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1.0 Introduction

This file note has been produced to provide additional information to Kent County Council (KCC) as
lead local flood authority (LLFA) on drainage and flood risk for the proposed development of land
at St Columbas Close, Gravesend in Kent.

A Drainage Statement (DS) report was produced by Gurney Consulting Engineers (GCE) in April
2024 (report ref; 11270/24002/DS Issue 1) which was submitted supplementary to a discharge of
conditions application to Gravesham Borough Council (GBC) under reference 20240319 in respects
to conditions 7, 9 and 27 of planning permission 20221179.

Following a review of the DS, KCC maintained a holding objection requesting additional information
in support of the application.

This file note has been produced in response to the LLFA’s request for further information as
detailed within the consultee response annexed within Appendix A.

The file note shall provide clarification of the information requested by the LLFA by reviewing each
point raised and responding accordingly.

2.0 Additional Information
2.1.1 KCC Comment:

“It is understood from the report that the surface water for the site is to be managed through the use
of cellular soakaways and permeable paving. Whilst we have no objection to this principle, we note
that within the hydraulic calculations both side and base infiltration has been used. As per the
requirements of the Ciria SuDS design manual, section 25, care should be taken when assuming design
infiltration rates for designs that are greater than 1 x 10-5 m/s, because above this, the impact of silt



on the performance becomes more significant, especially where infiltration from the bottom of a
system is assumed. We request that the simulations be rerun without the use of base infiltration.

2.1.2  GCE Response:

The simulations for the cellular soakaway outfalls CS1 and CS2 have been rerun with the base
infiltration set to zero to exclude its use as requested by the LLFA.

This has resulted in an increased storage requirement to avoid flooding on the network.
Tank Cs1 has been increased from 95m? plan area by 2.4m depth to 95m? plan area and 2.8m depth.

The omission of the base for CS1 has also resulted in a requirement for a longer drain down time
(i.e in excess of 24 hours). In this regard paragraph 13.4.1 of CIRIA SuDS Manual C753 States; ‘Where
components are designed to manage the 1:10 year or 1:30 year event, it is usual to specify that half
emptying occurs within 24 hours. If components are designed to infiltrate events greater than the 1:30
year event, designing to half empty in 24 hours can result in very large storage requirements and, with
agreement from the approving body, it may be appropriate to allow longer half emptying times’

It would be deemed appropriate to enable the longer drain down time (subject to agreement with
the LLFA) noting that the base omission represents a worst case scenario and siltation measures
have already been considered on the network by the installation of a catchpit manhole as well as a
petrol interceptor.

Tank Cs2 has beenincreased from 20m? plan area by 0.8m depth to 22.5m? plan area and 1.2m depth
to accommodate the additional storage requirement. Half drain of less than 24 hours for Cs2 can
still be achieved.

A copy of the updated Micro Drainage hydraulic calculations and updated drainage layout plan have
been annexed in Appendix B.

2.2.1 KCC Comment:

“We require further clarification regarding the area used within the hydraulic calculations for the
permeable paving. The total area for the permeable paving is 0.064ha within the Network Distribution
Plan (drawing number: 451, dated March 2024), however the total contributing area within the
hydraulic calculations is 0.013ha.”

2.2.2  GCE Response:

The area used within the hydraulic calculations was for part of the heavy duty access in front of
Block B (approximately 17.3m length x 7.4m width) from the main impermeable carriageway which
equates to 0.013ha. This area was used within the calculations primarily to give a typical indication
on the anticipated sub-base thickness required within this zone.

The total areas of permeable paving equate to 0.064ha as identified on drawing 451. To avoid
ambiguity within the hydraulic assessment further source control calculations have been included
for both light duty and heavy duty areas of permeable paving totalling the calculated 0.064ha area
and have been included within Appendix C.

2.3.1 KCC Comment:
“Within the hydraulic calculations, the rate utilised for the permeable paving is 2.41920 m/hr we would

seek the lowest rate obtained to be used for this given that the permeable paving will not be
infiltrating at the same depth of the tests undertaken.”



2.3.2  GCE Response:

The lowest infiltration rate undertaken within the RPS soakaway testing was within TP105 which
recorded an infiltration rate of 2.0 x 10-5m/s (0.0720 m/hr). As requested by the LLFA, this rate has
been applied to the revised source control simulations of the paving areas which have been
included within Appendix C.

The sub-base thickness for areas of heavy duty paving has been increased to 475mm. This concurs
with the revised modelling and RPS recommendations for the minimum pavement thickness for
heavy trafficked areas noting the predicted CBR value for design.

The minimum sub-base thickness for areas of light duty paving based on the revised source control
modelling taking into consideration falls and gradients is 350mm.

An updated network distribution plan, referencing the paving areas to be read in conjunction with
the additional source control models has been included in Appendix D.

2.4.1 KCC Comment:

“With regards to the climate change allowances, in this location the allowance for the 2050s epoch is
higher than that for the 2070s epoch for the 100 (1%) year storm scenario. We would expect that for
a development that has a lifetime beyond 2061, the higher of the two allowances to be used.”

2.4.2 GCE Response:

The development site falls within the Medway Management Catchment which has a 40% upper end
climate change allowance for development with a lifetime beyond 2061, as illustrated with extract
figure 1 below.

Medway Management &
Catchment peak
rainfall allowances

3.3% annual
exceedance rainfall
event

Epoch

Central Upper end
allowance allowance

2050s 20% 35%

2070s 20% 35%

1% annual exceedance
rainfall event
Epoch

Central Upper end
allowance allowance

2050s 20% 45%

2070s 20% 40%
*Use '2050s' for development with a lifetime up

2060 and use the 2070s epoch for development
S with a lifetime between 2061 and 2125.

A

Figure 1: Peak Rainfall Allowances



Noting that the development has a lifetime beyond 2061, the use of the 40% climate change
allowance with the designs is in line with the parameters set and defined by the Department for
Environment Food & Rural Affairs (DEFRA).

The expectation to use the 2050s upper end climate change epoch has been acknowledged,
however the upper end 40% allowance for the 2070s epoch has been retained.

3.0 Conclusion

The findings within this technical conclude sufficient information has now been provided to
address the points raised by the LLFA.
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LLFA Consultee Response



Kent

County
Council
kent.gov.uk
Amanda Cue Flood and Water Management
Gravesham Borough Council Invicta House
Civic Centre Maidstone
Windmill Street Kent
Gravesend ME14 1XX
Kent Website: www.kent.gov.uk/flooding
DA12 1AU Email: suds@kent.gov.uk

Tel: 03000 4141 41
Our Ref: GBC/2024/099975
Date: 02 May 2024

Application No: 20240319
Location: Land At, St Columbas Close, Gravesend, Kent

Proposal: Application for approval of conditions 7, 9 and 27 attached to planning
permission reference number 20221179 relating to details of (7) Scheme of
sustainable water drainage, (9) Foul and surface water sewage disposal and
(27) Infiltration of surface water drainage.

Thank you for your consultation on the above referenced planning application.

Kent County Council as Lead Local Flood Authority have reviewed the Drainage
Statement prepared by Gurney Consulting Engineers dated 02.04.2024 and have the
following comments:

1. Itis understood from the report that the surface water for the site is to be
managed through the use of cellular soakaways and permeable paving. Whilst
we have no objection to this in principle, we note that within the hydraulic
calculations both side and base infiltration has been used. As per the
requirements of the Ciria SuDS design manual, section 25, care should be taken
when assuming infiltration rates for designs that are greater than 1 x 10-5 m/s,
because, above this, the impact of silt on performance becomes more significant,
especially where infiltration from the bottom of a system is assumed. We request
for the simulations to be rerun without the use of base infiltration.

2. Further to this we require further clarification regarding the area used within the
hydraulic calculations for the permeable paving. The total area for the permeable
paving is 0.064ha within the Network Distribution Plan ( Drawing number: 451,
dated March 2024) however the total contributing area within the hydraulic
calculations is 0.013ha.

3. Within the hydraulic calculations, the rate utilised for the permeable paving is
2.41920 m/hr we would seek for the lowest rate obtained to be used for this given
that the permeable paving will not be infiltrating at the same depth of the tests
undertaken.

4. With regards to the climate change allowances, in this location the allowance for
the 2050s epoch is higher than that for the 2070s epoch for the 100 (1%) year



storm scenario. We would expect that for a development that has a lifetime
beyond 2061, the higher of the two allowances is to be used.

We would request for a holding objection until further information is provided to respond
to the comments above.

This response has been provided using the best knowledge and information submitted
as part of the planning application at the time of responding and is reliant on the
accuracy of that information.

Yours faithfully,
Emily Neale

Graduate Flood Risk Officer
Flood and Water Management
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Updated Modelling & Drainage Layout



Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A
SW Network 1 - SA CS1

Date 28/05/2024
File SW NET1-CS1.MDX

Designed by TL
Checked by MD

Micro Drainage

Network 2020.1

Time Area Diagram for SW NET1-CS1.sws

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

0-4 0.195 4-8 0.066
Total Area Contributing (ha) = 0.261

Total Pipe Volume (m3) = 7.521
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Adama Consulting Ltd

Page 2

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close

Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1
Date 28/05/2024 Designed by TL
File SW NET1-CS1.MDX Checked by MD

Micrc

Micro Drainage

Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for SW NET1-CS1.sws

PN Length Fall Slope I.Area
(m) m @1:X)

1.000 16.612 0.099 167.
1.001 38.471 2.372 16.
1.002 13.032 0.846 15
2.000 20.616 0.086 239.
1.003 23.337 0.097 240.
3.000 20.549 0.210 97.
1.004 5.543 0.023 241.
1.005 4.537 0.019 238.
1.006 2.500 0.010 250.

PN Rain T.C.
(mm/hr) (mins)

1.000 50.00 5.
1.001 50.00 5.
1.002 50.00 5.
2.000 50.00 5.
1.003 50.00 5.
3.000 50.00 5.
1.004 50.00

1.005 50.00
1.006 50.00

[ex e Ne)

28
47
54
34
92

26

.01
.09
.13

8
2

.4

O 0O \e] )]

US/IL %I I.Area

(ha)

.025
.040
.069
.036
.020
.060
.011

.000
.000

[oNoNe] o o o [oNoNe]

(m)

.154
.055
.683
.478
.392
.580
.295

.272
253

HYD DIA Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Add Flow Vel Cap
(m/s) (1/s) (1/s)

T.E. Base k

(mins) Flow (1/s) (mm) SECT (mm)
5.00 0.0 0.600 o 225
0.00 0.0 0.600 o 225
0.00 0.0 0.600 o 225
5.00 0.0 0.600 o 300
0.00 0.0 0.600 o 300
5.00 0.0 0.600 o 225
0.00 0.0 0.600 o 300
0.00 0.0 0.600 o 300
0.00 0.0 0.600 o 300
Network Results Table

1 Base Foul

(ha) Flow (1/s) (1/s) (1/s)
0.025 0.0 0.0 0.0
0.065 0.0 0.0 0.0
0.134 0.0 0.0 0.0
0.036 0.0 0.0 0.0
0.190 0.0 0.0 0.0
0.060 0.0 0.0 0.0
0.261 0.0 0.0 0.0
0.261 0.0 0.0 0.0
0.261 0.0 0.0 0.0

1.01 40.0
3.27 129.8
3.35 133.2
1.01 71.5
1.01 71.3
1.32 52.6
1.01 71.

