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1
1.1 Introduction

This Design and Access Statement (DAS) has been prepared by Twelve Architects on behalf of 
University College London (UCL). It accompanies an application for Planning and Listed Building 
Consent for changes to a temporary teaching facility within the Main Quad at UCL’s Bloomsbury 
Campus. 

This DAS has been prepared to supplement the application drawings by providing a summary 
of the UCL requirement, locations considered to meet these needs, the design aspirations and 
historic background leading to the submitted proposals. 

1.2 Project Team

CLIENT     University College London (UCL) Estates
ARCHITECT     Twelve Architects
PROJECT MANAGER    Fulkers Bailey Russell
PLANNING CONSULTANT   Gerald Eve LLP
COST CONSULTANT    Aecom
MEP CONSULTANT    BDP
ACOUSTICS     BDP

1.3 Supporting Documentation

This Design and Access Statement should be read in conjunction with a number of documents 
that are submitted with the planning application, including;

 ° Architectural Drawings

 ° Energy & Sustainability Statement 

 ° Acoustic Design Statement

 ° Planning Statement   

Introduction
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2 Project Overview
2.1 Current UCL Requirement

As a result of the A Level marking system during the pandemic, a number of universities have 
seen an unexpected increase in the number of students joining in September 2021 and in the 
previous academic year. The result is that UCL has 4,000 students more than planned for over 
the next 4 or 5 years. UCL is one of the university’s which has seen a notable increase in the 
number of students joining the engineering and science faculties, thus creating additional 
pressure on UCL to accommodate teaching and research space across the campus. 

Specifically, UCL has identified a need for specialist laboratory facilities (‘Wet’ Labs) as a result 
of the increase in student numbers. 

Following an appraisal of how best to provide this additional lab space it was determined that 
two labs summarised below could be accommodated in temporary facilities:

1. 30-40 person lab for the Institute of Materials Discovery
2. 70-80 person teaching lab for Chemical Engineering

2.2 Initial Summary Brief
 
The below is the initial summary brief for the Institute of Materials Discovery and Chemical 
Engineering Laboratories forming the starting point for option studies;

1. 30-40 person Institute for Materials Discovery Laboratory

 - 5 Re-circulatory fume hood with 4 to 6 mains plug
 - Storage underneath each hood
 - Working surfaces along the walls (whenever there is not fume hood)
 - 2-3 main plugs each section
 - Storage cupboards underneath working surfaces
 - 2No. washing basins – one for glassware and one for hand wash
 - Internet connection
 - Eye wash facility for accident and first aid kit
 - Shelves above all worktops for further storage
 - Trays for organising materials
 - Rubber floor
 - 5No. mobile standalone fumehood
 - 6No. benches
 - 20 No. sockets
 - 2No.  sinks

2. 70-80 person Chemical Engineering Teaching Laboratory 

 - Good general ventilation
 - Local deionised water supply/generator
 - Mains cold water and sink for rinsing glassware
 - Mains cold water and local drainage for cooling 2No. benchtop rigs
 - Drainage for 3No. rigs
 - Eyewash wands
 - Equipment storage (2No. 1m wide lockable steel cupboards)
 - Lockers for students (can be cleared at the end of session)
 - Separate lockable prep room
  - Space for staff to make up solutions
  - 1No. small fridge
  - 1No. small flammables cabinet
  - Sink (1 No.)
  - Ideally DI water 
  - Hot and cold mains water
  - 1.5m bench space
  - Minimum 1No. under bench chemicals cupboard
  - Electronic balance 
  - 2No. Cupboards for glassware storage
  - Space for 1No. PC and 1No. monitor
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2 Project Overview
2.3 Planning History 

Relevant Planning History

Planning permission (ref: 2017/2934/P) was granted on 19th July 2017 for the “Installation of a 
two-storey temporary (5 years) building for use as teaching space within the Main Quad of the 
Wilkin’s Building at UCL’s Bloomsbury Campus.”

This permission is due to expire on 19 July 2022, and this application seeks to extend the 
temporary use of the teaching space for laboratory use.

2.4 Development Opportunities Considered

As noted above, UCL identified a need for specialist laboratory as a result of the increase in 
student numbers. Four locations were initially identified within the UCL campus to fulfil this 
need: 

1. Gordon Square - New temporary building
2. Main Quad (North) - New temporary building
3. Main Quad (South) - Re-use of existing ‘Pop-up’
4. South Quad Pop up - Re-use of existing ‘Pop-up’
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Geography

