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APPENDIX C 

PROPOSED DRAINAGE DRAWINGS 
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Flow control MHS 903
Hydro-Brake Ø1800
CL 140.000 m
IL 137.480 m
Design Flow: 5 l/s
Design Head:tbc m.
Spec: tbc

MHS 902
Catchpit
Ø1500
CL 140.000 m
IL 137.61 m

MHS400
Ø1200
CL 140.100 m
IL 138.500 m

MHS401
Ø1500
CL 139.950 m
IL 138.330 m
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+IL136.230m

RWP

INDICATIVE UNDERGROUND
STORMWATER ATTENUATION
TANK SDS GEOLIGHT TO
CATER FOR FLOWS  UP TO
AND INCLUDING 1:100 YEAR
STORM +45% CC.
180m³ (16m x 7.5m x 1.5m dp.)
WITH 95% VOID RATIO.
CL = 140.000
IL = 137.500

Ø225 L: 8.7m  @1:7.4

Ø150 L: 15.47m

@1:115.9

CRANE
POSITION.

CRANE
POSITION.

Linear Drainage Channel

Linear Drainage Channel

S36B
1200dia
Flow control
Orifice plate 0.5l/s
Catchpit
CL:137.65
IL:136.15

BKP SW BKP SW BKP SW BKP SW BKP SW BKP SW

INDICATIVE OFFLINE
UNDERGROUND
STORMWATER ATTENUATION
TANK SDS GEOLIGHT TO
CATER FOR FLOWS  UP TO
AND INCLUDING 1:100 YEAR
STORM +40% CC.
340m³ (25m x 9.0m x 1.5m dp.)
WITH 95% VOID RATIO.
IL = 137.70

MHS109A
Ø1200
CL 140.000 m
IL 136.120 m

INDICATIVE  UNDERGROUND

STORMWATER ATTENUATION.

32m
2  x 0.5m DEEP.

F114
CL:139.75
IL:138.75

F116
CL:139.75
IL:138.75

F119
CL:139.75
IL:138.75
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CL:139.75
IL:138.75
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S36A
1200dia
Flow control
Orifice plate 1.0l/s
Catchpit
CL:137.62
IL:136.15

Linear Drainage Channel

Ø150 L: 13.92m

@1:100
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INDICATIVE  UNDERGROUND

STORMWATER ATTENUATION.

25m2  x 0.5m DEEP.
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MHF141
900Ø
CL:139.75
IL:137.62

F127
CL:139.75
IL:138.75

F128
CL:139.75
IL:138.75

F129
CL:139.75
IL:138.75
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CL:139.75
IL:138.75
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CL:139.75
IL:138.75

F132
CL:139.75
IL:138.75
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CL:139.75
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IL:138.75
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CL:139.75
IL:138.75 F137
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IL:138.75
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Catchpit
Ø1200
CL 140.000 m
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PLEASE NOTE

The Topographical and buried services shown on this drawing were
provided to Booth King by others. Booth King have not verified this
information and therefore we can not guarantee its accuracy. The
position and alignment of services may differ from that shown and
other buried services may be present.

The contractor must verify the location of all buried services before
any excavation or piling works begin. Damage to existing services
could present a major health and safety risk plus associated
commercial penalties

DRAINAGE NOTES:

1. All adoptable works to be in accordance with 'Design Guidance for
Sewers' and United Utilities standard details.

2. All manhole cover levels to be confirmed by Landscape Architect.

3. Plastic pipes (PVC-U) to be flexibly jointed and comply with the
requirements of BS EN 1401-1 1998.

4. Until final surface is placed, heavy traffic is not to be allowed over
pipe trenches without special precautions.

5. Pipes and fittings are to be laid in accordance with the
manufacturers recommendations.

6. All Manholes should be concrete manhole rings unless stated.

7. All ICs to be PPIC 475Ø

8. All SVP positions TBC and set out by Architect.

9. For setting out of all pop-up positions refer to MEP snd
Architectural GA and details.

10. Civil engineering contractor to arrange for:

a) Own services and temporary supplies

b) Pathway & partial closure as deemed required by their
               method statement. Including costs.

c) Temporary adequate over pumping as deemed required by civil
engineers method of construction.

11. Type 2 rodding access is to be provided at all pop-ups. Design and
detail by others.

12. Protection to drains and gully connections may be concrete bed
surround between cover depths of 450mm to 200mm.

13. The contractor should confirm the locations of existing services
prior to construction.

STRATEGY NOTES:

1. Private drainage connections to drain surface water and foul
water separately from each plot and into separate main foul
and surface water sewers. For Adopted drainage
arrangements refer to BKPL drawings:

- ORRD-BKP-ZZ-XX-DR-C-0500 - Adopted Drainage GA-Sht 1
- ORRD-BKP-ZZ-XX-DR-C-0501 - Adopted Drainage GA-Sht 2

2. Surface water run-off from highways and parking bays to drain
via channel drains and gulleys (as shown), prior to connection
into the main adopted sewer.

3. Surface water to travel via gravity through the network to a flow
control device installed within MHS108.

4. Flow control device limited to 25l/sec.

5. Attenuation provided in the form of cellular storage crates, with
a capacity to retain up to 400m³ of surface water.

6. The network has been designed to accommodate floodwater
from all storm events up to and including a 1 in 100yr storm,
with an additional allowance of 40% included for the effects of
climate change.

7. Downstream of the flow control, the separate flows from both
the surface and foul water systems will be combined and
discharge through a combined sewer into an adopted
combined sewer subject to a S104.

PROJECT:

TITLE:

DATE REVISION BKPL No.

REVISION DETAILS INITIALSDATEREV.

NOTES:
1. Do not scale from this drawing.

2. This drawing is copyright and is sent to you in confidence. It must not be
copied, used or disclosed, in whole or in part, to third parties without
written permission. It remains the property of Booth King Partnership Ltd.
(BKPL) and must be returned on request.

3. This drawing is to be read in conjunction with all relevant contractual
documents.

4. Anyone using this drawing must be aware of their legal duties under the
CDM Regulations 2015, refer to the HSE website for further information.
BKPL are not Principal Designers.

5. All dimensions shown on this drawing are in millimeters unless noted
otherwise.

6. If the Contractor consider that they do not have sufficient information to
safely complete the works detailed on this drawing, they should contact
the Engineer.

7. This document uses revision codes in accordance with ISO EN 19650:
P. Preliminary (non-contractual) - review, comment or approval.
C. Contractual - Approved for stage completion.

8. This document uses status codes in accordance with ISO EN 19650:
Work in progress:
S0 - WIP
Shared (non-contractual):
S1 - Coordination, S2 - Information, S3 - Review, S4 & S5 - Approval.
Published (contractual):
A1, An, etc. (where "n" relates to the project stage)

9. This document uses project stages in accordance with the IStructE
Structural Plan of Work 2020:
2 - Concept, 3 - Coordination, 4 - Technical Design,
4.5 - Production Design, 5 - Construction, 6 - Handover.

10. Only documents with a revision code C# (where '#' relates to a revision
number) and status code A4 or A5 are suitable for construction.
Any deviations to that which is on site is not the liability of BKPL.
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Oldham Road,
Rochdale Development

Drainage GA
Masterplan

1:250 EZ Feb'25 P03 14251

ORRD BKP ZZ XX DR C 00560

P01 07.02.25
Phase 1 drainage introduced, layout

re-designed accordingly EZ

P02 10.02.25
Phase 1 drainage introduced, layout

re-designed accordingly EZ

P03 12.02.25 Phase 1 updated and issued for tender EZ



Existing combined sewer.

Planning Application boundary.

6m easement strip UU. Subject to S116

Existing adopted sewer to be grubbed upX X X X X

Proposed Adopted FW sewer.BKP FOUL BKP FOUL

Proposed highway sewer.

Proposed Adopted SW sewer.

Proposed Private SW sewer.

Proposed Private FW sewer.

Proposed Adopted FW sewer.BKP FOUL BKP FOUL

BKP SW BKP SW

Proposed highway sewer.

PLOT DRAINAGE KEY:

Proposed Adopted SW sewer.

BKP SW BKP SW

Filter Drain

Phase 1 Site boundary.
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Existing 925Ø combined sewer

Existing 925Ø combined sewer

Existing 225Ø combined

sewer @
 1:128

Existing 225Ø combined

sewer @
 1:128

MHD204
CL:139.850
IL:135.978

Note:
Following S116 sewer

abandonment agreement
with UU, sewer to be

capped at site boundary
and grubbed up

EXISTING CONNECTION TO UU
COMBINED SEWER

IL 135.39

SURVEYED 225Ø CONNECTION
TO EXISTING UU COMBINED
SEWER IN MILNROW ROAD.

225Ø OUTFALL PIPE TO BE
ADOPTED AS PART OF S104

AGREEMENT.
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Syphonic
MHSc
2100Ø
CL:139.70
IL:138.58

Syphonic MHSa
1500Ø
CL:139.70
IL:137.90

F111
CL:139.75
IL:138.66

F112
CL:139.75
IL:138.75

F115
CL:139.75
IL:138.75

F118
CL:139.75
IL:138.75

F125
CL:139.75
IL:138.75

Syphonic MHSb
1500Ø
CL:139.70
IL:137.89

Drainage Channel
(ACO MD100)
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S32
600Ø
CL:139.75
IL:138.64

Drainage Channel

(ACO MD100)
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C1.004   Ø300   

L63.400m   @
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MHF107
Ø1200
CL139.910
IL136.800

MHS109
Ø1200
CL 139.920 m
IL 136.360 m

MHS110
Ø1200
CL 138.700 m
IL 136.050 m
Non return
valve fitted

C1.008   Ø225   

L: 61.959m   @
1:200

PROPOSED
CONNECTION TO
EXISTING MANHOLE
MHD204 SUBJECT TO
S104 AGREEMENT
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CL:139.3

Sump IL:138.3

NOTE:
Pop-ups in
abeyance, subject
to confirmation of
future use. Cost
allowance for
additional PPICs
and drainage tails
should be made.

Flow control MHS 903
Hydro-Brake Ø1800
CL 140.000 m
IL 137.480 m
Design Flow: 5 l/s
Design Head:tbc m.
Spec: tbc

MHS 902
Catchpit
Ø1500
CL 140.000 m
IL 137.61 m

+IL136.230m

RWP

INDICATIVE UNDERGROUND
STORMWATER ATTENUATION
TANK SDS GEOLIGHT TO
CATER FOR FLOWS  UP TO
AND INCLUDING 1:100 YEAR
STORM +45% CC.
180m³ (16m x 7.5m x 1.5m dp.)
WITH 95% VOID RATIO.
CL = 140.000
IL = 137.500

Ø225 L: 8.7m  @1:7.4

Ø150 L: 15.47m

@1:115.9

CRANE
POSITION.

CRANE
POSITION.

Linear Drainage Channel

Linear Drainage Channel

S36B
1200dia
Flow control
Orifice plate 0.5l/s
Catchpit
CL:137.65
IL:136.15

BKP SW BKP SW BKP SW BKP SW BKP SW BKP SW

MHS109A
Ø1200
CL 140.000 m
IL 136.120 m

INDICATIVE  UNDERGROUND

STORMWATER ATTENUATION.

32m
2  x 0.5m DEEP.

F114
CL:139.75
IL:138.75

F116
CL:139.75
IL:138.75

F119
CL:139.75
IL:138.75

F123
CL:139.75
IL:138.75
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S36A
1200dia
Flow control
Orifice plate 1.0l/s
Catchpit
CL:137.62
IL:136.15

Linear Drainage Channel

Ø150 L: 13.92m

@1:100
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INDICATIVE  UNDERGROUND

STORMWATER ATTENUATION.

25m2  x 0.5m DEEP.
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Drainage Channel

(ACO MD100)

BKP SW
BKP SW

BKP SW
BKP SW

BKP SW
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MHF141
900Ø
CL:139.75
IL:137.62

F127
CL:139.75
IL:138.75

F128
CL:139.75
IL:138.75
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CL:139.75
IL:138.75
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CL:139.75
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CL:139.75
IL:138.75
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CL:139.75
IL:138.75

F133
CL:139.75
IL:138.75
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CL:139.75
IL:138.75
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CL:139.75
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CL:139.75
IL:138.75 F137
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CL:139.75
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F139
CL:139.75
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F140
CL:139.75
IL:138.75

MHF142
900Ø
CL:139.75
IL:137.24
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IL:138.75
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Catchpit
Ø1200
CL 140.000 m
IL 138.39 m
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Ø150 L: 6.82m
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PLEASE NOTE

The Topographical and buried services shown on this drawing were
provided to Booth King by others. Booth King have not verified this
information and therefore we can not guarantee its accuracy. The
position and alignment of services may differ from that shown and
other buried services may be present.

The contractor must verify the location of all buried services before
any excavation or piling works begin. Damage to existing services
could present a major health and safety risk plus associated
commercial penalties

DRAINAGE NOTES:

1. All adoptable works to be in accordance with 'Design Guidance for
Sewers' and United Utilities standard details.

2. All manhole cover levels to be confirmed by Landscape Architect.

3. Plastic pipes (PVC-U) to be flexibly jointed and comply with the
requirements of BS EN 1401-1 1998.

4. Until final surface is placed, heavy traffic is not to be allowed over
pipe trenches without special precautions.

5. Pipes and fittings are to be laid in accordance with the
manufacturers recommendations.

6. All Manholes should be concrete manhole rings unless stated.

7. All ICs to be PPIC 475Ø

8. All SVP positions TBC and set out by Architect.

9. For setting out of all pop-up positions refer to MEP snd
Architectural GA and details.

10. Civil engineering contractor to arrange for:

a) Own services and temporary supplies

b) Pathway & partial closure as deemed required by their
               method statement. Including costs.

c) Temporary adequate over pumping as deemed required by civil
engineers method of construction.

11. Type 2 rodding access is to be provided at all pop-ups. Design and
detail by others.

12. Protection to drains and gully connections may be concrete bed
surround between cover depths of 450mm to 200mm.

13. The contractor should confirm the locations of existing services
prior to construction.

STRATEGY NOTES:

1. Private drainage connections to drain surface water and foul
water separately from each plot and into separate main foul
and surface water sewers. For Adopted drainage
arrangements refer to BKPL drawings:

- ORRD-BKP-ZZ-XX-DR-C-0500 - Adopted Drainage GA-Sht 1
- ORRD-BKP-ZZ-XX-DR-C-0501 - Adopted Drainage GA-Sht 2

2. Surface water run-off from highways and parking bays to drain
via channel drains and gulleys (as shown), prior to connection
into the main adopted sewer.

3. Surface water to travel via gravity through the network to a flow
control device installed within MHS108.

4. Flow control device limited to 25l/sec.

5. Attenuation provided in the form of cellular storage crates, with
a capacity to retain up to 400m³ of surface water.

6. The network has been designed to accommodate floodwater
from all storm events up to and including a 1 in 100yr storm,
with an additional allowance of 40% included for the effects of
climate change.

7. Downstream of the flow control, the separate flows from both
the surface and foul water systems will be combined and
discharge through a combined sewer into an adopted
combined sewer subject to a S104.
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Drainage GA
Phase 1

1:250 EZ Feb'25 P03 14251

ORRD BKP ZZ XX DR C 00561

P01 07.02.25
Phase 1 drainage introduced, layout

re-designed accordingly EZ

P02 10.02.25
Phase 1 drainage introduced, layout

re-designed accordingly EZ

P03 12.02.25 Phase 1 - Issued for Tender EZ
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PHASE 1 FOUL WATER DRAINAGE MH SCHEDULE

REFERENCE COVER LEVEL (m) INVERT LEVEL (m) DEPTH (m) DIAMETER (mm) TYPE COVER

MHF107 139.910 136.800 3.110 1200 PCC D400

F110 139.750 138.750 1.000 450 PPIC B125

F111 139.750 138.660 1.090 450 PPIC B125

F112 139.750 138.750 1.000 450 PPIC B125

F114 139.750 138.750 1.000 450 PPIC B125

F115 139.750 138.750 1.000 450 PPIC B125

F116 139.750 138.750 1.000 450 PPIC B125

F117 139.750 138.750 1.000 450 PPIC B125

F118 139.750 138.750 1.000 450 PPIC B125

F119 139.750 138.750 1.000 450 PPIC B125

F120 139.750 138.750 1.000 450 PPIC B125

F121 139.750 138.750 1.000 450 PPIC B125

F122 139.750 138.750 1.000 450 PPIC B125

F123 139.750 138.750 1.000 450 PPIC B125

F124 139.750 138.750 1.000 450 PPIC B125

F125 139.750 138.750 1.000 450 PPIC B125

MHF126 139.750 137.750 2.000 900 PCC D400

F127 139.750 138.750 1.000 450 PPIC B125

F128 139.750 138.750 1.000 450 PPIC B125

F129 139.750 138.750 1.000 450 PPIC B125

F130 139.750 138.750 1.000 450 PPIC B125

F131 139.750 138.750 1.000 450 PPIC B125

F132 139.750 138.750 1.000 450 PPIC B125

F133 139.750 138.750 1.000 450 PPIC B125

F134 139.750 138.750 1.000 450 PPIC B125

F135 139.750 138.750 1.000 450 PPIC B125

F136 139.750 138.750 1.000 450 PPIC B125

F137 139.750 138.750 1.000 450 PPIC B125

F138 139.750 138.750 1.000 450 PPIC B125

F139 139.750 138.750 1.000 450 PPIC B125

F140 139.750 138.750 1.000 450 PPIC B125

MHF141 139.750 137.620 2.130 900 PCC D400

MHF142 139.750 137.360 2.390 900 PCC D400

PHASE 1 SURFACE WATER DRAINAGE MH SCHEDULE

REFERENCE COVER LEVEL (m) INVERT LEVEL (m) DEPTH (m) DIAMETER (mm) TYPE COVER

S8 139.750 138.730 1.020 600 PPIC B125

S32 139.750 138.640 1.110 600 PPIC B125

S36A 137.620 136.150 1.470 1200 PPC D400

S36B 137.650 136.150 1.500 1200 PPC D400

Syphonic MHSa 139.700 137.900 1.800 1500 PPC D400

Syphonic MHSb 139.700 137.890 1.810 1500 PPC D400

Syphonic MHSc 139.700 138.580 1.120 2100 PPC D400

MHS900 140.000 138.390 1.610 1200 PPC D400

MHS901 140.000 137.710 2.290 1500 PPC D400

MHS902 140.000 137.610 2.390 1500 PPC D400

MHS903 140.000 137.480 2.520 1800 PPC D400

MHS109 139.920 136.360 3.560 1200 PPC D400

MHS109A 140.000 136.120 3.880 1200 PPC D400

MHS110 138.700 136.050 2.650 1200 PPC D400

PHASE 1 COMBINED WATER DRAINAGE MH SCHEDULE

REFERENCE COVER LEVEL (m) INVERT LEVEL (m) DEPTH (m) DIAMETER (mm) TYPE COVER

MHD204 139.850 135.978 3.872 1200 PPC D400



Lifting eyes in concrete rings to be pointed

Concrete surround 150mm thick

225mm to barrel of pipe

Precast concrete manhole sections and
cover slab to be bedded with mortar,
plastomeric or elastomeric seal
conforming to BS EN 1917 and BS
5911-3. See Clause E2.29

Bottom precast section to be built
into base concrete minimum 75mm

Distance between top of pipe and
underside of precast section to be
minimum 50mm to maximum 300mm

Construction joint

Benching slope to be 1:10 to 1:30

Shaft diameter 900mm if no ladder
or step irons, otherwise 1200mm

Self-cleaning toe holes to be provided
where channel exceeds 600mm wide

Inverts to be formed
using channel pieces

High-strength concrete topping to be brought up to a
dense, smooth face, neatly shaped and finished to
all branch connections (minimum thickness 20mm)

In-situ concrete to be GEN3 (designed to BRE
Special Digest 1 Concrete in Aggressive Ground)

Refer to ' National Design and
Construction Guidance (SSG)
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On manholes less than 1.5m diameter
reducing slab not to be used and PC

rings to continue up to cover slab

675mm maximum to first ladder rung from cover
level

600mm x 600mm clear
cover opening complying
with BS EN 124 and BS
7903. See Clause E2.32

Minimum 2 courses of Class B
engineering bricks or precast concrete
cover frame seating rings

Joint to be as close as possible to
face of manhole to permit satisfactory

joint and subsequent movement

Refer to 'National Design and
Construction Guidance (SSG)' E6.6' for
rocker pipe information

Minimum width of benching for
loading area to be 500mm

from the edge of the ladder to
the edge of the channel

Minimum width of benching for
loading area to be 225mm

Pipe joint with channel to be located
minimum 100mm inside face of manhole

Ladder complying with BS EN
14396. See Clause E2.37

230
900mm minimum clear access
behind ladder

Minimum clear access 600mm

Note: Opening to be located centrally over
900 mm shaft and offset approximately 200 mm
for 1200 mm diameter shaft with rungs/ladder.

