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Introduction 

This statement identifies flooding or surface water management issues relating 
redevelopment of the brown field site to the west of the Garwood Street in South Shields. As 
the development is entirely within Flood Zone 1, occupies less than a hectare and will not 
constitute a change of use to a more vulnerable class, this statement is intended to provide a 
summary of the key flood risk information and is not formatted to provide the level of detail 
that would typically be presented in a comprehensive flood risk assessment. 

 

Site Location 

The proposed development is located to the west of Garwood street and south of Smith street 
in South Shields. The developable site is the eastern side of a wider site that is subject to future 
development. The site is brown field that was previously occupied by residential properties 
that have been demolished. 

The proposed developable area is centred on National Grid Reference 435769mE, 565854mN 
and the development zone covers an area of approximately 0.79 hectares.  The lowest level 
of the site is 4m AoD which is at proposed site access from Smith Street. The high point of the 
developable area is 6m AoD this is along the Southern boundary at the bottom of a large 
embankment. 

Nearby water features include the following: -  

 River Tyne (Main River) - approximately 400m to the west of the site 
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The Proposed Development 

The proposed development consists of a 9 commercial units and the associated access road 
and parking.  

Proposed Site Layout – IB Architects 
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Fluvial and Tidal Flood Risk 

The flood maps for planning provided by the EA indicate the extent of extreme flooding from 
surface water, rivers or the sea and reservoirs that would occur without the presence of flood 
defences.  The maps indicate that the site is entirely within Flood Zone 1 and therefore has 
less than 0.1% chance of fluvial flooding each year. 

It should be noted that the flood map areas assume no defences and does not consider the 
likelihood that flood risk will be increased by climatic change.   

 

Flood Risk Zones (Fluvial and Tidal) – EA 
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Surface Water Flood Risk 

The plan below is an extract from the EA surface water flood risk map which shows that there 
is a low risk of surface water flooding within the site boundary covering approximately 50% 
of the site. As the site is currently brown field with no formal drainage present this would be 
expected.  

The EA flood plans represent the best available current information on the extent of flood risk.  
However, it should be noted, that these maps are indicative only, and are to be used as a basis 
of consultation and not as the sole basis for decisions on where planning policies apply.   

Surface Water Flood Risk - EA 

The way in which the Environment Agency categorises is summarised in the table below:- 

Surface Water Flood Risk Zone Definitions – EA 
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Surface water flood maps use LIDAR information to identify low areas of topography where 
surface water can become trapped and in lieu of more detailed information, a particular 
discharge rate is assumed to quantify how quickly the flood water will drain. 

It should be noted that the proposed development will be constructed over this area which is 
shown to be at risk of surface water flooding and the new drainage system has been designed 
to accommodate all storm events for up to and including the 1 in 100 year event with a 45% 
allowance for climate change, with no resulting flooding.   

 

Other Flood Risks  

The site is at risk of flooding from reservoirs in the event these structures were to fail. The 
likelihood of this happening is considered to be minimal and as a result deemed not to be a 
significant risk. The phase 1 SI and online Magic Maps GIS identify that the site is at low risk of 
flooding from groundwater, however additional intrusive site investigation is to be carried out 
at later stages. 
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Existing Drainage 

There is currently identified on site an adopted combined sewer. This is believed to have 
served the residential properties that used to occupy the site. This drain is now considered to 
be out of use and the upstream chambers were not located during a survey works. 

In addition to the combined sewer the site has surface water and foul drainage to the east in 
Garwood street and a large diameter combined sewer to the north in Smith Street. 

Public Sewer Network – Northumbrian Water 
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Surface Water Drainage 

Discharge Location 
Infrastructure protocol states that a designer should consider the following in order of 
preference before finalising a surface water design statement for the development. 

1. Discharge via infiltration, or where this is not reasonably practicable, 
2. Discharge to a watercourse, or where this is not reasonably practicable, 
3. Discharge to a public sewer network. 

Method 1 – Discharge via infiltration 

The initial ground investigation confirms that the ground conditions are unlikely to be suitable 
for surface water discharge via Infiltration.    

Therefore, it is considered unfeasible to rely on this method of discharge.  

Method 2 – Discharge to a watercourse 

The nearest watercourse is approximately 400m away from the site. Any discharge directly 
into the watercourse would require a new drain to be laid under an existing public highway 
and then under an area of land which is under third party ownership. 

Method 3 – Discharge to a public sewer network 

An existing public surface water overflow sewer with a diameter of 1200mm lies under the 
junction of Smith Street, Temple Town and Corstorphine Town. This drain then heads west 
and ultimately discharges into the river Tyne. A pre-planning enquiry has been submitted to 
Northumbrian Water to explore the possibility of a connection into their sewer network. Their 
response confirms that a maximum discharge rate of 7 l/s can be accommodated within the 
sewer at manhole 5916 if methods 1 and 2 above are unfeasible. However, a restricted flow 
rate set to Greenfield Runoff Rate will be implemented for site.  

Method 3 provides the most feasible surface water discharge option.  

Proposed Drainage Design Strategy 

Existing Drainage 

Before considering the proposed drainage strategy it is important to consider how surface 
water from the site currently drains.  It can be seen from a walkover survey and the 
topographical survey that although the NWL plans show existing sewer infrastructure, the site 
does not currently benefit from any formal positive drainage system. This is also backed up by 
the surface water flooding plan from the EA included earlier in this report. 
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To find the greenfield run off rates for the site, the IH124 method within HR Wallingford 
software has been used and is summarised below. 

Storm Event Discharge Rate for the 
development based on 

impermeable areas - 0.79ha 
(l/s) 

1 in 1 year 2.9 

1 in 30 year 5.9 

1 in 100 year 7.1 

QBAR 3.4 

 

Proposed Drainage 

Separate foul and surface water drainage will be provided to service the development. These 
drains will connect to the existing NWL public sewer via the manholes identified in the PPE 
response (Appendix C).They have accepted that the foul flows can discharge unrestricted into 
Manhole 6905. They have advised that a maximum discharge rate of 7.0 l/s will be acceptable 
into manhole 5916. 

The drainage strategy can be found in Appendix E.  This shows that the parking bays will be 
constructed using a permeable construction that will provide source control, attenuation and 
a level treatment that will improve the water quality. The remainder of the site impermeable 
areas will be drained by traditional methods, RWPs and road gullies.  The surface water flows 
from the site will be restricted to Greenfield Runoff Rate of 3.4 l/s (QBAR)  which is well within 
the advised acceptable flow rate by NWL. This will be achieved using a hydrobrake flow control 
with the excess flows stored in a below ground cellular attenuation system. Details of which 
are included in the drainage strategy. 

Although this is a brownfield site, in accordance with the NPPF and LLFA requirements, surface 
water discharge will be required to be limited as close as possible to the greenfield runoff rate 
based of the drained areas of the development. Exceedance flows generated by the 
development are required to be managed on site. National Standards and Core Strategic Policy 
CS17 and UDP Policy POL14 require surface water drainage systems to be designed to meet 
the following requirements: 

 No surcharge for a 1 in 2-year return period event 

 No flooding for a 1 in 30-year return period event 

 No flooding of buildings or third-party land for a 1 in 100 year return period event with 
an allowance for climate change.  As stated previously in this report, 45% climate 
change will be applied to peak rainfall rates in keeping with current EA guidance. 
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Hydraulic modelling has been undertaken and the results are presented in Appendix F. These 
show that the drainage system will attenuate surface water flows to 3.4 l/s which is within the 
allowable discharge rate from NWL for all events up to and including the 1 in 100 plus 45% 
climate change event.   

No flooding will occur for all events up to and including the 1 in 100 plus 45% climate change 
event.  Modelling shows surcharging during the 1 in 1 year, 1 in 30 year and 1 in 100 year 
events.  The surcharge events are within design tolerances for the network and do not present 
a risk to the safe operation of the site or impede access/egress.   

Flows will be restricted using four Hydrobrake Optimum device. 

Water Quality 

CIRIA Document C753 – The SuDS Manual provides guidance on the required Water Quality 
Management. For sites which will drain to a surface water system, a table is provided 
containing pollution hazard indices for different land use classifications (see below).   

Pollution Hazard Indices – C753 

 

For the building, access road and associated parking areas the ‘pollution hazard level’ is 
adjudged to be ‘Low’.  This is because there is less risk of pollutants washing into the surface 
water drainage system compared to heavily used roads or industrial premises.   
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The ‘pollution hazard level’ of runoff from the roofs of residential buildings is adjudged to be 
‘very low’. The anticipated pollution hazard indices comprise of Total Suspended Solids (TSS), 
Heavy metals (Metals) and Hydrocarbons.  The table confirms the following mitigation 
indices for this development.  

Area Hazard Level TSS Metals Hydrocarbons 
Roofs Low 0.3 0.2 0.05 

External Trafficked Areas Medium 0.7 0.6 0.7 

 

C753 provides indicative SuDS mitigation indices that can be achieved for a range of SuDS 
components.  

SuDS Mitigation Indices – C753 

All parking areas are proposed to be drained via permeable paving, which will provide a 
suitable level of treatment for the proposed use. The main access road and roof drainage, as 
well as the treated car park run off will all pass through a downstream defender.  

Maintenance 

The surface water drainage must be maintained to ensure that it will continue to perform as 
designed.  The drainage within the curtilage of the site and prior to the connection, with either 
the existing private sewers or the public networks, will be maintained by the owner/occupier.   

C753 provides typical maintenance activities and required frequency for a range of drainage 
components.  Those listed below are applicable to the drainage system proposed at this 
development. 
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Permeable Paving Maintenance – C753 

Specific maintenance information will be provided by the manufacturer of the permeable 
paving system that is installed and this information will be added to an Opereation and 
Maintenance manual to be provided to the occupier. 

