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1.0 Terms of Reference 
 

1.1 Report Details 
 
This Flood Risk Assessment (FRA) has been prepared to reflect the requirements of the National 
Planning Policy Framework 2021 and guidance documents. 
 
The report relates to the proposed redevelopment of the current Namco Funscape site between 
Dereham Road and Barnard Road, Norwich with a full planning application for construction of a Class 
E food store (Lidl) with associated access, car parking, servicing and landscaping. 
 
The report is based on the following information: 

 OS Explorer Series mapping 
 Environment Agency mapping and consultation 
 Sewerage Undertaker mapping and consultation 

 
This study relies on statistical assessments and therefore positive conclusions with respect to flooding 
should not be interpreted as a guarantee against flooding of the study site. 
 

1.2 Report History 
 

Status - 
Revision Author Approved Issued Date Purpose 

A3-C01 MW MPW 15/11/2023 Draft Issue for Client Review 

A3-C02 MW MPW 29/11/2023 Issued for Planning Submission 

A3-C03 MW MPW 08/12/2023 Boundary line updated 
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2.0 Site Details 
 

2.1 Existing Site Description 
 
The proposed development site is located on the current Namco Funscape site located between 
Dereham Road and Barnard Road. There is an existing vehicular access which serves the existing site 
and the adjacent hotel off Barnard Road which is to be retained. 
 
The north of the site is currently occupied by the existing building with the south mainly covered in 
car parking. 
 
The site is located within Flood Zone 1 and falls from North to South from circa 29.m to 27.5m AOD. 
A copy of the topographic survey is contained within Appendix A. 
 
HR Wallingford mapping suggest the site has a SOIL type of 1 which suggests that the site is underlain 
by granular material and infiltration is a possibility. An intrusive Ground Investigation has been 
undertaken on the site which identified varying layers of sand, silt, clay and chalk below the site. A 
falling head test was undertaken which resulted in an infiltration rate of 2.88x10-6m/s being calculated. 
The Norwich Infiltration Capacity Drainage Map however indicates the site may be located in an area 
where permeable surfacing is not suitable. 
 
A site location plan and aerial photograph are provided below in Figures 1 and 2. 
 
Table 1- Site Summary 

Address 

No. 10 Barnard Road, 
Bowthorpe Park Industrial Estate, 
Norwich 
NR5 9JB 

OS Grid Reference E: 617681 N: 309954 

Site Area 10.274 Ha 

Development Type Commercial 

EA Development Control Area East Anglia 

Local Planning Authority Norwich City Council 
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Figure 1 – Site Location Plan 

 
Figure 2 – Aerial Photograph 
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2.2 Proposed Site Description 
 
The proposed development comprises the construction of a food store and associated car parking and 
service areas. The existing access is to be retained and a new pedestrian access from the northern 
boundary is to be provided. 
 
A proposed development layout is provided below in Figure 3. 
 
Figure 3 – Development Layout 
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3.0 Initial Assessment 
 

3.1 Flood Zone Classification and Historical Flooding 
 
Figure 4 below shows the indicative flood map as presented on the Government website. The site is 
shown to lie within Flood Zone 1 (outside of both the 1 in 100 year and 1 in 1000 year flood plain.  
 
Figure 4 – Environment Agency Indicative Flood Map 

 

3.2 Possible Flood Mechanisms 
 
Set out below are the potential sources of flood risk to the site. Where applicable the significance of 
these sources is investigated further in Section 4.0 of this report. 
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Table 2 – Possible Flood Mechanisms 

Flood Source Presence Description 

Flooding from Rivers 
(Fluvial) X 

The site is located within Flood Zone 1 which is defined as 
low probability of flooding and the site is therefore not 
deemed to be at risk of flooding from fluvial sources. 

Flooding from the Sea 
(Tidal) X 

The site is situated more than 30km from the sea and the 
information contained within the Greater Norwich Area 
Strategic Flood Risk Assessment indicates the site to not be 
at risk of flooding from tidal waters. 

Flooding from 
Groundwater X 

Flood mapping taken from the Greater Norwich Area 
Strategic Flood Risk Assessment indicates the site to be in 
an area of less than 25% susceptibility to groundwater 
flooding. 

Flooding from Sewers  
There are existing sewers within Dereham Road to the 
north and Barnard Road to the south which require 
consideration. This is discussed further in Section 4.4. 

Overland flows 
originating off site  

Environment Agency mapping shows the site to be 
impacted by surface water flooding which requires 
consideration.  This is discussed further in Section 4.5. 

Development Drainage  
The development will lead to an increase in impermeable 
area which needs to be considered. This is discussed further 
in Section 4.6. 

Reservoirs, Canals and 
other Artificial Sources X 

Environment Agency mapping indicates the site is not at 
risk of flooding from reservoirs and there are no canals in 
close proximity to the site. 

 
The primary source of flood risk is considered to be from Overland Flows. 
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4.0 Flood Risk Assessment 
 

4.1 Flooding from Rivers (Fluvial) 
 
The Environment Agency’s indicative flood map shows the development area is located within Flood 
Zone 1 which is defined as being land at a low probability of flooding (outside of both the 1 in 100 year 
and 1 in 1000 year flood plain). No further consideration is required. 
 

4.2 Flooding from the Sea (Tidal) 
 
The site is located in excess of 30km from the sea and the mapping included within the Greater 
Norwich Area Strategic Flood Risk Assessment shows the site to not be impacted by tidal flood waters, 
see Appendix B. 
 

4.3 Flooding from Groundwater 
 
No reports of groundwater flooding have been identified during production of this report. Mapping 
included within the Greater Norwich Area Strategic Flood Risk Assessment shows the site to be in an 
area of less than 25% susceptibility to groundwater flooding, see Appendix C. 
 