Admissions  see Student Centre   2 D3
Advanced Legal Studies, Institute for Bedford Way 1 F5
Alexandra House 17-19 Queen Square 1 F6
Alumni and Fundraising Bidborough House 1 E3
Americas, Institute of 50-51 Gordon Square 1 F5
Anthropology 14 Taviton Street 2 E3
Arena Centre for Research-based Ed. 1-19 Torrington Place 2 A5 
Archaeology, Institute of 31-34 Gordon Square 2  E4
Archaeology and Ancient World Gordon House 2 E3
Arts and Humanities Faculty Office Andrew Huxley 2  D4
Arts & Sciences (BASc) 1-4 Malet Place 2 C5
Astronomy see Physics and Astronomy 
Auditory Research, Centre for   332 Gray’s Inn Road  1 G2
Bartlett School of Architecture 22 Gordon Street 2 E2
Bartlett School of Construction & PM 1-19 Torrington Place 2 A5
Bartlett School of Planning Central House 2 G2
Bentham Project Bentham House 2 F2
Bidborough House 38-50 Bidborough St 1 E3
Biochemical Engineering 1 Roberts Building   2  C5
Biochemical Engineering 2 ACBE Building 2 D3
Biomedical Sciences Faculty Office 74 Huntley Street 2 B3
Biosciences Rockefeller  2  B4
Bloomsbury Café & Theatre 15 Gordon Street 2 D3
Bloomsbury Fitness 15 Gordon Street 2 D3
Built Environment Faculty Office 122 Gordon Street 2 E2
Cancer Institute (Paul O’Gorman) 72 Huntley Street 2 B4
Cancer Trials Centre  90 Tottenham Court Rd 2 A5
Cardiovascular Science, Institute of 170 Tot. Ct Rd / Rayne 2 A4
CASA (Centre for Advanced Spatial Analysis) 90 Tottenham Court Rd 2 A5
Cell & Developmental Biology (CDB) 1 Anatomy 2 C4
Cell & Developmental Biology (CDB) 2 Medawar 2  D4/5
Chemical Engineering Roberts Building   2  C5
Chemistry Christopher Ingold 2 E3
Child Health, Institute of 30 Guilford Street 1 G6
CHIME (Inst. of Health Informatics)  222 Euston Road 2 C1
Civil, Environmental & Geomatic Eng Chadwick 2 C3
Classical World Centre Gordon House  2  E3
Cleaning & Waste Services see Customer Services
Clinical Operational Research Unit 4 Taviton Street  2  E2
Cloisters (North and South) Wilkins 2 D3
Cognitive Neuroscience Alexandra House 1 F6
Communications & Marketing Bidborough House 1 E3
Computer Science Malet Place Eng 2 C5
Computer Support (ISD Service Desk) DMS Watson 2 C5
Conferences and Room Bookings 1-19 Torrington Place 2 A5
Customer Services call 020 7676 0000 (30000)
Day Nursery 50-51 Gordon Square  2 F5
DCAL-Deafness, Cognition and
 Language Research Centre 49 Gordon Square  2 F5
Dentistry (International Centre)  123 Gray’s Inn Road 1 J5
Development Planning Unit (DPU) 34 Tavistock Square 2 F4
Digital Humanities Foster Court 2 D4
Digital Accessibility Hub Under Japanese Garden 2 D3
Digital Media (ISD) - Multimedia Charles Bell House 1 B7
 Photography & Design Cruciform 2 B3
Dough & Go Malet Place 2 C4
Drawing Office (Geography) North-West Wing 2  C2
Dutch Foster Court 2 D4
Ear Institute 332 Gray’s Inn Road  1 H2
Earth Sciences Kathleen Lonsdale 2 C2
Eastman Dental Institute/Hospital Rockerfeller 2 B4
Economics Drayton House 2 E2
Egypt Exploration Society 30 Doughty Mews 1 F4
Electronic and Electrical Eng 1 Roberts Building   2  C5
Electronic and Electrical Eng 2 Boston House 1 B6
Energy Institute Central House 2 G2
Engineering Sciences Faculty Engineering Front Bldg   2  C5
English Foster Court  2  D4
Epidemiology and Public Health  1-19 Torrington Place 2 A5 
ESRC ELSE Drayton House 2 E2
Estates Bidborough House 1 E3
European Research & Innovation Maple House 2  A2
European Social & Political Studies 33-35 Torrington Pl ace 2 D5
Examinations Office Student Centre  2  D3
Finance Division Bidborough House 1 E3
French Foster Court  2  D4
Front Lodge Main Entrance 2 C3
Gatsby Unit 25 Howland Street 2 B7
Gene Therapy 51 Chenies Mews  2  B5
Genetics, Evolution & Environ. (GEE) Darwin 2 C5
Geography 1 North-West Wing 2  C2
Geography 2 26 Bedford Way  2  F6
Geomatic Engineering Chadwick  2  C3
German 17 Gordon Square  2  D4
Global Engagement Office (GEO) 50 Gordon Square 2 F5
Graduation Ceremonies  see Student Centre  2  D3
Graduate School Common Room South Wing basement  2  C4
Graduate Training Suite 188 Tottenham Court Rd 2 A5
Greek and Latin Gordon House  2  E3
Hampstead (Royal Free) Campus Hampstead, NW3  §
Hatter Cardiovascular Institute  67 Chenies Mews  2  B4
Haematology Paul O’Gorman  2 B4
Haemostatis Research Unit 51 Chenies Mews  2  B5
Haldane Room Wilkins (North)  2  D3
Hebrew and Jewish Studies Foster Court  2  D4
Hepatology, Institute of 69-75 Chenies Mews 2 B4 
Here East  (8-9 East Bay Lane) Queen Elizabeth Olympic Park § 
History (Entrance at rear only) 23-26 Gordon Square  2  D4
History of Art (Entrance at rear only) 20-21 Gordon Square  2  D3
Housman Room North Cloisters  2  D2
Human Resources (HR) Bidborough House 1 E3
ID Card & Key Issue Andrew Huxley 2  D4
Infectious Disease Epidemiology Mortimer Market Centre 2 A4
Information Studies Foster Court  2  D4
Institute of Education (IoE) Institute of Education 2 F7
IoE Bookshop (Blackwell’s) Institute of Education 2 F7
IoE Phychology & Human Devt. (PHD)  25 Woburn Square 2 E6 
IoE Social Sciences 55-59 Gordon Square 2 E5 
ISD Service Desk DMS Watson 2 C5
ISD (Information Services Division)  1 St Martin’s le Grand  § 
Italian Foster Court  2  D4
Japanese Garden (Social Learning Space) 2 D3
Jeremy Bentham Room (JBR) Wilkins 2 D3
Jill Dando Institute of Crime Science 35 Tavistock Square 2  F4
Languages & International Education 26 Bedford Way  2  F6
Language & Speech Sciences Chandler House  1 G4
Laryngology & Otology, Institute of 330-332 Gray’s Inn Road  1 G2
Laws Bentham House 2 F3
Learning Technology 
 Support Services (LTSS) Cruciform (basement) 2 B3
Life Sciences Faculty Office 74 Huntley Street 2 B3
Linguistics Chandler House  1  G4
Lost Property see Customer Services
Lower Refectory, The Wilkins 2 D3
Main Quad Pop-up Main Quad 2 C3
Making, Institute of (Engineering) Malet Place Eng 2 C5
Management Science & Innovation Engineering Front Bldg   2  C5
  Henry Morley 2 D5
Maple House 149 Tottenham Court Rd 2 A2 
Material Research Centre Kathleen Lonsdale 2 C2
Mathematics 25 Gordon Street  2  D2
Mathematical and Physical 
 Sciences Faculty Office (MAPS) South Wing 2 C4
Mechanical Engineering  Malet Place Eng 2 C5
Medical Anthropology Archaeology  2  E4
Medical Physics & Bioengineering  Malet Place Eng 2 C5
Medical School 74 Huntley Street 2 B3
Medicine and BHF Labs Rayne  2  A4
Mental Health Sciences Rockefeller  2  B4
Modern European Studies Foster Court  2  D4
MRC MRC 2 D4
Nanotechnology, London Centre for Nanotechnology  2  D3
National Medical Laser Centre   Charles Bell House  1 B7
Neurology, Queen Square Institute of  Queen Square House 1 G6
Neuroscience, Physiology & Pharmacology  see NPP
Nonlinear Dynamics Centre Chadwick 2 C3
NPP 1 Medical Sciences 2 C4
NPP 2 Anatomy 2 C4

