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INTRODUCTION 

The ESI is an institute specialising in sustainability research, 

therefore our laboratories should be on the frontline of cutting-

edge technology related to energy saving and reduced use of 

resources. This Green Guide aims to help researchers, technicians 

and students to get their labs as close to a sustainable state as is 

possible.  

Laboratories differ greatly from average office buildings. They use 

much more (4-10-fold more) energy and resources. Labs work day 

and night, 365 days a year. Incubators, autoclaves, high 

performance freezers and air handling units that keep the labs at 

negative pressure, use vast amounts of energy. At the same time, 

safety requirements, the need for sterile conditions and 

reproducible experimental design, necessitate use of huge 

quantities of disposable plastic ware. The alternative to single-use 

plastic (sterilisation of lab ware) is energy and labour intensive, 

and the strong detergents needed for cleaning can impact the 

environment. In addition, laboratories can create chemical, 

biological, cytotoxic and radioactive waste that is costly in terms 

of energy to dispose or store.  

These unique conditions make it hard to go green in the lab. We 

are hoping that the following manual will give some good ideas 

on where it is possible to improve lab sustainability without any 

negative impacts on experimentation or budgets. Laboratories 

are unlikely to be fully sustainable, but that is no reason not to 

strive to be as close to this goal as possible. It will not happen 

overnight and might require a bit of work, but if an institute 
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specialising in the field of sustainability doesn’t set an example – 

who will? 

 

SCIENTIFIC EQUIPMENT 

Scientific laboratory equipment uses a very large amount of 

electricity and the trend is that lab equipment is becoming 

increasingly IT-reliant, therefore using even more electricity. 

Some of this equipment is left on 24 hours a day, seven days a 

week. In some cases, equipment needs to be left on, but often 

equipment is left running just because it is not clear whether the 

equipment can be switched off. 

SCIENTIFIC EQUIPMENTGOOD PRACTICE 

 Sharing equipment to avoid duplication between different 

research groups within the same lab can save costs, space and 

ultimately reduce waste. 

 Labelling equipment and computers with “turn me off” or “do not 

turn me off” tags, means that unused equipment can be turned 

off. 

 Stickers on equipment and posters in the lab can be used to 

raise awareness. 

 It is also good to have someone assigned responsibility for 

making sure equipment is turned off. (As some researchers 

continue work after the lab manager/technician has finished 

for the day, it can be useful if other staff are also able to help 

with this task). 

 Switching off equipment which is not needed.  
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 Off switches should be easily accessible and energy saving 

devices, (e.g. automatic timers on drying cabinets) could be 

introduced. 

 Autoclaves are energy-intensive equipment and their total 

consumption does not increase in line with loading. In the ESI the 

autoclaves are ‘rightsized’ for tasks and central autoclaving also 

allows to batch small loads and operate less autoclaves with as 

high loadings as possible.  

 Maximising energy efficiency and extending the useful life of 

equipment with regular maintenance and servicing via 

preventative maintenance plans (PMPs) can be a long-term 

answer to sustainability. Reporting maintenance issues in a timely 

manner will help with this aim. 

 Purchasing certified energy efficient equipment can be a simple 

solution to reducing energy consumption.  

 Full inspections by a professional of -80 freezers once a year can 

save energy and increase freezer life. Additional actions that help 

with this are: 

 Keeping lab freezers organized; limiting door openings.  

 Clearing away any ice build-up on a regular basis to allow 

proper closure of shelf doors and to keep the required seal 

intact. 

 Keeping -20 freezers well maintained by:  

 Defrosting at least once per year to remove ice build-up. 

 Clearing ice from the gaskets periodically. 
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 It is also a good idea to have an annual cleanout to remove 

unnecessary samples. 

 

SUSTAINABLE LAB CULTURE 

Implementing a green behavioural campaign can improve lab 

sustainability. Producing a Green Lab Guide to promote and 

incorporate sustainability into lab culture is a good starting point. 

SUSTAINABLE LAB CULTURE GOOD PRACTICE 

 Introduce sustainability as an additional item for discussion in the 

mandatory lab induction for new staff and students. 

 ‘Green your Lab’ campaign emails addressed to lab users only. 

E.g.… 

 Lower the Fume Hood Sash. 

 Shut down the Biological Safety Cabinet when not in use. 

 Emails can also be used to offer unwanted lab items to other 

research groups. 

 Produce ‘Green Lab’ posters to support the current campaign. 

 Turn off lights when leaving the lab (we need to map and clearly 

label all the light switches in the lab as it is not clear what is on a 

sensor and what needs to be manually switched off, or which 

lights are controlled by which switches!). 

 Turn off computers (when possible) at the end of the day. 

 Think before you buy, do you need this? 
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 Promote sharing equipment instead of buying your own. 

 Promote sharing chemicals instead of buying your own. 

 Promote the use of reusable lab ware when possible: 

 Glass ware instead of plastic as it is easily recycled. 

