QO siTE LocaTioN

Figure 4.6 Internal sewer flooding (Source: SFRA)

QO sireLocaTON

Figure 4.7 External sewer flooding (Source: SFRA)
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The EA also provides information on flooding from reservoirs. Figure 4.8 confirms that the site is
not at risk of flooding from reservoirs.

O SITE LOCATION O

Figure 4.8 Indicative reservoir flooding map (Source: EA website)
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5 Run-off Assessment
5.1 Existing Run-off

The site area is approximately 640m? (0.064 ha) and is currently occupied by existing buildings.
The run-off rate was estimated for the 1 in 100 year storm event using the modified rational
method:

Q100 = 2.78 X A x i (where “A” is the catchment area in hectares and “i”
mm/hr as estimated from the Micro Drainage software.)

is the rainfall intensity in

Q100 =2.78 x 0.064 x 106 = 18.9 I/sec
5.2 Proposed Run-off

The proposed development will not increase the impermeable areas on site, therefore the peak
surface water flow rate and volume to the public sewer will not be increased and there will be no
increase in flood risk from surface water onsite or elsewhere.

However, in accordance with the London Plan, all new developments should aim to reduce run-off
to Greenfield rates “utilising SUDS unless there are practical reasons for not doing so”.

5.3 SUDS Assessment

In accordance with the London Plan, EA guidelines, CIRIA documents and the Camden SFRA and
SWMP, surface water run-off should be managed as close to its source as possible, with the re-
use of rainwater within the building prioritised. The following drainage hierarchy was used to
determine the most suitable and sustainable SUDS strategy:

Store rainwater for later use;

Use infiltration techniques, such as porous surface in non-clay areas;

Attenuate rainwater in ponds or open water features for gradual release;
Attenuate rainwater by storing in tanks or seals water features for gradual release;
Discharge rainwater direct to a watercourse;

Discharge rainwater to a surface water sewer/drain;

Discharge rainwater to a combined sewer.

N oA N~

Rainwater harvesting is considered the most sustainable solution as it reduces the total volume of
water drainage to the public sewers as well as reducing the domestic water demand of the
building and should therefore be considered for this development. However, the capacity of a
rainwater harvesting system to attenuate storm water depends on the water use within the
building. If there is no activity in the building and the harvester is full, no attenuation will be
provided during a subsequent storm event. In the worst case scenario the rainwater harvesting will
provide no attenuation and therefore water demand will dictate its size.

As mentioned in the previous section, the site is underlain by Clay with no superficial deposits and
the ground conditions are therefore unlikely to be suitable for infiltration techniques. Furthermore,
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infiltration devices must be located a minimum of 5m away from any structure and the proposed
layout shows that there is insufficient space to accommodate this.

In accordance with the SUDS hierarchy it is preferable to attenuate rainwater in open features
opposed to below ground tanks. As the proposed building occupies the entire site, ponds or
swales are not feasible in this instance, however a green roof can be considered. Green roofs
intercept storm water at high level and also provide other sustainability benefits. The SUDS
manual states that “the hydraulic performance of green roofs during extreme events tends to be
fairly similar to standard roofs. So the hydraulic design of green roof drainage should follow the
advice in BS EN 12056-3:2000 (although the standard related to the design of normal roof
drainage)”. This means that green roofs will reduce the run-off rates in small storm events such as
the annual and the 1 in 2 year events which are not responsible for surface and sewer flooding.
However, these systems provide no attenuation benefits in high storm events such as the 1 in 30
and 1 in 100 year storms which can cause flooding. Therefore, any green roof system will need to
be used in conjunction with below ground storage tanks.

There are no watercourses or surface water sewers within the vicinity of the site, therefore
attenuated surface water will drain to the public combined sewer located in Finchley Road.

In accordance with the EA’s guidelines, the Greenfield run-off rate for the existing site was
estimated using the FEH method and the software provided by the UK Sustainable Drainage
website (uksuds.com, Appendix C). The 100 year growth curve factor was multiplied by Qpar tO
give a Greenfield run-off rate of 1.6 I/sec for the 1 in 100 year storm event. In accordance with the
joint Defra/EA R&D Technical Report SC030219 “Rainfall Runoff Management for Developments”
Revision E, the practicable minimum limit on the discharge rate from an attenuation device is 5
I/sec, as lower flow rates require small orifices which are more prone to blockages. Therefore
surface water will be attenuated to 5 I/sec before drainage to the public sewers.

