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1. Executive Summary 
Elliott Wood Partnership Ltd has been appointed by Inspired Education 
Holdings Limited to provide a Drainage Strategy to support the full planning 
application for the proposed development at Reddam House, Bearwood Road, 
Sindlesham, RG41 5BG. 
 
The application seeks planning permission for the following proposals. 
“Demolition of existing outhouses and erection of a two-storey boarding 
house, associated plant equipment, new landscaping and highways works and 
other associated works." 
 
The SuDS Hierarchy has been followed in order to employ the most suitable 
and practicable SuDS techniques to improve surface water run off rates from 
the site. The development will provide benefits to surface water runoff, water 
quality, amenity space and biodiversity through the proposal of blue roofs, 
green roofs, permeable paving, rain gardens and a filter strip. 
 
It is proposed that surface water from all roof and canopy catchments will drain 
to and be attenuated within 4no proposed blue roof areas across the Level 1 
and 2. The total discharge rate to the below ground drainage from these 
systems will be restricted to 2.92 l/s. 
 
It is proposed that surface water from this drainage network will outfall via a 
new 100mm diameter gravity connection to the existing drainage ditch to the 
east of the site.  
 
It is proposed that foul water from the development will outfall via a new 
100mm diameter connection to the existing private combined drainage 
network to the west of the site, which discharges to an existing combined water 
pumping station serving the wider site. 
 
 
 
 

2. Introduction  
The purpose of this report is to explain the approach taken with regards to the 
below ground drainage strategy. It evaluates the selection of SuDS and 
highlights how the drainage disposal hierarchy has been followed.  
 
This report has been prepared in accordance with the GOV.UK Sustainable 
Drainage Systems: Non-statutory Technical Standards, the CIRIA SuDS 
Manual C753, the Wokingham SuDS Strategy (January 2017), and the 
Wokingham Borough Local Development Framework Sustainable Design and 
Construction Supplementary Planning Document 
 
The proposed strategy is in line with the Wokingham Borough Council 
Managing Development Delivery Plan Policy CC10: Sustainable Drainage 
states that ‘for brownfield sites both run-off rates and volumes be reduced to 
as near greenfield as practicably possible.’ 
 

3. Site Context 

3.1 Site Location 

The Reddam House School site is located along Hermes Close, which 
stretches between Mole Road and Bearwood Road, in the Borough of 
Wokingham. The site is centred on OS Co-ordinates E477848, N169086.  
 
Winnersh train station and Sindlesham village are approximately 1.8km and 
1km from the site, respectively. 

3.2 Existing Development 

The site is currently occupied by three school buildings and several trees.  
The proposed New Reddam Boarding House is surrounded by multiple school 
buildings. Boarding houses Drake House and Blake House exist directly east 
and north-west of New Reddam Boarding, respectively. The cadet building and 
science block are directly south and west of New Reddam Boarding, 
respectively.  
 
Many other buildings occupy the Reddam House Berkshire site, including the 
main school, chapel, theatre, swimming pool, sports hall, kitchens, dining hall, 
and junior school. Bearwood Chapel and Bearwood College are Grade II and 
Grade II*, respectively. 
 
Hermes Close provides a suitable access road to the site. However, the 
existing roads and paths on the site facilitate onsite pedestrian movement, so 
a new temporary or permanent access road to the site may be required to 
safely carry-out deliveries. 
 
Proposals will need to consider these buildings, allowing for noise control and 
access, but this is perceived to be achievable constraints due to the recent 
school expansion projects.  

Figure 1: Site Location Plan (Ordnance Survey Map Extract) 

Figure 2: Site map with sketch overlay of existing and proposed buildings 
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3.3 Site Constraints 

The site is surrounded by several veteran and notable trees, which must be 
considered in construction works. There is a tree preservation order (TPO) for 
a 22m tall Atlas Cedar tree at 73.5m on the proposed site. The foundations 
must avoid the Root Protection Area (RPA) and suitable building levels must be 
selected. For further information, refer to WSP’s Arboricultural Impact 
Assessment Report (July 2024).  

3.4 Existing Site Topography 

A topographic survey of the development site was undertaken by Tower 
Surveys in October 2014, prior to any works on site.  
 
The topographic survey shows that, the levels generally fall from the east of 
the site (74.99mAOD) to the west (73.44mAOD). This equates to an average 
gradient of approximately 1:35, over a distance of approximately 53m. 
 
Refer to Appendix A for topographic and utilities survey. 

3.5 Ground Conditions 

3.5.1 Geology 

A site-specific geotechnical investigation has not yet been undertaken. We are 
currently investigating whether any records exist, associated with the sports 
hall and pool development on the school ground, in lieu of these, boreholes 
should be undertaken during the next design stage to determine the 
geotechnical properties of the ground on site.  
 
Current conditions assumed in this report are based on geological information 
obtained from the British Geological Survey (BGS) website. The BGS maps 
indicate that the ground conditions for the proposed site may consist of 
London Clay Formation (clay, silt and sand) bedrock.  

3.5.2 Ground Water 

Three historic boreholes have been recorded to the west of the site. 
Groundwater was struck at 115ft (35m) below well top in borehole SU76NE24. 
 
