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1 Introduction 

1.1 Project Overview 

Curtins have been appointed by Dartford Borough Council to provide a Drainage Stratergy report for a new 

temporary theatre located on Orchard Street in the centre of Dartford. The development is proposed to be in use for 

a period until January 2025 and its use beyond this is proposed to be prohibited by use of a planning condition. The 

purpose of the development is to allow for remediation works in relation to RAAC to take place at Orchard Theatre. 

The proposed site plan is contained in Appendix A. 

Proposals contained or forming part of this report represent the design intent and may be subject to alteration or 

adjustment in completing the detailed design for this project. Where such adjustments are undertaken as part of the 

detailed design and are deemed a material derivation from the intent contained in this document, prior approval shall 

be obtained from the relevant authority in advance of commencing such works. 

1.2 Site Location 

The location of the proposed development is in Dartford Town centre on an existing brownfield site to the east of 

Orchard Street approximately 100-150m south west from the existing Orchard Theatre. The site is located within a 

dense town centre with residential and commercial units surrounding the immediate vicinity. The grid reference for 

the site is X (Easting): 554091, Y (Northing): 174192, Figure 1 shows the site location with the site boundary in red. 

 

1.3 Site Description 

 The existing site is a 0.57ha brownfield site with all previous buildings and utilities demolished. There is an existing 

façade to be unchanged by the development from the original Cooperative Society Buildings. The west of Orchard 

Street is an asphalt car park. 

The site levels range from 6.20mAOD in the south, 5.15mAOD to the west, 4.80mAOD to the north and 4.74mAOD 

to the east. The main development area of the site is generally flat with a slight fall from south west to north east.   

The site is currently being used as a contractors compound for town centre works. The site has areas of asphalt 

hardstanding that are undrained and appears to run-off overland uncontrolled with the rest of the site.  
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A topographical survey and GPR Survey are contained in Appendix B. 

1.4 Existing Site Drainage  

A GPR survey of the site is contained in Appendix B. This survey shows a 225mm surface water sewer that bisects 

the site flowing east. This sewer has been confirmed to connect to the 600mm Thames Water sewer in Hythe Street. 

The survey also shows 2 existing 150mm foul connections to Orchard street.  

Thames Water asset plans show surface water sewers on all surrounding roads of Hythe Street, Spital Street and 

Kent Road ranging from 225mm to 600mm diameter sewers. This would allow connection at various points for the 

surface water discharge if required. The public foul sewers are also on all the previously mentioned roads ranging 

from 225mm to 375mm sewers plus a 225mm diameter pipe bisecting the site within Orchard Street. 

The site is currently undrained, with rainwater leaving the site unmanaged. Furthermore, there are areas of 

hardstanding, installed for the contractors compound. 

Thames Water sewer records are contained in Appendix C.  

1.5 Existing Watercourses 
 

There are no watercourses located on site, but the River Thames is located roughly 3km to the north east and the 

River Darent to the east is approximately 200m to the east. 

1.6 Project Proposal  

This planning application related to: 

Retrospective planning application for temporary theatre (including auditorium, foyer, bar area, box office, 

toilets, stage, backstage and storage) (Sui Generis); together with associated servicing area; external waste 

storage, above ground fuel tanks, external heaters and power generators; pedestrian ramps (for external 

Stage Door and Fire Exits); alterations to and additional asphalt hardstanding; alterations to vehicle access 

gates on Hythe Street; alterations to means of enclosure to introduce fire escape gates; on-site security (V 

Mesh) fencing and external lighting. 

The proposed development is for a new 1091 person temporary theatre located on Orchard Street in the centre of 

Dartford. The development is proposed to be in use for a period of approximately 14 months and its use beyond this 

is proposed to be prohibited by use of a planning condition. The purpose of the development is to allow for 

remediation works in relation to RAAC to take place at Orchard Theatre. The proposed site plan is contained in 

Appendix A. The structure consists of a series of steel A-frames that support a vinyl roof. The walls are formed out 

of either pre-formed panels or windows.  

The structure is anchored to concrete blocks and the ground using 900mm ground anchors. There are no major 

excavations proposed for the development other that that required by service runs.  

The proposed site is reusing the existing areas of hardstanding for entrance with some areas of new hardstanding 

also proposed. See Appendix A.   

2 Flood Risk Summary 

A detailed site-specific Flood Risk Assessment (FRA) has been written for this site (085074-CUR-00-XX-T-C-92000). 

The FRA outlines the existing flood risk posed to the site, as well as evaluating how the proposed development will 

affect these risks. Existing Drainage 

  



curtins.com 

7 

3 Proposed Drainage Strategy 

3.1 General 

The existing site consists of undrained impermeable asphalt and compacted hardcore that is currently being used as 

a parking area and contractors’ compound, for works being undertaken around Dartford centre. There does not 

appear to be any significant formal drainage and the majority of the area is expected to drain overland to Hythe 

Street to the East during high-intensity rainfall events.  

A proposed surface water drainage strategy has been provided and is contained in Appendix D. The strategy has 

been designed to be appropriate for the temporary nature of the development and has been sized to service the 

3920m2 of proposed and existing impermeable area & roof area introduced by the temporary structure. 

As the development will only be in place for just over 1 year, the system has been sized to not flood during a 1 in 10 

year event. No climate change allowance has been applied owing to the temporary nature.  

A Causeway Flow model has also been developed for the site, this is contained in Appendix E. 