Maintenance information for the other drainage components can be found below based on 
industry best practice.  
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Drainage 
Component 

Comments Regular 
Maintenance 

Occasional 
Maintenance 

Remedial 
Maintenance 

Flow Control 
Chamber 

Positioned 
within road 
junction but to 
one side to 
facilitate access 

Inspect monthly 
for 3 months then 
annually and after 
every significant 
rainfall event.  

Ensure pivoting by-
pass door is in good 
working order using 
the operating rope 
which should be 
within reach of the 
chamber cover. 
Remove silt from 
chamber when it 
exceeds 100mm. 

Ensure unit is 
securely fixed to 
chamber wall and 
fix any broken 
parts 

Silt Trap 
chambers / 
Gullies with 
silt traps 

These have 
positioned prior 
to flows 
entering the 
piped drainage 
system and 
prior to RWPs 
connecting into 
permeable 
paving sub base  

Inspect monthly 
for 3 months to 
check silt 
accumulation and 
establish silt 
removal 
frequencies. 

Remove silt from 
chamber every 2 
years or when it 
exceeds 100mm. 

Repair physical 
damage if 
necessary 

Pipes 
drainage 
system and 
manholes 

These have 
been positioned 
where there is 
good access  

Inspect monthly 
for 3 months and 
then annually. 
Identify any areas 
that are not 
operating 
correctly and if 
necessary, take 
remedial action. 

Every 5 years or as 
required survey 
inside pipes using 
CCTV to check for 
sediment build up 
and remove if 
necessary. 

Repair physical 
damage if 
necessary 

Drainage System Maintenance Schedule 
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Foul Water Drainage 

A pre-planning enquiry has been submitted to NWL for them to assess whether new foul 
drainage from the development can be connected into the existing combined public sewer 
which runs within our site boundary. Their response in Appendix C confirms that this is 
acceptable. Our intension is to connect into the manhole at the boundary 6905 with the  
existing length on drainage within the site boundary legally abandoned and removed as part 
of our works, once this length is proven to no longer be a live drain. 

All private foul water drainage should be designed in accordance with the current Building 
Regulations Part H and will be maintained by the owner/occupier. 
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Conclusions 

Flood Risk 
Jasper Kerr Consulting Engineers Ltd were commissioned by South Tyne Building Supplies to 
undertake a Flood Risk Assessment (FRA) and Drainage Strategy to be submitted with the full 
Planning Application for the proposed development at a vacant development plot to the south 
of Smith Street, South Shields. The development comprises nine mixed-use commercial units  
with associated infrastructure and parking. The overall development covers an area of 0.79 
Ha with the positively drainage impermeable area equating to 0.58Ha. 

The EA’s Flood Zone Maps shows that the site is located within Flood Zone 1, where there is 
less than a 0.1 per cent (1 in 1000) chance of flooding occurring each year.  It can therefore be 
considered that the Sequential Test has been passed.  

In accordance with Planning Policy Guidance, as the site is within Flood Zone 1, incorporating 
“Less Vulnerable” development, the development is appropriate without the need for an 
Exception Test. 

EA flood plans show that there is 1 area within the existing site which is classified as having a 
low surface water flood risk.  The area in question is to the north of the site, this area is very 
flat and currently doesn’t benefit from any positive drainage. The site will be reprofiled and 
positive drainage installed which will effectively remove the majority of the contributing area 
for the surface run-off from the site and hence the source of this area of standing water will 
be removed.  

It has been demonstrated that the proposed development will have a low to very low risk of 
flooding from surface water, sewers and groundwater.   

This Flood Risk Assessment has confirmed that the proposed development is appropriate and 
sustainable in the terms as set out in NPPF.  
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Drainage Strategy 
The site is underlain with glacial till which is relatively impermeable and therefore the site is 
not suitable to discharge surface water via infiltration. 

The nearest watercourse is approximately 400m away from the site. Any discharge directly 
into the watercourse would require a new drain to be laid under an existing public highway 
(Broad Law) and then under an area of land which is under third party ownership. This would 
cause heavy disruption to the area particular in the location at the roundabout immediately 
south of the proposed development.  

There are public sewers within the highways to the north and the east of the development.  
The most acceptable sewer for surface water is a manhole to the west of the whole site 
boundary without crossing third party land.  A pre-planning enquiry has been submitted to 
Northumbrian Water who have confirmed that they will permit surface water to discharge 
into the surface water sewer at a rate not exceeding 7 l/s.  They have also confirmed that foul 
water from the development can connect into the combined sewer within the site boundary 
prior to the connection within Smith Street.  

The drainage strategy presented in Appendix E shows that surface water will be attenuated 
at a rate equivalent to the calculated greenfield runoff rate for QBAR. The discharge will be 
limited to 3.4 l/s through the use of a hydrobrake flow control device. Storage of attenuated 
storm water will be catered for in a combination of permeable parking bays and a cellular 
storage structure.  
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Report Conditions 

The report is based on the information that has been acquired and/or made available to Jasper 
Kerr Consulting Engineers Ltd via the various searches and consultations undertaken as part 
of this assessment.  In some cases, anecdotal information has been relied upon, where 
documented evidence has been lacking. 

The conclusions drawn in the above report are considered correct although any subsequent 
additional information may allow refinement of the conclusions.  

All work carried out in preparing this report has utilised and is based upon Jasper Kerr 
Consulting Engineers Ltd professional knowledge and understanding of current UK standards 
and codes, technology and legislation.  Changes in this legislation and guidance may occur at 
any time in the future and cause any conclusions to become inappropriate or incorrect.  

This report has been prepared using information contained in maps and documents prepared 
by others.  Jasper Kerr Consulting Engineers Ltd can accept no responsibility for the accuracy 
of such information. 
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Appendix A 
Site Location Plan 
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Appendix B 
Topographic Survey 

 



STEEP BANK

STEEP BANK

STEEP BANK

STEEP BANK

STEEP BANK

STE
EP B

ANK

STEEP BANK

TA
R

M
AC

TA
R

M
AC

TA
R

M
AC

PAVING

TARMAC

TARMAC

TARMAC

TARMAC TARMAC TARMAC

BRICK BUILDING

BUILDING

BU
IL

D
IN

G

PALLISADE FENCE
PALLISADE FENCE

PA
LL

IS
AD

E 
FE

N
C

E

PA
LL

IS
AD

E 
FE

N
C

E

PA
LL

IS
AD

E 
FE

N
C

E

PA
LL

IS
AD

E 
FE

N
C

E

PA
LL

IS
AD

E 
FE

N
C

E

PALLISADE FENCE

PALLISADE FENCE

PALLISADE FENCE

PALLISADE FENCE

PALLISADE FENCE

PA
LL

IS
AD

E 
FE

N
C

E

PA
LL

IS
AD

E 
FE

N
C

E

PA
LL

IS
AD

E 
FE

N
C

E

PALLISADE FENCE

PALLISADE FENCE

PALLISADE FENCE

Thick O
vergrow

th Bram
bles and Trees

HEDGE

HEDGE

SH
R

U
BS

SH
R

U
BS

SH
R

U
BS

SH
R

U
BS

SH
R

U
BS

SH
R

U
BS

SH
R

U
BS

SH
R

U
BS

THICK OVERGROWTH

THICK OVERGROWTH

THICK OVERGROWTH

THICK OVERGROWTH

THICK OVERGROWTH

5

5

5

5

5 4

4

4

6

6

6

6

6

65

5

5

Approx position of Trees

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

GRAVEL

C
O

N
C

R
ETE R

IN
G

S AN
D

 BLO
C

KS FILLED
 W

ITH
 C

O
N

C
R

ETE

TARMAC

TA
R

M
AC

TA
R

M
AC

TA
R

M
AC

TA
R

M
ACTARMAC

TARMAC

TARMAC

TARMAC

TARMAC

TARMAC

TARMAC

C
O

N
C

R
ET

E

C
O

N
C

R
ET

E

TARMAC
TARMAC

SMITH STREET

SMITH STREET

G
AR

W
O

O
D

 S
TR

EE
T

G
AR

W
O

O
D

 S
TR

EE
T

G
AR

W
O

O
D

 S
TR

EE
T

TE
M

PL
E 

TO
W

N

TE
M

PL
E 

TO
W

N

43
55

50
E

43
55

50
E

43
56

00
E

43
56

00
E

43
56

50
E

43
56

50
E

43
57

00
E

43
57

00
E

565750N 565750N

565800N 565800N

565850N 565850N

565900N 565900N

6.74

6.59
FHT

FHT

4.08

4.10
6.57

6.81

7.15

FHT

FHT

FHT

7.01

7.19

7.53

8.16

FHT

FHT

FHT

FHT

14.37
RHT

10.97
RHT

12.44

12.45

RHT

RHT

7.95

8.26

8.62

FHT

FHT

FHT

4.37

4.32

4.53

4.58

4.59

4.62

4.82

4.99

5.29

5.35

5.50

5.73

5.63

5.88

5.86

5.855.876.12

6.106.51
6.5110.79

10.74

10.89
10.59

10.62 10.50

10.10

10.47

10.05

4.70

4.25

4.79

4.99

4.42

4.58
5.28

5.40

4.88

5.17

5.58

5.69
5.49

5.45

5.15

5.15

5.40

5.20

4.89

5.19

5.32

5.21

5.04

4.85

4.78

VEG

4.894.94

4.88

4.68

4.84
4.81

4.65

4.54

4.78

4.66

LP

4.53

4.55

4.48

4.40

4.30

4.46

4.52

4.61
4.50

LP

4.44

4.38

4.25

4.28
4.15

4.08

TP
4.11
S

4.18
4.19

4.
23

4.44

4.41

4.354.23

4.0
9

4.
27

4.
38 4.44

4.25

VEG

LP

4.36

4.23
4.08

4.27

5.14

5.16

4.09

4.19

4.20

4.25

4.
214.

715.
005.