Site investigations will be required to establish a better understanding of the 
groundwater conditions especially considering that new foundations are 
required.  
 

4. Existing Drainage 

4.1 Asset records 

Public sewer records have been obtained from Thames Water; these are 
included within Appendix B. These show that the wider area is served by a 
network of separate surface and foul water sewers, although there are no 
public sewers near to the site. 

4.2 Utilities Survey 

A GPR Underground Utilities Survey of the site was undertaken by Tower 
Surveys Ltd in October 2014 to determine the location, depth and size of the 
existing services on site. 
 
The survey indicates that all drainage from the existing Medical Centre, 
Maintenance Building and Storage Building connect to a combined drainage 
network that drains to an existing combined water pump to the west. 
 
There is one 100mm diameter surface water pipe to the west of the site 
draining to the south. It is assumed that this outfalls to an existing soakaway. 
Surface water from the planning approved sports hall development (REF: 
242130) is proposed to connect into this network. 
 
There are 4no. soakaway chambers indicated to the east of the site. 3no. of 
these chambers include overflow pipes connected to a 225mm pipe draining 
to the south of the site. It is assumed that this outfalls to an existing soakaway. 
 
The majority of the existing asphalt footways and carriageways appear to drain 
surface water onto the adjacent soft landscaping areas. 
 
Refer to Appendix A for topographic and utilities survey. 
 

 
Figure 3: Topographic and Utilities Survey Plan Extract 

4.3 Existing Surface Water Runoff Rates 

The total area of the site is approximately 9,477m2. There is total roof area of 
the positively drained Medical Centre, Maintenance Building and Storage 
Building is 242m2.  
 
The surface water runoff rates from this impermeable area have been 
calculated using the equation below (based on CIRIA C697) and are shown in 
Table 1: 
 

Q = 2.78.Cv.Cr.i.A 
 
Where Q = Existing peak runoff (l/s), Cv  = volumetric runoff coefficient = 0.75, 
Cr  = routing coefficient = 1.3,  i = Rainfall intensity (see table 1) and A = total 
catchment area being drained=0.0242ha 
 
Table 1: Existing Surface Water Run-off rates  

Return Period Rainfall Intensity 
(mm/hr) 

Existing run-off 
(l/s) 

1yr 31.7 2.1 
30yr 79.9 5.2 
100yr 101.9 6.7 
100yr + 40% CC 142.6 9.4 

Note that the rainfall intensities used in the above calculations have been 
based on average rainfall intensities for a 15-minute storm event using the 
Wallingford Procedure Volume 4. 
 
Refer to Appendix C for full existing brownfield runoff rate calculations. 
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5. Proposed Development 

5.1 Summary of Proposed Works 

The application seeks planning permission for the following proposals. 
“Demolition of existing outhouses and erection of a two-storey boarding 
house, associated plant equipment, new landscaping and highways works and 
other associated works." 

 

Figure 4: Proposed Ground Floor Layout 

6. Proposed Drainage Strategy 

6.1 Drainage Hierarchy 

The surface water drainage system has been designed in accordance with the 

GOV.UK Sustainable Drainage Systems: Non-statutory Technical Standards 

and the Oxfordshire County Council Local Standards and Guidance for Surface 

Water Drainage on Major Development in Oxfordshire 

The following drainage hierarchy has therefore been considered: 
 Store rainwater for later use 
 Use infiltration techniques, such as porous surfaces in non-clay areas 
 Attenuate rainwater in ponds or open water features for gradual 

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

gradual release 
 Discharge rainwater direct to a watercourse 
 Discharge rainwater to a surface water sewer/drain 
 Discharge rainwater to a combined sewer 

6.2 Use of Rainwater Harvesting  

It is not proposed to use rainwater harvesting techniques for the scheme due 
to the required space for an appropriately sized tank, and the additional 
complexity involved with the routing of mains water supply within the proposed 
building. The demand on the potable water supply will be reduced as much as 
possible through the use of low flow appliances. 

6.3 Use of Infiltration techniques 

The principal method of discharge for the existing surface water networks 
serving the wider site appears to be infiltration via a series of existing 
soakaways. The condition and performance of these existing soakaways has 
not been confirmed, but it is noted that they have been installed with overflows. 
There location of any new soakaways would be constrained by the existing 
RPA’s within the site. 
 
In order to confirm suitability and design parameters, infiltration testing and 
groundwater monitoring will need to be undertaken across the site. Until 
confirmed otherwise it is assumed that new soakaways are not suitable, and 
an alternative discharge has been proposed. 

6.4 Use of Green Roofs 

Areas of combined blue and green roof have been proposed across the level 
one canopy areas on the western and eastern side of the building. These roofs 
will reduce both the total and peak surface water discharge, as well as 
providing benefits to biodiversity and water quality. In addition to this there are 
a number of planters proposed across the roof areas. Please refer to 
Appendix D for Proposed Development Plans. 
 
As it is difficult to measure the reduction in surface water discharge, especially 
following multiple storm events in a short space of time, the impact of green 
roofs has been ignored in the calculation of surface water run-off and treated 
as impermeable roof areas. In reality, however they will provide some surface 
water attenuation. It is proposed that these areas will only be accessed for 
maintenance.  