NPP 3 Rockefeller  2  B4
Obstetrics and Gynaecology 86-96 Chenies Mews  2  B5
Octagon Wilkins 2 D3
Old Refectory Wilkins 2 D3
Oncology 72 Huntley Street 2 B4
Ophthalmology, Institute of 11-43 Bath Street, EC1 1 J3
Ormond House 26-27 Boswell Street 1 G7
Orthopaedics, Institute of RNOH, Bolsover Street  1 A5
Paediatrics and Child Health Rayne  2  A4
Pathology - Histopathology Rockefeller  2  B4
Paul O’Gorman 72 Huntley Street 2 B4
Pharmacology see NPP
Pharmacy, School of 29-39 Brunswick Sq. 1 F4
Philosophy 19 Gordon Square  2  D4
Phonetics Chandler House  1 G4
Physics and Astronomy 1 Physics  2  D2
Physics and Astronomy 2 North-West Wing 2 C2
Physiology  see NPP
Political Science The Rubin Building,
  29 & 31 Tavistock Sq. 2 F4
Post Room (Main) Institute of Education 2 F7
Primary Care & Population Science Hampstead Campus   §  
Print Room Café South Wing 2 C4
Process Engineering Roberts Building   2  C5
Procurement Services Bidborough House 1 E3
Psychology 26 Bedford Way  2  F6
Psychology (Clinical Health) 1-19 Torrington Place  2  A5
Public & Cultural Engagement (PACE)  Bidborough House 1 E3
Queen Square Institute of Neurology Queen Square House 1 G6
Records Office Wilkins  2  D3
Recruitment & Admissions Hub Chadwick  2  C3 
Refectory, The (Lower) Wilkins 2 D3
Registry & Academic Services 1-19 Torrington Place 2 A5
Research Degrees Student Centre 2 D3 
Reta Lila Weston Institute
 of Neurological Studies 1 Wakefield Street 1 G4
Room Bookings Bidborough House 1 E3
Royal Asiatic Society  Stephenson Way 2 C1 
Safety Services Bidborough House 1 E3
Sainsbury Wellcome Centre  25 Howland Street 1  B7
Scandinavian Studies 17 Gordon Square  2  D4
School of Slavonic and East
 European Studies (SSEES) 16 Taviton Street 2  E3
Science and Technology Studies 22 Gordon Square  2  D4
Security Foster Court 2 D4
Senate House Malet Street 1 E7
Slade Research Centre Woburn Square  2  E6
Slade School of Fine Art North Wing  2  C2
Social & Historical Sci. Faculty Office Andrew Huxley 2  D4
Somers Town Sports Centre (UCLU) 134 Chalton Street 1 D1  
Space and Climate Physics 3-4 Taviton Street 2 E2
Spanish and Latin American Studies Foster Court  2  D4
Statistical Science 1-19 Torrington Place  2  A5
Structural & Molecular Biology (SMB) Darwin 2 C5
Student Centre Gordon Street 2 D3
Student Support & Wellbeing Student Centre 2 D3
Student Fees Student Centre 2 D3
Student Funding Student Centre 2 D3
Student Medical Centre Ridgmount Practice  2  B7
Student Psychological Services 3 Taviton Street  2  E2
Student Records Student Centre   2 D3
Students’ Union UCL (SUUCL) 25 or 15 Gordon Street  2  D2
Study Abroad Office Bidborough House 1 E3
Sustainability Bidborough House 1 E3
SUUCL - Gordon’s Café 25 Gordon Street  2  D2
SUUCL - Institute Bar Institute of Education  2  F7

SUUCL - Lewis’s (George Farha Café) 136 Gower Street  2  C2
SUUCL - Lewis’s (Richard Mully’s Bar) 136 Gower Street  2  C2
SUUCL - The Huntley 23 Gower Place  2  C2
Systems Engineering (UCLse) 3 Taviton Street 2 E2
UCL Advances 90 Tottenham Court Rd 2 A5
UCL Business PLC 97 Tottenham Court Rd 2  A4
UCL Careers Service ULU 4th Floor   2  D6
UCL east (opens 2021) Queen Elizabeth Olympic Park § 
UCL Shop Wilkins (South Wing)  2  C4
UCLIC Malet Place Eng 2 C5
Urology and Nephrology, Institute of Medical School 2 B4
Video Conferencing 188 Tottenham Court Rd 2 A5
Wellcome Collection 183 Euston Road 2 D2
Wellcome Trust 
 Centre for Neuroimaging (FIL) 12 Queen Square 1 F6 
Wellcome Trust Headquarters   215 Euston Road 2 C1
Wilkins Terrace Wilkins 2 D3
Wolfson Institute for Biomedical Sci. Cruciform 2 B3
Women’s Health 1 Medical School 2 B4
Women’s Health 2 86-96 Chenies Mews 2  B5
Women’s Health 3  Paul O’Gorman 2 B4
Workplace Health 123 Gray’s Inn Road 1 J5
Zayed Centre 20 Guilford Street 1 H5 

