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1. Existing site and ground conditions


The proposed development site is on the north side of the existing Hexagon Theatre, Queens Walk, Reading 

RG1 7QF


The redline application boundary has a total area of approximately 5950m2. Within that is a smaller 

development area of approximately 1650m2.


The existing building to be demolished has an area of 551 m2.  The paving to the west (296m2) and east 

(717m2) are to be replaced as part of the project.  The area to be rebuilt is currently entirely roof or 

impermeably paved in concrete and asphalt.  The only permeable area within the redline is an area of grass 

with a tree to the south side of the west entrance (43m2).  This grass area and tree are to be retained.


The proposed development is an extension building housing performance spaces with back and front of house 

facilities on the site of an existing theatre building.  The development includes adjusted access from the road 

to the west and revised parking partly under the new extension to the east.


The site has existing ground levels of around 39.4m to 39.9m AOD on the west side of the to-be-demolished 

building and ground levels of 39.7 to 39.9m on the east side.  A ramp drops on the east side to 39.0 to form a 

loading dock into the existing ground floor. 


The British Geological Society records have been consulted.  The BGS mapping suggests the site lies on 

superficial Taplow Gravel over the Seaford and Newhaven Chalk bedrock.  Nearby historic boreholes from the 

BGS records suggest either a layer of sandy gravelly clay over chalk or shallow made ground over chalk.  

Ground water is noted at several metres below ground levels.


The development site is in flood zone 1 (low risk) and is shown to be at low risk of surface water (pluvial) 

flooding.  There is a small area of flood risk indicated on the east side of the site and into Queens Walk in 

events with an annual probability of up to 0.1% (1:1000 year return period). From examination of the 

topographic survey, this appears to be a localised low point near the existing buildings and ramp down to 

form the loading dock.  


There is also an area of surface water flood risk indicated in the ground to the south of the existing Hexagon 

Theatre but well away from the proposed extension building.


Mapping from the Long term flood risk pages on the gov.uk website is included in the appendices.


Reading Borough Local Plan Policy


Policy EN18: FLOODING AND SUSTAINABLE DRAINAGE SYSTEMS 


Development will be directed to areas at lowest risk of flooding in the first instance, following the Sequential 

and Exceptions Test set out in the NPPF, and taking into account the effects of climate change.  It will consider 

flooding from all sources, including fluvial, surface water, groundwater and sewer flooding.  Where 

development in areas at risk of flooding is necessary, it will not reduce the capacity of the flood plain to store 

floodwater, impede the flow of floodwater or in any way increase the risks to life and property arising from 

flooding.  Wherever possible, development should be designed to reduce flood risk, both on- and off-site.  


All major developments must incorporate sustainable drainage systems (SuDS) as appropriate and in line with 

the Government’s Technical Standards.  Smaller schemes are encouraged to incorporate SuDS, where possible.  

Runoff rates should aim to reflect greenfield conditions and, in any case, must be no greater than the existing 

conditions of the site.  Schemes should ensure that the movement of water through vertical infiltration as well 

as horizontal run-off does not worsen contamination effects.  Wherever possible, SuDS provision should 

maximise ecological benefits, link into the existing Green Network, incorporate tree planting and landscaping 

and avoid damage to existing significant trees, including through changes to the site hydrology.  All new 

developments in areas of flood risk should give priority to SuDS.  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2. Proposed development


The proposed development is an extension to the existing Hexagon Theatre housing performance and 

rehearsal spaces together with back and front of house facilities.


The total area of the proposed new building is approximately 718m2 of which 283m2 is proposed as green 

roof. The existing Hexagon Theatre building roof overhangs part of the proposed building.   


Within the development area, the access to the west is to be reconfigured to create a loading dock with a 

lowered vehicular access ramp.  The area to the east is to be relaid as parking extending under part of the 

building footprint.  The parking is to be in permeable paving but without infiltration due to proximity to 

foundations and the clay surface soils.


Within the broader redline application boundary, the drainage of the existing main theatre roof and 

surrounding paved areas are unchanged except for minor diversions where needed to accommodate the new 

building.  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3. Existing surface water drainage


There are Thames Water surface and foul water sewers in the A329 and the service road to the west of the site 

flowing from north to south.  


The foul sewer runs in the service road immediately to the west of the site having originated behind the 

student residential block to the north.  This sewer is recorded as 225mm diameter.  The on-site utilities survey 

records this sewer as it crosses the western entrance to the site and the existing building that is to be replaced 

discharges to this sewer at a chamber to the west (TW ref 0204).  The recorded cover and invert levels are 

39.66m and 38.52m AOD.