325.5
0

5.43

5.38

5.16

4.
85

4.68

4.35

4.14

4.04
TAR

TAR

TAR

TAR

TA
RTA

R

TA
RTA

R

TA
R

TAR

TAR

TAR

TA
R TAR

TAR

TAR

TAR

LP
LP

5.44

5.65

5.79
5.84

5.84

5.89 5.81 5.71

5.725.56 5.55 5.36
5.34

5.20 5.13
4.86 4.79

4.18

4.03

VEG

5.69
5.89

5.92

5.84

5.91

5.94

5.92

5.96

5.81

5.64

5.76

5.51

5.49

5.41

5.36

5.26

5.12

5.03

4.96

4.84

4.76

5.38

5.63

5.82

5.70

5.63

5.48

5.31

5.18

5.39

5.22

5.07

5.03 5.28

5.44

5.60

5.76

5.66

5.61

5.
10

5.
17

5.
29

5.
41

5.
54

5.
63

6.
06

6.
24

6.
22

6.0
1

6.2
3

6.
26

5.78

5.92 5.88

5.92

5.79

5.91 6.01

5.96

6.00

5.99

5.98

5.92

5.81

LP

6.24

6.67

6.04
MHC

5.67

5.66

5.82

5.82

5.90

5.95

5.90

5.93
5.90

5.75

5.68

5.72

5.56

5.42
5.73

5.84

5.88

6.04

6.07

6.02

5.92

5.97

6.05

6.02

5.98

6.02

5.98
5.94

5.91

5.87

5.63
5.64

5.55

5.925.94

5.91 5.95

5.89

5.91

6.464

6.213

6.075

5.930
5.985

6.640

6.397

5.97

5.91

5.93
5.96

5.97

5.99

5.91

5.82

5.69

5.80

5.62

5.77

5.90
5.71

5.455.48

5.83

5.92

5.81

5.83

5.61

5.63

5.54

5.29

LP

4.81

4.92

4.83

TRE200

TRE200

5.03

5.12

S

S

4.64

4.74

4.81

SP

4.85

GU

LP

5.00

FH

4.98

4.99

5.03

5.14

5.23

5.25

5.36

5.23

4.88

4.80
4.98

4.76

4.82

4.73

4.66
4.72

GU

5.18
CABCL

5.42

5.51

5.
66

5.
89

5.
98

5.60

5.67

5.43
5.50 5.51

5.57 BOL BOL
5.61

5.62

5.79

5.89

5.92

LP
5.81

5.58

5.84

5.65

5.
58

5.
28

4.
65 4.35

4.21

4.16

4.12

4.07 3.97

5.67

5.685.70

5.71 MH

MHMH

MH

5.74
5.73

EBOX
EBOX

5.49
CABCL 5.40

5.47
5.415.305.355.26

GU

4.654.63

4.88

4.93

5.04

5.06
5.13

5.33

5.48

5.34

5.30

5.22

5.27

5.53

MH

MH

LP

5.43 3.994.114.134.174.194.394.
69

5.
335.

575.
60

5.46

4.30

4.15

4.205.
17

5.
42

5.
40

5.
315.

28

5.2
3

6.12
TRE300

5.84
S

FH
GU

SP LP 4.55

4.53

4.24
GU 4.07 LP

4.00
3.98

4.01

4.70

4.53

4.38

4.24

4.12

4.03

3.94
3.94

3.90

3.
84

4.0
5

4.28

4.03

3.92

3.8
73.

803.82

3.853.873.924.01

4.
05

4.
184.

425.
015.

305.
41

5.
395.

365.
29

5.255.16

5.05

4.99

4.944.94

4.84

4.79

4.76

4.68

4.61

3.96 3.93

GU
3.82

3.87

3.93

4.06 4.
12

4.
06

4.074.184.
08

4.
10

VEG

4.124.05

4.07

4.0
84.

04

3.94

3.853.84

3.88

4.04

3.93

3.94
4.67

4.37

4.36
TPLP4.10

MH 4.30
4.23

4.26 4.37 4.344.23 4.37 4.44
4.32

GU

6.70
FHT

LP

4.22

4.37

4.45

4.61

4.70

4.81

4.89

5.04

5.21

5.26

5.45

5.60

5.62

GU

LP

TP

GU

LP

GU

LP

GU

LP

4.84
MH

4.84

4.72

4.61

4.53
4.43

4.37

4.31

4.4
8

4.43

4.35

4.28

4.21

4.39

4.57

4.68

4.48

5.51

LP

5.75

5.79

TAR

TAR

TAR

TAR

GU

5.89
5.81

5.79
5.945.85

5.93

6.09

VEG

5.82

5.84
5.83

MH
MH

5.74

5.64

6.13

6.07
6.05

5.83

5.77

5.71

5.66

5.59

5.62

5.58

5.51

5.48

5.52

5.42
MH

5.40

5.
52

5.47

5.34

5.20

5.08

4.93

4.79

4.73

4.73

5.28

5.18

5.00

4.85

4.79
MH

4.71

4.64

4.
71

4.63

4.56

4.48

4.45

5.78
5.805.83

4.33
MH

4.31
MH

5.41
MH

4.104.10
TRE200TRE200

3.96

4.13

4.09

4.114.08

4.
88

4.79

4.95

5.02

5.07

5.
34

4.095.09

5.65

5.
996.

03

5.59
MH

5.73
MH

5.74
MH

5.75
MH

4.109

4.193

4.339

4.453

4.519

4.531

4.558

4.659

4.705

4.797

4.714

4.624

4.555

4.472

4.434

4.436

4.284

4.186

4.083

4.138

4.14

4.13

4.15

4.15

4.18

4.19 4.
24

4.
24

4.24

4.19

4.30

4.40

4.54

4.63

4.72

4.83

4.92

5.00

5.12

5.19

5.26

5.38

5.58

5.61

5.65

5.98
6.10

5.88

5.86

5.75

5.95

6.12

6.10

5.97

BB

5.72
MH

Topo Survey

1 : 500

26/08/2022

347 Garwoodtopo

email : Davecowansurveysltd@hotmail.co.uk

Garwood Street
South Shields

South Tyneside Building Supplies

NB: All underground services shown on this drawing have been surveyed using a cable locator
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Flood Risk Statement & Drainage Strategy    
Garwood Street, South Shields 
JK-7325 

Appendix C 
NWL Sewer Record Plan and Correspondence 



 

  
 

 
 
 

 

Northumbrian Water 
Developer Services 

Leat House  
Pattinson Road 
Washington 

NE38 8LB 
 

Northumbrian Water Limited 
Registered in England and Wales No 2366703 
Registered office: Northumbria House 

Abbey Road, Pity Me, Durham, DH1 5FJ 

 

Email:   developmentenquiries@nwl.co.uk 
Our Ref:  309358 
 
Thursday, 25th June 2026 
 
Jasper Kerr 
Unit 7 Riverside Studios 
Newcastle upon Tyne 
NE4 7YL 
 
Dear Jack, 
 
Revalidated Pre-Planning Enquiry – Garwood Street, South Shields, NE33 5AG 
 
Further to your request for a revalidated  Point of Connection Application response for the above site, 
we are now able to provide the following response. 
 
We have based our response on the information in your application and accompanying 
correspondence.  Therefore, should any of the information now be different, then you must ensure 
that you inform us of any changes as further Network Modelling may be required and our response 
may also change, leading to this response being invalid. 
 
Northumbrian Water assesses the impact of the proposed development on our assets and assesses 
the capacity within our networks to accommodate and treat the anticipated flows arising from the 
development.  We do not therefore offer comment on aspects of planning applications that are 
outside of our area of control. 
 
Enclosed in this response is a scaled plan showing the approximate position of the water and sewerage 
networks within the vicinity of this site. 
 
We have changed the way contractors and developers can access our assets. 
 
Historically only our own staff and framework contractors could access our sewerage network. As of 
1st January 2018, we are allowing third party contractors to access our sewer network on a site by site 
basis, subject to certain conditions. 
 
Further information (including how to apply) is available from our web site - 
https://www.nwl.co.uk/services/developers/developer-sewerage-services/ 
 
Also enclosed is our extract showing locations within the approximate vicinity of this site that have, 
from our records, experienced flooding.  This has been provided to demonstrate the known flood risks 
within the vicinity which have been considered as part of our assessment on this enquiry. 
 
We have also carried out a review of your application and can confirm the following: 
 
Sewerage and Sewage Treatment 
 
Northumbrian Water would ask that you please separate the foul and surface water flows in 
accordance with Part H of the Building Regulations prior to the final connection to the public sewer. 

https://www.nwl.co.uk/services/developers/developer-sewerage-services/


 
All new connections to the public sewerage system must first be approved through the Section 106 of 
the Water Industry Act 1991 process prior to construction. 
 
Should you decide to proceed with this development, a fully completed Sewer Connection application 
form will be required.  These are available to download from the following link: 
 
https://www.nwl.co.uk/services/developers/developer-sewerage-services/new-sewer-connections-
s106/ 
 

• Foul Water Discharge  
 

The foul flows can discharge without restriction into the 300mm diameter combined public sewer off 
Smith Street at the north east corner of the site via manhole 6905. 
 

• Surface Water Discharge  
 

No surface water flow from the proposed development will be allowed to connect into the existing 
public sewerage system unless it is proven that the alternative options which are listed within Part H 
of the Building Regulations 2015 are not available: 
 
Rainwater from a system provided pursuant to sub-paragraphs (1) or (2) shall discharge to one of the 
following, listed in order of priority – 
 
(a) an adequate soakaway or some other adequate infiltration system; or, where that is not reasonably 
practicable, 
 
(b) a watercourse; or, where that is not reasonably practicable, 
 
(c) a sewer. 
 
If the more sustainable options prove to be unfeasible, a restricted surface water flow of 7 l/sec would 
be permitted to discharge into the 1200mm diameter overflow sewer at the junction of Smith Street 
and Corstophine Town to the north west corner of the site at or between manholes 5916, 5918 and 
5901. Any excess in flows must be attenuated on site.  
 

