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1.1

1.2

1.3

INTRODUCTION

Infrastructure Design Ltd (IDL) has been appointed by McCarthy Stone Ltd to prepare this
initial Drainage Strategy Summary Report in support of their planning application for
their proposed retirement living accommodation development site.

This report has been prepared in accordance with both national and local planning policy
and takes guidance from Ciria 753, The SuDS Manual and The Building Regulations,
Approved Document Part H.

The site is located on Church Walk, Gravesend. Milton Road bounds the site to the north,
Church Walk to the east, a road identified as Ellerslie on the western boundary and sports
playing field to the south. The National Grid Reference for the site is TQ 65754 73773.

Figure 1 — Site Location Plan

Proposed Site




1.5

1.6

1.7

1.8

19

Reference Documents:-

e Crossfield Consulting Desk Study Appraisal report No. CCL0O3636.CP31.

e Prospaplans Limited topographical survey drawing No.PP/4081/Gravesend/F1 Rev B
e Subvision 2d drainage line and level survey drawing No.SS-IDL-008

e Southern Water sewer record map.

e 22008 - On Architecture Site Layout Plan

The Gravesend Rugby Football Club (GRFC) Bowls Club comprises a single-storey wooden
pavilion west of the green. The rest of the site includes an open grassed area. The site's
approximate area is 0.65 ha. The topographical survey indicates that the site slopes to

the northeast. Refer to Appendix C for a copy of the topographical survey.

The proposed main access to the site will be from the existing vehicle entrances from

Ellerslie Road.

The proposed development comprises three- to four-storey blocks of retirement age
apartments, car parking, and managed landscaping areas. Appendix D provides a copy of

the proposed site plan.

An approximately 800mm dia concrete Southern Water Combined sewer is crossing the
site, which heads from the northwest to the southeast towards Church Walk. A 225mm
diameter Southern Water foul water sewer crosses the site from Ellerslie Road and joins
the combined sewer, which heads towards the Church Walk. There are no surface water
sewers within or near the site. Also, soakaways at the Church Walk and Milton Road
junction are believed to be taking surface water runoff highways. Refer to Appendix B for
a copy of the Southern Water sewer record map and Appendix C for a topographical

survey and Subvision survey showing the location of the surveyed sewers.

Crossfield Consulting has carried out a desk study appraisal for the scheme. The report
suggested that shallow head deposits are likely to comprise low permeability. The clays,
silts and underlying chalk strata are likely to include a weathered upper horizon with
significant fines that may prevent conventional shallow soakaways. An alternative

drainage solution is recommended for the proposed development.




1.10 The site is not located within the groundwater source protection zone.

1.11 The proposed finish floor level for the buildings is set at 8.05m AOD. The upper car park
level has been set between 10.65-9.30 AOD. The lower car park has been set between

7.95-7.60 AOD. The vehicle entrance to the site is from Ellerslie Road.

FOUL WATER DRAINAGE

2.1 The new onsite FW drainage for the proposed buildings will connect via a gravity drain to
the existing Southern Water combined sewer manhole located car park located at the
proposed lower car park. Before making the foul connection, the exact location and
levels of the existing sewer manhole require to be surveyed.

2.2 The drainage strategy layout is included in Appendix D.




3.1

3.2

3.3

3.4

3.5

3.6

SURFACE WATER DRAINAGE & SUDS

The majority of the existing site is grass land; the total site area is 6500m?(0.65 hectares).

The proposed impermeable area is approximately 3100 m2(0.310Ha) from the roofs and
the external paved areas. The impermeable area layout is included in Appendix D.

SuDS hierarchy approach has been considered for the surface water drainage system
outfalls. As mentioned in section 1.9, the infiltration technique is not a viable option to
discharge the proposed surface water runoff from the site. Discharging the proposed
surface water runoff to the Southern Water combined sewer is considered the most
feasible option for the site.

Once developed, the impermeable area will be generated. It is proposed to incorporate
flow controls that limit the flow off the site to as close as practicable to the greenfield
runoff rates whilst ensuring that the system will endure minimal maintenance. Figure 2
below gives the greenfield discharge rates for the site;

Figure 2 Greenfield Runoff Rates — Using Proposed Site Impermeable Area

Pre-development Discharge Rate

Site Makeup Greenfield Growth Factor 30 year 1.95
Greenfield Method |H124 Growth Factor 100 year 2.48
Positively Drained Area (ha) 0.310 Betterment (%) O
SAAR (mm) 555 QBar 1.5
Soil Index 5 Q2year(lfs) 1.3
SPR 0.53 Q 30vyear(Ifs) 2.9
Region 6 Qlo0vyear(lfs) 3.7

Growth Factor 2 year 0.88

The proposed development will incorporate the use of SuDS techniques selected for their
suitability given the site layout, topographical levels and geotechnical constraints. Refer
to Appendix A to view the SuDS Hierarchy.

