
1 
 

 
 
 
 

Working together for resilient streets – the retrofit 
challenge of integrating green, grey and blue infrastructure 
 
Chair: Holger Kessler, Senior Stakeholder Manager, AtkinsRéalis 
 
Let’s start with the underground – where are the services? 
Carsten Roensdorf, Strategic Product Manager – National Underground Asset Register, 
Ordnance Survey 
 
Finding space for trees in congested urban environments 
Jake Tibbetts, City Gardens Manager, City of London 
Alex Roebuck, Arboricultural Projects Officer, City of London 
 
Case Studies: 
 
How to integrate trees, sustainable drainage and utilities for better placemaking 
Greg Deeprose, Senior Landscape Architect, Arup 
 
Finding the funding 
Adam Boucher, Operations Lead – Green Recovery, Mansfield Sustainable Flooding 
Resilience, Severn Trent Water 
 
Partners: Institution of Highway Engineers, Landscape Institute, Street Works UK, Urban 
Design Group 
 
NB: All recordings and presentations are on the TDAG website along with the 
information and links form the chat. https://www.tdag.org.uk/past-events.html  
 
QUESTIONS, COMMENTS AND REFERENCES 
We were pleased to welcome attendees from Norway, Luzern, Gothenburg, Cape Town and all 
parts of the UK! 
 
This session attracted a large number of questions – some of which are answered in the chat 
and others verbally during the session. Some ideas have also been put forward for future 
sessions especially in the area of repurposing public space away from car use. We will plan this 
into the 2026 agenda. 
 
Definition 
"A statutory undertaker is an entity authorized by law to carry out specific undertakings, often 
related to public services. These can include utility companies, such as those providing water, 
gas, and electricity, as well as entities involved in infrastructure like railways and 
telecommunications." 

https://www.tdag.org.uk/past-events.html


2 
 

Questions and comments for Carsten:  
To what extent are the utilities records accurate when it comes to checking on the ground? 

• Good question. If you define accuracy as conformance to specification, we have the 
issue that for the majority of Asset Owners there are no defined data specifications 
available. The datasets have typically been created over decades with different 
techniques etc.  
That said, some of the data is 'quite accurate' and-as always-it will fall to the user to 
decide whether the data is fit for purpose.  
It is useful to think about the NUAR data as a collection of the best available data, not 
necessarily an accurate depiction of what one will find underground when digging a 
hole. 

  
Your ‘Why do we need NUAR’ is impacting an existing tree’s buttress roots. Shouldn’t that be 
part of the artifact information available to your statutory undertakers? Why wouldn’t you 
incorporate TreeRadar into the information the APP provides so you are aware of exactly where 
the roots are instead of doing irreversible damage? 

• From Carsten: Sensed data such as GPR (and I assume TreeRadar is some variant) is 
not included in NUAR as they won't necessarily count as asset records. They would 
constitute additional useful data, that is typically captured on a project basis. I'll add it 
to a list of useful dataset that could be included in the future. Thanks for the suggestion! 

o Tree Radar is GPR based software that enables the user to maps tree roots. It is 
an invaluable resource for any intervention into the landscape underground that 
is in proximity to trees 

o I have been told Tree Radar GPR is not very useful in embankments. How 
accurate is it really? 
 We looked into this mapping for a job and we were told it’s not useful in 

highway embankments where there are several trees close together, 
anyone know if this was true? 

 Comment received: It can be difficult to tell which tree the roots belong 
to when the trees are close together. However, the location of the roots, 
their depth and size is usually accurate in my experience. 

 
o For which[actual depth of services..] would be GPR be very useful? 

 
Does the trees layer of info include TPOs? 
  
Is there any evidence yet on savings of time and cost with great knowledge of utilities location? 

• From Carsten: Yes, one of the medium sized water companies estimated cost savings 
of approx. £1m p.a. (for them), though realistically there will also be a cost in adopting 
any new business process. 

  
Does NUAR include more information than the X Y location, such as depth (Z) and size of 
underground infrastructure? 

