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Our Ref: BEK/23152/240202/RSL 

02 February 2024 

R.S. LANDSCAPES LTD
Shepherd Hey Barn
Ashworth Road
Heywood 
OL11 5UN 

Proposed Detailed Drainage Strategy – Shepherd Hey Barn off Ashworth Road, Heywood           

BEK Enviro (BEK) has been instructed by R.S Landscapes Ltd to provide a Detailed Drainage Strategy 
for the proposed development at Shepherd Hey Barn off Ashworth Road, Heywood.  

Existing Site  

At present the application site comprises of farm house building and concrete and brick outbuilding. 
The site is accessed via the north of the site via Ashworth Road. 

At the time of writing a CCTV Survey was not available, as such it is not fully understood where the 
existing building discharges surface water. 

Due to the rural nature of the site, there are no public sewers within the vicinity.  

The nearest watercourse is located approximately 250m east of the site 

• Redline Boundary Area= 0.200Ha 

Development Proposals  

Development proposals comprise of demolition of the existing concrete outbuilding, to make way 
for the erection of a residential extension. 

Hierarchy of Surface Water Disposal  

In accordance with the NPPF and the Non-Statutory Technical Standards for SUDS: Practice 
Guidance the discharge of surface water shall comply with the drainage hierarchy detailed within   
the National Planning Policy Framework, Planning Practice Guidance and within Building 
Regulations Part H and specifies the following methods in order of preference: 

• Infiltration via soakaway or other suitable infiltration device 

• Discharge to watercourse 

• Discharge to public sewer 

BEK Geo-Environmental Consulting 

No.2 Landwick Court, Metcalf Drive, Altham Business Park,

Lancashire BB5 5TU 

mbuckley@bekenviro.co.uk
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01254 377622 
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Infiltration 

BEK Envirol Ltd undertook on-site Percolation Testing dates 22/11/2023 the findings of the tests are 
provided below for reference: 

Two infiltration test pits were excavated at Land at Shepherds Hey Barn, Heywood with infiltration 
testing undertaken in one pit. A second pit was excavated but due to the clayey soils identified and 
the lack of infiltration in Test Pit 1, no additional testing was undertaken. The test failed to reach 
75% effective depth therefore infiltration is not considered viable for the disposal of surface water. 

Taking the above into consideration the use of infiltration methods is not considered to be 
appropriate.  

Watercourse 

Due to the fact that infiltration testing was unsuccessful, surface water flows from the proposed 
development site have been discharged to the nearest watercourse, which is located approximately 
250m east of the site. 

Greenfield Runoff Rates  

Greenfield runoff rates have been calculated using a total area of 0.20 Hectares, the 1 in 2 year 
(QBar) discharge rate has been provided below: 

• Existing 1 in 2 Year Discharge Rate (QBar) = 0.228l/s  

Proposed Discharge Rates  

Restricting flows to the existing 1 in 2 year event (QBar) resulted in an aperture within the flow 
control device of less than 50mm, which would increase the risk of siltation and blockage of the unit 
and is not considered acceptable. 

As such, the aperture was modelled using an aperture of 50mm, which resulted in a discharge rate 
of 5.4l/s during the 1 in 100 year + 50% climate change event. 

• Proposed discharge rate = 5.4L/S   

Proposed Drainage Strategy  

Surface water flows from the proposed building roof area are collected via a network of rainwater 
down pipes, before being directed to the watercourse located at the east of the site. 

Flows have been restricted to no more than 5.4l/s by means of an orifice flow control chamber, for 
all events up to and including the 100 year + 50% climate change event. 

Flows in excess of this will be attenuated within the piped network. 

