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1 - Scope of Work

The following calculation covers the design of surface water drainage and sizing of below ground attenuation
for Turner Rise Retail Park

2 - Design Criteria

Design events — 1:1yr — No Surcharge
1:1yr — No Flooding
1:100yr + 30% climate change. — Controlled flooding contained onsite posing no
risks to buildings

Min cover — 1200mm to pipework
Min gradients — 1009 @ 1:60
1509 @ 1:100
2250 @ 1:167

SuDS Hierachy Compliance:

1 Store rainwater for later use

There is no rainwater harvesting planned/shown for the project.

2 Use infiltration techniques, such as porous surfaces in non-clay areas

The site is not deemed to be suitable for infiltration drainage and the preliminary findings of the site
investigation confirmed that the site is underlain by London Clay. The main parking area driveway to the site
is to be constructed using a porous paved surface. The free draining sub base material can be used to
attenuate water in during the 1:100yr storm.

3 Attenuate rainwater in ponds or open water features for gradual release

The layout and size of the site does not lend itself to ponds. It is suggested that rain gardens are positioned
at least 3m away from buildings in areas of good permeability. We have previously stated that infiltration
drainage is not a viable option due to the underlying strata. The landscape architect will be providing a
planter rain garden at the base of the RWP. In these above ground planters, an overflow pipe, set at the
height of the rim of the planter allows water to run straight to the base of the planter when the planter is
saturated and then on to a gully into the proposed drainage system
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Figure 1 - Planter Rain Garden
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4 Attenuate rainwater by storing in tanks or sealed water features for gradual release

Our proposal for the drainage is to restrict the flow to 5l/s and use the volume in the below ground pipework
and manholes along with the voids in the permeable sub base to allow a slow release to the existing
combined public demarcation manhole on site thus retarding the peak discharge and alleviating the load on
the sewer during critical flow conditions.

5 Discharge rainwater direct to a watercourse

There are no watercourses in the vicinity of the site. This cannot be used for this site.

6 Discharge rainwater to a surface water sewer/drain

There are no surface water sewers or drains in the vicinity.

7 Discharge rainwater to the combined sewer.

The attenuated flow will be discharged to the existing public combined sewer on site.

3 - Design Inputs / Key Assumptions
Drainage catchments:
The existing areas were taken from Survey Solutions topographical survey carried out Feb 2013 refernece

12480SE-01.
The proposed catchment areas were taken from WCEC proposed site layouts

R ff Factored A Total
Area (m?) urTo_ @ orel rea Total (m?) ota
Coefficient {m?) Factored
= Roof 234 0.95 222.3
L=s]
£ E Green Roof 0 0.4 0
R - 878 591.6
5= Hardstanding 370 0.85 314.5
e Soft Landscaping 274 0.2 54.8
5 = Roof 230 0.95 218.5
w E Green Roof 156 0.4 62.4
o - 878 535.95
o = Hardstanding 21 0.85 204.85
& e Soft Landscaping 251 0.2 50.2

Interfaces with above ground drainage:

Location of rainwater pipes and foul stacks taken from WCEC sketches issued 30" October 2015

Receiving system:

Discharge from proposed drainage to existing ublic combined water sewer in Finchley Road is to be via the
existing public demarcation chamber and lateral connection on site. Connection to be made into existing
brick manhole manhole (size TBC). Outfall from this manhole is 1500. Cover level 73.790, Invert Level
72.050

Peak discharge:

The peak discharge rate from the site for all storms up to and including the 1:100yr + 30% climate change
have been reduced to greenfield run-off rate. This has been set at 5l/s due to the size of the catchment.
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4 - Modelling Results

Refer to MicroDrainage calculations in the appendix.