1.01 71.
0.99 70.

oo w

Auto

Design

G588 @ & & STo@

Flow

3.
8.
18.

4

25.
8.
35.

35.
35.

4
8
1

.9
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Adama Consulting Ltd

Page 3

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A

Date 28/05/2024
File SW NET1-CS1.MDX

SW Network 1 - SA CS1 icrO
Designed by TL %
Checked by MD

Micro Drainage

Network 2020.1

Storage Structures for SW NET1-CS1.sws

Cellular Storage Manhole: SA-CS1, DS/PN: 1.006

Invert Level (m) 19.753

Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.07200

Safety Factor 2.0
Porosity 0.95

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

0.000
2.800

93.5
93.5

93.5 2.801 0.0 219.5
219.5

Volume Summary (Static)

Length Calculations based on True Length

USMH
Name

.005 Bypass-PI

SA-CS1

Storage
Manhole Pipe Structure Total

Volume (m3*) Volume (m3®) Volume (m3*) Volume (m3)
2.007 0.610 0.000 2.617
2.316 1.476 0.000 3.792
2.040 0.467 0.000 2.507
2.147 1.367 0.000 3.514
3.246 1.559 0.000 4.805
3.189 0.766 0.000 3.956
2.624 0.284 0.000 2.908
8.372 0.239 0.000 8.612
1.124 0.156 248.740 250.019
27.065 6.925 248.740 282.730
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Adama Consulting Ltd

Unit 34 The Enterprise

Centre

Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1
Date 28/05/2024 Designed by TL
File SW NET1-CS1.MDX Checked by MD

Micro Drainage

Network 2020.1

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET1-CS1.sws

Areal Reduction Factor 1.000
Hot Start (mins)
Hot Start Level (mm)

Simulation Criteria

Additional Flow - % of Total Flow 0.000

0 MADD Factor * 10m3/ha Storage 2.000
Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000

Foul Sewage per hectare (1/s) 0.000

0

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

Synthetic Rainfall Details

Rainfall Model
FEH Rainfall Version

Site Location

Data Type
Cv (Summer)
Cv (Winter)

Margin for Flood Risk Warning (mm)
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status
DVD Status

Inertia Status

Profile(s)

Duration(s)

(mins)

Return Period(s) (years)
Climate Change (%)

US/MH

PN Name
1.000 S1
1.001 S2
1.002 S3
2.000 S4
1.003 S5
3.000 S6
1.004 S7
1.005 Bypass-PI
1.006 SA-CS1

RPRWRNRR R

15 minute
15 minute
15 minute
15 minute
15 minute
15 minute
15 minute
15 minute
1440 minute

US/MH
PN Name

.000
.001
.002
.000
.003
.000
.004
.005 Bypass-

Event

year
year
year
year
year
year
year
year
year

NNNNNNNNN

Overflow Maximum

Summer I+0% 28.929
Summer I+0% 28.673
Summer I+0% 26.108
Summer I+0% 23.978
Summer I+0% 25.262
Summer I+0% 25.400
Summer I+0% 24.128
Summer I+0% 25.920
Winter I+0% 26.228

FEH
2013

GB 565974 172138 TQ 65974 72138

Point

300.0

OFF
ON
ON

Summer and Winter
15, 30, 60, 120, 240, 360, 480, 960, 1440

2, 30,

100

0, 35, 40

Water Surcharged Flooded

Level

(m)

27.205
27.097
24.745
22.559
22.541
22.649
22.495
22.475
20.474

Depth
(m)

-0.174
-0.183
-0.163
-0.219
-0.151
-0.156
-0.100
-0.097
-2.079

Half Drain Pipe
Flow

Time

(/s) Vol (m3®) (mins)

PI

.052
.094
.088
.110
.586
.073
.142
.617

[l NeolololoNoNe)]

(1/s) Status

4.
9.
19.
5.
26.
9.
37.
37.

VIO NHOR
o
~

Volume

(m3)

[eNeololololoNoNoNe)
o
o
o

Flow

/

0
[
°

[eNeololololoNoNoNo)]

©1982-2020 Innovyze




Adama Consulting Ltd Page 5
Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1

Date 28/05/2024 Designed by TL

File SW NET1-CS1.MDX Checked by MD

Micro Drainage Network 2020.1

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET1-CS1.sws

Half Drain Pipe
US/MH Overflow Maximum Time Flow
PN Name (/s) Vol (m3) (mins) (1/s) Status

1.006 SA-CS1 64.284 2331 0.0 OK
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Adama Consulting Ltd Page 6
Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1 Nicro
Date 28/05/2024 Designed by TL

File SW NET1-CS1.MDX Checked by MD

Micro Drainage

Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET1-CS1.sws

Areal Reduction Factor 1.000
Hot Start (mins) 0

Simulation Criteria

Hot Start Level (mm) 0
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Additional Flow - % of Total Flow 0.000
MADD Factor * 10m3/ha Storage 2.000

Inlet Coeffiecient 0.800

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

Synthetic Rainfall Details

Rainfall Model

FEH Rainfall Version

Site Location
Data Type

Cv (Summer)
Cv (Winter)

Margin for Flood Risk Warning (mm)
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status
DVD Status
Inertia Status

Profile(s)

GB 565974 172138 TQ 65974 72138

FEH
2013
Point
0.790
0.830

300.0

OFF

ON

ON

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 35, 40
Water Surcharged Flooded
US/MH US/CL Level Depth Volume
PN Name Event (m) (m) (m) (m3)
1.000 S1 15 minute 30 year Summer I+35% 28.929 27.249 -0.130 0.000
1.001 S2 15 minute 30 year Summer I+35% 28.673 27.139 -0.141 0.000
1.002 S3 15 minute 30 year Summer I+35% 26.108 24.819 -0.089 0.000
2.000 S4 15 minute 30 year Summer I+35% 23.978 23.341 0.563 0.000
1.003 S5 15 minute 30 year Summer I+35% 25.262 23.325 0.633 0.000
3.000 S6 15 minute 30 year Summer I+35% 25.400 23.207 0.402 0.000
1.004 S7 15 minute 30 year Summer I+35% 24.128 23.095 0.500 0.000
1.005 Bypass-PI 15 minute 30 year Summer I+35% 25.920 22.819 0.247 0.000
1.006 SA-CS1 1440 minute 30 year Winter I+35% 26.228 21.675 -0.878 0.000
Half Drain Pipe
US/MH Flow / Overflow Maximum Time Flow
PN Name Cap. (1/s) Vol (m3) (mins) 1/s) Status
1.000 S1 0.37 0.102 13.1 0K
1.001 S2 0.30 0.202 36.7 OK
1.002 S3 0.67 0.212 77.5 0K
2.000 S4 0.32 1.228 20.3 SURCHARGED
1.003 S5 1.54 2.417 97.7 SURCHARGED
3.000 S6 0.62 0.703 29.4 SURCHARGED
1.004 S7 2.70 3.465 131.4 SURCHARGED
1.005 Bypass-PI 2.75 1.527 130.4 SURCHARGED
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Adama Consulting Ltd Page 7
Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1

Date 28/05/2024 Designed by TL

File SW NET1-CS1.MDX Checked by MD

Micro Drainage Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET1-CS1.sws

Half Drain Pipe
US/MH Flow / Overflow Maximum Time Flow
PN Name Cap. (1/s) Vol (m3) (mins) a/s) Status

1.006 SA-CS1  0.00 171.276 2330 0.0 0K
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Adama Consulting Ltd Page 8
Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1 licro
Date 28/05/2024 Designed by TL

File SW NET1-CS1.MDX Checked by MD

Micro Drainage

Network 2020.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET1-CS1.sws

Areal Reduction Factor 1.000

Hot

Simulation Criteria

Start (mins) 0

Hot Start Level (mm) 0
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Additional Flow - % of Total Flow 0.000
MADD Factor * 10m3/ha Storage 2.000

Inlet Coeffiecient 0.800

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

Synthetic Rainfall Details

Rainfall Model

FEH Rainfall Version

Site Location
Data Type

Cv (Summer)
Cv (Winter)

Margin for Flood Risk Warning (mm)
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status
DVD Status
Inertia Status

Profile(s)

GB 565974 172138 TQ 65974 72138

FEH
2013
Point
0.790
0.830

300.0

OFF

ON

ON

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 35, 40
Water Surcharged Flooded
US/MH US/CL Level Depth Volume
PN Name Event (m) (m) (m) (m3)
1.000 S1 15 minute 100 year Summer I+40% 28.929 27.268 -0.111 0.000
1.001 S2 15 minute 100 year Summer I+40% 28.673 27.155 -0.125 0.000
1.002 S3 15 minute 100 year Summer I+40% 26.108 24.852 -0.056 0.000
2.000 S4 15 minute 100 year Summer I+40% 23.978 23.972 1.194 0.000
1.003 S5 15 minute 100 year Summer I+40% 25.262 23.900 1.208 0.000
3.000 S6 15 minute 100 year Summer I+40% 25.400 23.673 0.868 0.000
1.004 S7 15 minute 100 year Summer I+40% 24.128 23.513 0.918 0.000
1.005 Bypass-PI 15 minute 100 year Summer I+40% 25.920 23.029 0.457 0.000
1.006 SA-CS1 960 minute 100 year Winter I+40% 26.228 22.516 -0.037 0.000
Half Drain Pipe
US/MH Flow / Overflow Maximum Time Flow
PN Name Cap. (1/s) Vol (m3) (mins) 1/s) Status
1.000 S1  0.50 0.123 17.7 0K
1.001 S2 0.40 0.241 49.7 0K
1.002 S3 0.91 0.274 104.9 0K
2.000 S4 0.46 2.132 28.8 FLOOD RISK
1.003 S5 2.05 3.081 129.4 SURCHARGED
3.000 S6 0.82 1.231 39.1 SURCHARGED
1.004 S7 3.56 4.062 173.2 SURCHARGED
1.005 Bypass-PI 3.66 2.009 173.3 SURCHARGED
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Adama Consulting Ltd Page 9
Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Network 1 - SA CS1

Date 28/05/2024 Designed by TL

File SW NET1-CS1.MDX Checked by MD

Micro Drainage Network 2020.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET1-CS1.sws

Half Drain Pipe
US/MH Flow / Overflow Maximum Time Flow
PN Name Cap. (1/s) Vol (m3) (mins) a/s) Status

1.006 SA-CS1  0.00 246.383 2341 0.0 0K
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A
SW Net 2 - Soakaway CS2

Date 28/05/2024
File SW NET2-CS2.MDX

Designed by TL
Checked by MD

Micro Drainage

Network 2020.1

Time Area Diagram for SW NET2-CS2.sws

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

0-4 0.057 4-8 0.013
Total Area Contributing (ha) = 0.070

Total Pipe Volume (m3) = 1.058
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2 Nicro