• For Information  
 

The Lead Local Flood Authority may require surface water flows to discharge at a different rate to 
that which has been agreed by Northumbrian Water.  As the statutory consultee on flood risk and 
drainage matters, they have the authority to do so therefore, we suggest that you contact them to 
discuss this in further detail.  
 
Written approval for all individual connections (direct or indirect) to the public sewerage system 
should be obtained through the Section 106 process, following completion of the detailed drainage 
design and before the commencement of any drainage works on site. 
 

• Storm Overflows 
 

We have identified that there are 2 storm overflows downstream of your proposed development.  
 

https://www.nwl.co.uk/services/developers/developer-sewerage-services/new-sewer-connections-s106/
https://www.nwl.co.uk/services/developers/developer-sewerage-services/new-sewer-connections-s106/


Attached is a copy of the Drainage and Waste Water Management Plan (DWMP) for the drainage area 
your proposed development sits within.  This plan shows the location of the storm overflows within 
the catchment and their current investment status as part of our storm overflow discharge reduction 
plan.  
   
If you require further information regarding any potential impact your proposed development may 
have on spill frequencies, please contact us to discuss how this could be provided. 
 

• Protection of Existing Sewerage Assets  
 

We wish to draw your attention to the existing sewers which pass through the site. These sewers could 
be diverted, protected or accommodated within your site layout with an appropriate easement.  
 
Part H of the Building Regulations also details the reasons why Northumbrian Water does not permit 
buildings to be built over or near to its sewerage network:  
 

• Undue risk in the event of failure of the drain or sewer  
• Maintaining access  
• Protection of the drain or sewer during construction  
• Protection from settlement  
• Protection against piling  
 

To discuss the diversion of this asset in further detail, please contact:  
 

Laura King  
07966230147  
laura.king@nwl.co.uk  
 

• Sewage Treatment Capacity  
 

The Sewage Treatment Works to which this development finally discharges to is Howdon and these 
works are able to accept the additional flows.  
 
Please note that this response is valid for 1 year only and you should resubmit your proposals should 
this period lapse prior to your development beginning. Protection of Existing Sewerage Assets 
 
Should you require any further assistance or information, then please do not hesitate to contact me 
at developmentenquiries@nwl.co.uk or alternatively on 07596315994, please quote our reference 
number above in any future correspondence. 
 
Yours sincerely, 
 

L Bowen 
 
Lyndsey Bowen  
Technical Support Advisor  
Developer Services  
 
 
 

mailto:developmentenquiries@nwl.co.uk
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Flood Risk Statement & Drainage Strategy    
Garwood Street, South Shields 
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Drainage Calculations 

 



Name Junction 
Type Easting (m) Northing 

(m)
Cover Level 

(m) Depth (m) Invert Level 
(m)

Chamber 
Shape

Diameter 
(m)

S10 Manhole 435558.750 565900.354 5.460 4.282 1.178 Circular 1.350
5916 Manhole 435556.614 565918.347 5.199 4.782 0.417 Circular 1.350
S9 Manhole 435617.404 565899.169 5.348 3.583 1.765 Circular 1.200
S8 Manhole 435664.959 565904.599 5.000 2.767 2.233 Circular 1.500
S1 Manhole 435650.874 565770.315 6.399 1.829 4.570 Circular 1.350
S2 Manhole 435659.337 565808.398 5.714 2.314 3.400 Circular 1.350
S3 Manhole 435635.686 565814.794 6.033 2.833 3.200 Circular 1.350
S4 Manhole 435648.119 565864.538 5.435 2.555 2.880 Circular 1.350
S5 Manhole 435677.260 565857.118 4.976 2.276 2.700 Circular 1.350
S7 Manhole 435687.440 565902.767 5.398 3.108 2.290 Circular 1.350
S11 Manhole 435684.767 565800.509 5.271 1.350 3.921 Circular 1.200
S12 Manhole 435694.916 565852.076 5.000 1.698 3.302 Circular 1.200

Name Lock
S10 None
5916 None
S9 None
S8 None
S1 None
S2 None
S3 None
S4 None
S5 None
S7 None
S11 None
S12 None

Inlets
Inlet Name Incoming Item(s) Bypass Destination Capacity Type

S10
5916
S9

S8

S1

S2

S3

S4

S5

S7
S11

Junction
Inlet 1.009 (None) No Restriction
Inlet 1.010 (None) No Restriction
Inlet 1.008 (None) No Restriction
Inlet 1.007 (None) No Restriction
Inlet (1) Catchment Area (15) (None) No Restriction

Inlet Catchment Area (6)
Catchment Area (7) (None) No Restriction

Inlet 1.000
2.000 (None) No Restriction

Inlet (1) Catchment Area (8) (None) No Restriction

Inlet (2) Pipe (1)
Pipe (2) (None) No Restriction

Inlet 1.001 (None) No Restriction
Inlet (2) Catchment Area (9) (None) No Restriction
Inlet 1.002 (None) No Restriction
Inlet (1) Catchment Area (10) (None) No Restriction

Inlet

1.003
Pipe (3)
Catchment Area (11)
3.000

(None) No Restriction

Inlet (1) 1.006 (None) No Restriction
Inlet Pipe (None) No Restriction
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Storm Phase: Surface Network 1
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Outlets
Outlet Name Outgoing Connection Outlet Type

S10
S9

S8

S1
S2
S3
S4
S5
S7
S11
S12

Junction
Outlet 1.010 Free Discharge
Outlet 1.009 Free Discharge
Outlet 1.008 Hydro-Brake®
Invert Level (m) 2.233
Design Depth (m) 1.500
Design Flow (L/s) 3.4

Objective Minimise Upstream Storage 
Requirements

Application Surface Water Only
Sump Available

Unit Reference CHE-0076-3400-1500-3400

0 1 2 3

Flow (L/s)

0

0.5

1

1.5

D
ep

th
 (m

)

Outlet 1.000 Free Discharge
Outlet 1.001 Free Discharge
Outlet 1.002 Free Discharge
Outlet 1.003 Free Discharge
Outlet 1.004 Free Discharge
Outlet 1.007 Free Discharge
Outlet 2.000 Free Discharge
Outlet 3.000 Free Discharge
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Exceedance Level (m) 5.295
Depth (m) 0.520
Base Level (m) 4.775
Paving Layer Depth (mm) 220
Membrane Percolation (m/hr) 1000.0
Porosity (%) 30
Length (m) 5.128
Long. Slope (1:X) 100.00
Width (m) 23.671
Total Volume (m³) 10.924

Dimensions

Conductivity (m/hr) 500.0

Advanced

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlets

Outgoing Connection Pipe
Outlet Type Free Discharge

Outlet

Outlets

Porous Paving Type : Porous Paving
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Exceedance Level (m) 5.679
Depth (m) 0.520
Base Level (m) 5.159
Paving Layer Depth (mm) 220
Membrane Percolation (m/hr) 1000.0
Porosity (%) 30
Length (m) 4.939
Long. Slope (1:X) 100.00
Width (m) 14.889
Total Volume (m³) 6.618

Dimensions

Conductivity (m/hr) 500.0

Advanced

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (1)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (1)

Inlets

Outgoing Connection Pipe (1)
Outlet Type Free Discharge

Outlet

Outlets

Porous Paving (1) Type : Porous Paving
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Exceedance Level (m) 5.238
Depth (m) 0.520
Base Level (m) 4.718
Paving Layer Depth (mm) 220
Membrane Percolation (m/hr) 1000.0
Porosity (%) 30
Length (m) 4.936
Long. Slope (1:X) 100.00
Width (m) 47.202
Total Volume (m³) 20.971

Dimensions

Conductivity (m/hr) 500.0

Advanced

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (2)
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlets

Outgoing Connection Pipe (2)
Outlet Type Free Discharge

Outlet

Outlets

Porous Paving (2) Type : Porous Paving
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Exceedance Level (m) 5.200
Depth (m) 0.520
Base Level (m) 4.680
Paving Layer Depth (mm) 220
Membrane Percolation (m/hr) 1000.0
Porosity (%) 30
Length (m) 6.893
Long. Slope (1:X) 100.00
Width (m) 46.182
Total Volume (m³) 28.651

Dimensions

Conductivity (m/hr) 500.0

Advanced

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (3)
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlets

Outgoing Connection Pipe (3)
Outlet Type Free Discharge

Outlet

Outlets

Porous Paving (3) Type : Porous Paving
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Exceedance Level (m) 5.200
Depth (m) 0.550
Base Level (m) 4.650
Paving Layer Depth (mm) 220
Membrane Percolation (m/hr) 1000.0
Porosity (%) 30
Length (m) 31.199
Long. Slope (1:X) 100.00
Width (m) 4.963
Total Volume (m³) 15.330

Dimensions

Conductivity (m/hr) 500.0

Advanced

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (4)
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (14) (1)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (2)

Inlets

Outgoing Connection Pipe (4)
Outlet Type Free Discharge

Outlet

Outgoing Connection Pipe (6)
Outlet Type Free Discharge

Outlet (1)

Outgoing Connection Pipe (9)
Outlet Type Free Discharge

Outlet (2)

Outlets

Porous Paving (4) Type : Porous Paving
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Exceedance Level (m) 5.200
Depth (m) 0.550
Base Level (m) 4.650
Paving Layer Depth (mm) 220
Membrane Percolation (m/hr) 1000.0
Porosity (%) 30
Length (m) 26.173
Long. Slope (1:X) 100.00
Width (m) 5.057
Total Volume (m³) 13.104

Dimensions

Conductivity (m/hr) 500.0

Advanced

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (5)
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlet Type Lateral Inflow
Incoming Item(s) Catchment Area (14)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (1)

Inlets

Outgoing Connection Pipe (5)
Outlet Type Free Discharge

Outlet

Outgoing Connection Pipe (7)
Outlet Type Free Discharge

Outlet (1)

Outgoing Connection Pipe (8)
Outlet Type Free Discharge

Outlet (2)