There is a 100mm pipe that enters the north edge of the site to the east of the existing building from the 

student residential building to the north.  This is believed to be an unrecorded sewer transferred to Thames 

Water under the 2010 Flood and Water Act.  This pipe clashes with the proposed loading dock ramp and will 

need to be diverted.


There are several surface water sewers recorded in the A329 to the west ranging in size from 150mm to 

825mm.  The sewer running in the service road immediately to the west of the site is recorded as 150mm at 

the point it passes the entrance and increasing to 300mm further south.  The surface water connection from 

the north western end of the overall Hexagon Theatre site is recorded as 300mm diameter at the point it 

leaves the site to the south of the access point.  The final chamber on the site has a cover level of 39.71m and 

invert of 37.57m AOD.   It is not clear if this outfall connects to the sewer in the service road or continues to 

connect to the large surface water sewer in the A329.  This connection is serving part of the main Hexagon 

Theatre roof as well as part of the building to be demolished and the western access paving.


The drainage to the east of the proposed building in the parking and in Queens Walk is all private with no 

sewers recorded.


The utilities surveys show that Queens Walk to the east of the site has surface water drainage in the form of 

gullies and piped network that flows to the north and probably outfalls to the Thames Water sewers in Oxford 

Road to he north.  None of the flow from the site appears to discharge to this system.


There are surface water drains within the site area that flow to the south from the building to be demolished 

and from the existing Hexagon Theatre roof.  These run to the south and into the land to the south of the 

Hexagon Theatre.  Some of the pipes are shown to terminate into what were identified as soakaways in this 

land on the utilities surveys and it is assumed that all of the flow from the north east and eastern side of the 

existing theatre runs to soakaways although this has not been proven. 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4. Proposed surface water drainage


The proposed development will require surface water drainage.  


We have reviewed the options in the SUDS hierarchy in relation to this site. 


1.     Store rainwater for later use.  


The theatre building will have a relatively low use of non-potable water.  We do not consider this 

to be an ideal project for the inclusion of rainwater harvesting for re-use within the building and 

have not proposed it.


2.     Use infiltration techniques, such as porous surfaces in non-clay areas.


The site is underlain by Taplow Gravel over Seaford and Newhaven Chalk. However nearby 

boreholes indicate that a sandy gravelly clay material overlies chalk, and thus the ground 

conditions are not likely suitable for infiltration. 


The site is also small and it would be problematic to locate new soakaways or other infiltration 

features while maintaining separation to the existing and proposed foundations.  


However, the existing private drainage to the east side of the building runs to the south and is 

believed to discharge to a soakaway system in the land to the south.  The utilities surveys notes 

pipework from the theatre site discharging to soakaways.


Porous paving for the relaid parking area to the east is proposed as part of the landscape works.  

This is proposed as an under-drained system without infiltration. Porous or perforated pipes laid in 

the porous sub-base collect and convey the water to the piped surface water drainage system.


3.     Attenuate rainwater in ponds or open water features for gradual release.


The site is small and it is not possible to incorporate open water features or ponds.


4.     Attenuate rainwater by storing in tanks or sealed water features for gradual release.  


Attenuation storage is proposed on the discharge to the existing system on the east side of the 

building to avoid overloading the existing drainage system.  All of the new roof and the paving to 

the east side is to discharge to this existing system (believed to ultimately discharge to 

soakaways).  The proposed attenuated system will discharge at up to 2l/s to the existing drainage 

system in all storms up to the 1:100 year plus climate change event.  Storage is provided as a 

combination of storage within the sub-base to the permeable paving to the parking and below 

ground attenuation tank. The storage is sized for the 1:100 year plus 40% climate change event 

without surface flooding.


The drainage of the reconfigured access to the west is proposed as discharging unattenuated to 

the Thames surface water system using the existing connection.  The area draining to the east is 

reduced in the proposed scheme and shows significant betterment compared to the existing areas 

discharged via this connection.  Attenuation of the flows from this smaller western area is 

considered not to be practical due to the limited space, the loading dock, other services and 

limited depth available.


5.     Discharge rainwater direct to a watercourse


There are no watercourses near the site.
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6.     Discharge rainwater to a surface water sewer/drain


The discharge from the new roof and the paving to the east side discharges to existing private 

surface water drainage and is believed to finally outfall to soakaways to the south of the site.