4.4 Flooding from Sewers 
 
Sewer records have been obtained from Anglian Water and are included in Appendix D. There are no 
sewers shown to cross the site however there are some located under Dereham Road to the north 
and Barnard Road to the south. 
 
Dereham Road is elevated against the site therefore any flooding from the sewers below could impact 
the site by flowing onto it. 
 
The proposed building should be set a minimum of 150mm above external levels where feasible and 
external levels and drainage designed to divert and capture any overland flows away from the 
building. 
 

4.5 Overland flows originating off site 
 
Mapping on the Environment Agency website indicates that the site is impacted by surface water 
flooding. interrogation of the mapping shows that the existing service road is at medium risk and a 
larger area to the north of the site is at a low risk, only negligible areas are at high risk. A copy of the 
surface water flood map can be seen below in Figure 5. 
 
The proposed layout generally maintains the service road to the east and replaces some of it with car 
parking leaving the existing overland routes in place and unobstructed by proposed buildings. 
 
In addition to this the proposed building should be set a minimum of 150mm above external levels 
where feasible and external levels and drainage designed to divert and capture any overland flows 
away from the building. 
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Figure 5 – Environment Agency Surface Water Flood Map 

 

4.6 Development Drainage 
 

4.6.1 Existing Drainage Network 
 
The existing site is positively drained through separate foul and surface water drainage networks 
which discharge into the respective foul and surface water sewers in Barnard Close. The site is 
understood to be include an unrestricted surface water discharge. A copy of the utility sub-scan 
indicating the separate drainage networks is included in Appendix E. 
 

4.6.2 Proposed Drainage Network 
 
The National Planning Policy Framework Technical Guidance seeks to promote the use of Sustainable 
Drainage Systems (SuDS) for new developments to limit both peak discharges and the volumes of 
surface water leaving sites. 
 
CIRIA C753 The SuDS Manual defines numerous SuDS components which should be used in 
combination to create a SuDS Management Train to control the frequency of runoff, the flow rates 
and volume of runoff and to reduce concentrations of contaminants to acceptable levels. 
Consideration of suitable development drainage proposals has been undertaken with consideration 
being given to these components and commentary in relation to the decision making process is 
presented below in Table 3. 
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The whole site extends to 1.027Ha with the existing site containing 0.725Ha of impermeable area. The 
proposed development contains 0.853Ha. A catchment layout of the existing and proposed areas is 
included Appendix F. 
 
Assuming a 50mm/hr rainfall rate on the existing site impermeable area of 0.725Ha an existing 
Brownfield runoff rate of 100.7l/s has been calculated. 
 
A Greenfield runoff calculation has been undertaken and is provided in Appendix G. This indicates that 
a QBar rate of 0.15l/s. It is not practical to achieve this discharge rate with out the significant risk of 
blockages occurring and excessive volumes of attenuation. 
 
The infiltration rate identified from the falling head test, which is included in Appendix H, of 2.88x10-

6m/s is lower than the typically accepted x10-5 rates for suitability for use of soakaways. On this basis 
and that the site is brownfield with an existing unrestricted discharge rate, it is proposed that the 5l/s 
minimum practical discharge rate to limit the risk of blockages set out within BS 8582-2013, Code of 
Practice for Surface Water Management of Development Sites, is adopted for the development. 
 
This rate will apply in all storm events up to and including the 1:100 year return period plus a 40% 
climate change allowance. This provides a significant 95% betterment on the existing Brownfield 
runoff rate. If infiltration is found to be feasible through intrusive ground investigation works then this 
should be used in preference over a positive restricted outfall to the sewer network. 
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Table 3 – Consideration of Appropriate SuDS Components 

Component Type Commentary Suitability 

Rainwater Harvesting 
Rainwater Harvesting could be incorporated into the 
drainage scheme subject to its compatibility with the 
building’s M&E design. 

? 

Green Roofs 
Green roofs are fairly heavy features which are not typical on 
this type of building and are not compatible with the current 
architectural proposals. 

X 

Infiltration 
The feasibility of infiltration is unclear at this stage. 
Additional intrusive ground investigation works are required 
to confirm if infiltration is possible. 

? 

Proprietary Treatment 
Systems 

Proprietary Treatment Systems could be incorporated into 
the drainage scheme such as a bypass separator.  

Filter Strips/Drains Filter Strips and Drains could be incorporated into the 
drainage scheme.  

Swales There is insufficient space within the development layout to 
accommodate large open storage features. X 

Bioretention Systems 
Bioretention systems could be used subject to the 
maintenance requirements and adoptability. However, other 
forms of SuDS are likely to be more appropriate. 

? 

Trees Trees could be incorporated however other forms of SuDS 
are likely to be more appropriate. ? 

Pervious Pavements Pervious Pavements could be incorporated into the drainage 
scheme.  

Attenuation Storage 
Tanks 

Attenuation Storage Tanks could be incorporated into the 
drainage scheme.  

Detention Basins There is insufficient space within the development layout to 
accommodate large open storage features. X 

Ponds and Wetlands There is insufficient space within the development layout to 
accommodate large open storage features. X 

 

4.7 Reservoirs, Canals and other Artificial Sources 
 
Not applicable. 
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5.0 Sequential and Exception Test 
 

5.1 Sequential Test 
 
The development proposals comprise Commercial end use which is classified in the Technical 
Guidance accompanying the National Planning Policy Framework as a Less Vulnerable classification. 
 