6.5 Use of Blue Roofs 

Blue roofs have been proposed across the main roof areas at Level 2. 
Combined blue and green roofs have been proposed across the level one 
canopy areas on the western and eastern side of the building. All of the other 
small roof catchments, including the middle roof, the heating plantroom, lift 
overrun and roof access hatch, will drain into these blue roof build-ups. 
 

The blue roof systems will discharge at a restricted rate and are designed to 
accommodate return periods up to the 1 in 100 year storm, with a 40% 
allowance for climate change, without flooding. 

6.6 Use of Permeable Paving  

It is proposed that the parking bays to the north of the site are constructed 
using permeable pavers with an unlined porous sub-base. Surface water from 
the parking bay catchment, as well as the adjacent asphalt carriageway, will 
drain through this permeable paving and infiltrate to ground. 
 
The small area of hard landscaping to the east of the development is also 
proposed to be constructed as a permeable pavement. 
 
These permeable paving systems will be designed to accommodate return 
periods up to the 1 in 100 year storm without flooding with a 40% allowance for 
climate change. Infiltration testing and groundwater monitoring will need to be 
undertaken within the vicinity of the proposed bays in order to confirm 
suitability and design parameters.  

 

Figure 5: Permeable car park bays (Drainage Layout extract) 

 

Figure 6: Permeable footway (Drainage Layout extract) 
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6.7 Use of Below Ground Attenuation 

The opportunities for below ground attenuation are limited by the additional 
excavation required, and by the root protection areas (RPA’s) of the trees being 
retained. The depth of any tank would be limited by the depth of the existing 
drainage network that it is proposed to connect to. 
 
Below ground tanks are considered unsustainable given the benefits provided 
by the proposed strategy of attenuation via blue roofs and permeable paving.  

6.8 Use of Rain Gardens 

As well as managing surface water flows, rain gardens provide surface water 
treatment and increased biodiversity.  
 
Two areas of unlined rain garden are proposed on the western side of the 
building. It is proposed that the small areas of footway adjacent to the building, 
including the access ramp and stairs, will drain to these rain gardens and 
infiltrate to ground. 

 

Figure 7: Proposed Rain Gardens (Landscape Plan Extract) 

6.9 Use of Filter Strips 

As well as managing surface water flows filter strips provide surface water 
treatment and increased biodiversity.  
 
It is proposed that the new access road in the south-east of the site will drain 
to an adjacent filter strip to the south. Surface water will drain through this filter 
strip and infiltrate to ground. 

 

Figure 8: Filter strip (Drainage Layout extract) 

6.10 Draining to Sewers and Watercourses 

It is proposed that attenuated surface water from the proposed roof 
catchments will outfall to the existing surface water drainage ditch to the east 
of the site. Due to the level of the ditch, surface water will need to be pumped 
from the building to an outfall manhole adjacent to the ditch. Approval for 
discharge to the ditch is to be confirmed prior to connection. 
 
The peak discharge rate of this outfall will be restricted to 1.0 l/s for all storm 
events up to and including the 1in100 year + 40% climate change event. 

6.11 SuDS Evaluation 

The evaluation of SuDS is demonstrated in Table 2 below.  

Table 2: Evaluation of SuDS techniques  

6.12 Greenfield Runoff Rate 

In line with the National Standards (NPPF) and the Wokingham Borough 
Council Managing Development Delivery Plan Policy CC10: Sustainable 
Drainage, post-development discharge rates should be ‘reduced to as near 
greenfield as practicably possible.’ 
 
The HR Wallingford “Greenfield runoff estimation for sites” available at 
uksuds.com has been used to determine the greenfield runoff rate for the 
building roof area (1,382m2), which is the only positively drained area of the site. 
All other catchments discharge directly to ground. See Appendix E for 
Greenfield Calculations.  

Table 3: Greenfield Runoff rate estimations (from HR Wallingford online tool) 

Return Period Greenfield Runoff 
Rate (l/s) 

1 in 1 year 0.39 
1 in 30 years 1.07 
1 in 100 years 1.48 
QBar 0.46 

SuDS Technique Y/N Comment 
Green / Biodiverse 
Roofs 

Y Areas of combined blue and green roof 
have been proposed across the level 
one canopy areas 

Blue Roofs Y Attenuation is to be provided via blue 
roof storage systems. Refer to Appendix 
D for Proposed Blue Roof Extents Plan. 

Rainwater reuse N Rainwater reuse is not proposed for the 
scheme as it is proposed to reduce water 
usage rather than recycle rainwater. 

Basins and ponds N Due to the site’s location and the external 
area available; it has been deemed that 
there is no feasible location for a detention 
basin or pond where any significant benefit 
can be gained. 

Rain Gardens & Filter 
Strips 

Y Two areas of rain garden are proposed 
on the northern side of the site to 
attenuate small areas of hard 
landscaping.  
 
The new access road in the south-
east of the site will drain to an 
adjacent filter strip to the south. 

Permeable surfaces Y Permeable paving is proposed in the 
external car parking areas to attenuate 
surface water within a lined porous sub-
base that extends beneath the access 
road. 