3.2 Surface Water 

In line with the Drainage Hierarchy, surface water runoff from a site should endeavour to be controlled as close to the 

source as possible. Discharge from site should be via one of the methods detailed in Table 1, in descending priority;  

Table 1: Discharge Opportunities 

Sustainable Drainage Hierarchy Site Specific Application 

Store rainwater for later use Due to the development being a temporary structure and only in place 

until early 2025, the use of rainwater harvesting has not been deemed 

suitable for this development.  

Use infiltration techniques, such as 

porous surfaces in non-clay areas 

A previous planning application for a permeant redevelopment of the 

centre of Dartford was submitted for the site in 2020. In response to 

this application the Environment Agency required that infiltration was 

not utilised due to concerns around mobilising contaminants into the 

underlying aquifer. This approach has been continued for this scheme  

Discharge rainwater direct to a water 

course 

There are no watercourses in the immediate vicinity that would be 

suitable for use.  

Discharge rainwater to a surface 

water sewer/drain 

A surface water sewer bisects the site, this is proposed to be the outfall 

for the sites surface water network.  

Discharge rainwater to a combined 

sewer 

Not required  
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3.2.1 Proposed Site Discharge 

The proposed temporary drainage network will connect above ground rainwater pipes & linear channels to the 

existing sewer that bisects the site using 150mm diameter pipework. The proposed system connected to the existing 

network at 2 locations as shown in Appendix D. Following a survey of these connection points, it may be necessary 

to install new PPIC connection on the existing run, as existing manholes may not be in favourable locations.  

The proposed network is to drain unrestricted to the existing sewer. As the development is only to be in place for one 

year, the provision of attenuation does not appear appropriate. This approach has been agreed with the Lead Local 

Flor Authority in a pre-application meeting held virtually on 10th November. The LLFA response in contained in 

Appendix F.  

A pre-development enquiry has been submitted to Thames Water, at the time of writing no response has been 

received.  

The Causeway Flow model that has been developed for the site provides the following discharge rates for various 

return periods.  

Return Period Discharge Rate (l/s) 

1 64.3 

5 96.9 

10 105 

 

The system does not flood for any of the above events. During the 1 in 30 year event, the system flood during the 15 

minute and 30 minute event, generating 4.6m3 of flood water.  

3.2.2 Attenuation  

No attenuation has been provided due to the agreement with the LLFA for an unrestricted discharge. Equally, due to 

the development only being in operation until early 2025, climate change has not been included in the calculations as 

it is not anticipated to have an effect.  

3.2.3 Water Quality 

The proposed drainage strategy manages surface water run-off from the temporary vinyl roof and low / no trafficked 

areas. The external areas of hardstanding that are trafficked will only be used for occasional maintenance and HGV 

access for production set up. Therefore the risk of pollution for all areas of the catchment is low.  

The site offers a betterment due to the formalisation of surface water drainage, leading to a reduction in overland 

flows and infiltration into potentially contaminated ground. The existing site also consists of an undrained car park – 

the removal of which will benefit water quality. Therefore, it is seen that the scheme provided a net improvement.    

3.2.4 Flood Exceedance  

The network has been designed to not flood during the 1 in 10 year event and only floods by 4.6m3 during the 1 in 30 

year event. In the event of a more severe event, the floor waters will not impact the internal areas of the theatre. The 

proposed structure is elevated a minimum of 175mm above the surrounding ground, with a void beneath the finished 

floor level and existing ground. Therefore, in the event of an exceedance event, the flood waters would flow 

overground as they would in the pre-development scenario. These waters would flow east and join the below ground 

network via a gully on Hythe Street.  

3.3 Foul Water 

A foul water network has also been provided to serve the performers back of house area and guest toilets. This 

network is proposed to discharge to the Thames Water sewer to the north in Orchard Street. As the performance 

area is located to the south of the site, a macerator pump is proposed to be used to discharge to a demarcation 

chamber in the norther before flowing to the Thames Water sewer. The proposed strategy is shown in Appendix D.  
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4 Conclusions and Recommendations 

This report is intended to provide further details on the design of the drainage systems for the proposed temporary 

Orchard West theatre, Dartford and to act as additional information in support of the planning application. The 

conclusions to be drawn from this report are as follows: 

Summary of conclusions 

o The proposed strategy will be to manage surface water from the roof only for a period of approximately 14-

months.  

o The proposed drainage strategy will look to discharge surface water to the existing surface water sewer that 

bisects the site. Initially infiltration was reviewed, however due to the site being underlain by an aquifer and 

the risk of remobilising contaminants, this was discounted.  

o The surface water will connect to the existing sewer at two locations. The proposed discharge rate is to be 

unrestricted due to the temporary nature of the project. 

o No attenuation is required due to the use of an unrestricted discharge.  

o The proposed strategy has been agreed with the LLFA in a pre-application meeting. A pre-development 

enquiry has been submitted to Thames Water to ensure that the system has sufficient capacity, however a 

the time of writing nothing has been received.  

o The proposed structure is elevated off the ground and therefore in the event of an exceedance event, water 

will be able to pass beneath the structure and flow overland to Hythe Street.  

o As the system only drains roof water, no water quality measures are provided, and it is seen the system will 

provide a betterment.  
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5 Appendices 

Appendix A – Proposed Development  
Appendix B – Topographical and GPR Survey  
Appendix C – Thames Water Sewer Records  
Appendix D – Proposed Drainage Strategy  
Appendix E – Causeway Flow Results 
Appendix F – LLFA correspondence  
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Appendix A – Proposed Development  
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1. All dimensions are in metres unless otherwise
specified.

