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Empty chamber.
Back filled.
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Incoming gas capped
and removed from this
point during demolition.
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Hatched area
around HV
electric cables.
3 cables identified
on site� hoZever� only
able to isolate and
trace 2 cables.

Hatched area
around HV
electric cables.
3 cables identified
on site� hoZever� only
able to isolate and
trace 2 cables.

Hatched area
around HV
electric cabes
as only able to
locate 2 out of 3

Hatched area
around HV
electric cables.
3 cables identified
on site� hoZever� only
able to isolate and
trace 2 cables.

UTT

UTT�
Disconnected.

UTT�
Disconnected.

UTT�
Disconnected.

UTT�
Disconnected.

UTT�
Disconnected.

UTT�
Disconnected.

UTT�
Disconnected.

Removed during
demolition.

Removed during
demolition.

Removed during
demolition.

Removed during
demolition.

Removed during
demolition.

!!!

X

A
B C

!

X

A
B
C

X

A
B

!
!

!
!

!
!

!
!

!
!

!
!

!

X
A

B

MH14
MH CL 30.03
MH IL 28.06
SW/CCC
A IL 28.21
B IL 28.26
C IL 28.09
X �300mm
A�B �150mm
C �225mm

MH15
MH CL 30.21
MH IL 27.95
SW/CCC
A IL 27.97
B IL 28.00
C IL 28.11
X �375mm
A�B �300mm
C �150mm

UTS beyond
this point due
to restricted
leverage.

UTS beyond
this point
due to hard
settled
deposits.
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AR

MH16
MH CL 30.19
MH IL 27.88
SW/CCC
A IL 27.89
B IL 28.00
X�A �375mm
B �225mm
UTS B due to
leverage.

MH17
MH CL 30.19
MH IL 27.81
SW/CCC
A IL 27.82
B IL 27.93
X�A �375mm
B �225mm
UTS B due to
depth/leverage.

X

A

B

MH4
MH CL 29.93
MH SL 28.12
SW/CCC
Cover collapsed.
Full of rubble.
UTS.
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X

A

B

MH10
MH CL 29.31
MH IL 26.38
SW/CCC
A IL 26.40
B IL 26.52
X�A �300mm
B �225mm
UTS due to
depth/pipe
dimension.

UTS beyond
this point due
to restricted
leverage.

UTS beyond
this point due
to hard settled
deposits.

UTS beyond
this point due
to hard settled
deposits.

UTS beyond
this point
doZnstream
due to
restricted
leverage.

AR

AR

MH13
MH CL 30.25
MH IL 27.36
FW/CCC
A SL 27.47
B EBD 28.44
X�A �150mm
B �100mm
UTS due to
leverage/
depth.

MH1
MH CL 29.58
MH IL 26.40
SW/CCC
A IL 26.89
B IL 26.42
C IL 26.87
X�B �825mm
C �375mm
A �300mm
UTS due to
depth/leverage.
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TFR

TFR
TFR

TFR

!
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TFR

TFR

TFR

TFR

TFR

UTT�
Disconnected.

MH20
MH CL 29.64
UTL� Cover
sei]ed to
frame.

AR

AR

MH12
MH CL 30.07
MH IL 27.49
SW/CCC
A IL 27.51
B IL 27.67
X�A �525mm
B �450mm
UTS due to
depth/pipe
dimension.

MH11
MH CL 30.02
MH SL 26.57
MH WL 26.96
SW/CCC
Interceptor
A IL 27.03
B IL 27.02
B �525mm
A �150mm
UTS due to
depth/pipe
dimension.
Outfall
enclosed.

X

A B

MH18
MH CL 30.03
MH IL 26.12
FW/CCC
A IL 26.23
B IL 26.16
All �150mm
UTS due to
depth/leverage.
A heavily
blocked.

Removed.

Removed.

Removed.

Dis�used
chamber"

Removed.
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BT TFR
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BT
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Unable to survey in
this area due to site
cabin� stored materials
and vehicles

WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR WM TFR

Unable to locate� demolition Zorks
e[cavated appro[imately 4m deep
in this area Zith no indication of Zater
main. HoZever please treat as live and
present until proven otherZise.

