d&risl=&pid=ImgRaw&r=0
https://tse4.mm.bing.net/th/id/OIP.O41wHWWKBcfG6E5vJnakjgHaEz?w=284&h=184&c=7&r=0&o=5&pid=1.7
https://www2.groundstability.com/wp-content/uploads/2020/03/DawdonMineWaterTreatment2-1024x683.jpg






Improve our understanding of the sector
We are working with industry and undertaking research to better understand the 
sector its impacts, for example;

• Minewater Energy paper (NE LEP)

• Impacts of heating and cooling systems (Nottingham University PhD)

• The potential of UK’s geothermal energy resources (BGS)

• Environmental risks from subsurface technologies  (EA)

• Environmental risks from re-purposed oil and gas wells (EA commissioning) 
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Utilising mine water energy is rapidly increasing. We were part of the Northeast Local Enterprise Partnership (LEP) group that produced the mine energy white paper-The Case for Mine Energy

Abandoned coal mines have the potential to provide a source of low carbon geothermal energy.

We are working with the Coal Authority to permit and facilitate safe and sustainable development of this resource.

With the CA we have produced update on draft external GiC guidance to include mine water usage, timeline for determining permissions needed from both CA and the EA

Nottingham University to improve understanding of the impacts of heating and cooling systems and what tools can be used to assess them. It was concluded that there is no one tool to determine impacts quickly, easily and robustly. There are several factors to be considered.

We are undertaking our own research to ensure we understand the environmental risks of all technologies within the heat sector remit and our regulation is fit for purpose. 

We will also be updating our internal guidance /permitting policies to reflect the growing changes in the sector and to improve consistency determinations, as well as working with industry to ensure external guidance is fit for the growing industry. 





Policy- Environmental Permitting Regulations (1)

• Strong drive by government to 
reform abstraction 

• Abstraction and impounding will 
move into the EPR regime (2023)

• Existing licences will become 
transitional EPR permits

• New EPR permits- no end date
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Strong drive by government to reform abstraction- Natural Environment white paper 2011 and the Case for change was produced. From this paper a strong case for reforming the way we manage our water resources and availability was made. Our (EA) response is Abstraction Reform (EPR, SRoC). We have addressed unsustainable abstraction

There is a stronger catchment focus:
      - Protecting the Environment and
      - Improving access to water

We are also working to modernise our service for e.g. licence holders can now view their licence online and submit their returns.

In 2023 the regulation of abstraction and impounding will be moving into the Environmental Permitting Regulations (EPR) regime

The move allows for further rationalisation and unification of regulations. The majority of environmental permissions fit under one legal framework. Advantageous to those customers who hold more than one legal permission with the Environment Agency.


Defra have launched a consultation which is open until the 22nd December and the consultation and supporting documents are available at the Defra consultation hub (https://consult.defra.gov.uk/water/abstraction-impounding-epr-consultation). 
 
All feedback will be taken into consideration before a formal response is provided.

Defra is proposing that on the move into the EPR, there will be no change to existing licences’ rights, entitlements or conditions. 

Permits that are issued:

- As new permits are issued, we will no longer have time limited licences/permits – we will move towards reviewable permits. There will be no compensation and there will be EPR management conditions similar to EPR discharge permit.

-existing licences will become transitional permits. They will remain time limited with existing conditions. Operators will need to apply for a new EPR permit before the end date. 

If anyone has any questions regarding the consultation they can contact Defra at water.abstraction@defra.gov.uk 





Policy- Environmental Permitting Regulations (2)

• Defra consulting on 9 
amendments, including:

• Heat as a pollutant:
• Apply to closed and open 

loop systems
• General binding rule 

proposed for closed loop
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Defra are consulting on 9 amendments to the Environmental Permitting regulations. The proposed amendment to regulate heat as a pollutant is relevant to the heat pump industry: 

We used to have the ability to regulate heat as part of groundwater activities but lost it during a rewrite of the regulations so we have asked for this to be reinstated to ensure that groundwater has the same protection as surface water from heat pollution.
 