2. The proposed temporary theatre buildings are
designed by GL Events UK Ltd.

3. The Topographical survey information for Orchard
Street and Hythe Street is based on the as-built
drawing of Co-operative store demolition by John
F Hunt Demolition Ltd.

PROJECT CENTRE IS A DESIGNER
APPOINTED BY DARTFORD BOROUGH
COUNCIL TO PROVIDE ENGINEERING

CONSULTANCY SERVICES.

NOTES

Application Site

Proposed Temporary Theatre Buildings

Proposed Asphalt Paving Area

Other Adjoining Land in Applicant's Ownership

Proposed V Mesh Fencing

1100 Litre Waste Bin

Wheelie Style Waste Bin

Existing Asphalt Paving Area

Proposed Ramp (Max 1:12 Gradient)

Proposed Ramp Landing Area

Proposed Fire Exit DoorF/E

Heater (QTY:6)H

Proposed Staff Only Gate

For continuation see main drawing
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In addition to the hazards/risks normally associated with the
type of work detailed on this drawing, note the following
significant risks and information identified by the designer

CONSTRUCTION

DEMOLITION

It is assumed that all works be carried out by a competent
contractor working,to an approved method statement.

SAFETY, HEALTH AND ENVIRONMENTAL INFORMATION

MAINTENANCE & OPERATION

C001
C002
C003

Existing utilities
Working at height above tents
Erection of temporary structure under strong wind

--- No significant hazards

M001

M002

Impact of adverse weather conditions (strong wind,
snow, ice) on tent structure
Flammable substance in fuel tank
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1. All dimensions are in metres unless otherwise
specified.

2. The proposed temporary theatre buildings are
designed by GL Events UK Ltd.

3. The Topographical survey information for Orchard
Street and Hythe Street is based on the as-built
drawing of Co-operative store demolition by John
F Hunt Demolition Ltd.

PROJECT CENTRE IS A DESIGNER
APPOINTED BY DARTFORD BOROUGH
COUNCIL TO PROVIDE ENGINEERING

CONSULTANCY SERVICES.
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NOTES

1. All dimensions are in metres unless otherwise
specified.

2. The proposed temporary theatre buildings are
designed by GL Events UK Ltd.

3. The Topographical survey information for Orchard
Street and Hythe Street is based on the as-built
drawing of Co-operative store demolition by John
F Hunt Demolition Ltd.

PROJECT CENTRE IS A DESIGNER
APPOINTED BY DARTFORD BOROUGH
COUNCIL TO PROVIDE ENGINEERING

CONSULTANCY SERVICES.
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NOTES

1. All dimensions are in metres unless otherwise
specified.

2. The proposed temporary theatre buildings are
designed by GL Events UK Ltd.

3. The Topographical survey information for Orchard
Street and Hythe Street is based on the as-built
drawing of Co-operative store demolition by John
F Hunt Demolition Ltd.

PROJECT CENTRE IS A DESIGNER
APPOINTED BY DARTFORD BOROUGH
COUNCIL TO PROVIDE ENGINEERING

CONSULTANCY SERVICES.
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Appendix B – Topographical and GPR Survey  
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Asset Location Search Sewer Map - ALS/ALS Standard/2018_3779971  

The width of the displayed area is 500 m and the centre of the map is located at OS coordinates 554068,174158  
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed.  Service pipes are not shown but their presence should be anticipated.  No liability of 
any kind whatsoever is accepted by Thames Water for any error or omission.  The actual position of mains and services must be verified and established on site before any works are undertaken. 
 

Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved. 
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available 
 

Manhole Reference Manhole Cover Level Manhole Invert Level 
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1104 
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3.97 
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4.65 
4.52 
4.5 
4.59 
4.41 
4.54 
4.47 
4.27 
4.28 
3.83 
3.88 
4.18 
4.22 
4.76 
4.86 
5.17 
4.98 
5.28 
4.98 
n/a 
5.16 
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4.58 
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4.44 
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 n/a 
n/a 
n/a 
4.48 
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2.87 
3.46 
3.68 
n/a 
3.73 
1.37 
n/a 
3.31 
n/a 
2.48 
n/a 
n/a 
n/a 
3.04 
n/a 
2.46 
n/a 
1.78 
3.13 
n/a 
3.42 
3.17 
3.19 
3.17 
 3.2 
3.44 
3.34 
3.2 
3.16 
2.99 
-.41 
.83 
3.1 
2.15 
3.16 
1.44 
5.01 
2.72 
3.637 
4.47 
3.03 
2.78 
n/a 
4.29 
n/a 
5.32 
3.76 
4.22 
n/a 
2.66 
2.11 
3.71 
4.57 
2.56 
 4.91 
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Manhole Reference Manhole Cover Level Manhole Invert Level 
1115 
1211 
1105 
111B 
1113 
1110 
1005 
1111 
1305 
0301 
2301 
1309 
9306 
9301 
1307 
1304 
1302 
1303 
1301 
1306 
241A 
1404 
841H 
841G 
831D 
8306 
8308 
9303 
9305 
 9304 
9201 
8207 
8205 
921A 
8304 
8307 
8303 
9307 
9302 
9308 
8301 
8208 
8110 
8209 
8204 
821A 
821B 
8106 
8105 
9102 
911C 
911A 
911H 
911B 
911E 
9103 
911F 
9104 
0102 
 0101 
0105 
0204 
0205 
8109 
8101 
8107 
8108 
8104 
8103 
8102 
9001 
9002 
901D 
9101 
901E 
9003 
901F 
9005 
901C 
9107 
9106 
9105 
911G 
9007 
911D 
9004 
9108 
021A 
391A 
 2012 
291A 
2017 
2011 

