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Summary Table 
 
Site location Little Court, Haverhill Road, Little Wratting, CB9 

7UD 
 
Grid reference 568550, 247028. 
 

 Planning application Full 
 

Existing site 
 
Site area 
 

Stables, grassland and scrub. 
 
Approximately 1.18 ha 

Proposed development Care village. 
  

Flood Zone 
 
Reservoir Inundation Zone 

1 
 
None 
 

Surface water flooding None 
  

Surface water management On-site treatment and attenuation with 
restricted discharge to the boundary 
watercourse.  
 

 
 
  



Little Court, Haverhill 
Flood Risk Assessment 

 
 

Page | 1  

1.0 Introduction 
 
1.1 This Flood Risk Assessment (FRA) has been prepared for the use of CARE (Little Court) Ltd to 

support a planning application for the construction of a dementia care village at land to the 
south of Haverhill Road, Little Wratting, CB9 7UD.  Refer to Figure 1 for the site location. 
 

1.2 The proposed development comprises: 
 
“Specialist dementia care village for up to 120 residents, including central amenity building (shop, 
restaurant, pub, communal hall, treatment/counselling rooms, offices and staff accommodation), 
club/hobby rooms, vehicle parking, landscaping proposals and associated works.” 

1.3 This assessment takes account of the National Planning Policy Framework (NPPF) and the 
definitions of sources of flooding within the Flood and Water Management Act (FWMA) 
2010. The report has been prepared following a site visit and a review of the West Suffolk 
Strategic Flood Risk Assessment (SFRA). 
 

1.4 The site is approximately 1.18 ha and is centred on Ordnance Survey grid reference 568550, 
247028.  The majority of the site (some two thirds) is laid to grassland and scrub, with a 
stable complex and menage area in the north.    
 

1.5 The development site falls from approximately 15.0 m AOD in the north to 13.8 m AOD in 
the south-eastern corner (refer to the topographical survey in Appendix A). 

 
1.6 The northern boundary is formed by Haverhill Road.  The eastern boundary is marked by a 

surfaced public footpath (footpath 05).  The land to the south of the site is open arable land.  
The land to the west is currently arable but benefits from permission for residential 
development.   
 

1.7 There is a roadside ditch running along the north of the site which continues west along 
Haverhill Road.  There is an overgrown pond in the north of the site (north of the horse 
menage).  Judging from on and off-site levels (as the site sits on or close to a watershed) the 
pond serves a limited, local land drainage function. 
 

1.8 There is a land drainage ditch midway down the site which runs west to the south of the 
residential property to the west of the menage and stables.  There is also a ditch which 
forms part of the southern boundary of the site.  This ditch is connected (via a pipe) to a 
ditch/watercourse which runs southwards through the fields to the south of the site.  The 
outgoing pipe from the southern boundary ditch was not visible during the topographical 
survey but was found during our site visit.  The off-site ditch/watercourse runs southwards 
for approximately 380 m before turning east and entering a culvert beneath footpath 05 
(the culvert is included on the topographical survey).  
 

1.9 The site lies in Flood Zone 1 (the low probability flood area). 
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1.10 British Geological Survey (BGS) mapping describes the site geology as diamicton (Boulder 
Clay) over Chalk.  BGS borehole data for the area suggests that the top of the Chalk is more 
than 20 m deep. 
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2.0 Forms of Flooding   
 

Watercourses  
  
2.1 As discussed and shown on the Flood Map for Planning (refer to Figure 1) the site sits in 

Flood Zone 1 (the low probability flood area) and is not considered likely to flood as the 
result of overtopping from a named or significantly sized watercourse.   
 
Surface water flooding  
 

2.2 Surface water flood mapping (see Figure 4) shows that the site is not at any notable risk of 
surface water flooding (which is to be expected given its position in the catchment).   
 
Surface Water Sewers  
 

2.3 Anglian Water sewer plans (included in Appendix A) show no adopted surface water sewers 
in the area and hence no associated flood risk. 