To summarise, the following SuDs devices will be applied to the scheme;

Permeable paving - To parking areas and access road

Crate Storage - To accommodate the runoff from all storm events, including peak 1 in

100 years, plus climate change storm events.

Surface Water conveyance Swales — Surface WaterFlooding conveyance swales




3.8

3.9

3.10

3.11

Permeable paving with a subbase lined in an impermeable membrane will be used in
forming parking areas. This will slowly delay runoff into the crate soakaway outfall via

perforated pipes surrounded by granular stones and improve water quality.

Where the sub-base is laid level, a minimum permeable stone layer of 350mm is
required.

All of the building roof areas will be drained through conventional gravity drainage and
stored within the crate attenuation tank located in the landscape area southeast of the
site.

Appendix E provides the Flow software results summary forthe 1in1,1in30and 1in
100 years (plus a 40% allowance for climate change) return period events for the crate
soakaway. Refer to Appendix E for the surface water calculations and simulation.

The tables below summarise the greenfield runoff & post-development runoff rates and
the storage volumes available within each SuDs feature.

Figure 3 Comparison of pre & post-development runoff rates

Location / Storm Event Greenfield Rate (I/s) Proposed Runoff Rate (I/s)
(QBar) 1.5 -
lin2year 1.3 1.5
1lin 30year 2.9 1.5
1in 100 year 3.7 1.5
1in 100 years (+40%cc) - 1.5

Figure4  Storage volumes available within each SuDS feature

LOCATION SuDS DEVICE AVAILABLE STORAGE

Parking areas Granular sub-base /Permeable Paving- 378 m3

1200m2 x 0.35m x 0.33

Crates soakaway storage | Crate system A (140m2 x 0.4m) 56 m3 136 m3

Crate system B (100m2 x 0.8m) 78 m3




4.2

4.3

4.4

4.5

4.6

ENCLOSURES

Appendix A includes the SuDS Hierarchy.

Appendix B includes a copy of the Southern Water asset search.

Appendix Cincludes a copy of the Topographical and Sewer Survey.

Appendix D includes a copy of the Drainage Strategy Layouts.

Appendix E includes the Surface Water / SuDS calculations and simulation results.

Appendix F Management & Maintenance Regime.




APPENDIX A — SUDS HIERARCHY

Most

Sustainable

v

Least

Sustainable

SUDS technique Flood Pollution Landscape & Included in the Comments
Reduction Reduction o § scheme?
Wildlife Benefit

Living roofs Vv Vv Vv The proposed roof finishes preclude
the use of green roofs

Basins and Vv Vv Vv Given the proposed layout of this

ponds site, these SuDS features are not
suitable.

Filter strips Vv Vv Vv Given the site density and

and swales insufficient space exists within the
main body of the site for these types
of SuDS features.

Infiltration v v v Due to impermeable soil strata

devices infiltration techniques, are not
suitable for this site. An alternative
drainage solution is recommended
for the proposed development.

Permeable Vv Vv Vv Permeable paving with subbase

surfaces and wrapped with impermeable

infiltration membrane is proposed for the

blanket access road and parking areas. This
will assist in pollution reduction and
the 'delay' of runoff.