4.43 
4.33 
n/a 
n/a 
4.39 
4.91 
5.23 
4.48 
4.294 
4.79 
4.3 
4.54 
4.87 
4.88 
4.17 
4.09 
4.19 
4.04 
n/a 
3.76 
n/a 
3.81 
n/a 
n/a 
n/a 
7.61 
n/a 
5 
4.96 
 5.18 
5.34 
8.91 
8.92 
n/a 
7.5 
n/a 
6.99 
5.11 
5.14 
n/a 
7.648 
13.75 
n/a 
12.85 
9.99 
n/a 
n/a 
8.51 
7.99 
7.31 
n/a 
n/a 
n/a 
n/a 
n/a 
5.82 
n/a 
5.56 
5.61 
 5.42 
5.39 
5.27 
5.21 
9.15 
9.124 
8.95 
9.05 
7.91 
7.59 
7.52 
7.48 
7.37 
n/a 
7.37 
n/a 
7.14 
n/a 
7.04 
n/a 
6.78 
6.99 
6.81 
n/a 
6.14 
n/a 
6.36 
6.14 
n/a 
n/a 
 5.91 
n/a 
5.76 
5.85 

2.89 
1.93 
n/a 
n/a 
3.21 
3.76 
4.44 
2.16 
-.486 
2.76 
1.11 
3.23 
3.57 
2.92 
2.5 
2.77 
2.35 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
5.26 
n/a 
2.05 
3.53 
 n/a 
n/a 
n/a 
6.27 
n/a 
4.82 
n/a 
4.04 
3.73 
3.07 
n/a 
4.108 
n/a 
n/a 
10.73 
4.64 
n/a 
n/a 
7.17 
6.78 
5.66 
n/a 
n/a 
n/a 
n/a 
n/a 
4.27 
n/a 
4.55 
3.83 
 2.57 
4.15 
4.16 
3.98 
8.13 
4.834 
7.8 
7.66 
6.8 
6.54 
5.46 
6.1 
5.9 
n/a 
n/a 
n/a 
5.44 
n/a 
5.77 
n/a 
5.4 
4.65 
4.36 
n/a 
n/a 
n/a 
5.08 
4.72 
n/a 
n/a 
 2.63 
n/a 
4.56 
3.05 
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Manhole Reference Manhole Cover Level Manhole Invert Level 
2010 
2009 
2008 
291C 
291B 
2007 
2006 
2902 
2901 
2903 
2001 
3006 
391C 
391B 
3005 
1903 
1906 
1904 
191C 
191B 
191A 
2910 
2911 
2908 
2905 
291D 
 2909 
2904 
2906 
1911 
2913 
2907 
2912 
1916 
1902 
1901 
101A 
1018 
2016 
2015 
1016 
2002 
1017 
1008 
2022 
2005 
1015 
1003 
2004 
1014 
2003 
2023 
1004 
1013 
1002 
8902 
 991D 
991C 
991B 
991A 
9903 
9901 
9907 
8002 
9006 
     
 

5.6 
5.6 
5.6 
n/a 
n/a 
5.6 
n/a 
5.85 
5.76 
5.81 
5.8 
5.79 
n/a 
n/a 
5.62 
n/a 
5.32 
5.27 
n/a 
n/a 
n/a 
5.49 
5.59 
5.71 
5.99 
n/a 
 5.67 
5.49 
5.57 
5.25 
n/a 
5.47 
n/a 
n/a 
5.39 
5.16 
n/a 
n/a 
5.4 
5.41 
5.39 
5.319 
5.1 
5.01 
5.49 
5.49 
5.12 
5.42 
5.2 
4.85 
5.1 
5.1 
5.42 
4.79 
5.77 
n/a 
 n/a 
n/a 
n/a 
n/a 
6.88 
6.81 
6.92 
11.81 
n/a 
     

3.34 
3.46 
3.52 
n/a 
n/a 
3.7 
n/a 
3.62 
3.48 
3.9 
3.32 
2.74 
n/a 
n/a 
2.92 
n/a 
4.19 
2.95 
n/a 
n/a 
n/a 
4.69 
5.04 
4.18 
n/a 
n/a 
 4.51 
4.2 
4.12 
3.19 
n/a 
4.77 
n/a 
n/a 
n/a 
3.68 
n/a 
n/a 
3.9 
3.26 
3.13 
2.494 
3.13 
2.43 
3.69 
4.09 
3.42 
4.83 
4.35 
3.01 
n/a 
4.14 
4.14 
2.92 
4.02 
n/a 
 n/a 
n/a 
n/a 
n/a 
6.23 
4.93 
n/a 
10.41 
n/a 
     
 

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not 
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position 
of mains and services must be verified and established on site before any works are undertaken. 
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ALS Sewer Map Key

Foul: A sewer designed to convey waste water from domestic and
industrial sources to a treatment works.

Surface Water: A sewer designed to convey surface water (e.g. rain
water from roofs, yards and car parks) to rivers or watercourses.