Unable to locate� demolition Zorks
e[cavated appro[imately 4m deep
in this area Zith no indication of Zater
main. HoZever please treat as live and
present until proven otherZise.

1OTES�
All critical measurements should be checked on site prior to design.
1o liability Zill be taken for this plan if passed on to 3rd parties.

THIS SURVE< HAS BEE1 ORIE1TATED TO THE ORD1A1CE SURVE< �O.S� 1ATIO1AL GRID
�OSGB36� VIA A GLOBAL POSITIO1 S<STEM �GPS� A1D THE O.S. ACTIVE 1ETWORK �OS 1ET�.
A TRUE OSGB36 COORDI1ATE HAS BEE1 ESTABLISHED 1EAR TO THE SITE CE1TRE VIA A
TRA1SFORMATIO1 USI1G THE OST102 	 OSGM02 TRA1SFORMATIO1 MODELS.
THE SURVE< HAS BEE1 CORRELATED TO THIS POI1T A1D A FURTHER O1E OR MORE
OSGB36 POI1TS ESTABLISHED TO CREATE A TRUE O.S. BEARI1G FOR A1GLE ORIE1TATIO1.
1O SCALE FACTOR HAS BEE1 APPLIED TO THE SURVE< THEREFORE THE COORDI1ATES
SHOW1 ARE ARBITRAR< 	 1OT TRUE O.S. COORDI1ATES WHICH HAVE A SCALE FACTOR
APPLIED.
PLEASE REFER TO SURVE< STATIO1 TABLE TO E1ABLE ESTABLISHME1T OF THE O1�SITE
GRID.

Some services/data may be omitted in areas of parked vehicles and vegetation.

Station Easting �m� 1orthing �m� Level �m�

Survey Coordinates and Grid

Arbitrary but approx. related to North

Please note that the grid shown on this drawing is as follows;

Best fit to an Ordnance Survey Digital Sheet
Related to the Ordnance Survey National GPS Network

Related to an Ordnance Survey Bench Mark

Please note that the levels shoZn on this draZing are as folloZs�
Arbitrary

Related to the Ordnance Survey National GPS Network
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APPENDIX E – DRAINAGE STRATEGY DRAWINGS 
  



Tanks

FF

A1

Tanks

ROAD

Tanks

El Sub Sta

GVC

A2

El Sub Sta
PENRHYN

L Twr

Chimney

E1

PENRHYN ROAD

E3

Full retention
separator

New 450mm Ø connection to
be constructed on existing

4950mm x 2370mm manhole,
subject to agreement & permit

from EA. Location of manhole
to be confirmed / verified.

New manhole to
be constructed on
existing 150Ø foul
water connection
from site
IL: 26.160