Infiltration devices Y It is proposed to discharge surface 
water to ground through the use of 
unlined permeable paving, rain gardens, 
and a filter strip. 

Tanked systems N Attenuation tanks are considered less 
sustainable than attenuation via blue roofs 
and permeable paving.  
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6.13 Proposed Discharge – Peak Runoff 

Surface water from all roof and canopy catchments will drain to and be 
attenuated within 4no proposed blue roof areas across the Level 1 and 2  
 

 

Figure 9: Proposed Blue Roof Areas 

The blue roof proposals have been developed in collaboration with blue roof 
manufacturers Axter in order to establish proposed build-up depths and 
achievable discharge rates. The total discharge rate from these 4no. roof 
areas will be restricted to a peak discharge of 2.92 l/s in the design 1in100 year 
+ 40% climate change event. This is based on FEH22 rainfall data. 

Table 4: Blue roof discharge rates 

Blue Roof Restricted 
Outflow (l/s) 

1:100yrs + 
40% 

(FEH22) 

Restricted 
Outflow (l/s) 

1:100yrs 
(FEH22) 

Restricted 
Outflow (l/s) 

1:30yrs 
(FEH22) 

Restricted 
Outflow 
(l/s) 1:1yr 

(FSR) 

1 0.80 0.66 0.58 0.30 
2 0.97 0.80 0.70 0.35 
3 0.57 0.47 0.40 0.18 
4 0.58 0.47 0.41 0.18 
Total 2.92 2.40 2.09 1.01 

 
It is proposed that surface water from this drainage network will discharge toa 
a below ground pumping station, which will pump to a demarcation chamber 
adjacent to the existing drainage ditch to the east of the site. Surface water will 
outfall from the demarcation chamber, via a new 100mm diameter gravity 
connection, to the drainage ditch. 
 
It is not feasible to restrict discharge to the QBar greenfield runoff rate of 0.31 
l/s for all storm events. However, the attenuation provided by the proposed 
blue roof system has been maximised to ensure discharge rates are restricted 
to as to as near greenfield as practicably possible.  
 
Refer to Appendix F for Proposed Drainage Layouts. Refer to Appendix G for 
Blue Roof Calculation Summary. 

7. Maintenance Requirements 
All SuDS will be maintained by the property owner for the lifetime of the 
development in accordance with the 2015 SuDS Manual, as summarised 
below: 
 
Table 5: Modular System / Blue Roofs 

Maintenance Required Action Recommended 
Frequency 

Regular Inspect and identify any areas 
that are not operating correctly. 
If required, take remedial action. 
Debris removal from catchment 
surface (where may cause risks 
to performance) 
Remove sediment from pre-
treatment structures 

Monthly for 3 months, then six 
monthly 
 
 
Monthly 
 
Annually, or as required 

Remedial actions Repair/rehabilitation of inlets, 
outlets, overflows and vents 

As required 

Monitoring Inspect/check all inlets, outlets, 
vents and overflows to ensure 
that they are in good condition 
and operating as designed 

Annually and after large storms 

Table 6: Pervious pavements 
Maintenance 
schedule 

Required action Typical frequency 
Regular 
maintenance 

Brushing and vacuuming 
(standard 
cosmetic sweep over whole 
surface) 

Once a year, after autumn leaf 
fall, or reduced frequency as 
required, based on site-
specific observations of 
clogging or manufacturer’s 
recommendations – pay 
particular attention to areas 
where water runs onto 
pervious surface from 
adjacent impermeable areas 
as this area is most likely to 
collect the most sediment 

Occasional 
maintenance 

Stabilise and mow 
contributing and adjacent 
areas 

As required 

Removal of weeds or 
management using 
glyphosates applied directly 
into the weeds by an 
applicator rather than 
spraying 

As required – once per year on 
less frequently used 
pavements 

Remedial 
Actions 

Remediate any landscaping 
which, through vegetation 
maintenance or soil slip, has 
been raised to within 50 mm 
of the level of the paving 

As required 

Remedial work to any 
depressions, rutting and 
cracked or broken blocks 
considered detrimental to 
the structural performance 
or a hazard to users, and 
replace lost jointing material 

As required 

Rehabilitation of surface and 
upper substructure by 
remedial sweeping 

Every 10 to 15 years or as 
required (if infiltration 
performance is reduced due 
to significant clogging) 

Monitoring Initial inspection Monthly for three months after 
installation 

Inspect for evidence of poor 
operation and/or weed 
growth – if required, take 
remedial action 

Three-monthly, 48 h after 
large storms in first six months 

Inspect silt accumulation 
rates and establish 
appropriate brushing 
frequencies 

Annually 

Monitor inspection 
chambers 

Annually 
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Table 7: Rain Gardens 
Maintenance Required Action Frequency 

Regular 
Maintenance 

Litter and debris removal  
Grass cutting – to retain 
grass height within specified 
design range 

Monthly (during growing 
season), or as required 

Manage other vegetation 
and remove nuisance plants 

Monthly (at start, then as 
required) 

Occasional 
maintenance 

Check for poor vegetation 
growth due to lack of 
sunlight or dropping of leaf 
litter, and cut back adjacent 
vegetation where possible 

Annually 

Re-seed areas of poor 
vegetation growth. Alter 
plant types to better suit 
conditions, if required 

Annually, or if bare soil is 
exposed over 
10% or more of the filter 
strip area 

Remedial 
actions 

Repair erosion or other 
damage by re-turfing or 
reseeding 

As required. 