TYPICAL PRECAST CONCRETE MANHOLE DETAIL - 'TYPE A'
(DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE 3.0M TO 6.0M)

SCALE 1:20

Mortar bedding and haunching to cover and
frame. Refer to 'National Design and

Construction Guidance (SSG)'

225mm to barrel of pipe

Distance between top of pipe and
underside of precast section to be
minimum 50mm to maximum 300mm

Bottom precast section to be built into
base concrete minimum 75mm

Construction joint

Benching slope to be 1:10 to 1:30

Concrete surround 150mm thick

Mortar bedding and haunching to cover and
frame. Refer to 'National Design and

Construction Guidance (SSG)'

In-situ concrete to be GEN3 (designed to BRE
Special Digest 1 Concrete in Aggressive Ground)

Lifting eyes in concrete rings to be pointed

Inverts to be formed using channel pieces

High-strength concrete topping to be brought up
to a dense, smooth face, neatly shaped and
finished to all branch connections (minimum

thickness 20mm)

Refer to ' National Design and
Construction Guidance (SSG)
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Minimum clear access 600mm 230 900mm minimum clear access
behind ladder

675mm maximum to first ladder rung from cover
level

Self-cleaning toe holes to be provided
where channel exceeds 600mm wide

Joint to be as close as possible to
face of manhole to permit satisfactory

joint and subsequent movement

Minimum width of benching for
loading area to be 500mm

from the edge of the ladder to
the edge of the channel

Minimum width of benching for
loading area to be 225mm

Pipe joint with channel to be located
minimum 100mm inside face of manhole

Note: Opening to be located centrally over
900 mm shaft and offset approximately 200 mm
for 1200 mm diameter shaft with rungs/ladder.

Ladder complying with BS EN
14396. See Clause E2.37

Precast concrete manhole sections and
cover slab to be bedded with mortar,
plastomeric or elastomeric seal
conforming to BS EN 1917 and BS
5911-3. See Clause E2.29

600mm x 600mm clear
cover opening complying
with BS EN 124 and BS
7903. See Clause E2.32

Minimum 2 courses of Class B
engineering bricks or precast concrete
cover frame seating rings

TYPICAL PRECAST CONCRETE MANHOLE DETAIL - 'TYPE B'
(MAXIMUM DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE 3.0m)

SCALE 1:20

Refer to 'National Design and
Construction Guidance (SSG)' E6.6' for
rocker pipe information

22
5 225mm to barrel of pipe.

Distance between top of
pipe and underside of PC
chamber to be 50mm.

50

Note:
Selection of this type of manhole restricted to locations
where grade B covers are to be used.

Class B engineering bricks,
precast concrete masonry
units or precast concrete
cover frame seating rings.

Benching slope to be
in the range of 1 in 10
to 1 in 30.

GEN3 (ST4 for adopted
systems)  concrete
surround 150mm thk.

DN Varies Chamber

500mm min.

225mm
min.

1200mm x 675mm
opening in cover slab.

Galvanised M.S step irons at
250 or 350mm ctrs throughout.

Bottom of precast concrete
manhole ring to be built into
base concrete min 75mm.

Construction joint.

Cover slab bedded on PC
chamber section with mortar
proprietary bitumen or resin
mastic sealant.

Mortar haunching to
manhole cover and
frame.

1220mm x 685mm multiple
cover bedded on mortar.

All in-situ concrete to be GEN3
(ST4 for adopted systems) with
sulphate resisting concrete
unless agreed otherwise.

Inverts formed generally
using channel pipes.

Note:
Chamber width should be increased
for pipes larger than 225Ø to give
225mm benching each side, with the
brickwork corbelled down to suit cover.

TYPICAL PRECAST CONCRETE MANHOLE DETAIL - 'TYPE E'
(DEPTH FROM GROUND LEVEL TO SOFFIT OF PIPE 1.00m TO 1.45m)

SCALE 1:20

Class B engineering bricks,
precast concrete masonry
units or precast concrete
cover frame seating rings.
750mm x 750mm
opening in cover slab.

Benching slope to be
in the range of 1 in 10
to 1 in 30.

GEN3 (ST4 for adopted
systems)  concrete
surround 150mm thk.

DN varies Chamber
High strength concrete topping to
be brought up to a dense, smooth
face, neatly shaped and finished
to all branch connections (min
thickness 20mm).

Cover slab bedded on PC
chamber section with mortar
proprietary bitumen or resin
mastic sealant.

Mortar haunching to
manhole cover and
frame.

750mm x 750mm minimum
clear opening. Cover
frame bedded on mortar.

Bottom of precast concrete
manhole ring to be built into
base concrete min 75mm.

Construction joint.

All in-situ concrete to be GEN3
(ST4 for adopted systems)  with
sulphate resisting concrete
unless agreed otherwise.

Inverts formed generally
using channel pipes.

22
5

Note:
Approval of the Undertaker must be given for installation
of this type of manhole.
Selection of this type of manhole restricted to locations
where grade B covers are to be used.

225mm to barrel of pipe.

Distance between top of
pipe and underside of PC
chamber to be 50mm.

50

TYPICAL PRECAST CONCRETE MANHOLE DETAIL - 'TYPE F'
(DEPTH FROM GROUND LEVEL TO SOFFIT OF PIPE LESS THAN 1.00m)

SCALE 1:20

NOTE:

All inlet and outlet pipes at every manhole must
have stub and rocker pipes as shown within United
Utilities standard detail drawings.

All pipes and manholes to be provided with 150mm
minimum concrete surround and bed.

All manholes are to be constructed in accordance
with United Utilities standard details details &
'Design and Construction Guidance for Sewers'.
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Plastic chambers and rings shall comply with BS EN 13598-1
and BS EN 13598-2 or have equivalent independent approval

For vehicle access areas manhole
cover to suit BS EN 124 loading.
600mm clear opening - Grade D400

R
ef

er
 to

 e
xt

er
na

l w
or

ks
dr

aw
in

g 
fo

r s
ur

fa
ce

bu
ild

 u
p 

de
ta

ils

150mm deep precast slab or in-situ
concrete slab to support cover and frame

2 courses of Class B engineering
bricks, concrete blocks or precast
concrete cover frame seating rings

Access opening restricted to 350mm
diameter or 300mm x 300mm

Temporarily cap manhole
shaft during construction Flexible seal

Cover complying with BS EN 124 and
BS 7903 Gardens - Class A15. See
Clause E2.32

Plastic chambers and rings shall comply with BS EN 13598-1
and BS EN 13598-2 or have equivalent independent approval

Plastic chambers and rings shall comply with BS EN 13598-1
and BS EN 13598-2 or have equivalent independent approval

Minimum internal dimensions 450mm
diameter or 450mm x 450mm

Concrete surround separated by 25mm
shuttering to prevent load transfer

150mm deep concrete collar

Temporarily cap manhole
shaft during construction.

Flexible seal

Flexible seal

Temporarily cap manhole
shaft during construction.

Compacted backfill - As-dug material
or granular bedding material

DOT Type 1 sub base (thickness
varies) or concrete surround

Excavation width varies
depending on depth of chamber

Excavation width varies
depending on depth of chamber

Minimum internal dimensions 450mm
diameter or 450mm x 450mm

Granular bedding material

Refer to Table 2

Base unit to have all connections
with soffit levels set no lower than
that of the main pipe

Joints between base and shaft
and between shaft components to

be fitted with watertight seals

Compacted backfill - As-dug material
or granular bedding material

Mortar bedding and haunching
to cover and frame. Refer to

'National Design and
Construction Guidance (SSG)'

Mortar bedding and haunching
to cover and frame. Refer to

'National Design and
Construction Guidance (SSG)'

Cover complying with BS EN 124 and
BS 7903 Gardens - Class B125. See
Clause E2.32

Minimum internal dimensions 180mm
diameter or 225mm x 100mm

PPIC COVER DETAIL FOR AREAS SUBJECT TO HEAVY VEHICLE LOADING
SCALE 1:10

PPIC COVER DETAIL FOR AREAS SUBJECT TO LIGHT VEHICLE LOADING
(DOMESTIC DRIVEWAYS OR FOOTWAYS)

SCALE 1:10

PPIC COVER DETAIL FOR AREAS SUBJECT TO NO VEHICLE LOADING
(SUITABLE FOR SOFT LANDSCAPING AREAS)

SCALE 1:10

Joints to be as close as possible to face
of chamber to permit satisfactory joint
and subsequent movement

Main flow

Main flow

Flexible inlets / outlet and / or
bend to have maximum angle 45°

Unused inlets to be
sealed and watertight

Where chambers are positioned on 90°
corners always use the main channel by
fitting a 45° bend on the inlet and outlet

Note: Where the access chamber is in
the highway the Highway Authority
can have specific requirements

TYPICAL PPIC ACCESS CHAMBER DETAIL - 'TYPE 3' (FLEXIBLE MATERIAL DETAIL)
(DEPTH FROM COVER LEVEL TO SOFFIT OF PIPE 3.0m)

SCALE 1:10

NOTE:

All inlet and outlet pipes at every manhole must
have stub and rocker pipes as shown within United
Utilities standard detail drawings.

All pipes and manholes to be provided with 150mm
minimum concrete surround and bed.

All manholes are to be constructed in accordance
with United Utilities standard details details &
'Design and Construction Guidance for Sewers'.
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Refer to 'Trench Details'

EQ EQ

Hatch denotes
original ground

Refer to external works drawing for
ground level finishes (I.E. car park,
footpath, soft landscaping, etc.)

Lower bedding

Upper bedding

Side fill

Initial backfill

Main backfill
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BEDDING & BACKFILL MATERIAL

TABLE 4 (refer to figure 2)

N.B. Information shown in 'Table 3' has been taken from 'BS EN 1610:2015
Construction and testing of drains and sewers - 7.2 Bedding construction types'

MINIMUM LOWER BEDDING DEPTH

TABLE 3 (refer to figure 2)

TRENCH BED CONDITIONS

Usual soil conditions

Rock or hard soil conditions

MINIMUM DEPTH ('Y')

100mm

150mm

LOCATION SUITABLE MATERIAL ('DN' denotes pipe Ø)

N.B. Information shown in 'Table 4' has been taken from 'BS EN 1610:2015 Construction and testing of drains
and sewers' & 'BS 8000-14:1989'

N.B. Assumed normal ground conditions. Special bedding construction will be required where the trench formation
has little bearing strength, i.e. Soft ground, running sand, etc. Booth King Partnership Limited to be contacted
for revised bedding detail in this circumstance.

N.B. Booth King Partnership Limited advise installer to refer to plastic pipe manufactures specific bedding details
to ensure minimum bedding & backfilling requirements are met.

Main backfill

Initial backfill
Side fill

Upper bedding
Lower bedding
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Single sized or graded granular material (from 5mm) not exceeding:
- 22mm for DN £ 200mm.
- 40mm for DN > 200mm up to DN £ 600mm.
- 60mm for DN > 600mm.
- For DN < 100mm all written instructions of the manufacturer shall be complied with.

N.B. No mechanical compaction to be applied.

As dug material (native soil) may be used as long as it complies with BS EN 1610:2015
Construction and testing of drains and sewers - 5.2.2 Native soil' & 'BS 8000-14:1989
Section 3.3'.

Initial 200mm of main backfill must be free from stones larger than 40mm, lumps of clay
over 75mm, timber, frozen material & vegetable matter.

N.B. No mechanical compaction to be applied until first 200mm of main backfill in place.

Selected fill or granular fill free from stones larger than 40mm, lumps of clay over 75mm,
timber, frozen material & vegetable matter.

As dug material (native soil) may be used as long as it complies with BS EN 1610:2015
Construction and testing of drains and sewers - 5.2.2 Native soil' & 'BS 8000-14:1989
Section 3.2.3'.

N.B. No mechanical compaction to be applied.
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Crown of pipe

Pipe Ø

FIGURE 2

PIPE BEDDING DETAIL
SCALE 1:10
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Crown of pipe

Ground level

Hatch denotes original ground

Concrete paving slabs75
 m

in

Refer to external works drawing
for ground level finishes.

For embedment and initial backfill
specification refer to 'Pipe Bedding Details'

For main backfill specification
refer to 'Pipe Bedding Details'

PROTECTION FOR PIPES LAID AT SHALLOW DEPTHS IN
NON-TRAFFICKED AREAS

(N.B INFORMATION SHOWN HAS BEEN TAKEN FROM 'BS EN 8301:1985 - CLAUSE 11.1.2')
SCALE 1:10
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Crown of pipe

Ground level

15
0m
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Hatch denotes
original ground

For main backfill specification
refer to 'Pipe Bedding Details'

Road build up

Refer to external works drawing for
ground level finishes (I.E. car park,
footpath, soft landscaping, etc.)

For main backfill specification
refer to 'Pipe Bedding Details'

For embedment and initial backfill
specification refer to 'Pipe Bedding Details'

PROTECTION FOR PIPES LAID AT SHALLOW DEPTHS IN TRAFFICKED
AREAS - (OPTION 1)

(N.B INFORMATION SHOWN HAS BEEN TAKEN FROM 'BS EN 8301:1985 - CLAUSE 11.1.2')
SCALE 1:10
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For main backfill specification
refer to 'Pipe Bedding Details'

Hatch denotes
original ground

150mm min concrete surround. Full
perimeter. Designated mix to be GEN3

Road build up

Refer to external works drawing for
ground level finishes (I.E. car park,

footpath, soft landscaping, etc.)

18mm compressible board
required at pipe joint connections
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Crown of pipe

Ground level

FLEXIBLE JOINT DETAIL FOR CONCRETE BED AND
CONCRETE SURROUND SPIGOT AND SOCKET PIPES

SCALE 1:10

150
min

150
min

15
0

m
in

Crown of pipe

S.S.L

Pipe Ø

Pi
pe

 Ø

Hatch denotes
original ground

Refer to ground floor drawing
for slab concrete specification

Sl
ab

Less than
300mm cover

IMPORTANT NOTE:

Refer to detail 'Joints For Concrete Encased
Pipes' for movement joint detail.

PROTECTION FOR PIPES WITHIN 300mm OF SLAB
CONSTRUCTION

(N.B INFORMATION SHOWN HAS BEEN TAKEN FROM 'BS EN 8301:1985 - CLAUSE 11.1.2')
SCALE 1:10

PIPE EMBEDMENT DETAIL
SCALE 1:10

TABLE 2
(EMBEDMENT DIMENSIONS FOR RIGID PIPES)

Nominal Internal
Pipe Diameter

Dimension Y1 Even
Trench Bottom (Min)

Dimension Y2 Rock Or
Uneven Trench Bottom

(Min)

Processed
Granular Material

Dimension Z
(Min)

Max Permitted
Trench Width

150 100 200 10mm single
sized or 14mm -

5mm graded

100 750
225 100 200 100 825
300 100 200 100 925
375 100 200 14mm single

sized or 14mm -
5mm graded

100 1050
450 150 200 150 1150
525 150 250 150 1200

30
0

Bd

Bc

Y 
(T

ab
le

 2
)

EMBEDMENT CLASS S

15
0 

M
in

Bc + 600 Max
Bc + 300 Min

Bc

CONCRETE BED & SURROUND

10
0 

M
in

GEN 3 bed
and surround

NOTE: For pipe sizes > 525mm Ø, refer to UU ' Developer Services Detail B'

Z

Note:
Bc = Outside diameter of pipe.
Bd = Effective trench width
measured 300mm above
crown of pipe.

DRAINAGE NOTES
1. For narrow trenching techniques the minimum trench width may

be reduced, providing thta the design indicates that the reduced
embedment width is sufficient to support the pipework.

2. Embedment dimensions shall be in accordance with 'Table 2'.

3. Limestone material shall not be used where the native ground
or ground water is acidic, i.e pH of 6 or less.

4. Gen 3 concrete shall be used in non-aggressive ground.
Elsewhere the cement type and mix design should be selected
to suit the sulphate content and pH of the ground and
groundwater.

5.  Concrete surround details shall be adopted where cover to
pipework is less than 1.2m and where it is necessary to protect
the pipework from traffic loading.

6. Pipes to be bedded/surrounded with concrete shall be
supported on precast concrete setting blocks, the top face of
each block being covered with two layers of compressible
packing.