As discussed in Section 4.1 the site is classified as being situated in Flood Zone 1 as defined in the 
National Planning Policy Framework Technical Guidance. 
 
With reference to the requirements of the National Planning Policy Framework Technical Guidance 
recreated in Tables 4 and 5 below the site is considered to be sequentially preferable. 
 

5.2 Exception Test 
 
In line with the requirements of the National Planning Policy Framework Technical Guidance an 
Exception Test is not required. 
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Table 4 – Flood Risk Vulnerability Classification 

Flood Risk Vulnerability Classification 

Essential 
Infrastructure 

 Essential transport infrastructure (including mass evacuation routes) which has to cross the 
area at risk. 

 Essential utility infrastructure which has to be located in a flood risk area for operational 
reasons, including electricity generating power stations and grid and primary substations; and 
water treatment works that need to remain operational in times of flood. 

 Wind turbines. 

Highly Vulnerable 

 Police stations, ambulance stations and fire stations and command centres and 
telecommunications installations required to be operational during flooding. 

 Emergency dispersal points. 
 Basement dwellings. 
 Caravans, mobile homes and park homes intended for permanent residential use. 
 Installations requiring hazardous substances consent.  

More Vulnerable 

 Hospitals. 
 Residential institutions such as residential care homes, children’s homes, social services 

homes, prisons and hostels. 
 Buildings used for dwelling houses, student halls of residence, drinking establishments, 

nightclubs and hotels. 
 Non-residential uses for health services, nurseries and educational establishments. 
 Landfill and sites used for waste management facilities for hazardous waste. 
 Sites used for holiday of short-let caravans and camping, subject to a specific warning and 

evacuation plan. 

Less Vulnerable 

 Police, ambulance and fire stations which are not required to be operational during flooding. 
 Buildings used for shops, financial, professional and other services, restaurants and cafes, hot 

food takeaways, offices, general industry, storage and distribution, non-residential 
institutions not included in ‘More Vulnerable’, and assembly and leisure. 

 Land and buildings used for agriculture and forestry. 
 Waste treatment (except landfill and hazardous waste facilities). 
 Minerals working and processing (except for sand and gravel working). 
 Water treatment works which do not need to remain operational during times of flood. 
 Sewage treatment works (if adequate measures to control pollution and manage sewage 

during flooding events are in place). 

Water 
Compatible 

 Flood control infrastructure. 
 Water transmission infrastructure and pumping stations. 
 Sewage transmission infrastructure and pumping stations. 
 Sand and gravel working. 
 Docks, marinas and wharves. 
 Navigation facilities. 
 Ministry of Defence defence installations. 
 Ship building, repairing and dismantling, dockside fish processing and refrigeration and 

compatible activities requiring a waterside location. 
 Water-based recreation (excluding sleeping accommodation). 
 Lifeguard and coastguard stations. 
 Amenity open space, nature conservation and biodiversity, outdoor sports and recreations 

and essential facilities such as changing rooms. 
 Essential ancillary sleeping or residential accommodation for staff required by uses in this 

category, subject to a specific warning and evacuation plan. 
Note: Table recreated from Table 2 of the Technical Guidance to the National Planning Policy Framework; March 2012. 
 
 
 
 
 
 
 
 



                                                                  

002791-JPL-ZZ-ZZ-RP-D-2001-A3-C03 
HRL02791-01FR, Flood Risk Assessment, Barnard Road, Norwich, 8th December 2023 15 
 

Table 5 – Flood Risk Vulnerability and Flood Zone ‘Compatibility’ 
Flood Risk 

Vulnerability 
Classification 
(See Table 4) 

Essential 
Infrastructure 

Water 
Compatible 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Fl
oo

d 
Zo

ne
 

Zone 1      

Zone 2   
Exception 

Test 
required 

  

Zone 3a Exception Test 
required  X 

Exception 
Test 

required 
 

Zone 3b 
‘Functional 
Floodplain’ 

Exception Test 
required  X X X 

Note: Table recreated from Table 3 of the Technical Guidance to the National Planning Policy Framework; March 2012. 
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6.0 Water Quality Management 
 
Table 6 – Minimum Water Quality Management Requirements 

Land Use 
Pollution 
Hazard 
Level 

Requirements for discharge 
to Surface Waters, including 

Coasts and Estuaries 

Requirements for discharge 
to Groundwater 

Residential roofs Very Low Removal of gross solids and sediments only 

Individual property 
driveways, roofs 
(excluding residential), 
residential car parks, 
low traffic roads (e.g. 
cul-de-sacs, home 
zones, general access 
roads), non-residential 
car parking with 
infrequent change (e.g. 
schools, offices) 

Low 
Simple index approach 
(Note: extra measures may be required for discharges to protected 
resources) 

Commercial yard and 
delivery areas, non-
residential car parking 
with frequent change 
(e.g. hospitals, retail), 
all roads except low 
traffic roads and trunk 
roads/motorways 

Medium 
Simple index approach 

(Note: extra measures may be 
required for discharges to 

protected resources) 

Simple index approach 
(Note: extra measures may be 
required for discharges to 
protected resources) 
In England and Wales, Risk 
Screening must be 
undertaken first to 
determine whether 
consultation with the 
environmental regulator is 
required. 
In Northern Ireland the 
need for Risk Screening 
should be agreed with the 
environmental regulator. 

Trunk roads and 
motorways High Follow the guidance and risk assessment process set out in 

HA (2009) 
Sites with heavy 
pollution (e.g. haulage 
yards, lorry parks, 
highly frequented lorry 
approaches to industrial 
estates, waste sites), 
sites where chemicals 
and fuels (other than 
domestic fuel oil) are to 
be delivered, handled, 
stored, used or 
manufactured, 
industrial sites 

High 
Discharges may require an environmental licence or permit. 
Obtain pre-permitting advice from the environmental 
regulator. Risk assessment is likely to be required. 