MH05
CL: 27.758
IL: 22.638

United Utilities
surface water

connection

MH04
EXG CL: 29.982

NEW CL: 29.500
IL: 24.022

Existing EA Main River
Knowsley Brook

2000mm Ø culvert

Existing EA Main River
Knowsley Brook

1830x2140mm Ø culvert

SW-MH-01
CL: 29.600
IL: 27.850

SW-MH-02
CL: 29.600
IL: 27.500

SW-MH-03
CL: 29.650
IL: 27.325

SW-MH-04
CL: 29.420
IL: 27.208

SW-MH-05
CL: 29.900
IL: 27.125

SW-MH-06
CL: 30.000
IL: 26.870

SW-MH-07
CL: 29.900
IL: 27.808

SW-MH-08
CL: 29.900
IL: 26.708

SW-MH-09
CL: 29.700
IL: 26.583

Flow control chamber
CL: 29.750
IL: 26.480
Q = 120 l/s

FW-MH-01
CL: 29.580
IL: 28.330

FW-MH-02
CL: 29.300
IL: 27.960

FW-MH-04
CL: 29.400
IL: 27.365

FW-MH-05
CL: 30.000
IL: 26.795

FW-MH-06
CL: 30.000
IL: 26.485FW-MH-08

CL: 30.000
IL: 26.350

FW-MH-07
CL: 29.800
IL: 27.000

450Ø / 1:400

600Ø / 1:400 600 Ø / 1:400

600 Ø
 / 1:400
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 / 1:400

750Ø
 / 1:400

750Ø / 1:400

150 Ø / 1:150
150 Ø / 1:150

150 Ø
 / 1:150

150 Ø
 / 1:150

150 Ø / 1:150

150 Ø
 / 1:150

New manhole to be constructed
on existing private drain. Size of

existing drain to be confirmed by
means of survey.

Diverted private drain.
Route of diversion

subject to agreement
from owner.

Existing private
drain to be

diverted.

Below ground attenuation tank
IL: 26.500
Min CL: 29.050
Dims: 9m x 92m x 1.5m (deep)
Porosity: 0.97
Details and location of
inspection chambers to be
confirmed by manufacturer.

FW-MH-03
CL: 29.400
IL: 27.560

0
SCALE IN METRES

10 20 30 40 50

FFL: 30.150 m

SW-MH-10
CL: 29.750
B/D IL: 26.300
IL: 25.200

Existing 375mm Ø
serving existing
site.

Existing 300mm Ø
serving existing
site.
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Note:
All internal/roof drainage is shown indicatively and subject to detailed design.

Proposed Surface Water Drainage

Proposed Surface Water Drainage Manhole

Siphonic Roof Downpipe (by others)SRWP

Proposed Petrol Interceptor / Separator

Proposed Foul Water Drainage

Proposed Foul Water Drainage Manhole

Proposed Porous Paving

Existing foul water sewer
Existing surface water sewer

Proposed Attenuation Tank

Proposed Channel Drains

Existing private sewer to be retained
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EA 8m Easement

Proposed Diversion of the Private Sewer

Outlet Unit

Access Unit

Note:
This drainage strategy is based on a direct connection to the Knowsley Brook
culvert and the LLFA's acceptance of the proposed discharge rates.

This drawing is based on UMC Architect's drawing ref: 21002-P0102D

Proposed Filter Drain
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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
100
0
England and Wales
20.000
0.400
0.750
6.00

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
300.0
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)

SW-MH-01
SW-MH-02
SW-MH-03
SW-MH-04
SW-MH-05
SW-MH-06
SW-MH-07
SW-MH-08
SW-MH-09
AƩenuaƟon Tank
Flow control chamber 2
12

0.300
0.300
0.300
0.063
0.359
0.655
0.655
0.063
0.296
0.249

6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00
6.00

29.600
29.600
29.650
30.200
30.600
30.200
29.900
29.900
29.750
29.000
29.750
28.280

1350
1500
1500
1500
1500
1800
1800
1800
1800

2100
1350

-243.825
-208.793
-139.113
-100.362

-97.431
-95.046
-85.791
-88.818

-137.072
-181.195
-230.663
-261.115

144.993
148.535
156.135
125.597
100.422

72.602
47.288

7.973
2.407
0.386

-1.061
11.447

1.750
2.100
2.325
2.992
3.475
3.330
3.092
3.192
3.167
2.500
3.268
1.832

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 SW-MH-01 SW-MH-02 33.611 0.600 27.850 27.650 0.200 168.1 450 6.36 149.5