7. PVC and PE pipes shall be wrapped with a layer of plastic
sheeting complying with UU CESWI 6 class 2.95.

8. Compressible filler shall comply with UU CESWI 6 class 2.19.
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ACO MULTIDRAIN MD 100-30
NOT TO SCALE

Concrete bed &
surround

Engineering Class
B brickwork.
Depth to suit
specification

Grating to suit wheel
load eg-  Grade D400
to BS EN124:1994

Road gully with silt
trap

Sub - base

Formation level

Gully to be vitrified
clay or precast
concrete 450x900 pot

Bend to suit
NOTE: Gully outlet
and connection may
require concrete
protection where
cover is minimal

GULLY DETAIL
SCALE 1:20

NOTE:
The depth of the gully can be
increased by up to 300 mm by
fitting a 225 mm coupling code
VC1/3 and a 300 mm high raising
piece code SIC3/1 between the
frame and the gully body.

Yard Gully with
medium duty (5
tonne) grid

Filter / silt bucketConcrete bed &
surround

Ground Level

YARD GULLY DETAIL
SCALE 1:20

Bend to suit

Ground Level

GEN 3
Concrete bed
& surround

Waste or rainwater pipe
up to  maximum 110 mm
dia or 100 mm square.

Hinged metal grid
Access gully

NOTE: Downpipe must
be separate from gully
due to potential
settlement.

ACCESS GULLY DETAIL
SCALE 1:20

Flexible seal

Granular bedding material

Base unit to have all connections
with soffit levels set no lower than
that of the main pipe

Compacted backfill - As-dug material
or granular bedding material

TYPICAL BACKDROP DETAIL
SCALE 1:20

Splash guard/pipe stopper in rodding eye

Standard tumbling bay
junction.

Short radius
90° bend.

Pipe set vertically.

15
0

15
0

15
0

1/2 courses of HD type Class B engineering
bricks or 150mm min deep concrete bed

45
°

Minimum 150mm concrete surround to pipes laid
with less than 600mm cover in traffic free areas.

Less than 900mm in areas where traffic is expected.

45° bend by manufacturer

Square rodding to
manufacturer specifications

Ground level

Crown of pipe

Pipe invert level

Short length of pipe cut to suit

Pipe diameter, length & gradient
as specified on drainage scheme

150
min

IMPORTANT NOTE:

Minimum cover dimensions given refer to thermoplastic
pipes. For clay or concrete pipes refer to 'The Building
Regulations - Approved document H' - Tables 8, 9 & 10.

Minimum cover under private roads = 900mm
Minimum cover under traffic free areas = 600mm

Hatch denotes
original ground

Refer to external works drawing for ground level
finishes (I.E. car park, footpath, soft landscaping, etc.)

RODDING EYE DETAIL
SCALE 1:10
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External Yard Level

Top of Tank Level

Tank Base Level

ESS pluvial cube module to be wrapped with Tuflex
impermeable geomembrane with a mm lap heat welded
joints. (as supplied by Alderburgh limited).

ESS pluvial cube module (500 mm long x 500 mm wide x
550 mm high) arrangements as shown. Modules can be
secured as a 'house keeping' measure with plastic propriety
cable ties.

Outlet Pipe Invert Level

Outlet pipe(s) DIA varies with Class S
bedding

Pipes connected to the attenuation tank using heavy duty
pipe collars (heat welded to Tulfex impermeable
geomembrane) with stainless steel strangle bands for
fasteining around the pipe (as supplied by Alderburgh
limited).

To protect the waterproof Tuflex Geomembrane during
backfilling operation, overlay the top and sides with Geotex
300 PP needle punched non-woven protection geotextile with
a lapped joints (as supplied by Alderburgh limited).

Typical Outlet Pipe Connection

TYPICAL DETAILS OF ATTENUATION TANK USING PLUVIAL CUBE MODULE UNITS
SCALE 1:10

Flat, level, smooth base with no undulations and has min 5%
CBR , gravel or stone can be used

Backfill suggestions options around the sides of Versavoid
modular unit:

· Selected excavated material if seen suitable by the site
engineer.

· Backerboard HD (is a premoulded board for use as
protection against backfill)

Inlet Pipe Invert Level

Inlet pipe(s) DIA varies with Class S
bedding

Typical Inlet Pipe Connection

Pluvial cubes to be
installed
to manufacturers
instruction

Modules require 450 mm minimum backfill
cover before driving over with small

excavators or bobcat.

Backfill suggestions options above the Versavoid modular unit:

· Selected excavated material if seen suitable by the site engineer.

· 100 mm thick coarse sand or Class 6H selected granular material.

· Backerboard HD (is a premoulded board for use as protection
against backfill)
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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
1
0
England and Wales
20.000
0.300
0.750
5.00

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
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

RE1
S1
RE2
S2
MHS100
RE3
S3
S4
RE4
S5
S6
S7
MHS101
S8
MHS c
MHS 900
MHS 901
MHS200
RE5
S9
RE6
S10
S11
RE7
S12
S13
S14
MHS300
MHS102
MHS103
MHS104
RE8
S15
RE9
S16
MHS500
MHS501
MHS106
S17
S18
RE10

0.014

0.014

0.007

0.011

0.018
0.037
0.017
0.115
0.000
0.000
0.038

0.021

0.021

0.005

0.005
0.017
0.043
0.052
0.088

0.025

0.043
0.036

0.021

5.00
5.00
5.00
5.00

5.00
5.00

5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00

5.00

140.500
140.500
140.500
140.400
140.065
140.500
140.500
140.500
140.500
140.500
140.300
140.500
140.150
139.750
139.700
140.100
139.900
140.200
140.150
140.150
140.150
140.150
140.200
140.400
140.400
140.400
140.400
140.065
140.200
140.200
140.000
140.200
140.200
140.200
140.200
139.680
139.980
140.150
139.800
139.800
139.800

150
450
150
450

1500
150
450
450
150
450
450
450

1500
600

2100
1500
1500
1500

150
450
150
450
450
150
450
450
450

1200
1500
1500
1500

150
450
150
450

1200
1200
1500

450
450
150

389875.244
389892.952
389883.519
389901.205
389914.008
389902.215
389891.539
389899.982
389903.384
389919.284
389927.732
389919.698
389931.161
389894.681
389906.331
389918.202
389955.915
389923.478
389976.441
389952.293
389968.413
389944.395
389947.805
389978.383
389971.511
389979.493
389982.376
389986.325
389943.115
389966.585
389992.223
389979.428
390016.957
389987.177
390024.736
390030.296
390030.471
390015.431
390018.823
390009.145
390019.297

412908.577
412890.436
412916.610
412898.492
412904.899
412933.829
412923.408
412914.759
412934.974
412950.494
412941.846
412934.004
412922.254
412959.044
412967.890
412981.937
413033.774
412954.031
412924.922
412949.673
412917.354
412941.959
412938.466
412873.889
412880.929
412888.720
412885.766
412889.621
412933.888
412909.844
412934.870
412906.819
412943.452
412898.881
412935.483
412920.826
412941.347
412956.756
413025.748
413020.394
413024.974

0.930
1.100
0.880
1.200
1.365
0.700
0.800
1.000
0.800
0.950
0.950
1.450
1.700
1.020
1.120
1.710
2.190
1.700
0.720
1.150
0.710
1.300
1.450
0.630
0.750
0.890
0.960
1.515
1.900
2.200
2.450
0.880
1.300
1.100
1.450
2.080
2.590
3.050
1.100
1.240
1.100



Booth King Partnership Ltd File: BKP-14251- SW calculaƟons P11 P1 & P2 Catchments 10.02.25.pfd
Network: SW
Eleni Zachara
14/02/2025

Page 2

Flow+ v12.0 Copyright © 1988-2025 Causeway Technologies Ltd

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S19
S20
RE11
S21
S22
RE12
S23
MHS107
RE13
S24
S25
S26
MHS400
S32
MHS a
MHS b
MHS 902
AT Phase 1
MHS 903

S36A
S36B

MHS401
MHS402
RE14
S27
RE15
S28
RE16
S29
S30
RE17
S31
MHS403
MHS108

S33
S34
RE18
S35
AƩenuaƟon Tank
MHS109
MHS109A
MHS110
MHD204
RE19
S37
RE20
S38

0.026
0.026

0.009

0.009

0.014

0.018

0.028
0.044
0.068

0.040

0.029
0.022

0.048

0.014

0.017

0.043

0.020

0.020
0.071

0.018

0.018

5.00
5.00
5.00
5.00

5.00
5.00

5.00
5.00

5.00

5.00
5.00
5.00

5.00

5.00
5.00

5.00

5.00
5.00
5.00
5.00
5.00

5.00

5.00

5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00
5.00

139.800
139.800
140.050
140.050
140.050
140.050
140.050
139.900
140.200
140.200
140.200
140.200
140.100
139.750
139.700
139.700
140.000
140.000
140.000

137.620
137.650

139.950
139.950
140.200
140.150
140.400
140.150
140.200
140.200
140.100
140.200
140.100
140.155
139.980

140.000
140.000
140.000
140.000
139.980
139.920
140.000
137.650
138.000
140.400
140.400
140.400
140.400

450
450
150
450
450
150
450

1500
150
450
450
450

1200
600

1500
1500
1500

1
1800

1200
1200

1500
1200

150
450
150
450
150
450
450
150
450

1200
1800

450
450
150
450

10
1200
1200
1200
1200

150
450
150
450

390044.460
390034.705
390046.964
390031.953
390023.786
390038.623
390028.245
390019.378
389950.255
389937.700
389929.853
389945.847
389951.375
389925.569
389961.420
389950.226
389964.610
389978.770
389979.866

389961.677
389989.046

389963.816
389973.475
389947.559
389966.231
389951.109
389974.325
390000.092
389975.511
389982.284
390008.017
389983.359
389989.882
389995.858

389994.680
389973.341
390004.619
389983.328
390009.150
389968.940
389973.065
389974.248
389972.565
389969.489
389944.930
389961.517
389936.946

412979.743
412974.317
412962.799
412948.146
412956.513
412970.996
412960.866
412964.480
412961.725
412949.470
412957.510
412973.122
412987.262
413025.800
413051.158
413017.319
413030.729
413035.920
413045.489

413068.938
413061.669

412999.496
412999.743
412975.455
412993.681
412962.727
412985.389
412945.440
412970.623
412977.235
412953.022
412978.284
412982.934
412988.763

413041.240
413004.637
413034.790
412998.844
412983.469
413004.456
413052.446
413066.187
413067.929
412898.951
412924.112
412891.162
412916.334

1.750
1.890
0.600
0.950
1.150
1.110
1.350
2.970
0.750
0.900
1.000
1.300
1.600
1.110
1.800
1.810
2.390
2.500
2.560

1.120
1.330

1.620
1.700
0.670
0.950
0.890
1.050
0.510
0.950
1.100
0.860
1.200
2.055
3.360

1.900
2.320
1.910
2.430
3.280
3.560
3.900
1.600
2.022
0.800
1.050
1.070
1.300
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SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R
Summer CV

Winter CV
Analysis Speed

FSR
Singular
England and Wales
20.000
0.300
0.750
0.840
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
StarƟng Level (m)

Check Discharge Rate(s)
Check Discharge Volume

100 year 360 minute (m³)

x
240
0.0

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 %)

1
30
30

100
100
100
100

0
0

40
0

20
30
45

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
Soil Index

SPR
CWI

GreenĮeld
FSR/FEH

1
0.10

Return Period (years)
Climate Change (%)

Storm DuraƟon (mins)
BeƩerment (%)

PR
Runoī Volume (m³)

100
0
360
0

Node MHS108 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
136.620
2.500
17.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0163-1700-2500-1700
0.225
1800

Node MHS 903 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
137.440
1.500
4.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0088-4000-1500-4000
0.100
1200

Node S36A Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
136.500

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

Diameter (m)

1.000
1.0
0.021

Discharge Coeĸcient 0.600
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Node S36B Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
136.320

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

Diameter (m)

1.000
0.6
0.016

Discharge Coeĸcient 0.600

Node MHS108 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.97

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

137.000

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 225.0 0.0 1.500 225.0 0.0 1.501 0.0 0.0

Node AT Phase 1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.97

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

137.500

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 125.0 125.0 1.500 125.0 184.4 1.501 0.0 184.4

Node S36A Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

136.500
312

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 30.0 0.0 0.500 30.0 0.0 0.501 0.0 0.0

Node S36B Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

136.320

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 25.0 0.0 0.500 25.0 0.0 0.501 0.0 0.0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 1 139.570 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 1.000 S1 0.0 0.000 0.000 0.0273

15 minute winter S1 10 139.428 0.028 1.8 0.0044 0.0000 OK

15 minute winter S1 1.001 S2 1.8 0.687 0.075 0.0295

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0275

15 minute winter S2 10 139.233 0.033 3.6 0.0053 0.0000 OK

15 minute winter S2 1.002 MHS100 3.5 1.159 0.105 0.0437

15 minute winter MHS100 11 138.736 0.036 3.5 0.0638 0.0000 OK

15 minute winter MHS100 1.003 MHS101 3.5 0.350 0.031 0.2551

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0107

15 minute summer S3 10 139.720 0.020 0.9 0.0032 0.0000 OK

15 minute summer S3 3.001 S4 0.9 0.632 0.038 0.0166

15 minute winter S4 11 139.520 0.020 0.9 0.0032 0.0000 OK

15 minute winter S4 3.002 S7 0.8 0.371 0.037 0.0645

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0217

15 minute winter S5 10 139.576 0.026 1.4 0.0041 0.0000 OK

15 minute winter S5 4.001 S6 1.4 0.757 0.059 0.0217

15 minute winter S6 11 139.372 0.022 1.4 0.0035 0.0000 OK

15 minute winter S6 4.002 S7 1.4 0.561 0.046 0.0276

15 minute winter S7 11 139.087 0.037 4.4 0.0058 0.0000 OK

15 minute winter S7 4.003 MHS101 4.4 0.669 0.130 0.1104

15 minute winter MHS101 11 138.534 0.084 16.9 0.1484 0.0000 OK

15 minute winter MHS101 1.004 MHS102 16.9 0.821 0.161 0.3459

15 minute winter S8 10 138.761 0.031 2.2 0.0088 0.0000 OK

15 minute winter S8 5.000 MHS c 2.2 0.282 0.041 0.1184

15 minute winter MHS c 10 138.661 0.081 16.9 0.2813 0.0000 OK

15 minute winter MHS c 5.001 MHS 900 16.6 1.138 0.147 0.2686

15 minute winter MHS 900 11 138.467 0.077 16.6 0.1352 0.0000 OK

15 minute winter MHS 900 5.002 MHS b 16.5 0.897 0.145 0.8833

15 minute winter MHS 901 11 137.817 0.107 33.7 0.1894 0.0000 OK

15 minute winter MHS 901 5.004 MHS 902 33.8 1.113 0.100 0.2820

15 minute winter MHS200 10 138.546 0.046 4.9 0.0807 0.0000 OK

15 minute winter MHS200 30.000 MHS102 4.8 0.324 0.051 0.4504

15 minute summer RE5 1 139.430 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE5 6.000 S9 0.0 0.000 0.000 0.0555

15 minute winter S9 10 139.044 0.044 2.7 0.0070 0.0000 OK

15 minute winter S9 6.001 S10 2.6 0.841 0.367 0.0342

15 minute summer RE6 1 139.440 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE6 7.000 S11 0.0 0.000 0.000 0.0408

15 minute winter S10 11 138.890 0.040 2.6 0.0064 0.0000 OK

15 minute winter S10 6.002 S11 2.6 0.905 0.301 0.0141

15 minute winter S11 11 138.789 0.039 5.2 0.0062 0.0000 OK

15 minute winter S11 6.003 MHS102 5.2 0.823 0.323 0.0350

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0058

15 minute summer S12 11 139.671 0.021 0.6 0.0033 0.0000 OK

15 minute summer S12 8.001 S13 0.6 0.573 0.089 0.0118
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S13 11 139.528 0.018 0.6 0.0028 0.0000 OK

15 minute summer S13 8.002 S14 0.6 0.620 0.026 0.0040

15 minute summer S14 11 139.454 0.014 1.2 0.0022 0.0000 OK

15 minute summer S14 8.003 MHS300 1.2 0.710 0.017 0.0098

15 minute winter MHS300 11 138.583 0.033 3.4 0.0369 0.0000 OK

15 minute winter MHS300 8.004 MHS103 3.3 0.303 0.046 0.3576

15 minute winter MHS102 11 138.417 0.117 32.0 0.2063 0.0000 OK

15 minute winter MHS102 1.005 MHS103 32.0 1.233 0.305 0.8731

15 minute winter MHS103 11 138.121 0.121 41.6 0.2140 0.0000 OK

15 minute winter MHS103 1.006 MHS104 41.2 1.448 0.330 1.0229

15 minute winter MHS104 11 137.684 0.134 51.8 0.2370 0.0000 OK

15 minute winter MHS104 1.007 MHS106 51.3 1.607 0.388 1.0195

15 minute summer RE8 1 139.320 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE8 9.000 S15 0.0 0.000 0.000 0.0990

15 minute winter S15 11 138.941 0.041 3.2 0.0065 0.0000 OK

15 minute winter S15 9.001 S16 3.1 0.889 0.149 0.0387

15 minute summer RE9 1 139.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE9 10.000 S16 0.0 0.000 0.000 0.0770

15 minute winter S16 10 138.785 0.034 8.6 0.0055 0.0000 OK

15 minute winter S16 9.002 MHS501 8.4 1.560 0.116 0.0455

15 minute winter MHS500 10 137.644 0.044 4.6 0.0502 0.0000 OK

15 minute winter MHS500 11.000 MHS501 4.5 0.574 0.086 0.1635

15 minute winter MHS501 11 137.460 0.070 13.0 0.0792 0.0000 OK

15 minute winter MHS501 9.003 MHS106 12.9 0.733 0.213 0.4023

15 minute winter MHS106 11 137.244 0.144 66.6 0.2546 0.0000 OK

15 minute winter MHS106 1.008 MHS107 66.0 1.583 0.235 0.3830

15 minute summer S17 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer S17 12.000 S18 0.0 0.000 0.000 0.0000

15 minute summer S18 1 138.560 0.000 0.0 0.0000 0.0000 OK

15 minute summer S18 12.001 S20 0.0 0.000 0.000 0.0960

15 minute summer RE10 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE10 13.000 S19 0.0 0.000 0.000 0.1018

15 minute winter S19 10 138.092 0.042 3.3 0.0067 0.0000 OK

15 minute winter S19 13.001 S20 3.2 0.820 0.160 0.0433

15 minute winter S20 11 137.950 0.040 6.5 0.0063 0.0000 OK

15 minute winter S20 13.002 MHS107 6.4 0.790 0.153 0.1943

15 minute summer RE11 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE11 14.000 S21 0.0 0.000 0.000 0.0166