The reconfigured access to the west is to discharge to the existing Thames Water surface water 

sewer in the access road to the west of the entrance.


7.     Discharge rainwater to the combined sewer.


Discharge to a combined sewer is not proposed.  


The site is considered unsuitable for the use of infiltration drainage within the site area. An attenuated 

discharge to the existing surface water sewer system is proposed for the larger part of the site consisting of 

the new roof and parking areas to the east.  The smaller area to the west is to discharge unattenuated to the 

Thames water sewers but with a substantially smaller drained area than the existing situation giving 

betterment to the Thames surface water sewer system.  Attenuation of the discharge to the west is considered 

impractical due to the limited space and depth available.


4.1. Discharge proposals


The proposed building and parking area to the east are proposed as discharging surface water via attenuation 

and a flow controlled gravity outlet to the private surface water drain running on the east side of the existing 

theatre, and believed to discharge to soakaways in the land to the south of the Hexagon Theatre.  The 

proposed eastern system includes attenuation and flow restriction to limit the discharges to the existing 

downstream system and avoid overloading it.


The proposed roof incorporates an area of 283m2 of green roof and the parking is proposed a permeable 

paving.


The drainage system on the west side is the existing drainage system modified to accommodate the ramp to 

the loading dock.  The reconfigured access to the west is to discharge unattenuated to the Thames Water 

surface water sewer to the west but with a much reduced area connected to the outfall giving betterment to 

the sewer system.


The Qbar greenfield rate is calculated at 1.65 litres per second per hectare which equates to 0.27 l/s based on 

the overall development area for calculations of 1,650m2.  This is lower than the generally accepted lowest 

practical discharge using a vortex flow control in a gravity system. A flow of 2l/s is considered the lowest 

practical rate for a gravity discharge without undue risks of blockage.  The attenuated discharge from the 

proposed building and parking to the east is therefore to be set to 2l/s in all storms up to the 1:100 year event 

including a 40% climate change allowance.  


No urban creep allowance is included for a commercial development, and the development effectively fills the 

site in any event.


If the flows from the proposed building and parking areas to the east are discharged from the site at 2 l/s in all 

storms up to the 1:100 year event plus a 40% allowance for climate change, the attenuation storage volume 

required is calculated as approximately 85m3 from hydraulic model produced in the Flow hydraulic modelling 

software.  


Storage is proposed in the porous sub-base below the permeable paving to the eastern parking supplemented 

with an attenuation tank.  The sub-base will need to be divided into areas to prevent the water flowing to the 

lowest part of the parking area.  For the purposes of this calculation, the model includes a 300mm thickness of 

type 3 porous sub-base set 130mm below the surface levels to represent the concrete block paving and 
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bedding grit over the sub-base.  The area of permeable sub-base in the model is 247m2 at 300mm thick and 

with 30% voids giving a potential storage volume of 22.2m3.


The remaining storage volume is to be provided in a below ground tank using plastic crate type storage.  The 

tank is proposed as 90m2 and 0.75m internal height with 95% void available in the crate type units giving a 

storage volume of 64.1m3.


Sufficient storage is provided in the pavement and attenuation tank structure in the eastern system and no 

surface flooding is proposed in all storms up to the 1:100 year plus climate change event.


The drainage in the western side is the existing system retained but modified to accommodate the lowered 

ramp to service the loading dock.  The drainage here is currently accepting both the flows from the retained 

paved area and part of the roof of the existing building that is being replaced.  The proposed roof will 

discharge entirely to the east and the area connected to the western drainage system and to the Thames 

Water sewer will reduce by approximately 250m2.  


DEFRA non statutory technical standard S5 for previously developed sites notes that the volume discharged in 

1:100 year 6 hour storm event should be constrained to as close as reasonably practical to the greenfield 

volume and should not exceed the volume discharged from the previously developed site.  Standard S6 notes 

that where the constraint on volume from previously developed site cannot practicably be achieved, the 

additional volume is to be discharged at a low rate.


The drainage system to the east is taking the proposed roof area and the parking to the east, and drains to the 

existing system to soakaway on land to the south.


The modified drainage to the west is taking the reconfigured access to the surface water sewer system but the 

area draining to the west is reduced from the current situation by removal from the wester catchment of the 

existing roof area from the building being replaced.


Rainwater harvesting and reuse is not practicable for the western catchment.  The use of soakaways or 

infiltration pavements in the western catchment is not practical and it will not be possible to reduce discharge 

volumes from this catchment to greenfield volumes.  


