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Topographical Survey
Wessex Water Asset Records
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BATH & NORTH EAST SOMERSET
COUNCIL

ENGLISHCOMBE LANE
BATH, BA2 2EH

Client:

NOTES:

All dimensions are in millimeters.
Refer to Design & Access Statement reference 145599-ARC-WS-DC-A-001 and Landscape Strategy Report reference
30210292-AUK-XX-XX-RP-LA-0001 for more details on hard and soft landscape.
Refer to Arboricultural Drawings 30210292-AUK-XX-XX-DR-ZZ-0002-01-Tree Constraints Plan and 30210292-AUK-XX-XX-DR-ZZ-0003-01-Tree Impact
and Protection Plan for more details on Trees to be retained and removed.
Refer to Civil Engineers drawings & report for details on utilities, SuDs & drainage.

Refer to Highways Drawings 30210292-ARC-XX-XX-DR-HE-00001 for junction of Access Road
Indicative lighting only to be developed with a light specialist post planning.
For Architecture refer to Architect's suite of drawings.

Access from Englishcombe Lane
The highway layout showing at the junction of the
entrance road with Englishcombe Lane is based on the
Highways Design Drawing reference
30210292-ARC-XX-XX-DR-HE-00001

Removal and Replacement of Existing Trees
This plan indicates existing trees to be removed and should be read in
conjuction with Arboricultural Drawing references:
30210292-AUK-XX-XX-DR-ZZ-0002-01-Tree Constraints Plan and
30210292-AUK-XX-XX-DR-ZZ-0003-01-Tree Impact and Protection Plan.
For guidance on species for replacement refer to the Landscape Strategy
Report reference 30210292-AUK-XX-XX-RP-LA-0001

4no. proposed replacement trees (semi-mature 20-25 girth Acer
campetre 'Streetwise fastigate form 2.0m clear stem, underground guyed
with rootspace soil structure below.)

Refuse and Recycling
Entrance lane includes formal delineation of collection point for 16 x 360L
waste/recycling wheelie bins and 4 x 140L food waste bins - refer to
Drawing reference 145599-ARC-WS-XX-PL-A-100-0010 Refuse Strategy
for full information.

Retained Right for Access for
Neighbouring Landowner
Drop kerb onto existing land leading to new gated
3m wide gateway giving access to the property at
the rear of Number 87 Englishcombe Lane.
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CLUSTER 1 ROOF AND FOOTWAYS,
PARKING AREAS & CLUBHOUSE TO
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BLANKET AT BASE OF CENTRAL CHANNEL
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RAINFALL EVENTS UP TO 1 IN 1 YEAR]

130m2 x 2.4m GEOCELLULAR CRATES TO NORTH OF VEHICULAR
ACCESS PROVIDING 296.4m3 ATTENUATION TO CONTAIN
OVERFLOW FROM 1 IN 1 YEAR EVENT UP TO 1 IN 100 +45% CC

450mm DIA OVERFLOW PIPE FROM
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Appendix C
Soakaway Test Report
Soakaway Test Locations



Drawing Reference m/s m/hr Depth of Soakaway test Date Conducted

ATKSA01 ATKSA01 2.78 1.00E-05 0.1001 0.8m 11/08/2023

ATKSA02 ATKSA02 7.94 1.00E-06 0.0286 0.8m 11/08/2023
TPA A 1.48 1.00E-03 5.3280 2.0m 15/06/2017
TPB B 1.4 1.00E-03 5.0400 2.4m 15/06/2017
TPC-1 6.07 1.00E-04 2.1852 1.6m 15/06/2017
TPC-2 4.1 1.00E-03 14.7600 1.7m 15/06/2017
TPC-3 2.48 1.00E-04 0.8928 1.8m 15/06/2017
TPF F 2.36 1.00E-04 0.8496 3.5m 15/06/2017
TPK K 4.38 1.00E-04 1.5768 2.4m 15/06/2017
TPN N 1.42 1.00E-04 0.5112 2.8m 15/06/2017

Soakaway Test

At
ki

ns

C

In
te

gr
al











 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.60 Width (m): 0.70 Depth (m): 2.00

 Remarks: 

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s) 2.32E-03 2.33E-03 1.48E-03

Design Soil Infiltration Rate (m/s) 1.48E-03

0.40 0.41 0.47

0.9 0.885 1.51

0.22 0.23 0.26

3.27 3.31 3.54

Test 1 Test 2 Test 3

 Checked By: AH Date: 22/06/2017

 Prepared By: DB Date: 15/06/2017 Sheet: 1 of 8

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPA
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 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.30 Width (m): 0.70 Depth (m): 2.40

