
CLOSE

C
H

A
R

L
E

S
T

O
N

D
r
a
in

D
r
a
i
n

D

r

a

i
n

W

A

Y

T
E

R

R

I
E

S

 
L
A

N

E

F
U

R
N

I
S

S
 
W

A
Y

D

r

a

i

n

D

A

N

C

E

S

F

u
r
n
i
s
s
 
W

a
y
 
B

u
s
i
n
e
s
s
 
C

e
n
t
r
e

Balancing Pond

B
I
L
L
Y

 
R

O

A
D

1STN

2STN

3STN

L1STN

L2STN

L3STN

Billy Road

Signal Way

No. 26

No. 7

No. 35 & 37

No. 39 & 41

No. 43 & 45

No. 47 & 49

Furniss Business Center

Proposed flow control chamber to

3.7l/s. Fitted with anti-flood flap valve to

prevent surcharging from existing pond.

New outfall headwall into existing pond.

IL 4.00 (as per Barratt site)

New swale for attenuation &

management of exceedance flows

Drainage for plots to discharge into

clean stone layer of porous surfacing

Porous surfacing (paving/asphalt) to

suit proposed levels but with bed

level set to fall at 1/500 towards

pond/swale area in all directions

Collector drain from porous

surfacing. 300mmØ partial

infiltration pipes and outfall pipe.

Proposed new attenuation pond in

conjunction with porous surfacing/swales

accommodates 1 in 100 year event.

Crest level 5.00 (min)

Bed level 4.00

Site boundary

Existing ditches to be cleaned out

Landscaped area to be

graded towards ditch

Collector drain from porous

surfacing. 300mmØ partial

infiltration pipes and outfall pipe.

Existing 225mmØ pipe

Ditch to be piped with

manholes at regular intervals

Manhole on existing connection
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Patrick Parsons Limited Page 1
Waterloo House Land North of The Oysters
Thornton Street 30 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:18 Designed by A Johnson
File Storage 30yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Summary of Results for 30 year Return Period

©1982-2020 Innovyze

Half Drain Time : 375 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 4.237 0.237 0.0 3.7 3.7 65.2 O K
30 min Summer 4.309 0.309 0.0 3.7 3.7 87.6 O K
60 min Summer 4.376 0.376 0.0 3.7 3.7 109.3 O K
120 min Summer 4.431 0.431 0.0 3.7 3.7 128.1 O K
180 min Summer 4.454 0.454 0.0 3.7 3.7 136.1 O K
240 min Summer 4.463 0.463 0.0 3.7 3.7 139.3 O K
360 min Summer 4.465 0.465 0.0 3.7 3.7 140.0 O K
480 min Summer 4.462 0.462 0.0 3.7 3.7 139.0 O K
600 min Summer 4.457 0.457 0.0 3.7 3.7 137.1 O K
720 min Summer 4.449 0.449 0.0 3.7 3.7 134.6 O K
960 min Summer 4.432 0.432 0.0 3.7 3.7 128.3 O K
1440 min Summer 4.390 0.390 0.0 3.7 3.7 114.1 O K
2160 min Summer 4.328 0.328 0.0 3.7 3.7 93.5 O K
2880 min Summer 4.272 0.272 0.0 3.7 3.7 76.0 O K
4320 min Summer 4.190 0.190 0.0 3.6 3.6 51.2 O K
5760 min Summer 4.139 0.139 0.0 3.4 3.4 36.8 O K
7200 min Summer 4.111 0.111 0.0 3.1 3.1 29.0 O K
8640 min Summer 4.098 0.098 0.0 2.8 2.8 25.4 O K
10080 min Summer 4.088 0.088 0.0 2.5 2.5 22.7 O K