• From Holger: If depth and diameter is known then it is displayed in NUAR (most of the 
time depth is not recorded - apart from sewers 

  
Will highway drainage be shown on the NUAR, these records are notoriously scant. Many 
thanks. 

• Yes, all mapped Highways drainage data is shown on NUAR 
o BUT ZERO ABOUT WHERE THE TREE ROOTS ARE 
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Is there a fee for signing up to it for a Local Authority? 
• From Holger: No, public sector use will remain free 

 
Can local authorities give permission for organisations such as the community forests to 
access the NUAR platform on their behalf? 
 
Do you have a list of LAs which are still yet to come onboard? 
  
Does it map into a structure or are the maps limited to main lines where branches for individual 
supply aren't mapped? 
 

• From Carsten: Service connections are typically mapped by asset owners and are 
included if they exist (there are a few known exceptions including networks adopted by 
water companies where there is often no data).  

 
Will consultants who support combined authorities and local authorities to design new 
transport infrastructure be able to access the data (if the LA already has access)? 
   
What caveats are in place in relation to damage caused to services where something is not 
mapped and/or is not accurately mapped? 

• From Carsten: Legislation/HSG guidance and platform terms make it clear that the 
excavators are responsible and liable for any strikes/damages 

  
What were the main obstacles experienced in establishing and sharing NUAR database - is 
there a Lessons learnt you could share 

• From Carsten: Summary is here: 
https://gdsgeospatial.blog.gov.uk/2025/06/24/publication-of-principles-for-successful-
delivery-of-data-sharing-initiatives/ 

   
Does NUAR identify redundant services?  

• From Holger: yes, NUAR does display abandoned assets. NUAR displays what Asset 
Owners have mapped. 

 
What is the timeline for new assets to be added to NUAR from implementation below the 
ground to that data being viewable eon NUAR? 

• From Carsten: Main network utility providers refresh their data holdings at least monthly 
(some refresh weekly or every other week). The timeline will be a combination of the 
time it takes the Asset Owner to update their records plus the publication lag. Having 
data in NUAR within a few weeks after construction would be a realistic expectation, at 
least for the larger Asset Owners. 

  
Does NUAR display the different electricity voltages (HV/ EHV/ LV etc) and/ or  gas pressures in 
underground assets, and are non-live (out of commission or unfit for service- UFS) assets 
shown? Thanks. 

• From Holger: Yes - this data is shared 
 
 
Questions and comments for Alex and Jake:  
 
Do trees roots and utilities have to be in conflict - are there situations where they can coexist? 
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It hasn't been mentioned about using vacuum excavation techniques for creating pits around 
services, it’s a game changer! 
Was any consideration given to the possibility to expand accessible soil volume so the trees 
that would be planted could grow well into maturity instead of the abysmal maximum of 40 
years? 
  
Can newly planted trees be protected by TPO...? 
  
How big were the tree pits/trial pits? Was consideration given to systems (structural 
soils/plastic crates) to allow for sufficient soil volume for the long-term? And was consideration 
given to how the roots would interact with adjacent utilities - what happens when someone 
wants to dig up some services along those footways in the future? 
  
Do you have an average approximate cost for per tree planted in hardstanding? Have you been 
able to find ways for cost effective planting in new pits all the time and are there any additional 
long-term maintenance/risks to failures? 
  
Have you got projections of reduction in Urban Heat Island as the trees mature? 

• Not yet 
 
Were the highways teams on board with this and creating new GI in the highway? Collaboration 
is really important and any information on your successes with this would be really interesting 
to understand. 
  
What sort of tree pit volumes are you being able to achieve? 
 
When you do a whole street, do you use a linear planting 'pit'? 
 
And how do you get around the utilities companies wanting a 3m easement around everything? 

• Comment received: The work-around is a change in legislation to compel utilities to 
support and provide tree planting. 

• Perhaps others can help here but I don't think there is a legal obligation to provide a 3m 
easement...something that utility companies like to invent? 