Tanked Vv Vv Vv Crate storage is proposed to store

systems-Over

size Pipes

extreme storm events and surface

water runoff




APPENDIX B — SOUTHERN WATER ASSET SEARCH
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Manhole Reference |Liquid Type |Cover Level |Invert Level Depth to Invert Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert Manhole Reference |Liquid Type |Cover Level |Invert Level Depth to Invert
5802 C 14.69 5.57 9701 F 10.59 8.04
6807 C 9.42 0.00 9801 F 6.09 5.27
6809 C 11.60 5.53 9802 F 6.59 5.54
6812 C 9.74 0.00 9803 F 10.35 9.23
6814 C 10.06 5.21 9804 F 10.28 8.83
7701 C 7.65 5.21 9805 F 10.22 9.50
7702 C 9.22 0.00 9810 F 10.27 9.41
8701 C 10.76 5.05 9811 F 8.78 7.79
9702 C 13.68 4.92 9812 F 7.68 6.19
5602 F 0.00 0.00 585C S 0.00 0.00
5604 F 16.86 15.40 586C S 0.00 0.00
5701 F 0.00 0.00 587C S 0.00 0.00
5702 F 0.00 0.00 7851 S 4.17 2.96
5801 F 13.89 11.81 785C S 0.00 0.00
5803 F 14.15 12.33 8850 S 0.00 0.00
5804 F 13.10 10.98 885C S 0.00 0.00
5805 F 12.64 10.65 975C S 0.00 0.00
5806 F 11.99 0.00

5807 F 11.62 10.59

6601 F 0.00 0.00

6701 F 0.00 0.00

6702 F 0.00 0.00

6703 F 0.00 0.00

6704 F 0.00 0.00

6705 F 0.00 0.00

6802 F 0.00 0.00

6803 F 9.63 0.00

6804 F 9.39 5.69

6805 F 9.21 0.00

6806 F 8.23 7.29

6808 F 7.90 6.38

6810 F 10.49 7.52

6811 F 8.73 6.11

6813 F 12.36 11.13

6815 F 0.00 0.00

6816 F 8.87 0.00

7801 F 4.17 0.00

7802 F 5.96 3.32

7803 F 6.64 0.00

7804 F 0.00 0.00

7805 F 7.08 6.46

7806 F 0.00 0.00

7807 F 7.93 0.00

8801 F 5.62 0.00

8803 F 4.45 2.82

8804 F 6.03 4.40

8805 F 0.00 0.00

8806 F 5.94 3.06

8807 F 5.25 2.92

8808 F 5.01 2.77




APPENDIX C — TOPOGRAPHICAL AND SEWER SURVEY
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APPENDIX D — PROPOSED DRAINAGE STRATEGY LAYOUTS
& DRAINAGE AREA PLANS




Crane position
to be confirmed

External Paved Area approx.1200m2

Roof Area approx.1900m2

Total Impermeable Area 3100m2 (0.31 Ha)
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Sewer Easement

Combined drainage

Existing foul water sewer

—-—-—-—-—-— Private foul water drainage
________ Private SW water drainage /
Perforated pipe (diameter as noted),

" isooperoratedpipe laid at base of porous block paving
construction, with outlet to SW drainage

Project :
Bowls Club, Gravesend
Drg. No: Rev: | File Ref: LSE-2821-03-DE-101

LSE-2821-03-DE-101| C |PiotRef |LSE-2821-03-DE-101

system.
O @ Polypropylene inspection chambers
1200 deep max, 450 dia, 100 inlet /
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33 The Point
Rockingham Road
Market Harborough

inlet/outlet connections (4 no max).

Leicestershire LE16 7QU
Tel: 01858 411570 Fax: 01858 411571

nme nme Where deeper than 1.2m, use

O e i )

polypropylene 'non-entry' inspection

z:hambers 3000 deep max, 45;) dia Crate B system(Heavy Duty Crates)

with 300 dia. or square cover) 100 (100m2 x 0.8m) 80 m3 of storage require. oL . ;
; . S15-Hydrobrake Mh . .

inlet / outlet connections (6 no. max), s Loual 6.0 o1 6)(1) robrake Email: info@infrades.co.uk URL: www.infrades.co.uk

Top of the crate Level 6.8 ,
Cover Depth min. 0.5m

or 150 inlet/outlet connections (4 no
max)
@ ST Denotes 500/600 dia Range 500/600 \
inspection chamber with silt trap with
300mm nominal sump

IL 5.99
Design Head 1.6m

Discharge rate 1.4 I/s O
@ all storm events

INFRASTRUCTURE DESIGN LIMITED

Hydrobrake manhole with

450mm deep sump
(allow all to be 1500mm dia) :
L / S )
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- '
|
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APPENDIX E — SURFACE WATER DRAINAGE CALCULATION




® McCarthy & Stone File: SWS 20.10.22.pfd Page 1
/1L TD Bowls Club Network: Storm Network
| . " | Gravesend IDL

20/10/2022

Design Settings

Rainfall Methodology FEH-13 Minimum Velocity (m/s) 1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/