 Remarks: 

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPB

 Prepared By: DB Date: 15/06/2017 Sheet: 2 of 8

 Checked By: AH Date: 22/06/2017
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head of water, drained 

away too quickly to 

monitor. Not possible to 

complete test, but rate no 

worse than Test 1 and 2
1.40E-03 1.42E-03

Soil Infiltration Rate (m/s) 1.40E-03

0.47 0.40

1.7 1.52

0

0.5

1

1.5

2

2.5

0 0.5 1 1.5 2 2.5 3 3.5

D
e

p
th

 t
o

 W
at

e
r 

(m
)

Time (mins)

Test 1

Test 2

Suite 7

Westway Farm Business Park

Wick Road

Bishop Sutton

BS39 5XP

Tel:  +44 (0) 1275 333 036

Email:  info@integrale.uk.com

lntégrale
Geotechnical & Environmental Consultants



 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.40 Width (m): 0.70 Depth (m): 1.80

 Remarks:  Tests within TPC shown over 3 sheets due to minor collapse and silting up, changing base depth

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPC-1

 Prepared By: DB Date: 15/06/2017 Sheet: 3 of 8

 Checked By: AH Date: 22/06/2017
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See separate 

sheets for other 

test details

See separate 

sheets for other 

test details
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 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.40 Width (m): 0.70 Depth (m): 1.70

 Remarks:  Tests within TPC shown over 3 sheets due to minor collapse and silting up, changing base depth

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPC-2

 Prepared By: DB Date: 15/06/2017 Sheet: 4 of 8

 Checked By: AH Date: 22/06/2017
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 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.40 Width (m): 0.70 Depth (m): 1.60

 Remarks:  Tests within TPC shown over 3 sheets due to minor collapse and silting up, changing base depth

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPC-3

 Prepared By: DB Date: 15/06/2017 Sheet: 5 of 8

 Checked By: AH Date: 22/06/2017
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See separate 

sheets for other 

test details

See separate 

sheets for other 

test details
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 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 3.50 Width (m): 0.70 Depth (m): 3.50

 Remarks: 

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPF
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 Checked By: AH Date: 22/06/2017
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 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.70 Width (m): 0.70 Depth (m): 2.40

 Remarks: 

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPK
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 Job No:  

BRE 365 (2007) Soakaway Design

 Date of Test: 12th June 2017

 Length (m): 2.60 Width (m): 0.70 Depth (m): 2.80

 Remarks: 

Effective Storage Depth75-25% (m)

A = Surface Area50% (m
2
)

V = Effective Storage Volume75-25% (m
3
)

t = Time75-25% (mins)

Soil Infiltration Rate (m/s)

1805 Soil Infiltration Rate Test

 Job Name:  Land South of Westleaze Road, Charminster Hole: TPN
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Appendix D
Greenfield Runoff Rate Estimation 
Hydrology Memo
Surface Water Microdrainage Calculations
Foul Drainage Calculations
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SUBJECT  TO 
Englishcombe Lane Hydrology   Daniel Hadaway (Arcadis) 
   
DATE  OUR REF 
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DEPARTMENT  PROJECT NUMBER 
Catchment Modelling and Strategy  30210292 
   
COPIES TO  FROM  

Elliot Blount-Powell (Arcadis) 
Matt Langdon (Arcadis) 

    
   

 
 

 

1. Introduction  

Arcadis Consulting (UK) Limited (“Arcadis”) were  instructed by Bath and North East Somerset (B&NES) Council 

(“the Client”) to support a planning application for the development of new supported living units for adults with 

learning disabilities and/or autism to the rear of Englishcombe Lane in Bath (hereby referred to as ‘the site’).  

This Technical Memo has been prepared to provide flow estimates to the Arcadis drainage team to support their 

work on the stream capacity downstream of the site.  

This hydrology has been run using the latest Revitalised Flood Hydrograph (ReFH2.3), released in 2023, along 

with the latest Flood Estimation Handbook (FEH) design rainfall estimates (FEH22)1.  

 

2. Catchment Delineation and Descriptors  

Catchment boundaries above 0.5km2 can typically be derived from the FEH Web Service2. However, a review 

of the FEH web service showed that, at the downstream end of the site (Figure 1), the catchment associated 

with the site is <0.5km2.  

The catchment boundary shown in Figure 1 is based on the catchment area derived by Edenvale Young 

(September 2017). This catchment area was checked against Lidar data and OS terrain contours which 

confirmed its suitability. The catchment area is 8.8ha (0.08km2).  