15 minute winter S21 10 139.127 0.027 1.2 0.0043 0.0000 OK

15 minute winter S21 14.001 S22 1.2 0.756 0.145 0.0179

15 minute winter S22 11 138.924 0.024 1.2 0.0038 0.0000 OK

15 minute winter S22 14.002 S23 1.2 0.992 0.106 0.0073

15 minute summer RE12 1 138.940 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE12 15.000 S23 0.0 0.000 0.000 0.0064

15 minute winter S23 10 138.718 0.018 2.3 0.0028 0.0000 OK

15 minute winter S23 14.003 MHS107 2.3 0.554 0.029 0.0899

60 minute winter MHS107 54 137.216 0.286 45.2 0.5055 0.0000 OK

15 minute winter MHS107 1.009 MHS108 73.8 0.818 0.385 2.9396

15 minute summer RE13 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE13 16.000 S24 0.0 0.000 0.000 0.0253
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S24 10 139.334 0.034 1.8 0.0054 0.0000 OK

15 minute winter S24 16.001 S25 1.8 0.653 0.105 0.0304

15 minute winter S25 11 139.230 0.030 1.8 0.0047 0.0000 OK

15 minute winter S25 16.002 S26 1.8 0.595 0.085 0.0661

15 minute winter S26 11 138.938 0.038 4.0 0.0060 0.0000 OK

15 minute winter S26 16.003 MHS400 4.0 1.063 0.138 0.0570

15 minute winter MHS400 11 138.542 0.042 4.0 0.0477 0.0000 OK

15 minute winter MHS400 16.004 MHS401 4.0 0.413 0.077 0.1737

15 minute winter S32 11 138.692 0.052 3.6 0.0147 0.0000 OK

15 minute winter S32 17.000 MHS b 3.5 0.651 0.251 0.1394

15 minute winter MHS a 10 137.945 0.045 5.6 0.0790 0.0000 OK

15 minute winter MHS a 31.000 MHS 901 5.5 0.484 0.049 0.2643

15 minute winter MHS b 11 137.998 0.108 28.2 0.1912 0.0000 OK

15 minute winter MHS b 5.003 MHS 901 28.4 1.248 0.251 0.3957

15 minute summer MHS 902 10 137.727 0.117 32.4 0.2063 0.0000 OK

15 minute winter MHS 902 5.005 AT Phase 1 34.1 1.738 0.124 0.3596

180 minute winter AT Phase 1 136 137.711 0.211 10.4 25.5326 0.0000 OK

600 minute winter AT Phase 1 5.006 MHS 903 8.8 0.230 0.034 0.5918

180 minute winter MHS 903 136 137.711 0.271 6.6 0.6906 0.0000 SURCHARGED

180 minute winter MHS 903 5.007 MHS109A 3.6 1.444 0.019 0.0998

360 minute winter S36A 256 136.610 0.110 0.7 3.2700 0.0000 OK

360 minute winter S36A 32.000 MHS110 0.3 0.420 0.014 0.0088

480 minute winter S36B 344 136.433 0.113 0.5 2.8217 0.0000 OK

480 minute winter S36B 33.000 MHS110 0.2 0.329 0.009 0.0081

15 minute winter MHS401 11 138.420 0.090 9.9 0.1588 0.0000 OK

15 minute winter MHS401 16.005 MHS402 9.9 1.015 0.611 0.0937

15 minute winter MHS402 11 138.322 0.072 9.9 0.0816 0.0000 OK

15 minute winter MHS402 16.006 MHS403 9.8 1.074 0.111 0.2199

15 minute summer RE14 1 139.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE14 18.000 S27 0.0 0.000 0.000 0.0355

15 minute winter S27 10 139.233 0.033 1.8 0.0052 0.0000 OK

15 minute winter S27 18.001 S28 1.7 0.426 0.105 0.0482

15 minute summer RE15 1 139.510 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE15 19.000 S28 0.0 0.000 0.000 0.0857

15 minute winter S28 11 139.153 0.052 3.9 0.0083 0.0000 OK

15 minute winter S28 18.002 S30 3.9 0.908 0.233 0.0490

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

15 minute summer S29 1 139.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer S29 20.001 S30 0.0 0.000 0.000 0.0141

15 minute winter S30 11 139.035 0.035 3.9 0.0056 0.0000 OK

15 minute winter S30 18.003 S31 3.9 1.490 0.084 0.0039

15 minute summer RE17 1 139.340 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE17 21.000 S31 0.0 0.000 0.000 0.0357

15 minute winter S31 11 138.927 0.027 3.9 0.0042 0.0000 OK

15 minute winter S31 18.004 MHS403 3.9 1.313 0.068 0.0239
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter MHS403 11 138.141 0.041 18.9 0.0461 0.0000 OK

15 minute winter MHS403 16.007 MHS108 18.9 1.195 0.040 0.3178

60 minute winter MHS108 50 137.192 0.572 61.2 43.4969 0.0000 SURCHARGED

60 minute winter MHS108 1.010 MHS109 16.3 0.995 0.344 0.5116

15 minute summer S33 1 138.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer S33 22.000 S34 0.0 0.000 0.000 0.0731

15 minute winter S34 10 137.719 0.039 2.6 0.0062 0.0000 OK

15 minute winter S34 22.001 S35 2.5 0.612 0.143 0.0472

15 minute summer RE18 1 138.090 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE18 23.000 S35 0.0 0.000 0.000 0.0914

15 minute winter S35 11 137.616 0.046 5.1 0.0073 0.0000 OK

15 minute winter S35 22.002 AƩenuaƟon Tank 5.0 1.059 0.204 0.2780

60 minute winter AƩenuaƟon Tank 50 137.193 0.492 8.2 0.0000 0.0000 SURCHARGED

15 minute summer AƩenuaƟon Tank 22.003 MHS108 14.6 0.472 0.176 1.0075

60 minute winter MHS109 51 136.462 0.102 16.3 0.1153 0.0000 OK

60 minute winter MHS109 1.011 MHS109A 16.3 0.808 0.429 0.9793

120 minute winter MHS109A 92 136.228 0.127 19.9 0.1442 0.0000 OK

120 minute winter MHS109A 1.012 MHS110 19.9 1.041 0.638 0.2633

120 minute winter MHS110 92 136.141 0.091 20.3 0.1027 0.0000 OK

120 minute winter MHS110 1.013 MHD204 20.3 1.564 0.225 0.0315 174.2

120 minute winter MHD204 92 136.050 0.072 20.3 0.0000 0.0000 OK
15 minute summer RE19 1 139.600 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE19 25.000 S37 0.0 0.000 0.000 0.0427

15 minute winter S37 10 139.380 0.030 2.3 0.0048 0.0000 OK

15 minute winter S37 25.001 S38 2.3 0.890 0.084 0.0282

15 minute summer RE20 1 139.330 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE20 26.000 S38 0.0 0.000 0.000 0.0434

15 minute winter S38 10 139.130 0.030 4.6 0.0048 0.0000 OK

15 minute winter S38 25.002 MHS101 4.5 0.745 0.090 0.0525
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 1 139.570 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 1.000 S1 0.0 0.000 0.000 0.0528

15 minute winter S1 10 139.444 0.044 4.4 0.0070 0.0000 OK

15 minute winter S1 1.001 S2 4.3 0.869 0.184 0.0573

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0525

15 minute winter S2 10 139.254 0.053 8.7 0.0085 0.0000 OK

15 minute winter S2 1.002 MHS100 8.6 1.497 0.257 0.0820

15 minute winter MHS100 11 138.756 0.056 8.6 0.0981 0.0000 OK

15 minute winter MHS100 1.003 MHS101 8.5 0.424 0.076 0.5088

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0199

15 minute winter S3 10 139.732 0.032 2.2 0.0051 0.0000 OK

15 minute winter S3 3.001 S4 2.2 0.813 0.095 0.0323

15 minute winter S4 11 139.531 0.031 2.2 0.0050 0.0000 OK

15 minute winter S4 3.002 S7 2.2 0.488 0.095 0.1239

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0420

15 minute winter S5 10 139.591 0.041 3.5 0.0066 0.0000 OK

15 minute winter S5 4.001 S6 3.4 0.983 0.150 0.0423

15 minute winter S6 11 139.385 0.035 3.4 0.0055 0.0000 OK

15 minute winter S6 4.002 S7 3.4 0.731 0.117 0.0529

15 minute winter S7 11 139.109 0.058 11.2 0.0093 0.0000 OK

15 minute winter S7 4.003 MHS101 11.0 0.882 0.321 0.1936

15 minute winter MHS101 11 138.592 0.142 42.0 0.2505 0.0000 OK

15 minute winter MHS101 1.004 MHS102 41.9 0.982 0.398 0.7087

15 minute winter S8 10 138.778 0.048 5.3 0.0135 0.0000 OK

15 minute winter S8 5.000 MHS c 5.2 0.350 0.100 0.2246

15 minute winter MHS c 10 138.714 0.134 41.3 0.4632 0.0000 OK

15 minute winter MHS c 5.001 MHS 900 40.8 1.430 0.361 0.5243

15 minute winter MHS 900 11 138.512 0.122 40.8 0.2155 0.0000 OK

15 minute winter MHS 900 5.002 MHS b 40.3 1.097 0.354 1.7526

240 minute winter MHS 901 232 138.098 0.388 26.1 0.6862 0.0000 OK

15 minute winter MHS 901 5.004 MHS 902 83.1 1.384 0.247 0.5530

15 minute winter MHS200 10 138.571 0.071 11.9 0.1254 0.0000 OK

15 minute winter MHS200 30.000 MHS102 11.7 0.387 0.125 0.9098

15 minute summer RE5 1 139.430 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE5 6.000 S9 0.0 0.000 0.000 0.1121

15 minute winter S9 10 139.080 0.080 6.6 0.0127 0.0000 OK

15 minute winter S9 6.001 S10 6.4 0.996 0.902 0.0711

15 minute summer RE6 1 139.440 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE6 7.000 S11 0.0 0.000 0.000 0.0976

15 minute winter S10 11 138.924 0.074 6.4 0.0117 0.0000 OK

15 minute winter S10 6.002 S11 6.4 1.025 0.737 0.0322

15 minute winter S11 11 138.834 0.084 12.8 0.0134 0.0000 OK

15 minute winter S11 6.003 MHS102 12.7 1.630 0.792 0.0487

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0111

15 minute winter S12 10 139.684 0.034 1.6 0.0054 0.0000 OK

15 minute winter S12 8.001 S13 1.6 0.750 0.230 0.0233
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S13 11 139.538 0.028 1.6 0.0045 0.0000 OK

15 minute winter S13 8.002 S14 1.6 0.820 0.067 0.0079

15 minute winter S14 10 139.461 0.021 3.1 0.0034 0.0000 OK

15 minute winter S14 8.003 MHS300 3.1 0.952 0.043 0.0188

15 minute winter MHS300 10 138.601 0.051 8.4 0.0577 0.0000 OK

15 minute winter MHS300 8.004 MHS103 8.3 0.359 0.114 0.6562

15 minute winter MHS102 11 138.508 0.208 78.6 0.3681 0.0000 OK

15 minute winter MHS102 1.005 MHS103 79.0 1.450 0.753 1.9375

15 minute winter MHS103 12 138.271 0.271 102.5 0.4787 0.0000 OK

15 minute summer MHS103 1.006 MHS104 99.8 1.643 0.801 2.2264

15 minute winter MHS104 12 138.021 0.471 122.1 0.8326 0.0000 SURCHARGED

15 minute winter MHS104 1.007 MHS106 115.9 1.735 0.877 2.2464

15 minute summer RE8 1 139.320 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE8 9.000 S15 0.0 0.000 0.000 0.1949

15 minute winter S15 10 138.967 0.067 7.8 0.0107 0.0000 OK

15 minute winter S15 9.001 S16 7.6 1.133 0.367 0.0751

15 minute summer RE9 1 139.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE9 10.000 S16 0.0 0.000 0.000 0.1476

15 minute winter S16 10 138.805 0.055 21.1 0.0087 0.0000 OK

15 minute winter S16 9.002 MHS501 20.9 2.003 0.286 0.0957

120 minute winter MHS500 114 137.752 0.152 4.1 0.1717 0.0000 OK

15 minute winter MHS500 11.000 MHS501 11.2 0.727 0.212 0.5360

120 minute winter MHS501 114 137.752 0.362 11.8 0.4092 0.0000 SURCHARGED

15 minute summer MHS501 9.003 MHS106 30.2 0.902 0.500 0.8550

120 minute winter MHS106 114 137.751 0.651 62.6 1.1511 0.0000 SURCHARGED

15 minute winter MHS106 1.008 MHS107 142.7 1.682 0.508 0.9567

15 minute summer S17 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer S17 12.000 S18 0.0 0.000 0.000 0.0000

15 minute summer S18 1 138.560 0.000 0.0 0.0000 0.0000 OK

15 minute summer S18 12.001 S20 0.0 0.000 0.000 0.1846

15 minute summer RE10 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE10 13.000 S19 0.0 0.000 0.000 0.2010

15 minute winter S19 10 138.120 0.070 8.2 0.0111 0.0000 OK

15 minute winter S19 13.001 S20 7.9 1.040 0.398 0.0861

15 minute winter S20 11 137.976 0.066 16.1 0.0105 0.0000 OK

15 minute winter S20 13.002 MHS107 15.8 1.096 0.382 0.2283

15 minute summer RE11 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE11 14.000 S21 0.0 0.000 0.000 0.0326

15 minute winter S21 10 139.143 0.043 2.8 0.0068 0.0000 OK

15 minute winter S21 14.001 S22 2.8 0.944 0.348 0.0342

15 minute winter S22 11 138.938 0.038 2.8 0.0060 0.0000 OK

15 minute winter S22 14.002 S23 2.8 1.261 0.253 0.0137

15 minute summer RE12 1 138.940 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE12 15.000 S23 0.0 0.000 0.000 0.0121

15 minute winter S23 10 138.727 0.027 5.5 0.0043 0.0000 OK

15 minute winter S23 14.003 MHS107 5.5 1.032 0.071 0.0946

120 minute winter MHS107 114 137.751 0.821 68.4 1.4506 0.0000 SURCHARGED

15 minute winter MHS107 1.009 MHS108 161.1 1.461 0.841 3.7287

15 minute summer RE13 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE13 16.000 S24 0.0 0.000 0.000 0.0492
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S24 10 139.355 0.055 4.4 0.0087 0.0000 OK

15 minute winter S24 16.001 S25 4.3 0.834 0.257 0.0580

15 minute winter S25 11 139.246 0.046 4.3 0.0074 0.0000 OK

15 minute winter S25 16.002 S26 4.3 0.766 0.207 0.1271

15 minute winter S26 10 138.962 0.062 9.9 0.0098 0.0000 OK

15 minute winter S26 16.003 MHS400 9.7 1.371 0.335 0.1291

15 minute winter MHS400 11 138.586 0.086 9.7 0.0974 0.0000 OK

15 minute winter MHS400 16.004 MHS401 10.2 0.422 0.200 0.4687

15 minute winter S32 10 138.728 0.088 8.8 0.0248 0.0000 OK

15 minute winter S32 17.000 MHS b 8.5 0.817 0.615 0.2725

240 minute winter MHS a 228 138.097 0.197 3.1 0.3484 0.0000 OK

15 minute winter MHS a 31.000 MHS 901 13.7 0.542 0.120 0.5144

240 minute winter MHS b 228 138.097 0.207 16.1 0.3663 0.0000 OK

15 minute winter MHS b 5.003 MHS 901 69.7 1.533 0.617 0.7917

240 minute winter MHS 902 220 138.102 0.492 42.3 0.8691 0.0000 SURCHARGED

15 minute winter MHS 902 5.005 AT Phase 1 82.7 1.949 0.300 1.3659

240 minute winter AT Phase 1 228 138.097 0.597 21.3 72.4103 0.0000 SURCHARGED

960 minute winter AT Phase 1 5.006 MHS 903 7.7 0.144 0.030 1.5254

240 minute winter MHS 903 228 138.098 0.657 7.6 1.6733 0.0000 SURCHARGED

30 minute summer MHS 903 5.007 MHS109A 3.7 1.427 0.019 0.1029

240 minute winter S36A 188 136.771 0.271 2.0 8.0169 0.0000 SURCHARGED

240 minute winter S36A 32.000 MHS110 0.5 0.484 0.022 0.0124

480 minute winter S36B 360 136.591 0.271 1.0 6.7445 0.0000 SURCHARGED

480 minute winter S36B 33.000 MHS110 0.3 0.380 0.015 0.0111

15 minute winter MHS401 11 138.582 0.252 24.5 0.4455 0.0000 SURCHARGED

15 minute winter MHS401 16.005 MHS402 22.5 1.335 1.397 0.1518

15 minute winter MHS402 12 138.360 0.110 22.5 0.1242 0.0000 OK

15 minute winter MHS402 16.006 MHS403 22.5 1.377 0.254 0.3949

15 minute summer RE14 1 139.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE14 18.000 S27 0.0 0.000 0.000 0.0687

15 minute winter S27 10 139.252 0.052 4.4 0.0083 0.0000 OK

15 minute winter S27 18.001 S28 4.3 0.544 0.259 0.0913

15 minute summer RE15 1 139.510 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE15 19.000 S28 0.0 0.000 0.000 0.1639

15 minute winter S28 11 139.186 0.086 9.6 0.0136 0.0000 OK

15 minute winter S28 18.002 S30 9.4 1.111 0.564 0.0963

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

15 minute summer S29 1 139.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer S29 20.001 S30 0.0 0.000 0.000 0.0298

15 minute winter S30 11 139.060 0.059 9.4 0.0095 0.0000 OK

15 minute winter S30 18.003 S31 9.4 1.810 0.204 0.0079

15 minute summer RE17 1 139.340 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE17 21.000 S31 0.0 0.000 0.000 0.0680

15 minute winter S31 11 138.942 0.041 9.4 0.0066 0.0000 OK

15 minute winter S31 18.004 MHS403 9.4 1.760 0.167 0.0432
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter MHS403 11 138.162 0.062 44.4 0.0698 0.0000 OK

15 minute winter MHS403 16.007 MHS108 44.5 1.346 0.094 0.3374

120 minute winter MHS108 116 137.750 1.130 96.6 166.5965 0.0000 SURCHARGED

60 minute summer MHS108 1.010 MHS109 16.8 1.002 0.354 0.5218

15 minute summer S33 1 138.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer S33 22.000 S34 0.0 0.000 0.000 0.1479