Date 28/05/2024 Designed by TL %
File SW NET2-CS2.MDX Checked by MD

Micro Drainage Network 2020.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for SW NET2-CS2.sws

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) m) (@:X) ha) (@mins) Flow (1/s) (mm) SECT (mm) Design
1.000 26.001 3.216 8.1 0.020 5.00 0.0 0.600 o 150 Pipe/Conduit &
2.000 11.330 0.113 100.3 0.032 5.00 0.0 0.600 o 150 Pipe/Conduit &
1.001 2.279 0.010 227.9 0.018 0.00 0.0 0.600 o 300 Pipe/Conduit o
1.002 1.857 0.008 232.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit o
1.003 1.500 0.006 250.0 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit o
Network Results Table

PN Rain T.C. US/IL I I.Area X Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 50.00 5.12 31.200 0.020 0.0 0.0 0.0 3.57 63.0 2.7
2.000 50.00 5.19 28.097 0.032 0.0 0.0 0.0 1.00 17.7 4.3
1.001 50.00 5.22 27.834 0.070 0.0 0.0 0.0 1.04 73.3 9.5
1.002 50.00 5.25 27.824 0.070 0.0 0.0 0.0 1.03 72.6 9.5
1.003 50.00 5.28 27.816 0.070 0.0 0.0 0.0 0.99 70.0 9.5
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A

Date 28/05/2024
File SW NET2-CS2.MDX

SW Net 2 - Soakaway CS2 Viicro
Designed by TL %
Checked by MD

Micro Drainage

Network 2020.1

Storage Structures for SW NET2-CS2.sws

Cellular Storage Manhole: SA-CS2, DS/PN: 1.003

Invert Level (m) 26.916

Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 2.41920

Safety Factor 2.0
Porosity 0.95

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

0.000
1.200

22.5
22.5

22.5 1.201 0.0 45.3
45.3
Volume Summary (Static)

Length Calculations based on True Length

Pipe USMH

Number Name
1.000 S8
2.000 S9
1.001 S10
1.002 Bypass PI
1.003 SA-CS2
Total

Storage
Manhole Pipe Structure Total

Volume (m3*) Volume (m3®) Volume (m3*) Volume (m3)
2.147 0.436 0.000 2.583

1.646 0.176 0.000 1.822

3.103 0.053 0.000 3.157

5.129 0.055 0.000 5.185

0.364 0.090 25.657 26.111
12.390 0.811 25.657 38.858
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2
Date 28/05/2024 Designed by TL
File SW NET2-CS2.MDX Checked by MD

Micro Drainage

Network 2020.1

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET2-CS2.sws

Simulation

Criteria

Areal Reduction Factor 1.000
Hot Start (mins) 0
Hot Start Level (mm) 0

Additional Flow - % of Total Flow 0.000

MADD Factor * 10m3/ha Storage 2.000

Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model

FEH Rainfall Version

Site Location
Data Type

Cv (Summer)
Cv (Winter)

Margin for Flood Risk Warning (mm)
Analysis Timestep 2.5 Second Increment (Extended)

Duration(s) (mins) 15,

DTS Status
DVD Status
Inertia Status

Profile(s)

Return Period(s) (years)
Climate Change (%)

US/MH Return Climate

PN Name Storm Period Change
1.000 S8 15 Summer 2 +0%
2.000 S9 15 Summer 2 +0%
1.001 S10 15 Summer 2 +0%
1.002 Bypass PI 15 Summer 2 +0%
1.003 SA-CS2 120 Winter 2 +0%

Water Surcharged Flooded

First (X)
Surcharge

30/15 Summer

GB 565974 172138 TQ 65974 72138

FEH
2013
Point
0.790
0.830

300.0

OFF

ON

ON

Summer and Winter

30, 60, 120, 240, 360, 480, 960, 1440

2, 30, 100
0, 35, 40

First (Y) First (2)
Flood Overflow

Overflow
Act.

Half Drain Pipe

US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. (1/s) (mins) (1/s) Status
1.000 S8 31.223 -0.127 0.000 0.05 3.3 OK
2.000 S9 28.156 -0.091 0.000 0.33 5.2 OK
1.001 S10 27.927 -0.207 0.000 0.21 10.9 oK
1.002 Bypass PI 27.916 -0.208 0.000 0.20 11.0 oK
1.003 SA-CS2 27.194 -0.922 0.000 0.00 61 0.0 OK
US/MH Level
PN Name Exceeded
1.000 S8
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2

Date 28/05/2024 Designed by TL

File SW NET2-CS2.MDX Checked by MD

Micro Drainage Network 2020.1

2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET2-CS2.sws

US/MH Level

PN Name Exceeded
2.000 S9
1.001 S10

1.002 Bypass PI
1.003 SA-CS2
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2 (0
Date 28/05/2024 Designed by TL
File SW NET2-CS2.MDX Checked by MD

Micro Drainage

Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET2-CS2.sws

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 (1/per/day) 0.000

Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model
FEH Rainfall Version
Site Location

FEH
2013

GB 565974 172138 TQ 65974 72138

Data Type Point
Cv (Summer) 0.790
Cv (Winter) 0.830
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON

Profile(s)

Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 35, 40
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S8 15 Summer 30 +35%
2.000 S9 15 Summer 30 +35% 30/15 Summer
1.001 S10 15 Summer 30 +35%
1.002 Bypass PI 15 Summer 30 +35%
1.003 SA-CS2 60 Winter 30 +35%
Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Name (m) (m) (m3) Cap. Q/s) (mins) /s) Status
1.000 S8 31.242 -0.108 0.000 0.18 10.6 OK
2.000 S9 28.253 0.006 0.000 1.04 16.6 SURCHARGED
1.001 S10 28.021 -0.113 0.000 0.70 37.1 oK
1.002 Bypass PI 28.007 -0.117 0.000 0.68 36.9 OK
1.003 SA-CS2 27.760 -0.356 0.000 0.00 51 0.0 OK
US/MH Level
PN Name Exceeded
1.000 S8
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2

Date 28/05/2024 Designed by TL

File SW NET2-CS2.MDX Checked by MD

Micro Drainage Network 2020.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET2-CS2.sws

US/MH Level

PN Name Exceeded
2.000 S9
1.001 S10

1.002 Bypass PI
1.003 SA-CS2
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2 Nicro
Date 28/05/2024 Designed by TL

File SW NET2-CS2.MDX Checked by MD

Micro Drainage Network 2020.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET2-CS2.sws

Simulation Criteria

Areal Reduction Factor
Hot Start (mins)
Hot Start Level (mm)

1.000 Additional Flow - % of Total Flow 0.000
0 MADD Factor * 10m3/ha Storage 2.000
0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

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

Synthetic Rainfall Details

Rainfall Model
FEH Rainfall Version

Site Location

Data Type
Cv (Summer)
Cv (Winter)

Margin for Flood Risk Warning (mm)
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status

DVD Status

Inertia Status

Profile(s)

Duration(s) (mins) 15,
Return Period(s) (years)
Climate Change (%)
US/MH Return Climate First (X)
PN Name Storm Period Change Surcharge
1.000 S8 15 Summer 100 +40%
2.000 S9 15 Summer 100 +40% 30/15 Summer
1.001 S10 15 Summer 100 +40%
1.002 Bypass PI 15 Summer 100 +40%
1.003 SA-CS2 60 Winter 100 +40%
Water Surcharged Flooded
US/MH Level Depth Volume Flow / Overflow
PN Name (m) (m) (m3) Cap. Q/s)
1.000 S8 31.250 -0.100 0.000 0.24
2.000 S9 28.361 0.114 0.000 1.42
1.001 S10 28.072 -0.062 0.000 0.94
1.002 Bypass PI 28.053 -0.071 0.000 0.92
1.003 SA-CS2 28.047 -0.069 0.000 0.00
US/MH Level
PN Name Exceeded
1.000 S8

GB 565974 172138 TQ 65974 72138

FEH
2013
Point
0.790
0.830

300.0

OFF

ON

ON

Summer and Winter

30, 60, 120, 240, 360, 480, 960, 1440

2, 30, 100
0, 35, 40

Flood Overflow Act.

Half Drain Pipe
Time Flow

(mins) a/ss)

14.3
22.7 SURCHARG
49.9
50.2
0.0

Status

52

First (Y) First (Z) Overflow

OK
ED
OK
OK
OK
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar Gravesend - REV A

EN6 3DQ SW Net 2 - Soakaway CS2

Date 28/05/2024 Designed by TL

File SW NET2-CS2.MDX Checked by MD

Micro Drainage Network 2020.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for SW NET2-CS2.sws

US/MH Level

PN Name Exceeded
2.000 S9
1.001 S10

1.002 Bypass PI
1.003 SA-CS2
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- [T —— - DO NOT SCALE FROM THIS DRAWING -

All dimensions in mm U.N.O

Foul Drainage Key: ‘ / / -
+ Bxisting Foul Manhole and FWS . : , / / 1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT SPECIFICATION AND ALL OTHER
/ I / [/ \ RELATED DRAWINGS ISSUED BY THE ENGINEER.
Mains Adoptable Foul Manhole and FWS ~ / / / =
I , // BLOCK B - FOUL OUTFALL (MH 0120) 2. DO NOT SCALE FROM THIS DRAWING. WORK FROM FIGURED DIMENSIONS ONLY.
/ / / /
Existing Public Foul sewers to be abandoned / / a L/ / (2No Flats only)
A / =/ / Make new 1008 foul connection to existing manhole 3. ALL DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRES UNLESS OTHERWISE STATED.
Existing private foul/combined drains to be abandoned / I ~ / 0120. SUBJECT TO SOUTHERN WATER S106
j / APPROVAL. 4. ALL LEVELS STATED ARE IN METRES ABOVE ORDNANCE DATUM.
/ /
. . / /
——=—— Foul Drain (100 Unless Noted Otherwise) , Y YAy 5. ALL DIMENSIONS, LEVELS AND SURVEY GRID CO-ORDINATES ARE TO BE CHECKED ON SITE AND THE
. . / - / VAERE ENGINEER NOTIFIED IMMEDIATELY OF ANY DISCREPANCIES PRIOR TO THE COMMENCEMENT OF THE WORKS.
@—  —— Private Non-Entry FW PPIC Inspection Chamber / \
Non-Entry Mini Access Chamber (Mac) / I ‘ / N FH 0122 6. PRIOR TO THE COMMENCEMENT OF THE WORKS, THE CONTRACTOR MUST CHECK THE INVERT LEVELS OF
o— — fonEntyMn , b / Ex:'s{,f,‘,g‘7\t\.s CL 2999 THE EXISTING SPURS AND MANHOLE CHAMBERS TO WHICH ANY CONNECTIONS ARE TO BE MADE. ANY
. . ) I 000 g ' DISCREPANCIES SHALL BE REPORTED TO THE ENGINEER IMMEDIATELY.
Domestic Foul Water Outlet / Soil Pipe | \,\. —_ %2_728.29 EVH 0121
. /] = ~ CL 3059 7. NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS PERMITTED WITHOUT PRIOR PERMISSION
Foul Bottle Gully y I L 29.38 FMH 0120 FROM THE ENGINEER.

fg
8. ALL MANHOLES AND SEWERS, AND ANY OTHER PART OF THE WORKS INTENDED FOR ADOPTION UNDER A

SECTION 104 AGREEMENT, ARE TO BE CONSTRUCTED IN ACCORDANCE WITH APPENDIX C - DESIGN AND
CONSTRUCTION GUIDANCE FOR FOUL AND SURFACE WATER SEWERS OFFERED FOR ADOPTION UNDER THE
CODE FOR ADOPTION AGREEMENTS FOR WATER AND SEWERAGE COMPANIES OPERATING WHOLLY OR
MAINLY IN ENGLAND ("THE CODE") APPROVED VERSION 2.2 AND THE REQUIREMENTS OF SOUTHERN WATER..