1.000 1.565 248.9 121.6 1.300 1.500 0.300 0.0 222 1.556

1.001 SW-MH-02 SW-MH-03 70.093 0.600 27.500 27.325 0.175 400.5 600 7.32 141.1

1.001 1.210 342.2 229.5 1.500 1.725 0.600 0.0 361 1.293

1.002 SW-MH-03 SW-MH-04 46.000 0.600 27.325 27.208 0.117 393.2 600 7.95 136.2

1.002 1.222 345.4 332.3 1.725 2.392 0.900 0.0 476 1.381

1.003 SW-MH-04 SW-MH-05 32.000 0.600 27.208 27.125 0.083 385.5 600 8.47 132.5

1.003 1.234 348.9 345.9 2.392 2.875 0.963 0.0 491 1.395

1.004 SW-MH-05 SW-MH-06 41.000 0.600 27.125 27.020 0.105 390.5 600 8.97 129.1

1.004 1.226 346.6 462.6 2.875 2.580 1.322 0.0 600 1.237

1.005 SW-MH-06 SW-MH-07 25.000 0.600 26.870 26.808 0.062 403.2 750 9.28 127.0

1.005 1.387 612.8 680.5 2.580 2.342 1.977 0.0 750 1.399

1.006 SW-MH-07 SW-MH-08 38.000 0.600 26.808 26.708 0.100 380.0 750 9.70 124.2

1.006 1.429 631.4 886.0 2.342 2.442 2.632 0.0 750 1.442

1.007 SW-MH-08 SW-MH-09 48.574 0.600 26.708 26.583 0.125 388.6 750 10.22 121.1

1.007 1.413 624.3 884.6 2.442 2.417 2.695 0.0 750 1.426

1.008 SW-MH-09 AƩenuaƟon Tank 30.000 0.600 26.583 26.500 0.083 361.4 750 10.70 118.3

1.008 1.466 647.6 959.1 2.417 1.750 2.991 0.0 750 1.479

1.009 AƩenuaƟon Tank Flow control chamber 2 7.000 0.600 26.500 26.482 0.018 400.0 450 10.82 117.6

1.009 1.010 160.7 1033.2 2.050 2.818 3.240 0.0 450 1.023

1.010 Flow control chamber 2 12 13.423 0.600 26.482 26.448 0.034 394.8 450 11.18 115.6

1.010 1.017 161.7 1015.2 2.818 1.382 3.240 0.0 450 1.030

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 33.611 168.1 450 Circular 29.600 27.850 1.300 29.600 27.650 1.500

1.000 SW-MH-01 1350 Manhole Adoptable SW-MH-02 1500 Manhole Adoptable

1.001 70.093 400.5 600 Circular 29.600 27.500 1.500 29.650 27.325 1.725

1.001 SW-MH-02 1500 Manhole Adoptable SW-MH-03 1500 Manhole Adoptable

1.002 46.000 393.2 600 Circular 29.650 27.325 1.725 30.200 27.208 2.392

1.002 SW-MH-03 1500 Manhole Adoptable SW-MH-04 1500 Manhole Adoptable

1.003 32.000 385.5 600 Circular 30.200 27.208 2.392 30.600 27.125 2.875

1.003 SW-MH-04 1500 Manhole Adoptable SW-MH-05 1500 Manhole Adoptable

1.004 41.000 390.5 600 Circular 30.600 27.125 2.875 30.200 27.020 2.580

1.004 SW-MH-05 1500 Manhole Adoptable SW-MH-06 1800 Manhole Adoptable

1.005 25.000 403.2 750 Circular 30.200 26.870 2.580 29.900 26.808 2.342

1.005 SW-MH-06 1800 Manhole Adoptable SW-MH-07 1800 Manhole Adoptable

1.006 38.000 380.0 750 Circular 29.900 26.808 2.342 29.900 26.708 2.442

1.006 SW-MH-07 1800 Manhole Adoptable SW-MH-08 1800 Manhole Adoptable

1.007 48.574 388.6 750 Circular 29.900 26.708 2.442 29.750 26.583 2.417

1.007 SW-MH-08 1800 Manhole Adoptable SW-MH-09 1800 Manhole Adoptable

1.008 30.000 361.4 750 Circular 29.750 26.583 2.417 29.000 26.500 1.750

1.008 SW-MH-09 1800 Manhole Adoptable AƩenuaƟon Tank JuncƟon
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.009 7.000 400.0 450 Circular 29.000 26.500 2.050 29.750 26.482 2.818