Maximum Rainfall (mm/hr) 50.0

Circular_Default Sewer Type Link Type

Shape Circular Auto Increment (mm) 75
Barrels 1 Follow Ground x

Available Diameters (mm)

150
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
1 0.012 8.700 600 565701.606 173790.891 1.000
2 7.600 600 565707.154 173789.803 0.830
3 7.600 600 565705.345 173773.889 0.930
4 0.019 7.600 600 565714.028 173766.275 1.070
5 0.019 7.600 450 565713.833 173793.184 0.600
6 0.019 7.450 600 565721.742 173794.852 0.600
7 0.019 7.600 600 565771.069 173788.963 0.800
8 0.019 7.300 600 565750.106 173791.465 0.700
9 0.019 7.950 600 565746.657 173762.458 1.570
10 0.019 7.300 450 565775.568 173779.367 0.500
11 0.019 7.200 600 565773.533 173762.361 0.660
12 0.019 7.400 600 565771.534 173745.637 0.970
13 0.019 7.600 600 565745.062 173748.812 1.330
14 0.108 7.600 600 565744.143 173740.945 1.380
15 7.600 600 565763.049 173731.419 1.576
16 7.600 1500 565771.522 173716.488 1.610
Ourfall 9.300 1 565771.224 173702.801 3.450
Links

Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain

Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1 2 7.700 0.850
2 3 6.770 6.670 225
3 4 6.670 6.600 225
4 9 6.530 6.380 300
Name Vel Cap Flow us DS ZArea ZAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
69.5 1.6 0.012 0.0 16 1.652
1.030 41.0 1.6 0.012 0.0 30 0.501
1.015 404 1.6 0.012 0.0 30 0.494
1.058 74.8 4.2 1.270 0.031 0.0 48 0.575

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




® McCarthy & Stone File: SWS 20.10.22.pfd Page 2
/T TT Bowls Club Network: Storm Network
‘ S " | Gravesend IDL
20/10/2022
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
5 6 7.000 6.925 150
6 8 6.850 6.675 225
7 8 6.800 6.675 225
8 9 6.600 6.380 300
9 13 6.380 6.270
10 11 6.800 6.610 150
11 12 6.540 6.430 225
12 13 6.430 6.270
13 14 6.270 6.220
14 15 6.220 6.100
16 Ourfall 5.990 5.850
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
17.1 2.6 0.019 0.0 40 0.700
1.020 40.6 5.1 0.038 0.0 54 0.704
1.003 39.9 2.6 0.019 0.0 38 0.564
1.363 96.3 10.3 1.270 0.076 0.0 66 0.898
1.405 993 171 1.270 0.126 0.0 83 1.057
1.059 18.7 2.6 0.019 0.0 38 0.747
1.054 41.9 5.1 0.038 0.0 53 0.721
1.010 40.2 7.7 0.057 0.0 66 0.781
1.246 88.1 274 0.202 0.0 115 1.104
1.180 83.4 420 1.200 0.310 0.0 151 1.183
1.016 18.0 0.0 1.460 0.000 0.0 0 0.000
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DSDepth
(m)  (1:X) (mm) Type (m)  (m) (m) (m)  (m) (m)
8.700 7.700 7.600
225 7.600 6.770 7.600 6.670
225 7.600 6.670 7.600 6.600
300 7.600 6.530 7.950 6.380 1.270
150 7.600 7.000 7.450 6.925
225 7.450 6.850 7.300 6.675
225 7.600 6.800 7.300 6.675
300 7.300 6.600 7.950 6.380 1.270
7.950 6.380 1.270 7.600 6.270
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1 600 2 600
2 600 3 600
3 600 4 600
4 600 9 600
5 450 6 600
6 600 8 600
7 600 8 600
8 600 9 600
9 600 13 600