15 min Winter 4.268 0.268 0.0 3.7 3.7 74.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 76.035 0.0 66.8 26
30 min Summer 49.499 0.0 91.0 40
60 min Summer 30.811 0.0 117.6 68
120 min Summer 18.615 0.0 144.6 126
180 min Summer 13.715 0.0 160.9 184
240 min Summer 10.995 0.0 172.6 242
360 min Summer 8.034 0.0 190.0 320
480 min Summer 6.428 0.0 203.0 382
600 min Summer 5.404 0.0 213.5 444
720 min Summer 4.687 0.0 222.2 510
960 min Summer 3.743 0.0 236.4 646
1440 min Summer 2.723 0.0 256.9 914
2160 min Summer 1.979 0.0 279.2 1300
2880 min Summer 1.577 0.0 294.2 1672
4320 min Summer 1.143 0.0 314.6 2376
5760 min Summer 0.910 0.0 329.3 3056
7200 min Summer 0.762 0.0 339.1 3688
8640 min Summer 0.659 0.0 346.1 4416
10080 min Summer 0.583 0.0 350.9 5144

15 min Winter 76.035 0.0 76.4 26



Patrick Parsons Limited Page 2
Waterloo House Land North of The Oysters
Thornton Street 30 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:18 Designed by A Johnson
File Storage 30yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Summary of Results for 30 year Return Period

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 4.348 0.348 0.0 3.7 3.7 100.1 O K
60 min Winter 4.421 0.421 0.0 3.7 3.7 124.8 O K
120 min Winter 4.484 0.484 0.0 3.7 3.7 146.7 O K
180 min Winter 4.511 0.511 0.0 3.7 3.7 156.5 O K
240 min Winter 4.523 0.523 0.0 3.7 3.7 161.1 O K
360 min Winter 4.529 0.529 0.0 3.7 3.7 163.3 O K
480 min Winter 4.522 0.522 0.0 3.7 3.7 160.9 O K
600 min Winter 4.513 0.513 0.0 3.7 3.7 157.4 O K
720 min Winter 4.503 0.503 0.0 3.7 3.7 153.6 O K
960 min Winter 4.476 0.476 0.0 3.7 3.7 144.0 O K
1440 min Winter 4.413 0.413 0.0 3.7 3.7 122.0 O K
2160 min Winter 4.318 0.318 0.0 3.7 3.7 90.5 O K
2880 min Winter 4.238 0.238 0.0 3.7 3.7 65.5 O K
4320 min Winter 4.137 0.137 0.0 3.4 3.4 36.1 O K
5760 min Winter 4.100 0.100 0.0 2.9 2.9 26.1 O K
7200 min Winter 4.085 0.085 0.0 2.4 2.4 21.9 O K
8640 min Winter 4.075 0.075 0.0 2.1 2.1 19.4 O K
10080 min Winter 4.069 0.069 0.0 1.9 1.9 17.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 49.499 0.0 103.5 39
60 min Winter 30.811 0.0 133.3 68
120 min Winter 18.615 0.0 163.6 124
180 min Winter 13.715 0.0 181.9 182
240 min Winter 10.995 0.0 195.1 238
360 min Winter 8.034 0.0 214.6 348
480 min Winter 6.428 0.0 229.2 448
600 min Winter 5.404 0.0 241.0 480
720 min Winter 4.687 0.0 250.9 556
960 min Winter 3.743 0.0 266.9 706
1440 min Winter 2.723 0.0 290.3 992
2160 min Winter 1.979 0.0 315.6 1388
2880 min Winter 1.577 0.0 333.0 1740
4320 min Winter 1.143 0.0 356.9 2384
5760 min Winter 0.910 0.0 374.3 3008
7200 min Winter 0.762 0.0 386.3 3744
8640 min Winter 0.659 0.0 395.2 4408
10080 min Winter 0.583 0.0 401.8 5144



Patrick Parsons Limited Page 3
Waterloo House Land North of The Oysters
Thornton Street 30 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:18 Designed by A Johnson
File Storage 30yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.568

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.189 4 8 0.189 8 12 0.189



Patrick Parsons Limited Page 4
Waterloo House Land North of The Oysters
Thornton Street 30 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:18 Designed by A Johnson
File Storage 30yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 5.000

Complex Structure

Tank or Pond

Invert Level (m) 4.000

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 250.0 1.000 500.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 50.0
Membrane Percolation (mm/hr) 1000 Length (m) 50.0

Max Percolation (l/s) 694.4 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 4.620 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0091-3700-1000-3700
Design Head (m) 1.000

Design Flow (l/s) 3.7
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 91

Invert Level (m) 4.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 3.7
Flush-Flo™ 0.299 3.7
Kick-Flo® 0.631 3.0