Note: Table recreated from Table 4.3 of the CIRIA C753, The SuDS Manual; 2015. 
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Based on Table 6 above the development proposals would be considered to be Medium and therefore 
a simple approach to the assessment of water quality improvement is appropriate. 
 
Table 7 – Pollution Hazard Indices for Different Land Use Classifications 

Land Use Pollution 
Hazard Level 

Total 
Suspended 
Solids (TSS) 

Metals Hydrocarbons 

Residential roofs Very Low 0.2 0.2 0.05 

Other roofs (typically 
commercial/industrial 
roofs) 

Low 0.3 

0.2 (up to 0.8 
where there is 

potential for metals 
to leach from the 

roof) 

0.05 

Individual property 
driveways, residential 
car parks, low traffic 
roads (e.g. cul-de-sacs, 
home zones, general 
access roads), non-
residential car parking 
with infrequent change 
(e.g. schools, offices) 
i.e. <300 traffic 
movements/day 

Low 0.5 0.4 0.4 

Commercial yard and 
delivery areas, non-
residential car parking 
with frequent change 
(e.g. hospitals, retail), 
all roads except low 
traffic roads and trunk 
roads/motorways 

Medium 0.7 0.6 0.7 

Sites with heavy 
pollution (e.g. haulage 
yards, lorry parks, 
highly frequented lorry 
approaches to industrial 
estates, waste sites), 
sites where chemicals 
and fuels (other than 
domestic fuel oil) are to 
be delivered, handled, 
stored, used or 
manufactured, 
industrial sites, trunk 
roads and motorways 

High 0.8 0.8 0.9 

Note: Table recreated from Table 26.2 of the CIRIA C753, The SuDS Manual; 2015. 
 
Based on Table 6 above the appropriate SuDS mitigation Index required for the site are as highlighted 
above in Table 7. 
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6.1 Simple Index Approach 
 
The proposed site drainage should include a suitable SuDS train designed using the Simple Index 
Approach to achieve mitigation indices in excess of those indicated in Table 7. Reference should be 
made to Table 8 below for mitigation indices for various SuDS components. 
 
Table 8 – Indicative SuDS Mitigation Indices for Discharges to Surface Waters 

Type of SuDS Component 
Mitigation Indices 

TSS Metals Hydrocarbons 

Filter Strip 0.4 0.4 0.5 

Filter Drain 0.4 0.4 0.4 

Swale 0.5 0.6 0.6 

Bioretention System 0.8 0.8 0.8 

Permeable Pavement 0.7 0.6 0.7 

Detention Basin 0.5 0.5 0.6 

Pond 0.7 0.7 0.5 

Wetland 0.8 0.8 0.8 

Proprietary Treatment 
Systems 

These must demonstrate that they can address each of the 
contaminant types to acceptable levels for frequent events up to 
approximately the 1 in 1 year return period event, for inflow 
concentrations relevant to the contributing drainage area. 

Note: Table recreated from Table 26.3 of the CIRIA C753, The SuDS Manual; 2015. 
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7.0 Summary of Flood Mitigation Measures 
 
The site is located within Flood Zone 1 and therefore is not considered to be at a significant risk of 
flooding. It is considered to be a sequentially preferable development when assessed in line with the 
National Planning Policy Framework Technical Guidance. 
 
The development surface water drainage discharge is to be restricted to 5.0l/s in all storm events up 
to and including the 1:100 year return periods plus a 40% climate change allowance. 
 
The building is to be set generally a minimum of 150mm above external ground levels where feasible 
and external levels and drainage designed to divert and capture any overland flows away from the 
building. 
 
The development drainage is to include appropriate SuDS mitigation measures to comply with the 
Simple Index Approach as detailed in Section 6.0. Reference should be made to the Jackson Purdue 
Lever Drainage Strategy report for details of the proposed drainage system. 
 



                                                                  

 
 

 

 

 

 

 

 

 

 

 

 

 

Appendix A 
Topographic Survey 
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SURVEY DRAWING NOTES

B/W Barbed wire
C/P        Chestnut Paling
C/B          Close Boarded
C/I Corrugated Iron
C/L          Chain Link
C/Ba          Crash Barrier
C/Pa      Concrete Panel
E/L           Electric
H/D           Hoarding

He Heras
I/R            Iron Railing
P/W         Post and Wire
P/R          Post and rail
P/C          POST AND CHAIN
P/Bw        POST AND BARBED WIRE
S/S STEEL SECURITY
W/M         WIRE MESH

FENCE TYPE ABBREVIATIONS

LEGEND

SURVEY PLAN ABBREVIATIONS

TREE NOTES:

A. MB <Num> TREE WITH MULTIPLE BOLES AND NUMBER OF.
B. DIAMETER OF TRUNK MEASURED AT APPROXIMATELY 1.5M ABOVE GROUND

    TREE SPREAD IS DIAMETER OF CANOPY AND ARE INDICATIVE ONLYREPRESENTING
A GENERALISED CANOPY SIZE. TREE BOLES MAY NOT BE LOCATED  
CENTRALLY TO THE CANOPY).

C. TREE HEIGHTS ARE APPROXIMATE ONLY TO TOP OF CANOPY,ESTIMATED FROM 
GROUND LEVEL.

D. ATTENTION SHOULD BE PAID TO THE ORIGINAL TOPOGRAPHICAL BRIEF AS TO 
WHAT TREES HAVE ACTUALLY BEEN SCHEDULED; I.E. 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).