Consideration of exceedance of design event / or failure of the system:

Should the design event be exceeded the new development is not at risk of flooding due to the levels being
higher than the drainage system. The flood water would emerge from the cover of EXMHC1 and flow offsite

to Finchley road where it would be picked up ny the existing highway drainage. The surface and foul water
systems are protected from surcharge with the use of non return valves at the outfall.
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EXISTING CONNECTIONS
FROM ADJACENT SITE

DRAINAGE KEY

EXISTING PRIVATE SURFACE WATER SEWER
PROPOSED PRIVATE SURFACE WATER SEWER

GENERAL NOTES

1. THIS DRAWING TO BE READ IN CONJUNCTION WITH THE
EVOLVE DESIGN STATEMENT.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
RELEVANT ARCHITECTS, SERVICES & SPECIALIST
MANUFACTURERS DETAILS, DRAWINGS AND SPECIFICATIONS.

3. DO NOT SCALE THIS DRAWING. IF IN DOUBT ASK. ALL
DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED
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Time Area Diagram for Storm

Time Area | Time Area
(mins) (ha) | (mins) (ha)

0-4 0.039 4-8 0.004
Total Area Contributing (ha) = 0.043

Total Pipe Volume (m3) = 1.284
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PN

.000
.001
.002
.003

—_

N

.000
2.001

1.004

Length
(m)

10.
3
15.
6.

19.
20.

4.

892

.725

412
986

065
000

690

—_

Existing Network Details for Storm

O o0ooo

o

Fall Slope I.Area T.E. Base k

(m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT
0.135 80.7 0.005 5.00 0.0 0.600
-1.615 -2.3 0.000 0.00 0.0 0.600
1.380 11.2 0.018 0.00 0.0 0.600
0.120 58.2 0.000 0.00 0.0 0.600
0.190 100.3 0.004 5.00 0.0 0.600
1.630 12.3 0.000 0.00 0 0.600
0.380 12.3 0.016 0.00 0.0 0.600

Network Results Table

PN US/IL X I.Area I Base Vel Ca
(m)

.000 72.
.001 72.
.002 73.
.003 72.

.000 74.
.001 74,

.004 72.

450
315
930
550

250
060

430

(ha) Flow (1/s) (m/s) (1/
0.005 0.0 0.86 6.
0.005 0.0 0.00 0.
0.023 0.0 3.03 53.
0.023 0.0 1.32 23.
0.004 0.0 1.00 17.
0.004 0.0 2.89 51.
0.043 0.0 2.88 51.

p
s)

wWw oo~

~

HYD DIA

(mm)

100
100
150
150

150
150

150
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Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |Depth| Connection |Diam.,L*W| PN Invert Diameter| PN Invert Diameter Backdro
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
Gully|72.900|0.450 |Open Manhole 10|1.000 72.450 100
MHS1|72.900|0.585 | Open Manhole 1200 | 1.001 72.315 100 |1.000 72.315 100
PICS1|74.580|0.650|0pen Manhole 1200 (1.002 73.930 150 |1.001 73.930 100
MHS2 | 73.910|1.360|0Open Manhole 1050 |1.008 72.550 150{1.002 72.550 150
RES1|74.900|0.650|0pen Manhole 10(2.000 74.250 150
MHS2 | 74.800|0.740 | Open Manhole 1050|2.001 74.060 150 |2.000 74.060 150
MHS4 | 73.900|1.470|Open Manhole 1800 |1.004 72.430 150{1.003 72.430 150
2.001 72.430 150
Outfall|73.590|1.540|0Open Manhole 0 OUTFALL 1.004 72.050 150
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PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)