The paved areas discharging in the western catchment are smaller than the current building and paved areas 

draining to the sewer.  In the present day 1:100 year 6 hour storm, the discharge volume from the western 

catchment to the sewer will be less than from the current site.


4.2. SUDS train and attenuation proposals


The surface water drainage proposals utilise SUDS drainage measures including green roofs, porous paving, 

attenuation, and controlled discharge to the existing surface water drainage system.


The proposed roof to the replacement building includes approximately 283m2 of green roof.


The parking areas to the east are proposed as permeable paving but without planned infiltration due to 

proximity to existing and proposed foundations.  Porous or perforated pipes in the porous sub-base to the 

paving will collect the water and discharge to the surface water drainage system.


Additional attenuation is proposed in a below ground tanks under the parking to the east.  A vortex flow 

control is be used on the final gravity outlet from the system to control the surface water discharge to the 

existing surface water drainage to 2l/s for all storms up to the 1:100 year plus 40% climate change.  The 

existing surface water system to the east is believed to discharge to soakaways to the south of the existing 

theatre.


The reconfigured loading dock to the west is to discharge to the Thames Water surface water sewers with a 

class 1 bypass interceptor included in the area used by lorries parked at the loading dock. 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4.3. Maintenance


The SUDS and other drainage elements will be owned and maintained by the site owner.  Adoption of the site 

drainage is not proposed.


The main SUDS drainage elements on the site will require periodic maintenance to maintain their effectiveness. 


Permeable paving can become silted but the CIRIA SUDS Manual notes that the siltation has to be quite 

serious before the performance is significantly affected.   Annual inspection and sweeping of the surface is 

recommended in the SUDS Manual. 


Siltation and clogging is most likely to happen during the construction phase and this will need to be 

controlled by careful site management and consideration of the timing of laying of the permeable paved 

surfaces.  Permeable pavements can be rehabilitated after clogging by the use of vacuum sweepers with water 

jets and oscillating brushes to remove silt from the joints.


Tank attenuation structures should be inspected using closed circuit television camera systems (CCTV) to 

identify issues and siltation problems.  The CIRIA SUDS Manual recommends inspection every 5 years or more 

frequently if required.  Siltation should be minimised by the inclusion of catch pit or silt trap chambers 

upstream of the attenuation structures to capture silts and grit.  If siltation of the tanks does occur, clearance 

using jet washing techniques will be required.  Silt traps should be regularly emptied of silts and grits either 

manually or using a ‘gully sucker’ lorry.  The SUDS manual suggests annual inspection and cleaning of gullies 

and catchpits.


The vortex flow control chamber on the system outlet will require periodic inspection to remove any sediment 

or detritus collected. Debris should be cleared, and sediment removed.  If the bypass door has become 

jammed or stiff, it should be freed off and lubricated.  The chamber should be opened, inspected and any 

debris removed on an at least annual basis and checked as required if there is any evidence of blockage. 


4.4. Exceedance events and overland flow routes


In the event of rainfall exceeding the capacity of the drainage systems, overland flows could develop from the 

drainage systems on the site.  Overland flows could potentially enter the site from the surrounding areas 

although the scope for this appears limited.


The proposed building is in replacement of an existing building at the same location.  The paved areas to east 

and west will be at broadly the same levels as the existing paved areas.  The overall exceedance flow routes 

and risks will not be significantly changed in the proposed situation


The Environment Agency long term surface water (pluvial) flood risk mapping indicates that there is a low risk 

of flooding from surface water on the eastern edge of the site and around the site.  Low risk is defined as 

having an annual probability of between 0.1% and 1% (1:1000 year to 1:100 year return period).  From 

examination of the topographical survey, this area of potential pluvial flood risk appears to be associated with 

a localised low area associated with the basement access to the adjacent existing development.


The western side of the side falls towards the existing public highway to the west and the highway falls from 

south to north past the western site entrance.  There appears little risk of overland flows entering from the 

west.  In the event of exceedance flows developing on the site in the western access, the proposed ramp to 

form the loading dock would tend to fill with water, but water would escape to the west once it reached a 

level of around 39.60m AOD, and well before it reached floor level of the proposed building at 40.20m AOD.


