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Temporary Stability
All temporary works such as propping/stability is
the responsibility of the Building Contractor. If in
doubt ask MSC engineer.

All temporary works such as propping is the responsibility of the builder/
contractor. All RAMS for the proposed works must be submitted to MSC
prior to commencing works to ensure the method and sequence of work is
suitable. If in doubt about any structural matter contact Moran Structural
Consultants.

CDM2015 Regulations
The client, in this case the property owner, has a legal obligation to act as
principal designer. It is appropriate for the builder/ contractor to assume
the PD role. This must be agreed as part of the scope of works for the
building contract.

General notes

1. This drawing is copyright and property of
Moran Structural Consultants Ltd. This
drawing must not be reproduced in part or
in whole without prior written authority.

2. This drawing must not be scaled from; any
dimensional discrepancies to be reported
to Moran Structural Consultants prior to
commencing construction and/or
fabrication.

3. This drawing must be read in conjunction
with all other relevant specification and
information prepared by Moran Structural
Consultants and all architects and services
setting out.

4. All temporary works design and
implementation are the responsibility of
the principal contractor.

Drainage Notes

1. All 100Ø proposed foul drainage pipes shown are to be laid at a gradient of
1:80.

2.All 150Ø proposed foul drainage pipes shown are to be laid at a gradient of
1:150.

3.All existing land drains encountered on site during construction are to be
re-connected.

4.Temporary protection to be provided to drainage work during construction as
necessary.

5.Topographical survey and architectural layout based on third party
information.

6.Anticipated foul flow rates calculated using discharge unit method to BS EN
12056-2.

7.Drawing to be read in conjunction with Causeway Flow design pack.

8.Pipes to be structured walled to BS EN 13476, Polypropylene to BE EN 1852
or PVC-U to BS EN 1401.

9.Both clay and concrete pipes shall be strength class 120 (100/150mm min
crushing strength 28kN/m). Thermoplastic pipes shall have a minimum ring
stiffness of SN4

10. Pipes which run adjacent to buildings shall be installed in strict accordance
with Building Regulations Part H, clauses 2.23 to 2.25

11.Class Z concrete bed and surround to all foul and surface water pipes with
less than 900mm cover depth. Type S granular bed and surround to all foul
and surface water pipes with greater than 900mm cover depth.

12. All manholes and inspection chambers subject to vehicular loading to have
D400 load-rated covers and frames to BS EN 124. B125 load-rated covers and
frames to all other chambers.

13. Concrete to be GEN1 unless specified otherwise.

14. The first flexible joint in pipes adjoining a manhole shall be a maximum
length of 600mm from the inside face of the manhole, connecting to a rocker
pipe. The length of the rocker pipe shall be 600mm.

15. All foul and surface water pipes to be constructed to Building Regulations
Part H.

16. HydroBrake to restrict flows to 2 l/s.

17. Permeable pavement sub-base to consist of min. 30% voids, e.g. MoT Type 3.

18. Soft spots (<5% CBR) to be excavated and removed from site, to be
reinstated with MoT Type 1 laid and compacted in 100-150mm thick layers.

N

P1 Proposed Site Layout Amended CC 13/08/2024



Selected backfill material

Granular bedding material

Surface reinstatement as per soft or
hard landscaping specification

Concrete bed
and surround

Type A granular bed
and surround

Concrete bedding material

Class S granular bed and surround -
pipe cover depth >900mm trafficked or

>600mm non-trafficked

Class Z concrete bed and surround -
pipe cover depth <900mm trafficked or

<600mm non-trafficked

Plastic chamber and rings shall comply with Clause E2.31.

Min. 150mm th'k GEN3 insitu
concrete surround complying
with E4.1 and BRE Special
Digest 1 in accordance with
manufacturer's instruction.

Temporarily cap shaft during
construction.

Precast concrete slab or insitu concrete
slab to support cover and frame.
Minimum 50mm gap between slab and
chamber unit.

Mortar bedding and haunching to
cover and frame to Clause E6.7.
Class B engineering brickwork or
precast concrete cover frame
seating rings.

Typical PPIC 450mm 

Flexible seal (seal needs to be
watertight).