Student Residences
Student Residences Office 117 Gower Street  2  C4
Ann Stephenson & Neil Sharp Houses Camden Road  §
Arthur Tattersall House Gower Street  2  B4
Astor College 99 Charlotte Street  1 B7
Bernard Johnson Hse (East Finchley) 78 Fortis Green  §
Campbell House (East) 5-10 Taviton Street  2  F3
Campbell House (West) 20-24 Taviton Street  2  E2/3    
College Hall Malet Street  2 C6
Connaught Hall Tavistock Square  2 F5
Endsleigh Gardens Hall Taviton Street 2 F2 
Frances Gardner House Langton Close, WC1 1 J4
Goldsmid House (Wilton Plaza) North Row, W1  §
Hawkridge Warden Road, NW5  §
Ian Baker House 20 Maple Street  1 B6 
Ifor Evans Hall Camden Road, NW1  §
International Hall Brunswick Square  1 G5
James Lighthill House Penton Rise, WC1 1 J1
John Adams Hall Taviton Street 2 F2
John Dodgson House Bidborough Street  1 E3
John Tovell Houses Gower Street 2 B5
Langton Close Langton Close, WC1 1 J4
Lillian Penson Hall Talbot Square, W2  §
Max Rayne House Camden Road, NW1  §
New Hall (Caledonian Road) 465 Caledonian Road 1 G1
Nutford House Brown Street, W1  §
Prankerd House 195 North Street  1 B4
Ramsay Hall 20 Maple Street  1 B6
Schafer House Drummond Street  1 B4
St Pancras Way  11-13 St Pancras Way  §
Stapleton House 279 Holloway Road  §  

Lecture Theatres
Anatomy Gavin de Beer LT Anatomy 2 C4
Anatomy J Z Young LT Anatomy 2 C4
Archaeology LT  Archaeology  2  E4
Bedford Way GO3/GO6/LG04 26 Bedford Way  2  F6
Bentham House MLT/SR3/4 Bentham House 2 F2
Birkbeck College LT’s Birckbeck College 2 D7
Boomsbury Theatre Bloomsbury Theatre 2 D3
Chadwick LT Chadwick  2 C3
Chandler House 101/G1 Chandler House 1 G4

Chemistry Auditorium & LT Christopher Ingold 2 E3
CLORE LT CLORE 2 E6
Cruciform Building LT1/LT2 Cruciform 2 B3
Darwin Biochemistry LT Darwin 2 C5
Darwin LT Darwin 2 C5
Drayton B04/B05/B19 Drayton House 2 E2
Drayton Jevons LT & Ricardo LT Drayton House 2 E2
Gordon Square 105/107 24/25 Gordon Square 2  D4
Gustave Tuck LT South Wing (Wilkins) 2 D3
Harrie Massey LT 25 Gordon Street  2  D2
Hillel LT Bentham House 2 F2
Jeffery Hall LT Institute of Education 2 F7
Logan Hall LT Institute of Education 2 F7
Medawar Lankester LT Medawar 2  D4/5
Medawar Watson LT Medawar 2  D4/5
Medical Sci - A V Hill LT Medical Sciences 2 C4
Medical Sci - H O Schild LT Medical Sciences 2 C4
North-West Wing LT G22, G17, G23 North-West Wing 2  C2
Pharmacology LT Medical Sciences 2 C4
Physics A1/3 Physics  2  D2
Roberts 106/212/309/508/G06/G08 Roberts Building   2  C5
South Wing Garwood LT South Wing 2 C4
Torrington Basement LT 1-19 Torrington Place 2 A5
Torrington LT 115 1-19 Torrington Place 2 A5

Library Services
Bartlett Built Envrionment Library  Central House 2 G2
Cruciform Library Cruciform 2 B3
Eastman Dental Library Cruciform 2 B3
Royal Free Medical Library Hampstead, NW3  § 
Institute of Archaeology Library Archaeology  2  E4
Institute of Child Health Library 30 Guilford Street 1 G5
Institute of Ophthalmology Library 11-43 Bath Street, EC1  §
Institute of Orthopaedics Library RNOH, Stanmore, HA7  § 
Language & Speech Science Library Chandler House 1 G4
Main Library Wilkins 2 D3
Map Library (Geography) 26 Bedford Way  2  F6
Newsam Library Institute of Education 2 F7
Queen Square Medical Library 23 Queen Square 1 G6
School of Pharmacy Library 29-39 Brunswick Sq. 1 F4  
School of Slavonic and 
 East European Studies (SSEES) 14 Taviton Street 2 E3
Science Library DMS Watson 2 C4
Special Collections National Archives, Kew  §
Whittington Health Library Archway, N19  §

Museums
Bentham Auto-Icon Student Centre 2 D3
Flaxman Gallery Wilkins 2 D3
Geological Collections (Rock Room) South Wing 2 D3
Grant Museum (Zoology) Rockefeller  2  B4
Octagon Gallery Wilkins 2 D3
Petrie (Egyptology) DMS Watson 2 C5
UCL Art Museum Wilkins (South) 2 D3

Provost/Vice Provosts
Academic and International South Cloisters 2 D3
Administration 1-19 Torrington Place 2 A5
Advancement (Development) OVPA Bidborough House 1 E3
Enterprise 97 Tottenham Court Rd 2  A4
Health 74 Huntley Street 2 B3
Provost’s Office South Cloisters 2 D3
Research 2 Taviton Street  2  E2
Special Projects 215 Euston Road 2 C1

Entries not included on these maps are shown with a §

Departments
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2 Project Overview
2.4 Development Opportunities Considered (cont.)

Consultation with relevant stakeholders was undertaken and an appraisal of each of the 
locations was carried out to determine the suitability of each.

The Pro’s and Con’s of each appraised location is summarised on the table over. 

The new temporary buildings proposed on Gordon Square and the Main Quad (North) were 
both discounted at this stage for a number of reasons including distruption to the highway, and 
impact on Heritage Assets.

At this stage it was decided to take forward and explore further the re-use of the following 
existing ‘Pop-Up’  facilities:

3. Main Quad (South) - Re-use of existing ‘Pop-up’
4. South Quad Pop up - Re-use of existing ‘Pop-up’

Option Pros Cons

1. Gordon Square 
-

Public Highway

• Camden Highways advised it is not possible to temporarily 
stop up the highway for this purpose.

• Camden planning have strong reservations about the location 
in terms of the heritage impact.

• Third party objections from groups such as the Bloomsbury 

Conservation Area Advisory Committee would be expected

2. New temporary 
building in the 

Main Quad (North)

• The Wilkins Building is Grade I listed - Listed building 
application required

• Harm to the setting of a heritage asset, although temporary 

• Need to demonstrate to planner no other alternative available

• Tree root protection zones and tree canopies constraints.  
Arboricultural report required for planning and listed building 
application. 

3. Re-use of 
pop-up 440 (Main 

Quad)

• The temporary permission for the two-storey 
temporary structure within the Main Quad has a 
5 year life time which expires on 19 July 2022.