Car parking areas are to be surfaced in permeable gravel or similar material that will not require 
positive drainage infrastructure.  
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• Proposed Impermeable Area = 0.014Ha 

Proposed Discharge Rates  

Return Period 
Proposed Discharge Rate (l/s) 

1 Year  1.6 

30 Year  3.1 

100 Year + 50% Climate Change  5.4 

Flow Control Chamber  

• S4 

• Rigistorm Oriflow Chamber or Similar  

• Chamber Dia = 900mm 

• Aperture = 50mm  

Exceedance Routes (Normal Conditions) 

The proposed surface water drainage network has sufficient capacity to retain flows below ground 
level during all return periods up to the 1 in 100 year + 50% climate change event with no surface 
flooding. 

Exceedance Routes (Total System Failure) 

In the unlikely event of total system failure, surface water flows from the site will following 
topography south onto open agricultural fields. As such the risk associated with flooding to the 
proposed development and surrounding buildings is considered to be low. 

Exceedance Route Total System Failure 
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Foul Flows  

Foul flows from the proposed development site will be firstly treated within Package Treatment 
Plant, before directing clean effluent into the watercourse located at the east of the site. 

Package Treatment Plant  

• Marsh Ensign or Similar  

• Suitable for 10 Persons  

Septic Tanks and Treatment Plants 

Permits and General Binding Rules Guidance  

For small domestic Package Treatment Plants such as the one proposed, a Permit to Discharge is 
not required due to proposed effluent flows being less than 5m3. 

As the ‘operator’ of a septic tank or small sewage treatment plant you must check you meet the 
general binding rules. You must apply for a permit if you do not. 

You’re an operator if any of the following is true: 

• you own the property that uses the system 

• you own a property that shares the system with other properties - each property owner is 
an operator, and you’re jointly responsible for complying with the general binding rules 

• you have a written agreement with the property owner that says you’re responsible for the 
system’s maintenance, for example you’re renting and it’s in your tenancy agreement 

You must use a small sewage treatment plant. You must apply for a permit if you’re discharging more 
than 5 cubic metres (5,000 litres) per day. Use the online calculator to work out how much you 
discharge per day. 

Maintenance and Management  

Following development, the drainage network serving the site will remain private, upon request from 
the LPA the developer is to provide evidence of the funding mechanism for the management and 
maintenance of the drainage system. 

I trust the above is satisfactory. Should you require anything further please do not hesitate to 
contact the undersigned. 

Yours sincerely 
  

DAVID EMMOTT 
BSc (Hons) MSc MIEnvSc CEnv 
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Annex A – Development Proposals  
Annex B – On-site Percolation Testing    
Annex C – Greenfield Runoff Rates    
Annex D – Proposed Surface Water & Foul Layout 
Annex E – Typical Drainage Details  
Annex F – Proposed SW Modelled Calculation Report  
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ANNEX A 

Development Proposals 
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ANNEX B 

On-Site Percolation Test Results  
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Our Ref: BEK/23152/231123/RSL 

23rd November 2023 

R.S. LANDSCAPES LTD
Shepherd Hey Barn
Ashworth Road
Heywood 
OL11 5UN 

Shepherd Hey Barn - BRE 365 Infiltration Testing  

BEK Enviro (BEK) has been commissioned by RS Landscapes Ltd to provide soil infiltration rates at the 
above site using the BRE 365 methodology (2016) to assess the viability of disposal of surface water 
from the site via infiltration. 

Infiltration testing was undertaken in accordance with the requirements set out in BRE 365 (2016). A 
total of 2No test pits were excavated at the site with infiltration testing undertaken in one of the pits. 
The tests were undertaken on 22nd November 2023. 

In accordance with BRE 365 (2016) ‘the trial pit should be 0.3 to 1 m wide and 1 to 3 m long. It should 
have vertical sides trimmed square and, if necessary for stability, should be filled with granular material. 
The pit is filled with water and allowed to drain three times to near empty; each time recording the 
water level and time filling. The calculations for the soil infiltration rate is taken from the time taken for 
the water level to fall from 75% to 25% effective storage depth in the pit, using the lowest f value of 
the three test results for design.’ 