1.009 AƩenuaƟon Tank JuncƟon Flow control chamber 2 2100 Manhole Adoptable

1.010 13.423 394.8 450 Circular 29.750 26.482 2.818 28.280 26.448 1.382

1.010 Flow control chamber 2 2100 Manhole Adoptable 12 1350 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SW-MH-01

SW-MH-02

SW-MH-03

SW-MH-04

SW-MH-05

SW-MH-06

SW-MH-07

SW-MH-08

SW-MH-09

AƩenuaƟon Tank

Flow control chamber 2

12

-243.825

-208.793

-139.113

-100.362

-97.431

-95.046

-85.791

-88.818

-137.072

-181.195

-230.663

-261.115

144.993

148.535

156.135

125.597

100.422

72.602

47.288

7.973

2.407

0.386

-1.061

11.447

29.600

29.600

29.650

30.200

30.600

30.200

29.900

29.900

29.750

29.000

29.750

28.280

1.750

2.100

2.325

2.992

3.475

3.330

3.092

3.192

3.167

2.500

3.268

1.832

1350

1500

1500

1500

1500

1800

1800

1800

1800

2100

1350

0

1
0

1

0

1

0

1

0

1

0

1

0

1

0

10

10

1
0

1

0
1

0
1

0
1

0
1

0
1

0
1

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

1.005
1.005

1.006
1.006

1.007
1.007

1.008
1.008

1.009
1.009

1.010
1.010

27.850
27.650

27.500
27.325

27.325
27.208

27.208
27.125

27.125
27.020

26.870
26.808

26.808
26.708

26.708
26.583

26.583
26.500

26.500
26.482

26.482
26.448

450
450

600
600

600
600

600
600

600
600

750
750

750
750

750
750

750
750

450
450

450
450

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

FSR
England and Wales
20.000
0.400

Summer CV
Winter CV

Analysis Speed
Skip Steady State

0.750
0.840
Normal
x

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

Check Discharge Rate(s)
Check Discharge Volume

240
20.0
x
x

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

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100 40 0 0
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Node Flow control chamber 2 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
26.482
1.525
120.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0419-1200-1525-1200
0.450

Node AƩenuaƟon Tank 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)

26.550
108

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 820.0 0.0 1.500 820.0 0.0 1.501 0.0 0.0

Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

1 year 15 minute summer
1 year 15 minute winter
1 year 30 minute summer
1 year 30 minute winter
1 year 60 minute summer
1 year 60 minute winter
1 year 120 minute summer
1 year 120 minute winter
1 year 180 minute summer
1 year 180 minute winter
1 year 240 minute summer
1 year 240 minute winter
1 year 360 minute summer
1 year 360 minute winter
1 year 480 minute summer
1 year 480 minute winter
1 year 600 minute summer
1 year 600 minute winter
1 year 720 minute summer
1 year 720 minute winter
1 year 960 minute summer
1 year 960 minute winter
1 year 1440 minute summer
1 year 1440 minute winter
30 year 15 minute summer
30 year 15 minute winter
30 year 30 minute summer
30 year 30 minute winter
30 year 60 minute summer
30 year 60 minute winter
30 year 120 minute summer
30 year 120 minute winter
30 year 180 minute summer
30 year 180 minute winter
30 year 240 minute summer
30 year 240 minute winter

109.521
76.857
71.439
50.133
48.435
32.179
30.053
19.966
23.233
15.102
18.475
12.274
14.169

9.210
11.185

7.431
9.182
6.274
8.203
5.513
6.768
4.483
4.949
3.326

268.706
188.566
174.929
122.757
116.589

77.459
70.438
46.797
53.298
34.645
41.604
27.641

30.991
30.991
20.215
20.215
12.800
12.800

7.942
7.942
5.979
5.979
4.882
4.882
3.646
3.646
2.956
2.956
2.511
2.511
2.199
2.199
1.782
1.782
1.326
1.326

76.035
76.035
49.499
49.499
30.811
30.811
18.615
18.615
13.715
13.715
10.995
10.995