Outlets

Porous Paving (5) Type : Porous Paving

Project:

Company Address:

Date:

Designed by: Checked by: Approved By:

Report Details:

Storm Phase: Surface Network 1
Type: Stormwater Controls

27/07/2026

JA DH

8/37Created in InfoDrainage 2026.2



Exceedance Level (m) 4.946
Depth (m) 1.500
Base Level (m) 2.308
Number of Crates Long 64
Number of Crates Wide 14
Number of Crates High 3
Porosity (%) 95
Crate Length (m) 0.5
Crate Width (m) 0.5
Crate Height (m) 0.5
Total Volume (m³) 320.338

Dimensions

1.005 Type : Cellular Storage
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Inlet Type Point Inflow
Incoming Item(s) 1.004
Bypass Destination (None)
Capacity Type No Restriction

Inlet

Inlet Type Point Inflow
Incoming Item(s) Pipe (5)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (1)

Inlet Type Point Inflow
Incoming Item(s) Pipe (4)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (2)

Inlet Type Point Inflow
Incoming Item(s) Catchment Area (12)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (3)

Inlet Type Point Inflow
Incoming Item(s) Catchment Area (13)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (4)

Inlet Type Point Inflow
Incoming Item(s) Pipe (6)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (5)

Inlet Type Point Inflow
Incoming Item(s) Pipe (7)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (6)

Inlet Type Point Inflow
Incoming Item(s) Pipe (8)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (7)

Inlet Type Point Inflow
Incoming Item(s) Pipe (9)
Bypass Destination (None)
Capacity Type No Restriction

Inlet (8)

Inlets
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Outgoing Connection 1.006
Outlet Type Free Discharge

Outlet

Outlets
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Name Length (m) Connection 
Type Slope (1:X) Manning's n

Colebrook-
White 

Roughness 
(mm)

Diameter / 
Base Width 

(mm)

Upstream 
Cover Level 

(m)

Upstream 
Invert Level 

(m)

1.010 18.120 Pipe 23.820  0.6 150 5.460 1.178
1.009 58.665 Pipe 99.992  0.6 150 5.348 1.765
1.007 22.556 Pipe 395.714  0.6 450 5.398 2.290
1.003 30.070 Pipe 167.056  0.6 300 5.435 2.880
1.000 39.012 Pipe 33.338  0.6 225 6.399 4.570
1.008 47.864 Pipe 102.209  0.6 150 5.000 2.233
1.001 24.501 Pipe 122.504  0.6 300 5.714 3.400
1.002 51.274 Pipe 160.232  0.6 300 6.033 3.200
1.004 11.150 Pipe 28.445  0.6 300 4.976 2.700
1.006 4.353 Pipe 241.817  0.6 450 5.353 2.308
Pipe (1) 12.879 Pipe 7.324  0.6 100 6.020 5.159
Pipe (3) 8.465 Pipe 4.275  0.6 100 5.082 4.680
Pipe (4) 3.781 Pipe 1.614  0.6 100 5.084 4.650
Pipe (5) 4.115 Pipe 1.757  0.6 100 5.053 4.650
2.000 26.625 Pipe 51.104  0.6 150 5.271 3.921
3.000 18.362 Pipe 30.502  0.6 150 5.000 3.302
Pipe (2) 6.791 Pipe 5.154  0.6 100 5.625 4.718
Pipe 13.309 Pipe 15.584  0.6 100 5.714 4.775
Pipe (6) 1.997 Pipe 0.853  0.6 100 5.235 4.650
Pipe (7) 2.169 Pipe 0.926  0.6 100 5.218 4.650
Pipe (8) 3.848 Pipe 1.643  0.6 150 4.930 4.650
Pipe (9) 2.031 Pipe 0.867  0.6 150 4.976 4.650

Name
Downstrea
m Cover 
Level (m)

Downstrea
m Invert 

Level (m)
Part Family Lock

Flow 
Restriction 

(L/s)

Culvert 
Type

Culvert 
Entrance

Wall 
Thickness 

(mm)
1.010 5.199 0.417  None  (None) (None) 0
1.009 5.460 1.178  None  (None) (None) 0
1.007 5.000 2.233  None  (None) (None) 0
1.003 4.976 2.700  None  (None) (None) 0
1.000 5.714 3.400  None  (None) (None) 0
1.008 5.348 1.765  None 7.0 (None) (None) 0
1.001 6.033 3.200  None  (None) (None) 0
1.002 5.435 2.880  None  (None) (None) 0
1.004 5.041 2.308  Levels  (None) (None) 0
1.006 5.398 2.290  None  (None) (None) 0
Pipe (1) 5.714 3.400  None  (None) (None) 0
Pipe (3) 4.976 2.700  None  (None) (None) 0
Pipe (4) 5.179 2.308  None  (None) (None) 0
Pipe (5) 5.158 2.308  None  (None) (None) 0
2.000 5.714 3.400  None  (None) (None) 0
3.000 4.976 2.700  None  (None) (None) 0
Pipe (2) 5.714 3.400  None  (None) (None) 0
Pipe 5.271 3.921  None  (None) (None) 0
Pipe (6) 5.284 2.308  None  (None) (None) 0
Pipe (7) 5.273 2.308  None  (None) (None) 0
Pipe (8) 5.027 2.308  None  (None) (None) 0
Pipe (9) 5.027 2.308  None  (None) (None) 0
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Name Material Trench 
Width (mm)

Bedding 
Material

Surrounding 
Material

1.010  0   
1.009  0   
1.007  0   
1.003  0   
1.000  0   
1.008  0   
1.001  0   
1.002  0   
1.004  0   
1.006  0   
Pipe (1)  0   
Pipe (3)  0   
Pipe (4)  0   
Pipe (5)  0   
2.000  0   
3.000  0   
Pipe (2)  0   
Pipe  0   
Pipe (6)  0   
Pipe (7)  0   
Pipe (8)  0   
Pipe (9)  0   
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Inflow Label Connected 
To Flow (L/s) Runoff 

Method Area (ha)
Percentage 
Impervious 

(%)

Urban Creep 
(%)

Adjusted 
Percentage 
Impervious 

(%)

Area 
Analysed 

(ha)

Catchment 
Area

Porous 
Paving

Time of 
Concentration 0.012 100 0 100 0.012

Catchment 
Area (1)

Porous 
Paving (1)

Time of 
Concentration 0.007 100 0 100 0.007

Catchment 
Area (2)

Porous 
Paving (2)

Time of 
Concentration 0.024 100 0 100 0.024

Catchment 
Area (3)

Porous 
Paving (3)

Time of 
Concentration 0.032 100 0 100 0.032

Catchment 
Area (4)

Porous 
Paving (4)

Time of 
Concentration 0.015 100 0 100 0.015

Catchment 
Area (5)

Porous 
Paving (5)

Time of 
Concentration 0.013 100 0 100 0.013

Catchment 
Area (6) S1 Time of 

Concentration 0.075 100 0 100 0.075

Catchment 
Area (7) S1 Time of 

Concentration 0.050 100 0 100 0.050

Catchment 
Area (8) S2 Time of 

Concentration 0.048 100 0 100 0.048

Catchment 
Area (9) S3 Time of 

Concentration 0.069 100 0 100 0.069

Catchment 
Area (10) S4 Time of 

Concentration 0.070 100 0 100 0.070

Catchment 
Area (11) S5 Time of 

Concentration 0.082 100 0 100 0.082

Catchment 
Area (12) 1.005 Time of 

Concentration 0.024 100 0 100 0.024

Catchment 
Area (13) 1.005 Time of 

Concentration 0.033 100 0 100 0.033

Catchment 
Area (14)

Porous 
Paving (5)

Time of 
Concentration 0.012 100 0 100 0.012

Catchment 
Area (14) (1)

Porous 
Paving (4)

Time of 
Concentration 0.012 100 0 100 0.012

Catchment 
Area (15) S8 Time of 

Concentration 0.052 100 0 100 0.052

TOTAL 0.0 0.630 0.630
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Lock Slope Options None
Design Options Minimise Excavation
Design Level Level Soffits
Min. Cover Depth (m) 1.200
Min. Slope (1:X) 500.00
Max. Slope (1:X) 40.00
Min. Velocity (m/s) 1.0
Max. Velocity (m/s) 3.0
Use Flow Restriction
Reduce Channel Depths

Pipe Options

Flow Options
Peak Flow Calculation (UK) Modified Rational Method
Min. Time of Entry (mins) 5
Max. Travel Time (mins) 30

Add. Increment (mm) 75
Max. Diameter (mm) 0

Diameter (mm) Min. Slope (1:X) Max. Slope (1:X)
100 0.00 0.00
150 0.00 0.00

Default

Pipe Size Library
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Manhole Options

Connection (mm) Diameter / Length (m) Width (m)
0 1.200 0.000

375 1.350 0.000
500 1.500 0.000

0 0.000 0.000

Depth (m) Diameter / Length (m) Width (m)
0.000 1.050 0.000
1.500 1.200 0.000

Depth (m) Ladder Protrusion (mm)
0.000 130
3.000 230

Landing Width (mm) 500
Benching Width (mm) 225

Diameter / Width

Additional Sizing

Connection (mm) 900
Diameter / Length (m) 0.900
Width (m) 0.000

Depth

Access

Benching Requirements

Manhole Size Library

Default

Apply Offset
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Runoff Type Dynamic
Output Interval (mins) 5
Time Step Default
Urban Creep Use Catchment Values
Junction Flood Risk Margin 
(mm) 0

Perform No Discharge 
Analysis
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FSR: 100 years: Increase Rainfall (%): +45: Critical Storm Per Item: Rank By: Max. Inflow

Inflow Storm Event Inflow Area 
(ha)

Max. 
Inflow 
(L/s)

Total 
Inflow 

Volume 
(m³)

Catchment 
Area

FSR: 100 
years: +45 %: 
30 mins: 
Winter

0.01 2.5 3.985

Catchment 
Area (1)