120 minute winter S34 114 137.750 0.070 2.3 0.0112 0.0000 OK

15 minute winter S34 22.001 S35 6.1 0.767 0.350 0.0917

15 minute summer RE18 1 138.090 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE18 23.000 S35 0.0 0.000 0.000 0.1765

120 minute winter S35 114 137.750 0.180 4.6 0.0287 0.0000 SURCHARGED

15 minute winter S35 22.002 AƩenuaƟon Tank 12.1 1.205 0.494 0.3955

120 minute winter AƩenuaƟon Tank 116 137.750 1.050 12.7 0.0000 0.0000 SURCHARGED

15 minute winter AƩenuaƟon Tank 22.003 MHS108 32.0 0.581 0.386 1.0075

360 minute summer MHS109 320 136.464 0.104 16.8 0.1171 0.0000 OK

480 minute summer MHS109 1.011 MHS109A 16.8 0.808 0.441 1.0002

180 minute winter MHS109A 100 136.230 0.130 20.5 0.1468 0.0000 OK

30 minute winter MHS109A 1.012 MHS110 20.5 1.047 0.658 0.2698

600 minute summer MHS110 345 136.143 0.093 21.1 0.1052 0.0000 OK

480 minute winter MHS110 1.013 MHD204 21.1 1.578 0.235 0.0324 593.5

480 minute winter MHD204 272 136.052 0.074 21.1 0.0000 0.0000 OK
15 minute summer RE19 1 139.600 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE19 25.000 S37 0.0 0.000 0.000 0.0831

15 minute winter S37 10 139.398 0.048 5.7 0.0077 0.0000 OK

15 minute winter S37 25.001 S38 5.6 1.140 0.209 0.0545

15 minute summer RE20 1 139.330 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE20 26.000 S38 0.0 0.000 0.000 0.0826

15 minute winter S38 10 139.148 0.048 11.3 0.0076 0.0000 OK

15 minute winter S38 25.002 MHS101 11.1 0.953 0.222 0.0912
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 1 139.570 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 1.000 S1 0.0 0.000 0.000 0.0683

15 minute winter S1 10 139.453 0.053 6.2 0.0085 0.0000 OK

15 minute winter S1 1.001 S2 6.1 0.942 0.260 0.0746

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0664

15 minute winter S2 10 139.265 0.065 12.3 0.0104 0.0000 OK

15 minute winter S2 1.002 MHS100 12.1 1.649 0.364 0.1701

15 minute winter MHS100 13 138.943 0.243 12.1 0.4297 0.0000 OK

15 minute summer MHS100 1.003 MHS101 15.4 0.439 0.137 1.2195

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0252

15 minute winter S3 10 139.738 0.038 3.1 0.0061 0.0000 OK

15 minute winter S3 3.001 S4 3.0 0.892 0.133 0.0413

15 minute winter S4 11 139.537 0.037 3.0 0.0059 0.0000 OK

15 minute winter S4 3.002 S7 3.0 0.530 0.132 0.1586

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0538

15 minute winter S5 10 139.599 0.049 4.8 0.0078 0.0000 OK

15 minute winter S5 4.001 S6 4.7 1.072 0.207 0.0536

15 minute winter S6 10 139.391 0.041 4.7 0.0065 0.0000 OK

15 minute winter S6 4.002 S7 4.7 0.792 0.161 0.0675

15 minute winter S7 11 139.121 0.071 15.5 0.0112 0.0000 OK

15 minute winter S7 4.003 MHS101 15.3 1.031 0.448 0.2115

15 minute winter MHS101 13 138.928 0.478 58.9 0.8438 0.0000 SURCHARGED

15 minute summer MHS101 1.004 MHS102 55.5 1.009 0.527 1.1747

15 minute winter S8 10 138.787 0.057 7.5 0.0161 0.0000 OK

15 minute winter S8 5.000 MHS c 7.4 0.382 0.141 0.2847

15 minute winter MHS c 10 138.744 0.164 57.9 0.5694 0.0000 OK

15 minute winter MHS c 5.001 MHS 900 57.1 1.548 0.506 0.6787

15 minute winter MHS 900 11 138.537 0.147 57.1 0.2605 0.0000 OK

15 minute winter MHS 900 5.002 MHS b 56.3 1.163 0.495 2.2920

360 minute winter MHS 901 344 138.470 0.760 30.4 1.3434 0.0000 SURCHARGED

15 minute winter MHS 901 5.004 MHS 902 115.6 1.481 0.343 0.9008

15 minute winter MHS200 13 138.888 0.388 16.7 0.6859 0.0000 SURCHARGED

15 minute summer MHS200 30.000 MHS102 15.7 0.421 0.168 1.9810

15 minute summer RE5 1 139.430 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE5 6.000 S9 0.0 0.000 0.000 0.1353

15 minute winter S9 13 139.326 0.326 9.2 0.0519 0.0000 SURCHARGED

15 minute summer S9 6.001 S10 7.1 1.001 1.012 0.0864

15 minute summer RE6 1 139.440 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE6 7.000 S11 0.0 0.000 0.000 0.1154

15 minute winter S10 13 139.217 0.367 7.1 0.0584 0.0000 SURCHARGED

15 minute winter S10 6.002 S11 7.1 1.119 0.814 0.0382

15 minute winter S11 13 139.164 0.414 14.9 0.0658 0.0000 SURCHARGED

30 minute summer S11 6.003 MHS102 13.0 1.670 0.813 0.0513

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0143

15 minute winter S12 10 139.691 0.041 2.2 0.0065 0.0000 OK

15 minute winter S12 8.001 S13 2.2 0.818 0.319 0.0295
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S13 11 139.544 0.034 2.2 0.0053 0.0000 OK

15 minute winter S13 8.002 S14 2.2 0.897 0.093 0.0100

15 minute winter S14 10 139.465 0.025 4.3 0.0040 0.0000 OK

15 minute winter S14 8.003 MHS300 4.3 1.043 0.060 0.0533

15 minute winter MHS300 13 138.719 0.169 11.8 0.1913 0.0000 OK

15 minute winter MHS300 8.004 MHS103 11.7 0.402 0.160 1.0145

15 minute winter MHS102 13 138.890 0.590 94.7 1.0420 0.0000 SURCHARGED

30 minute summer MHS102 1.005 MHS103 91.0 1.441 0.867 2.3661

15 minute winter MHS103 13 138.701 0.701 119.1 1.2388 0.0000 SURCHARGED

15 minute winter MHS103 1.006 MHS104 105.8 1.594 0.849 2.5229

15 minute winter MHS104 12 138.358 0.808 142.2 1.4275 0.0000 SURCHARGED

15 minute winter MHS104 1.007 MHS106 127.3 1.808 0.963 2.2464

15 minute summer RE8 1 139.320 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE8 9.000 S15 0.0 0.000 0.000 0.2528

15 minute winter S15 10 138.983 0.083 11.0 0.0131 0.0000 OK

15 minute winter S15 9.001 S16 10.7 1.223 0.516 0.0982

15 minute summer RE9 1 139.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE9 10.000 S16 0.0 0.000 0.000 0.1894

15 minute winter S16 11 138.818 0.068 29.5 0.0109 0.0000 OK

15 minute winter S16 9.002 MHS501 29.3 2.096 0.402 0.1043

180 minute winter MHS500 176 138.247 0.647 4.3 0.7321 0.0000 SURCHARGED

15 minute winter MHS500 11.000 MHS501 14.5 0.765 0.275 0.8162

180 minute winter MHS501 176 138.247 0.857 12.5 0.9695 0.0000 SURCHARGED

15 minute winter MHS501 9.003 MHS106 39.6 0.996 0.656 0.8564

180 minute winter MHS106 176 138.247 1.147 63.9 2.0265 0.0000 SURCHARGED

15 minute winter MHS106 1.008 MHS107 170.3 1.683 0.607 0.9567

15 minute summer S17 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer S17 12.000 S18 0.0 0.000 0.000 0.0000

15 minute summer S18 1 138.560 0.000 0.0 0.0000 0.0000 OK

15 minute summer S18 12.001 S20 0.0 0.000 0.000 0.3121

15 minute summer RE10 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE10 13.000 S19 0.0 0.000 0.000 0.2610

180 minute winter S19 176 138.247 0.197 3.1 0.0314 0.0000 SURCHARGED

15 minute winter S19 13.001 S20 11.1 1.067 0.556 0.1312

180 minute winter S20 176 138.247 0.337 6.2 0.0536 0.0000 SURCHARGED

15 minute winter S20 13.002 MHS107 21.0 1.280 0.506 0.2797

15 minute summer RE11 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE11 14.000 S21 0.0 0.000 0.000 0.0420

15 minute winter S21 10 139.152 0.052 4.0 0.0083 0.0000 OK

15 minute winter S21 14.001 S22 3.9 1.025 0.491 0.0444

15 minute winter S22 11 138.946 0.046 3.9 0.0072 0.0000 OK

15 minute winter S22 14.002 S23 3.9 1.381 0.354 0.0175

15 minute summer RE12 1 138.940 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE12 15.000 S23 0.0 0.000 0.000 0.0153

15 minute winter S23 10 138.732 0.032 7.8 0.0051 0.0000 OK

15 minute winter S23 14.003 MHS107 7.8 1.132 0.101 0.0975

180 minute winter MHS107 176 138.247 1.317 71.1 2.3264 0.0000 SURCHARGED

15 minute winter MHS107 1.009 MHS108 195.3 1.771 1.020 3.7287

15 minute summer RE13 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE13 16.000 S24 0.0 0.000 0.000 0.0633



Booth King Partnership Ltd File: BKP-14251- SW calculaƟons P11 P1 & P2 Catchments 10.02.25.pfd
Network: SW
Eleni Zachara
14/02/2025

Page 15

Flow+ v12.0 Copyright © 1988-2025 Causeway Technologies Ltd

Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S24 10 139.366 0.066 6.2 0.0105 0.0000 OK

15 minute winter S24 16.001 S25 6.1 0.913 0.363 0.0749

15 minute winter S25 11 139.255 0.055 6.1 0.0088 0.0000 OK

15 minute winter S25 16.002 S26 6.0 0.844 0.292 0.1595

15 minute winter S26 10 138.972 0.072 13.8 0.0115 0.0000 OK

15 minute winter S26 16.003 MHS400 13.6 1.377 0.471 0.1975

15 minute winter MHS400 11 138.779 0.279 13.6 0.3151 0.0000 SURCHARGED

15 minute winter MHS400 16.004 MHS401 13.2 0.412 0.256 0.6939

15 minute winter S32 10 138.752 0.112 12.3 0.0317 0.0000 OK

15 minute winter S32 17.000 MHS b 11.9 0.890 0.859 0.3485

360 minute winter MHS a 344 138.470 0.570 3.3 1.0077 0.0000 SURCHARGED

15 minute winter MHS a 31.000 MHS 901 19.1 0.597 0.169 0.6578

360 minute winter MHS b 344 138.470 0.580 17.1 1.0255 0.0000 SURCHARGED

15 minute winter MHS b 5.003 MHS 901 97.4 1.643 0.862 1.0314

360 minute winter MHS 902 344 138.470 0.860 55.6 1.5201 0.0000 SURCHARGED

15 minute winter MHS 902 5.005 AT Phase 1 114.0 2.026 0.413 2.0770

360 minute winter AT Phase 1 344 138.470 0.970 33.6 117.6426 0.0000 SURCHARGED

15 minute summer AT Phase 1 5.006 MHS 903 -10.5 -0.331 -0.041 1.4480

360 minute winter MHS 903 344 138.470 1.030 8.6 2.6219 0.0000 SURCHARGED

15 minute summer MHS 903 5.007 MHS109A 3.7 1.465 0.019 0.1029

360 minute winter S36A 272 136.898 0.398 2.2 11.8033 0.0000 SURCHARGED

360 minute winter S36A 32.000 MHS110 0.6 0.514 0.027 0.0142

600 minute winter S36B 450 136.726 0.406 1.1 10.0940 0.0000 SURCHARGED

600 minute winter S36B 33.000 MHS110 0.3 0.404 0.018 0.0128

15 minute winter MHS401 11 138.765 0.435 32.1 0.7694 0.0000 SURCHARGED

15 minute winter MHS401 16.005 MHS402 30.9 1.762 1.916 0.1636

15 minute winter MHS402 12 138.381 0.131 30.9 0.1476 0.0000 OK

15 minute winter MHS402 16.006 MHS403 31.2 1.504 0.352 0.4944

15 minute summer RE14 1 139.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE14 18.000 S27 0.0 0.000 0.000 0.0880

15 minute winter S27 10 139.263 0.063 6.2 0.0100 0.0000 OK

15 minute winter S27 18.001 S28 6.0 0.590 0.367 0.1180

15 minute summer RE15 1 139.510 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE15 19.000 S28 0.0 0.000 0.000 0.2115

15 minute winter S28 11 139.207 0.107 13.5 0.0170 0.0000 OK

15 minute winter S28 18.002 S30 13.2 1.188 0.795 0.1260

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

15 minute summer S29 1 139.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer S29 20.001 S30 0.0 0.000 0.000 0.0396

15 minute winter S30 11 139.074 0.074 13.2 0.0118 0.0000 OK

15 minute winter S30 18.003 S31 13.3 1.940 0.288 0.0103

15 minute summer RE17 1 139.340 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE17 21.000 S31 0.0 0.000 0.000 0.0867

15 minute winter S31 11 138.950 0.050 13.3 0.0079 0.0000 OK

15 minute winter S31 18.004 MHS403 13.3 1.980 0.235 0.0540
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter MHS403 172 138.249 0.148 18.6 0.1679 0.0000 OK

15 minute winter MHS403 16.007 MHS108 61.3 1.280 0.130 0.3485

180 minute winter MHS108 176 138.246 1.626 101.2 276.1794 0.0000 SURCHARGED

15 minute winter MHS108 1.010 MHS109 16.8 1.071 0.354 0.5218

180 minute winter S33 176 138.246 0.146 0.4 0.0233 0.0000 OK

120 minute winter S33 22.000 S34 -0.7 -0.059 -0.041 0.7018

180 minute winter S34 176 138.246 0.566 2.4 0.0900 0.0000 SURCHARGED

15 minute winter S34 22.001 S35 8.5 0.824 0.491 0.1200

180 minute winter RE18 176 138.246 0.156 0.6 0.0028 0.0000 SURCHARGED

120 minute winter RE18 23.000 S35 -0.6 -0.050 -0.030 0.7132

180 minute winter S35 176 138.246 0.676 4.8 0.1075 0.0000 SURCHARGED

15 minute winter S35 22.002 AƩenuaƟon Tank 16.8 1.198 0.683 0.4558

180 minute winter AƩenuaƟon Tank 176 138.246 1.546 13.3 0.0000 0.0000 SURCHARGED

15 minute winter AƩenuaƟon Tank 22.003 MHS108 45.6 0.647 0.550 1.0075

1440 minute winter MHS109 900 136.464 0.104 16.8 0.1171 0.0000 OK

1440 minute winter MHS109 1.011 MHS109A 16.8 0.817 0.441 0.9972

180 minute winter MHS109A 88 136.230 0.130 20.5 0.1468 0.0000 OK

15 minute winter MHS109A 1.012 MHS110 20.5 1.047 0.658 0.2698

1440 minute summer MHS110 780 136.143 0.093 21.1 0.1052 0.0000 OK

1440 minute summer MHS110 1.013 MHD204 21.1 1.579 0.235 0.0325 1060.1

1440 minute summer MHD204 780 136.052 0.074 21.1 0.0000 0.0000 OK
15 minute summer RE19 1 139.600 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE19 25.000 S37 0.0 0.000 0.000 0.1069

15 minute winter S37 10 139.408 0.058 7.9 0.0092 0.0000 OK

15 minute winter S37 25.001 S38 7.8 1.243 0.290 0.0695

15 minute summer RE20 1 139.330 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE20 26.000 S38 0.0 0.000 0.000 0.1051

15 minute winter S38 11 139.158 0.058 15.6 0.0092 0.0000 OK

15 minute winter S38 25.002 MHS101 15.5 1.107 0.309 0.0988
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 1 139.570 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 1.000 S1 0.0 0.000 0.000 0.0640

15 minute winter S1 10 139.451 0.051 5.7 0.0081 0.0000 OK

15 minute winter S1 1.001 S2 5.6 0.925 0.239 0.0701

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0627

15 minute winter S2 10 139.262 0.062 11.3 0.0099 0.0000 OK

15 minute winter S2 1.002 MHS100 11.2 1.612 0.335 0.1279

15 minute winter MHS100 13 138.804 0.104 11.2 0.1834 0.0000 OK

15 minute winter MHS100 1.003 MHS101 11.1 0.437 0.099 1.1229

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0239

15 minute winter S3 10 139.736 0.036 2.8 0.0058 0.0000 OK

15 minute winter S3 3.001 S4 2.8 0.868 0.121 0.0386

15 minute winter S4 11 139.535 0.035 2.8 0.0056 0.0000 OK

15 minute winter S4 3.002 S7 2.8 0.519 0.121 0.1487

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0504

15 minute winter S5 10 139.597 0.047 4.5 0.0075 0.0000 OK

15 minute winter S5 4.001 S6 4.4 1.052 0.193 0.0508

15 minute winter S6 10 139.389 0.039 4.4 0.0062 0.0000 OK

15 minute winter S6 4.002 S7 4.3 0.778 0.149 0.0634

15 minute winter S7 11 139.117 0.067 14.3 0.0107 0.0000 OK

15 minute winter S7 4.003 MHS101 14.1 0.966 0.414 0.2072

15 minute winter MHS101 13 138.794 0.344 54.4 0.6073 0.0000 SURCHARGED

15 minute winter MHS101 1.004 MHS102 53.3 1.010 0.506 1.1747

15 minute winter S8 10 138.785 0.054 6.9 0.0154 0.0000 OK

15 minute winter S8 5.000 MHS c 6.8 0.374 0.130 0.2695

15 minute winter MHS c 10 138.736 0.156 53.5 0.5418 0.0000 OK

15 minute winter MHS c 5.001 MHS 900 52.8 1.520 0.467 0.6385

15 minute winter MHS 900 11 138.531 0.141 52.8 0.2488 0.0000 OK

15 minute winter MHS 900 5.002 MHS b 52.0 1.150 0.457 2.1501

240 minute winter MHS 901 236 138.371 0.661 29.5 1.1676 0.0000 SURCHARGED

15 minute winter MHS 901 5.004 MHS 902 107.1 1.460 0.318 0.7820

15 minute winter MHS200 12 138.766 0.266 15.4 0.4701 0.0000 OK

15 minute winter MHS200 30.000 MHS102 15.2 0.402 0.162 1.9195

15 minute summer RE5 1 139.430 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE5 6.000 S9 0.0 0.000 0.000 0.1353