Storm Drainage Key:

@ Mains Adoptable Storm Manhole and SWS _g)
~
\
@ Mains Private Storm Manhole and SWS

(O— —— — Nonentry SW Inspection Access Chamber & drain

<o— —— — SWRodding Eye (0.6m to invert unless shown otherwise) / | \ ~ % 4 - = — I~
5 | ok o 8 oh s D |

Sl 27,650

9. ALL MATERIALS AND WORKMANSHIP RELATING TO REINSTATEMENT OR REPAIRS TO EXISTING/PARTIALLY
CONSTRUCTED ADOPTABLE HIGHWAY SHALL COMPLY FULLY WITH VOLUME ONE - SPECIFICATION FOR
HIGHWAY WORKS AND THE REQUIREMENTS OF KENT COUNTY COUNCIL.

5 FFL 28.100

L]

10. THE CONTRACTOR SHALL UNDERTAKE SUCH MATERIALS TESTING AS INDICATED IN THE SPECIFICATIONS
AND SHALL INCLUDE THE COST OF TESTING IN THE TENDER

11. UNLESS STATED OTHERWISE, ALL EXCAVATED MATERIAL SHALL BE DISPOSED OF AT AN APPROVED TIP

X Road Gully
OFF-SITE

CL28.93 /e
.00 <
N 3 /\\\\ -

IL27.15 X
~ CL25.15 -
2 N L2338

12. THE PUBLIC HIGHWAY AND WORKS WILL BE KEPT CLEAN AND FREE OF DEBRIS BY USE OF WHEEL

Level Threshold Drain (Aco type as specified by
WASHING FACILITIES AND ROAD SWEEPERS TO THE COUNCIL'S SATISFACTION

architect. Refer to architectural working drawings for
detail) 4 Y
‘ . CL25.97 -
! I L2410 —/ Q AT Sw, 7 13. UPON COMPLETION OF THE WORKS, THE CONTRACTOR SHALL UNDERTAKE ALL NECESSARY
— Linear Aco Drain I = N MAINTENANCE REPAIRS TO RETURN THE HIGHWAY TO ITS FORMER CONDITION
A
Q ST W 7:8p 14. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL NECESSARY APPROVALS FROM THE
SUDs Type A Permeable Paving I T LOCAL AUTHORITY PRIOR TO COMMENCING WORKS ON EXISTING OR PARTLY CONSTRUCTED ADOPTABLE
FULL INFILTRATION HIGHWAY
IL.23.84 (bd) ,
=7 I , Vs 2/2'3/9 15. ALL EXISTING LEVELS, GRADIENTS, DEPTHS ETC. TO BE CHECKED ON SITE PRIOR TO CONSTRUCTION AND
VN \/\/ __ 4
L0 sups Celluar Storage Tank A —y - ANY DISCREPANCIES TO BE REPORTED TO THE ENGINEER IMMEDIATELY.
NN = 150 -_—\Z
N I =~ 'L’ 2468 Sw/q., > 16. THE SETTING OUT OF THE DRAINAGE WORKS IS TO BE AGREED ON-SITE WITH THE ENGINEER, PRIOR TO
99y e e S THE COMMENCEMENT OF THE WORKS.
) ~ A oL
17. THE CONTRACTOR SHALL TAKE ALL NECESSARY PRECAUTIONS TO PROTECT THE DRAINAGE WORKS FOR

SuDS Green roofs to cycle
stores and bin stores

THE DURATION OF THE CONTRACT.

,\’

FFL 24.200

18. THE CONTRACTOR SHALL CONTACT ALL OF THE APPROPRIATE STATUTORY UNDERTAKERS AND
ESTABLISH THE EXACT LOCATION OF ALL SERVICES, PRIOR TO THE COMMENCEMENT OF THE WORKS, BY
HAND DUG TRIAL PITS.

IMPORTANT NOTE ON DEEP DRAINS:

19. ALL ADOPTABLE SEWER PIPES UP TO AND INCLUDING 300MM IN DIAMETER TO BE VITRIFIED CLAY TO BS 65
AND BS EN295. PIPES GREATER THAN 300MM IN DIAMETER TO BE PRE-CAST CONCRETE TO CLASS 120 OF BS
EN 1916:2002 AND INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S INSTRUCTIONS.

WHERE A DRAIN RUN PASSES NEAR A BUILDING WITHIN
THE 45 DEGREE LOADLINE, THE DRAINAGE TRENCH
SHALL BE BACKFILLED WITH CONCRETE TO THE
BUILDING FOUNDATION FORMATION LEVEL.

20. ALL CONCRETE AND CONCRETE PRODUCTS BELOW GROUND LEVEL SHALL BE SULPHATE RESISTING

N
PORTLAND CEMENT.

|

21. MANHOLE COVERS AND FRAMES SITUATED WITHIN THE CARRIAGEWAY SHALL BE CLASS D400 IN
ACCORDANCE WITH BS EN124.

Stage 1 Bypass Separator
as Klargester NSBP006
(Subject to Southern Water
approval).

22. ALL PIPE CONNECTIONS SHALL BE MADE SOFFIT TO SOFFIT EXCEPT IN HYDRO-BRAKE CHAMBERS OR
WHERE NOTED OTHERWISE.

23. ALL PIPES SHALL HAVE FLEXIBLE JOINTS.

24. STATED COVER LEVELS ARE FOR GUIDANCE ONLY AND SHALL BE SET TO THE FINISH LEVEL OF THE
CARRIAGEWAY/ FOOTWAY/ VERGE.

FOUL SEWER DIVERSION
Make new 1509 foul connection to manhole 0106 .
SUBJECT TO SOUTHERN WATER APPROVAL.

FMH 9105

CL 24.26
IL 22.84
‘ y ST
~, St//]g 0
~

25. ALL PIPE SIZES STATED ARE NOMINAL INTERNAL DIAMETERS IN MILLIMETRES.

CELLULAR SOAKAWAY (CS1)

/ CL2592 FMH 0103
- Inlet IL 22.27 _ CL 3207 |
/ @00 /st oLz CDM NOTES:
- IL31.20 Il
\ ~ P I
; . \/ I 1. THE ATTENTION OF THE CLIENT AND THE PRINCIPAL CONTRACTOR IS DRAWN TO THE

g FOUL SEWER DIVERSION FOLLOWING POTENTIAL RISKS IN CONJUNCTION WITH THE PROPOSED ON-SITE AND OFF-SITE

WORKS AS DESIGNED FOR THIS PROJECT.

) Make new 1000 foul connection from Block B| ~__

> to manhole 0103 . SUBJECT TO N
™~ 1

IL30.15(Bd) - SOUTHERN WATER APPROVAL. FOUL SEWER DIVERSION (MH 0103) 2. WORKS IN THE VICINITY OF LIVE SERVICES INCLUDING GAS, ELECTRICITY AND BT WILL BE

5.5m wide x 17.0m length x 2.8m deep Polystorm (or

similar) Cellular storage soakaway tank (95% void

ratio)

GL: 26.23 (Varies)

Tank Soffit: 22.55m ~

Inlet IL: 22.25m - CS\
72 Base IL: 19.75m \
| Catchment area: (0.026ha inc. UC) N

FMH

I & FMH 9104 CL 26.00  Peak 11in 100 year water level plus CC: 22.52m p
f CL 2441 CL 24.48 IL 2376 Peak 1 in 100 year volume + CC: 246.38m* L2868 — ~ Existing 1000 FWS from manhole 0103 NECESSARY AND THE ADVICE OF ALL STATUTORY SERVICE COMPANIES MUST BE SOUGHT
L 23.11 Z Infiltration rate (TP105): 2.0x10-5mls (0.072m/hr) - o 0 0105 to be abndond / removed. BEFORE ANY WORKS COMMENCE.
) R Stage 1 Bypass Separator sewer to be diverted with new
L & = AN as Klargester NSBPO03. connection into MH 0106. SUBJECT 3. WORKS WITHIN AND ABUTTING THE EXISTING HIGHWAY WILL ENTAIL TRAFFIC HAZARDS AND
\ oy, Sy A V7. IMPORTANT NOTE: TO SOUTHERN WATER APPROVAL ALL APPROPRIATE SAFETY MEASURES INCLUDING BARRIERS, SIGNS AND LIGHTING MUST BE
F7 J se / Doop excavaion roquired o colldr < 4 / —f UNDERTAKEN TO THE APPROVAL OF THE LOCAL AUTHORITY, THE HIGHWAY AUTHORITY AND
~ Sw, 724 - l‘iLé%‘;O FOUL SEWER DIVERSION (WH 9102 = storage tank due to site topography, = ' = / | i T THE POLICE DEPARTMENT.
00y 7005 // 223 o o catchment area and FEH rainfall CELLULAR SOAKAWAY (CS2) / | / 4. HAZARDOUS MATERIALS INCLUDING CEMENT AND BITUMINOUS MATERIALS ARE SPECIFIED
/ Risk assessment / method statement 5.0m width x 4.5m length x 1.2m deep Polystorm (or i / / AND THE MANUFACTURERS ADVICE ON SAFE HANDLING PROCEDURES MUST BE OBTAINED
/ AND MADE CLEAR TO ALL OPERATIVES.

similar) cellular storage soakaway tank (95% void ratio) ~_ sy |

9102 via new foul manhole F5. Existing B \
\

for tank installation to be provided by

l/\ B
fo) Fus) 3

3009 downstream sewers including N . /
manholes 9103, 9104 and 9106 & 1000 \\ w the Contractor and agreed with GL: 30.10 (Varies) _ / | |
>~ / fws to be abandoned & removed. S/ , Southern Water. E't";‘g";?s Tank Soffit: 28.12m Iy | / 5. THE CONTRACTOR WILL BE RESPONSIBLE FOR LOCATING ALL EXISTING SERVICES WITHIN
// ExFIC  SUBJECT TO SOUTHERN WATER \/ L 2892 / Inlet IL: 27.82m / / THE VICINITY OF THE WORKS HAND DUG AND ENSURE THESE ARE PROTECTED THROUGHOUT
FOUL OUTFALL (MH F8) S CLosgs  APPROVAL Y : Base IL: 26.92m / | THE DURATION OF THE WORKS. ALL UTILITY PLANT SHOULD BE CLEARLY MARKED ON THE
Construct new foul manhole F8 over existing 3008 | \\ / IL24.32 N Catchment area: 0.070ha /J GROUND PRIOR TO COMMENCEMENT OF THE WORKS.
§ / FMH 9101 Peak 1in 100 year water level plus CC: 28.05m /
6. THE CONTRACTOR MUST ENSURE ALL WORKING AREAS ARE FULLY SECURE.

foul water sewer. SUBJECT TO SOUTHERN
WATER APPROVAL.