SURVEY CONTROL  DETAILS

1. HORIZONTAL GRID

The survey is orientated to Ordnance Survey Grid North and is surveyed  to a plane grid. All
horizontal measurements and dimensions  taken from this survey will be GROUND distance.

If required, full Ordnance Survey co-ordinates can be calculated by  scaling the survey
about the site center.

Local Scale factor = 1.0

This is derived using  Trimble Business Center software Local Site Settings calculations
The control has been established  by tying into the active Ordnance Survey control network as
follows :
The co-ordinate system used for the primary control is OSGB36; this has been calculated from
ETRS89 using the OSTN015 transformation parameters.

For this particular project, the TRIMBLE VRS NOW  network has been used with observations
taken on the following date(s) 01/08/2023

Manufacturers quoted accuracy is typically  RMS 10 – 20 mm in plan and 20 – 30 mm in height.
These values can however fluctuate  depending upon time of day, satellite geometry and other
conditions that could cause degradation to the final solutions. for salient control and wherever
possible and practical, Carter Jonas have used an open sky with good satellite geometry so as
to maintain the highest accuracy possible. Accuracy reports can be supplied of  final
observations accuracies if required.

Mean sea level corrections (MSL)
are deemed to be insignificant and have therefore not been applied due to the low level of this site

2. VERTICAL DATUM:

Altitudes for the control have been calculated from GPS derived heights and converted to
Orthometric heights (Ordnance Datum Newlyn - ODN) using OSGM15 transformation
parameters.

3. This drawing is to be read in conjunction with all other relevant drawings.
4. Check scale bar and grid before taking non-figured dimensions from this drawing.
5. If there is any doubt please the Contact Carter Jonas measured surveys team.
6. Ordnance Survey data where used  is reproduced from the Ordnance Survey Map with

permission of the Controller of Her Majesty's Stationery Office. © Crown Copyright and
database rights 2020 OS 100004458
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CBX CONTROL CABINET
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STP STUMP
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TAP WATER TAP
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CONTROL STATION CO-ORDINATES

INTENDED TO BE USED FOR TOPOGRAPHICAL SURVEYS AT THE STATED SCALE.
UNLESS OTHERWISE STATED THE SURVEY STATIONS LISTED ABOVE ARE ONLY

THE LONG-TERM STABILITY OF SURVEY CONTROL MARKERS CANNOT BE GUARANTEED  
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SURVEY STATION WITH LEVEL

SAPLING
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CONTOUR

BUILDING

TREE (INDICATIVE ONLY)

HEDGE/ VEGETATION /TREE CANOPY

30.2999.90

BANKING

FENCE & DESCRIPTION

100.000

GENERAL
A. 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.

B. THE CONTRACTOR IS TO CHECK AND VERIFY ALL CRITICAL DIMENSIONS AND
LEVELS BEFORE WORK STARTS.

C. 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.

D. SHOULD THERE BE ANY CONFLICT BETWEEN THE DETAILS INDICATED ON THIS
DRAWING AND THOSE INDICATED ON OTHER DRAWINGS, THEN CARTER JONAS
SHOULD BE INFORMED PRIOR TO CONSTRUCTION ON SITE.

E. IT IS IMPORTANT TO NOTE THAT THE SAME ACCURACIES IMPLIED BY THE PLOTTING
SCALE ARE EQUALLY APPLICABLE TO DIGITAL DATA SUPPLIED FOR CAD.

F. 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.

G. VISIBLE FEATURES IN THE VICINITY OF THE BOUNDARIES, AS SHOWN ON THIS
SURVEY, MAY NOT REPRESENT THE EXTENT OF LEGALLY CONVEYED OWNERSHIP.

H. UNLESS OTHERWISE SPECIFIED FEATURES SHOWN USING LINE STYLES OR
HATCHING ARE INDICATIVE ONLY, SUCH AS; ROAD MARKINGS, HEDGE
CENTRELINES, BRICK HATCHING AND GLAZING DETAIL.
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TOPOGRAPHICAL SURVEY
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STN1  617682.64  309888.98 27.29         SURVEY NAIL
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JH17/08/202302 MJAdditional manholes extracted from pointcloud
JH01/09/202303 MJRefinements to survey extents
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Appendix B 
Strategic Flood Risk Assessment Tidal Flood Risk Map 

 

 

 

 

 

 

 

 

 

 

  





                                                                  

 
 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 
Strategic Flood Risk Assessment Groundwater Flood Risk Map 

 

 

 

 

 

 

 

 

 

 

  





                                                                  

 
 

 

 

 

 

 

 

 

 

 

 

 

Appendix D 
Anglian Water Sewer Records 

 

 

 

 

 

 

 

 

 

 

 
  



Date: 08/07/19 Scale: 1:1250 Data updated: 30/06/19Map Centre: 617680,309919(c) Crown copyright and database rights 2019 Ordnance Survey 100022432 Clean Water Plan A3Our Ref: 324585 - 1