• Comment received: In NZ they dig great big trenches below ground level and turn them 
into working tunnels under the roads with all the cables and pipes clipped to the sides 
of the tunnel. This mean that all the utilities can work on their systems without having to 
dig up the road or damage any tree roots. Why are we so far behind and antiquated in 
the UK? We need to think outside the box a bit more !!!! 

o Yes, our utilities should be more concentrated to save space for tree roots 
o I was about to ask what I thought might be silly question, why, in new 

developments [or even retrofitting] are not all utilities put into precast conduits 
under roads/ footways, as you have described.  It seems so obvious... 

o Are conduits installed using trenches technology where trees that need to be 
conserved are involved? 

o Yes, but easier to achieve in new developments than in older UK cities where 
existing utilities may be all over the place 

o Are conduits installed using trenches technology where trees that need to be 
conserved are involved? 

o When you think about it, it is amazing how undervalued most urban soil is, given 
its importance for NBS and ecosystem services 
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Sue James: we are pressing for this as the way forward in our street trees document – it 
must also save a great deal of money in the long run! Birmingham University are also 
working in this area. 

 
Do you find the ground penetration radar results accurate? 
  
How have you typically employed structural soils or other planting techniques to protect trees 
underground and gain multi benefits from tree pits (such as SuDS) 
  
Can we access information on the new species and planting techniques you've used, why you 
used them and how effective they have been? 
  
How are the trees planted in 1m x 1m pits performing ?  Are they stunted or not grown to their 
full potential? 
   
Given the multiple benefits of trees, is it time that trees are treated as critical infrastructure i.e. 
on a par with other street elements? 

• Comment on this - There is a shift in language that trees and nature are infrastructure 
and it is just as important as it provides multiple services. So maybe that is coming :) 
wouldn’t that be great? 
 

What trees types are to avoided in the highway streetscape? 
  
It hasn't been mentioned about using vacuum excavation techniques for creating pits around 
services, it’s a game changer! 
 
Does the City have issues with WWII UXB's ? 
 
Questions and Comments for Greg and Adam  
 
We have some issues with including SuDs - adoption and maintenance is one. I know this is 
slightly out of your presentation today - but it would be great to gain your insights and 
experience on this? 
  
Do any of the speakers have experience with integrating trees into buildings? Any thoughts 
about looking and working beyond streetscapes? 

• Comment received: There are examples of podium planting...but how do people feel 
about trees on roof tops...issues relating to wind, safety? Psychological impact of 
something that lives in the ground being transported to a roof? 

• Urban Tree Planting Projects - GreenBlue Urban 
• Podium examples can also be at ground level. 

o Yes - Seething Lane Garden in the City of London is a good example of this... 
o Jubilee Park, Canary Wharf. 

  
Greg - urban tree selection should look at riparian zone trees as they can tolerate from wet to 
dry 
 
Structural soil should only be installed under paving as the substrate where soil has to be 
compacted to an engineering spec. The tree itself should be planted into the same soil as 
specified for inclusion in the structural soil recipe to reduce interface issues.  
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If the structural soil has to be disturbed to do utility repair, the utility lines should be accessed 
using an AirSpade to mitigate root damage and this should be done with Tree Consultant 
oversight. Structural soil can then be retrofitted again as the substrate 

• Comment received: I think The Mall in London has this arrangement. 
• Comment received: The trial I did in Brighton consolidated structural soils and hybrid 

crate systems to meet consolidation standards for highways so a large pit below ground 
could still be parked on above ground without compacting the rooting or losing gas 
exchange. 

   
I'm Kerbside Greening Manager at climate charity Possible. Our campaign 'Get Shady' is 
working with four London boroughs to replace car parking with kerbside trees in the most 
climate vulnerable neighbourhoods.  
Given that many city streets do not have sufficient space on the footway to accommodate new 
trees, and the challenge of planting trees in the highway due to the presence of utilities - how do 
we achieve the wholesale reallocation of road space away from car parking to tree planting that 
is needed? 
  
How have you addressed the substrate underneath the alternative paving which still has to be 
compacted to an engineering spec and is therefore still not accommodating tree root growth? 
  
Who manages and maintains the SuDS planting?  and where does the budget for long term 
maintenance come from? 