/ cL27.47 i .
/ L2544 S Peak 1 in 100 year volu-me +CC: 24.40m?
5 Infiltration rate (TP106): 6.72x10-4m/s (2.4192m/hr)

~ &) \ Y /.
/ ~ / ey % \ / ) . / /
: . . [ FMHO0010 |
' 7 f 2 / CL 32,07
. / 7 /| IL 3144 /
7 , /o / / /
\ L& \
’ , IS / \
/ /) S \
/o / & / \
FMH 0109 ~ \ [ & / \
CL29.60 / ~__ ’ FMH 0009 ‘
IL27.77 / :
. . IS / / ™~ / /) |
S . / /

\\
" 1L 24.26 (bd) / ~__
COMBINED SEWER DIVERSION

IL22.91

Note: The approximate, depth, invert level and
location MUST be confirmed by the Client /

" ) Existing 1500 combined drain to be
I Contractor and findings reported to the engineer for ’ .
checking prior to any drainage works on site. /\ diverted infa manhole F7 / SCALE 1:250
I Existing IL interpolated from available sewer / /
information. // F----i
0 2m  4m 6m 8m 10m 16m 20m

Cellular soakways updated to suit revised modelling. HD

C paving zone restraints added. Completed following KCC TGL ICD 28.05.24

/ // LLFA consultee comments
#(\ = ~_ \ ' B Updated with private domestic chamber schedules and T6L | 1co 99.04.24
/ - ™~ drainage information.

Existing foul sewer changed from 375& to match 3009

/ '\ /
- "&
/ /
. \\//
|

~
/\ B FMH 0007
/ CL 31.97 shown on drainage survey and sewer records. Sewer
IL 30.05 A diversion updated to suit. Private domestic drainage layout TGL | ICD 25.04.24
- updated.
Existing 300p FWS
Rev By |Chk'd| Date

= FMH 0008
CL32.14
! Status
o - PRELIMINARY

/
// /
/ /

/ / ) ) /a . /\ \:\ ) : // .

S

STORM DOMESTIC CHAMBER SCHEDULES STORM DOMESTIC CHAMBER SCHEDULES FOUL DOMESTIC CHAMBER SCHEDULES FOUL DOMESTIC CHAMBER SCHEDULES ) V. T OAK '1 " OO D :
MH REF MANHOLE | MANHOLE COVER COVER INVERT MH REF MANHOLE | MANHOLE COVER COVER INVERT MH REF VANHOLE | MANHOLE COVER COVER INVERT MH REF MANHOLE | MANHOLE COVER COVER INVERT ] L/ ‘ | T BUILDING CONTRACTORS
TYPE SIZE TYPE LEVEL LEVEL TYPE Size TYPE LEVEL LEVEL TYPE SIZE TYPE LEVEL LEVEL TYPE SIZE TYPE LEVEL LEVEL .
Ret Rodding eye B125 28.36 27.86 Re6 Rodding eye B1250) 24.05 23.45 Fd1 PPIC 450 B1250 28.50 27.60 Fd12 PPIC 450 B1250] 24.26 23.30 T
Sd1 PPIC 450 B125 2915 2. Re7 Rodding eye B1250 24.05 2345 Fd2 PPIC 450 B1250 28.32 27.30 Fd13 PPIC 450 B1250 24.28 23.21 FMH 0006 ST ( :O L U M BA' S ( :LOS E
Y MH B 1200 D400 28.93 CIL27.23 Sd13 PPIC 450 B1250) 24.05 23.04 Fd2a PPIC 450 B125- 28.07 2720 F5 MHC 1350 D400 2428 CIL 23.18
Re2 Rodding eye B125() 27.45 26.85 S4 MH C 1350 D400 23.98 ClL 22.63 Fd2b PPIC 450 B125(] 27.62 26.75 Fd14 PPIC 450 B1250) 24.18 23.30 / ' T ) G RAV E S E N D ’ KE N T
Sd2 PPIC 450 B1250 26.08 25.25 Red PPIC 250 B125 2415 23.55 Fd2c PPIC 450 B1250) 27.18 26.30 Fd15 PPIC 450 B1250) 24.05 23.16 / By
Sd3 PPIC 450 B1250 26.20 25.12 Sd14 PPIC 450 B1250 24.15 2341 Fd2d PPIC 450 B1250) 26.71 25.85 Fd16 PPIC 450 B1250) 24.05 23.09 —77
Re3 Rodding eye B1250) 28.55 27.95 Sd15 PPIC 450 B1250) 24.20 23.31 Fd2e PRIC 450 B1250 26.25 25.40 Fd17 PRIC 450 B1250 24.05 23.15 .
Sd4 PPIC 450 B1250) 28.30 27.55 Re9 PPIC 250 B1250) 24.20 23.60 Fd3 PRIC 450 B1250 26.16 24.75 Fd18 PRIC 450 B1250 2415 29,99 /
Sd5 PPIC 450 B125() 26.22 25.08 Sd16 PPIC 450 B1250) 24.80 22.69 E2 MH B 1200 D400 2597 CIL 24.15 F8 MH C 1350 D400 24.30 CIL 22.96 / D I tl \I Nl \G E Ll \YO U T
s3 MH C 1350 D400 26.11 CIL 24.76 S6 MH B 1200 D400 25.40 CIL 22.66 Faa PPIC 450 125 2756 2613 Fd19 PPIC 450 B125 32.70 3195 AN
Re4 Rodding eye B1250) 27.50 26.90 Sd17 PPIC 450 B1250) 2417 23.10 Fd5 PRIC 450 B1250 26.83 25.82 Fd20 PPIC 450 B1250 32.70 31.89
Sd6 PPIC 450 B1250) 27.40 26.70 Re10 PPIC 250 B125 ) 24.24 23.64 Fd6 PRIC 450 B1250 5707 542 0103 Existing 3207 CIL 31.02 b
8d7 PPIC 450 B125() 27.64 26.59 Sd18 PPIC 450 B125[ 24.17 22.86 Fs5 MH B 1200 D400 26.80 CIL 25.00 Fd21 Mac 200 B1250 3045 29.85 / Job No. Drg No. Rev
Sd8 PPIC 450 B125[ 27.43 26.02 s7 Catchpit 1350 D400 24.13 ClL 22.45 Fd7 PRIC 450 B125. 26.15 24.70 Fd22 PRIC 450 B1250 3044 29.36 / 1 1 2 7 O 4 O O C
Junct Junction 2123 ClL 2577 Re11 PPIC 250 B1250 32.80 32.20 F2 MH B 1200 D400 25.97 CIL24.15 Fd23 PPIC 450 B1250 30.44 29.31 /
Sd9 PPIC 450 B1250) 26.92 26.10 Sd19 PPIC 450 B1250) 32.70 31.99 Fds PRIC 450 B1250 2417 23.41 Fd24 PRIC 450 B1250 30.44 29.26 / / / Pl / —~— —————————
/ / Drawn by Date
Sd10 PPIC 450 B1250) 25.83 24.89 S8 MH C 1350 D400 32.70 CIL 31.20 Fdo PPIC 450 B125- 2418 2337 Fd25 PPIC 450 B125- 3042 29.42 / /°/
/o !/ TGL March 24
Sd11 PPIC 450 B1250 25.67 24.82 Re12 PPIC 250 B1250) 30.40 29.80 Fd10 PPIC 450 B125) 24.18 23.45 Fd26 PPIC 450 B1250) 3043 29.10 / , , / /
Re5 Rodding eye B1250) 26.95 26.35 Sd20 PPIC 450 B1250) 30.44 29.61 Fd11 PPIC 450 B125° 24.18 23.34 F9 MH B 1200 D400 30.67 CIL 28.73 / / ) Checked by Scale
Sd12 PPIC 450 B1250) 26.25 24.77 Sd21 PPIC 450 B1250) 29.45 28.75 / /- . . ]
F4 MH D 450 B1250 24.14 CIL 23.31 Fd27 PPIC 450 B1250 29.44 28.60 / / ’ /) consulting engineers ICD 1:250 on A1
s3 MH C 1350 D400 26.11 CIL 24.76 Sd22 PPIC 450 B1250) 29.08 28.43 Fa28 PPIC 450 B1250 29,54 28.44 h / [
. oPIC 50 B125. 3025 2638 22 - - Laa2s © Copyright belongs to GURNEY consulting engineers
i i} xistin, - . . . D v / - .
9 / — Hallmark House, 10/12 St.Johns Rd, Woking, Surrey. GU21 7SE
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Appendix C

Source Control (Permeable Paving Areas)



Adama Consulting Ltd

Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-A
Date 28/05/2024 Designed by TL
File HD-Paving.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