 Research the best pipette tip refill system; there are a range of 

options to suit research needs and these systems often save 

money as well as plastic! 

 Hosting an annual spring clean of the lab will help to assess stock 

levels and prevents the purchase of unneeded items; unwanted 

items can be offered to other research groups via the WarpIt 

reuse/recycle scheme or via the lab user email group. 

 

WASTE AND RECYCLING 

Lab work produces a variety of waste which is much more 

expensive than it usually appears due to:  

 The costs of purchasing items which end up as waste. 

 The costs of managing and storing items which end up 

as waste, including space charges for floor area taken 

up. 

 The costs of disposing of waste. 

WASTE AND RECYCLING GOOD PRACTICES 

 Clarifying waste disposal and recycling procedures via the 

standard lab induction and thoughtfully placed signage will 
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promote recycling behaviour and avoid recycling being 

contaminated with waste or other inappropriate items. 

 Clearly label waste bins and place signage to promote 

separation and recycling of lab waste. 

 Provide recycling bin location information; use locations 

convenient for lab users. 

 Clearly label recycling bins with accepted/non-accepted 

items. 

 Collation of a shared database for all lab chemicals and materials 

will help with stock assessment, sustainable purchasing 

(avoidance of surpluses) and participation in the WarpIt 

reuse/recycle scheme.  

 Clean, empty ‘Winchester’ bottles from Fisher Scientific can be 

collected and reused as safe chemical waste containers. 

 Empty plastic containers that would otherwise enter the waste 

stream, can be used to collect waste agar, therefore reducing the 

amount of purchased containers used expressly for this task.    

 Compost used paper towels? 

 Properly collect and recycle waste electrical and electronic 

equipment (WEEE). 

 New England Biolabs (NEB) produce various sizes of Styrofoam 

box that come with a green pre-paid stamp (complete with return 

address) so they can be sent back and reused until they are 

completely worn out. Free pre-paid stamps are available at the 

ESI.  



 

Page 8 of 17 
 

 NEB cool packs are recyclable. The liquid inside is not harmful to 

the environment and can be poured down the sink. The pack can 

then be rinsed and put into plastic recycling waste rather than the 

black bins in the lab. I don't know if any other company that we're 

using is doing this.  

 If people receive catalogues or advertisement material that they 

don't want, they should contact the rep and they'll be taken off 

the mailing list, to reduce paper waste. 

We have been reviewing our pipette tip use in the labs. We would 

like pipette tip usage to conform to the ideals of the ESI in terms 

of sustainability (i.e. how we can minimise our impact on the 

environment) and how we can also save on space (and price!) 

The most common tips we use are 1-200ul non-filter tips, 0.1-10ul 

non-filter tips, 100-1250ul non-filter and 2-20ul filter tips. All tips 

are used for medical research, are DNase, RNase and DNA-free, 

nonsterile (except for the filter tips) and are currently racked. We 

also stock a supply of 0.1-10ul filter tips, 20-200ul filter tips and 

100-1000ul filter tips. The Westra lab alone has spent nearly 

£30,000 on tips since January 2017. 
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APPENDIX: ESI LABS WASTE MANAGEMENT (ESILABS002 Version 

number 2018/1) 

Standard Operating Procedure 

The ESI laboratories produce several types of specialist waste that 

must be handled and disposed of correctly to enable to meet the 

legislative requirements pertaining to these waste streams. This 

is in addition to the standard commercial waste and recycling that 

are dealt with by FX Plus. 

Types of Waste 

 Non-hazardous waste: any normal waste produced during the 

operation of the building – this will be disposed of by FX Plus 

cleaning staff. 

 Clinical / hazardous waste: waste produced in the wet 

laboratories that may be infectious or hazardous. This will be 

disposed of in yellow clinical waste bags, collected by the ESI 

Lab Technician and Lab Manager, and moved to the external 

ESI bin store for collection by Peake (GB) Ltd.  

 Animal waste: animal carcasses that have undergone post 

mortem examination to determine the cause of death. This 

waste is dealt with by staff trained in animal post mortem 

work and is collected by Peake (GB) Ltd for disposal by 

incineration. 

 Chemical waste: waste and/or redundant chemicals that 

cannot be disposed of via conventional routes. These will be 

sorted into categories and stored for collection by LabWaste 

Ltd, a contractor specialised in hazardous waste recycling and 

disposal services. 
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Types of Bins 

To allow more effective sorting of waste into the various waste 

streams, colour coordinated bins have been procured for 

laboratory areas. Laminated guides to the types of waste and the 

appropriate bins are in all laboratory areas by hand wash sinks 

and by the main exit doors where appropriate. 

White with blue lids: paper towels from hand wash sinks only, no 

other waste of any kind. 

Black: non-hazardous waste only. Any non-infective / non-

contaminated solid waste not mentioned specifically in any other 

waste streams. 