Cover complying with Clause E2.32.
If distance from cover level to soffit
of pipe is >1m, access opening shall
be restricted to 350mm diameter or
300x300mm.

450mm

Joints between base and shaft
between shaft components to
be fitted with watertight seals.

Base unit to have all connections with
soffit levels set no lower than that of
the main pipe.
Invert of connecting pipe at least
50mm above that of the main pipe.

Min. 150mm concrete bedding.

Rocker pipe to Clause E6.6.2.
Joint to be as close as possible
to face of chamber to permit
satisfactory joint and
subsequent movement.

Mass concrete
foundation

When D is 1000 or more, concrete fill to
within D-150 of level of foundation
bottom

When D is less than 1000, concrete
fill to level of foundation bottom

Mass concrete
foundation

10

Compressible filler

RWP adapter

Rainwater pipe

Refer to external works for
construction thicknesses

Rainwater pipe

Indicative concrete
foundation

New drain sleeved through
foundation wrapped with 50

compressible material and taped and
boxed out in plywood.

OUTLET
INLET

Min outlet dia. 100mm

60°

Hydro-Brake™

Cast on concrete
mounting block

Pivoting bypass door
operating steel rope

Mass concrete
benching

Pull handle
Access positioned above
by-pass door if possible

37
0m

m

150Ø inlet

External build up

Perforated pipe 100mmØ

Filter drain to be lapped in
impermeable membrane from

permeable pavementconstruction.

90
0m

m
 m

in
.

400mm

Filter drain construction to be
bedded on 150mm granular
bedding material, omitted for
clarity

Tanked permeable paving

Permeable block pavers to BS
6717 Part 1 1986 60mm thick
to architect's specification

50mm thick (2/6.3mm)
sand bedding layer to BS
6677 Part 3 (concrete)

PermaTex 300 or similar approved
permeable geotextile

Visqueen TreadGUARD 300 on
Visqueen Urban Drainage

Geomembrane (UDG) with 100mm
taped lad joints or fully welded

system on Visqueen TreadGUARD
300, or similar approved

Granular Type 3 sub-base 300mm
thick, well compacted in

100-150mm layers. Pavement
construction to be formed on

minimum 5% CBR, with capping
layer to be layed as necessary.

Surface Course

Sub-base
Binder Course

A

A18
0-

38
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200
Alternative detail - 
wearing course 
extends over 
concrete haunch.5

Min C25/30 Concrete 
Bedding and Haunch. 
A = 150mm (load class D/E)
A = 200mm (load class F)
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Temporary Stability
All temporary works such as propping/stability is
the responsibility of the Building Contractor. If in
doubt ask MSC engineer.

All temporary works such as propping is the responsibility of the builder/
contractor. All RAMS for the proposed works must be submitted to MSC
prior to commencing works to ensure the method and sequence of work is
suitable. If in doubt about any structural matter contact Moran Structural
Consultants.

CDM2015 Regulations
The client, in this case the property owner, has a legal obligation to act as
principal designer. It is appropriate for the builder/ contractor to assume
the PD role. This must be agreed as part of the scope of works for the
building contract.

General notes

1. This drawing is copyright and property of
Moran Structural Consultants Ltd. This
drawing must not be reproduced in part or
in whole without prior written authority.

2. This drawing must not be scaled from; any
dimensional discrepancies to be reported
to Moran Structural Consultants prior to
commencing construction and/or
fabrication.

3. This drawing must be read in conjunction
with all other relevant specification and
information prepared by Moran Structural
Consultants and all architects and services
setting out.

4. All temporary works design and
implementation are the responsibility of
the principal contractor.

Drain Sleeved Through Foundation Detail
 1:20 @ A1

Pipe Protection Near Foundation Details
 1:20 @ A1

Typical Inspection Chamber Detail
 1:20 @ A1

Typical Pipe Bedding Details
 1:50 @ A1

Typical FLEXIBLE JOINT TO

 CONCRETE BED AND

SURROUND DETAIL

1:20 @ A1

Typical Rainwater Downpipe Detail
 1:20 @ A1

Typical HydroBrake Detail
 1:20 @ A1

Filter Drain to
Tanked Permeable Pavement Detail

 1:20 @ A1

Tanked Permeable Pavement Detail
 1:20 @ A1

Typical Linear Drain DETAIL

1:20 @ A1

Drainage Notes

1. All 100Ø proposed foul drainage pipes shown are to be laid at a gradient of
1:80.

2.All 150Ø proposed foul drainage pipes shown are to be laid at a gradient of
1:150.