• Camden keen for permanent removal. However, 
extension of the existing permission for a further 
3 years for the wet lab use is possible as LPA 
understand the urgency of the need

• Need to demonstrate to LPA no other solution is viable

4. Re-use of pop-
up 110 (South 

Quad)

• Planning permission not required (temporary 
permission expires on 31 December 2024)

• Scope to utilise for wet labs until the end of 2024

• Less sensitive in heritage terms than the Main 
Quad

• Camden keen for permanent removal of structure, expiry 
extension would need justification

3

4
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2 Project Overview
2.5 Existing Main Quad Pop-Up

The original Main Quad temporary teaching facility was 
erected prior to commencement of  the October 2017 
academic year. It was provided to meet a critical 
requirement for quality teaching space arising from 
growing student numbers, whilst works were 
undertaken to expand the existing UCL building stock. A 
requirement for larger 100 person teaching spaces was 
identified. These offered a greater degree of flexibility 
and efficiency.

The original Main Quad facility provided 2 no. 100 
person and 2 no. 50 person teaching rooms with a total 
floor space of approximately 300sqm. The temporary 
facility was a two storey building, subservient in scale to 
the adjacent buildings, in order to minimise its impact 
on the UCL Main Quad area.

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Dec. 2017

GROUND FLOOR
POP UP TEACHING SPACE

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Dec. 2017

GROUND FLOOR
POP UP TEACHING SPACE

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Jan. 2018

FIRST FLOOR
POP UP TEACHING SPACE

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Jan. 2018

FIRST FLOOR
POP UP TEACHING SPACE

Photographs of Existing Main Quad Pop-Up Building

Base Floor Plan

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Oct. 2017

ROOF PLAN
POP UP TEACHING SPACE

Module 1:
Stairs

Module 2&3:
Room 1

Module 4-7:
Room 2

Aerial of UCL Bloomsbury Quad Buidling - Main Quad Pop-Up
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2 Project Overview
2.5 Existing Main Quad Pop-Up (cont.)

The building comprised modular units linked together and stacked to form a two storey faciliity. 
The modular units are concealed in a decorative vinyl screen supported on a freestanding 
frame. The entrance features timber steps, decking and ramp, and is accented with European 
Oak cladding along a single storey.

The original building was granted a temporary planning permission lasting 5 years so a new 
application would be required for any new proposals.

Layout options were sketched to test the suitability of the existing Main Quad Pop-up to 
accommodate the required lab space. It was found that the IMD and Chemical Engineering Labs 
could be housed on the ground and first floors respectively. Additionally both could be served 
by Prep rooms on the same level.

Some of the sketch layout options are shown below.

Sketch Layout Ground Floor - IMD / Prep / Lockers Sketch Layout First Floor (Opt A) - Chem. Eng / Prep / Lockers Sketch Layout First Floor (Opt B) - Chem. Eng / Prep / Lockers
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2 Project Overview

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Jan. 2016

GROUND FLOOR
LEARNING HUB

SOUTH QUAD POP UP

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Jan. 2016

GROUND FLOOR
LEARNING HUB

SOUTH QUAD POP UP

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Jan. 2016

FIRST FLOOR
LEARNING HUB

SOUTH QUAD POP UP

OCCUPYING DEPARTMENT

GOWER STREET, LONDON WC1E 6BT
UCL ESTATES

Last Modified Date:Print Date: Jan. 2016

FIRST FLOOR
LEARNING HUB

SOUTH QUAD POP UP

2.6 Existing South Quad Pop-Up

The second potential facility under consideration was a two storey temporary teaching block 
located in the South Quad between the South Wing, South Junction and the Medical Sciences 
and Anatomy building.

The South Quad Pop-up has planning permission until the end of 2024. The building comprises 
modular units linked together and stacked to form a two storey facility. The modular units are 
finished with an applied artwork design of light grey and yellow. This provides a distinctive 
appearance to the otherwise utilitarian structures. The entrance features timber steps, decking 
and ramp, and is accented with European Oak cladding along a single storey.

The South Quad Pop-Up comprises four conference room spaces of differing size, including:

• one 112 person lecture theatre
• two 18 person seminar rooms
• one 24 person seminar rooms

Photographs of Existing South Quad Pop-Up BuildingAerial of UCL Bloomsbury Quad Buidling - South Quad Pop-Up
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2 Project Overview

Sketch Layout Ground Floor - Chem. Eng.

2.6 Existing South Quad Pop-Up (cont.)

Layout options were sketched to test the suitability of the existing South Quad Pop-up to 
accommodate the required lab space. It was found that the Chemical Engineering Lab and 
connected Prep room could not be accommodated on the same floor. This arrangement also 
meant that the IMD Lab would need to be provided separately, leaving only enough space at 
first floor for two seminar rooms.

Sketch First Floor - Prep & Seminar Rooms

Conclusion

The sketch layout studies and discussions with stakeholders demonstrated that only the Main 
Quad Pop-Up could accommodate both the IMD and Chem. Eng. labs. Additionally the Main 
Quad Pop-up had sufficient space to allow Prep Rooms to be located on the same level as their 
respective Labs.
Given the above reasons the Main Quad Pop-up was selected as the most appropriate building 
to develop final reconfiguration proposals.



1

12            POP UP LABS REPORT , UCL | DAS | DECEMBER 2021

3 The Proposals
3.1 Design Approach

The design approach has been driven by the urgent space requirements UCL is currently experiencing. 
Therefore, an emphasis has been placed on building solutions that could be completed  in time for the 
start of the 2022 academic year. The design approach sought to adapt a suitable existing temporary 
building to provide the required lab space. 

The re-use of existing facilities has many benefits:

• short construction period allowing urgent requirements to be met sooner
• tried and tested facilities can be re-integrated into the campus with minimal risk
• the re-use of existing buildings is the most sustainable building solution in terms of embodied carbon

A series of design workshops were held with the relevant stakeholders from UCL, layout options and an 
accommodation schedule were developed so that a final layout could be signed off by both IMD and 
Chemical Engineering departments, and also by UCL Estates.

Whilst the internal layouts do not require planning permission the plans opposite and summary below 
show the internal alterations made to the existing teaching facility. 