• Comment received: Depends on the project and where you are building them. In theory 
if within highway boundary they go with highway maintenance, not always the greatest 

• Comment received: Unfortunately our Authority's Highways budget has been cut so 
much there is insufficient for current GM operations, so there is a big challenge to try to 
introduce new interventions requiring any revenue for grounds maintenance teams 

   
Are the citizens of Mansfield pleased with the outcomes of this initiative? 
  
Are you incorporating Phytoremediators into the plant selection when the bioremediation 
installation is vis-a-vis a road to remediate / mitigate road contaminants? 
  
Why aren’t there any trees in your swales and rain gardens? They are the best phytoremediators 
and species such as Populous and Saluz can withstand wet to dry situations. 
  
Adam - costs of installation? costs of maintenance? 

• From Adam:  We are out for our establishment (3 years in line with SUDS Manual) 
contract currently before a lesser maintenance contract.  
On cost of installation it depends on constraints.  We found the detention basins to be 
very cheap, but all the constraints have to align for the site to be viable.  I think we are 
getting to the top of the learning curve on bioswales and they can get close and be 
comparable to traditional grey solutions from cost point of view.  Streetscape 
interventions  have proved costly to install and there is a way to go on innovating further 
to bring costs down but they are very effective solutions.  
The project was originally funded £76m which was deemed to be 89% of the required 
funding for the project.   The additional 11% being funded by other that would benefit 
from the project.  
I think the key question for the future is how do the Health and Wellbeing Benefit, BNG 
Benefit and Social Value benefit play into cost benefit of the green verses grey debate. 
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Adam - is the Mansfield SuDS design guide any nearer to being shared? 
 From Adam: Yes, we have a duty to share and will, hopefully this month 

  
Is a tracking of contribution for further maintenance burden inbuilt to the Mansfield agreement? 
  
National standards for sustainable drainage systems (SuDS) - GOV.UK 
https://www.gov.uk/government/publications/national-standards-for-sustainable-drainage-
systems/national-standards-for-sustainable-drainage-systems-suds 
 
It hasn't been mentioned about using vacuum excavation techniques for creating pits around 
services, it’s a game changer! 
  
Is a tracking of contribution for further maintenance burden inbuilt to the Mansfield agreement? 
 
General discussion 
 
I was expecting to hear about repurposing of street parking space for tree planting in this 
webinar. This is a common practice here in Scandinavia. Maybe this can be addressed in a 
future webinar. 

• Good idea – reapportioning public space??? We seem to have a problem with citizens 
objecting to losing parking spaces...can you give us insights from Scandinavia i.e. is it 
not an issue or have you found a good argument to make the loss of parking space 
acceptable? 
 

• Possible would be interested in co-organising and hosting an online event about this 
subject in future - hopefully when we have some learnings of our own to share from our 
work with our partner boroughs from the Get Shady campaign. We are a comms led 
campaigning charity with a good reach! Sue James: let’s follow up! 
 

• Can Grasscrete with tree planting solve for both parking and infiltration (having seen 
this conflict in my street) - https://grasscrete.com/  

o From Adam: Permeable paving is a more acceptable solution to a local 
authority.  We don't have a Grasscrete standard that is acceptable currently 

 
• An admirable aim, but public transport needs to be greatly improved in a lot of areas 

before we can reasonably expect people to give up their cars, or start walking/cycling 5+ 
miles to work and back every day.  I come from an ex-mining town and it is difficult to get 
enough space for active travel routes, without adding expensive tree planting into the 
mix.  I do like the idea of installing of rain gardens and bioswales though. 
 
o This is why the case studies are so valuable. Your hypothesis has been tested in 

several places. There are mixed results and the municipal parking policy has a lot to 
say for whether you can remove street parking without severe political backlash. 