 
Groundwater 

 
2.4 The geology in the area means that groundwater flooding is not a realistic threat for the site. 

 
Reservoirs 

 
2.5 The site does not lie in a reservoir inundation area (see Figure 2).   
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3.0 Surface Water Management  
 

3.1 As the geology is unlikely to support the effective disposal of surface water via infiltration 
the proposed surface water management scheme relies on a restricted discharge to the 
southern boundary ditch.  As discussed in Section 1, this ditch is connected to the 
channel/ditch which runs southwards through the fields to the south of the site.  The pipe is 
not shown on the topographical survey, but was observed during a site visit.  If infiltration is 
found to be effective during the later detailed design stages (for all or part of the site) it will 
be pursued.   
 

3.2 The proposed discharge rate of 3 l/s is made up of half of the calculated brownfield rate and 
the mean annual greenfield rate (2.3 l/s/ha) for the additional impermeable area.  The 
existing impermeable catchment has been established from measuring the area of buildings 
within the site boundary.  The existing impermeable catchment is 340 m2 (0.034 ha).  The 
brownfield rate has been calculated using the 1 in 2 year storm with a 15 minute duration.  
The 1 in 2 year storm is the lowest return period storm supported in Microdrainage when 
using FEH13 data.   
 
Brownfield runoff calculation = 2.78 x 0.95 x 0.034ha x 34mm = 3.05l/s x 0.5 = 1.53l/s 
 

3.3 The proposed management scheme incorporates: 
 

• Attenuation crates beneath the car park in the north draining the car park and part 
of the northernmost building.  The car park surface will be formed from 
permeable/porous macadam which will filter water prior to entering the crates 
(through a stone distribution layer/perforated pipe network).    

• A grassed attenuation basin, approximately 1.2 m deep with 1 in 3 side slopes. 
• Internal footpaths and hard landscaping will be formed from permeable/porous 

resin bound gravel.  
• The outlet from the basin will be protected by a gabion filter box to prevent debris 

from entering the flow control chamber.  The flow control will also have ‘in chamber’ 
protection (a perforated riser/cover). 

 
3.4 All proposals are subject to detailed design and the approval of relevant parties. 

 
Treatment 
 

3.5 Based on Table 26.2 in the SuDS Manual the overall pollution hazard level for the 
development is low.  The treatment provided by the proposed impermeable hard surfaces 
and grassed attenuation basin (with filter box) is therefore suitable and exceeds the 
minimum treatment scores. 
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Maintenance 
 

3.6 The ongoing maintenance of the surface water management scheme will be the 
responsibility of the site owner/operator.  Appendix B includes a maintenance plan.   
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4.0 Conclusions 
 
4.1 The proposed development is not considered to be subject to significant or unmanageable 

flooding from the sources identified in the Flood and Water Management Act 2010 (FWMA).  
 

4.2 The surface water management strategy relies on restricted discharge to the boundary 
watercourse.  
 

4.3 The surface water management scheme provides sufficient on-site attenuation to manage 
the 1 in 100 annual probability storm plus 40 % climate change allowance. 
 

4.4 The proposed features provide a suitable level of treatment for the proposed land uses. 
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Figures 
1. Site Location Plan 

2. Flood Zone & Reservoir Inundation Map 
3. Groundwater Source Protection Zone Map 

4. Surface Water Flood Map 
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Cannon Consulting Page 1
Cambridge House
Lanwades Business Park
Kentford
Date 22/01/2021 11:24 Designed by JH
File Checked by
Micro Drainage Network 2018.1

Rainfall profile

©1982-2018 Innovyze

Storm duration (mins) 15

FEH Data
FEH Rainfall Version 2013

Site Location GB 568536 246997 TL 68536 46997
Data Type Point

Peak Intensity (mm/hr) 120.402
Ave. Intensity (mm/hr) 34.070
Return Period (years) 2.0
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Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
CV

Time of Entry (mins)
Maximum Time of Concentra on (mins)

Maximum Rainfall (mm/hr)

FEH-13
100
0
0.950
5.00
30.00
50.0

Minimum Velocity (m/s)
Connec on Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best prac ce design rules