Mean Flow over Head Range - 3.2

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

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

0.100 2.9 0.200 3.6 0.300 3.7 0.400 3.6



Patrick Parsons Limited Page 5
Waterloo House Land North of The Oysters
Thornton Street 30 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:18 Designed by A Johnson
File Storage 30yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Hydro-Brake® Optimum Outflow Control

©1982-2020 Innovyze

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

0.500 3.5 1.800 4.9 4.000 7.1 7.500 9.5
0.600 3.2 2.000 5.1 4.500 7.5 8.000 9.8
0.800 3.3 2.200 5.3 5.000 7.8 8.500 10.1
1.000 3.7 2.400 5.6 5.500 8.2 9.000 10.4
1.200 4.0 2.600 5.8 6.000 8.6 9.500 10.6
1.400 4.3 3.000 6.2 6.500 8.9
1.600 4.6 3.500 6.6 7.000 9.2



Patrick Parsons Limited Page 1
Waterloo House Land North of The Oysters
Thornton Street 100 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:19 Designed by A Johnson
File Storage 100yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 841 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 4.439 0.439 0.0 3.7 3.7 130.8 O K
30 min Summer 4.560 0.560 0.0 3.7 3.7 174.8 O K
60 min Summer 4.659 0.659 0.0 3.7 3.7 219.2 O K
120 min Summer 4.705 0.705 0.0 3.7 3.7 260.1 Flood Risk
180 min Summer 4.723 0.723 0.0 3.7 3.7 280.1 Flood Risk
240 min Summer 4.732 0.732 0.0 3.7 3.7 291.1 Flood Risk
360 min Summer 4.742 0.742 0.0 3.7 3.7 302.1 Flood Risk
480 min Summer 4.745 0.745 0.0 3.7 3.7 305.8 Flood Risk
600 min Summer 4.744 0.744 0.0 3.7 3.7 305.0 Flood Risk
720 min Summer 4.741 0.741 0.0 3.7 3.7 301.5 Flood Risk
960 min Summer 4.734 0.734 0.0 3.7 3.7 292.8 Flood Risk
1440 min Summer 4.719 0.719 0.0 3.7 3.7 274.8 Flood Risk
2160 min Summer 4.694 0.694 0.0 3.7 3.7 248.5 O K
2880 min Summer 4.664 0.664 0.0 3.7 3.7 222.9 O K
4320 min Summer 4.544 0.544 0.0 3.7 3.7 169.1 O K
5760 min Summer 4.426 0.426 0.0 3.7 3.7 126.3 O K
7200 min Summer 4.328 0.328 0.0 3.7 3.7 93.7 O K
8640 min Summer 4.254 0.254 0.0 3.7 3.7 70.3 O K
10080 min Summer 4.199 0.199 0.0 3.6 3.6 54.1 O K

15 min Winter 4.488 0.488 0.0 3.7 3.7 148.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 138.153 0.0 132.4 26
30 min Summer 90.705 0.0 177.7 41
60 min Summer 56.713 0.0 227.7 70
120 min Summer 34.246 0.0 277.4 130
180 min Summer 25.149 0.0 306.6 188
240 min Summer 20.078 0.0 326.9 246
360 min Summer 14.585 0.0 356.7 364
480 min Summer 11.622 0.0 379.1 484
600 min Summer 9.738 0.0 397.0 602
720 min Summer 8.424 0.0 411.9 708
960 min Summer 6.697 0.0 435.8 812
1440 min Summer 4.839 0.0 468.8 1056
2160 min Summer 3.490 0.0 510.8 1468
2880 min Summer 2.766 0.0 537.2 1876
4320 min Summer 1.989 0.0 574.0 2640
5760 min Summer 1.573 0.0 600.5 3344
7200 min Summer 1.311 0.0 619.6 4032
8640 min Summer 1.129 0.0 634.2 4672
10080 min Summer 0.994 0.0 645.4 5352