Re-level uneven surfaces 
and reinstate design levels 

As required. 

Scarify and spike topsoil 
layer to improve infiltration 
performance, break up silt 
deposits and prevent 
compaction 
of the soil surface 

As required. 

Remove build up of 
sediment on upstream 
gravel trench, flow spreader 
or at top of filter strip 

As required. 

Remove and dispose of oils 
or petrol residues using safe 
standard practices 

As required. 

Monitoring  

Inspect filter strip surface to 
identify evidence of erosion, 
compaction, ponding, 
sedimentation and 
contamination (eg oils) 

Half yearly 

Check flow spreader and 
filter strip surface for even 
gradients 

Half yearly 

Inspect gravel diaphragm 
trench upstream of filter 
strip for clogging 

Half yearly 

Inspect silt accumulation 
rates and establish 
appropriate removal 
frequencies 

Half yearly 

Gullies / Linear channels 
Inspection and removal of debris from silt trap once a year; preferably after leaf 
fall in the autumn. 

Drainage pipes, manholes and silt traps  
Inspect manholes & silt traps for build-up of silt and general debris once a year; 
preferably after leaf fall in the autumn. If silt/debris is building up, then clean 
with jetting lorry / gully sucker and inspect pipe – repeat cleaning if required. If 
the pipes to be jetted are plastic then a high flow, low pressure setting should 
be used so that the pipes are not damaged.  

Unusual / unresolved problems 
If the drainage system is still holding water following cleaning with a jetter, or 
the jetting of the system removes excessive amounts of debris this may 
indicate greater issues within the system. A CCTV survey is likely to be required 
and further advice should be sought from a drainage engineer. 
NOTE: Manhole covers can be heavy and suitable lifting equipment / 
procedures should be used. Where possible, personnel should not enter 
manholes to carry out maintenance. 

8. Proposed Foul Water Strategy 
 
All foul water drainage from above ground floor will offset at high-level within 
the building, as designed by the M&E engineer, and drop to the below ground 
drainage network. All ground floor drainage will be connected to this network.  
 
It is proposed that foul water from the development will outfall via a new 
100mm diameter connection to the existing private combined drainage 
network to the west of the site, which discharges to an existing combined water 
pumping station serving the wider site. The specification of the existing 
pumping station is to be established in order to confirm that he has sufficient 
capacity for the foul flows from the proposed development.  

9. Conclusion 
Elliott Wood Partnership Ltd has been appointed by Inspired Education 
Holdings Limited to provide a Drainage Strategy to support the full planning 
application for the proposed development at Reddam House, Bearwood Road, 
Sindlesham, RG41 5BG.  
 
The proposals comprise the demolition of existing outhouses and erection of 
a two-storey boarding house, associated plant equipment, new landscaping 
and highways works and other associated works.  
 
The SuDS Hierarchy has been followed in order to employ the most suitable 
and practicable SuDS techniques to improve surface water run off rates from 
the site. The development will provide benefits to surface water runoff, water 
quality, amenity space and biodiversity through the proposal of blue roofs, 
green roofs, permeable paving, rain gardens and a filter strip. 
 
It is proposed that surface water from all roof and canopy catchments will drain 
to and be attenuated within 4no proposed blue roof areas across the Level 1 
and 2. The total discharge rate from these 4no. roof areas will be restricted to 
a peak discharge of 2.92 l/s in the design 1in100 year + 40% climate change 
event. 
 
It is proposed that surface water from this drainage network will discharge toa 
a below ground pumping station, which will pump to a demarcation chamber 
adjacent to the existing drainage ditch to the east of the site. Surface water will 
outfall from the demarcation chamber, via a new 100mm diameter gravity 
connection, to the drainage ditch. 
 
It is proposed that foul water from the development will outfall via a new 
100mm diameter connection to the existing private combined drainage 
network to the west of the site, which discharges to an existing combined water 
pumping station serving the wider site. 
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Appendix A – Topographical & Utilities Survey 
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5) HEIGHT - APPROXIMATE HEIGHT TO TOP OF CANOPY ESTIMATED FROM

GROUND LEVEL.

6) THE TREE TYPES HAVE NOT BEEN IDENTIFIED BY AN ARBORIST AND HAVE

THEREFORE BEEN ASSIGNED THE GENERAL FAMILY OR COLLOQUIAL TREE

NAMES RATHER THAN THEIR FULL INDIVIDUAL SCIENTIFIC NAMES.

SPECIALIST TREE SURVEYS CAN BE ARRANGED UPON REQUEST.