15 minute winter S9 13 139.225 0.225 8.5 0.0358 0.0000 SURCHARGED

30 minute summer S9 6.001 S10 7.1 1.003 1.004 0.0864

15 minute summer RE6 1 139.440 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE6 7.000 S11 0.0 0.000 0.000 0.1154

15 minute winter S10 13 139.112 0.262 7.1 0.0416 0.0000 SURCHARGED

30 minute summer S10 6.002 S11 6.8 0.980 0.784 0.0382

15 minute winter S11 13 139.051 0.301 14.8 0.0478 0.0000 SURCHARGED

30 minute winter S11 6.003 MHS102 12.9 1.650 0.807 0.0513

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0133

15 minute winter S12 10 139.689 0.039 2.0 0.0062 0.0000 OK

15 minute winter S12 8.001 S13 2.0 0.797 0.290 0.0275
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S13 11 139.542 0.032 2.0 0.0051 0.0000 OK

15 minute winter S13 8.002 S14 2.0 0.873 0.084 0.0093

15 minute winter S14 10 139.464 0.024 3.9 0.0038 0.0000 OK

15 minute winter S14 8.003 MHS300 3.9 1.008 0.054 0.0223

15 minute winter MHS300 10 138.608 0.058 10.8 0.0656 0.0000 OK

15 minute winter MHS300 8.004 MHS103 10.7 0.378 0.147 0.6762

15 minute winter MHS102 13 138.758 0.458 98.4 0.8096 0.0000 SURCHARGED

15 minute summer MHS102 1.005 MHS103 91.7 1.447 0.874 2.3661

15 minute winter MHS103 12 138.597 0.597 111.8 1.0553 0.0000 SURCHARGED

15 minute winter MHS103 1.006 MHS104 100.8 1.615 0.809 2.5229

15 minute winter MHS104 12 138.278 0.728 134.4 1.2869 0.0000 SURCHARGED

15 minute summer MHS104 1.007 MHS106 124.2 1.764 0.940 2.2464

15 minute summer RE8 1 139.320 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE8 9.000 S15 0.0 0.000 0.000 0.2375

15 minute winter S15 10 138.979 0.079 10.2 0.0126 0.0000 OK

15 minute winter S15 9.001 S16 9.9 1.212 0.479 0.0916

15 minute summer RE9 1 139.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE9 10.000 S16 0.0 0.000 0.000 0.1785

15 minute winter S16 10 138.813 0.063 27.4 0.0101 0.0000 OK

15 minute winter S16 9.002 MHS501 27.2 2.075 0.372 0.1011

120 minute winter MHS500 118 138.126 0.526 5.4 0.5948 0.0000 SURCHARGED

15 minute summer MHS500 11.000 MHS501 13.8 0.771 0.262 0.8162

120 minute winter MHS501 118 138.126 0.736 15.4 0.8324 0.0000 SURCHARGED

15 minute winter MHS501 9.003 MHS106 34.9 0.913 0.578 0.8564

120 minute winter MHS106 118 138.126 1.026 77.5 1.8125 0.0000 SURCHARGED

15 minute winter MHS106 1.008 MHS107 163.5 1.656 0.582 0.9567

15 minute summer S17 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer S17 12.000 S18 0.0 0.000 0.000 0.0000

15 minute summer S18 1 138.560 0.000 0.0 0.0000 0.0000 OK

15 minute summer S18 12.001 S20 0.0 0.000 0.000 0.2716

15 minute summer RE10 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE10 13.000 S19 0.0 0.000 0.000 0.2444

15 minute winter S19 10 138.132 0.082 10.6 0.0130 0.0000 OK

15 minute winter S19 13.001 S20 10.3 1.066 0.515 0.1175

120 minute winter S20 118 138.126 0.216 7.8 0.0343 0.0000 SURCHARGED

15 minute winter S20 13.002 MHS107 19.5 1.236 0.470 0.2639

15 minute summer RE11 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE11 14.000 S21 0.0 0.000 0.000 0.0394

15 minute winter S21 10 139.150 0.050 3.7 0.0079 0.0000 OK

15 minute winter S21 14.001 S22 3.6 1.007 0.453 0.0418

15 minute winter S22 11 138.944 0.043 3.6 0.0069 0.0000 OK

15 minute winter S22 14.002 S23 3.6 1.353 0.326 0.0165

15 minute summer RE12 1 138.940 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE12 15.000 S23 0.0 0.000 0.000 0.0144

15 minute winter S23 10 138.731 0.031 7.2 0.0049 0.0000 OK

15 minute winter S23 14.003 MHS107 7.2 1.146 0.093 0.0968

120 minute winter MHS107 118 138.125 1.195 85.9 2.1122 0.0000 SURCHARGED

15 minute winter MHS107 1.009 MHS108 186.1 1.687 0.971 3.7287

15 minute summer RE13 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE13 16.000 S24 0.0 0.000 0.000 0.0594
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S24 10 139.363 0.063 5.7 0.0100 0.0000 OK

15 minute winter S24 16.001 S25 5.6 0.893 0.335 0.0706

15 minute winter S25 11 139.253 0.053 5.6 0.0084 0.0000 OK

15 minute winter S25 16.002 S26 5.6 0.826 0.270 0.1508

15 minute winter S26 10 138.969 0.069 12.8 0.0110 0.0000 OK

15 minute winter S26 16.003 MHS400 12.6 1.361 0.436 0.1937

15 minute winter MHS400 12 138.715 0.215 12.6 0.2435 0.0000 OK

15 minute summer MHS400 16.004 MHS401 12.3 0.406 0.240 0.6474

15 minute winter S32 10 138.745 0.105 11.4 0.0298 0.0000 OK

15 minute winter S32 17.000 MHS b 11.0 0.873 0.794 0.3291

240 minute winter MHS a 236 138.371 0.471 4.0 0.8319 0.0000 SURCHARGED

15 minute winter MHS a 31.000 MHS 901 17.7 0.572 0.156 0.6214

240 minute winter MHS b 236 138.371 0.481 20.8 0.8497 0.0000 SURCHARGED

15 minute winter MHS b 5.003 MHS 901 90.1 1.618 0.798 0.9693

240 minute winter MHS 902 236 138.371 0.761 44.7 1.3443 0.0000 SURCHARGED

15 minute winter MHS 902 5.005 AT Phase 1 105.9 2.011 0.384 1.9017

240 minute winter AT Phase 1 236 138.371 0.871 34.7 105.5839 0.0000 SURCHARGED

15 minute summer AT Phase 1 5.006 MHS 903 -9.6 -0.322 -0.038 1.3709

240 minute winter MHS 903 236 138.371 0.931 8.3 2.3688 0.0000 SURCHARGED

15 minute summer MHS 903 5.007 MHS109A 3.7 1.438 0.019 0.1029

240 minute winter S36A 192 136.862 0.362 2.7 10.7145 0.0000 SURCHARGED

240 minute winter S36A 32.000 MHS110 0.5 0.507 0.026 0.0137

360 minute winter S36B 280 136.684 0.364 1.5 9.0495 0.0000 SURCHARGED

360 minute winter S36B 33.000 MHS110 0.3 0.398 0.017 0.0123

15 minute winter MHS401 12 138.704 0.374 28.8 0.6600 0.0000 SURCHARGED

15 minute winter MHS401 16.005 MHS402 28.2 1.622 1.750 0.1604

15 minute winter MHS402 12 138.374 0.124 28.2 0.1405 0.0000 OK

15 minute winter MHS402 16.006 MHS403 28.4 1.465 0.320 0.4633

15 minute summer RE14 1 139.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE14 18.000 S27 0.0 0.000 0.000 0.0827

15 minute winter S27 10 139.260 0.060 5.7 0.0095 0.0000 OK

15 minute winter S27 18.001 S28 5.6 0.580 0.339 0.1112

15 minute summer RE15 1 139.510 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE15 19.000 S28 0.0 0.000 0.000 0.1993

15 minute winter S28 11 139.201 0.101 12.5 0.0161 0.0000 OK

15 minute winter S28 18.002 S30 12.2 1.171 0.735 0.1184

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

15 minute summer S29 1 139.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer S29 20.001 S30 0.0 0.000 0.000 0.0371

15 minute winter S30 11 139.070 0.070 12.2 0.0112 0.0000 OK

15 minute winter S30 18.003 S31 12.3 1.910 0.266 0.0097

15 minute summer RE17 1 139.340 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE17 21.000 S31 0.0 0.000 0.000 0.0819

15 minute winter S31 11 138.948 0.048 12.3 0.0076 0.0000 OK

15 minute winter S31 18.004 MHS403 12.3 1.937 0.217 0.0510
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter MHS403 11 138.169 0.069 56.2 0.0784 0.0000 OK

15 minute winter MHS403 16.007 MHS108 56.1 1.312 0.119 0.3452

120 minute winter MHS108 120 138.125 1.505 122.7 249.4953 0.0000 SURCHARGED

60 minute summer MHS108 1.010 MHS109 16.8 1.002 0.354 0.5218

120 minute winter S33 120 138.126 0.025 0.1 0.0040 0.0000 OK

120 minute winter S33 22.000 S34 0.2 0.014 0.009 0.4148

120 minute winter S34 120 138.125 0.445 3.0 0.0708 0.0000 SURCHARGED

15 minute winter S34 22.001 S35 7.8 0.810 0.451 0.1116

120 minute winter RE18 120 138.125 0.035 0.2 0.0006 0.0000 OK

120 minute winter RE18 23.000 S35 -0.2 -0.019 -0.010 0.4333

120 minute winter S35 120 138.125 0.555 6.0 0.0883 0.0000 SURCHARGED

15 minute winter S35 22.002 AƩenuaƟon Tank 15.6 1.176 0.636 0.4232

120 minute winter AƩenuaƟon Tank 120 138.125 1.425 16.6 0.0000 0.0000 SURCHARGED

15 minute winter AƩenuaƟon Tank 22.003 MHS108 41.9 0.635 0.506 1.0075

600 minute winter MHS109 615 136.464 0.104 16.8 0.1171 0.0000 OK

600 minute winter MHS109 1.011 MHS109A 16.8 0.819 0.441 0.9994

30 minute summer MHS109A 109 136.230 0.130 20.5 0.1468 0.0000 OK

30 minute summer MHS109A 1.012 MHS110 20.5 1.046 0.658 0.2699

960 minute summer MHS110 510 136.143 0.093 21.1 0.1052 0.0000 OK

960 minute summer MHS110 1.013 MHD204 21.1 1.579 0.235 0.0325 842.9

960 minute summer MHD204 510 136.052 0.074 21.1 0.0000 0.0000 OK
15 minute summer RE19 1 139.600 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE19 25.000 S37 0.0 0.000 0.000 0.1011

15 minute winter S37 10 139.406 0.056 7.3 0.0088 0.0000 OK

15 minute winter S37 25.001 S38 7.2 1.219 0.269 0.0657

15 minute summer RE20 1 139.330 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE20 26.000 S38 0.0 0.000 0.000 0.0996

15 minute winter S38 10 139.155 0.055 14.5 0.0087 0.0000 OK

15 minute winter S38 25.002 MHS101 14.3 1.037 0.286 0.0970
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 1 139.570 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 1.000 S1 0.0 0.000 0.000 0.0737

15 minute winter S1 10 139.456 0.056 6.8 0.0089 0.0000 OK

15 minute winter S1 1.001 S2 6.7 0.984 0.285 0.0803

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0711

15 minute winter S2 10 139.269 0.069 13.5 0.0110 0.0000 OK

15 minute winter S2 1.002 MHS100 13.3 1.692 0.399 0.1786

15 minute winter MHS100 13 139.168 0.468 17.6 0.8262 0.0000 SURCHARGED

15 minute summer MHS100 1.003 MHS101 17.8 0.432 0.159 1.7183

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0271

15 minute winter S3 10 139.740 0.040 3.4 0.0064 0.0000 OK

15 minute winter S3 3.001 S4 3.3 0.915 0.146 0.0443

15 minute winter S4 11 139.539 0.039 3.3 0.0061 0.0000 OK

15 minute winter S4 3.002 S7 3.3 0.531 0.145 0.2826

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0581

15 minute winter S5 10 139.602 0.052 5.4 0.0083 0.0000 OK

15 minute winter S5 4.001 S6 5.3 1.105 0.231 0.0579

15 minute winter S6 10 139.393 0.043 5.3 0.0068 0.0000 OK

15 minute winter S6 4.002 S7 5.2 0.806 0.179 0.1170

15 minute winter S7 13 139.245 0.195 17.3 0.0309 0.0000 SURCHARGED

15 minute winter S7 4.003 MHS101 16.5 1.089 0.483 0.2890

15 minute winter MHS101 13 139.160 0.710 64.4 1.2550 0.0000 SURCHARGED

30 minute summer MHS101 1.004 MHS102 55.9 1.007 0.531 1.1747

15 minute winter S8 10 138.790 0.060 8.3 0.0169 0.0000 OK

15 minute winter S8 5.000 MHS c 8.2 0.391 0.156 0.3051

15 minute winter MHS c 10 138.756 0.176 64.2 0.6088 0.0000 OK

15 minute winter MHS c 5.001 MHS 900 63.3 1.584 0.561 0.7352

360 minute winter MHS 900 344 138.596 0.206 10.9 0.3648 0.0000 OK

15 minute winter MHS 900 5.002 MHS b 62.4 1.175 0.548 2.5022

360 minute winter MHS 901 344 138.596 0.886 37.8 1.5660 0.0000 SURCHARGED

15 minute winter MHS 901 5.004 MHS 902 127.1 1.505 0.377 1.0583

15 minute winter MHS200 13 139.127 0.627 21.9 1.1073 0.0000 SURCHARGED

15 minute summer MHS200 30.000 MHS102 17.3 0.430 0.185 1.9810

15 minute winter RE5 14 139.465 0.034 0.9 0.0006 0.0000 OK

15 minute winter RE5 6.000 S9 1.0 -0.188 0.143 0.1766

15 minute winter S9 13 139.474 0.473 10.2 0.0753 0.0000 SURCHARGED

15 minute summer S9 6.001 S10 7.3 1.011 1.035 0.0864

15 minute summer RE6 1 139.440 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE6 7.000 S11 0.0 0.000 0.000 0.1154

15 minute winter S10 13 139.388 0.538 6.8 0.0856 0.0000 SURCHARGED

15 minute winter S10 6.002 S11 8.1 1.037 0.934 0.0382

15 minute winter S11 13 139.352 0.602 15.1 0.0957 0.0000 SURCHARGED

15 minute winter S11 6.003 MHS102 13.3 1.706 0.835 0.0513

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0153

15 minute winter S12 10 139.693 0.043 2.4 0.0068 0.0000 OK

15 minute winter S12 8.001 S13 2.4 0.838 0.349 0.0315
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S13 11 139.545 0.035 2.4 0.0056 0.0000 OK

15 minute winter S13 8.002 S14 2.4 0.918 0.101 0.0106

15 minute winter S14 10 139.466 0.026 4.7 0.0041 0.0000 OK

15 minute winter S14 8.003 MHS300 4.7 1.066 0.066 0.0542

15 minute winter MHS300 12 138.928 0.378 16.9 0.4273 0.0000 SURCHARGED

15 minute winter MHS300 8.004 MHS103 12.9 0.438 0.177 1.1239

15 minute winter MHS102 13 139.124 0.823 104.0 1.4551 0.0000 SURCHARGED

15 minute winter MHS102 1.005 MHS103 94.8 1.436 0.903 2.3661

15 minute winter MHS103 13 138.915 0.915 130.2 1.6172 0.0000 SURCHARGED

15 minute summer MHS103 1.006 MHS104 108.8 1.563 0.873 2.5229

15 minute winter MHS104 12 138.548 0.998 134.1 1.7629 0.0000 SURCHARGED

15 minute winter MHS104 1.007 MHS106 132.9 1.887 1.005 2.2464

15 minute summer RE8 1 139.320 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE8 9.000 S15 0.0 0.000 0.000 0.2734

15 minute winter S15 10 138.988 0.088 12.2 0.0141 0.0000 OK

15 minute winter S15 9.001 S16 11.9 1.223 0.576 0.1118

15 minute summer RE9 1 139.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE9 10.000 S16 0.0 0.000 0.000 0.2249

15 minute winter S16 11 138.829 0.079 32.8 0.0126 0.0000 OK

15 minute winter S16 9.002 MHS501 31.3 2.160 0.429 0.1110

180 minute winter MHS500 176 138.443 0.843 4.8 0.9530 0.0000 SURCHARGED

15 minute winter MHS500 11.000 MHS501 15.8 0.782 0.300 0.8162

180 minute winter MHS501 176 138.443 1.053 13.5 1.1905 0.0000 SURCHARGED

15 minute winter MHS501 9.003 MHS106 43.7 1.099 0.723 0.8564

180 minute winter MHS106 176 138.442 1.342 71.4 2.3720 0.0000 SURCHARGED

15 minute winter MHS106 1.008 MHS107 180.7 1.694 0.644 0.9567

15 minute summer S17 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer S17 12.000 S18 0.0 0.000 0.000 0.0000

15 minute summer S18 1 138.560 0.000 0.0 0.0000 0.0000 OK

15 minute summer S18 12.001 S20 0.0 0.000 0.000 0.3831

15 minute summer RE10 1 138.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE10 13.000 S19 0.0 0.000 0.000 0.2842

180 minute winter S19 176 138.443 0.392 3.5 0.0624 0.0000 SURCHARGED

15 minute winter S19 13.001 S20 12.5 1.060 0.625 0.1528

180 minute winter S20 176 138.442 0.532 7.0 0.0847 0.0000 SURCHARGED

15 minute winter S20 13.002 MHS107 22.4 1.334 0.540 0.3206

15 minute summer RE11 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE11 14.000 S21 0.0 0.000 0.000 0.0455

15 minute winter S21 10 139.156 0.056 4.4 0.0088 0.0000 OK

15 minute winter S21 14.001 S22 4.3 1.048 0.542 0.0479

15 minute winter S22 11 138.948 0.048 4.3 0.0077 0.0000 OK

15 minute winter S22 14.002 S23 4.3 1.415 0.391 0.0188

15 minute summer RE12 1 138.940 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE12 15.000 S23 0.0 0.000 0.000 0.0164