1. Partitions have been added to form the Prep Rooms and locker areas
2. Openings formed to sides of ground floor modules and linking piece installed to form connection 

between IMD Lab and Prep Room
3. A dumbwaiter has been installed to allow more convenient movement of equipment between floors
4. External door removed and infill panel installed

The below tables illustrates the small increase in area resulting from the additional link element at 
ground floor level. 

Final Layout Ground Floor

Final Layout First Floor

1.

1.

2.

3.

3.

4.

GIA (sqm) GEA (sqm) GIA (sqm) GEA (sqm)

333.4 357.2 TOTAL 335.9 359.3 TOTAL

2.5 2.1
increase from 
existing area 
(sqm)

fir
st 166.7 178.6 fir
st 166.7 178.6

Existing Proposed

gr
ou

nd

166.7 178.6

gr
ou

nd

169.2 180.7
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3 The Proposals
3.1 Design Approach (cont.)

Throughout the design development process consideration has been given to the sensitive heritage 
assets that characterise and enhance the UCL campus.

The Wilkins Building is Grade I listed, and its Classically arranged orthogonal layout lies at the heart of its 
significance. The Main Quad Temporary Teaching Facility was located in such a way as to have minimal 
impact on the main axes of the main quad and to cause minimal disturbance to the protected trees 
therein. is one of the most sensitive heritage locations in the entire UCL campus. The proposed 
refurbishment of the Temporary Teaching Facility focuses almost entirely upon alterations to the internal 
layout and creates as little material change to the external appearance as possible. The only change to 
the external appearance viewed from within the Quad is the infilling of an external double door. All 
additional plant equipment and linking element will be behind the outer vinyl screen, additional plant 
equipment at roof level has been avoided.
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3 The Proposals
3.2 Access

The original temporary teaching space was designed to be accessible at ground floor but to 
have stepped access to first floor.

A platform lift was considered to be provided as part of the proposed new works, however 
there were concerns of how this installation might impact on adjacent trees. The locations 
considered would potentially clash with protected tree canopies, additionally the added weight 
of the lift installation could potentially have a harmful impact upon the root protection area.

Access to the building will be via stepped access to the front, with a raised landing area outside 
the main entrances. Shallow sloped access is provided to the raised entrance area for 
wheelchair users, with a gradient of less than 1 in 20.

Internally the  ground floor layout have been designed with consideraton given to inclusive 
access. Corridor widths, space between benches / fixed furniture and door swings are 
configured to allow for unobstructed passage of wheelchair users. 

As the lab is proposed to be a temporary facility, provided on a time limited basis, continuation 
of existing access strategy is believed to be appropriate. 
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3 The Proposals
3.3 Building Services Statement

Incoming Services

The new incoming services required for the proposed teaching facility will be water supply and 
foul drainage connections.   Power and Data will use the existing incoming supply.  The new 
water supply will be a branch from the distribution main within Wilkins building, routed in a 
below ground services duct.  The Foul Drainage connection will connect into an existing 
manhole within the quad and adjacent to the pop up facility.  The route for the below ground 
ducts will be installed to ensure that no damage is caused
to any of the tree root protection areas.

Heating, Ventilation and Air Conditioning

The existing mechanical ventilation and air conditioning units will be retained to mechanically 
ventilate the temporary teaching Lab facility. The air handling units (required to provide fresh 
air) will be located internally within the ground floor ceiling zone, which will also minimises 
external plant noise.  

As the new facility will be used as teaching labs, the water supply will require a small cat 5 
booster tank and pumps set, this will be located in the plant area/riser at ground floor that links 
the two modules.  Compressed air bottles to serve the lab spaced will also be located here.  
This will be fully concealed by the building’s artwork facade. The 3 no external condensers 
located in the small plant area adjacent to the external fire escape staircase will be retained to 
provide heating and cooling). The external condensers are located behind the vinyl mesh struc-
ture, providing an element of noise and visual protection. The Laboratory requires use of nitro-
gen and argon, the bottles will need to stored in an external cage at ground level at the back of 
the building adjacent to the small prep room.

Above Ground Drainage

Existing external rainwater pipes will be retained and are concealed behind the building’s 
artwork facade. They run beneath the modular building and discharge rainwater through 
perforated holes within the pipework beneath the building onto the ground.

3.4 Acoustic Strategy

Refer to Acoustic Report prepared by BDP, submitted as part of this planning application.

3.5 Sustainability Strategy

Given the temporary nature of the building, the method of assessment is currently being 
discussed with UCL’s Environmental Sustainability Team. It is likely that the method will be a 
Mini Ska Labs Assessment
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4 Heritage Context
4.1 Heritage Overview

Introduction

The Design & Access Statement for the original Temporary Teaching Facility prepared by Burwell Deakins (Rev P6 dated 11th May 2017) included 
a Heritage Context section. This outlined the Site and its Designations, identifying and describing the Heritage assets within the local surroundings. 
A statement of significance was produced and finally the Impact on Listed Buildings and the Conservation Area was established. Extracts from the 
‘Heritage Context’ section of this May 2017 DAS are included opposite and over.

The Site and Its Designations

The site of the selected temporary building is in the UCL Main Quad, which is surrounded by the Grade I Listed Wilkins Building, South Wing, 
Chadwick Building, Pearson Building and the Slade School of Fine Art; a group of stone buildings in Neo-Grecian style enclosing a quadrangle, The 
Flaxman Gallery and library extending from the rear of the Portico. The decastyle Corinthian pedimented portico, approached by imperial steps 
sits in front of an enriched copper dome, and is flanked by twenty-two bays with rusticated ground floor pilasters rising from the first floor, carrying 
entablature.

Alongside the Grade 1 listed buildings, there are two Grade 2 Listed observatories, one of which sits directly adjacent to the proposed development.

Design & Access Statement : Rev P6 11th May 2017

UCL Main Quad Temporary Teaching Facility

1 8

3.0 Heritage Context

Introduction

This Heritage Context has been prepared in support of planning and listed building 
consent application submitted to the London Borough of Camden. The applications 
relate to the installation of a temporary teaching facility within the Main Quad. 

The Site and Its Designations

The proposed site for the temporary building is the Main Quad, which is surrounded by 
the Grade I Listed Wilkins Building, South Wing, Chadwick Building, Pearson Building, 
and the Slade School of Fine Art; a group of stone buildings in Neo-Grecian style 
enclosing a quadrangle, the Flaxman Gallery and library extending from the rear of 
the Portico. The decastyle Corinthian pedimented portico, approached by Imperial 
steps sits in front of an enriched copper dome, and is flanked by twenty-two bays with 
rusticated ground floor and pilasters rising from the first floor, carrying an entablature.