3.All existing land drains encountered on site during construction are to be
re-connected.

4.Temporary protection to be provided to drainage work during construction as
necessary.

5.Topographical survey and architectural layout based on third party
information.

6.Anticipated foul flow rates calculated using discharge unit method to BS EN
12056-2.

7.Drawing to be read in conjunction with Causeway Flow design pack.

8.Pipes to be structured walled to BS EN 13476, Polypropylene to BE EN 1852
or PVC-U to BS EN 1401.

9.Both clay and concrete pipes shall be strength class 120 (100/150mm min
crushing strength 28kN/m). Thermoplastic pipes shall have a minimum ring
stiffness of SN4

10. Pipes which run adjacent to buildings shall be installed in strict accordance
with Building Regulations Part H, clauses 2.23 to 2.25

11.Class Z concrete bed and surround to all foul and surface water pipes with
less than 900mm cover depth. Type S granular bed and surround to all foul
and surface water pipes with greater than 900mm cover depth.

12. All manholes and inspection chambers subject to vehicular loading to have
D400 load-rated covers and frames to BS EN 124. B125 load-rated covers and
frames to all other chambers.

13. Concrete to be GEN1 unless specified otherwise.

14. The first flexible joint in pipes adjoining a manhole shall be a maximum
length of 600mm from the inside face of the manhole, connecting to a rocker
pipe. The length of the rocker pipe shall be 600mm.

15. All foul and surface water pipes to be constructed to Building Regulations
Part H.

16. HydroBrake to restrict flows to 2 l/s.

17. Permeable pavement sub-base to consist of min. 30% voids, e.g. MoT Type 3.

18. Soft spots (<5% CBR) to be excavated and removed from site, to be
reinstated with MoT Type 1 laid and compacted in 100-150mm thick layers.
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.400
0.750
4.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
2.000
0.900
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

EX1
EX2

0.118 4.00 38.500
38.500

450
450

1.050
1.100

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

1.000 EX1 EX2 5.000 0.600 37.450 37.400 0.050 100.0 150 4.08 50.0

1.000 1.005 17.8 16.0 0.900 0.950 0.118 0.0

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 5.000 100.0 150 Circular 38.500 37.450 0.900 38.500 37.400 0.950

1.000 EX1 450 Manhole Private EX2 450 Manhole Private

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

EX1

EX2

38.500

38.500

1.050

1.100

450

450
0
1

1.000
1.000

37.450
37.400

150
150
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

100

0
0

40

0
0
0

0
0
0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.85%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter EX1 10 37.662 0.212 22.7 0.5112 0.0000 SURCHARGED

15 minute winter EX1 1.000 EX2 22.5 1.278 1.267 0.0857 9.9

15 minute winter EX2 10 37.535 0.135 22.5 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.85%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter EX1 10 37.982 0.532 43.2 1.2806 0.0000 SURCHARGED

15 minute winter EX1 1.000 EX2 41.9 2.382 2.362 0.0871 18.9

15 minute summer EX2 9 37.542 0.142 41.7 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.85%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter EX1 9 38.500 1.050 78.4 2.5274 2.2811 FLOOD

15 minute winter EX1 1.000 EX2 61.9 3.519 3.489 0.0871 32.2

15 minute summer EX2 7 37.542 0.142 61.9 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.400
0.750
4.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
2.000
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S1
S2
S3
S4
S5
S6
S7
S8

0.010
0.010
0.010
0.010
0.013
0.013

4.00
4.00
4.00
4.00
4.00
4.00

38.650
38.550
38.650
38.550
38.500
38.500
38.550
38.600

450
450
450
450
450
450

1200
450

385643.172
385620.225
385645.155
385619.250
385615.370
385613.851
385613.668
385613.668