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Page 3

Pipeline Schedule

Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DSDepth
(m)  (1:X) (mm) Type (m)  (m) (m) (m)  (m) (m)
150 7.300 6.800 7.200 6.610
225 7.200 6.540 7.400 6.430
7.400 6.430 7.600 6.270
7.600 6.270 7.600 6.220
7.600 6.220 7.600 6.100 1.200
7.600 5.990 1.460 9.300 5.850
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
10 450 11 600
11 600 12 600
12 600 13 600
13 600 14 600
14 600 15 600
16 1500 Ourfall 1
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
1 565701.606 173790.891 8.700 1.000 600
G
0
2 565707.154 173789.803 7.600 0.830 600 1
| j
0 0 6.770 225
3 565705.345 173773.889 7.600 0.930 600 1 1 6.670 225
0 6.670 225
4 565714.028 173766.275 7.600 1.070 600 . 1 6.600 225
@o
0 6.530 300
5 565713.833 173793.184 7.600 0.600 450
G
0 7.000 150
6 565721.742 173794.852 7.450 0.600 600 1 6.925 150
1/%0
0 6.850 225
7 565771.069 173788.963 7.600 0.800 600
<O
0 6.800 225
8 565750.106 173791.465 7.300 0.700 600 1 6.675 225
2\@\ 2 6.675 225
1
0 0 6.600 300

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




® McCarthy & Stone File: SWS 20.10.22.pfd Page 4
/1L TD Bowls Club Network: Storm Network
| . " | Gravesend IDL

20/10/2022

Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
9 565746.657 173762.458 7.950 1.570 600 1 1 6.380 300
2\@ 2 6.380 300
0 0 6.380
10 565775.568 173779.367 7.300 0.500 450
?) 0 6.800 150
11 565773.533 173762.361 7.200 0.660 600 ?é 1 6.610 150
0 0 6.540 225
12 565771.534 173745.637 7.400 0.970 600 1 1 6.430 225
)
0 6.430
13 565745.062 173748.812 7.600 1.330 600 2 1 6.270
@\ 2 6.270
1
0 0 6.270
14 565744.143 173740.945 7.600 1.380 600 1 1 6.220
0
0 6.220
15 565763.049 173731.419 7.600 1.576 600 1 6.100
O
16 565771.522 173716.488 7.600 1.610 1500
o@ 0 5.990
Ourfall 565771.224 173702.801 9.300 3.450 1 gb 1 5.850
Simulation Settings
Rainfall Methodology FEH-13 Skip Steady State  x 2vyear(l/s) 1.3
Summer CV  0.950 Drain Down Time (mins) 240 30vyear (I/s) 2.9
Winter CV  0.950 Additional Storage (m¥ha) 20.0 100 year (I/s) 3.7
Analysis Speed Normal Check Discharge Rate(s) Vv Check Discharge Volume  x

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd
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Page 5

Return Period

Climate Change Additional Area

(vears) (CC %) (A %) (@ %)
2 0 0
30 0 0
100 0 0
100 40 0
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 year
Greenfield Method IH124 Growth Factor 100 year
Positively Drained Area (ha) 0.310 Betterment (%)
SAAR (mm) 555 QBar
Soil Index 5 Q2 year (I/s)
SPR 0.53 Q 30 year (I/s)
Region 6 Q 100 year (I/s)
Growth Factor 2 year 0.88

Node 16 Online Hydro-Brake® Control

Additional Flow

O O oo

1.95
2.48

1.5
13
2.9
3.7

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available
Invert Level (m) 5.990 Product Number CTL-SHE-0050-1400-1600-1400
Design Depth (m) 1.600 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 1.4 Min Node Diameter (mm) 1200

Node 16 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Main Channel Length (m) 17.000
Side Inf Coefficient (m/hr)  0.00000 Invert Level (m) 5.990 Main Channel Slope (1:X) 500.0
Safety Factor 2.0 Time to half empty (mins) Main Channeln  0.030
Inlets
15
Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?)  (m?) (m) (m?)  (m?) (m) (m?) (m?) (m) (m?)  (m?)
0.000 100.0 0.0 0.400 100.0 0.0 0.800 100.0 0.0 0.801 0.0 0.0
Node 13 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 6.270
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?)
0.000 136.0 0.0 0.400 136.0 0.0 0.401 0.0 0.0
Other (defaults)
Entry Loss (manhole) 0.250 Entry Loss (junction) 0.000 Apply Recommended Losses  x
Exit Loss (manhole) 0.250 Exit Loss (junction) 0.000 Flood Risk (m) 0.300
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APPENDIX F — MANAGEMENT & MAINTENANCE REGIME

The Management Company

The responsibility for maintenance of all elements of the development remains with McCarthy and Stone
Lifestyle Developments Ltd until handed over to the Management Company. Once handed over, the
building will be managed by McCarthy & Stone Management Services (MSMS), the in-house management
company for McCarthy & Stone. Following the handover, MSMS is responsible for all aspects of the
maintenance. Handover of the building to the Management Company typically takes place prior to
occupation. At handover the Management Company and Managing Agent receive as built information

together with operating and maintenance manuals which detail all maintenance protocols.