This will have an implication for closed loop GSHC schemes as it will no longer be the fluid discharge that triggers the need to regulate a scheme. Closed loop schemes do not currently fall within our regulatory remit as there is no fluid discharge. 

We are proposing a General Binding Rules (GBR) which would cover the majority of closed loop schemes 
A small number will likely fall outside of the criteria and will require a permit. These would be schemes located very close to sensitive features that could be impacted by heat. 
 
As we already ask for thermal assessments as part of the open loop applications this proposed amendment should not have any adverse impact on operators seeking to develop such schemes, but it would allow us to set conditions and possibly require monitoring if it was in a sensitive location.




Strategic Review of Charges (SRoC) Consultation

• Water Resources charges
• Last review 1993
• Currently: £135 

• New charges consider:
• volume abstracted and availability
• costs of all  services we provide
• not specific to GSHC industry 

• We are consulting – give us 
your views – and evidence!8
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Our current Scheme of Abstraction Charges has not been reviewed since 1993.  

All applications will likely see a significant charge increase above the current fee of £135.


Our charges need to clearly reflect the costs of all  services we provide. 

Proposed charge framework;
      -meet increasing pressures
      -ensure resilience and sustainability �       of our services 
      -sustainable abstraction

We intend to be able to invest more funding in our services as a result of this review.  Customers will see increased resilience and an improvement across several activity areas including asset management, digital services and improving low flow catchment issues

The consultation will run for 12 weeks, closing on the 10 November.  We aim to implement the new charge scheme from 1 April 2022.





Activity description
Volume Band is Mega litres/Year

Proposed 
charge Normal 

variation
Substantial 

variation
Full licence SW & GW :Volume Band 
0.001 – 50 :Water Available £2,150 £1,075 £1,935

Full licence SW & GW :Volume Band 
50.001 - 120 :Water Available £4,301 £2,150 £3,871

Full licence SW & GW :Volume Band 
120.001 - 1400 :Water Available

£10,752 £5,376 £9,677

Full licence SW & GW :Volume Band 
1400.001 + :Water Available £21,505 £10,752 £19,354
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The table shows a full licence application where water available the new fee structure

Increased charges to cover the cost of determining the application- based on time and materials for permits issued to date, across a range of sectors.
Limited data for GSHC schemes, primarily smaller scale schemes. 
Consultation response:  Sector specific evidence

Fee reductions apply in some cases:
For applications involving surface water or groundwater discharge activities and abstraction activities there is a reduced application fee. The charges are: 

100% of the relevant application charge in the draft legal charging scheme for the highest application charge

10% of the relevant application charge for other activities which take water from or discharge it back to the same source and can reasonably be considered to be part of the same operation. 

E.g.  under the proposed charging scheme, if the abstraction licence costs  £2150  and discharge permit costs £6 000. You will pay full costs of discharge permit and only 10% of the abstraction licence, in this case £215

If the abstraction licence is higher, likely where larger schemes are proposed, then 100% of the abstraction licence would be payable and 10% of the discharge permit (e.g. £600). 

The scale of impact on annual charges will vary but it is intended to reflect the service that customers receive and the technical knowledge needed to regulate their abstraction or impoundment and protect the environment. 





Table shows Full Licence Application – Restricted Water Available new fees

Activity description
Volume Band is Mega litres/Year Proposed 

charge Normal 
variation

Substantial 
variation

Full licence SW & GW :Volume Band 
0.001 - 50 :Restricted Water Available £3,662 £1,831 £3,295

Full licence SW & GW :Volume Band 
50.001 - 120 :Restricted Water 
Available

£7,323 £3,662 £6,591

Full licence SW & GW :Volume Band 
120.001 - 1400 :Restricted Water 
Available

£18,308 £9,154 £16,477

Full licence SW & GW :Volume Band 
1400.001 + :Restricted Water Available £36,616 £18,308 £32,955
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Key message – charges are increasing, to cover our costs. This is under consultation, please do make the time to give your views.