1.00
Level So ts
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

BASIN
CRATES 1
CRATES 2
CRATES 3
CRATES 4
CRATES 5
ORIFICE 1
ORIFICE 2

0.068
0.255
0.072
0.161
0.045
0.122

5.00
5.00
5.00
5.00
5.00
5.00

103.500
105.450
105.400
105.250
105.000
104.100
104.750
103.500

1350
1200
1200
1200
1200
1200
1200
1350

1.350
1.910
1.860
1.750
1.500
1.200
1.350
1.365

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 CRATES 1 CRATES 4 25.000 0.600 103.540 103.500 0.040 625.0 300 5.67 50.0

1.000 0.621 43.9 43.8 1.610 1.200 0.255 0.0 246 0.705

2.000 CRATES 2 CRATES 3 16.000 0.600 103.540 103.500 0.040 400.0 225 5.41 50.0

2.000 0.648 25.7 12.4 1.635 1.525 0.072 0.0 109 0.640

2.001 CRATES 3 ORIFICE 1 35.000 0.600 103.500 103.400 0.100 350.0 300 6.11 50.0

2.001 0.834 59.0 40.0 1.450 1.050 0.233 0.0 181 0.895

1.001 CRATES 4 ORIFICE 1 30.000 0.600 103.500 103.400 0.100 300.0 300 6.22 50.0

1.001 0.902 63.8 51.5 1.200 1.050 0.300 0.0 205 1.000

1.002 ORIFICE 1 CRATES 5 28.000 0.600 103.400 102.900 0.500 56.0 300 6.45 50.0

1.002 2.105 148.8 91.5 1.050 0.900 0.533 0.0 170 2.208

1.003 CRATES 5 BASIN 34.000 0.600 102.900 102.300 0.600 56.7 300 6.72 50.0

1.003 2.092 147.9 112.4 0.900 0.900 0.655 0.0 197 2.295

1.004 BASIN ORIFICE 2 6.000 0.600 102.150 102.135 0.015 400.0 450 6.82 50.0

1.004 1.010 160.7 124.1 0.900 0.915 0.723 0.0 298 1.111
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 25.000 625.0 300 CIRCULAR 105.450 103.540 1.610 105.000 103.500 1.200

1.000 CRATES 1 1200 Manhole Adoptable CRATES 4 1200 Manhole Adoptable

2.000 16.000 400.0 225 CIRCULAR 105.400 103.540 1.635 105.250 103.500 1.525

2.000 CRATES 2 1200 Manhole Adoptable CRATES 3 1200 Manhole Adoptable

2.001 35.000 350.0 300 CIRCULAR 105.250 103.500 1.450 104.750 103.400 1.050

2.001 CRATES 3 1200 Manhole Adoptable ORIFICE 1 1200 Manhole Adoptable

1.001 30.000 300.0 300 CIRCULAR 105.000 103.500 1.200 104.750 103.400 1.050

1.001 CRATES 4 1200 Manhole Adoptable ORIFICE 1 1200 Manhole Adoptable

1.002 28.000 56.0 300 CIRCULAR 104.750 103.400 1.050 104.100 102.900 0.900

1.002 ORIFICE 1 1200 Manhole Adoptable CRATES 5 1200 Manhole Adoptable

1.003 34.000 56.7 300 CIRCULAR 104.100 102.900 0.900 103.500 102.300 0.900

1.003 CRATES 5 1200 Manhole Adoptable BASIN 1350 Manhole Adoptable

1.004 6.000 400.0 450 CIRCULAR 103.500 102.150 0.900 103.500 102.135 0.915

1.004 BASIN 1350 Manhole Adoptable ORIFICE 2 1350 Manhole Adoptable

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

BASIN

CRATES 1

CRATES 2

CRATES 3

CRATES 4

CRATES 5

ORIFICE 1

103.500

105.450

105.400

105.250

105.000

104.100

104.750

1.350

1.910

1.860

1.750

1.500

1.200

1.350

1350

1200

1200

1200

1200

1200

1200

1

0

0

0
1

0
1

0
1

0
1
2

0

1.003

1.004

1.000

2.000
2.000

2.001
1.000

1.001
1.002

1.003
2.001
1.001

1.002

102.300

102.150

103.540

103.540
103.500

103.500
103.500

103.500
102.900

102.900
103.400
103.400

103.400

300

450

300

225
225

300
300

300
300

300
300
300

300
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Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