1.000 o 100 Gully 72.900 72.450 0.350 Open Manhole 10

1.001 o 100 MHS1 72.900 72.315 0.485 Open Manhole 1200

1.002 o 150 PICS1 74.580 73.930 0.500 Open Manhole 1200

1.003 o 150 MHS2 73.910 72.550 1.210 Open Manhole 1050

2.000 o 150 RES1 74.900 74.250 0.500 Open Manhole 10

2.001 o 150 MHS2 74.800 74.060 0.590 Open Manhole 1050

1.004 o 150 MHS4 73.900 72.430 1.320 Open Manhole 1800

Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
1.000 10.892 80.7 MHS1 72.900 72.315 0.485 Open Manhole 1200
1.001 3.725 -2.3 PICS1 74.580 73.930 0.550 Open Manhole 1200
1.002 15.412 11.2 MHS2 73.910 72.550 1.210 Open Manhole 1050
1.003 6.986 58.2 MHS4 73.900 72.430 1.320 Open Manhole 1800
2.000 19.065 100.3 MHS2 74.800 74.060 0.590 Open Manhole 1050
2.001 20.000 12.3 MHS4 73.900 72.430 1.320 Open Manhole 1800
1.004 4.690 12.3 Outfall 73.590 72.050 1.390 Open Manhole 0
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)

1.004 Outfall

73.590 72.050

72.050 0

Simulation Criteria for Storm

Volumetric Runoff Coeff

Areal Reduction Factor

Hot Start (mins)
Hot Start Level (mm)
Manhole Headloss Coeff (Global)

Foul Sewage per hectare (1/s)

0.750 Additional Flow -

% of Total Flow 0.000

1.000 MADD Factor * 10m3/ha Storage 2.000
0 Inlet Coeffiecient 0.800
0 Flow per Person per Day (l/per/day) 0.000
0.500 Run Time (mins) 60
0.000 Output Interval (mins) 1

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 1
Number of Offline Controls O Number of Real Time Controls O

Synthetic Rainfall Details

©1982-2015 XP Solutions
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Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 20.700 Storm Duration (mins) 30
Ratio R 0.438
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Depth

Online Controls for Storm

Pump Manhole: MHS1, DS/PN: 1.001, Volume

(m3): 0.

Invert Level (m) 72.315

(m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) Depth (m) Flow (1/s)
0.100 2.0000 0.900 2.0000 1.700 2.0000 2.500 2.0000
0.200 2.0000 1.000 2.0000 1.800 2.0000 2.600 2.0000
0.300 2.0000 1.100 2.0000 1.900 2.0000 2.700 2.0000
0.400 2.0000 1.200 2.0000 2.000 2.0000 2.800 2.0000
0.500 2.0000 1.300 2.0000 2.100 2.0000 2.900 2.0000
0.600 2.0000 1.400 2.0000 2.200 2.0000 3.000 2.0000
0.700 2.0000 1.500 2.0000 2.300 2.0000
0.800 2.0000 1.600 2.0000 2.400 2.0000
Hydro-Brake Optimum® Manhole: MHS4, DS/PN: 1.004, Volume (m3): 4.2

Unit Reference MD-SCU-0063-5000-1450-5000

Design Head (m)
Design Flow (1/s)
Flush-Flo™

Diameter (mm)

Invert Level (m)

Minimum Outlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm)

Control Points

Design Point (Calculated) 1.450
Flush-Flo™ 0.082
Kick-Flo® 0.094
Mean Flow over Head Range -

1.

450
5.0

Calculated
Objective Linear discharge profile

5.

1.
1.
3.

72.

1

Head (m) Flow (1/s)

0

5
4
4

63
430
100
200

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

el eNeoNoNoloNe)

.100
.200
.300
.400
.500
.600
.800

(m) Flow (1/s) [Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
1.5 1.200 4.6 3.000
2.0 1.400 4.9 3.500
2.4 1.600 5.2 4.000
2.8 1.800 5.5 4.500
3.0 2.000 5.8 5.000
3.3 2.200 6.1 5.500
3.8 2.400 6.3 6.000
4.2 2.600 6.6 6.500

.000

O OWwOWwOWomwomwN N
NMNOMOOI - OO

—_

Depth

O O 0o~

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

10.5
10.
11.
11.
11.
12.