7) ATTENTION SHOULD BE PAID TO THE ORIGINAL TOPOGRAPHICAL SURVEY

BRIEF AS TO WHAT  TREES HAVE ACTUALLY BEEN SCHEDULED; I.E. ONLY

THOSE “TREES LARGER THAN DIAMETER “X” OR “ONLY TREES WITHIN THE

IMMEDIATE SURVEY LIMITS”. (THIS IS NORMALLY THE CASE UNLESS

OTHERWISE SPECIFIED AS INCLUDING “OFF SITE” TREES).
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   TE/1    0.10                   6               6

   TE/2    MB                    8              12

   TE/3    0.90                  14              20

   TE/4    0.30                  12              12

   TE/5    0.70                  10              12

   TE/6    1.00                  14              14

   TE/7    0.30          8               8

   TE/8    0.90                  19              19

   TE/9    0.20                  12              12

   TE/10     MB                   10              10

   TE/11    0.50                  10              15

   TE/12    0.30                  10              15

   TE/13    0.30          6              18

   TE/14    0.30                   6              24

   TE/15    0.20                   6              10

   TE/16    0.20                   6              10

   TE/17    0.20          6              10

   TE/18    0.20          6              10

   TE/19    0.10                   6              10

   TE/20    0.10                   8              12

   TE/21     MB                    8              12

   TE/22     MB                    8              12

   TE/23     MB                   10              15

   TE/24    0.10           2               7

   TE/25     MB                    8              10

   TE/26    1.60                  12              20

   TE/27    1.30                  14              20

   TE/28     0.15          6              12

   TE/29     0.15          6              12

   TE/30     0.15          6              12

   TE/31     0.60         12              12

   TE/32     1.30         16              27

   TE/33     0.50         10              15

   TE/34     0.30          6              15

   TE/35     0.40          6              15

   TE/36     0.20          6              15

   TE/37      MB          6              15

   TE/38     0.60          6               6

   TE/39     0.20          6              12

   TE/40     0.30         10              12

HEIGHTDIA. SPREAD Ø No.

TREE SCHEDULE

   TE/41     0.50         10              12

   TE/42     0.40          6              12

   TE/43     0.20          6               8

   TE/44     0.20          8               8

   TE/45     0.10          6               6

   TE/46     0.10          6               6

   TE/47     0.20          8              10

   TE/48     0.20          6               8

   TE/49     0.20          6               8

   TE/50     0.20          6               8

   TE/51     0.40         10              15

   TE/52     0.30          8              15

   TE/53     0.30          8              15

   TE/54     0.20         10               8

   TE/55     0.50         19              15

   TE/56     0.40         16              15

   TE/57     0.40         10              15

   TE/58     0.15          6               6

   TE/59     0.30         12              10

   TE/60     0.70          8              15

   TE/61     0.10          4               8

   TE/62     0.10          4               8

   TE/63     0.10          4               8

   TE/64     0.15          4               8

   TE/65     0.15          4               8

   TE/66     0.80         10              15

   TE/67     0.50          8              15

   TE/68     0.40         16              10

   TE/69     0.15          4               5

   TE/70     0.40         10              16

   TE/71     0.40         10              16

   TE/72     0.50         10              16

   TE/73     0.50         10              16

   TE/74     0.50         10              16

   TE/75     0.50         10              16

   TE/76     0.20          8              10

   TE/77     0.50          8              15

   TE/78     0.30          8              24

   TE/79     0.30          8              26

   TE/80     0.60          8              15

   TE/81     0.20          6              10

   TE/82      MB         10              20

   TE/83     0.30          8              10

   TE/84     0.40         10              15

   TE/85 NUMBER        NOT            USED

   TE/86     0.30          6               8

   TE/87     0.20          6               8

   TE/88     1.20         12              15

   TE/89     0.30          8              10

   TE/90     0.50         16              15

   TE/91     1.00         16              15

   TE/92     0.70         19              20

   TE/93      MB         10              10
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LEGEND

CHAIN LINK

IRON RAILING

BANKING

FENCE WITH DESCRIPTION

I/R

C/L

NO ALLOWANCE HAS BEEN MADE FOR SUB SURFACE ENTRY INTO MANHOLES OR

OTHER CHAMBERS OR VOIDS BELOW GROUND LEVEL. THEREFORE ANY DETAILS

RELATING TO DEPTHS, SIZES ETC. ARE TAKEN FROM ABOVE GROUND AND AS SUCH

WILL BE APPROXIMATE ONLY.

THE CONTRACTOR IS TO CHECK AND VERIFY ALL CRITICAL DIMENSIONS AND LEVELS

BEFORE WORK STARTS.

BURIED SERVICES SHOWN ON THIS DRAWING MAY BE ASSUMED ROUTES AND WILL

NORMALLY BE OF UNKNOWN CONDITION, CONTRACTORS SHOULD UNDERTAKE

SUITABLE VALIDATION WORK AND TAKE PARTICULAR CARE DURING EXCAVATION

WORK; SAFE DIGGING PRACTICES SHOULD BE FOLLOWED.

SHOULD THERE BE ANY CONFLICT BETWEEN THE DETAILS INDICATED ON THIS

DRAWING AND THOSE INDICATED ON OTHER DRAWINGS, THEN TOWER SURVEYS

SHOULD BE INFORMED PRIOR TO CONSTRUCTION ON SITE.