30 year 360 minute summer
30 year 360 minute winter
30 year 480 minute summer
30 year 480 minute winter
30 year 600 minute summer
30 year 600 minute winter
30 year 720 minute summer
30 year 720 minute winter
30 year 960 minute summer
30 year 960 minute winter
30 year 1440 minute summer
30 year 1440 minute winter
100 year +40% CC 15 minute summer
100 year +40% CC 15 minute winter
100 year +40% CC 30 minute summer
100 year +40% CC 30 minute winter
100 year +40% CC 60 minute summer
100 year +40% CC 60 minute winter
100 year +40% CC 120 minute summer
100 year +40% CC 120 minute winter
100 year +40% CC 180 minute summer
100 year +40% CC 180 minute winter
100 year +40% CC 240 minute summer
100 year +40% CC 240 minute winter
100 year +40% CC 360 minute summer
100 year +40% CC 360 minute winter
100 year +40% CC 480 minute summer
100 year +40% CC 480 minute winter
100 year +40% CC 600 minute summer
100 year +40% CC 600 minute winter
100 year +40% CC 720 minute summer
100 year +40% CC 720 minute winter
100 year +40% CC 960 minute summer
100 year +40% CC 960 minute winter
100 year +40% CC 1440 minute summer
100 year +40% CC 1440 minute winter

31.221
20.295
24.324
16.160
19.756
13.498
17.490
11.754
14.215

9.416
10.161

6.829
488.233
342.620
320.551
224.948
214.603
142.577
129.587

86.094
97.729
63.526
75.977
50.477
56.677
36.841
43.979
29.219
35.604
24.327
31.433
21.125
25.432
16.847
18.055
12.134

8.034
8.034
6.428
6.428
5.404
5.404
4.687
4.687
3.743
3.743
2.723
2.723

138.153
138.153

90.705
90.705
56.713
56.713
34.246
34.246
25.149
25.149
20.078
20.078
14.585
14.585
11.622
11.622

9.738
9.738
8.424
8.424
6.697
6.697
4.839
4.839
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.68%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Velocity)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter SW-MH-01 11 27.973 0.123 38.6 0.5983 0.0000 OK

15 minute winter SW-MH-01 1.000 SW-MH-02 38.6 1.133 0.155 1.1444

15 minute winter SW-MH-02 11 27.688 0.188 77.1 0.8704 0.0000 OK

15 minute winter SW-MH-02 1.001 SW-MH-03 76.6 0.835 0.224 6.4437

15 minute winter SW-MH-03 12 27.573 0.248 115.2 1.0762 0.0000 OK

15 minute winter SW-MH-03 1.002 SW-MH-04 112.3 0.974 0.325 5.3471

15 minute winter SW-MH-04 12 27.478 0.270 119.7 0.5905 0.0000 OK

15 minute winter SW-MH-04 1.003 SW-MH-05 118.3 0.913 0.339 4.1604

15 minute winter SW-MH-05 12 27.419 0.294 160.4 1.1263 0.0000 OK

15 minute winter SW-MH-05 1.004 SW-MH-06 157.9 1.264 0.456 5.1496

15 minute winter SW-MH-06 12 27.263 0.393 234.2 2.5486 0.0000 OK

15 minute winter SW-MH-06 1.005 SW-MH-07 233.3 0.973 0.381 5.9959

15 minute winter SW-MH-07 12 27.217 0.409 310.2 2.7767 0.0000 OK

15 minute winter SW-MH-07 1.006 SW-MH-08 308.5 1.273 0.489 9.2105

15 minute winter SW-MH-08 12 27.108 0.400 315.9 1.1762 0.0000 OK

15 minute winter SW-MH-08 1.007 SW-MH-09 315.2 1.394 0.505 11.0749

15 minute winter SW-MH-09 12 26.954 0.371 345.5 1.6372 0.0000 OK

15 minute winter SW-MH-09 1.008 AƩenuaƟon Tank 349.9 2.600 0.540 4.4180

60 minute winter AƩenuaƟon Tank 48 26.808 0.308 227.6 202.3572 0.0000 OK

60 minute winter AƩenuaƟon Tank 1.009 Flow control chamber 2 85.4 0.730 0.531 0.8190