393959.876
393961.580
393946.533
393948.457
393965.992
393948.783
393946.707
393944.838

0.750
0.879
0.750
1.010
1.000
1.291
1.427
1.496

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S1 S2 23.010 0.600 37.900 37.671 0.229 100.5 150 4.38 50.0

1.000 1.002 17.7 1.4 0.600 0.729 0.010 0.0 28 0.590

1.001 S2 S4 13.159 0.600 37.671 37.540 0.131 100.5 150 4.60 50.0

1.001 1.002 17.7 2.7 0.729 0.860 0.020 0.0 40 0.726

2.000 S3 S4 25.976 0.600 37.900 37.540 0.360 72.2 150 4.37 50.0

2.000 1.185 20.9 1.4 0.600 0.860 0.010 0.0 26 0.670

1.002 S4 S7 5.850 0.600 37.540 37.123 0.417 14.0 150 4.64 50.0

1.002 2.703 47.8 5.4 0.860 1.277 0.040 0.0 34 1.809

3.000 S5 S6 17.276 0.600 37.500 37.209 0.291 59.4 100 4.29 50.0

3.000 1.001 7.9 1.8 0.900 1.191 0.013 0.0 32 0.810

3.001 S6 S7 2.084 0.600 37.209 37.173 0.036 57.9 100 4.32 50.0

3.001 1.014 8.0 3.5 1.191 1.277 0.026 0.0 46 0.982

1.003 S7 S8 1.869 0.600 37.123 37.104 0.019 98.4 150 4.67 50.0

1.003 1.013 17.9 8.9 1.277 1.346 0.066 0.0 75 1.011
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 23.010 100.5 150 Circular 38.650 37.900 0.600 38.550 37.671 0.729

1.000 S1 450 Manhole Private S2 450 Manhole Private

1.001 13.159 100.5 150 Circular 38.550 37.671 0.729 38.550 37.540 0.860

1.001 S2 450 Manhole Private S4 450 Manhole Private

2.000 25.976 72.2 150 Circular 38.650 37.900 0.600 38.550 37.540 0.860

2.000 S3 450 Manhole Private S4 450 Manhole Private

1.002 5.850 14.0 150 Circular 38.550 37.540 0.860 38.550 37.123 1.277

1.002 S4 450 Manhole Private S7 1200 Manhole Private

3.000 17.276 59.4 100 Circular 38.500 37.500 0.900 38.500 37.209 1.191

3.000 S5 450 Manhole Private S6 450 Manhole Private

3.001 2.084 57.9 100 Circular 38.500 37.209 1.191 38.550 37.173 1.277

3.001 S6 450 Manhole Private S7 1200 Manhole Private

1.003 1.869 98.4 150 Circular 38.550 37.123 1.277 38.600 37.104 1.346

1.003 S7 1200 Manhole Private S8 450 Manhole Private

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S1

S2

S3

S4

S5

S6

S7

385643.172

385620.225

385645.155

385619.250

385615.370

385613.851

385613.668

393959.876

393961.580

393946.533

393948.457

393965.992

393948.783

393946.707

38.650

38.550

38.650

38.550

38.500

38.500

38.550

0.750

0.879

0.750

1.010

1.000

1.291

1.427

450

450

450

450

450

450

1200

0

1

0

0

1

2

0

0

1

0

1

2

0

0
1

0

0
1
2

0

0
1

0
1
2

0

1.000
1.000

1.001

2.000
2.000
1.001

1.002

3.000
3.000

3.001
3.001
1.002

1.003

37.900
37.671

37.671

37.900
37.540
37.540

37.540

37.500
37.209

37.209
37.173
37.123

37.123

150
150

150

150
150
150

150

100
100

100
100
150

150
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S8 385613.668 393944.838 38.600 1.496 450 1 1 1.003 37.104 150

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

100

0
0

40

0
0
0

0
0
0

Node S7 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
37.123
1.250
2.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0064-2000-1250-2000
0.100
1200

Node S5 Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

38.000
130
13.000
9.000

Slope (1:X)
Depth (m)

Inf Depth (m)

200.0
0.300

Node S6 Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

38.000
126
13.000
9.000

Slope (1:X)
Depth (m)