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

Half Drain Time : 105 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 28.833 0.308 0.2 1.7 Flood Risk
min Summer 28.879 0.354 0.3 2.2 Flood Risk
min Summer 28.908 0.383 0.3 2.6 Flood Risk
min Summer 28.926 0.401 0.3 2.9 Flood Risk
min Summer 28.932 0.407 0.3 2.9 Flood Risk
min Summer 28.934 0.409 0.3 3.0 Flood Risk
min Summer 28.928 0.403 0.3 2.9 Flood Risk
min Summer 28.916 0.391 0.3 2.7 Flood Risk
min Summer 28.903 0.378 0.3 2.5 Flood Risk
min Summer 28.889 0.364 0.3 2.4 Flood Risk
min Summer 28.864 0.339 0.3 2.0 Flood Risk
min Summer 28.820 0.295 0.2 1.5 Flood Risk
min Summer 28.772 0.247 0.2 1.1 Flood Risk
min Summer 28.738 0.213 0.2 0.8 Flood Risk
min Summer 28.691 0.166 0.1 0.5 0K
min Summer 28.662 0.137 0.1 0.3 0K
min Summer 28.643 0.118 0.1 0.2 0K
min Summer 28.628 0.103 0.1 0.2 0K
min Summer 28.617 0.092 0.1 0.2 0K
min Winter 28.843 0.318 0.2 1.8 Flood Risk
min Winter 28.890 0.365 0.3 2.4 Flood Risk
min Winter 28.921 0.396 0.3 2.8 Flood Risk
min Winter 28.937 0.412 0.3 3.0 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 18
30 min Summer 103.727 0.0 32
60 min Summer 64.567 0.0 60
120 min Summer 39.741 0.0 96
180 min Summer 29.863 0.0 128
240 min Summer 24.305 0.0 162
360 min Summer 18.036 0.0 232
480 min Summer 14.460 0.0 298
600 min Summer 12.122 0.0 366
720 min Summer 10.464 0.0 432
960 min Summer 8.253 0.0 558
1440 min Summer 5.866 0.0 808
2160 min Summer 4.162 0.0 1168
2880 min Summer 3.264 0.0 1528
4320 min Summer 2.322 0.0 2244
5760 min Summer 1.832 0.0 2944
7200 min Summer 1.533 0.0 3672
8640 min Summer 1.332 0.0 4408
10080 min Summer 1.187 0.0 5136
15 min Winter 158.471 0.0 18
30 min Winter 103.727 0.0 32
60 min Winter 64.567 0.0 60
120 min Winter 39.741 0.0 98
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-A
Date 28/05/2024 Designed by TL
File HD-Paving.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 28.942 0.417 0.3 3.1 Flood Risk
240 min Winter 28.941 0.416 0.3 3.1 Flood Risk
360 min Winter 28.929 0.404 0.3 2.9 Flood Risk
480 min Winter 28.911 0.386 0.3 2.7 Flood Risk
600 min Winter 28.893 0.368 0.3 2.4 Flood Risk
720 min Winter 28.874 0.349 0.3 2.2 Flood Risk
960 min Winter 28.840 0.315 0.2 1.8 Flood Risk
1440 min Winter 28.786 0.261 0.2 1.2 Flood Risk
2160 min Winter 28.729 0.204 0.2 0.7 Flood Risk
2880 min Winter 28.692 0.167 0.1 0.5 0K
4320 min Winter 28.647 0.122 0.1 0.3 0K
5760 min Winter 28.622 0.097 0.1 0.2 0K
7200 min Winter 28.606 0.081 0.1 0.1 0K
8640 min Winter 28.595 0.070 0.1 0.1 0K
10080 min Winter 28.587 0.062 0.0 0.1 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 136

240 min Winter 24.305 0.0 174

360 min Winter 18.036 0.0 248

480 min Winter 14.460 0.0 320

600 min Winter 12.122 0.0 388

720 min Winter 10.464 0.0 456

960 min Winter 8.253 0.0 586

1440 min Winter 5.866 0.0 834

2160 min Winter 4.162 0.0 1188

2880 min Winter 3.264 0.0 1532

4320 min Winter 2.322 0.0 2248

5760 min Winter 1.832 0.0 2944

7200 min Winter 1.533 0.0 3672

8640 min Winter 1.332 0.0 4408

10080 min Winter 1.187 0.0 5080
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-A
Date 28/05/2024 Designed by TL
File HD-Paving.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)
Longest Storm (mins)
Climate Change %

Rainfall Details

GB 565974 172138 TQ 65974

Time Area Diagram

Total Area (ha) 0.007

Time (mins) Area

From: To: (ha)
0 4 0.007

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-A
Date 28/05/2024 Designed by TL
File HD-Paving.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 29.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
20.6
3.0
0.32
28.525
7.4
10.0
15.0
5

3
0.475
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Adama Consulting Ltd

Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-B
Date 28/05/2024 Designed by TL
File HD-B.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

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

Half Drain Time : 114 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 29.517 0.342 0.3 2.2 Flood Risk
min Summer 29.569 0.394 0.3 2.9 Flood Risk
min Summer 29.605 0.430 0.3 3.4 Flood Risk
min Summer 29.626 0.451 0.3 3.8 Flood Risk
min Summer 29.635 0.460 0.4 3.9 Flood Risk
min Summer 29.638 0.463 0.4 4.0 Flood Risk
min Summer 29.633 0.458 0.4 3.9 Flood Risk
min Summer 29.622 0.447 0.3 3.7 Flood Risk
min Summer 29.609 0.434 0.3 3.5 Flood Risk
min Summer 29.595 0.420 0.3 3.3 Flood Risk
min Summer 29.567 0.392 0.3 2.8 Flood Risk
min Summer 29.520 0.345 0.3 2.2 Flood Risk
min Summer 29.467 0.292 0.2 1.6 Flood Risk
min Summer 29.429 0.254 0.2 1.2 Flood Risk
min Summer 29.376 0.201 0.2 0.7 Flood Risk
min Summer 29.341 0.166 0.1 0.5 0K
min Summer 29.319 0.144 0.1 0.4 0K
min Summer 29.302 0.127 0.1 0.3 0K
min Summer 29.289 0.114 0.1 0.2 0K
min Winter 29.528 0.353 0.3 2.3 Flood Risk
min Winter 29.581 0.406 0.3 3.1 Flood Risk
min Winter 29.619 0.444 0.3 3.6 Flood Risk
min Winter 29.640 0.465 0.4 4.0 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 21
30 min Summer 103.727 0.0 34
60 min Summer 64.567 0.0 62
120 min Summer 39.741 0.0 102
180 min Summer 29.863 0.0 132
240 min Summer 24.305 0.0 168
360 min Summer 18.036 0.0 236
480 min Summer 14.460 0.0 304
600 min Summer 12.122 0.0 372
720 min Summer 10.464 0.0 438
960 min Summer 8.253 0.0 566
1440 min Summer 5.866 0.0 812
2160 min Summer 4.162 0.0 1172
2880 min Summer 3.264 0.0 1532
4320 min Summer 2.322 0.0 2248
5760 min Summer 1.832 0.0 2944
7200 min Summer 1.533 0.0 3672
8640 min Summer 1.332 0.0 4408
10080 min Summer 1.187 0.0 5136
15 min Winter 158.471 0.0 21
30 min Winter 103.727 0.0 34
60 min Winter 64.567 0.0 62
120 min Winter 39.741 0.0 110
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-B
Date 28/05/2024 Designed by TL
File HD-B.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 29.647 0.472 0.4 4.1 Flood Risk
240 min Winter 29.647 0.472 0.4 4.1 Flood Risk
360 min Winter 29.636 0.461 0.4 3.9 Flood Risk
480 min Winter 29.619 0.444 0.3 3.6 Flood Risk
600 min Winter 29.600 0.425 0.3 3.3 Flood Risk
720 min Winter 29.581 0.406 0.3 3.0 Flood Risk
960 min Winter 29.545 0.370 0.3 2.5 Flood Risk
1440 min Winter 29.485 0.310 0.2 1.8 Flood Risk
2160 min Winter 29.421 0.246 0.2 1.1 Flood Risk
2880 min Winter 29.378 0.203 0.2 0.8 Flood Risk
4320 min Winter 29.325 0.150 0.1 0.4 0K
5760 min Winter 29.294 0.119 0.1 0.3 0K
7200 min Winter 29.275 0.100 0.1 0.2 0K
8640 min Winter 29.261 0.086 0.1 0.1 0K
10080 min Winter 29.252 0.077 0.1 0.1 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 140

240 min Winter 24.305 0.0 180

360 min Winter 18.036 0.0 254

480 min Winter 14.460 0.0 326

600 min Winter 12.122 0.0 396

720 min Winter 10.464 0.0 462

960 min Winter 8.253 0.0 594

1440 min Winter 5.866 0.0 842

2160 min Winter 4.162 0.0 1208

2880 min Winter 3.264 0.0 1560

4320 min Winter 2.322 0.0 2252

5760 min Winter 1.832 0.0 2944

7200 min Winter 1.533 0.0 3672

8640 min Winter 1.332 0.0 4408

10080 min Winter 1.187 0.0 5104
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-B
Date 28/05/2024 Designed by TL
File HD-B.SRCX Checked by MD

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 565974 172138 TQ 65974

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram
Total Area (ha) 0.009

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

8 0.004

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

0 4 0.005 4

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-B
Date 28/05/2024 Designed by TL
File HD-B.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 29.650

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
25.9
3.0
0.32
29.175
7.7
12.1
15.0
5

3
0.475
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Adama Consulting Ltd

Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-C
Date 28/05/2024 Designed by TL
File HD-C.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

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

Half Drain Time : 116 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 29.812 0.337 0.3 2.4 Flood Risk
min Summer 29.863 0.388 0.3 3.2 Flood Risk
min Summer 29.897 0.422 0.4 3.8 Flood Risk
min Summer 29.918 0.443 0.4 4.2 Flood Risk
min Summer 29.925 0.450 0.4 4.3 Flood Risk
min Summer 29.928 0.453 0.4 4.4 Flood Risk
min Summer 29.923 0.448 0.4 4.3 Flood Risk
min Summer 29.911 0.436 0.4 4.1 Flood Risk
min Summer 29.898 0.423 0.4 3.8 Flood Risk
min Summer 29.884 0.409 0.4 3.6 Flood Risk
min Summer 29.857 0.382 0.3 3.1 Flood Risk
min Summer 29.810 0.335 0.3 2.4 Flood Risk
min Summer 29.759 0.284 0.3 1.7 Flood Risk
min Summer 29.721 0.246 0.2 1.3 Flood Risk
min Summer 29.669 0.194 0.2 0.8 Flood Risk
min Summer 29.636 0.161 0.1 0.6 0K
min Summer 29.614 0.139 0.1 0.4 0K
min Summer 29.597 0.122 0.1 0.3 0K
min Summer 29.585 0.110 0.1 0.3 0K
min Winter 29.823 0.348 0.3 2.6 Flood Risk
min Winter 29.875 0.400 0.4 3.4 Flood Risk
min Winter 29.910 0.435 0.4 4.1 Flood Risk
min Winter 29.930 0.455 0.4 4.4 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 21
30 min Summer 103.727 0.0 34
60 min Summer 64.567 0.0 62
120 min Summer 39.741 0.0 100
180 min Summer 29.863 0.0 132
240 min Summer 24.305 0.0 166
360 min Summer 18.036 0.0 236
480 min Summer 14.460 0.0 304
600 min Summer 12.122 0.0 370
720 min Summer 10.464 0.0 436
960 min Summer 8.253 0.0 564
1440 min Summer 5.866 0.0 812
2160 min Summer 4.162 0.0 1172
2880 min Summer 3.264 0.0 1532
4320 min Summer 2.322 0.0 2248
5760 min Summer 1.832 0.0 2944
7200 min Summer 1.533 0.0 3672
8640 min Summer 1.332 0.0 4408
10080 min Summer 1.187 0.0 5136
15 min Winter 158.471 0.0 21
30 min Winter 103.727 0.0 34
60 min Winter 64.567 0.0 62
120 min Winter 39.741 0.0 108
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-C
Date 28/05/2024 Designed by TL
File HD-C.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 29.937 0.462 0.4 4.6 Flood Risk
240 min Winter 29.936 0.461 0.4 4.5 Flood Risk
360 min Winter 29.926 0.451 0.4 4.3 Flood Risk
480 min Winter 29.908 0.433 0.4 4.0 Flood Risk
600 min Winter 29.889 0.414 0.4 3.7 Flood Risk
720 min Winter 29.870 0.395 0.4 3.3 Flood Risk
960 min Winter 29.834 0.359 0.3 2.8 Flood Risk
1440 min Winter 29.775 0.300 0.3 1.9 Flood Risk
2160 min Winter 29.713 0.238 0.2 1.2 Flood Risk
2880 min Winter 29.671 0.196 0.2 0.8 Flood Risk
4320 min Winter 29.620 0.145 0.1 0.4 0K
5760 min Winter 29.590 0.115 0.1 0.3 0K
7200 min Winter 29.571 0.096 0.1 0.2 0K
8640 min Winter 29.558 0.083 0.1 0.1 0K
10080 min Winter 29.549 0.074 0.1 0.1 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 140