Examples

• Example 1 – Volume – 0.001 - 50 ml/yr – Water available
• 100% (of £5,914) charged at £5,914 – WQ discharge
• 10% (of £2,150) charged at – £215 - Abstraction
• = £6,129.00

• Example 2 – 120 - 1400ML/ year – Water available
• 100% (of £10,752) charged at – £10,752 – Abstraction
• 10% (of £5,914) charged at £591 - WQ Discharge
• = £11,343.00
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Example 1 – Volume – 0.001 - 50 ml/yr – Water available
100% (of £5,914) charged at £5,914 (Table Ref 1.3.15 - Cooling water or thermal discharge to surface water or groundwater (not requiring specific substances assessment)
10% (of £2,150) charged at – £215 – (Table Ref 1.1.1 - Abstraction of water available up to and including 50 megalitres a year).
= 6,129.00
Example 2 – 120 - 1400ML/ year – Water available
100% (of £10,752) charged at – £10,752 – (Table Ref 1.1.3 - Abstraction of water available greater than 120 and up to and including 1,400 megalitres a year).
10% (of £5,914) charged at £591 (Table Ref 1.3.15 - Cooling water or thermal discharge to surface water or groundwater (not requiring specific substances assessment)
= 11,343.00




Review of  
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From 2011 to 2021 there has been 137 formal applications issued.

79 pre applications prior to a full licence application.

NPS will be prioritising heat pump applications.

   Currently we do not have the full stats for 2021 due to a backlog in NPS.

  NPS will be prioritising heat pump applications but we are suffering from workload issues. We have a backlog of applications which we’re working through.

Applications need to be submitted by end of November to meet RHI end of March deadline, though we can’t guarantee service – KEY MESSAGE – apply early, apply right first time – we’ll do all we can








Permissions needed

• Surface water abstractions require a 
licence if the abstraction is >20m3/day. 

• Groundwater if the system is open loop 
and if the abstraction is >20m3/day.  

.

• A Permit will be required for discharging 
water into a borehole, into a river or at 
ground surface where it does not meet 
the exemption criteria.  
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Groundwater closed loop systems do not require environmental permissions

For further details on abstraction licence and discharge permits requirements please read our application guidance on gov.uk

Prior to an abstraction licence is issued, a Groundwater Investigation Consent (GiC) is required to demonstrate that sufficient water is available.





GiC permissions
• This consent allows you to 

find out what water is 
available and whether it’s 
suitable for your needs.

• If  your proposed abstraction 
is deemed successful and 
you want to continue to 
abstract more than 20m3 of 
water a day, you will need to 
apply for an abstraction 
licence. 
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You need to apply for consent (GiC) to investigate a groundwater source before you drill or test pump any abstraction boreholes. 

It can take several months from starting the consent process to getting approval for an abstraction licence. It can take up to 18 months for large and/or complex schemes. 






What makes a ‘complex’ groundwater application?
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There are a number other things which might complicate matters when it comes to permitting a heat pump scheme...�
Ground
Can you physically reinject all of the water back into the aquifer within 24 hours? 

Volumes may be limited to the reinjection capacity of the recharge borehole or other options such as partial discharge to surface water or sewer may need exploring.

Where are you discharging? 

How much water is available. The London Chalk is a particularly sensitive aquifer and is at risk of both being dewatered and having permanent quality concerns. 

Is there any contamination in the abstracted water? Could the abstraction pull contaminated water into the system from another part of the aquifer? Will you have to think about remediation?




What makes a ‘complex’ surface water application?
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What’s the waterbody like? Is it large with lots of flow to reduce the impacts of the thermal plume? Or is it slow moving? Ponded? What proportion of the flow will you need to take? Is it ecologically significant? Is it spawning area? 

If you need to include screening or flap valves etc. to protect fish and eels, will you be able to abstract the required volumes to make the project viable?

Do you need to design your outfall in a particular way to prevent risk of channel bed or river bank damage or any other geomorphological issues? 

Can you diffuse larger volumes of water to avoid high pressure discharges? Is it a navigation route or are there any other amenities to consider when undertaking any construction? 

If you’re doing works on or near the banks of the river, do you need a Flood Risk Activity Permit (FRAP)?
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