The trial pits were excavated using a tracked excavator to a maximum depth of 1.50 m with the sides 
trimmed square. Water was discharged into pit using a tractor and IBC. Photographs of the test pits 
and infiltration tests are included within Annex B with the location of the test pits shown within the 
figure below: 

BEK Geo-Environmental Consulting 

No.2 Landwick Court, Metcalf Drive, Altham Business Park,

Lancashire BB5 5TU 

mbuckley@bekenviro.co.uk

bekenviro.co.uk 

01254 377622 



BEK Enviro Limited Company No. 08868761 | VAT No. 179 9310 65 

Figure 1: Infiltration Test Pit locations 

The test pit dimensions are as follows: 

Table 1. Test Pit Dimensions 

The ground conditions at the site were generally described as topsoil overlying slightly sandy gravelly 
clay with sandstone gravel, cobbles and boulders. 

Water was discharged into Test Pit 1 (TP1) via an IBC however water was not dicshrged into TP2 due to 
the similar ground ocnditions identified and issues with moving plant around the site. The time taken 
for the water to infiltrate into the soil was recorded. The water only fell marginally within test pit TP1 
therefore an iniflrtation rate was unable to be determined and it is considered that infiltration is not 
viable at the proposed development site as shown within Annex A of this report and the table below: 

Infiltration Test Results 

Table 2: Infiltration Test Results 

Trial Pit No. Length (m) Width (m) Depth (m) Volume (m3) 

TP1 1.10 0.75 1.40 1.16 

TP2 2.10 0.80 1.60 2.69 

Trial Pit No. 
Infiltration 

Test Number 
Infiltration Rate (m/s) 

TP1 1 Tested failed to reach 75% effective depth 

TP2 

TP1 
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Conclusion 

Two infiltration test pits were excavated at Land at Shepherds Hey Barn, Heywood with infiltration 
testing undertaken in one pit. A second pit was excavated but due to the clayey soils identified and the 
lack of infilrattion in Test Pit 1, no additional testing was undertaken. The test failed to reach 75% 
effective depth therefore infiltration is not considered viable for the disposal of surface water. 

I trust the above is satisfactory. Should you require anything further please do not hesitate to contact 
the undersigned. 

Yours sincerely 
  

Michael Buckley 
BSc (Hons) MSc MIEnvSci CEnv 
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ANNEX A 

Infiltration Test Results 



Location Reference:

 Elapsed 
Time, t (m)

Water Level 
(mBGL)

0 0.50
1 0.50 Using:
2 0.50
3 0.50
4 0.50
5 0.50
6 0.50
7 0.50 Where:
8 0.50
9 0.50

10 0.50
20 0.50
30 0.50
60 0.50
90 0.50

120 0.50 1.10
150 0.50 0.75
180 0.50 1.40

210 0.50 1.16
240 0.50

0.5
0.90
0.73
0.45
1.18

0
0

m/s

m/hour

25% Effective Depth (mBGL)

The time (s) for the water level to fall from 75% to 25% 
effective depth

0

Soakage Pit Length (m)
Soakage Pit Width (m)
Soakage Pit Depth (m)

Soakage Pit Area (m3)

Start Water Level (mBGL)
Total Depth of Test (m)
75% Effective Depth (mBGL)
50% Effective Depth (m)

Test Failed to Reach 25% Effective Depth

Time at 75% Effective Depth (minutes)
Time at 25% Effective Depth (minutes)

INFILTRATION RATE

Soil Infiltration Rate (f ) Test Failed to Reach 25% Effective Depth

Test Failed to Reach 25% Effective Depth

Calculation of Soil Infiltration Rate (f) as per BRE Digest 365 "Soakaway Design".

Test Number: 1
Test Date 22/11/2023 Weather: Rain

The internal surface area of the trial pit (m2) up to 50% 
effective depth and including the base area

2.49

The effective storage volume of water (m3)in the trial pit 
between 75% and 25% effective depth

0.37

FIELD MEASUREMENTS INFILTRATION CALCULATION 

 Soakaway Testing
Project Name Shepherds Hey Barn, Heywood TP1
Project Number 23152
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ANNEX B 

Infiltration Test Photographs 



P1: TP1  P2: TP1 

P3: TP2 P4: TP2 

Comments: 

Photographs 1 to 4 
This appendix is for illustrative purposes 
only and is for use only in conjunction 
with associated reports relating to the 
project details adjacent. BEK accepts no 
liability for the misinterpretation or use 
of this illustration by any other parties. 