IT IS IMPORTANT TO NOTE THAT THE SAME ACCURACIES IMPLIED BY THE PLOTTING

SCALE ARE EQUALLY APPLICABLE TO DIGITAL DATA SUPPLIED FOR CAD.

EVERY EFFORT IS MADE TO IDENTIFY ALL VISIBLE ABOVE GROUND FEATURES.

HOWEVER, IT SHOULD BE BORNE IN MIND THAT THERE MAY BE ITEMS OBSCURED AT

THE TIME OF SURVEY.

VISIBLE FEATURES IN THE VICINITY OF THE BOUNDARIES, AS SHOWN ON THIS

SURVEY, MAY NOT REPRESENT THE EXTENT OF LEGALLY CONVEYED OWNERSHIP.

DESCRIPTIONLEVELNORTHINGEASTINGSTATION

STATION CO-ORDINATES

INTENDED TO BE USED FOR TOPOGRAPHICAL SURVEY AT THE STATED SCALE

UNLESS OTHERWISE STATED THE SURVEY STATIONS LISTED ABOVE ARE ONLY

DUE CONSIDERATION SHOULD BE GIVEN TO LONGTERM STABILITY OF SURVEY STATION 

MARKERS.

POST AND RAILP/R

POST AND WIREP/W

WOODEN PANELW/P

5. IF IN DOUBT ASK.

3. CHECK SCALE BEFORE TAKING NON-FIGURED DIMENSIONS FROM THIS DRAWING.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH

ALL OTHER RELEVANT DRAWINGS/DOCUMENTATION.

  CHECKED ON SITE PRIOR TO CONSTRUCTION.

6. CRITICAL CLEARANCE DIMENSIONS AND HEIGHT MUST BE

4. ALL MEASUREMENTS ARE IN METRES.

STN/1              477767.39               169107.03     73.53       SURVEY NAIL

STN/2              477753.01      169136.90     73.27       SURVEY NAIL

STN/3              477769.32      169121.61     73.28       WOODEN PEG

STN/4              477768.15      169149.95     72.92       WOODEN PEG

STN/5              477791.36      169155.79     72.93       WOODEN PEG

STN/6              477816.44      169138.61     73.38       WOODEN PEG

STN/7              477854.78      169156.23     73.66       WOODEN PEG

STN/8              477822.78      169124.03     73.54       WOODEN PEG

STN/9              477807.53      169123.37     73.49       WOODEN PEG

STN/10            477913.57      169152.24     74.47       SURVEY NAIL

STN/11            477888.21      169126.72     74.55       SURVEY NAIL

STN/12            477903.20      169114.64     74.89       SURVEY NAIL

STN/13            477855.07      169118.45     73.97       SURVEY NAIL

STN/14            477870.36      169085.66     74.66       SURVEY NAIL

STN/15            477915.52                169084.43     75.43       SURVEY NAIL

STN/16            477937.47                169074.42     75.55       WOODEN PEG

STN/17            477935.75                169060.21     75.61       SURVEY NAIL

STN/18            477920.49       169055.13     74.86       SURVEY NAIL

STN/19            477926.40       169036.37     75.38       WOODEN PEG

STN/20            477912.35       169044.42     74.83       SURVEY NAIL

STN/21            477907.22       169062.77     74.91       WOODEN PEG

STN/22            477876.28                169052.33     74.78       WOODEN PEG

STN/23            477842.41       169098.38     74.03       SURVEY NAIL

STN/24            477837.12       169050.82     73.69       SURVEY NAIL

STN/25            477819.76       169053.04     73.43       SURVEY NAIL

STN/26            477843.53                169029.38     73.62       SURVEY NAIL

STN/27            477814.42       169025.09     72.80       WOODEN PEG

STN/28            477767.49                169020.46     72.21       WOODEN PEG

STN/29            477875.65       169028.32     74.32       SURVEY NAIL

STN/30            477860.98                169017.92     73.62       SURVEY NAIL

STN/31            477855.42                168979.07     71.67       WOODEN PEG

STN/32            477916.55                168950.67     74.38       WOODEN PEG

STN/33            477946.26                168943.64     75.76       WOODEN PEG

STN/34            477929.14       168992.55     75.10       WOODEN PEG

STN/35            477918.03       169139.57     74.79       SURVEY NAIL

STN/36            477949.24       169116.64     75.43       SURVEY NAIL

STN/37            478023.75       169017.00     76.66       SURVEY NAIL

STN/38            477917.78       169096.48     75.24       WOODEN PEG

STN/915          477820.02       169028.06     72.89       SURVEY NAIL

STN/916          477816.14       169037.49     72.86       SURVEY NAIL

STN/917          477827.74       169057.55     73.52       SURVEY NAIL

STN/921          477800.05       169091.09     73.51       SURVEY NAIL

STN/922          477777.11       169076.36     73.37       SURVEY NAIL

STN/924          477777.16       169050.48     72.68       SURVEY NAIL

1. DATUM DETAILS

NOTES

SURVEY CONTROL:

A) SURVEY GRID (HORIZONTAL):

THIS SURVEY IS ORIENTATED TO ORDNANCE SURVEY GRID NORTH. THE SURVEY IS

TO A PLANE GRID. HORIZONTAL MEASUREMENTS TAKEN FROM THIS SURVEY WILL

BE GROUND DISTANCES.

