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Boulby Science Now & Future
Particle physics and ultra-low background studies

BUGS



Multi-disciplinary Science 
Earth and environmental studies, low background and/or
underground particle physics, Astrobiology & Planetary
exploration. 



Boulby Future Science…
1) Exploitation of CURRENT Boulby Underground
Lab facilities
• Use and expansion of BUGs -> Best in World (Ge, 

XIA, Rn Emanation, ICPMS…)
• Continue development of current projects:

• Astro-particle & low background science
• Earth and Environmental Science
• Astrobiology and Planetary exploration

• New medium-scale projects for current facility.

2) Development of NEW facilities and science for 
Boulby (Boulby Development Project)
• Towards a new major international science facility 

capable of hosting major next-generation rare event 
projects (Dark Matter 0vBB and more).

BUTTON 
30T neutrino 

technology testbed.
BUGS

Development

Strong STFC support for exploiting and 
developing its national scientific asset



Boulby Feasibility Study (Boulby-FS)
Boulby-FS Overview:
• Context and need for a major new deep 

underground science facility in UK: DM, 
0vBB and more..

• Infrastructure specifications for potential 
projects (LXe & LAr DM, Ge 0vBB & more).

• Conceptual designs for excavations and 
outfitted labs – in 1.1km (Salt) and 1.4km 
(Polyhalite) layers

• Staffing and surface facility needs.
• Detailed costs and schedules.

Submitte
d to 

STFC June 

2021

New lab in Salt?

New lab in Poly?

Results: It IS feasible, well motivated and timely. 
Outfitted facility: £100m+ (Inc contingency, VAT)

Government ‘fit’: Levelling Up, Strength in Places, 
Build Back Better…

10 T 
Liquid 
Xenon

LZ @ SURF. 
Next generation 

in the UK?

New lab 
specifications 

& designs



Boulby Development Project (BDP)

UKRI Prelim Infrastructure Funding
£2.84M, 3 year project (2022/3-2024/5).

Tasks / Deliverables:
1) Facility design development (for sites 

at 1.1km &/or 1.4km)

2) Business case(s), economic impact 
studies, risks → Submission to BEIS

3) Stakeholder engagement: Local, 
National & International:
• Public & Partners
• Government
• Science communities & funders

Boulby Development 
Infrastructure Bid

Next level planning and preparing for a…
“… greatly expanded underground science facility in the 
North East, with the potential to host a major international 
science infrastructure, such as a next generation dark matter 
experiment.” (STFC strategic delivery plan (2022-2025)

BDP Project 
Goal:

Boulby 
Development 
Timeline



Boulby Development Project (BDP)

Project 
Governance & 
Organisation:



Task 1: Site and Facility Development

Science community input/support needed…

1) Next-Level review of new lab design required. 
Meeting needs of all possible experiments

Boulby Feasibility Study 2021
Site options in salt (1.1km)
or Polyhalite (1.3 or 1.4km).
Deeper site favoured for 
0vBB studies & to better 
compete with LNGS & SURF

New lab in Salt?

New lab in Poly?

Possible sites @ Boulby Mine

2) Preferred site(s) to be selected – Salt or Polyhalite

3) Next Level excavation and facility build plans to be 
developed…

Zone 2 9/22



Task 2: Business Case Development

Infrastructure Fund Submission Schedule

Option 1: 
• Full IF Bid (Design & Build) - Q3/23 
• Money received - Q3/25
• Lab complete – 2030/1

Option 2:
• Prelim IF Bid (Design) – Q4/23
• Full IF Bid (Build) - Q3/25
• Money received - Q3/27
• Lab complete – 2032/3

Timescales for next IF bid submissions:

• Strategic Business Case - Dec/22
• Outline Business Case - 23/24
• Full Business Case - …

Timescales for Development of BDP Business 
Cases:
Scientific, societal & economic impact, 
schedule, costs, risks: 

Science community input / support needed…



Task 3: Stakeholder Engagement

Public:
Local & National: Plans and benefits to region and 
country. Media, social media

Partners:
• UKRI / Innovate-UK -> Exec and Board 
• Mine hosts -> Boulby mine

Government:

Local:  Support from regional leaders. Inc 
• MPs: Simon Clarke (Levelling up)
• Teeside Mayor:  Ben Houchen

National: Support from national leaders:
• BEIS: Minister, CSA (Paul Monks)
• Gov: Science Minister, MPs & more.
• Etc… 

International: 
• UK/international relations & partnerships 

Science Communities:
National: Getting science communities behind initiative and 
planning for use. Town halls, conferences etc.

• Particle / Astro-particle Physics
• Multidisciplanary science area

International:
• Specific science project teams: Promoting use of new 

facility: Xe/Ar/etc DM, 0vBB, Quantum, Multidisciplinary 
Science.

• International science funding bodies. Partnerships, 
trading.

Stakeholder engagement 
plan under development 

(SPC support TBD)

Science community 
input / support 

needed…



Get Involved: Science Community Involvement &
Support…Proposals welcomed ANY TIME for projects @ Boulby Laboratory:

• Current facility: Use of BUGS material screening facilities or space in main laboratory.
• New / Future Facility: Expected spaces of ~25x25x25m to be available. Clean and ultra-low 

background environment. Science, technical and engineering support facilities,

Upcoming Boulby Development Project Grants:
Proposed funding amount up to £150,000 pa (for up to 2 years)
Opening date 25th October (TBC)
Closing date 13th December (TBC)
Notification Feb 2023 (TBC)

Funding to support the development of new innovative projects in a 
proposed new underground facility in the vicinity of Boulby 
Underground Laboratory managed by STFC. 
Mandate:
• Input to new facility design requirements
• Development of science project(s) plans, designs, costings etc
• Advocacy and support in stakeholder engagement

Expecting 4 or 5 positions covering fields of:
• Dark Matter Search ( Xe, Ar, others)
• 0vBB studies
• Quantum & Low background 

technologies
• Multi-disciplinary studies

APPLICATIONS 
WELCOMED
SOON.