ORIFICE 2 103.500 1.365 1350 1 1.004 102.135 450

Simula on Se ngs

Rainfall Methodology
Summer CV

Winter CV
Analysis Speed

FEH-13
0.950
0.950
Normal

Skip Steady State
Drain Down Time (mins)

Addi onal Storage (m³/ha)
Check Discharge Rate(s)

x
240
20.0
✓

1 year (l/s)
30 year (l/s)

100 year (l/s)
Check Discharge Volume

2.0
5.6
7.5
x

Storm Dura ons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

100 40 0 0

Pre-development Discharge Rate

Site Makeup
Green eld Method

Posi vely Drained Area (ha)
SAAR (mm)

Soil Index
SPR

Region
Growth Factor 1 year

Green eld
IH124
1.000
587
1
0.37
6
0.85

Growth Factor 30 year
Growth Factor 100 year

Be erment (%)
QBar

Q 1 year (l/s)
Q 30 year (l/s)

Q 100 year (l/s)

1.95
2.48
0
2.3

Node ORIFICE 1 Online Ori ce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
✓
103.400

Design Depth (m)
Design Flow (l/s)

Diameter (m)

1.200
1.5
0.025

Discharge Coe cient 0.600

Node ORIFICE 2 Online Ori ce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
✓
102.135

Design Depth (m)
Design Flow (l/s)

Diameter (m)

1.000
3.1
0.038

Discharge Coe cient 0.600

Node BASIN Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

102.300

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 81.0 0.0 1.200 295.0 0.0
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Node CRATES 1 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

103.540

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 306.0 0.0 1.200 306.0 0.0 1.201 0.0 0.0

Node CRATES 2 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

103.540

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 115.5 0.0 1.200 115.5 0.0 1.201 0.0 0.0

Node CRATES 3 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

103.500

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 61.8 0.0 1.200 61.8 0.0 1.201 0.0 0.0

Node CRATES 4 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

103.500

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 85.3 0.0 1.200 85.3 0.0 1.201 0.0 0.0

Node CRATES 5 Depth/Area Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

102.900
40

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 151.9 0.0 0.300 151.9 0.0 0.301 0.0 0.0
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Results for 100 year +40% CC Cri cal Storm Dura on.  Lowest mass balance: 99.81%

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)

480 minute winter BASIN 472 103.058 0.908 16.5 114.8814 0.0000 SURCHARGED

480 minute winter BASIN 1.004 ORIFICE 2 3.1 0.110 0.019 0.9507

1440 minute winter CRATES 1 1410 104.441 0.901 8.6 265.3222 0.0000 SURCHARGED

1440 minute winter CRATES 1 1.000 CRATES 4 0.9 0.169 0.022 1.7605

1440 minute winter CRATES 2 1410 104.441 0.901 3.3 100.5679 0.0000 SURCHARGED

1440 minute winter CRATES 2 2.000 CRATES 3 -1.0 0.111 -0.037 0.6363

1440 minute winter CRATES 3 1410 104.441 0.941 5.2 58.0358 0.0000 SURCHARGED

1440 minute winter CRATES 3 2.001 ORIFICE 1 2.5 0.158 0.042 2.4647

1440 minute winter CRATES 4 1410 104.441 0.941 2.8 77.8753 0.0000 SURCHARGED

1440 minute winter CRATES 4 1.001 ORIFICE 1 -1.4 -0.036 -0.022 2.1126

480 minute winter CRATES 5 472 103.058 0.158 11.0 23.3110 0.0000 OK

480 minute winter CRATES 5 1.003 BASIN 10.9 0.739 0.074 1.8368

1440 minute winter ORIFICE 1 1410 104.441 1.041 2.5 1.1772 0.0000 SURCHARGED

1440 minute winter ORIFICE 1 Ori ce CRATES 5 1.3

480 minute winter ORIFICE 2 472 103.058 0.923 3.1 1.3211 0.0000 OK

480 minute winter ORIFICE 2 Ori ce 2.9 101.0
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