240 min Winter 24.305 0.0 178

360 min Winter 18.036 0.0 254

480 min Winter 14.460 0.0 326

600 min Winter 12.122 0.0 394

720 min Winter 10.464 0.0 462

960 min Winter 8.253 0.0 592

1440 min Winter 5.866 0.0 840

2160 min Winter 4.162 0.0 1196

2880 min Winter 3.264 0.0 1556

4320 min Winter 2.322 0.0 2252

5760 min Winter 1.832 0.0 2944

7200 min Winter 1.533 0.0 3672

8640 min Winter 1.332 0.0 4408

10080 min Winter 1.187 0.0 5136
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-C
Date 28/05/2024 Designed by TL
File HD-C.SRCX Checked by MD

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 565974 172138 TQ 65974

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram
Total Area (ha) 0.010

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

8 0.005

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

0 4 0.005 4

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A
Heavy Duty Paving - HD-C

Date 28/05/2024
File HD-C.SRCX

Designed by TL
Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 29.950

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
27.2
3.0
0.32
29.475
8.9
11.0
15.0
5

3
0.475

©1982-2020 Innovyze




Adama Consulting Ltd

Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-D
Date 28/05/2024 Designed by TL
File HD-D.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

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

Half Drain Time : 84 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 29.378 0.253 0.2 1.2 Flood Risk
min Summer 29.413 0.288 0.2 1.6 Flood Risk
min Summer 29.433 0.308 0.2 1.8 Flood Risk
min Summer 29.445 0.320 0.3 2.0 Flood Risk
min Summer 29.448 0.323 0.3 2.0 Flood Risk
min Summer 29.446 0.321 0.3 2.0 Flood Risk
min Summer 29.437 0.312 0.2 1.9 Flood Risk
min Summer 29.425 0.300 0.2 1.7 Flood Risk
min Summer 29.412 0.287 0.2 1.6 Flood Risk
min Summer 29.400 0.275 0.2 1.5 Flood Risk
min Summer 29.377 0.252 0.2 1.2 Flood Risk
min Summer 29.340 0.215 0.2 0.9 Flood Risk
min Summer 29.302 0.177 0.1 0.6 Flood Risk
min Summer 29.275 0.150 0.1 0.4 0K
min Summer 29.240 0.115 0.1 0.3 0K
min Summer 29.219 0.094 0.1 0.2 0K
min Summer 29.205 0.080 0.1 0.1 0K
min Summer 29.195 0.070 0.1 0.1 0K
min Summer 29.187 0.062 0.0 0.1 0K
min Winter 29.385 0.260 0.2 1.3 Flood Risk
min Winter 29.421 0.296 0.2 1.7 Flood Risk
min Winter 29.443 0.318 0.3 1.9 Flood Risk
min Winter 29.453 0.328 0.3 2.1 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 20
30 min Summer 103.727 0.0 33
60 min Summer 64.567 0.0 60
120 min Summer 39.741 0.0 90
180 min Summer 29.863 0.0 124
240 min Summer 24.305 0.0 160
360 min Summer 18.036 0.0 228
480 min Summer 14.460 0.0 294
600 min Summer 12.122 0.0 360
720 min Summer 10.464 0.0 424
960 min Summer 8.253 0.0 548
1440 min Summer 5.866 0.0 794
2160 min Summer 4.162 0.0 1148
2880 min Summer 3.264 0.0 1504
4320 min Summer 2.322 0.0 2208
5760 min Summer 1.832 0.0 2936
7200 min Summer 1.533 0.0 3672
8640 min Summer 1.332 0.0 4400
10080 min Summer 1.187 0.0 5136
15 min Winter 158.471 0.0 20
30 min Winter 103.727 0.0 33
60 min Winter 64.567 0.0 60
120 min Winter 39.741 0.0 96
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-D
Date 28/05/2024 Designed by TL
File HD-D.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 29.453 0.328 0.3 2.1 Flood Risk
240 min Winter 29.449 0.324 0.3 2.0 Flood Risk
360 min Winter 29.434 0.309 0.2 1.8 Flood Risk
480 min Winter 29.417 0.292 0.2 1.6 Flood Risk
600 min Winter 29.399 0.274 0.2 1.4 Flood Risk
720 min Winter 29.383 0.258 0.2 1.3 Flood Risk
960 min Winter 29.354 0.229 0.2 1.0 Flood Risk
1440 min Winter 29.309 0.184 0.1 0.6 Flood Risk
2160 min Winter 29.266 0.141 0.1 0.4 0K
2880 min Winter 29.238 0.113 0.1 0.2 0K
4320 min Winter 29.207 0.082 0.1 0.1 0K
5760 min Winter 29.190 0.065 0.1 0.1 0K
7200 min Winter 29.179 0.054 0.0 0.1 0K
8640 min Winter 29.174 0.049 0.0 0.0 0K
10080 min Winter 29.171 0.046 0.0 0.0 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 134

240 min Winter 24.305 0.0 172

360 min Winter 18.036 0.0 244

480 min Winter 14.460 0.0 312

600 min Winter 12.122 0.0 378

720 min Winter 10.464 0.0 444

960 min Winter 8.253 0.0 568

1440 min Winter 5.866 0.0 810

2160 min Winter 4.162 0.0 1168

2880 min Winter 3.264 0.0 1524

4320 min Winter 2.322 0.0 2208

5760 min Winter 1.832 0.0 2936

7200 min Winter 1.533 0.0 3648

8640 min Winter 1.332 0.0 4320

10080 min Winter 1.187 0.0 5040
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-D
Date 28/05/2024 Designed by TL
File HD-D.SRCX Checked by MD

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 565974 172138 TQ 65974

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram
Total Area (ha) 0.005

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

8 0.002

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

0 4 0.003 4

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Heavy Duty Paving - HD-D
Date 28/05/2024 Designed by TL
File HD-D.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 29.600

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
11.1
3.0
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Adama Consulting Ltd

Page 1

Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-A
Date 28/05/2024 Designed by TL
File LD-A.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

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

Half Drain Time : 58 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 28.834 0.184 0.3 1.4 Flood Risk
min Summer 28.860 0.210 0.3 1.8 Flood Risk
min Summer 28.874 0.224 0.4 2.0 Flood Risk
min Summer 28.881 0.231 0.4 2.1 Flood Risk
min Summer 28.881 0.231 0.4 2.1 Flood Risk
min Summer 28.878 0.228 0.4 2.1 Flood Risk
min Summer 28.869 0.219 0.4 1.9 Flood Risk
min Summer 28.857 0.207 0.3 1.7 Flood Risk
min Summer 28.846 0.196 0.3 1.5 Flood Risk
min Summer 28.835 0.185 0.3 1.4 Flood Risk
min Summer 28.817 0.167 0.3 1.1 Flood Risk
min Summer 28.789 0.139 0.2 0.8 Flood Risk
min Summer 28.760 0.110 0.2 0.5 Flood Risk
min Summer 28.741 0.091 0.2 0.3 Flood Risk
min Summer 28.719 0.069 0.1 0.2 Flood Risk
min Summer 28.705 0.055 0.1 0.1 Flood Risk
min Summer 28.698 0.048 0.1 0.1 0K
min Summer 28.695 0.045 0.1 0.1 0K
min Summer 28.692 0.042 0.1 0.1 0K
min Winter 28.840 0.190 0.3 1.5 Flood Risk
min Winter 28.866 0.216 0.4 1.9 Flood Risk
min Winter 28.880 0.230 0.4 2.1 Flood Risk
min Winter 28.886 0.236 0.4 2.2 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 20
30 min Summer 103.727 0.0 32
60 min Summer 64.567 0.0 54
120 min Summer 39.741 0.0 86
180 min Summer 29.863 0.0 120
240 min Summer 24.305 0.0 154
360 min Summer 18.036 0.0 222
480 min Summer 14.460 0.0 286
600 min Summer 12.122 0.0 350
720 min Summer 10.464 0.0 412
960 min Summer 8.253 0.0 534
1440 min Summer 5.866 0.0 770
2160 min Summer 4.162 0.0 1128
2880 min Summer 3.264 0.0 1480
4320 min Summer 2.322 0.0 2204
5760 min Summer 1.832 0.0 2936
7200 min Summer 1.533 0.0 3648
8640 min Summer 1.332 0.0 4336
10080 min Summer 1.187 0.0 5128
15 min Winter 158.471 0.0 20
30 min Winter 103.727 0.0 32
60 min Winter 64.567 0.0 56
120 min Winter 39.741 0.0 92
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-A
Date 28/05/2024 Designed by TL
File LD-A.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 28.883 0.233 0.4 2.2 Flood Risk
240 min Winter 28.877 0.227 0.4 2.1 Flood Risk
360 min Winter 28.862 0.212 0.4 1.8 Flood Risk
480 min Winter 28.846 0.196 0.3 1.5 Flood Risk
600 min Winter 28.831 0.181 0.3 1.3 Flood Risk
720 min Winter 28.818 0.168 0.3 1.1 Flood Risk
960 min Winter 28.795 0.145 0.2 0.8 Flood Risk
1440 min Winter 28.762 0.112 0.2 0.5 Flood Risk
2160 min Winter 28.733 0.083 0.1 0.3 Flood Risk
2880 min Winter 28.716 0.066 0.1 0.2 Flood Risk
4320 min Winter 28.699 0.049 0.1 0.1 0K
5760 min Winter 28.693 0.043 0.1 0.1 0K
7200 min Winter 28.689 0.039 0.1 0.1 0K
8640 min Winter 28.687 0.037 0.0 0.1 0K
10080 min Winter 28.685 0.035 0.0 0.0 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 130

240 min Winter 24.305 0.0 166

360 min Winter 18.036 0.0 234

480 min Winter 14.460 0.0 300

600 min Winter 12.122 0.0 366

720 min Winter 10.464 0.0 428

960 min Winter 8.253 0.0 548

1440 min Winter 5.866 0.0 784

2160 min Winter 4.162 0.0 1132

2880 min Winter 3.264 0.0 1496

4320 min Winter 2.322 0.0 2164

5760 min Winter 1.832 0.0 2872

7200 min Winter 1.533 0.0 3672

8640 min Winter 1.332 0.0 4328

10080 min Winter 1.187 0.0 5056
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-A
Date 28/05/2024 Designed by TL
File LD-A.SRCX Checked by MD

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 565974 172138 TQ 65974

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram
Total Area (ha) 0.006

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

8 0.003

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

0 4 0.003 4

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-A
Date 28/05/2024 Designed by TL
File LD-A.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 29.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
17.7
3.0
0.32
28.650
12.5
5.1
20.0
5