60 minute winter Flow control chamber 2 48 26.796 0.314 85.4 1.0882 0.0000 OK

60 minute winter Flow control chamber 2 Hydro-Brake® 12 85.3 348.3

15 minute summer 12 1 26.448 0.000 56.2 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.68%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Velocity)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter SW-MH-01 11 28.053 0.203 94.7 0.9844 0.0000 OK

15 minute winter SW-MH-01 1.000 SW-MH-02 94.6 1.412 0.380 3.0463

15 minute winter SW-MH-02 13 27.989 0.489 189.3 2.2606 0.0000 OK

15 minute summer SW-MH-02 1.001 SW-MH-03 170.8 0.960 0.499 15.3179

15 minute winter SW-MH-03 13 27.963 0.638 272.5 2.7739 0.0000 SURCHARGED

15 minute summer SW-MH-03 1.002 SW-MH-04 227.7 1.077 0.659 12.2833

15 minute winter SW-MH-04 12 27.872 0.664 271.3 1.4521 0.0000 SURCHARGED

15 minute winter SW-MH-04 1.003 SW-MH-05 284.6 1.041 0.816 9.0137

15 minute winter SW-MH-05 12 27.829 0.704 350.2 2.6981 0.0000 SURCHARGED

15 minute summer SW-MH-05 1.004 SW-MH-06 333.5 1.449 0.962 11.5488

15 minute winter SW-MH-06 12 27.708 0.838 522.0 5.4301 0.0000 SURCHARGED

15 minute winter SW-MH-06 1.005 SW-MH-07 519.8 1.181 0.848 11.0030

15 minute winter SW-MH-07 12 27.626 0.818 709.6 5.5448 0.0000 SURCHARGED

15 minute winter SW-MH-07 1.006 SW-MH-08 709.5 1.612 1.124 16.6473

15 minute winter SW-MH-08 12 27.434 0.726 727.7 2.1330 0.0000 OK

15 minute winter SW-MH-08 1.007 SW-MH-09 724.4 1.747 1.160 19.9374

60 minute winter SW-MH-09 52 27.216 0.633 504.7 2.7958 0.0000 OK

15 minute winter SW-MH-09 1.008 AƩenuaƟon Tank 885.6 3.521 1.368 9.6390

60 minute winter AƩenuaƟon Tank 52 27.215 0.715 537.3 519.7841 0.0000 SURCHARGED

15 minute summer AƩenuaƟon Tank 1.009 Flow control chamber 2 118.7 0.791 0.739 1.1091

60 minute winter Flow control chamber 2 52 27.198 0.716 120.9 2.4801 0.0000 SURCHARGED

60 minute winter Flow control chamber 2 Hydro-Brake® 12 119.7 838.0

15 minute summer 12 1 26.448 0.000 118.2 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.68%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Velocity)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter SW-MH-01 11 29.600 1.750 172.1 8.5050 19.3200 FLOOD