This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 sections 198 or 199. It must be used in conjunction with 
any search results attached. The information on this plan is based on data currently recorded but position must be regarded as approximate. Service pipes, 
private sewers and drains are generally not shown. Users of this map are strongly advised to commission their own survey of the area shown on the plan 
before carrying out any works. The actual position of all apparatus MUST be established by trial holes. No liability whatsoever, including liability for 
negligence, is accepted by Anglian Water for any error or inaccuracy or omission, including the failure to accurately record, or record at all, the location of 
any water main, discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced by 
Anglian Water Services Limited (c) Crown copyright and database rights 2019 Ordnance Survey 100022432.This map is to be used for the purposes of 
viewing the location of Anglian Water plant only. Any other uses of the map data or further copies is not permitted. This notice is not intended to exclude or 
restrict liability for death or personal injury resulting from negligence.
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Barnard Rd, Norwich
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This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 sections 198 or 199. It must be 
used in conjunction with any search results attached. The information on this plan is based on data currently recorded but position 
must be regarded as approximate. Service pipes, private sewers and drains are generally not shown. Users of this map are strongly 
advised to commission their own survey of the area shown on the plan before carrying out any works. The actual position of all 
apparatus MUST be established by trial holes. No liability whatsoever, including liability for negligence, is accepted by Anglian Water 
for any error or inaccuracy or omission, including the failure to accurately record, or record at all, the location of any water main, 
discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced 
by Anglian Water Services Limited (c) Crown copyright and database rights 2019 Ordnance Survey 100022432.This map is to be 
used for the purposes of viewing the location of Anglian Water plant only. Any other uses of the map data or further copies is not 
permitted. This notice is not intended to exclude or restrict liability for death or personal injury resulting from negligence.

Date: 08/07/19 Scale: 1:1250 Data updated: 30/06/19Map Centre: 617680,309919(c) Crown copyright and database rights 2019 Ordnance Survey 100022432 Wastewater Plan A3Our Ref: 324585 - 2

Could you please provide me with a plan 
showing you cables / kit for the attached 
site and immediate surrounding area.

Barnard Rd, Norwich

sallen@cw-architects.co.uk
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Combined Sewer

Decommissioned Sewer*

Manhole*

Inlet*
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Rising Main*

Private Sewer*

Public Pumping Station

Decommissioned Pumping Station

*(Colour denotes effluent type)
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Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

4700 F - - -

4701 F - - -

4801 F 30.619 27.719 2.9

4803 F - - -

4804 F - - -

5001 F - - -

5002 F - - -

5003 F - - -

5801 F 29.74 25.99 3.75

5802 F 29.365 26.345 3.02

5901 F 28.996 26.546 2.45

6002 F 31.06 27.02 4.04

6003 F 30.11 27.12 2.99

6005 F - - -

6801 F 27.693 24.293 3.4

7001 F 29.09 27.44 1.65

7002 F 30.03 27.51 2.52

7801 F 26.557 22.28 4.277

8001 F 29.64 27.74 1.9

9001 F - - -

9802 F 26.002 23.572 2.43

9901 F 28.699 23.809 4.89

9902 F - - -

4851 S - - 2.48

4853 S - - -

4854 S - - -

4855 S - - -

4856 S - - -

4858 S - - -

5051 S - - -

5052 S - - -

5053 S - - -

5851 S 29.74 26.39 3.35

5852 S - - -

5951 S - - -

6051 S 31.17 28.9 2.27

6052 S - - -

6851 S 27.695 24.695 3

7051 S 28.73 27.7 1.03

7052 S 30.33 28.26 2.07

7053 S - - -

7851 S 26.557 23.898 2.659

8051 S - - -

8851 S 27.57 25.7 1.87

8951 S 28.52 26.5 2.02

8952 S 29.14 27.15 1.99

9051 S 29.6 26.77 2.83

9053 S - - -

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

9852 S 26 23.905 2.095

9951 S - - -

9952 S 28.51 26.28 2.23
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Appendix E 
Utility Sub-scan Survey 
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Limitations imposed by site conditions and current technologies mean that there can be no
guarantee of detection for utility services. It is the responsibility of the user to satisfy
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Base map taken from topographic survey.
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Where they could be obtained, the depths for apparatus that were traced by RFL are
identified alongside the apparatus in metres below ground level. The depths obtained are
modelled and do not necessarily indicate the exact depth to a duct or pipe.

Factors such as multiple utility services can reduce the detectability of utility services.

Survey conducted to PAS 128:2022 Type M3P.

Where PAS128 utility detection and location quality levels could be determined the level is
shown in brackets alongside the apparatus. The table below shows the correlating
accuracies for each quality level.
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The BT cable shown on statutory undertaker records
could not be mapped. No duct was visible in the
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The electric cable shown on statutory undertaker
records could not be mapped.
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NOTE

Please call us so that we can briefly explain what is represented on this
drawing, the limitations of the techniques used and the effect of site
conditions at the time of the survey.

(Please call Zetica Ltd on 01993 886682 and ask for the projects team)
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Level Supporting Data

Limitations imposed by site conditions and current technologies mean that there can be no
guarantee of detection for utility services. It is the responsibility of the user to satisfy
themselves as to the location of site services prior to undertaking any excavation.

Base map taken from topographic survey.

Zetica do not accept responsibility for the accuracy of information supplied by third parties.

Where they could be obtained, the depths for apparatus that were traced by RFL are
identified alongside the apparatus in metres below ground level. The depths obtained are
modelled and do not necessarily indicate the exact depth to a duct or pipe.

Factors such as multiple utility services can reduce the detectability of utility services.

Survey conducted to PAS 128:2022 Type M3P.

Where PAS128 utility detection and location quality levels could be determined the level is
shown in brackets alongside the apparatus. The table below shows the correlating
accuracies for each quality level.

Drawing should be read in conjunction with report P13248-23-R1-A.
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The BT cable shown on statutory undertaker records
could not be mapped. No duct was visible in the
nearby manhole chamber.
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NOTE

Please call us so that we can briefly explain what is represented on this
drawing, the limitations of the techniques used and the effect of site
conditions at the time of the survey.