It is important to note that the EA have recently updated their advice regarding climate change.
The new guidance states that there is a 10% chance the peak rainfall intensity will increase by
40% or more and that there is a 50% change it will increase by 20% or more, for the years 2070
to 2115. In order to decide which allowance to use the vulnerability of the development and the
‘built in’ resilience measures should be considered.

Considering the site is at low risk of surface water flooding an allowance of 20% is considered
reasonably in this instance.

Preliminary calculations show that a volume of 19.5m? is required to attenuate to 5 I/sec for the 1
in 100 year plus 20% (climate change) storm event. It is proposed this volume is provided by a
cellular attenuation tank located beneath the ground floor of the proposed building. A preliminary
layout showing the proposed location of the attenuation tank can be found in Appendix D.
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6 Conclusions

e The site falls within Flood Zone 1 ‘areas with little or no potential risk of flooding (annual
probability less than 0.1% for fluvial flooding), which are already developed.” Therefore
there is no risk of flooding from rivers and/or the sea. Proposed developments in these
areas have no restrictions provided that the surface water drainage proposals will not
increase the flood risk to the site or the surrounding areas.

e Information from the EA’s website and the London Borough of Camden SFRA shows that
the site is at low risk of flooding from all sources including: watercourses and/or the sea,
groundwater, surface water and infrastructure failure.

e There will be no increase in impermeable areas as a result of the proposed development
and therefore no increase in the risk of flooding from surface water, on site or elsewhere.

e The SUDS assessment concludes that the ground conditions are not suitable for infiltration
techniques. Surface water will therefore be attenuated to 5l/sec before draining to the
public sewer in Finchley Road. Green roofs will also be included in the drainage strategy.
This is an improvement on the existing condition as surface water currently drains
unattenuated to the public sewer.

¢ Preliminary calculations show that a volume of 19.5m? is required to attenuate surface
water to 5 I/sec for the 1 in 100 year plus 20% (climate change) storm event.

e The proposed redevelopment has an acceptable flood risk within the terms and
requirements of NPPF and accompanying technical guidance.
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Appendix A Ordnance Survey Information
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Appendix B Topographical Survey to Local Datum
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Appendix C  Preliminary Calculations

22247 — Flood Risk Assessment Page 19 of 25



F' Greenfield runoff
“ HR Wallingford estimation for sites

Working with water

Site name: Holy Trinity Church Site coordinates
Site location: Swiss Cottage Latitude:  51.54697° N
Longitude: 0.17913° W

This is an estimation of the greenfield runoff rate limits that are needed to meet normal
best practice criteria in line with Environment Agency guidance “Preliminary rainfall
runoff management for developments”, W5-074/A/TR1/1 rev. E (2012) and the CIRIA

SUDS Manual (2007). It is not to be used for detailed design of drainage systems. It is Reference: gcpv5zvdegwy /0.1
recommended that every drainage scheme uses hydraulic modelling software to finalise
volume requirements and design details before drawings are produced. Date: 11 Jan 2016
Site characteristics Hydrological characteristics _
Default Edited
Total site area 0.1 ha SAAR 640 640 mm
Significant public open space 0 ha M5-60 Rainfall Depth 20 20 mm
Area positively drained 0.1 ha T’ Ratio M5-60/M5-2 day 04 04
FEH/FSR conversion factor 0.75 0.75
Methodol Hydrological region 6 6
ethodology Growth curve factor: 1 year 0.85 0.85
Greenfield runoff method | FEH Growth curve factor: 10 year | 1.62 1.62
Growth curve factor: 30 year 2.3 2.3

Qmed estimation method | Calculate from BFI and SAAR Growth curve factor: 100 year |3.19 3.19

Please note that a minimum flow of 5 I/s applies to any site

BFl and SPR :
estimation method Specify BFI manually R .
1 1
HOST class N/A 1 Greenfield runoff rates _ !
1 Default Edited 1
BFI/BFIHOST 0.20 ' | Qbar 0.50 0.50 s |
Qmed 0.438 I/s 1 1 1in1year 5.00 5.00 s |
Qbar / Qmed . | 1in 30 years 5.00 5.00 s |
Conversion Factor 1.136 1 . |
, | 1in 100 years 5.00 5.00 I’'s
| :
1 1

HR Wallingford Ltd, the Environment Agency and any local authority are not liable for the
performance of a drainage scheme which is based upon the output of this report.

www.hrwallingford.com



Price & Myers

Page 1

30 Newman Street
London
W1lT 1LT

Holy Trinity Church
Finchley Road

Date Nov 2016

File PRELIMINARY ATTENUATION...