15 minute winter S23 10 138.734 0.034 8.6 0.0054 0.0000 OK

15 minute winter S23 14.003 MHS107 8.6 1.059 0.111 0.0984

180 minute winter MHS107 176 138.442 1.512 80.1 2.6718 0.0000 SURCHARGED

15 minute winter MHS107 1.009 MHS108 206.8 1.875 1.080 3.7287

15 minute summer RE13 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE13 16.000 S24 0.0 0.000 0.000 0.0681
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S24 10 139.370 0.070 6.8 0.0111 0.0000 OK

15 minute winter S24 16.001 S25 6.7 0.935 0.399 0.0803

15 minute winter S25 11 139.258 0.058 6.7 0.0093 0.0000 OK

15 minute winter S25 16.002 S26 6.6 0.849 0.321 0.1912

15 minute winter S26 11 138.988 0.088 15.3 0.0140 0.0000 OK

15 minute winter S26 16.003 MHS400 14.9 1.414 0.513 0.2155

15 minute winter MHS400 12 138.865 0.365 14.9 0.4124 0.0000 SURCHARGED

15 minute winter MHS400 16.004 MHS401 14.6 0.413 0.285 0.6939

15 minute winter S32 11 138.763 0.123 13.6 0.0348 0.0000 OK

15 minute winter S32 17.000 MHS b 13.1 0.909 0.948 0.3757

360 minute winter MHS a 344 138.596 0.696 3.6 1.2302 0.0000 SURCHARGED

15 minute winter MHS a 31.000 MHS 901 21.2 0.616 0.187 0.7231

360 minute winter MHS b 344 138.596 0.706 18.8 1.2482 0.0000 SURCHARGED

15 minute winter MHS b 5.003 MHS 901 107.4 1.671 0.951 1.1201

360 minute winter MHS 902 344 138.596 0.986 19.3 1.7427 0.0000 SURCHARGED

15 minute winter MHS 902 5.005 AT Phase 1 124.8 2.036 0.453 2.2155

360 minute winter AT Phase 1 344 138.596 1.096 40.8 132.9147 0.0000 SURCHARGED

15 minute summer AT Phase 1 5.006 MHS 903 -11.6 -0.342 -0.046 1.5064

360 minute winter MHS 903 344 138.596 1.156 8.4 2.9425 0.0000 SURCHARGED

15 minute summer MHS 903 5.007 MHS109A 3.7 1.399 0.019 0.1029

480 minute winter S36A 352 136.940 0.440 1.9 13.0248 0.0000 SURCHARGED

480 minute winter S36A 32.000 MHS110 0.6 0.522 0.028 0.0147

360 minute winter S36B 288 136.764 0.444 1.8 11.0569 0.0000 SURCHARGED

360 minute winter S36B 33.000 MHS110 0.4 0.410 0.019 0.0132

15 minute winter MHS401 12 138.846 0.516 35.3 0.9118 0.0000 SURCHARGED

15 minute winter MHS401 16.005 MHS402 34.0 1.932 2.107 0.1666

180 minute winter MHS402 176 138.441 0.191 10.7 0.2161 0.0000 OK

15 minute winter MHS402 16.006 MHS403 34.1 1.547 0.385 0.5323

15 minute summer RE14 1 139.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE14 18.000 S27 0.0 0.000 0.000 0.0946

15 minute winter S27 10 139.266 0.066 6.8 0.0105 0.0000 OK

15 minute winter S27 18.001 S28 6.7 0.599 0.404 0.1271

15 minute summer RE15 1 139.510 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE15 19.000 S28 0.0 0.000 0.000 0.2283

15 minute winter S28 11 139.215 0.115 15.0 0.0183 0.0000 OK

15 minute winter S28 18.002 S30 14.6 1.209 0.879 0.1366

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

15 minute summer S29 1 139.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer S29 20.001 S30 0.0 0.000 0.000 0.0431

15 minute winter S30 11 139.079 0.079 14.6 0.0126 0.0000 OK

15 minute winter S30 18.003 S31 14.7 1.978 0.318 0.0112

15 minute summer RE17 1 139.340 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE17 21.000 S31 0.0 0.000 0.000 0.0932

15 minute winter S31 11 138.952 0.052 14.7 0.0083 0.0000 OK

15 minute winter S31 18.004 MHS403 14.7 2.040 0.260 0.0579
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter MHS403 176 138.441 0.341 20.7 0.3858 0.0000 SURCHARGED

15 minute winter MHS403 16.007 MHS108 68.1 1.341 0.145 0.3528

180 minute winter MHS108 176 138.441 1.821 111.2 319.2500 0.0000 SURCHARGED

15 minute summer MHS108 1.010 MHS109 16.8 1.058 0.354 0.5218

180 minute winter S33 176 138.441 0.341 1.2 0.0543 0.0000 SURCHARGED

120 minute winter S33 22.000 S34 -1.8 -0.133 -0.104 0.7459

180 minute winter S34 176 138.441 0.761 2.7 0.1210 0.0000 SURCHARGED

15 minute winter S34 22.001 S35 9.5 0.840 0.546 0.1409

180 minute winter RE18 176 138.441 0.351 1.1 0.0063 0.0000 SURCHARGED

120 minute winter RE18 23.000 S35 -1.7 -0.114 -0.084 0.7355

180 minute winter S35 176 138.441 0.871 5.4 0.1385 0.0000 SURCHARGED

15 minute winter S35 22.002 AƩenuaƟon Tank 18.2 1.207 0.740 0.5291

180 minute winter AƩenuaƟon Tank 176 138.441 1.741 14.2 0.0000 0.0000 SURCHARGED

15 minute winter AƩenuaƟon Tank 22.003 MHS108 50.5 0.717 0.609 1.0075

960 minute summer MHS109 825 136.464 0.104 16.8 0.1171 0.0000 OK

960 minute summer MHS109 1.011 MHS109A 16.8 0.818 0.441 0.9995

180 minute winter MHS109A 84 136.230 0.130 20.5 0.1468 0.0000 OK

15 minute winter MHS109A 1.012 MHS110 20.5 1.047 0.658 0.2699

960 minute winter MHS110 480 136.143 0.093 21.1 0.1052 0.0000 OK

960 minute winter MHS110 1.013 MHD204 21.1 1.579 0.235 0.0325 1048.5

960 minute winter MHD204 480 136.052 0.074 21.1 0.0000 0.0000 OK
15 minute summer RE19 1 139.600 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE19 25.000 S37 0.0 0.000 0.000 0.1156

15 minute winter S37 10 139.412 0.062 8.8 0.0098 0.0000 OK

15 minute winter S37 25.001 S38 8.7 1.275 0.324 0.0900

15 minute summer RE20 1 139.330 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE20 26.000 S38 0.0 0.000 0.000 0.1285

15 minute winter S38 13 139.194 0.094 17.5 0.0149 0.0000 OK

15 minute winter S38 25.002 MHS101 16.9 1.189 0.338 0.1207
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 1 139.570 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 1.000 S1 0.0 0.000 0.000 0.0781

15 minute winter S1 10 139.459 0.059 7.4 0.0094 0.0000 OK

15 minute winter S1 1.001 S2 7.3 0.990 0.310 0.1272

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0747

15 minute winter S2 13 139.378 0.177 14.7 0.0282 0.0000 SURCHARGED

15 minute winter S2 1.002 MHS100 15.3 1.698 0.457 0.2520

15 minute winter MHS100 13 139.326 0.626 22.2 1.1066 0.0000 SURCHARGED

30 minute summer MHS100 1.003 MHS101 -21.8 0.429 -0.194 1.7183

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0289

15 minute winter S3 10 139.742 0.042 3.7 0.0067 0.0000 OK

15 minute winter S3 3.001 S4 3.7 0.936 0.159 0.0471

15 minute winter S4 11 139.540 0.040 3.7 0.0064 0.0000 OK

15 minute winter S4 3.002 S7 3.6 0.526 0.159 0.2914

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0615

15 minute winter S5 10 139.604 0.054 5.8 0.0086 0.0000 OK

15 minute winter S5 4.001 S6 5.7 1.128 0.250 0.0663

15 minute winter S6 13 139.413 0.063 5.7 0.0101 0.0000 OK

15 minute winter S6 4.002 S7 5.7 0.806 0.194 0.1386

15 minute winter S7 13 139.401 0.351 18.7 0.0558 0.0000 SURCHARGED

15 minute winter S7 4.003 MHS101 17.0 1.087 0.498 0.2890

15 minute winter MHS101 13 139.319 0.869 64.0 1.5351 0.0000 SURCHARGED

15 minute winter MHS101 1.004 MHS102 60.5 1.001 0.574 1.1747

15 minute winter S8 10 138.792 0.062 9.0 0.0176 0.0000 OK

15 minute winter S8 5.000 MHS c 8.9 0.398 0.169 0.3214

15 minute winter MHS c 10 138.765 0.185 69.6 0.6424 0.0000 OK

15 minute winter MHS c 5.001 MHS 900 68.6 1.612 0.608 0.7829

360 minute winter MHS 900 344 138.713 0.323 11.8 0.5703 0.0000 SURCHARGED

15 minute winter MHS 900 5.002 MHS b 67.5 1.180 0.594 2.6227

360 minute winter MHS 901 344 138.713 1.002 36.4 1.7714 0.0000 SURCHARGED

15 minute winter MHS 901 5.004 MHS 902 137.1 1.518 0.407 1.2219

15 minute winter MHS200 13 139.286 0.786 21.2 1.3882 0.0000 SURCHARGED

30 minute summer MHS200 30.000 MHS102 20.0 0.413 0.214 1.9810

15 minute winter RE5 14 139.583 0.153 2.6 0.0028 0.0000 SURCHARGED

15 minute winter RE5 6.000 S9 -2.6 -0.344 -0.392 0.2706

15 minute winter S9 14 139.563 0.563 11.1 0.0896 0.0000 SURCHARGED

30 minute summer S9 6.001 S10 7.2 1.007 1.028 0.0864

15 minute winter RE6 14 139.473 0.033 1.0 0.0006 0.0000 OK

15 minute winter RE6 7.000 S11 -1.0 -0.193 -0.103 0.1481

15 minute winter S10 13 139.508 0.658 7.1 0.1047 0.0000 SURCHARGED

15 minute winter S10 6.002 S11 8.5 1.084 0.977 0.0382

15 minute winter S11 13 139.482 0.732 15.6 0.1164 0.0000 SURCHARGED

15 minute winter S11 6.003 MHS102 13.7 1.748 0.856 0.0513

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0163

15 minute winter S12 10 139.695 0.045 2.6 0.0072 0.0000 OK

15 minute winter S12 8.001 S13 2.6 0.855 0.379 0.0335
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S13 11 139.547 0.037 2.6 0.0058 0.0000 OK

15 minute winter S13 8.002 S14 2.6 0.939 0.110 0.0113

15 minute winter S14 10 139.467 0.027 5.1 0.0043 0.0000 OK

15 minute winter S14 8.003 MHS300 5.1 1.071 0.071 0.0545

15 minute winter MHS300 12 139.089 0.539 14.1 0.6096 0.0000 SURCHARGED

15 minute summer MHS300 8.004 MHS103 13.0 0.442 0.179 1.1239

15 minute winter MHS102 13 139.280 0.980 112.0 1.7312 0.0000 SURCHARGED

15 minute summer MHS102 1.005 MHS103 97.8 1.422 0.932 2.3661

15 minute winter MHS103 12 139.071 1.071 111.4 1.8920 0.0000 SURCHARGED

15 minute winter MHS103 1.006 MHS104 106.7 1.612 0.856 2.5229

180 minute winter MHS104 176 138.890 1.340 62.0 2.3672 0.0000 SURCHARGED

15 minute winter MHS104 1.007 MHS106 138.8 1.972 1.051 2.2464

15 minute summer RE8 1 139.320 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE8 9.000 S15 0.0 0.000 0.000 0.2911

15 minute winter S15 10 138.993 0.093 13.2 0.0148 0.0000 OK

15 minute winter S15 9.001 S16 12.8 1.232 0.622 0.1247

15 minute summer RE9 1 139.100 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE9 10.000 S16 0.0 0.000 0.000 0.2619

180 minute winter S16 176 138.889 0.139 9.8 0.0221 0.0000 OK

15 minute winter S16 9.002 MHS501 34.1 2.199 0.467 0.1178

180 minute winter MHS500 176 138.888 1.288 5.2 1.4571 0.0000 SURCHARGED

15 minute summer MHS500 11.000 MHS501 16.7 0.801 0.318 0.8162

180 minute winter MHS501 176 138.888 1.498 14.5 1.6946 0.0000 SURCHARGED

15 minute winter MHS501 9.003 MHS106 47.7 1.200 0.790 0.8564

180 minute winter MHS106 176 138.888 1.788 77.0 3.1593 0.0000 SURCHARGED

15 minute winter MHS106 1.008 MHS107 190.8 1.730 0.680 0.9567

180 minute winter S17 176 138.889 0.188 0.4 0.0300 0.0000 SURCHARGED

180 minute winter S17 12.000 S18 0.4 0.037 0.021 0.1947

180 minute winter S18 176 138.889 0.328 1.5 0.0522 0.0000 SURCHARGED

120 minute winter S18 12.001 S20 -1.8 -0.141 -0.092 0.9276

180 minute winter RE10 176 138.888 0.188 0.9 0.0034 0.0000 SURCHARGED

180 minute winter RE10 13.000 S19 1.1 0.093 0.055 0.9112

180 minute winter S19 176 138.888 0.838 3.8 0.1333 0.0000 SURCHARGED

15 minute winter S19 13.001 S20 13.3 1.075 0.666 0.1920

180 minute winter S20 176 138.888 0.978 7.6 0.1555 0.0000 SURCHARGED

15 minute winter S20 13.002 MHS107 23.4 1.347 0.564 0.3206

15 minute summer RE11 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE11 14.000 S21 0.0 0.000 0.000 0.0480

15 minute winter S21 10 139.159 0.059 4.8 0.0094 0.0000 OK

15 minute winter S21 14.001 S22 4.7 1.068 0.592 0.0514

15 minute winter S22 11 138.951 0.051 4.7 0.0081 0.0000 OK

15 minute winter S22 14.002 S23 4.7 1.447 0.427 0.0201

15 minute summer RE12 1 138.940 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE12 15.000 S23 0.0 0.000 0.000 0.0172

180 minute winter S23 176 138.888 0.187 2.6 0.0298 0.0000 SURCHARGED

15 minute winter S23 14.003 MHS107 9.4 1.045 0.122 0.0994

180 minute winter MHS107 176 138.888 1.958 86.3 3.4589 0.0000 SURCHARGED

15 minute winter MHS107 1.009 MHS108 215.1 1.951 1.123 3.7287

15 minute summer RE13 1 139.450 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE13 16.000 S24 0.0 0.000 0.000 0.0721
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter S24 10 139.373 0.073 7.4 0.0117 0.0000 OK

15 minute winter S24 16.001 S25 7.3 0.955 0.435 0.0857

15 minute winter S25 11 139.261 0.061 7.3 0.0097 0.0000 OK

15 minute winter S25 16.002 S26 7.2 0.839 0.350 0.2594

15 minute winter S26 12 139.038 0.138 16.6 0.0220 0.0000 OK

15 minute summer S26 16.003 MHS400 15.1 1.413 0.520 0.2258

15 minute winter MHS400 11 138.927 0.427 15.0 0.4824 0.0000 SURCHARGED

15 minute winter MHS400 16.004 MHS401 16.7 0.420 0.326 0.6939

15 minute winter S32 11 138.777 0.137 14.8 0.0387 0.0000 OK

15 minute winter S32 17.000 MHS b 14.2 0.915 1.026 0.4013

360 minute winter MHS a 344 138.713 0.813 3.9 1.4357 0.0000 SURCHARGED

15 minute winter MHS a 31.000 MHS 901 23.0 0.627 0.203 0.8615

360 minute winter MHS b 344 138.713 0.823 20.4 1.4536 0.0000 SURCHARGED

15 minute winter MHS b 5.003 MHS 901 116.0 1.657 1.027 1.1732

360 minute winter MHS 902 344 138.713 1.102 23.4 1.9481 0.0000 SURCHARGED

15 minute winter MHS 902 5.005 AT Phase 1 134.4 2.049 0.487 2.3280

360 minute winter AT Phase 1 344 138.712 1.212 40.2 147.0081 0.0000 SURCHARGED

15 minute summer AT Phase 1 5.006 MHS 903 -12.6 -0.349 -0.049 1.5261

360 minute winter MHS 903 344 138.712 1.272 9.0 3.2383 0.0000 SURCHARGED

15 minute summer MHS 903 5.007 MHS109A 3.7 1.351 0.019 0.1030

360 minute winter S36A 280 136.987 0.487 2.6 14.4328 0.0000 SURCHARGED

360 minute winter S36A 32.000 MHS110 0.6 0.530 0.030 0.0153

480 minute winter S36B 368 136.803 0.483 1.6 12.0170 0.0000 SURCHARGED

480 minute winter S36B 33.000 MHS110 0.4 0.415 0.020 0.0136

15 minute winter MHS401 11 138.911 0.581 37.2 1.0270 0.0000 SURCHARGED

15 minute winter MHS401 16.005 MHS402 36.0 2.047 2.233 0.1681

180 minute winter MHS402 176 138.886 0.636 11.6 0.7197 0.0000 SURCHARGED

15 minute winter MHS402 16.006 MHS403 36.0 1.570 0.407 0.5559

15 minute summer RE14 1 139.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE14 18.000 S27 0.0 0.000 0.000 0.1000

15 minute winter S27 10 139.269 0.069 7.4 0.0110 0.0000 OK

15 minute winter S27 18.001 S28 7.3 0.609 0.440 0.1355

15 minute summer RE15 1 139.510 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE15 19.000 S28 0.0 0.000 0.000 0.2422

15 minute winter S28 11 139.223 0.123 16.3 0.0196 0.0000 OK

15 minute winter S28 18.002 S30 15.8 1.222 0.953 0.1458

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

15 minute summer S29 1 139.250 0.000 0.0 0.0000 0.0000 OK

15 minute summer S29 20.001 S30 0.0 0.000 0.000 0.0459

15 minute winter S30 11 139.084 0.084 15.8 0.0133 0.0000 OK

15 minute winter S30 18.003 S31 15.9 2.009 0.345 0.0119

15 minute summer RE17 1 139.340 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE17 21.000 S31 0.0 0.000 0.000 0.0983

15 minute winter S31 11 138.955 0.054 15.9 0.0087 0.0000 OK

15 minute winter S31 18.004 MHS403 15.9 2.103 0.282 0.0608
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Results for 100 year +30% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter MHS403 176 138.886 0.786 22.3 0.8893 0.0000 SURCHARGED

