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 Actions Delivered Future Actions

1. Leadership BESAP developed and communicated to Boulby Team BESAP Annual Reporting 

2. Staff Empowerment STFC ESAP and BESAP briefing to Boulby Team Env. Sustainability training for Boulby Team

3. Physical Environment Commence monitoring of energy and water use, waste 

generation and carbon emissions;

Replaced oil generated heating with air source pump 

heating and air conditioning system  

Establish baseline and targets for energy, water 

use, waste and carbon emissions reduction;

 Install solar PV generation & storage;

Install EV charging points 

4. Science Delivery Commenced communications with science partners for the 

delivery BESAP actions  

Consider undertaking technical lifecycle project 

to understand energy and carbon reduction of 

facility and scientific equipment

5. Collaboration Build and develop positive relationships with 

UKRI/STFC/Research Councils and broader collaborators

Share knowledge and best practice with 

UKRI/STFC/other RCs; actively promote 

engagement in Env. Sustainability projects by 

collaborators and in their research

6. Procurement Actively promote Environmental Sustainability with Boulby 

Underground Laboratory suppliers

Include Environmental Sustainability as part of 

SHE competence assessment of suppliers

Boulby Environmental Sustainability Action Plan (BESAP)



XLZD@Boulby: Work Package 8
Computing Centre

● Re-use waste heat

● Proven technology and collaboration expertise

Green Computing
● Algorithm and software development

● Alternative computing hardware, e.g., ARM designs by Altair, GPUs, or similar accelerators

● Evaluate potential electricity savings with non x86 technologies

● Extend to ‘Scope 3’ (upstream and downstream) emissions 

Geo-thermal/waste heat from underground for power and/or heating
● Mature technologies 

● Liaise with ICL/Boulby to evaluate XZLD integration and other sustainability options; requires engineering effort

Fabrication and processing
● Evaluate potential for influencing external suppliers

● Energy technologies, processing and fabrication of XZLD materials and components

● Life-cycle assessments

● Requires engineering & stakeholder engagement

Delivery Plan for Sustainability
● Preliminary Activities output is the sustainability plan for the experiment including above elements

● Includes plan for estimating and measuring environmental impact over project lifetime (construction and operations)
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Low-background Facilities: Environmental Impact
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A live example: Enhanced Weathering

● Spread crushed basalt, by-product of aggregate and mining industries, on farmland across UK

● UNDO deploying 180,000 tonnes in 2023; scaling to 1 M-tonne by 2025 and 5 M-tonnes by 2030 

● 1 M-tonne sequesters 250,000 tonnes of CO
2

 over 50 years

● 600 million tonnes of basalt by-product mined worldwide

● Estimated that $/tonne price will be as low as $100/tCO2

● Sector lacks consistent and scalable measurement, reporting and verification (MRV) methods

● Boulby ICP-MS and HPGe facilities:

○ Standardise cost effective, efficient, scalable MRV techniques with UNDO

○ Measurements of efficacy of carbon capture technique and timescales

○ Evaluation of systematics and variables associated with Enhanced Weathering (land-use, grain size, etc.)