(Please call Zetica Ltd on 01993 886682 and ask for the projects team)

Notes

Legend

Communications Cables
BT British Telecom cables

Cable television cables

Combined water sewer
Surface water sewer

Utility Services

Drainage

A

Visual inspection±50 mm ±25 mm
Vertical AccuracyHorizontal Accuracy

A
B1P

B1

B2P

B2

B3P Undefined±500 mm

B3 ±500 mm Undefined

B4 Undefined Undefined

CATV

BT  OH British Telecom cables (overhead)
Communication cablesCOM

CD >
SW>

FW> Foul water sewer
Arrow indicates flow direction

Electricity cables
Electricity - high voltage cables

Electricity Cables
ELEC

HV

ELEC  OH Electricity cables (overhead)
Electricity - low voltage cablesLV

Gas pipes
Fuel Pipes

GAS OIL Oil pipes

Water pipes
Water Pipes

WA

BT(S) BT(S) OH

Statutory Undertakers Information
Utility service information from
statutory undertakers records
(linetype indicates service)

Overhead utility service information
from statutory undertakers records
(linetype indicates service)

Inaccessible for GPR

Inaccessible

MH Manhole
LP Lamp post

¦
UTL Unable to lift 

Unable to trace or service runs off site 

GU Gully

Abbreviations and annotations

SITE Site boundary
GPR detected linear featureGPR

Unknown utility seviceUNK

Inferred route Disturbed ground

Level Supporting Data

Limitations imposed by site conditions and current technologies mean that there can be no
guarantee of detection for utility services. It is the responsibility of the user to satisfy
themselves as to the location of site services prior to undertaking any excavation.

Base map taken from topographic survey.

Zetica do not accept responsibility for the accuracy of information supplied by third parties.

Where they could be obtained, the depths for apparatus that were traced by RFL are
identified alongside the apparatus in metres below ground level. The depths obtained are
modelled and do not necessarily indicate the exact depth to a duct or pipe.

Factors such as multiple utility services can reduce the detectability of utility services.

Survey conducted to PAS 128:2022 Type M3P.

Where PAS128 utility detection and location quality levels could be determined the level is
shown in brackets alongside the apparatus. The table below shows the correlating
accuracies for each quality level.

Drawing should be read in conjunction with report P13248-23-R1-A.

±150 mm or ±15% of detected
depth, whichever is greater

Two techniques with post
processing

Inferred location

±40% of detected
depth

±40% of detected
depth

±15% of detected
depth

±15% of detected
depth

Two techniques no post
processing
One technique with post
processing
One technique no post
processing
One technique with post
processing
One technique no post
processing

±150 mm or ±15% of detected
depth, whichever is greater
±250 mm or ±40% of detected
depth, whichever is greater
±250 mm or ±40% of detected
depth, whichever is greater

B

C

D

E

F

G

H

ABG Service runs above ground
Service runs to a buildingBDG

GV Gas valve

ER Earth rod
Fire hydrantFH

EP
TLP Telegraph pole

Electric pole

WV Water valve
Water metreWM

CCTV CCTV pole

MP Marker postDP Downpipe
TL Traffic light

Other

PO Post

Horizontal Scale (A1)

3 of 3
Sheet

J. HuntN. Haynes

Date of Survey Issue Date

Checked byDrawn by

Title

IssueDrawing No.

DWG01

Client

Project Code

P13248-23

1:150

Project

Issue Drawn Checked DateRemarks

Location

Draft issue, for commentA NH JH 14/08/2023

Utility Services Plan

Norwich Utility Survey

Site off Barnard Rd, Norwich

BRD Environmental Ltd.

Draft
User to check for latest issue

07/08/23-09/08/23

B

17/08/2023

Zetica Ltd.
Zetica House
Southfield Road
Eynsham
OX29 4JB
UK
Tel: 44 (0)1993 886682
Fax: 44 (0)1993 886683
Email: projects@zetica.com

www.zetica.com

Overview

Draft issue, for commentB NH JH 17/08/2023

AutoCAD SHX Text
N



                                                                  

 
 

 

 

 

 

 

 

 

 

 

 

 

Appendix F 
Catchment Layouts 

 

 

 

 

 

 

 

 

 

 

 
  



37
34

42

2

35

S1

STN1

S2

STN2

S3

S4

S5

S1

STN1

S2

STN2

S3

S4

S5

37
34

42
35

Stage 2 - Concept Design
Scale DateJPL Ref. @ A1- - -
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A1Jackson Consulting Engineers Limited©

HENRY RILEY LLP
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NORWICH

CATCHMENT LAYOUT

002791 JPL ZZ ZZ DR D 4001 S2 P01

HRL02791 1:500 OCT 2023

P01 15.11.23 MWh MPWISSUED FOR INFORMATION
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KEY

PHASE 1 EXISTING
ROOF AREA =4,195m²

PHASE 1 TOTAL IMPERMEABLE AREA = 7,251m² (71%)
PHASE 2 TOTAL IMPERMEABLE AREA = 2,260m² (51%)

PHASE 1 SITE AREA = 10,274m²
PHASE 2 SITE AREA = 4,434m²

SITE BOUNDARY

KEY

PHASE 2 EXISTING IMPERMEABLE
HARDSTANDING = 2,260m²

TOTAL SITE AREA = 14,708m²

PHASE 1 EXISTING IMPERMEABLE
HARDSTANDING = 3,056m²

PHASE 1 PROPOSED
ROOF AREA =2,033m²

PHASE 1 TOTAL IMPERMEABLE AREA = 8,526m² (83%)

PHASE 1 SITE AREA = 10,274m²
PHASE 2 SITE AREA = 4,434m²
TOTAL SITE AREA = 14,708m²

PHASE 1 PROPOSED IMPERMEABLE
HARDSTANDING = 6,493m²

1. DO NOT SCALE THIS DRAWING. THE CONTRACTOR SHALL VERIFY ALL
DIMENSIONS AND EXISTING CONDITIONS ON SITE PRIOR TO COMMENCING THE
WORKS.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS, ENGINEERS AND SPECIALISTS DRAWINGS AND SPECIFICATIONS.