15 min Winter 138.153 0.0 149.9 26



Patrick Parsons Limited Page 2
Waterloo House Land North of The Oysters
Thornton Street 100 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:19 Designed by A Johnson
File Storage 100yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 4.620 0.620 0.0 3.7 3.7 198.1 O K
60 min Winter 4.693 0.693 0.0 3.7 3.7 247.9 O K
120 min Winter 4.735 0.735 0.0 3.7 3.7 294.6 Flood Risk
180 min Winter 4.755 0.755 0.0 3.7 3.7 318.1 Flood Risk
240 min Winter 4.767 0.767 0.0 3.7 3.7 331.4 Flood Risk
360 min Winter 4.779 0.779 0.0 3.7 3.7 345.9 Flood Risk
480 min Winter 4.784 0.784 0.0 3.7 3.7 352.0 Flood Risk
600 min Winter 4.785 0.785 0.0 3.7 3.7 353.3 Flood Risk
720 min Winter 4.783 0.783 0.0 3.7 3.7 351.4 Flood Risk
960 min Winter 4.776 0.776 0.0 3.7 3.7 342.1 Flood Risk
1440 min Winter 4.755 0.755 0.0 3.7 3.7 318.1 Flood Risk
2160 min Winter 4.724 0.724 0.0 3.7 3.7 281.6 Flood Risk
2880 min Winter 4.689 0.689 0.0 3.7 3.7 243.7 O K
4320 min Winter 4.523 0.523 0.0 3.7 3.7 161.2 O K
5760 min Winter 4.347 0.347 0.0 3.7 3.7 100.0 O K
7200 min Winter 4.224 0.224 0.0 3.6 3.6 61.4 O K
8640 min Winter 4.152 0.152 0.0 3.4 3.4 40.3 O K
10080 min Winter 4.113 0.113 0.0 3.2 3.2 29.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 90.705 0.0 200.4 40
60 min Winter 56.713 0.0 256.6 70
120 min Winter 34.246 0.0 312.3 126
180 min Winter 25.149 0.0 344.9 184
240 min Winter 20.078 0.0 367.7 242
360 min Winter 14.585 0.0 401.0 358
480 min Winter 11.622 0.0 426.1 472
600 min Winter 9.738 0.0 446.0 586
720 min Winter 8.424 0.0 462.5 696
960 min Winter 6.697 0.0 488.5 908
1440 min Winter 4.839 0.0 516.9 1130
2160 min Winter 3.490 0.0 575.0 1588
2880 min Winter 2.766 0.0 605.0 2044
4320 min Winter 1.989 0.0 647.3 2812
5760 min Winter 1.573 0.0 677.9 3464
7200 min Winter 1.311 0.0 700.3 4104
8640 min Winter 1.129 0.0 717.7 4672
10080 min Winter 0.994 0.0 731.5 5240



Patrick Parsons Limited Page 3
Waterloo House Land North of The Oysters
Thornton Street 100 Year Storm
Newcastle Upon Tyne, NE1 4AP
Date 23/08/2021 10:19 Designed by A Johnson
File Storage 100yr.SRCX Checked by D Brooke
Innovyze Source Control 2020.1

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.000 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.568

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.189 4 8 0.189 8 12 0.189
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Model Details
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Storage is Online Cover Level (m) 5.000

Complex Structure

Tank or Pond

Invert Level (m) 4.000

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 250.0 1.000 500.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 50.0
Membrane Percolation (mm/hr) 1000 Length (m) 50.0

Max Percolation (l/s) 694.4 Slope (1:X) 500.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 4.620 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0091-3700-1000-3700
Design Head (m) 1.000

Design Flow (l/s) 3.7
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 91

Invert Level (m) 4.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 3.7
Flush-Flo™ 0.299 3.7
Kick-Flo® 0.631 3.0

Mean Flow over Head Range - 3.2

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

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

0.100 2.9 0.200 3.6 0.300 3.7 0.400 3.6
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Hydro-Brake® Optimum Outflow Control
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Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.500 3.5 1.800 4.9 4.000 7.1 7.500 9.5
0.600 3.2 2.000 5.1 4.500 7.5 8.000 9.8
0.800 3.3 2.200 5.3 5.000 7.8 8.500 10.1
1.000 3.7 2.400 5.6 5.500 8.2 9.000 10.4
1.200 4.0 2.600 5.8 6.000 8.6 9.500 10.6
1.400 4.3 3.000 6.2 6.500 8.9
1.600 4.6 3.500 6.6 7.000 9.2
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