Within the first two years from the first occupation, there is a two-year warranty on the communal parts of
the building. There is also a two-year warranty on the individual apartments, which commences from the
date of legal completion of the individual apartment. Defects should be reported to the Estates Manager,

who is an employee of MSMS, and they will log the defect with McCarthy & Stone’s Customer Services team




Crate Attenuation

The principle means of surface water attenuation/disposal from the development is by way of cellular storage.

The Management Company will ensure that the following measures are undertaken to ensure the longevity

of the surface water drainage system;

Inspections to identify any areas not operating correctly, pollution, blocked inlets or outlets, standing water

etc.

Collect and remove from site all extraneous rubbish that is detrimental to the operation or detract from the

appearance of the site, including paper, bottles, cans and similar debris.

Onsite Surface Water Drainage System (generally)

The Management Company will ensure that the following measures are undertaken to ensure the longevity

of the surface water drainage system;
Every 6 months:Remove silt build up from all catchpits and road gullies.

Annually: elect approx. 20% of the development's surface water inspection chambers (situated in accessible
non-private areas) and inspect for blockages / silt build up. Remove silt and debris. Rotate on a 5 yearly cycle

to cover all such chambers over this period.
Every 2-5 years (depending on outcome of aforementioned inspections)
Commission a CCTV survey and report on condition of the surface water piped drainage system

upstream of the soakaways to check for structural integrity and hydraulic fluidity. Carry out
promptly any remedial work as advised by CCTV company.

Flow Control Chambers

Flow control chambers are to be maintained by the McCarthy & Stone Management Services (MSMS). Their

maintenance regime shall be as follows:

Following installation of the Flow Controls any extraneous material i.e. Building materials are removed from
the unit and the chamber. After the system is made live, the unit is to be inspected monthly for three months
and thereafter at six monthly intervals with hose down if required. The Hydrobrake Flow Control is fitted with
a pivoting by-pass door, which allows the manhole chamber to be drained down should blockages occur.
Following the drain down and clearance of the blockage the pivoting by-pass door must be returned to the

closed position to enable the hydrobrake to function as designed.

The chambers are to be cleared checked for structural integrity at the six monthly interval. Any

damage/problems should be made good as per the original design drawings.




Permeable Paving

External parking areas and access roads are to be constructed in permeable block paving in order to;

a) Delay the surface water runoff from these areas, and
b) Enhance the quality of the rainwater prior to discharge into the receiving sewer.

The Management Company will ensure that the following measures are undertaken to ensure the longevity

of the pervious pavement;
Quarterly

i) Inspect the pervious pavement for signs of ponding and ensure there is no migration of soils from
adjacent landscaped areas or other deleterious material that may prematurely clog up the jointing
stone situated in the gaps between the blocks. Ideally this type of inspection should be
undertaken immediately following a heavy rainfall event.

i) Commission vacuum sweeping and brushing of the pervious pavement to ensure joints are kept
free of silt. Minimum 3 sweeping per year, thus;

a) End of Winter (April) — to collect winter debris
b) Mid-Summer (July/August) — to collect dust, flower and grass-type deposits.
c) After Autumn leaf fall (November)

The company commissioned to carry out this work should ensure that their vacuum equipment is

adjusted accordingly to avoid the removal of jointing material.
Any lost material should be replaced promptly to avoid the blocks from being dislodged.
Last Resort Remedial Action

i) Should a portion of the pervious pavement become substantially impervious due to excessive siltation,
the following procedure should be followed;

a) Lift block paving and laying course

b) Break out underlying bitmac base layer and replace with similar compacted depth of course
aggregate subbase material to BS EN 13242:2002 Type 4/20, wrapped in geotextile as Terram
1000 or similar.

c) Renew laying course, replace blocks and renew jointing material

NB. Material removed from the voids or the layers below the surface may contain heavy metals and
hydrocarbons and as such may need to be disposed of as 'controlled waste'. Sediment testing should be

carried out before disposal to confirm its classification and appropriate disposal methods.




Renew laying course, replace blocks and renew jointing material.NB. Material removed from the voids or
the layers below the surface may contain heavy metals and hydrocarbons and as such may need to be
disposed of as 'controlled waste'. Sediment testing should be carried out before disposal to confirm its
classification and appropriate disposal methods.