Site: 
Shepherds Hey Barn, 
Heywood 

Project No: 
23152 

Created By: 
DE 

Date: 
22/11/2023 

Title: 
Appendix B - Photographs 

Client: R S Landscapes Ltd 
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ANNEX C 

Greenfield Runoff Rates  
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ANNEX D 

Proposed Surface Water & Foul Drainage Layout 
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ANNEX E 

Typical Drainage Details  



Typical Trench Detail
Scale 1:10

Nominal 10-14mm
granular bedding
material

Backfill, suitable
'as-dug' material
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NOTE: To be used where cover depth:
· >0.6m fields & gardens
· >0.9m lightly trafficked areas e.g.

light roads & drives

BD = BC + 300 min.
         BC + 600 max.BC

Selected fill or
granular fill free
from stones larger
than 40mm

Finished ground
level

90
0 

m
in

.

Extract from Table A2 WIS 4-08-02
Processed granular bedding & sidefill materials for flexible pipes

Pipe nominal bore
(mm)
(see note D)

Nominal Maximum
particle size (mm)

Materials specified in British Standards
(see note A)

100

Over 100 to 150

Over 150 to 300

Over 300 to 500

Over 500

10 10mm nominal single size

15 10 or 14mm nominal single size or 14mm to
5mm graded

20

20

40

10-14mm or 20mm nominal single size or
14-5mm graded or 20-5mm graded
14 or 20mm nominal single size or 14-5mm
graded or 20-5mm graded
14 or 20mm or 40mm nominal single size or
14-5mm graded or 20-5mm graded or
40-5mm graded

Notes:
A. Processed granular materials to include aggregates and air cooled blast furnace

slag to BS EN 12620:220 + A1:2008; and lightweight aggregates to BS EN 13101:2002.
B. -
C. For the purpose of this table, PE pipe of 630mm OD can be regarded as having

nominal bores of over 550mm, irrespective of wall thickness.
D. Nominal bore is used in preference to DN because of the different nominal size

classifications for flexible pipes.

Minimum Recommended Trench Widths
for Structured Wall Pipes in Poor Ground
Conditions.

Native soil modulus between 3 & 4 MPA
Typical soil Classifications: Very loose gravel, loose sand, medium dense clayey silty
sand, firm clay

Nominal pipe diameter (mm)     150     225     300     375     450     525     600     750     900
Minimum trench width (mm)*     450     525     600     750     900   1050   1200   1500   1800

* A vertical trench face has been assumed to allow a modulus of 7MPA to be
achieved     for the pipe bedding and sidefill material.

Other assumed values:
Depth of cover = 6m (max)
Traffic loading = main road
Pipe stiffness = SNB

Note: Where the native soil modulus is below 3MPA or the depth of cover exceeds 6m,
guidance should be sought from the pipe manufacturer regarding structural design
and installation details.

Typical Inspection Chamber
Max. 3m Deep Non Entry

Scale 1:20

Granular bedding material

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

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

Invert of connecting pipe at least 50mm
above that of the main pipe

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

Joints to be as close as
possible to face of
chamber to permit

satisfactory joint and
subsequent movement

Joints between base
and shaft and between
shaft components to be

fitted with watertight
seals

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

Temporarily cap shaft
during construction

Flexible Seal

Precast concrete slab or
in-situ concrete slab to

support cover and frame

Class B engineering
brickwork or precast

concrete cover frame
seating rings

Surface course
Blinder course
Base course

DOT Type 1 sub base (thickness varies)

Manhole cover to suit BS EN 124 loading
Highways - As per manhole schedule

Access opening restricted to 350mm
diameter or 300mm if depth of chamber
to invert is > 1m

Mortar bedding and
haunching to cover and frame

to Clause E6.7

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

independent approval

Cover as per manhole schedule

150mm bed and surround; as per trench
details provided

For concrete surround, silt trap is to be
placed insitu while concrete is still wet.