ORDNANCE SURVEY NATIONAL GRID HAS BEEN ESTABLISHED USING TRIMBLE VRS

NOW NETWORK REAL TIME KINEMATIC (NRTK), USING TRIMBLE  GPS SYSTEM

FIRMWARE V4.12, ANTENNA R8-2 SERIAL NUMBER 4732136934, MOUNTED ON A 2

METRE POLE STABILISED USING A BI-POD DURING OCCUPATIONS.

THE LOCAL SCALE FACTOR (LSF) APPLICABLE TO THIS SITE IS 0.99967535,

CALCULATED USING STANDARD TABULATED DATA. THE SITE CENTRE

CO-ORDINATES HAVE BEEN TAKEN AS BEING; STATION STN/4.

(FOR THIS RELATIVELY LOW LEVL SITE, MEAN SEA LEVEL CORRECTIONS (MSL) ARE

DEEMED TO BE INSIGNIFICANT AND HAVE THEREFORE NOT BEEN SUPPLIED)

B) VERTICAL DATUM:

ALTITUDES FOR THE CONTROL ARE BASED ON GPS DERIVED HEIGHTS FOR

STATIONS STN/900 AND STN/901 AND CONVERTED TO ORTHOMETRIC HEIGHTS

(ORDNANCE DATUM NEWYLN - ODN) USING OSGM02 TRANSFORMATION

PARAMETERS AND ADJUSTED TO FIT ORTHOMETRIC LEVELLED HEIGHTS TO OBTAIN

FINAL ODN HEIGHT VALUES.

C) GPS CONTROL:

THE CO-ORDINATE SYSTEM USED FOR THE PRIMARY CONTROL IS OSGB36; THIS

HAS BEEN CALCULATED FROM ETRS89 USING OSTN02 TRANSFORMATION

PARAMETERS.

OBSERVATIONS HAVE BEEN TAKEN ON THE FOLLOWING DATE: - 21/09/2014
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Appendix B – Thames Water Asset Records 
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Asset Location Search Sewer Map - ALS/ALS Standard/2024_5074861  

The width of the displayed area is 500 m and the centre of the map is located at OS coordinates 477780,169097  
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 (2020) 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 
911A 
             
 

n/a 
             

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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Asset Location Search Water Map - ALS/ALS Standard/2024_5074861  

The width of the displayed area is 500 m and the centre of the map is located at OS coordinates 477780, 169097. 
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 (2020) with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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Appendix C – Existing Brownfield Runoff Calculations 
  



Modified Ration Method for Brownfield Runoff Area (Ha) 0.0242

Project Number: 2240251

Project Name: Reddam Boarding House

Date: 06/11/2024

Q= 2.78 * Cv * Cr * I * A Storm Return Period Existing Discharge (L/S)

1yr 2.1

Q = flow rate (l/s) 30yr 5.2

Cv = Volumetric Runoff Coefficient 100yr 6.7

Cr = Routing Coefficient 100yr+40% 9.4

I - Rainfall intensity

A = Area (Ha)

Under summer rainfall conditions Cv ranges from 0.6 - 0.9, for fully impermeable areas value of 0.75 should be used.

The routing coeffcieint varies between 1 and 2 and accounts for the effect of rainfall characterisitcs and catchment shape on the peak runoff magnitude.

The SuDS manual recoomends a fixed value for Cr of 1.3 for design.

Rainfall intensity is calculated following Walling Procedure Volume 4 and is as follows:

1.0 Determination of M5-60 min and r

60 minute, 5 year storm (M5-60) has a rainfall depth M5-60 20.000

Ratio r 0.4

2.0 Determination of M5-D

M5-D = Z1 (M5-60min)

Z1 is taken from A3.a or A.3b for values between 0.12 and 0.45 and for durations between 5 minutes and 48 hours read to 0.01.

Assuming 1yr 15min, 30yr 15 min, 100yr 15min

Z1 0.64

M5-15 12.8 mm

3.0 Determination of MT-D

MT-D is obtained from the relationship:

MT-D = Z2(M5-D)

Taken from Table A1 for 1yr return period 15min storm Taken from Table A1 for 30yr return period 15min storm Taken from Table A1 for 100yr return period 15min storm

Z2 = 0.62 Z2= 1.56 Z2= 1.99

M1-15= 7.9 M30-15= 20.0 M100-15= 25.5

4 Determination of point rainfall intensities

i= 31.744 mm/hr i= 79.872 mm/hr i= 101.888 mm/hr

5 Application of areal reduction factor

From chart A4 where area is greater than 1km2

ARF= 1

Average 1yr intensity Average 30yr intensity Average 100yr intensity Average 100yr+40% intensity

31.7 79.9 101.9 142.6
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Appendix D – Proposed Development Plans 
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KEY: 

1  Gravel margins incorporated along the edges 
  of the canopy structure.  

2  Biodiverse Green Roof over 1st Floor Canopies

3  ‘Blue Roof’ rainwater attenuation system 
  at Roof level