The proposed parking on the eastern side falls away from the proposed building toward the existing private 

access road to the east.  Water in that area can escape along the existing access road further to the east but 

not until it reaches a level of around 40m AOD.  This is the same as the existing situation.  Water could escape 

to the north into the undercroft of the student residential building and shopping mall,  this is also the same 

situation as currently.
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The existing Hexagon Theatre roof is to remain unchanged.  This drains to rainwater downpipes located at 

each of the main columns.  The northernmost column and downpipe drops internally through the existing 

building to be replaced and will also be internal in the proposed building.  The existing drainage connection 

from this downpipe runs to the west and is to be diverted around the new loading dock ramp.  


An internal chamber is provided at the change in direction on this run and an external chamber as the pipe 

leaves the building.  The external chamber cover level is lower than the internal chamber.  In the event of a 

blockage of the drainage system running to the west, water would likely be expressed externally in the first 

instance if the blockage were outside the building.  If a blockage were to occur on the internal pipework, water 

may then be expressed inside the building.  This risk exists in the existing situation. The pipe that will be below 

the building slab is to be replaced with a new pipe minimising the risk of blockage due to pipe degradation 

and chambers provided for maintenance access.  There will remain a residual risk of internal flooding if the 

pipes become blocked but this will need to be managed by maintenance.


Exceedance flow route plans are included in the appendices. 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5. Summary


The Environment Agency flood zone mapping for planning shows the site lies entirely within Flood Zone 1 with 

no areas of higher flood risk nearby.


The eastern edge of the site is shown within an area of surface water (pluvial) flood risk on the Environment 

Agency on-line Long Term Flood Risk mapping (https://flood-warning-information.service.gov.uk/long-term-

flood-risk/.  The risk is described as low with an annual probability of between 0.1% (1:1000 year return period) 

and 1% (I:100 year). From examination of the topographic survey, this appears to be a localised low point near 

the existing buildings and ramp down to form the loading dock.  


The site is not considered suitable for infiltration drainage or soakaways due to the proximity of existing 

foundations and limited space.  From nearby historic boreholes, the shallow soils are expected to be clay with 

gravel and unlikely to be suitable for shallow infiltration.


The proposed building and parking to the east are to discharge at an attenuated rate of 2l/s to the existing 

drainage to the east of the existing Hexagon Theatre.  This drainage runs south and is believed to discharge to 

soakaways in the land to the south of the existing theatre.


The reconfigured access and loading dock to the west are to continue to drain to the Thames Water surface 

water sewers without attenuation but with the replacement building draining to the east, there will be a 

significantly reduced area connected to the western outfall giving betterment to the sewer system


The proposed scheme is to be drained using a sustainable drainage system based the use of green roofs, 

permeable paving and attenuation with controlled outflow discharging to the existing private drainage 

system.  


The proposed building is in replacement of an existing building at the same location.  The paved areas to east 

and west will be at broadly the same levels as the existing paved areas.  The overall exceedance flow routes 

and risks will not be significantly changed in the proposed situation.


The proposed drainage is to remain private.  Management and maintenance responsibility for the drainage is 

to remain with the site owner.


The proposed surface water drainage layout is included in Appendix D. This has been prepared to verify the 

overall drainage strategy, but is a draft version and subject to change. Final layouts will be submitted following 

coordination and development with the wider project design team.


The proposed surface water drainage strategy is compliant with Reading Borough Local Plan Policy. 


A proposed theatre development is considered appropriate at this site in terms of drainage strategy.  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6. Closure and Limitations


The conclusions and recommendations made in this report are limited to those that can be made on the basis 

of the research carried out.  The results of the research should be viewed in the context of the work that has 

been carried out and no liability can be accepted for matters outside the stated scope of the research.  Any 

comments made on the basis of the information obtained from third parties are given in good faith on the 

assumption that the information is accurate.  No independent validation of third party information has been 

made.


Advice provided within this report is based on current guidelines available at the time of writing.  This report is 

subject to amendment in light of additional information becoming available or statutory consultee review, 

including the Environment Agency or Lead Local Flood Authority.


This report is written in the context of an agreed scope of work and should only be used in this specific 

context.  Re-interpretation of this report in whole or in part may become necessary if additional information 

becomes available or legislation or guidance changes.


Legal or other advice is not provided; the advice of the Client’s legal advisors or other specialists may also be 

required. 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APPENDICES


The following appendices are included.


Appendix A: Existing Topographic and utilities surveys


Appendix B: Thames Water sewer records


Appendix C: Proposed site plans


Appendix D: Proposed drainage strategy layouts 


Appendix E: Exceedance flow routes


Appendix F: Detailed long term surface water flood risk mapping


Appendix G: Surface water calculations
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