 

1 UK Centre for Ecology and Hydrology (2022) FEH22, accessed July 2024 via: 
https://fehwebdocs.hydrosolutions.co.uk/.attachments/The%20FEH22%20rainfall%20depth-duration-frequency%20(DDF)%20model-
caa11347-4ff7-4c89-b707-bf5bb1c05d79.pdf  
2 UK Centre for Ecology & Hydrology (2024). Flood Estimation Handbook Web Service, accessed July 2024 via: https://fehweb.ceh.ac.uk/  

http://www.arcadis.com/
https://fehwebdocs.hydrosolutions.co.uk/.attachments/The%20FEH22%20rainfall%20depth-duration-frequency%20(DDF)%20model-caa11347-4ff7-4c89-b707-bf5bb1c05d79.pdf
https://fehwebdocs.hydrosolutions.co.uk/.attachments/The%20FEH22%20rainfall%20depth-duration-frequency%20(DDF)%20model-caa11347-4ff7-4c89-b707-bf5bb1c05d79.pdf
https://fehweb.ceh.ac.uk/
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Figure 1 Catchment Overview 

As there is no associated FEH catchment, point data has been obtained from the FEH Web Service2 which 

contains details on soil and climate descriptors, and rainfall characteristics. Table 1 summarises the catchment 

descriptors for the site.  

Table 1: Key Catchment Descriptors  

Descriptor Value 

Area (km2) 0.08 (based on catchment shown in Figure 1) 

BFIHOST19 0.496 

PROPWET 0.35 

SAAR 819mm 

 

Figure 1 also shows the urban area contained within the catchment (0.026km2), which has been derived based 

on Bing mapping. This can be input into the ReFH2.3 rainfall runoff method to generate an urban extent 

(URBEXT2000). Based on an urban area of 0.026km2, an effective URBEXT2000 of 0.207 was calculated.  

3. ReFH2 Calculations  

Peak flow estimates have been generated using the ReFH2 rainfall-runoff method, for a range of return periods 

which can be used to support the drainage team’s investigation of the capacity downstream of the site.  

Two additional rainfall events were added to account for climate change in the catchment. Based on the 
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Department for Environment Food & Rural Affairs (DEFRA) Climate Change Allowances viewer3, the Avon 

Bristol and North Somerset Streams Management Catchment peak rainfall allowances for the 1 in 30 year and 

1 in 100 year return periods are 40% and 45%, respectively.  

As discussed in Section 2, the catchment is 0.08km2 and the plot-scale equations within ReFH2 have been 

used and the procedure outlined within the technical guidance4 has been followed.  

The storm durations was left as the default 3 hours and 15 minutes, with a timestep of 15 minutes. The flows 

produced for this storm duration is summarised in Table 2 below:   

Table 2 Peak Flow Estimates  

Return Period (years) Urbanised Peak Flow (m3/s) 

1 0.034 

2 0.039 

5 0.056 

10 0.069 

30 0.089 

30 + 40% Climate Change*  0.129 

50 0.099 

75 0.108 

100 0.114 

100 + 45% Climate Change*  0.173 

200 0.131 

1000 0.178 

*climate change has been applied to the rainfall based on the latest climate change allowances4 and does not translate into the same 

change in flows.  

4. Conclusions  

This memo has summarised the flood flow estimations for the drainage team to use in their capacity assessment 

downstream of the site. Flow estimates have been derived using the latest rainfall-runoff model and best 

practice.  

 

 

3 Department for Environmental Food & Affairs (2019) Climate Change Allowances, accessed July 2024 via: Climate change allowances 
for peak rainfall (data.gov.uk)  
4 ReFH2 Technical Guide. Greenfield Runoff Rates and Volumes, accessed July 2024 via: Greenfield Runoff Rates and Volumes - ReFH 
Technical Guide (hydrosolutions.co.uk)  

https://environment.data.gov.uk/hydrology/climate-change-allowances/rainfall?mgmtcatid=3005
https://environment.data.gov.uk/hydrology/climate-change-allowances/rainfall?mgmtcatid=3005
https://refhdocs.hydrosolutions.co.uk/Drainage-Design-Applications/Greenfield-Runoff-Rates-and-Volumes/
https://refhdocs.hydrosolutions.co.uk/Drainage-Design-Applications/Greenfield-Runoff-Rates-and-Volumes/
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 45
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm - Low Inf. Rate