Inf Depth (m)

200.0
0.300
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.79%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

30 minute winter S1 29 37.970 0.070 1.4 0.0300 0.0000 OK

30 minute winter S1 1.000 S2 1.4 0.461 0.079 0.2960

30 minute winter S2 29 37.971 0.300 4.7 0.1160 0.0000 SURCHARGED

30 minute winter S2 1.001 S4 2.8 0.701 0.157 0.2317

30 minute winter S3 30 37.970 0.070 1.4 0.0298 0.0000 OK

30 minute winter S3 2.000 S4 1.4 0.506 0.067 0.3331

30 minute winter S4 29 37.970 0.430 6.2 0.1535 0.0000 SURCHARGED

30 minute winter S4 1.002 S7 3.8 0.605 0.080 0.1030

30 minute winter S5 30 37.971 0.471 3.3 0.1973 0.0000 SURCHARGED

30 minute winter S5 3.000 S6 -1.6 0.402 -0.203 0.1352

30 minute winter S6 29 37.970 0.761 3.1 0.2739 0.0000 SURCHARGED

30 minute winter S6 3.001 S7 3.0 0.568 0.371 0.0163

30 minute winter S7 29 37.970 0.847 4.1 0.9575 0.0000 SURCHARGED

30 minute winter S7 Hydro-Brake® S8 1.7 7.3

15 minute summer S8 1 37.104 0.000 1.7 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.79%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 12 38.142 0.242 7.0 0.1029 0.0000 SURCHARGED

15 minute winter S1 1.000 S2 3.5 0.569 0.199 0.4051

15 minute winter S2 12 38.139 0.468 7.2 0.1811 0.0000 SURCHARGED

15 minute winter S2 1.001 S4 5.4 0.809 0.306 0.2317

15 minute winter S3 12 38.134 0.234 7.2 0.0996 0.0000 SURCHARGED

15 minute winter S3 2.000 S4 3.5 0.602 0.169 0.4573

15 minute winter S4 12 38.130 0.590 11.4 0.2105 0.0000 SURCHARGED

15 minute winter S4 1.002 S7 9.7 0.785 0.202 0.1030

60 minute winter S5 59 38.104 0.604 3.6 3.1132 0.0000 SURCHARGED

60 minute winter S5 3.000 S6 -1.7 0.404 -0.213 0.1352

60 minute winter S6 58 38.103 0.894 6.6 3.1614 0.0000 SURCHARGED

60 minute winter S6 3.001 S7 -4.4 0.576 -0.553 0.0163

30 minute winter S7 21 38.108 0.985 8.6 1.1145 0.0000 SURCHARGED

30 minute winter S7 Hydro-Brake® S8 1.8 13.7

15 minute summer S8 1 37.104 0.000 1.8 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.79%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S1 12 38.524 0.624 6.6 0.2656 0.0000 FLOOD RISK

15 minute winter S1 1.000 S2 4.5 0.535 0.256 0.4051

15 minute winter S2 12 38.507 0.836 10.7 0.3236 0.0000 FLOOD RISK

15 minute winter S2 1.001 S4 9.1 0.800 0.514 0.2317

15 minute winter S3 12 38.484 0.584 6.6 0.2486 0.0000 FLOOD RISK

15 minute winter S3 2.000 S4 4.6 0.596 0.219 0.4573

15 minute winter S4 12 38.467 0.927 19.4 0.3309 0.0000 FLOOD RISK

15 minute winter S4 1.002 S7 18.3 1.038 0.382 0.1030

120 minute winter S5 116 38.294 0.794 4.9 9.8744 0.0000 FLOOD RISK

120 minute winter S5 3.000 S6 -2.4 0.403 -0.307 0.1352

120 minute winter S6 116 38.293 1.084 7.9 9.9035 0.0000 FLOOD RISK

120 minute winter S6 3.001 S7 -5.3 -0.680 -0.668 0.0163

15 minute winter S7 12 38.382 1.259 18.3 1.4244 0.0000 FLOOD RISK

15 minute winter S7 Hydro-Brake® S8 2.0 19.0

15 minute summer S8 1 37.104 0.000 2.0 0.0000 0.0000 OK
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