500mm Wavin Silt Trap with  in-built sump
or similar

 Inlet

See note 22
2015-102-01

600mm rocker pipe

150mm

150mm thick square concrete plinth

Outlet

Riser may be cut to suit depth required

Typical Catch Pit
Scale 1:20

Rodding Eye
Scale 1:20

Rodding point terminal.

Local concrete surround
grade ST1

45° bend

Raking length of pipe with
100 min selected sidefill Fo

r d
ep

th
 re

fe
r t

o
m

an
ho

le
 sc

he
d

ul
e

Bend to suit

Mini Access Chamber & PPIC
Installation Details

Scale 1:10

Main Flow

Main Flow

Bends up to  a max of
45° angle can be used
on any inlet/outlet

Mini access chamber

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

Main Flow

Main Flow

PPIC - 100mm inlet

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

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

Main Flow

Main Flow

Bends up to  a max of
45° angle can be used

on any inlet

Inlet adaptor

100mm coupling

PPIC 150mm inlet

Bends up to  a max of
45° angle can be used
on any inlet/outlet

Main FlowHeaviest flow should
always be directed
through the main
channel

Short steep branch connections
should preferably be connected
via a 45° inlet using a bend where
necessary

SVP or stub stack as
appropriate

110mm access pipe

Pipe coupler and socket
reducer, as required

110mm 87.5° long radius
rest bend R = 200mm min.

ST4 thrust block

75mm deep lintel unless
specified otherwise on
structural engineering
drawings

For sealing of gaps, refer
to 'Pipes through walls'
detail

Internal SVP/Stub Stack
Connection Through External

Wall to Drain
Scale 1:10

Rainwater pipe

External RWP to Drain
Scale 1:10

Rainwater adaptor

110mm 87.5° long
radius  rest bend
R = 200mm min.

Pipes Through Walls (a)
Scale 1:10

Short length of pipe bedded
in wall, joints formed within
150mm of either wall face.
Adjacent rocker pipes of max.
length 600mm with flexible
joints

150 max.150 max. 600600

Pipes Through Walls (b)
Scale 1:10

Mask opening to both sides
with rigid sheet material to
prevent entry of fill or vermin.

Arch or lintelled opening to
give 50mm space all around
the pipe

Min 50mm

Important: Fill void with
compressible sealant to
prevent entry of gas.
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PACKAGE TREATMENT PLANT

MARSH ENSIGN PACKAGE TREATMENT PLANT
OR SIMILAR.

SUITABLE FOR 10 PERSONS

SPECIFICATIONS TO BE PROVIDED BY CHOSEN
MANUFACTURER.

FLOW CONTROL

PUMP CHAMBER = S4
ORIFICE FLOW CONTROL
RIGISTORM CHECK OR SIMILAR
CHAMBER Ø = 0.900m
APARURE Ø = 0.05m

CHAMBER SPECIFICATION TO BE
PROVIDED BY CHOSEN MANUFACTURER
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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
1.000
4.00

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

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
150.0
1.00
Level Soĸts
0.200
0.350
✓
✓

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 13.600 18.4 100 Circular 236.890 236.440 0.350 236.150 235.700 0.350