FSR: 100 
years: +45 %: 
30 mins: 
Winter

0.01 1.5 2.413

Catchment 
Area (2)

FSR: 100 
years: +45 %: 
30 mins: 
Winter

0.02 4.9 7.803

Catchment 
Area (3)

FSR: 100 
years: +45 %: 
30 mins: 
Winter

0.03 6.5 10.323

Catchment 
Area (4)

FSR: 100 
years: +45 %: 
30 mins: 
Winter

0.01 3.0 4.820

Catchment 
Area (5)

FSR: 100 
years: +45 %: 
30 mins: 
Winter

0.01 2.7 4.291

Catchment 
Area (6)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.07 38.8 17.940

Catchment 
Area (7)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.05 26.2 12.117

Catchment 
Area (8)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.05 25.0 11.547

Catchment 
Area (9)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.07 36.0 16.639

Catchment 
Area (10)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.07 36.5 16.881

Catchment 
Area (11)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.08 42.6 19.694

Catchment 
Area (12)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.02 12.6 5.844

Catchment 
Area (13)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.03 17.0 7.865

Catchment 
Area (14)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.01 6.0 2.762
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Catchment 
Area (15)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.05 27.1 12.543

Catchment 
Area (14) 
(1)

FSR: 100 
years: +45 %: 
15 mins: 
Winter

0.01 6.0 2.762
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Inflow

Inflow Storm Event Inflow Area 
(ha)

Max. 
Inflow 
(L/s)

Total 
Inflow 

Volume 
(m³)

Catchment 
Area

FSR: 30 
years: +0 %: 
30 mins: 
Winter

0.01 1.3 2.107

Catchment 
Area (1)

FSR: 30 
years: +0 %: 
30 mins: 
Winter

0.01 0.8 1.279

Catchment 
Area (2)

FSR: 30 
years: +0 %: 
30 mins: 
Winter

0.02 2.6 4.136

Catchment 
Area (3)

FSR: 30 
years: +0 %: 
30 mins: 
Winter

0.03 3.4 5.475

Catchment 
Area (4)

FSR: 30 
years: +0 %: 
30 mins: 
Winter

0.01 1.6 2.557

Catchment 
Area (5)

FSR: 30 
years: +0 %: 
30 mins: 
Winter

0.01 1.4 2.281

Catchment 
Area (6)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.07 20.7 9.597

Catchment 
Area (7)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.05 14.0 6.485

Catchment 
Area (8)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.05 13.3 6.176

Catchment 
Area (9)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.07 19.2 8.899

Catchment 
Area (10)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.07 19.5 9.033

Catchment 
Area (11)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.08 22.8 10.537

Catchment 
Area (12)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.02 6.7 3.127

Catchment 
Area (13)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.03 9.1 4.208

Catchment 
Area (14)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.01 3.2 1.477
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Catchment 
Area (15)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.05 14.5 6.709

Catchment 
Area (14) 
(1)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

0.01 3.2 1.477
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Inflow

Inflow Storm Event Inflow Area 
(ha)

Max. 
Inflow 
(L/s)

Total 
Inflow 

Volume 
(m³)

Catchment 
Area

FSR: 1 years: 
+0 %: 30 
mins: Winter

0.01 0.5 0.858

Catchment 
Area (1)

FSR: 1 years: 
+0 %: 30 
mins: Winter

0.01 0.3 0.522

Catchment 
Area (2)

FSR: 1 years: 
+0 %: 30 
mins: Winter

0.02 1.1 1.691

Catchment 
Area (3)

FSR: 1 years: 
+0 %: 30 
mins: Winter

0.03 1.4 2.231

Catchment 
Area (4)

FSR: 1 years: 
+0 %: 30 
mins: Winter

0.01 0.6 1.038

Catchment 
Area (5)

FSR: 1 years: 
+0 %: 30 
mins: Winter

0.01 0.6 0.930

Catchment 
Area (6)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.07 8.5 3.934

Catchment 
Area (7)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.05 5.7 2.654

Catchment 
Area (8)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.05 5.5 2.532

Catchment 
Area (9)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.07 7.9 3.646

Catchment 
Area (10)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.07 8.0 3.697

Catchment 
Area (11)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.08 9.3 4.314

Catchment 
Area (12)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.02 2.8 1.282

Catchment 
Area (13)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.03 3.7 1.726

Catchment 
Area (14)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.01 1.3 0.602

Catchment 
Area (15)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.05 5.9 2.744

Catchment 
Area (14) 
(1)

FSR: 1 years: 
+0 %: 15 
mins: Winter

0.01 1.3 0.602
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FSR: 100 years: Increase Rainfall (%): +45: Critical Storm Per Item: Rank By: Max. Resident Volume

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

S10
FSR: 100 years: 
+45 %: 240 mins: 
Winter

5.460 1.178 1.211 0.033 3.7 0.047 0.000 3.7 83.933 OK

5916
FSR: 100 years: 
+45 %: 15 mins: 
Summer

5.199 0.417 0.442 0.025 2.3 0.000 0.000 2.3 2.744 OK

S9
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.348 1.765 1.814 0.050 3.7 0.056 0.000 3.7 262.737 OK

S8
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.000 2.233 4.929 2.696 8.9 4.764 0.000 3.7 263.572 Surcharged

S1
FSR: 100 years: 
+45 %: 720 mins: 
Winter

6.399 4.570 4.930 0.360 6.1 0.515 0.000 6.1 104.373 Surcharged

S2
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.714 3.400 4.929 1.529 10.4 2.188 0.000 10.4 192.773 Surcharged

S3
FSR: 100 years: 
+45 %: 720 mins: 
Winter

6.033 3.200 4.929 1.729 13.8 2.475 0.000 13.8 235.569 Surcharged

S4
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.435 2.880 4.930 2.050 17.2 2.934 0.000 16.5 289.761 Surcharged

S5
FSR: 100 years: 
+45 %: 720 mins: 
Winter

4.976 2.700 4.930 2.230 21.9 3.191 0.000 21.7 400.272 Surcharged

S7
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.398 2.290 4.930 2.640 9.9 3.778 0.000 7.7 230.532 Surcharged

S11
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.271 3.921 4.930 1.009 1.6 1.141 0.000 1.0 16.528 Surcharged

S12
FSR: 100 years: 
+45 %: 720 mins: 
Winter

5.000 3.302 4.931 1.629 1.1 1.842 0.000 1.0 4.149 Surcharged
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Resident Volume

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

S10 FSR: 30 years: +0 
%: 720 mins: Winter 5.460 1.178 1.206 0.028 2.6 0.040 0.000 2.6 185.204 OK

5916
FSR: 30 years: +0 
%: 15 mins: 
Summer

5.199 0.417 0.441 0.024 2.0 0.000 0.000 2.0 2.282 OK

S9 FSR: 30 years: +0 
%: 720 mins: Winter 5.348 1.765 1.806 0.042 2.6 0.047 0.000 2.6 185.311 OK

S8 FSR: 30 years: +0 
%: 720 mins: Winter 5.000 2.233 3.165 0.932 5.4 1.647 0.000 2.6 185.647 Surcharged

S1 FSR: 30 years: +0 
%: 15 mins: Winter 6.399 4.570 4.666 0.096 34.7 0.137 0.000 34.0 16.098 OK

S2 FSR: 30 years: +0 
%: 15 mins: Winter 5.714 3.400 3.553 0.153 47.6 0.219 0.000 44.8 24.283 OK

S3 FSR: 30 years: +0 
%: 15 mins: Winter 6.033 3.200 3.390 0.190 64.0 0.272 0.000 59.4 32.945 OK

S4 FSR: 30 years: +0 
%: 720 mins: Winter 5.435 2.880 3.163 0.283 9.2 0.404 0.000 9.2 158.838 OK

S5 FSR: 30 years: +0 
%: 720 mins: Winter 4.976 2.700 3.162 0.462 12.1 0.662 0.000 12.0 209.099 Surcharged

S7 FSR: 30 years: +0 
%: 720 mins: Winter 5.398 2.290 3.162 0.872 6.6 1.248 0.000 5.2 161.183 Surcharged

S11 FSR: 30 years: +0 
%: 30 mins: Winter 5.271 3.921 3.940 0.019 0.9 0.022 0.000 0.9 1.510 OK

S12
FSR: 30 years: +0 
%: 15 mins: 
Summer

5.000 3.302 3.302 0.000 0.0 0.000 0.000 0.0 0.000 OK
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Resident Volume

Junction Storm Event
Cover 
Level 
(m)

Invert 
Level 
(m)

Max. 
Level 
(m)

Max. 
Depth 

(m)

Max. 
Inflow 
(L/s)

Max. 
Resident 
Volume 

(m³)

Max. 
Flooded 
Volume 

(m³)

Max. 
Outflow 

(L/s)

Total 
Discharge 

Volume 
(m³)

Status

S10 FSR: 1 years: +0 %: 
30 mins: Winter 5.460 1.178 1.205 0.027 2.6 0.039 0.000 2.6 6.630 OK

5916 FSR: 1 years: +0 %: 
15 mins: Summer 5.199 0.417 0.442 0.025 2.2 0.000 0.000 2.2 2.423 OK

S9 FSR: 1 years: +0 %: 
30 mins: Winter 5.348 1.765 1.806 0.041 2.6 0.047 0.000 2.6 6.759 OK

S8 FSR: 1 years: +0 %: 
480 mins: Winter 5.000 2.233 2.621 0.388 2.8 0.685 0.000 2.6 93.329 Surcharged

S1 FSR: 1 years: +0 %: 
15 mins: Winter 6.399 4.570 4.630 0.059 14.2 0.085 0.000 13.8 6.596 OK

S2 FSR: 1 years: +0 %: 
15 mins: Winter 5.714 3.400 3.489 0.089 19.3 0.127 0.000 17.6 9.707 OK

S3 FSR: 1 years: +0 %: 
15 mins: Winter 6.033 3.200 3.308 0.108 25.5 0.155 0.000 23.3 13.229 OK