3. ALL DIMENSIONS IN MILLIMETRES UNLESS NOTED OTHERWISE. ALL LEVELS IN
METRES UNLESS NOTED OTHERWISE.

4. ANY DISCREPANCIES NOTED ON SITE ARE TO BE REPORTED TO THE
ENGINEER IMMEDIATELY.

5. THIS DRAWING IS BASED ON THE FOLLOWING:
· CARTER JONAS DRAWING No. J0073959-23-01_ISSUE 09,  DATED 01.09.2023
· CORSTORPHINE & WRIGHT DRAWING No. 19408-300, REV DR, DATED 03.10.2023
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Appendix G 
Greenfield Runoff Calculation 

 

 

 

 

 

 

 

 

 

 

  



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Mark Wren

Site name: Phase 1

Site location: Barnard Road

Site Details
Latitude: 52.64379° N

Longitude: 1.21612° E

This is an estimation of the greenfield runoff rates that are used to meet normal best
practice criteria in line with Environment Agency guidance “Rainfall runoff management
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-
statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates
may be the basis for setting consents for the drainage of surface water runoff from
sites.

Reference: 793706816

Date: Oct 26 2023 08:35

Runoff estimation approach IH124

Site characteristics
Total site area (ha): 1.0274

Methodology

Q  estimation method:
Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 1 1

HOST class: N/A N/A

SPR/SPRHOST: 0.1 0.1

Hydrological
characteristics Default Edited

SAAR (mm): 619 619

Hydrological region: 5 5

Growth curve factor 1 year: 0.87 0.87

Growth curve factor 30
years:

2.45 2.45

Growth curve factor 100
years:

3.56 3.56

Growth curve factor 200
years:

4.21 4.21

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge

rates are set at 2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent

for discharge is usually set at 5.0 l/s if blockage

from vegetation and other materials is possible.

Lower consent flow rates may be set where the

blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the

use of soakaways to avoid discharge offsite

would normally be preferred for disposal of

surface water runoff.

Greenfield runoff rates Default Edited

BAR

BAR

BAR

We use cookies on this site to enhance
your user experience

By clicking the Accept button, you agree to us doing
so.

OK, I AGREE  MORE INFO



Q  (l/s): 0.15 0.15

1 in 1 year (l/s): 0.13 0.13

1 in 30 years (l/s): 0.37 0.37

1 in 100 year (l/s): 0.53 0.53

1 in 200 years (l/s): 0.63 0.63

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com.

The use of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at

www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use

of these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the

Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational

characteristics of any drainage scheme.

BAR

We use cookies on this site to enhance
your user experience

By clicking the Accept button, you agree to us doing
so.

 



                                                                  

 
 

 

 

 

 

 

 

 

 

 

 

 

Appendix H 
Falling Head Test Results 

 

 

 

 

 

 

 

 

 

 

 



SOAKAGE TEST RECORD

Client:
Project Title
Project No.

Trial Pit Number WS03
Test Number 1
Borehole depth for test 5.06 m
Borehole diameter 0.10 m
Borehole area 0.0079 m

Depth to groundwater prior to test Dry m
Date of Test 23/08/2023
Logged by Sam Walker
Description of Soil under Test

Elapsed Time Depth to Water

min m
0 2.07

0.5 2.91
1 3.48

1.5 3.54
2 3.55

2.5 3.58
3 3.62

3.5 3.63
4 3.63

4.5 3.67
5 3.68

5.5 3.70
6.5 3.72
7.5 3.75
8.5 3.77
9.5 3.78
10.5 3.80
15.5 3.87
20.5 3.92
29.5 3.98
39.5 4.03
49.5 4.07
59.5 4.10
69.5 4.12
79.5 4.15

Soil Infiltration Rate f  = 2.88 x 10 m/s

Comments

Honeyview Investments Ltd
Barnard Road, Norwich
BRD4290

SOIL INFILTRATION RATE
(BRE Digest 365 : Soakaway Test - within borehole)

V75-V25 is the effective storage volume in the trial pit between 75% and 25% effective depth:

Soil infiltration rate, f , is calculated from the time taken for the water to fall from 75% to 25% effective storage depth in the pit.

and A50 is the internal surface area of the trial pit up to 50% effective depth and including the base area:

where, T75 (0.4 mins) is the time for the water level to fall to 75% effective depth (2.82m bgl)

thus, T75-T25 is the time for the water level to fall from 75% to 25% effective depth:

and T25 (143* mins) is the time for the water level to fall to 25% effective depth (4.31m bgl)

f  =  (V75-V25)/A50(T75-T25)

T75-T25 = 142 mins

Summary of Calculations and Result

Slightly gravelly SAND over slightly clayey SILT over very clayey SAND. 
(SHERINGHAM CLIFFS FORMATION)

Test Details

Test Record

Plot of water level against elapsed time

Calculation based on extrapolated results.  Use as a guide only.

V75-V25 =  0.0117 m³

A50 =  0.4775 m²

-5.06

-4.31

-3.57

-2.82

-2.07

0 300 600 900 1200 1500

Elapsed time, minutes

Test Data

Extrapolated

Full

75%

50%

25%

Empty

BRE365 Borehole Test Norwich WS3
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