1.000 RE1 100 Manhole Adoptable S1 450 Manhole Adoptable

1.001 12.000 11.5 100 Circular 236.150 235.700 0.350 235.110 234.660 0.350

1.001 S1 450 Manhole Adoptable S2 450 Manhole Adoptable

1.002 12.200 100.8 150 Circular 235.110 234.610 0.350 235.800 234.489 1.161

1.002 S2 450 Manhole Adoptable S3 600 Manhole Adoptable

1.003 23.800 100.0 150 Circular 235.800 233.050 2.600 234.000 232.812 1.038

1.003 S3 600 Manhole Adoptable S4 900 Manhole Adoptable

1.004 1.700 100.0 150 Circular 234.000 232.812 1.038 233.600 232.795 0.655

1.004 S4 900 Manhole Adoptable S5 450 Manhole Adoptable

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

RE1

S1

S2

S3

S4

S5

236.890

236.150

235.110

235.800

234.000

233.600

0.450

0.450

0.500

2.750

1.188

0.805

100

450

450

600

900

450

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

Adoptable

0
1

0
1

0
1

0
1

0
1

1.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.004

236.440
235.700

235.700
234.660

234.610
234.489

233.050
232.812

232.812
232.795

100
100

100
100

150
150

150
150

150
150

Circular
Circular

Circular
Circular

Circular
Circular

Circular
Circular

Circular
Circular
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.300
1.000
1.000

Analysis Speed
Skip Steady State

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

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100

0
0

50

0
0
0

0
0
0

Node S4 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Diameter (m)

232.812
0.050

Discharge Coeĸcient 0.600
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 10 236.464 0.024 1.6 0.0096 0.0000 OK

15 minute summer RE1 1.000 S1 1.6 1.252 0.113 0.0174

15 minute summer S1 10 235.721 0.021 1.6 0.0033 0.0000 OK

15 minute summer S1 1.001 S2 1.6 1.398 0.089 0.0137

15 minute summer S2 10 234.649 0.039 2.5 0.0140 0.0000 OK

15 minute summer S2 1.002 S3 2.5 0.695 0.140 0.0434

15 minute summer S3 10 233.087 0.037 2.5 0.0105 0.0000 OK

15 minute summer S3 1.003 S4 2.4 0.497 0.135 0.2135

15 minute summer S4 13 232.933 0.121 2.4 0.0772 0.0000 OK

15 minute summer S4 OriĮce S5 1.6 1.0

15 minute summer S5 1 232.795 0.000 1.6 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 10 236.478 0.038 4.0 0.0155 0.0000 OK

15 minute summer RE1 1.000 S1 4.0 1.602 0.281 0.0340

15 minute summer S1 10 235.733 0.033 4.0 0.0053 0.0000 OK

15 minute summer S1 1.001 S2 4.0 1.805 0.223 0.0266

15 minute summer S2 10 234.674 0.064 6.2 0.0231 0.0000 OK

15 minute summer S2 1.002 S3 6.2 0.889 0.350 0.0850

30 minute summer S3 21 233.202 0.152 5.5 0.0429 0.0000 SURCHARGED

30 minute summer S3 1.003 S4 5.3 0.520 0.300 0.4190

30 minute summer S4 21 233.195 0.383 5.3 0.2435 0.0000 SURCHARGED

30 minute summer S4 OriĮce S5 3.1 3.3

15 minute summer S5 1 232.795 0.000 3.1 0.0000 0.0000 OK
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Results for 100 year +50% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer RE1 10 236.496 0.056 7.7 0.0229 0.0000 OK

15 minute summer RE1 1.000 S1 7.7 1.882 0.542 0.0556

15 minute summer S1 10 235.748 0.048 7.7 0.0076 0.0000 OK

15 minute summer S1 1.001 S2 7.7 2.111 0.429 0.0438

15 minute summer S2 10 234.707 0.097 12.0 0.0349 0.0000 OK

15 minute summer S2 1.002 S3 12.0 1.037 0.679 0.1412

30 minute summer S3 21 233.931 0.881 10.7 0.2493 0.0000 SURCHARGED

30 minute summer S3 1.003 S4 7.6 0.609 0.430 0.4190

30 minute summer S4 21 233.907 1.094 7.6 0.6961 0.0000 FLOOD RISK

30 minute summer S4 OriĮce S5 5.4 6.5

15 minute summer S5 1 232.795 0.000 5.2 0.0000 0.0000 OK
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