S4 FSR: 1 years: +0 %: 
15 mins: Winter 5.435 2.880 3.005 0.125 31.3 0.179 0.000 28.2 16.778 OK

S5 FSR: 1 years: +0 %: 
15 mins: Winter 4.976 2.700 2.798 0.098 37.5 0.141 0.000 36.3 21.470 OK

S7 FSR: 1 years: +0 %: 
480 mins: Winter 5.398 2.290 2.621 0.331 2.4 0.473 0.000 2.5 84.678 OK

S11 FSR: 1 years: +0 %: 
60 mins: Winter 5.271 3.921 3.933 0.012 0.4 0.014 0.000 0.4 0.963 OK

S12 FSR: 1 years: +0 %: 
15 mins: Summer 5.000 3.302 3.302 0.000 0.0 0.000 0.000 0.0 0.000 OK
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FSR: 100 years: Increase Rainfall (%): +45: Critical Storm Per Item: Rank By: 
Max. Flooded Volume

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Flood

ed 
Volu
me 
(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Percentag
e 

Available 
(%)

Status

1.005

FSR: 100 
years: +45 %: 
600 mins: 
Winter

4.919 4.919 2.611 2.611 29.7 320.33
2 0.001 0.000 23.8 181.687 0.002 OK

Porous 
Paving

FSR: 100 
years: +45 %: 
15 mins: 
Summer

4.871 4.794 0.045 0.019 1.8 1.164 0.000 0.000 1.2 1.169 89.346 OK

Porous 
Paving (1)

FSR: 100 
years: +45 %: 
15 mins: 
Summer

5.252 5.171 0.044 0.013 1.1 0.628 0.000 0.000 0.8 0.777 90.508 OK

Porous 
Paving (2)

FSR: 100 
years: +45 %: 
15 mins: 
Summer

4.812 4.738 0.045 0.020 3.5 2.282 0.000 0.000 2.5 2.290 89.116 OK

Porous 
Paving (3)

FSR: 100 
years: +45 %: 
15 mins: 
Summer

4.798 4.701 0.049 0.021 4.6 3.307 0.000 0.000 3.0 2.737 88.459 OK

Porous 
Paving (4)

FSR: 100 
years: +45 %: 
15 mins: 
Summer

5.056 4.655 0.094 0.005 7.5 4.026 0.000 0.000 1.5 1.261 73.740 OK

Porous 
Paving (5)

FSR: 100 
years: +45 %: 
15 mins: 
Summer

5.016 4.656 0.104 0.006 7.3 3.506 0.000 0.000 1.8 1.474 73.247 OK
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. 
Flooded Volume

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Flood

ed 
Volu
me 
(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Percentag
e 

Available 
(%)

Status

1.005

FSR: 30 
years: +0 %: 
15 mins: 
Summer

2.567 2.567 0.259 0.259 111.0 55.142 0.000 0.000 2.6 1.695 82.786 OK

Porous 
Paving

FSR: 30 
years: +0 %: 
15 mins: 
Summer

4.851 4.789 0.024 0.014 0.9 0.698 0.000 0.000 0.6 0.548 93.607 OK

Porous 
Paving (1)

FSR: 30 
years: +0 %: 
15 mins: 
Summer

5.233 5.168 0.025 0.009 0.6 0.373 0.000 0.000 0.4 0.382 94.370 OK

Porous 
Paving (2)

FSR: 30 
years: +0 %: 
15 mins: 
Summer

4.792 4.732 0.025 0.015 1.9 1.377 0.000 0.000 1.3 1.071 93.436 OK

Porous 
Paving (3)

FSR: 30 
years: +0 %: 
15 mins: 
Summer

4.775 4.695 0.026 0.015 2.4 1.991 0.000 0.000 1.5 1.246 93.052 OK

Porous 
Paving (4)

FSR: 30 
years: +0 %: 
15 mins: 
Summer

5.012 4.654 0.050 0.004 4.0 2.186 0.000 0.000 0.8 0.642 85.737 OK

Porous 
Paving (5)

FSR: 30 
years: +0 %: 
15 mins: 
Summer

4.967 4.655 0.055 0.005 3.9 1.917 0.000 0.000 0.9 0.753 85.374 OK
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. 
Flooded Volume

Stormwat
er Control Storm Event

Max. 
US 

Level 
(m)

Max. 
DS 

Level 
(m)

Max. 
US 

Depth 
(m)

Max. 
DS 

Depth 
(m)

Max. 
Inflow 
(L/s)

Max. 
Reside

nt 
Volume 

(m³)

Max. 
Flood

ed 
Volu
me 
(m³)

Total 
Lost 

Volume 
(m³)

Max. 
Outflo

w 
(L/s)

Total 
Dischar

ge 
Volume 

(m³)

Percentag
e 

Available 
(%)

Status

1.005

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

2.405 2.405 0.097 0.097 42.1 20.591 0.000 0.000 2.4 2.207 93.572 OK

Porous 
Paving

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

4.836 4.784 0.010 0.009 0.4 0.345 0.000 0.000 0.3 0.172 96.846 OK

Porous 
Paving (1)

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

5.218 5.165 0.010 0.006 0.2 0.176 0.000 0.000 0.2 0.132 97.338 OK

Porous 
Paving (2)

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

4.777 4.727 0.010 0.009 0.8 0.675 0.000 0.000 0.5 0.331 96.779 OK

Porous 
Paving (3)

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

4.760 4.690 0.011 0.010 1.0 0.964 0.000 0.000 0.6 0.361 96.637 OK

Porous 
Paving (4)

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

4.982 4.653 0.020 0.003 1.6 0.913 0.000 0.000 0.3 0.251 94.045 OK

Porous 
Paving (5)

FSR: 1 years: 
+0 %: 15 
mins: 
Summer

4.934 4.653 0.022 0.003 1.6 0.800 0.000 0.000 0.4 0.294 93.893 OK
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FSR: 100 years: Increase Rainfall (%): +45: Critical Storm Per Item: Rank By: Max. Flow

Connection Storm Event Connection 
Type From To

Upstrea
m Cover 

Level 
(m)

Max. 
US 

Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacit

y

Max. 
Flow 
(L/s)

Status

1.010

FSR: 100 
years: +45 %: 
480 mins: 
Winter

Pipe S10 5916 5.460 1.211 0.033 175.947 1.3 0.1 3.7 OK

1.009

FSR: 100 
years: +45 %: 
240 mins: 
Winter

Pipe S9 S10 5.348 1.814 0.041 84.084 0.9 0.21 3.7 OK

1.007

FSR: 100 
years: +45 %: 
600 mins: 
Winter

Pipe S7 S8 5.398 4.914 0.450 186.969 0.1 0.08 12.2 Surch
arged

1.003

FSR: 100 
years: +45 %: 
15 mins: 
Winter

Pipe S4 S5 5.435 3.461 0.300 78.852 1.8 1.47 126.2 Surch
arged

1.000

FSR: 100 
years: +45 %: 
15 mins: 
Winter

Pipe S1 S2 6.399 4.713 0.225 29.993 1.6 0.71 64.1 OK

1.008

FSR: 100 
years: +45 %: 
720 mins: 
Winter

Pipe S8 S9 5.000 4.929 0.048 263.020 0.8 0.21 3.7 Surch
arged

1.001

FSR: 100 
years: +45 %: 
15 mins: 
Winter

Pipe S2 S3 5.714 4.071 0.300 46.004 1.0 0.74 74.1 Surch
arged

1.002

FSR: 100 
years: +45 %: 
15 mins: 
Winter

Pipe S3 S4 6.033 3.928 0.300 62.293 1.4 1.12 98.3 Surch
arged

1.004

FSR: 100 
years: +45 %: 
15 mins: 
Winter

Pipe S5 1.005 4.976 2.951 0.300 100.244 3.6 0.78 163.3 OK

1.006

FSR: 100 
years: +45 %: 
600 mins: 
Winter

Pipe 1.005 S7 5.353 4.919 0.450 168.565 0.3 0.11 23.8 Surch
arged

Pipe (1)

FSR: 100 
years: +45 %: 
60 mins: 
Winter

Pipe
Porous 
Paving 
(1)

S2 6.020 5.198 0.088 2.927 0.4 0.05 1.1 OK

Pipe (3)

FSR: 100 
years: +45 %: 
60 mins: 
Winter

Pipe
Porous 
Paving 
(3)

S5 5.082 4.730 0.100 11.832 0.6 0.15 4.4 OK

Pipe (4)

FSR: 100 
years: +45 %: 
720 mins: 
Winter

Pipe
Porous 
Paving 
(4)

1.005 5.084 4.831 0.100 5.938 0.2 0.03 1.2 Surch
arged

Pipe (5)

FSR: 100 
years: +45 %: 
720 mins: 
Winter

Pipe
Porous 
Paving 
(5)

1.005 5.053 4.833 0.100 6.122 0.1 0.02 1.1 Surch
arged

Project:

Company Address:

Date:

Designed by: Checked by: Approved By:

Report Details:

Storm Phase: Surface Network 1
Type: Connections Summary

27/07/2026

JA DH

29/37Created in InfoDrainage 2026.2



2.000

FSR: 100 
years: +45 %: 
60 mins: 
Winter

Pipe S11 S2 5.271 3.948 0.093 4.767 0.4 0.07 1.9 OK

3.000

FSR: 100 
years: +45 %: 
720 mins: 
Summer

Pipe S12 S5 5.000 4.464 0.150 0.006 0.1 0.05 1.5 Surch
arged

Pipe (2)

FSR: 100 
years: +45 %: 
60 mins: 
Winter

Pipe
Porous 
Paving 
(2)

S2 5.625 4.763 0.092 9.447 1.0 0.14 3.7 OK

Pipe

FSR: 100 
years: +45 %: 
60 mins: 
Winter

Pipe Porous 
Paving S11 5.714 4.819 0.025 4.793 1.2 0.12 1.9 OK

Pipe (6)