NDoOoND©
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Porous Car Park Manhole:

Storage Structures for Storm

MHS4, DS/PN: 1.004

Infiltration Coefficient Base (m/hr) 0.00000

Membrane Percolation (mm/hr) 1000

Max Percolation (1/s) 51.9

Safety Factor 2.0

Porosity 0.30

Invert Level (m) 73.110

Width (m) 5.5

Length (m) 34.0

Slope (1:X) 35.0

Depression Storage (mm) 5

Evaporation (mm/day) 3

Cap Volume Depth (m) 0.250

Time Area Diagram for Green Roof at Pipe Number 1.003 (Storm)
Area (m3) 156 Evaporation (mm/day) 3
Depression Storage (mm) 5 Decay Coefficient 0.050
Time (mins) Area Time (mins) Area Time (mins) Area Time (mins)
From: To: (ha) From: To: (ha) From: To: (ha) From: To:

0 4 0.002835 32 36 0.000572 64 68 0.000116 96 100 0
4 8 0.002321 36 40 0.000469 68 72 0.000095 100 104 0
8 12 0.001900 40 44 0.000384 72 76 0.000077 104 108 0
12 16 0.001556 44 48 0.000314 76 80 0.000063 108 112 0
16 20 0.001274 48 52 0.000257 80 84 0.000052 112 116 0
20 24 0.001043 52 56 0.000211 84 88 0.000043 116 120 0

24 28 0.000854 56 60 0.000172 88 92 0.000035

28 32 0.000699 60 64 0.000141 92 96 0.000028

.000023
.000019
.000016
.000013
.000010
.000009

Area
(ha)
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100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 2 Number of Time/Area Diagrams 1
Number of Offline Controls 0 Number of Real Time Controls O

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.437
Region England and Wales Cv (Summer) 1.000
M5-60 (mm) 20.600 Cv (Winter) 1.000

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440

Return Period(s) (years) 100
Climate Change (%) 30
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.

.000 Gully 15 Summer 100 +30% 100/15 Summer

.001 MHS1 15 Summer 100 +30% 100/15 Summer

.002 PICS1 15 Summer 100 +30%

.003 MHS2 60 Summer 100 +30% 100/15 Summer 100/60 Summer
.000 RES1 15 Summer 100 +30%

.001 MHS2 15 Summer 100 +30%

.004 MHS4 60 Summer 100 +30% 100/15 Summer 100/60 Summer

A NN 2 2

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level

PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 Gully 72.714 0.164 0.000 0.57 3.6 FLOOD RISK
1.001 MHS1 72.691 0.276 0.000 0.54 2.0 FLOOD RISK
1.002 PICS1 73.992 -0.088 0.000 0.36 17.8 OK
1.003 MHS2 73.910 1.210 0.071 0.64 12.7 FLOOD 1
2.000 RES1 74.294 -0.106 0.000 0.19 3.1 OK
2.001 MHS2 74.085 -0.125 0.000 0.06 3.1 OK
1.004 MHS4 73.900 1.320 0.021 0.13 5.0 FLOOD 1
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Graphs for Pipe 1.000 US/MH Gully

(Storm)

15 minute 100 year Summer I1+30%

Status: FLOOD RISK
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Graphs for Pipe 1.001 US/MH MHS1 (Storm)
15 minute 100 year Summer I1+30%
Status: FLOOD RISK
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Graphs for Pipe 1.002 US/MH PICS1 (Storm)
15 minute 100 year Summer I1+30%
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Graphs for Pipe 1.003 US/MH MHS2 (Storm)
60 minute 100 year Summer I+30%
Status: FLOOD
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Graphs for Pipe 2.000 US/MH RES1 (Storm)

15 minute 100 year Summer I1+30%

Status: OK
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Graphs for Pipe 2.001 US/MH MHS2 (Storm)
15 minute 100 year Summer I1+30%
Status: OK
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Flow (1/5)

Graphs for Pipe 1.004 US/MH MHS4 (Storm)

60 minute 100 year Summer I+30%

Status: FLOOD
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