Combined: A sewer designed to convey both waste water and surface
water from domestic and industrial sources to a treatment works.

Trunk Surface Water

Storm Relief

Vent Pipe

Proposed Thames Surface
Water Sewer

Gallery

Surface Water Rising
Main

Sludge Rising Main

Vacuum

Public Sewer Types (Operated & Maintained by Thames Water)

Notes:

1) All levels associated with the plans are to Ordnance Datum Newlyn.

2) All measurements on the plans are metric.

3) Arrows (on gravity fed sewers) or flecks (on rising mains) indicate direction of
flow.

4) Most private pipes are not shown on our plans, as in the past, this information has
not been recorded.

5) ‘na’ or ‘0’ on a manhole level indicates that data is unavailable.

Trunk Foul

Trunk Combined

Bio-solids (Sludge)

Proposed Thames Water
Foul Sewer

Foul Rising Main

Combined Rising Main

Proposed Thames Water
Rising Main

Sewer Fittings
A feature in a sewer that does not affect the flow in the pipe. Example: a vent
is a fitting as the function of a vent is to release excess gas.

Operational Controls
A feature in a sewer that changes or diverts the flow in the sewer. Example:
A hydrobrake limits the flow passing downstream.

Air Valve

Dam Chase

Fitting

Meter

Vent Column

Control Valve

Drop Pipe

Ancillary

Weir

End Items
End symbols appear at the start or end of a sewer pipe. Examples: an
Undefined End at the start of a sewer indicates that Thames Water has no
knowledge of the position of the sewer upstream of that symbol, Outfall on a
surface water sewer indicates that the pipe discharges into a stream or river.

Outfall

Undefined End

Inlet

Other Symbols
Symbols used on maps which do not fall under other general categories

Summit

Public/Private Pumping Station/

Invert Level

Change of characteristic indicator (C.O.C.I.)

Other Sewer Types (Not Operated or Maintained by Thames Water)

Areas

Lines denoting areas of underground surveys, etc.

Agreement

Chamber

Operational Site

Conduit Bridge

Foul Sewer

Combined Sewer

Culverted Watercourse

Surface Water Sewer

Gulley

Proposed

Abandoned Sewer

Tunnel

6) The text appearing alongside a sewer line indicates the internal diameter of
the pipe in milimetres. Text next to a manhole indicates the manhole
reference number and should not be taken as a measurement. If you are
unsure about any text or symbology present on the plan, please contact a
member of Property Insight on 0845 070 9148.

P P

M

W
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Appendix D – Proposed Drainage Strategy  
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CONNECTION TO EXISTING 225m SEWER AT EXISTING MH
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PPIC 01
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EXISITNG 225MM PIPE UNDERSTOOD TO
CONNECT TO EXISITNG THAMES WATER
600MM DIA PIPE BENEATH THE STREET.
CONNECTION SUBJECT TO AGREEMENT FROM
THAMES WATER

PIPE DEPTH TO BE LOWERED TO AVOID CLASH
WITH FOUL WATER IF REQUIRED

EXISITNG SW SEWER ASSUMED ROUTE.
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RAINWATER PIPE
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BEND TO SUIT
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SUPERSLEVE

CONNECTION PIPE &
FITTINGS UNDER THE

BUILDING TO BS EN 295

100MM C20 CONCRETE
BED & SURROUND

MORTAR INFILL

ACCESS GULLY

TYPICAL INSPECTION CHAMBER DETAIL - TYPE D  (Flexible material detail)
Maximum depth from cover level to soffit of pipe in areas subject to vehicle loading 3 m, non-entry

(SCALE 1:20)

NOTE: WHERE THE ACCESS CHAMBER IS IN THE HIGHWAY THE
HIGHWAY AUTHORITY CAN HAVE SPECIFIC REQUIREMENTS

PLASTIC CHAMBERS AND RINGS SHALL COMPLY WITH BS EN 13598-1
AND BE EN 13598-2 OR HAVE EQUIVALENT INDEPENDENT APPROVAL.

MOTAR BEDDING AND HAUNCHING TO
COVER AND FRAME, REFER TO DCG GUIDANCE

SURFACE COURSE
BINDER COURSE

BASE COURSE
PRECAST CONCRETE SLAB OR IN-SITU CONCRETE

SLAB TO SUPPORT COVER AND FRAME
FLEXIBLE SEAL

TEMPORARY CAP SHAFT
DURING CONSTRUCTION

JOINTS BETWEEN BASE AND SHAFT AND
BETWEEN  SHAFT COMPONENTS TO BE

FITTED WITH WATERTIGHT SEALS

JOINT TO BE AS CLOSE AS POSSIBLE TO FACE
OF CHAMBER TO PERMIT SATISFACTORY

JOINT AND SUBSEQUENT MOVEMENT INVERT OF CONNECTING PIPE
AT LEAST 50mm ABOVE THAT
OF THE MAIN PIPE

GRANULAR BEDDING MATERIAL
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CONNECTIONS WITH SOFFIT
LEVELS SET NO LOWER THAN
THAT OF THE MAIN PIPE

DOT TYPE 1 SUB BASE
(THICKNESS VARIES) FOR PEDESTRIAN LOADING ONLY
OR GEN3 CONCRETE SURROUND IN VEHICULAR
LOADING AREAS

MINIMUM INTERNAL DIMENSIONS
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DOT TYPE 1 SUB BASE
(THICKNESS VARIES)