15 minute winter SW-MH-01 1.000 SW-MH-02 130.6 1.437 0.525 5.3254

15 minute winter SW-MH-02 11 29.600 2.100 273.0 9.7104 9.6152 FLOOD

15 minute winter SW-MH-02 1.001 SW-MH-03 257.7 1.001 0.753 19.7436

15 minute winter SW-MH-03 11 29.599 2.274 411.6 9.8861 0.0000 FLOOD RISK

15 minute summer SW-MH-03 1.002 SW-MH-04 385.7 1.369 1.117 12.9572

15 minute winter SW-MH-04 11 29.507 2.299 403.0 5.0300 0.0000 SURCHARGED

15 minute summer SW-MH-04 1.003 SW-MH-05 423.4 1.503 1.214 9.0137

15 minute winter SW-MH-05 11 29.415 2.290 559.6 8.7788 0.0000 SURCHARGED

15 minute summer SW-MH-05 1.004 SW-MH-06 555.8 1.973 1.603 11.5488

15 minute winter SW-MH-06 11 29.088 2.218 920.9 14.3672 0.0000 SURCHARGED

15 minute winter SW-MH-06 1.005 SW-MH-07 901.7 2.049 1.471 11.0030

15 minute winter SW-MH-07 11 28.850 2.042 1277.4 13.8468 0.0000 SURCHARGED

15 minute winter SW-MH-07 1.006 SW-MH-08 1250.7 2.842 1.981 16.7246

15 minute winter SW-MH-08 12 28.259 1.551 1286.8 4.5577 0.0000 SURCHARGED

15 minute winter SW-MH-08 1.007 SW-MH-09 1278.4 2.905 2.048 21.3784

120 minute winter SW-MH-09 102 27.975 1.392 531.8 6.1453 0.0000 SURCHARGED

15 minute summer SW-MH-09 1.008 AƩenuaƟon Tank 1382.2 4.015 2.134 13.2036

120 minute winter AƩenuaƟon Tank 102 27.972 1.472 578.9 1111.3170 0.0000 SURCHARGED

15 minute summer AƩenuaƟon Tank 1.009 Flow control chamber 2 124.9 0.816 0.778 1.1091

120 minute winter Flow control chamber 2 102 27.956 1.474 121.5 5.1051 0.0000 SURCHARGED

120 minute winter Flow control chamber 2 Hydro-Brake® 12 119.7 1828.4

15 minute summer 12 1 26.448 0.000 119.7 0.0000 0.0000 OK
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APPENDIX G – DRAINAGE INSPECTION & MAINTENANCE SCHEDULE 
 



1 
 

GRAFTONGATE, KNOWSLEY – DRAINAGE INSPECTION & MAINTENANCE SCHEDULE 

Maintenance schedule 
(It is the responsibility of the client/tenant or nominated 
management company to carry out the maintenance outlined in 
this table) 

Required action Typical frequency 
 

Below Ground Drainage Pipes, Manholes, etc 
Regular maintenance Lift covers and inspect manholes for evidence of debris and silt deposits and 

evidence of blockages (standing water). Carry out CCTV survey if required 
Quarterly 

Remedial actions High pressure jetting and/or remove minor blockages and silt build up 
Replace broken access covers, remove major blockages, repair structurally 
defective pipework 

 

As required – 20% loss of pipe cross-section 
As required 

 

Flow control chamber 
Regular maintenance 
 

Lift covers and inspect chamber fore evidence of debris and silt deposits and 
evidence of blockages. Test bypass door operating correctly. 

Quarterly 

Remedial actions High pressure jetting and or remove minor blockages and silt build up 
Replace broken access covers, remove major blockages, repair/replace 
defective flow control devices 

 

As required 
As required 

 

Linear channel drains and gullies 
Regular maintenance Lift access covers and inspect for silt/debris accumulation Quarterly 
Remedial actions Replace broken access covers, gratings 

High pressure jetting and/or remove minor blockages and silt build up 
 

Annually 
As required 

 

Rainwater pipes 
Regular maintenance Inspect rainwater goods for evidence of leaking pipework Monthly (or as required) 
Occasional maintenance Remove rodding eyes and carry out high pressure jetting to remove any 

debris 
Quarterly 

Remedial actions Replace cracked / leaking pipework As required 
Attenuation tank 
Regular maintenance The majority of inspection and maintenance requirements are in the flow 

control downstream of the system. 
Internal inspection and debris removal can be achieved via entry into the 
attenuation structure. 

 

See above 
 
As required 

 

Proprietary treatment systems 
Regular maintenance   Remove litter and debris and inspect for sediment, oil and grease 

accumulation. 
Change the filter media  

 

Six monthly 
 
As recommended by manufacturer 

 

Remedial actions   Replace malfunctioning parts or structures   As required 
Monitoring Inspect for evidence of poor performance 

  Inspect sediment accumulation rates and filter media, and establish   
appropriate replacement frequencies.  

Six monthly 
Monthly during first half of the year, then every six months 
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