Alongside the Grade 1 Listed buildings, there are two Grade 2 Listed observatories, one 
of which sits directly adjacent to the proposed development.

Statement of Significance

As an institution, UCL occupies a position of central importance in the history of 
higher education. As the first college to admit students irrespective of their religion or 
gender, and as the capital’s first university, its foundation broke entirely new ground. 
The subsequent history, whether it be of financial uncertainty, political opposition or 
of continual expansion of subjects taught and student numbers, is documented in the 
College’s buildings today.

UCL’s buildings are both the tools which enable it to fulfil its mission and a masonry 
record of its past achievements and historical importance. This latter role has been 
recognised in the various levels of statutory protection which cover the site. These 
statutory designations define a basic hierarchy of significance across the site, with the 
Wilkins Building as the Grade-I listed centrepiece. 

University College London came into formal existence in 1826 and the plans and 
elevations submitted for it by William Wilkins were grandiose. The Greek Revival 
style epitomised the college’s secular approach: Pugin described it as ‘pagan’ and ‘in 
character with the intentions and principles of the institutions’. In other respects the 
new college was more traditional, being based around a quadrangle. The main feature 
was the 12 column portico (the first of that size built in the UK), raised upon a rusticated 
plinth and approached by flights of stairs.

Heritage Category:

Listing

List Entry No : 1113056

Grade: I

County:   Greater London Authority

District:   Camden

Parish:    Non Civil Parish

For all entries pre-dating 4 April 2011 maps and

national grid references do not form part of the

official record of a l isted building. In such cases the

map here and the national grid reference are

generated from the list entry in the official record and

added later to aid identification of the principal l isted

building or buildings.

For all l ist entries made on or after 4 April 2011 the

map here and the national grid reference do form

part of the official record. In such cases the map and

the national grid reference are to aid identification of

the principal l isted building or buildings only and

must be read in conjunction with other information in

the record.

Any object or structure fixed to the principal building

or buildings and any object or structure within the

curti lage of the building, which, although not fixed to

the building, forms part of the land and has done so

since before 1st July, 1948 is by law to be treated as

part of the listed building.

This map was delivered electronically and when

printed may not be to scale and may be subject to
distortions.

List Entry NGR: TQ 29582 82298

1:2500Map Scale:

2 May 2017Print Date:Modern Ordnance Survey mapping: © Crown Copyright and database right 2017. All rights reserved. Ordnance Survey Licence number 100024900.

UNIVERSITY COLLEGE (UNIVERSITY OF LONDON) AND ATTACHED RAILINGS TO NORTH AND SOUTH WINGS
This is an A4 sized map and should be printed full size at A4 with no page scaling set.

Name:

HistoricEngland.org.uk

Name: University College (University of London and attached 
railing to North and South wings.
Heritage Category: Listed
Grade: 1
List Entry: 1113056
Date First Listed: 10 Jun 1954
Details: College. Central block c1827-9 by W Wilkins and JP 
Gandy-Deering. Flaxman Gallery and Library c1848 by TL 
Donaldson. South wing, c1869-76, north wing c1870-1881, both 
by T Hayter Lewis. North-west wing 1912-13 by FM Simpson. 
South-west wing, c1923 by AE Richardson. South Junction block 
1950, North Junction block 1951, Physics Building 1950-2 by AE 
Richardson and EAS Houfe.

Name: Two Observatories in University College Quadrangle
Heritage Category: Listing
Grade: 2
List Entry: 1113064
Date First Listed: 28 March 1969
Details: 2 observatories. c1804-6. Vermiculated stone with domed 
lead roofs. Ashlar dressings. Octagonal plan. Barred windows 
and wooden 2-panel doors. Projecting moulded stone cornices. 
INTERIORS: not inspected. The buildings around the quadrangle 
of University College form a group. 

Proposed Site
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This Heritage Context has been prepared in support of planning and listed building 
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3.0 Heritage Context

Introduction
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3.0 Heritage Context

Alan Baxter and Associates produced a Conservation Strategy in 2004, where they 
classified the Portico section of the Wilkins Building as ‘highly significant’; stating that 
“the main Wilkins façade (together with the dome behind) is clearly of the highest 
importance for its architectural interest, its historic interest in the founding of UCL and 
its group value within the Neo-Grecian style stone buildings enclosing a quadrangle”. 
Other original Wilkins’ elements include the stone cantilevered staircases that flank 
the Flaxman Gallery, as accessed from the Library corridors. 

The Wilkins Building and Main Quadrangle represent almost the final flowering of the 
Greek Revival, before Gothic swept it away. The significance of the other elements 
included in the listing lies principally in the way in which (over 159 years) UCL 
continued Wilkins’ original concept and classical style, if not his intended architectural 
detail, in the facades of the main quadrangle and Gower Street. Individually, these 
buildings would not merit a Grade I listing (or even listing at all).

As an institution, UCL is therefore of high significance. Its buildings – the physical 
representation of its mission and public identity – possess varying degrees of historic 
and architectural interest.

The archaeological interest of the site is, by comparison, of less immediately apparent 
significance than the architectural and historic interest. The site does not lie within an 
Archaeological Priority Area and none of the recent building projects have revealed any 
traces of notable archaeology predating the erection of the original College building. 
The below-ground archaeological potential of the site is therefore considered to be 
low. 

The entire UCL Bloomsbury Campus site also lies within the original Bloomsbury 
Conservation Area, first designated in 1968 but subsequently extended. It makes a 
significant contribution to the townscape, particularly with the landmark feature of 
the Wilkins Building dome. There are views into the main quadrangle from the street 
but these focus on the Wilkins Portico, with the remaining areas concealed from view 
from Gower Street. 

Impact on the Listed Buildings

The consideration of any potential impact to the significance of the designated 
heritage asset of the Wilkins and adjoining buildings, within the setting of the Main  
Quadrangle, has been given the utmost importance. Despite the temporary nature 
of the proposal, the design has been subjected to many levels of input from various 
consultants to ensure the proposed building is of the highest quality. 