Designed by LH
Checked by

XP Solutions

Source Control 2016.1

Summary of Results for 100 year Return Period (+20%)
Half Drain Time 43 minutes.
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control I Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)

15 min Summer 0.692 0.692 0.0 4.2 4.2 12.8
30 min Summer 0.799 0.799 0.0 4.5 4.5 14.8
60 min Summer 0.831 0.831 0.0 4.6 4.6 15.4
120 min Summer 0.775 0.775 0.0 4.4 4.4 14.3
180 min Summer 0.696 0.696 0.0 4.2 4.2 12.9
240 min Summer 0.622 0.622 0.0 3.9 3.9 11.5
360 min Summer 0.507 0.507 0.0 3.6 3.6 9.4
480 min Summer 0.420 0.420 0.0 3.2 3.2 7.8
600 min Summer 0.354 0.354 0.0 3.0 3.0 6.5
720 min Summer 0.300 0.300 0.0 2.7 2.7 5.6
960 min Summer 0.222 0.222 0.0 2.4 2.4 4.1
1440 min Summer 0.116 0.116 0.0 2.0 2.0 2.1
2160 min Summer 0.082 0.082 0.0 1.5 1.5 1.5
2880 min Summer 0.068 0.068 0.0 1.2 1.2 1.3
4320 min Summer 0.054 0.054 0.0 0.9 0.9 1.0
5760 min Summer 0.047 0.047 0.0 0.7 0.7 0.9
7200 min Summer 0.042 0.042 0.0 0.6 0.6 0.8
8640 min Summer 0.038 0.038 0.0 0.5 0.5 0.7
10080 min Summer 0.036 0.036 0.0 0.4 0.4 0.7
15 min Winter 0.783 0.783 0.0 4.4 4.4 14.5

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m3)

15 min Summer 128.206 0.0 15.4 16

30 min Summer 83.007 0.0 19.9 28

60 min Summer 51.094 0.0 24.5 44

120 min Summer 30.359 0.0 29.1 78

180 min Summer 22.092 0.0 31.8 112

240 min Summer 17.530 0.0 33.6 146

360 min Summer 12.660 0.0 36.5 208

480 min Summer 10.040 0.0 38.5 270

600 min Summer 8.381 0.0 40.2 332

720 min Summer 7.228 0.0 41.6 392

960 min Summer 5.719 0.0 43.9 512

1440 min Summer 4.106 0.0 47.3 736

2160 min Summer 2.944 0.0 50.9 1100

2880 min Summer 2.323 0.0 53.5 1468

4320 min Summer 1.661 0.0 57.4 2200

5760 min Summer 1.308 0.0 60.3 2936

7200 min Summer 1.087 0.0 62.6 3672

8640 min Summer 0.934 0.0 64.5 4400

10080 min Summer 0.821 0.0 66.2 5112

15 min Winter 128.206 0.0 17.2 16

Status

OO O0OO0OO0OO0OO0O0O0O0OO0OO0O0OO0O0OO0OOoOO0oOOo
AARAARAARAAATAAAAAAIARAR AR R

©1982-2016 XP Solutions




Price & Myers

Page 2

30 Newman Street

London
W1lT 1LT

Holy Trinity Church
Finchley Road

Date Nov 2016

File PRELIMINARY ATTENUATION...

Designed by LH
Checked by

XP Solutions

Source Control 2016.1

Summary of Results for 100 year Return Period (+20%)

Storm
Event

30 min
60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min
1440 min
2160 min
2880 min
4320 min
5760 min
7200 min
8640 min
10080 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080

Max Max Max Max Max Max
Level Depth Infiltration Control I Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
0.911 0.911 0.0 4.8 4.8 16.9
0.939 0.939 0.0 4.8 4.8 17.4
0.848 0.848 0.0 4.6 4.6 15.7
0.732 0.732 0.0 4.3 4.3 13.6
0.629 0.629 0.0 4.0 4.0 11.7
0.475 0.475 0.0 3.4 3.4 8.8
0.367 0.367 0.0 3.0 3.0 6.8
0.289 0.289 0.0 2.7 2.7 5.4
0.231 0.231 0.0 2.4 2.4 4.3
0.126 0.126 0.0 2.0 2.0 2.3
0.083 0.083 0.0 1.5 1.5 1.5
0.064 0.064 0.0 1.1 1.1 1.2
0.055 0.055 0.0 0.9 0.9 1.0
0.045 0.045 0.0 0.6 0.6 0.8
0.039 0.039 0.0 0.5 0.5 0.7
0.035 0.035 0.0 0.4 0.4 0.6
0.032 0.032 0.0 0.4 0.4 0.6
0.030 0.030 0.0 0.3 0.3 0.5
Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)