FSR: 100 
years: +45 %: 
720 mins: 
Winter

Pipe
Porous 
Paving 
(4)

1.005 5.235 4.831 0.100 5.860 0.1 0.02 1.0 Surch
arged

Pipe (7)

FSR: 100 
years: +45 %: 
600 mins: 
Winter

Pipe
Porous 
Paving 
(5)

1.005 5.218 4.829 0.100 6.579 0.1 0.02 1.1 Surch
arged

Pipe (8)

FSR: 100 
years: +45 %: 
600 mins: 
Winter

Pipe
Porous 
Paving 
(5)

1.005 4.930 4.829 0.150 7.462 0.1 0.01 1.4 Surch
arged

Pipe (9)

FSR: 100 
years: +45 %: 
720 mins: 
Winter

Pipe
Porous 
Paving 
(4)

1.005 4.976 4.831 0.150 9.252 0.2 0.02 3.9 Surch
arged
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FSR: 30 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Flow

Connection Storm Event Connection 
Type From To

Upstrea
m Cover 

Level 
(m)

Max. 
US 

Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacit

y

Max. 
Flow 
(L/s)

Status

1.010

FSR: 30 
years: +0 %: 
720 mins: 
Winter

Pipe S10 5916 5.460 1.206 0.027 185.204 1.2 0.07 2.6 OK

1.009

FSR: 30 
years: +0 %: 
720 mins: 
Winter

Pipe S9 S10 5.348 1.806 0.035 185.311 0.9 0.15 2.6 OK

1.007

FSR: 30 
years: +0 %: 
720 mins: 
Winter

Pipe S7 S8 5.398 3.162 0.450 160.725 0.1 0.03 5.2 Surch
arged

1.003

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe S4 S5 5.435 3.105 0.194 41.702 1.5 0.85 72.8 OK

1.000

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe S1 S2 6.399 4.666 0.124 16.098 1.5 0.38 34.0 OK

1.008

FSR: 30 
years: +0 %: 
720 mins: 
Winter

Pipe S8 S9 5.000 3.165 0.040 185.526 0.7 0.15 2.6 Surch
arged

1.001

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe S2 S3 5.714 3.553 0.172 24.283 1.1 0.45 44.8 OK

1.002

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe S3 S4 6.033 3.390 0.207 32.945 1.1 0.68 59.4 OK

1.004

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe S5 1.005 4.976 2.864 0.174 53.572 3.1 0.45 93.3 OK

1.006

FSR: 30 
years: +0 %: 
600 mins: 
Winter

Pipe 1.005 S7 5.353 3.162 0.450 122.562 0.3 0.04 9.2 Surch
arged

Pipe (1)

FSR: 30 
years: +0 %: 
60 mins: 
Winter

Pipe
Porous 
Paving 
(1)

S2 6.020 5.182 0.060 1.503 0.3 0.02 0.6 OK

Pipe (3)

FSR: 30 
years: +0 %: 
60 mins: 
Winter

Pipe
Porous 
Paving 
(3)

S5 5.082 4.710 0.072 6.005 0.6 0.07 2.2 OK

Pipe (4)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe
Porous 
Paving 
(4)

1.005 5.084 4.703 0.100 0.184 0.2 0 0.2 OK

Pipe (5)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe
Porous 
Paving 
(5)

1.005 5.053 4.704 0.100 0.233 0.3 0.01 0.3 OK
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2.000

FSR: 30 
years: +0 %: 
60 mins: 
Winter

Pipe S11 S2 5.271 3.940 0.063 2.429 0.3 0.04 0.9 OK

3.000

FSR: 30 
years: +0 %: 
15 mins: 
Summer

Pipe S12 S5 5.000 3.302 0.079 0.000 0.0 0 0.0 OK

Pipe (2)

FSR: 30 
years: +0 %: 
60 mins: 
Winter

Pipe
Porous 
Paving 
(2)

S2 5.625 4.745 0.062 4.841 0.8 0.07 1.8 OK

Pipe

FSR: 30 
years: +0 %: 
60 mins: 
Winter

Pipe Porous 
Paving S11 5.714 4.802 0.018 2.449 1.0 0.06 0.9 OK

Pipe (6)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe
Porous 
Paving 
(4)

1.005 5.235 4.703 0.100 0.246 0.2 0 0.3 OK

Pipe (7)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe
Porous 
Paving 
(5)

1.005 5.218 4.704 0.100 0.313 0.4 0.01 0.4 OK

Pipe (8)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe
Porous 
Paving 
(5)

1.005 4.930 4.704 0.148 0.301 0.3 0 0.4 OK

Pipe (9)

FSR: 30 
years: +0 %: 
15 mins: 
Winter

Pipe
Porous 
Paving 
(4)

1.005 4.976 4.703 0.148 0.294 0.3 0 0.3 OK
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FSR: 1 years: Increase Rainfall (%): +0: Critical Storm Per Item: Rank By: Max. Flow

Connection Storm Event Connection 
Type From To

Upstrea
m Cover 

Level 
(m)

Max. 
US 

Water 
Level 
(m)

Max. 
Flow 

Depth 
(m)

Discharge 
Volume 

(m³)

Max. 
Velocity 

(m/s)

Flow / 
Capacit

y

Max. 
Flow 
(L/s)

Status

1.010
FSR: 1 years: 
+0 %: 30 
mins: Winter

Pipe S10 5916 5.460 1.205 0.027 6.630 1.2 0.07 2.6 OK

1.009
FSR: 1 years: 
+0 %: 30 
mins: Winter

Pipe S9 S10 5.348 1.806 0.034 6.759 0.8 0.15 2.6 OK

1.007
FSR: 1 years: 
+0 %: 30 
mins: Winter

Pipe S7 S8 5.398 2.455 0.193 4.633 0.0 0.02 2.6 OK

1.003
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe S4 S5 5.435 3.005 0.112 16.778 1.2 0.33 28.2 OK

1.000
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe S1 S2 6.399 4.630 0.074 6.596 1.2 0.15 13.8 OK

1.008
FSR: 1 years: 
+0 %: 30 
mins: Winter

Pipe S8 S9 5.000 2.454 0.040 7.010 0.7 0.15 2.6 Surch
arged

1.001
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe S2 S3 5.714 3.489 0.099 9.707 0.9 0.18 17.6 OK

1.002
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe S3 S4 6.033 3.308 0.117 13.229 0.9 0.27 23.3 OK

1.004
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe S5 1.005 4.976 2.798 0.079 21.470 3.0 0.17 36.3 OK

1.006
FSR: 1 years: 
+0 %: 30 
mins: Winter

Pipe 1.005 S7 5.353 2.455 0.156 5.586 0.2 0.01 2.7 OK

Pipe (1)
FSR: 1 years: 
+0 %: 60 
mins: Winter

Pipe
Porous 
Paving 
(1)

S2 6.020 5.170 0.036 0.602 0.2 0.01 0.2 OK

Pipe (3)
FSR: 1 years: 
+0 %: 60 
mins: Winter

Pipe
Porous 
Paving 
(3)

S5 5.082 4.694 0.039 2.344 0.8 0.03 0.8 OK

Pipe (4)
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe
Porous 
Paving 
(4)

1.005 5.084 4.672 0.056 0.067 0.1 0 0.1 OK

Pipe (5)
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe
Porous 
Paving 
(5)

1.005 5.053 4.672 0.056 0.086 0.1 0 0.1 OK

2.000
FSR: 1 years: 
+0 %: 60 
mins: Winter

Pipe S11 S2 5.271 3.933 0.037 0.963 0.2 0.01 0.4 OK

3.000
FSR: 1 years: 
+0 %: 15 
mins: Summer

Pipe S12 S5 5.000 3.302 0.048 0.000 0.0 0 0.0 OK

Pipe (2)
FSR: 1 years: 
+0 %: 60 
mins: Winter

Pipe
Porous 
Paving 
(2)

S2 5.625 4.731 0.037 1.922 0.6 0.02 0.7 OK

Pipe
FSR: 1 years: 
+0 %: 60 
mins: Winter

Pipe Porous 
Paving S11 5.714 4.788 0.011 0.975 0.7 0.02 0.4 OK

Pipe (6)
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe
Porous 
Paving 
(4)

1.005 5.235 4.672 0.056 0.089 0.1 0 0.1 OK
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Pipe (7)
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe
Porous 
Paving 
(5)

1.005 5.218 4.672 0.056 0.118 0.1 0 0.1 OK

Pipe (8)
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe
Porous 
Paving 
(5)

1.005 4.930 4.672 0.056 0.125 0.1 0 0.1 OK

Pipe (9)
FSR: 1 years: 
+0 %: 15 
mins: Winter

Pipe
Porous 
Paving 
(4)

1.005 4.976 4.672 0.056 0.124 0.1 0 0.1 OK
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Surface Network 1
FSR: 100 years: Increase Rainfall (%): +45: 480 mins: Winter

Tables

Name Max. Inflow 
(L/s)

Total Inflow 
Volume (m³)

Max. Outflow 
(L/s)

Total Outflow 
Volume (m³)

5916   3.7 175.947
TOTAL 41.7 476.356 3.7 175.947
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Surface Network 1
FSR: 30 years: Increase Rainfall (%): +0: 720 mins: Winter

Tables

Name Max. Inflow 
(L/s)

Total Inflow 
Volume (m³)

Max. Outflow 
(L/s)

Total Outflow 
Volume (m³)

5916   2.6 185.204
TOTAL 16.4 281.013 2.6 185.204
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Surface Network 1
FSR: 1 years: Increase Rainfall (%): +0: 30 mins: Winter

Tables

Name Max. Inflow 
(L/s)

Total Inflow 
Volume (m³)

Max. Outflow 
(L/s)

Total Outflow 
Volume (m³)

5916   2.6 6.630
TOTAL 43.9 44.081 2.6 6.630
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