CLASS B ENGINEERING BRICKWORK
OR PRECAST CONCRETE COVER
FRAME SEATING RINGS

ACCESS OPENING RESTRICTED
TO 350mm DIAMETER OR
300mm X300mm IF DEPTH OF
CHAMBER TO INVERT IS > 1m

MANHOLE COVER TO SUIT BS EN 124
LOADING HIGHWAYS - CLASS D400
600mm CLEAR OPENING

SELECTED BACKFILL MATERIAL UP TO
UNDERSIDE OF TOP-SOIL OR WHERE
APPLICABLE, THE BOTTOM OF HARD
LANDSCAPING CONSTRUCTION

LIGHTLY COMPACTED INITIAL BACKFILL
OVER CROWN OF PIPE (IMPORTED
WHERE NOT AVAILABLE ON SITE)

WELL COMPACTED PIPE UPPER
BEDDING MATERIAL REFER TO
SPEC FOR SIZE

ANY SOFT SPOTS IN THE TRENCH FORMATION
SHALL BE REPLACED BY AN ADDITIONAL DEPTH
OF GRANULAR BEDDING UNLESS INSTRUCTED
OTHERWISE BY THE ENGINEER
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MINIMUM TRENCH WIDTH
PIPES UPTO 100Ø BC+200
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MAXIMUM TRENCH WIDTH SEE SPECIFICATION

LOWER BEDDING, MEASURED UNDER THE
BARREL, SHALL NOT BE LESS THAN 100mm IN
USUAL SOIL CONDITIONS AND 150mm IN ROCK
OR HARD SOIL CONDITIONS

WELL COMPACTED SIDEFILL
MATERIAL REFER TO SPEC FOR SIZE

HARDSTANDING AREAS
IN AREAS WHERE A MINIMUM OF 300mm
MAIN BACKFILL CANNOT BE ACHIEVED
DETR TYPE 1 OR 2 GRANULAR MATERIAL
SHOULD EXTENT FROM INITIAL BACKFILL
UP TO THE NECESSARY HARD
LANDSCAPING CONSTRUCTION.
SOFT LANDSCAPE AREAS
SELECTED BACKFILL MATERIAL UP TO
UNDERSIDE OF TOP-SOIL

BEDDING AND BACKFILL TO COMPLY
WITH BS EN 1610:2015

TRENCH STABILITY TO BE DESIGNED BY
TEMPORARY WORKS ENGINEER

CLASS S 360° GRANULAR SURROUND
PIPE BEDDING DETAIL

(SCALE 1:20)

HARD LANDSCAPING CONSTRUCTION.
DEPTH AS APPROPRIATE. REFER TO
BUILD UP DETAILS
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Appendix E – Causeway Flow Results 
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Results for 1 year Cri cal Storm Dura on.  Lowest mass balance: 98.97%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 4.425 0.115 13.3 0.1325 0.0000 OK

15 minute summer S1 1.000 S1a 13.1 0.885 0.909 0.5594

15 minute summer S2 11 3.944 0.084 27.0 0.1365 0.0000 OK

15 minute summer S2 1.001 S3 26.4 1.793 0.532 0.1155

15 minute summer S4 10 3.986 0.086 5.8 0.0649 0.0000 OK

15 minute summer S4 2.000 S5 5.7 0.873 0.685 0.1181

15 minute summer S5 11 3.894 0.034 5.7 0.0000 0.0000 OK

15 minute summer S5 2.001 S3 5.7 0.515 0.112 0.0810

15 minute summer S3 11 3.480 0.259 34.2 0.0458 0.0000 SURCHARGED

15 minute summer S3 1.002 S6 33.4 0.840 0.788 1.3162

15 minute summer S10 10 4.560 0.090 9.5 0.1313 0.0000 OK

15 minute summer S10 3.000 S10a 9.3 0.840 0.645 0.3243

15 minute summer S11 11 4.184 0.084 23.2 0.1801 0.0000 OK

15 minute summer S11 3.001 S6 23.2 1.489 0.600 0.3240

15 minute summer S8 10 4.104 0.054 3.3 0.0265 0.0000 OK

15 minute summer S8 4.000 S9 3.2 0.851 0.250 0.0507

15 minute summer S9 11 4.006 0.026 3.2 0.0000 0.0000 OK

15 minute summer S9 4.001 S6 3.2 0.272 0.067 0.1345

15 minute summer S6 11 3.319 0.319 65.4 0.1656 0.0000 SURCHARGED

15 minute summer S6 1.003 S7 64.3 1.617 1.510 0.1673 30.3

15 minute summer S7 11 3.175 0.204 64.3 0.0000 0.0000 OK
15 minute summer S1a 11 4.188 0.126 13.1 0.0000 0.0000 OK

15 minute summer S1a 1.001_1 S2 12.9 1.047 0.935 0.4337

15 minute summer S10a 11 4.371 0.093 9.3 0.0000 0.0000 OK

15 minute summer S10a 3.001_1 S11 9.3 0.885 0.665 0.3098
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Results for 5 year Cri cal Storm Dura on.  Lowest mass balance: 98.97%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 12 5.120 0.810 22.3 0.9352 0.0000 SURCHARGED