(m3) (m3)

min Winter 83.007 0.0 22.3 29
min Winter 51.094 0.0 27.5 48
min Winter 30.359 0.0 32.6 84
min Winter 22.092 0.0 35.6 120
min Winter 17.530 0.0 37.7 154
min Winter 12.660 0.0 40.8 218
min Winter 10.040 0.0 43.2 280
min Winter 8.381 0.0 45.0 342
min Winter 7.228 0.0 46 .6 404
min Winter 5.719 0.0 49.2 518
min Winter 4.106 0.0 53.0 736
min Winter 2.944 0.0 57.0 1096
min Winter 2.323 0.0 59.9 1452
min Winter 1.661 0.0 64.3 2196
min Winter 1.308 0.0 67.5 2856
min Winter 1.087 0.0 70.1 3640
min Winter 0.934 0.0 72.3 4336
min Winter 0.821 0.0 74.1 5032

Status

OO O0OO0OO0OO0O0O0OO0O0O0OO0O0OO0OO0OO0OOoOo
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Price & Myers Page
30 Newman Street Holy Trinity Church

London Finchley Road

W1lT 1LT

Date Nov 2016 Designed by LH

File PRELIMINARY ATTENUATION... |Checked by

XP Solutions Source Control 2016.1

Rainfall Details

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) 21.000 Shortest Storm (mins) 15

Ratio R 0.431 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.064

Time (mins) Area
From: To: (ha)

0 4 0.064

©1982-2016 XP Solutions




Price & Myers

Page

30 Newman Street Holy Trinity Church

London Finchley Road
W1lT 1LT
Date Nov 2016 Designed by LH

File PRELIMINARY ATTENUATION... |Checked by

XP Solutions Source Control 2016

.1

Model Details

Storage is Online Cover Level (m) 2.000

Cellular Storage Structure

Invert Level (m) 0.000 safety Factor
Porosity 0.95

Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

2.0

Depth (m) Area (m2) Inf. Area (m2?) |Depth (m) Area (m2) Inf. Area (m?)

0.000 19.5 19.5 1.001
1.000 19.5 38.5

Hydro-Brake® Outflow Control

Design Head (m) 1.000 Hydro-Brake® Type Md7 Invert Level

0.

0

Design Flow (1/s) 5.0 Diameter (mm) 86
Depth (m) Flow (1/s) |Depth (m) Flow (1/s) [Depth (m) Flow (1/s)
0.100 1.9 1.200 5.5 3.000 8.6
0.200 2.2 1.400 5.9 3.500 9.3
0.300 2.7 1.600 6.3 4.000 10.0
0.400 3.2 1.800 6.7 4.500 10.6
0.500 3.5 2.000 7.1 5.000 11.2
0.600 3.9 2.200 7.4 5.500 11.7
0.800 4.5 2.400 7.7 6.000 12.2
1.000 5.0 2.600 8.0 6.500 12.7

Depth

W O 0 0 J J

(m)

0.

38.5

000

(m) Flow (1l/s)

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

13.
13.
14.
14.
15.
15.

s O O 2 a9 N
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Holy Trinity Church, Swiss Cottage

Drainage Maintenance and Management Plan

This long-term Drainage network maintenance and management plan should be implemented at
the proposed development at Holy Trinity Church, Finchley Road to ensure that the drainage
network functions as designed. This plan is intended to cover all on-site drainage structures. The
site owner possesses the primary responsibility for overseeing and implementing the maintenance
and management plan and designating a person who will be responsible for the proper operation
and maintenance of the foul and surface water structures.

Surface water Runoff Quality

The surface water management system protects and enhances the surface water runoff water
quality through the removal of sediment and pollutants. The attenuation tank allows for settlement
of sediments and silt trapped gullies significantly reduce the amount of pollutants entering the
system. Preventive maintenance of the system will include a comprehensive source reduction
program of regular sweeping and litter removal, prohibitions on the use of pesticides, and
maintenance of bin areas.

Drainage System

Maintenance and cleaning of gullies, drain manholes and attenuation tanks will assure adequate
performance. This maintenance program is outlined below.

Maintenance Program

The site maintenance staff will conduct the operation and maintenance program set forth in this
document. The management company will ensure that inspections and record keeping are timely
and accurate. Inspection & Maintenance Log Forms (attached) should include the date and
physical conditions of the structures, depth of sediment in structures, evidence of overtopping or
debris blockage and maintenance required of each structure. Records of maintenance will be kept
on file at the site management company’s office and copies of Inspection & Maintenance Log
sheets indicating all work and inspections will be available to the Council or any other stakeholder
upon request.