Careful consideration has been given to minimising the impact of the temporary 
teaching facility through both design and construction methodology: 

•	 The proposal is temporary and formed of a modular structure enclosed by 
a historically sympathetic vinyl mesh wrap that is both educational and 

aesthetically compatible with the historic setting of the Wilkins Building. It 
is proposed that the design will show details of the surrounding architecture 
and explain the proportioning and nomenclature of the various architectural 
elements within the Grade 1 setting of the site.

•	 The principal arboricultural features have been considered throughout the 
design process with regard given to guidance and recommendations within BS 
5873, and the proposal retains all existing trees.

•	 Whilst the structure is temporary, the existing soft ground and integrity of the 
root environment is retained and can therefore be re-instated following expiry of 
the temporary teaching facility.

•	 The ramped access to the west of the modular structure, located within the 
RPA, is constructed using a ‘no-dig’ construction method, and the final flooring 
treatment will be open decking. The temporary installation would therefore 
maintain the soft ground within the RPA, permeability for moisture and gaseous 
exchange to the root system whilst minimising compaction through load 
distribution.

•	 The printed mesh wrap will be supported by the suspended framework that 
cantilevers the building and a tubular steel frame and would not impact on any 
trees or the adjacent Grade 2 listed observatory.

The proposed building sits independently within the Main Quad, and does not 
connect with, touch, or adjoin any of the surrounding Grade I listed buildings.  The 
proposals do not include any modifications to or loss of any historic fabric from any 
of the surrounding listed buildings, and while it will affect the setting of the listed 
buildings, the design has been sensitively approached to reduce any potential impact 
on the setting.

Impact on the Conservation Area

The proposed building is located entirely within UCL’s  Main Quad. The proposals are 
not visible in any views within the Bloomsbury Conservation Area from outside the 
Main Quad and create no change to its character.  

4.1 Heritage Overview (cont.)

Impact on the Listed Building

Careful consideration was taken with the original Temporary Teaching 
Facility to minimise the impact on the designated heritage asset of 
the Wilkins and adjoining buildings, including;

• temporary / modular structure enlosed in a historically 
sympathetic vinyl mesh with printed graphics that are both 
educationsal and compatiable with setting

• Principle aboricultural features have been considered.
• the temporary structure allows integrity of root environment 

and existing soft ground to be re-instated following disassembly.
• the ramped approach and cantilevered structure for mest wrap 

are both designed so as not to impact on trees or adjacent 
Grade II listed observatory.

Impact on the Conservation Area

The Temporary Teaching Facility is located entirely within UCL’s Main 
Quad and as such are not visible in any views within the Bloomsburt 
Conservation Area and create no change. 

Refer the extracts from the ‘Heritage Context’ Section from DAS 
prepared by Burwell Deakins (Rev P6 dated 11th May 2017) opposite 
and over. 

Conclusion

Given the proposals constitute no material alteration to the exterior 
envelope of the Temporary Teaching facility (apart from infilling a set 
of double doors) it is concluded that the conversion of the teaching 
facility to lab facility will continue to have minimal impact on the 
adjacent heritage assets and conservation area. 

4 Heritage Context

‘Heritage Context’ Section from DAS prepared by Burwell Deakins 
(Rev P6 dated 11th May 2017)
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5 Arboricultural Considerations
5.1 Impact on Trees

An Arboricultural Development Report was undertaken by tree:fabrik as part of the previous planning submission for the Main Quad temporary teaching 
block.

A total of 13 individual trees were assessed including 5 category ‘A’ trees, 5 category ‘C’ trees and 3 category ‘C’ trees. The trees are protected as the site 
lies within a Conservation Area.

The key design considerations in response to the previous Main Quad temporary teaching block are summarised below:

• All trees were retained
• The proposed structure was located outside the existing tree crown extents.
• The installation sought to minimise the impact on the trees’ root environment. The foundation design has therefore been carefully considered to 

minimise disturbance within the Root Protection Area whilst maintaining moisture and gaseous exchange to the existing soil. Additionally, the modular 
building elements helped to simplify the building process allowing the structure to be suspended above ground level on a sub-frame supported by pad 
foundations.

• ‘No dig’ construction methodology was used in construction of areas within the Root Protection Area, such as the ramped access west and steps to the 
east of the building. 

(See Tree Reference Plan over and ‘Impact on Trees’ section from DAS by Burwell Deakins opposite)

Proposed Works

As the proposed works do not materially impact upon the structure of the existing temporary building there is not believed to be any additional impact to 
the adjacent trees

Illustrative ‘Arbor Raft’ System
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4.1 Impact on Trees 

An Arboricultural Report has been commissioned by UCL Estates in 
support of this application.

The report presents an analysis of the potential impact of the proposals 
on existing trees, based on British Standards 5837 (2012) ‘Trees in relation 
to design, demolition and construction’, and precautionary and protection 
measures to be adopted in order to minimise the impact of development.

The impact assessment is informed by a Tree Survey dated August 2015 
undertaken by treefabrik in accordance with BS 5837 (2012). The tree 
survey provided an informed approach to tree protection and foundation 
design as part of the feasibility and design process.

The purpose of the report is to enable LBC to review the proposals within 
the context of other material considerations submitted in support of the 
planning and listed building consent application.

Trees Officer

Following on-site discussions between Nick Bell (trees officer) and Alan 
Richardson (arboriculturalist) on 02.03.17, the proposal was deemed to 
have fully considered all possible implications to the existing trees.

The following comments were raised, and responses are given in red:

•	 To increase the height of the boxed tree protection during construction 
around the two Gingko to take account of the decking. 

•	 Action: an updated specification is included within the arboricultural 
report.

•	 A preference for the tree works to be included within the application 
rather than submitted as a separate tree works application was stated. 

•	 Action: full details and specification included within the updated 
arboricultural report.

•	 Clarification on the extent of crown reduction was asked to be provided. 
•	 Action: a photo illustrating the approximate reduction points is included 

within tree works plan within the arboricultural report.
•	 A preference to see that rainwater is distributed under the structure 

was specified.
•	 Rainwater downpipes to run under the building and discharge through 

perforated pipes to ensure even distribution.

‘Impact on Trees’ Section from DAS prepared by Burwell Deakins 
(Rev P6 dated 11th May 2017)
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