15 minute summer S1 1.000 S1a 17.9 1.019 1.241 0.6556

15 minute summer S2 12 4.350 0.490 38.9 0.7975 0.0000 SURCHARGED

15 minute summer S2 1.001 S3 37.0 2.100 0.746 0.1467

15 minute summer S4 10 4.016 0.116 9.7 0.0878 0.0000 OK

15 minute summer S4 2.000 S5 9.6 1.002 1.149 0.1672

15 minute summer S5 10 3.904 0.044 9.6 0.0000 0.0000 OK

15 minute summer S5 2.001 S3 9.5 0.728 0.187 0.0862

15 minute summer S3 12 3.848 0.627 49.3 0.1111 0.0000 SURCHARGED

15 minute summer S3 1.002 S6 49.3 1.239 1.162 1.3162

15 minute summer S10 12 4.752 0.282 15.9 0.4096 0.0000 SURCHARGED

15 minute summer S10 3.000 S10a 15.1 0.913 1.047 0.5080

15 minute summer S11 12 4.421 0.321 35.2 0.6913 0.0000 SURCHARGED

15 minute summer S11 3.001 S6 32.4 1.841 0.836 0.4117

15 minute summer S8 10 4.121 0.071 5.5 0.0348 0.0000 OK

15 minute summer S8 4.000 S9 5.4 0.987 0.418 0.0726

15 minute summer S9 10 4.014 0.034 5.4 0.0000 0.0000 OK

15 minute summer S9 4.001 S6 5.4 0.434 0.112 0.1407

15 minute summer S6 12 3.497 0.497 96.9 0.2578 0.0000 SURCHARGED

15 minute summer S6 1.003 S7 96.9 2.438 2.278 0.1696 51.0

15 minute summer S7 9 3.184 0.213 96.9 0.0000 0.0000 OK
15 minute summer S1a 12 4.688 0.626 17.9 0.0000 0.0000 SURCHARGED

15 minute summer S1a 1.001_1 S2 18.7 1.130 1.363 0.6035

15 minute summer S10a 12 4.579 0.301 15.1 0.0000 0.0000 SURCHARGED

15 minute summer S10a 3.001_1 S11 14.3 1.040 1.025 0.5079
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Results for 10 year Cri cal Storm Dura on.  Lowest mass balance: 98.97%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 12 5.535 1.225 25.8 1.4144 0.0000 FLOOD RISK

15 minute summer S1 1.000 S1a 19.9 1.128 1.374 0.6556

15 minute summer S2 12 4.581 0.721 43.5 1.1738 0.0000 FLOOD RISK

15 minute summer S2 1.001 S3 41.2 2.338 0.831 0.1467

15 minute summer S4 12 4.034 0.134 11.2 0.1016 0.0000 OK

15 minute summer S4 2.000 S5 11.1 1.008 1.326 0.2798

15 minute summer S5 12 3.980 0.120 11.1 0.0000 0.0000 OK

15 minute summer S5 2.001 S3 10.5 0.755 0.207 0.1285

15 minute summer S3 12 3.960 0.739 53.3 0.1308 0.0000 SURCHARGED

15 minute summer S3 1.002 S6 53.4 1.342 1.259 1.3162

15 minute summer S10 12 5.024 0.554 18.3 0.8048 0.0000 FLOOD RISK

15 minute summer S10 3.000 S10a 15.4 0.919 1.067 0.5080

15 minute summer S11 12 4.638 0.538 39.9 1.1574 0.0000 FLOOD RISK

15 minute summer S11 3.001 S6 35.2 1.997 0.907 0.4117

15 minute summer S8 10 4.127 0.077 6.3 0.0375 0.0000 OK

15 minute summer S8 4.000 S9 6.2 1.025 0.479 0.0800

15 minute summer S9 10 4.017 0.037 6.2 0.0000 0.0000 OK

15 minute summer S9 4.001 S6 6.2 0.492 0.129 0.1428

15 minute summer S6 12 3.551 0.551 105.1 0.2857 0.0000 SURCHARGED

15 minute summer S6 1.003 S7 105.0 2.639 2.466 0.1696 58.8

15 minute summer S7 9 3.184 0.213 105.0 0.0000 0.0000 OK
15 minute summer S1a 12 5.006 0.944 19.9 0.0000 0.0000 FLOOD RISK

15 minute summer S1a 1.001_1 S2 20.3 1.151 1.473 0.6035

15 minute summer S10a 12 4.821 0.543 15.4 0.0000 0.0000 FLOOD RISK

15 minute summer S10a 3.001_1 S11 15.5 1.006 1.110 0.5079
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Results for 30 year Cri cal Storm Dura on.  Lowest mass balance: 98.97%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S1 10 5.600 1.290 32.7 1.4900 2.0198 FLOOD