Concurrent with inspection and cleaning, all litter shall be picked up and removed from the parking
areas and landscaped areas.

Regular maintenance should include:

1. Inspect gully inlet grates and remove any debris monthly or as determined to be
reasonable based on experience with the installed systems to ensure that the gullies are
working in their intended capacity and that they are free of debris. Quarterly, inspect gully
sumps and bottom of drain manholes; if depth of sediment in sumps exceeds 50%
capacity, sediment must be removed. Excessive sediment shall be removed and properly
disposed by a licensed drainage cleaning company.

2. Inspection of bin and recycling enclosures for spillage and scattered litter must be
performed on a regular basis to prevent the spread of pollutants into the surface water
management system. Long-term management practices include monthly sweeping of
landscaped areas. The sweeping program will remove sand and contaminants directly
from paved surfaces before they become mobilised during rain events and transported to
the drainage system. Pavement sweeping is a highly effective source control measure for
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reducing pollutant loading in surface water. All sweepings will be disposed of in a legal
manner. This activity is vital for the efficient operation of the drainage system, considering
the presence of trees in this area.

3. Attenuation tank inlets, outlet and vents should be checked annually and after large
storms to ensure that they are in good condition and operating as designed. Regular
maintenance includes inspection and identification of any areas that are not operating
correctly monthly for the first 3 months and then every 6 months after.

4. Fill all internal gullies with water every 3 month to reduce the risk of drying out and
releasing unpleasant smells.

Winter Maintenance Program

Ensure that drainage structures are not blocked by ice, snow, debris or rubbish during winter
months.

Fertiliser Use

Only slow-release organic low-phosphorous fertilisers will be used in any landscaped areas in
order to limit the amount of nutrients that could enter the surface water system.

Prepared by: Lucinda Hazell MEng

Checked by: Dimitris Linardatos BEng MSc CEng MICE
Date: November 2016

Job No.: 22247
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Drainage Operation and Maintenance Log

Site Maintenance Supervisor: Date:
[ Routine [J Response to rainfall event ___in O Other:
BMP Frequency Date Performed Comments
Gullies and Manholes | Monthly
Inspections
Maintenance
Quarterly and

as necessary

Pavement Areas Monthly
(parking, service Sweeping
areas)

Rubbish & Litter
Removal as
Necessary

Landscaped Areas Maintenance as
necessary

Attenuation Tanks Inspect and identify
areas not operating
property every 3
months (for the first 3
months) and every 6
months after

Survey inside of tank
for sediment build-up
and remove if
necessary
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Appendix F  Surface Water Drainage Pro-forma for New Developments
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Appendix E

Example Past Projects
Price & Myers
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Example Past Projects

Price & Myers

21 Wilton Street

17 Phillimore Gardens

44 Grove End Road

7 Wilton Crescent

15 Thurloe Square
7 St James Square

2 Alma Terrace

12a-14 Cheyne Row
44 Markham Square
15 Addison Crescent
40 St Petersburg Place
23a Earls Court Square

22 Frognal Way

4 Frognal Way

20 Rutland Mews South

Complete overhaul of a listed house in Belgravia, including
pool, gym, media room etc. within a new basement.

Refurbishing a listed house and constructing a new
basement with swimming pool under the garden and part
of the house.

Extensive refurbishment of a listed building plus
construction of a basement swimming pool and car park.

Rebuilding a mews house to include double storey
basement with swimming pool plus renovation and rooftop
extension of listed house.

Refurbishment of a listed house and construction of a
basement extension.

Construction of a two-storey basement with swimming pool
under a grade 2 listed house designed by Lutyens.

Construction of a basement under the full footprint of the
house and garden. The house above remains occupied and
the work is done using a tunnelling method.

Construction of a new basement under a central courtyard
of a collection of houses.

Refurbishment and extension of a house including new
basement.

Construction of a deep basement with swimming pool
under an existing house.

Alterations to house and mews house featuring new
basement.

A basement extension under the house to include a gym
and 20m lap pool.

Retaining a listed 1970's modernist house and constructing
a new basement with swimming pool under the house and
garden.

Refurbishment of an existing house including an extension
and new basement with swimming pool.

Construction of a new basement under an existing house.
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Appendix F

Preliminary Design Calculation
Price & Myers

Rear retaining wall example calculation
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