Paper towel and non-hazardous waste bins are emptied daily by 

FX Plus cleaning staff. No hazardous waste of whatever kind to be 

put into these bins. 

Yellow: clinical / hazardous waste only. Any potentially infective / 

contaminated solid waste of whatever kind – includes 

contaminated pipette tips, microfuge and centrifuge tubes, 

contaminated paper towels, used gloves, agar plates, etc. No 

liquid waste to be put into these bags – this must be 

decontaminated in the lab and then disposed of accordingly.  

Purple: electrophoresis waste only (cytotoxic). Any waste related 

to electrophoresis work in lab 02.18 (gloves, gels, tips, tubes, 

etc.). No liquid waste – excess gel should be allowed to solidify / 

polymerise before disposal into this bin. 
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Hazardous and cytotoxic waste bags that are full and have been 

sealed will be taken away daily by the ESI Lab Technician and 

deposited in the clinical waste bin. 

Collections for other types of specialist waste will be arranged by 

the ESI technical staff. 

Laboratory Glass Waste 

Broken glass should be disposed of in the specialist sharp bins 

provided – chemical contamination should be washed off where 

possible and glassware contaminated with biological material 

should be autoclaved prior to disposal in the bins. 

Solvent Waste and Other Liquid Chemical Waste  

Liquid chemical waste requires specialised licensed disposal. It 

should be carefully labelled and the ESI Lab Manager should be 

contacted regarding appropriate disposal arrangements.  

Liquid chemical waste should be stored in an appropriate 

container such as Winchester bottles, labelled with the contents, 

date and originator (‘responsible person’ on chemical waste label 

– see picture below) and should be delivered to the ESI Waste 

Store to await collection by Labwaste Ltd.  

Please request waste labels from the ESI Lab Technician or Lab 

Manager, who will also forward the electronic inventory sheet 

where data from all items placed in the store must be added so 

that each container is fully described, including: 
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 Date of request  

 Building & lab in which 
the waste originated  

 Person responsible for 
the waste 

 Contents (specific 
chemical name) 

 Physical form  

 Size of container 

 Units 

 Identification number (to correspond  

 with number on waste labels) 

 Hazards associated with the chemicals (including any H/R and 
P/S phrases) 

Waste-filled Winchester bottles must be stored in suitable metal 

cabinets and not on lab shelves, benches or floors while awaiting 

collection by technical staff.  

Under no circumstances should any liquid chemical waste be 

placed in the biohazard laboratory waste bins, please consult the 

ESI Lab Manager if in doubt.  

Keys for the waste store will be held at ESI reception and will only 

be signed out to technical staff and University personnel 

authorised to place items in the store. 
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Staff depositing items in the store will be required to fill out the 

chemical waste store log with the date and identification number 

for all containers being added to the store (the keys will not be 

released unless the log is completed). Staff should be aware that 

they may be required to provide additional information if 

required by the waste contractor when they are on site to 

collect/catalogue the waste before removal. 

Collections for other types of specialist waste will be arranged by 

the ESI Lab Manager. 

Golden Rules of Chemical Waste Disposal 

 Provide a secondary container for waste collection containers 

 Keep waste containers closed at all time except when adding 

or removing waste 

 Position containers so that waste labels are visible (face 

forward) 

 Place waste labels on all waste containers indicating the 

words “Hazardous Waste”, the content and the nature of the 

hazard. 

 Maintain 10% free space in waste containers to allow for 

expansion. 

Remove waste containers from labs within three days after 

the containers are full 90%. 

 Only one container per waste stream. 
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Potential Hazards to be Aware of 

Never dispose of acetone, halogenated solvents (chloroform, 

dichloromethane etc.) and non-halogenated solvent (ethanol, 

ether etc.) down a sink. They must be separated into clearly 

labelled bottles. There is a serious possibility of explosion of waste 

acetone and chloroform in the presence of alkali therefore their 

waste should be stored in separate bottles to any other solvent 

and should be clearly labelled.   
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Word from the Director of the Environment & Sustainability 

Institute 

As an Institute working at the forefront of finding solutions to 

environmental challenges and promoting sustainability, it is our 

responsibility to ensure our actual research practices reflect our 

ambitions. Highly intensive laboratory research consumes energy, 

materials and resources, and we must make every effort to 

reduce, reuse and recycle as much as possible. As well as getting 

the infrastructure right, which we are working on with FXPlus, 

reducing our environmental footprint also requires behavioural 

changes to be made by individuals.  This guide serves highlights 

good practice in energy use, consumables, waste and recycling 

and should be read and observed by all researchers in the lab, and 

the students working with you. 

If you have ideas and suggestions of how we can promote 

sustainability in the labs even more strongly, then please contact 

Daniela Farina, the ESI lab manager.  We would love to become 

an example of how to do things differently and dramatically bring 

down our energy and materials use – and potentially save a 

considerable amount of money by doing so. 

Best wishes, 

Professor Juliet Osborne  

 