15 minute summer S1 1.000 S1a 21.1 1.200 1.462 0.6556

15 minute summer S2 12 4.870 1.010 51.5 1.6453 0.3173 FLOOD

15 minute summer S2 1.001 S3 45.0 2.558 0.909 0.1467

15 minute summer S4 12 4.249 0.349 14.3 0.2638 0.0000 SURCHARGED

15 minute summer S4 2.000 S5 12.2 0.994 1.462 0.3109

15 minute summer S5 12 4.162 0.302 12.2 0.0000 0.0000 SURCHARGED

15 minute summer S5 2.001 S3 12.5 0.730 0.245 0.1386

15 minute summer S3 12 4.131 0.910 59.3 0.1610 0.0000 SURCHARGED

15 minute summer S3 1.002 S6 58.4 1.469 1.379 1.3162

15 minute summer S10 11 5.200 0.730 23.3 1.0607 0.6680 FLOOD

15 minute summer S10 3.000 S10a 15.3 0.925 1.060 0.5080

15 minute summer S11 11 4.850 0.750 45.7 1.6133 0.5453 FLOOD

15 minute summer S11 3.001 S6 37.0 2.104 0.955 0.4117

15 minute summer S8 10 4.138 0.088 8.0 0.0429 0.0000 OK

15 minute summer S8 4.000 S9 7.9 1.099 0.610 0.0948

15 minute summer S9 11 4.021 0.041 7.9 0.0000 0.0000 OK

15 minute summer S9 4.001 S6 7.9 0.613 0.165 0.1471

15 minute summer S6 12 3.646 0.646 118.7 0.3354 0.0000 SURCHARGED

15 minute summer S6 1.003 S7 117.9 2.964 2.769 0.1696 70.3

15 minute summer S7 8 3.184 0.213 117.9 0.0000 0.0000 OK
15 minute summer S1a 11 5.150 1.088 21.1 0.0000 0.3751 FLOOD

15 minute summer S1a 1.001_1 S2 20.5 1.164 1.491 0.6035

15 minute winter S10a 11 4.950 0.672 15.3 0.0000 0.7469 FLOOD

15 minute winter S10a 3.001_1 S11 15.9 0.955 1.140 0.5079
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Appendix F – LLFA correspondence  

 



1

Michael Smith

From: Daniel.Hoare@kent.gov.uk

Sent: 10 November 2023 12:29

To: Michael Smith; Emily.Neale@kent.gov.uk

Cc: justin@contourplanning.com; Paul.Bell@dartford.gov.uk; 

Danny.Chappell@dartford.gov.uk

Subject: RE: Orchard West Theatre - Discharge Rate 

Hi Michael, 

 

I can confirm that with the temporary marquee/ tent only being in place un�l early 2025, the LLFA would accept the 

principle of connec�ng to the surface water sewer unrestricted u�lising the exis�ng link on site. With the poten�al 

underlying ground condi�ons preven�ng infiltra�on and short-term nature of the theatre (to be restricted by 

condi�on), we would view that this would not be financially viable to incorporate a,enua�on to comply with 

greenfield rate restric�ons as per usual major development applica�ons. 

 

Thames Water will need to be contacted to confirm their acceptance of proposal and that they have sufficient 

capacity within their network to receive this runoff. This should be provided as part of the retrospec�ve planning 

applica�on.  

 

If there is any further queries then please get in contact.  

 

Kind Regards, 

 

Daniel 

 

Daniel Hoare MCIWEM | Senior Flood Risk Officer | Flood & Water Management | Kent County Council | 
Invicta House, County Hall, Maidstone ME14 1XX | External: 03000 413550 
 
As Lead Local Flood Authority (LLFA) for the County, we are the statutory consultee in planning to promote the provision of Sustainable Drainage Systems. You 

can find out more by visi�ng: h,p://www.kent.gov.uk/waste-planning-and-land/flooding-and-drainage/sustainable-drainage-systems 

 

From: Michael Smith <Michael.Smith@curtins.com>  

Sent: Friday, November 10, 2023 11:23 AM 

To: Daniel Hoare - GT - ECE <Daniel.Hoare@kent.gov.uk>; Emily Neale - GT - ECE <Emily.Neale@kent.gov.uk> 

Cc: Justin Mills <justin@contourplanning.com>; Paul Bell <Paul.Bell@dartford.gov.uk>; Danny Chappell 

<Danny.Chappell@dartford.gov.uk> 

Subject: Orchard West Theatre - Discharge Rate  

 

Hi Daniel & Emily,  

 

Thank you for your �me this morning regarding the proposals for the temporary Orchard West theatre in DarGord. I 

appreciate your a,endance given the short no�ce.  

 

For ease of reference and as a refresher if required, I have a,ached my ini�al email detailing the development.  

 

As discussed in the mee�ng, the site is currently a mixture of largely undrained asphalt hardstanding and undrained 

compacted hardcore from the demoli�on in the early 2010’s. The levels across the site mean that any rainfall 

currently landing on the site will flow over ground unrestricted and likely enter the below ground networks via a 

highway gully on Hythe Streeet. The GPR survey a,ached shows these gullies connect to the 600mm Thames Water 

sewer. There is a 225mm surface water sewer that bisects the site and flows east. It is an�cipated that this connects 

to the Thames Water network beneath Hythe Steet.  

 Some people who received this message don't often get email from michael.smith@curtins.com. Learn why this is important  
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With regards to the proposed surface water, there is only very minimal addi�onal impermeable area proposed at 

ground level, with the majority of the development being the proposed tent roof area. It is proposed to drain this 

using gu,ering and RWPs connected to a below ground collec�on network. This network will drain towards the 

exis�ng 225mm sewer that bisects the site. Due to the theatre only being in place un�l early 2025, it is not proposed 

to restrict discharge to the exis�ng sewer. Please see the a,ached indica�ve mark up outlining the proposed 

methodology. Note that this is subject to change following receipt of the RWP loca�ons.  

 

Following the discussion in our mee�ng please can you confirm you are happy with this approach?  

 

Please don’t hesitate to get in touch should you require any addi�onal informa�on  

 

Kind Regards  

 

Michael Smith  

Associate 

  

Tel: 020 7324 2240 
Mob: 07816 814 228 
michael.smith@curtins.com  

Units 5/6 
40 Compton Street 
London, EC1V 0BD 
curtins.com 
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