 
• I think political leadership is necessary. In Utrecht they're not just sacrificing a few 

parking places but entire road lanes for urban greening: 
https://bicycledutch.wordpress.com/2023/08/02/utrechts-western-city-boulevard-
less-space-for-cars-more-for-greenery-and-people/  
 

• As part of this, would be good to hear more about successful de-paving case studies in 
inner London boroughs (including those putting in substantial trees) 

https://www.gov.uk/government/publications/national-standards-for-sustainable-drainage-systems/national-standards-for-sustainable-drainage-systems-suds
https://www.gov.uk/government/publications/national-standards-for-sustainable-drainage-systems/national-standards-for-sustainable-drainage-systems-suds
https://grasscrete.com/
https://bicycledutch.wordpress.com/2023/08/02/utrechts-western-city-boulevard-less-space-for-cars-more-for-greenery-and-people/
https://bicycledutch.wordpress.com/2023/08/02/utrechts-western-city-boulevard-less-space-for-cars-more-for-greenery-and-people/
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• Some boroughs have good examples of removing car parking and replacing with 
kerbside trees e.g. Camden, Hackney - have you seen the Highways Greening best 
practice doc? https://www.urbandesignlearning.com/resources-green-infrastructure-
for-streets 
 

o Comment received: I am aware of the Hackney ones (as I’m, in neighbouring 
Islington), but less aware of the practicalities how they managed to get them off 
the ground - if process, politics, funding etc. Do have some insights that part of 
this may be due to the  innovative approach of Hackney team (attitude & 
funding)? 
 

o Am also in Islington. Of course, we have low car ownership and good public 
transport. But still resistance to losing parking spaces in some quarters 

  
• PS - are locations where parking loss wouldn’t be an issue, but still complex to get off 

the ground in view of the number of bodies that need liaising with/convincing 
 

• Having tree officers within the highways team makes a big difference (as opposed to in 
parks dept for example) 
  

I am an architect and member of a local environmental charity. We plant hundreds of trees 
every year across Methil and Buckhaven in Fife, and have even lead a small campaign to save 
some local trees. We are in a constant dialogue with the local authority who are a) removing the 
trees we plant , or b) removing existing mature trees. This is primarily to accommodate new 
infrastructure projects such as active travel networks. Our area has no tree protection orders at 
all. I am very interested in the idea that tree planting areas could be protected - how would this 
work? Secondly, I am hearing mention of transport / road authority a lot - is there a programme 
to "educate" or train the engineers and technicians within our councils? and lastly, how are 
these more in-depth surveys to be built in to the planning and pre planning process - does 
works within permitted development mean much of this is skipped? 
  

• Comment received: You could search tree protection ordinance for the UK to see what 
is currently available. What is absolutely critical is that the protection includes the 
rhizosphere and not just what is above ground. We recommend protecting the 
ecological root footprint as opposed to just the Critical Root Zone as trees require their 
fibrous roots as well as woody structural roots in order to function 

• The Institute of Highway Engineers supports our seminars. The evidence shows that 
active travel roots work better with shading from trees and also trees between cycle and 
pedestrian roots and vehicular transport 

  
You should also consider the Avoided Costs when discussing budgeting. Trees are an 
appreciating capital asset as opposed to everything else which depreciates with time. If we are 
looking at budgeting, we should encourage outcome-based budgeting which addresses the 
value of managing trees for long term growth as they reduce the need to build new water 
treatment plants as well as improving people’s health, reducing human health costs. People 
who write budgets can relate to these costs. 
  
How do we convince local authorities to plant bigger trees, especially when there are overhead 
wires (perhaps some of these will be redundant soon as landlines being taken away!). Whilst 
we've managed to get several trees planted, they are all smaller varieties which will do little for 

https://www.urbandesignlearning.com/resources-green-infrastructure-for-streets
https://www.urbandesignlearning.com/resources-green-infrastructure-for-streets
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shading and will expire after 30-40 years...ideally the tree officer wants to get into the road, but 
here there are more utilities to consider. 
  
Apologies if missed it, but does maintenance monitor metals and PAH flows, and 
concentrations? These presumably find their way to seeds? 
  
The tarmac crews routinely find cable tv directly under the tarmac. They'd be very happy if it 
damage caused by inadequate installation could be made the responsibility of the utility 
company! 
   
  
Attendance or CPD certificates 
Do you supply hours for the webinar for attendance...": 
Just put it into your personal log book...unless you belong to the IHE or other professional body 
partnering. 
  
 