15 minute winter MHS403 16.007 MHS108 73.0 1.427 0.155 0.3557

180 minute winter MHS108 176 138.886 2.266 120.2 333.3607 0.0000 SURCHARGED

30 minute winter MHS108 1.010 MHS109 16.8 1.025 0.354 0.5218

180 minute winter S33 176 138.887 0.787 1.2 0.1252 0.0000 SURCHARGED

60 minute winter S33 22.000 S34 -2.4 -0.158 -0.134 0.7459

180 minute winter S34 176 138.887 1.207 2.9 0.1919 0.0000 SURCHARGED

15 minute winter S34 22.001 S35 10.4 0.840 0.598 0.1952

180 minute winter RE18 176 138.887 0.797 1.3 0.0143 0.0000 SURCHARGED

120 minute winter RE18 23.000 S35 -2.2 -0.140 -0.110 0.7355

180 minute winter S35 176 138.887 1.317 5.6 0.2094 0.0000 SURCHARGED

15 minute winter S35 22.002 AƩenuaƟon Tank 19.1 1.181 0.777 0.5291

180 minute winter AƩenuaƟon Tank 176 138.886 2.186 14.3 0.0000 0.0000 SURCHARGED

15 minute winter AƩenuaƟon Tank 22.003 MHS108 54.1 0.768 0.652 1.0075

15 minute summer MHS109 95 136.464 0.104 16.8 0.1171 0.0000 OK

15 minute summer MHS109 1.011 MHS109A 16.8 0.837 0.441 1.0003

15 minute summer MHS109A 94 136.230 0.130 20.5 0.1468 0.0000 OK

15 minute summer MHS109A 1.012 MHS110 20.5 1.047 0.658 0.2699

960 minute summer MHS110 480 136.143 0.093 21.1 0.1052 0.0000 OK

960 minute summer MHS110 1.013 MHD204 21.1 1.579 0.235 0.0325 1018.3

960 minute summer MHD204 480 136.052 0.074 21.1 0.0000 0.0000 OK
15 minute summer RE19 1 139.600 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE19 25.000 S37 0.0 0.000 0.000 0.1228

15 minute winter S37 10 139.414 0.064 9.5 0.0102 0.0000 OK

15 minute winter S37 25.001 S38 9.4 1.267 0.353 0.1310

15 minute winter RE20 14 139.358 0.028 1.9 0.0005 0.0000 OK

15 minute winter RE20 26.000 S38 -1.9 -0.166 -0.131 0.3494

15 minute winter S38 13 139.362 0.262 18.9 0.0417 0.0000 SURCHARGED

15 minute winter S38 25.002 MHS101 17.2 1.192 0.344 0.1457
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter RE1 176 139.618 0.048 0.3 0.0009 0.0000 OK

180 minute winter RE1 1.000 S1 -0.3 -0.027 -0.020 0.2842

180 minute winter S1 176 139.618 0.218 2.3 0.0346 0.0000 SURCHARGED

15 minute winter S1 1.001 S2 8.1 1.025 0.344 0.2030

15 minute summer RE2 1 139.620 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 2.000 S2 0.0 0.000 0.000 0.0991

180 minute winter S2 176 139.618 0.418 4.6 0.0664 0.0000 SURCHARGED

15 minute summer S2 1.002 MHS100 15.8 1.731 0.474 0.2520

180 minute winter MHS100 176 139.617 0.917 4.6 1.6209 0.0000 SURCHARGED

15 minute winter MHS100 1.003 MHS101 22.0 0.425 0.195 1.7183

15 minute summer RE3 1 139.800 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE3 3.000 S3 0.0 0.000 0.000 0.0312

15 minute winter S3 10 139.744 0.044 4.1 0.0071 0.0000 OK

15 minute winter S3 3.001 S4 4.1 0.963 0.177 0.0819

180 minute winter S4 176 139.618 0.118 1.1 0.0188 0.0000 OK

15 minute winter S4 3.002 S7 4.1 0.536 0.181 0.3874

15 minute summer RE4 1 139.700 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE4 4.000 S5 0.0 0.000 0.000 0.0671

180 minute winter S5 176 139.617 0.067 1.8 0.0107 0.0000 OK

15 minute winter S5 4.001 S6 6.4 1.161 0.279 0.1370

180 minute winter S6 176 139.618 0.267 1.8 0.0425 0.0000 SURCHARGED

15 minute winter S6 4.002 S7 6.3 0.827 0.217 0.1976

180 minute winter S7 176 139.618 0.568 5.8 0.0903 0.0000 SURCHARGED

15 minute winter S7 4.003 MHS101 17.8 1.165 0.523 0.2890

180 minute winter MHS101 176 139.617 1.167 22.2 2.0626 0.0000 SURCHARGED

15 minute summer MHS101 1.004 MHS102 61.4 0.995 0.583 1.1747

360 minute winter S8 344 138.884 0.154 1.7 0.0435 0.0000 OK

15 minute winter S8 5.000 MHS c 9.9 0.406 0.188 0.3434

360 minute winter MHS c 344 138.884 0.304 13.1 1.0519 0.0000 SURCHARGED

15 minute winter MHS c 5.001 MHS 900 76.5 1.648 0.678 0.8534

360 minute winter MHS 900 344 138.884 0.494 13.1 0.8722 0.0000 SURCHARGED

15 minute winter MHS 900 5.002 MHS b 75.3 1.188 0.662 2.7048

360 minute winter MHS 901 344 138.883 1.173 35.8 2.0733 0.0000 SURCHARGED

15 minute winter MHS 901 5.004 MHS 902 152.9 1.533 0.454 1.3525

180 minute winter MHS200 176 139.617 1.117 7.8 1.9738 0.0000 SURCHARGED

15 minute summer MHS200 30.000 MHS102 26.2 0.442 0.280 1.9810

15 minute winter RE5 14 139.770 0.340 3.8 0.0061 0.0000 SURCHARGED

15 minute winter RE5 6.000 S9 -3.8 -0.491 -0.569 0.2706

15 minute winter S9 14 139.759 0.759 12.4 0.1206 0.0000 SURCHARGED

15 minute winter S9 6.001 S10 7.3 1.005 1.039 0.0864

15 minute winter RE6 14 139.659 0.219 2.8 0.0039 0.0000 SURCHARGED

15 minute winter RE6 7.000 S11 -2.8 -0.455 -0.297 0.2308

15 minute winter S10 14 139.681 0.831 7.3 0.1321 0.0000 SURCHARGED

15 minute winter S10 6.002 S11 8.8 1.208 1.015 0.0382

15 minute winter S11 14 139.643 0.892 16.0 0.1419 0.0000 SURCHARGED

15 minute winter S11 6.003 MHS102 14.1 1.806 0.884 0.0513

15 minute summer RE7 1 139.770 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE7 8.000 S12 0.0 0.000 0.000 0.0178

15 minute winter S12 10 139.698 0.048 2.9 0.0076 0.0000 OK

15 minute winter S12 8.001 S13 2.9 0.880 0.423 0.0363
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter S13 176 139.616 0.106 0.8 0.0169 0.0000 OK

15 minute winter S13 8.002 S14 2.9 0.968 0.123 0.0123

180 minute winter S14 176 139.616 0.176 1.6 0.0280 0.0000 SURCHARGED

15 minute winter S14 8.003 MHS300 5.7 1.104 0.079 0.0550

180 minute winter MHS300 176 139.616 1.066 4.4 1.2057 0.0000 SURCHARGED

30 minute summer MHS300 8.004 MHS103 14.3 0.416 0.197 1.1239

180 minute winter MHS102 176 139.617 1.317 42.2 2.3272 0.0000 SURCHARGED

30 minute winter MHS102 1.005 MHS103 90.1 1.443 0.859 2.3661

180 minute winter MHS103 176 139.616 1.616 55.0 2.8555 0.0000 SURCHARGED

15 minute winter MHS103 1.006 MHS104 109.8 1.576 0.881 2.5229

180 minute winter MHS104 176 139.614 2.064 65.5 3.6475 0.0000 SURCHARGED

15 minute winter MHS104 1.007 MHS106 145.8 2.071 1.104 2.2464

180 minute winter RE8 176 139.613 0.293 1.6 0.0053 0.0000 SURCHARGED

180 minute winter RE8 9.000 S15 -1.6 -0.132 -0.100 0.9233

180 minute winter S15 176 139.613 0.713 4.1 0.1134 0.0000 SURCHARGED

15 minute winter S15 9.001 S16 14.3 1.246 0.692 0.1495

180 minute winter RE9 176 139.613 0.513 2.4 0.0092 0.0000 SURCHARGED

180 minute winter RE9 10.000 S16 -2.4 -0.193 -0.163 0.9233

180 minute winter S16 176 139.613 0.863 11.1 0.1372 0.0000 SURCHARGED

15 minute winter S16 9.002 MHS501 37.5 2.290 0.513 0.1313

180 minute winter MHS500 176 139.612 2.012 5.8 2.2758 0.0000 FLOOD RISK

15 minute winter MHS500 11.000 MHS501 17.1 0.762 0.325 0.8162

180 minute winter MHS501 176 139.612 2.222 16.3 2.5133 0.0000 SURCHARGED

15 minute winter MHS501 9.003 MHS106 50.9 1.281 0.843 0.8564

180 minute winter MHS106 176 139.612 2.512 82.9 4.4383 0.0000 SURCHARGED

15 minute winter MHS106 1.008 MHS107 203.9 1.849 0.727 0.9567

180 minute winter S17 176 139.612 0.912 1.7 0.1450 0.0000 FLOOD RISK

360 minute winter S17 12.000 S18 -2.4 -0.198 -0.120 0.1947

180 minute winter S18 176 139.612 1.052 6.3 0.1673 0.0000 FLOOD RISK

120 minute winter S18 12.001 S20 -7.0 -0.396 -0.353 0.9276

180 minute winter RE10 176 139.612 0.912 0.4 0.0164 0.0000 FLOOD RISK

120 minute winter RE10 13.000 S19 -4.7 -0.265 -0.234 0.9112

180 minute winter S19 176 139.612 1.562 4.2 0.2484 0.0000 FLOOD RISK

15 minute summer S19 13.001 S20 14.3 1.071 0.720 0.1965

180 minute winter S20 176 139.612 1.702 8.4 0.2706 0.0000 FLOOD RISK

15 minute winter S20 13.002 MHS107 23.5 1.391 0.566 0.3206

180 minute winter RE11 176 139.612 0.162 0.2 0.0029 0.0000 SURCHARGED

180 minute winter RE11 14.000 S21 0.4 0.068 0.052 0.1641

180 minute winter S21 176 139.612 0.512 1.5 0.0814 0.0000 SURCHARGED

15 minute winter S21 14.001 S22 5.2 1.090 0.655 0.0557

180 minute winter S22 176 139.612 0.712 1.7 0.1131 0.0000 SURCHARGED

15 minute winter S22 14.002 S23 5.2 1.483 0.473 0.0217

180 minute winter RE12 176 139.611 0.671 1.1 0.0121 0.0000 SURCHARGED

120 minute winter RE12 15.000 S23 -1.7 -0.238 -0.218 0.1135

180 minute winter S23 176 139.611 0.911 3.5 0.1449 0.0000 SURCHARGED

15 minute winter S23 14.003 MHS107 10.4 1.109 0.134 0.1005

180 minute winter MHS107 176 139.611 2.681 92.5 4.7377 0.0000 FLOOD RISK

15 minute winter MHS107 1.009 MHS108 229.2 2.079 1.197 3.7287

180 minute winter RE13 176 139.612 0.162 0.2 0.0029 0.0000 SURCHARGED

240 minute winter RE13 16.000 S24 0.4 0.038 0.027 0.3062
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter S24 176 139.612 0.312 2.3 0.0495 0.0000 SURCHARGED

15 minute winter S24 16.001 S25 8.1 0.980 0.483 0.0927

180 minute winter S25 176 139.612 0.411 2.3 0.0654 0.0000 SURCHARGED

15 minute winter S25 16.002 S26 8.0 0.851 0.388 0.2780

180 minute winter S26 176 139.611 0.711 5.2 0.1131 0.0000 SURCHARGED

15 minute winter S26 16.003 MHS400 16.1 1.366 0.557 0.2673

180 minute winter MHS400 176 139.611 1.111 5.2 1.2565 0.0000 SURCHARGED

15 minute winter MHS400 16.004 MHS401 18.6 0.468 0.362 0.6939

360 minute winter S32 344 138.884 0.244 2.8 0.0690 0.0000 SURCHARGED

15 minute winter S32 17.000 MHS b 15.8 0.919 1.137 0.4206

360 minute winter MHS a 344 138.883 0.983 4.4 1.7376 0.0000 SURCHARGED

15 minute winter MHS a 31.000 MHS 901 25.7 0.643 0.226 1.0156

360 minute winter MHS b 344 138.884 0.994 22.6 1.7556 0.0000 SURCHARGED

15 minute winter MHS b 5.003 MHS 901 129.2 1.835 1.143 1.2085

360 minute winter MHS 902 344 138.883 1.273 53.6 2.2500 0.0000 SURCHARGED

15 minute winter MHS 902 5.005 AT Phase 1 150.2 2.080 0.545 2.3896

360 minute winter AT Phase 1 344 138.883 1.383 37.8 167.7295 0.0000 SURCHARGED

15 minute winter AT Phase 1 5.006 MHS 903 -14.4 -0.344 -0.057 1.5261

360 minute winter MHS 903 344 138.883 1.443 8.8 3.6732 0.0000 SURCHARGED

360 minute winter MHS 903 5.007 MHS109A 3.9 0.797 0.020 0.1082

360 minute winter S36A 248 137.620 1.120 2.9 15.5310 0.1778 FLOOD

240 minute winter S36A 32.000 MHS110 1.0 0.602 0.046 0.0206

360 minute winter S36B 272 137.493 1.173 2.2 13.2137 0.0000 FLOOD RISK

360 minute winter S36B 33.000 MHS110 0.6 0.474 0.031 0.0187

180 minute winter MHS401 176 139.611 1.281 13.0 2.2634 0.0000 SURCHARGED

15 minute winter MHS401 16.005 MHS402 39.4 2.239 2.442 0.1700

180 minute winter MHS402 176 139.610 1.360 13.0 1.5378 0.0000 SURCHARGED

15 minute winter MHS402 16.006 MHS403 39.5 1.590 0.446 0.6005

180 minute winter RE14 176 139.610 0.080 0.2 0.0014 0.0000 OK

180 minute winter RE14 18.000 S27 0.4 0.033 0.022 0.3548

180 minute winter S27 176 139.610 0.410 2.3 0.0652 0.0000 SURCHARGED

15 minute winter S27 18.001 S28 8.1 0.621 0.489 0.1474

180 minute winter RE15 176 139.610 0.100 0.3 0.0018 0.0000 OK

180 minute winter RE15 19.000 S28 0.7 0.060 0.034 0.4889

180 minute winter S28 176 139.610 0.510 5.1 0.0811 0.0000 SURCHARGED

15 minute winter S28 18.002 S30 17.6 1.228 1.059 0.1592

15 minute summer RE16 1 139.690 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE16 20.000 S29 0.0 0.000 0.000 0.0000

180 minute winter S29 176 139.610 0.360 1.2 0.0572 0.0000 SURCHARGED

240 minute winter S29 20.001 S30 -1.6 -0.107 -0.055 0.1666

180 minute winter S30 176 139.610 0.610 5.1 0.0970 0.0000 SURCHARGED

15 minute winter S30 18.003 S31 17.6 2.047 0.382 0.0129

180 minute winter RE17 176 139.610 0.270 0.8 0.0049 0.0000 SURCHARGED

120 minute winter RE17 21.000 S31 -0.8 -0.072 -0.042 0.5659

180 minute winter S31 176 139.610 0.710 5.1 0.1129 0.0000 SURCHARGED

15 minute winter S31 18.004 MHS403 17.7 2.155 0.312 0.0658
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.10%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute winter MHS403 176 139.610 1.510 25.1 1.7074 0.0000 SURCHARGED

15 minute winter MHS403 16.007 MHS108 79.5 1.533 0.169 0.3624

180 minute winter MHS108 176 139.610 2.989 130.5 335.2015 0.0000 SURCHARGED

180 minute winter MHS108 1.010 MHS109 18.2 1.023 0.384 0.5556

180 minute winter S33 176 139.610 1.510 2.4 0.2402 0.0000 SURCHARGED

120 minute winter S33 22.000 S34 -3.9 -0.223 -0.222 0.7459

180 minute winter S34 176 139.610 1.930 3.6 0.3069 0.0000 SURCHARGED

15 minute winter S34 22.001 S35 11.6 0.856 0.667 0.2033

180 minute winter RE18 176 139.610 1.520 2.1 0.0274 0.0000 SURCHARGED

120 minute winter RE18 23.000 S35 -3.6 -0.206 -0.183 0.7355

180 minute winter S35 176 139.610 2.040 5.8 0.3244 0.0000 SURCHARGED

15 minute summer S35 22.002 AƩenuaƟon Tank 20.2 1.182 0.823 0.5291

180 minute winter AƩenuaƟon Tank 176 139.610 2.910 15.3 0.0000 0.0000 SURCHARGED

15 minute winter AƩenuaƟon Tank 22.003 MHS108 59.8 0.849 0.721 1.0075

180 minute winter MHS109 176 136.469 0.109 18.2 0.1228 0.0000 OK

180 minute winter MHS109 1.011 MHS109A 18.2 0.828 0.479 1.0599

240 minute winter MHS109A 232 136.236 0.136 22.0 0.1537 0.0000 OK

240 minute winter MHS109A 1.012 MHS110 22.0 1.054 0.708 0.2885

180 minute winter MHS110 176 136.149 0.099 23.3 0.1118 0.0000 OK

180 minute winter MHS110 1.013 MHD204 23.3 1.615 0.259 0.0351 478.5

180 minute winter MHD204 176 136.056 0.078 23.3 0.0000 0.0000 OK
180 minute winter RE19 176 139.618 0.018 0.1 0.0003 0.0000 OK

180 minute winter RE19 25.000 S37 -0.1 0.018 -0.008 0.3310

180 minute winter S37 176 139.618 0.268 2.9 0.0426 0.0000 SURCHARGED

15 minute winter S37 25.001 S38 10.6 1.304 0.397 0.1962

180 minute winter RE20 176 139.618 0.288 1.4 0.0052 0.0000 SURCHARGED

15 minute winter RE20 26.000 S38 -6.3 -0.433 -0.442 0.6193

180 minute winter S38 176 139.618 0.518 5.8 0.0823 0.0000 SURCHARGED

15 minute winter S38 25.002 MHS101 18.9 1.309 0.377 0.1457
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