3
0.350
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-B
Date 28/05/2024 Designed by TL
File LD-B.SRCX Checked by MD

Micro Drainage

Source Control 2020.1
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Summary of Results for 100 year Return Period (+40%)

Half Drain Time : 54 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 27.023 0.173 1.1 4.8 Flood Risk
min Summer 27.047 0.197 1.3 6.1 Flood Risk
min Summer 27.059 0.209 1.4 6.9 Flood Risk
min Summer 27.065 0.215 1.4 7.3 Flood Risk
min Summer 27.065 0.215 1.4 7.3 Flood Risk
min Summer 27.061 0.211 1.4 7.1 Flood Risk
min Summer 27.052 0.202 1.3 6.4 Flood Risk
min Summer 27.040 0.190 1.3 5.7 Flood Risk
min Summer 27.029 0.179 1.2 5.1 Flood Risk
min Summer 27.019 0.169 1.1 4.6 Flood Risk
min Summer 27.002 0.152 1.0 3.7 Flood Risk
min Summer 26.975 0.125 0.8 2.5 Flood Risk
min Summer 26.949 0.099 0.7 1.6 Flood Risk
min Summer 26.932 0.082 0.5 1.1 Flood Risk
min Summer 26.911 0.061 0.4 0.6 Flood Risk
min Summer 26.900 0.050 0.3 0.4 0K
min Summer 26.895 0.045 0.3 0.3 0K
min Summer 26.892 0.042 0.2 0.3 0K
min Summer 26.890 0.040 0.2 0.2 0K
min Winter 27.029 0.179 1.2 5.1 Flood Risk
min Winter 27.053 0.203 1.3 6.5 Flood Risk
min Winter 27.065 0.215 1.4 7.3 Flood Risk
min Winter 27.069 0.219 1.4 7.6 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 20
30 min Summer 103.727 0.0 32
60 min Summer 64.567 0.0 52
120 min Summer 39.741 0.0 86
180 min Summer 29.863 0.0 120
240 min Summer 24.305 0.0 154
360 min Summer 18.036 0.0 220
480 min Summer 14.460 0.0 284
600 min Summer 12.122 0.0 348
720 min Summer 10.464 0.0 410
960 min Summer 8.253 0.0 530
1440 min Summer 5.866 0.0 768
2160 min Summer 4.162 0.0 1128
2880 min Summer 3.264 0.0 1476
4320 min Summer 2.322 0.0 2204
5760 min Summer 1.832 0.0 2936
7200 min Summer 1.533 0.0 3640
8640 min Summer 1.332 0.0 4360
10080 min Summer 1.187 0.0 5080
15 min Winter 158.471 0.0 20
30 min Winter 103.727 0.0 32
60 min Winter 64.567 0.0 54
120 min Winter 39.741 0.0 92
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-B
Date 28/05/2024 Designed by TL
File LD-B.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 27.066 0.216 1.4 7.4 Flood Risk
240 min Winter 27.060 0.210 1.4 7.0 Flood Risk
360 min Winter 27.045 0.195 1.3 6.0 Flood Risk
480 min Winter 27.029 0.179 1.2 5.1 Flood Risk
600 min Winter 27.015 0.165 1.1 4.3 Flood Risk
720 min Winter 27.002 0.152 1.0 3.7 Flood Risk
960 min Winter 26.981 0.131 0.9 2.7 Flood Risk
1440 min Winter 26.951 0.101 0.7 1.6 Flood Risk
2160 min Winter 26.924 0.074 0.5 0.9 Flood Risk
2880 min Winter 26.909 0.059 0.4 0.5 Flood Risk
4320 min Winter 26.896 0.046 0.3 0.3 0K
5760 min Winter 26.891 0.041 0.2 0.3 0K
7200 min Winter 26.887 0.037 0.2 0.2 0K
8640 min Winter 26.885 0.035 0.2 0.2 0K
10080 min Winter 26.883 0.033 0.1 0.2 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 128

240 min Winter 24.305 0.0 164

360 min Winter 18.036 0.0 232

480 min Winter 14.460 0.0 298

600 min Winter 12.122 0.0 362

720 min Winter 10.464 0.0 424

960 min Winter 8.253 0.0 544

1440 min Winter 5.866 0.0 780

2160 min Winter 4.162 0.0 1128

2880 min Winter 3.264 0.0 1476

4320 min Winter 2.322 0.0 2204

5760 min Winter 1.832 0.0 2920

7200 min Winter 1.533 0.0 3608

8640 min Winter 1.332 0.0 4376

10080 min Winter 1.187 0.0 5128
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-B
Date 28/05/2024 Designed by TL
File LD-B.SRCX Checked by MD

Micro Drainage Source Control 2020.1

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 565974 172138 TQ 65974

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

Climate Change %

Time Area Diagram
Total Area (ha) 0.021

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

8 0.010

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

0 4 0.011 4

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A
Light Duty Paving - LD-B

Date 28/05/2024
File LD-B.SRCX

Designed by TL
Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 27.200

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
59.6
3.0
0.32
26.850
33.0
6.5
30.0
5

3
0.350
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Unit 34 The Enterprise Centre St Columba's Close

Cranborne Rd Potters Bar

Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-C
Date 28/05/2024 Designed by TL
File LD-C.SRCX Checked by MD

Micro Drainage

Source Control 2020.1
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Summary of Results for 100 year Return Period (+40%)

Half Drain Time : 48 minutes.

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)
min Summer 26.987 0.137 0.3 1.1 Flood Risk
min Summer 27.006 0.156 0.3 1.4 Flood Risk
min Summer 27.016 0.166 0.3 1.6 Flood Risk
min Summer 27.021 0.171 0.3 1.7 Flood Risk
min Summer 27.018 0.168 0.3 1.6 Flood Risk
min Summer 27.013 0.163 0.3 1.5 Flood Risk
min Summer 27.000 0.150 0.3 1.3 Flood Risk
min Summer 26.987 0.137 0.3 1.1 Flood Risk
min Summer 26.978 0.128 0.3 1.0 Flood Risk
min Summer 26.970 0.120 0.3 0.9 Flood Risk
min Summer 26.955 0.105 0.3 0.7 Flood Risk
min Summer 26.935 0.085 0.2 0.4 Flood Risk
min Summer 26.915 0.065 0.2 0.3 Flood Risk
min Summer 26.904 0.054 0.1 0.2 Flood Risk
min Summer 26.894 0.044 0.1 0.1 0K
min Summer 26.889 0.039 0.1 0.1 0K
min Summer 26.886 0.036 0.1 0.1 0K
min Summer 26.883 0.033 0.1 0.1 0K
min Summer 26.882 0.032 0.1 0.1 0K
min Winter 26.992 0.142 0.3 1.2 Flood Risk
min Winter 27.012 0.162 0.3 1.5 Flood Risk
min Winter 27.022 0.172 0.3 1.7 Flood Risk
min Winter 27.024 0.174 0.3 1.7 Flood Risk
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
15 min Summer 158.471 0.0 17
30 min Summer 103.727 0.0 31
60 min Summer 64.567 0.0 50
120 min Summer 39.741 0.0 84
180 min Summer 29.863 0.0 118
240 min Summer 24.305 0.0 152
360 min Summer 18.036 0.0 216
480 min Summer 14.460 0.0 276
600 min Summer 12.122 0.0 338
720 min Summer 10.464 0.0 398
960 min Summer 8.253 0.0 520
1440 min Summer 5.866 0.0 752
2160 min Summer 4.162 0.0 1108
2880 min Summer 3.264 0.0 1468
4320 min Summer 2.322 0.0 2164
5760 min Summer 1.832 0.0 2880
7200 min Summer 1.533 0.0 3672
8640 min Summer 1.332 0.0 4400
10080 min Summer 1.187 0.0 5128
15 min Winter 158.471 0.0 17
30 min Winter 103.727 0.0 30
60 min Winter 64.567 0.0 52
120 min Winter 39.741 0.0 90
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-C
Date 28/05/2024 Designed by TL
File LD-C.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

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

Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) Q/s) (m3)

180 min Winter 27.017 0.167 0.3 1.6 Flood Risk
240 min Winter 27.008 0.158 0.3 1.5 Flood Risk
360 min Winter 26.989 0.139 0.3 1.2 Flood Risk
480 min Winter 26.975 0.125 0.3 0.9 Flood Risk
600 min Winter 26.963 0.113 0.3 0.8 Flood Risk
720 min Winter 26.953 0.103 0.3 0.6 Flood Risk
960 min Winter 26.937 0.087 0.2 0.5 Flood Risk
1440 min Winter 26.915 0.065 0.2 0.3 Flood Risk
2160 min Winter 26.899 0.049 0.1 0.1 0K
2880 min Winter 26.893 0.043 0.1 0.1 0K
4320 min Winter 26.886 0.036 0.1 0.1 0K
5760 min Winter 26.882 0.032 0.1 0.1 0K
7200 min Winter 26.879 0.029 0.0 0.1 0K
8640 min Winter 26.877 0.027 0.0 0.0 0K
10080 min Winter 26.876 0.026 0.0 0.0 0K

Storm Rain Flooded Time-Peak

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

180 min Winter 29.863 0.0 126

240 min Winter 24.305 0.0 162

360 min Winter 18.036 0.0 224

480 min Winter 14.460 0.0 286

600 min Winter 12.122 0.0 350

720 min Winter 10.464 0.0 408

960 min Winter 8.253 0.0 528

1440 min Winter 5.866 0.0 762

2160 min Winter 4.162 0.0 1100

2880 min Winter 3.264 0.0 1456

4320 min Winter 2.322 0.0 2200

5760 min Winter 1.832 0.0 2936

7200 min Winter 1.533 0.0 3672

8640 min Winter 1.332 0.0 4344

10080 min Winter 1.187 0.0 5016
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Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar

St Columba's Close
Gravesend - REV A

EN6 3DQ Light Duty Paving - LD-C
Date 28/05/2024 Designed by TL
File LD-C.SRCX Checked by MD

Micro Drainage

Source Control 2020.1

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)
Longest Storm (mins)
Climate Change %

Rainfall Details

GB 565974 172138 TQ 65974

Time Area Diagram

Total Area (ha) 0.005

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

0 4 0.005

FEH

2013
72138
Point

Yes
Yes
0.790
0.830

10080
+40
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Adama Consulting Ltd

Unit 34 The Enterprise Centre
Cranborne Rd Potters Bar
ENG6 3DQ

St Columba's Close
Gravesend - REV A
Light Duty Paving - LD-C

Date 28/05/2024
File LD-C.SRCX

Designed by TL
Checked by MD

Micro Drainage

Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 27.200

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.07200

Membrane Percolation (mm/hr)
Max Percolation (1/s)
Safety Factor

Porosity

Invert Level (m)

width (m)

Length (m)

Slope (1:X)

Depression Storage (mm)
Evaporation (mm/day)
Cap Volume Depth (m)

1000
14.1
3.0
0.32
26.850
18.8
2.7
20.0
5

3
0.350
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Appendix D

Network Distribution Plan
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