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 20.249 0.481 42.1 0.049 5.00 0.0 0.600 o 150 Pipe/Conduit
S1.001 28.555 1.191 24.0 0.057 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 12.796 1.194 10.7 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.000 31.612 1.573 20.1 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit
S2.001 7.009 0.568 12.3 0.047 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 50.00 5.22 94.106 0.049 0.0 0.0 3.0 1.56 27.5 9.6
S1.001 50.00 5.39 93.625 0.106 0.0 0.0 6.5 2.68 106.7 20.8
S1.002 50.00 5.45 92.434 0.145 0.0 0.0 8.8 4.02 159.9 28.5

S2.000 50.00 5.23 93.456 0.048 0.0 0.0 2.9 2.26 39.9 9.4
S2.001 50.00 5.27 91.883 0.095 0.0 0.0 5.8 2.88 51.0 18.7

allenb7729
Text Box
ON-SITE SURFACE WATER NETWORK
LOW INFILTRATION RATES
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.003 4.545 0.019 241.9 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S3.000 21.469 1.036 20.7 0.057 5.00 0.0 0.600 o 150 Pipe/Conduit

S4.000 15.452 1.353 11.4 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S5.000 10.636 0.853 12.5 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S3.001 17.568 0.677 25.9 0.085 0.00 0.0 0.600 o 225 Pipe/Conduit

S6.000 12.159 1.030 11.8 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S7.000 7.407 0.530 14.0 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S3.002 16.449 0.640 25.7 0.069 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.003 8.362 0.464 18.0 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.004 6.000 0.404 14.9 0.022 0.00 0.0 0.600 o 225 Pipe/Conduit

S8.000 35.769 3.081 11.6 0.028 5.00 0.0 0.600 o 100 Pipe/Conduit
S8.001 0.799 0.143 5.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.003 50.00 5.52 91.165 0.240 0.0 0.0 14.6 1.01 71.1 47.1

S3.000 50.00 5.16 92.433 0.057 0.0 0.0 3.5 2.22 39.3 11.2

S4.000 50.00 5.11 92.750 0.000 0.0 0.0 0.0 2.30 18.1 0.0

S5.000 50.00 5.08 92.250 0.000 0.0 0.0 0.0 2.20 17.3 0.0

S3.001 50.00 5.27 91.272 0.142 0.0 0.0 8.7 2.58 102.5 27.9

S6.000 50.00 5.09 91.750 0.000 0.0 0.0 0.0 2.26 17.8 0.0

S7.000 50.00 5.06 91.250 0.000 0.0 0.0 0.0 2.08 16.3 0.0

S3.002 50.00 5.38 90.595 0.211 0.0 0.0 12.9 2.59 103.1 41.4
S3.003 50.00 5.43 89.955 0.250 0.0 0.0 15.2 3.10 123.2 49.1
S3.004 50.00 5.45 89.491 0.272 0.0 0.0 16.6 3.41 135.7 53.4

S8.000 50.00 5.26 88.195 0.028 0.0 0.0 1.7 2.28 17.9 5.5
S8.001 50.00 5.27 85.113 0.028 0.0 0.0 1.7 3.30 25.9 5.5
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S1 95.456 1.350 Open Manhole 1200 S1.000 94.106 150

S2 94.975 1.350 Open Manhole 1200 S1.001 93.625 225 S1.000 93.625 150

S3 93.784 1.350 Open Manhole 1200 S1.002 92.434 225 S1.001 92.434 225

S4 94.756 1.300 Open Manhole 1200 S2.000 93.456 150

S5 93.183 1.300 Open Manhole 1200 S2.001 91.883 150 S2.000 91.883 150

S6 92.665 1.500 Open Manhole 1200 S1.003 91.165 300 S1.002 91.240 225

S2.001 91.315 150

S7 92.685 1.539 Open Manhole 0 OUTFALL S1.003 91.146 300

S8 93.733 1.300 Open Manhole 1200 S3.000 92.433 150

S9 94.050 1.300 Open Manhole 1200 S4.000 92.750 100

S10 93.550 1.300 Open Manhole 1200 S5.000 92.250 100

S11 92.697 1.425 Open Manhole 1200 S3.001 91.272 225 S3.000 91.397 150 50

S4.000 91.397 100

S5.000 91.397 100

S12 93.050 1.300 Open Manhole 1200 S6.000 91.750 100

S13 92.550 1.300 Open Manhole 1200 S7.000 91.250 100

S14 92.020 1.425 Open Manhole 1200 S3.002 90.595 225 S3.001 90.595 225

S6.000 90.720 100

S7.000 90.720 100

S15 91.380 1.425 Open Manhole 1200 S3.003 89.955 225 S3.002 89.955 225

S16 90.916 1.425 Open Manhole 1200 S3.004 89.491 225 S3.003 89.491 225

S17 90.512 1.425 Open Manhole 0 OUTFALL S3.004 89.087 225

S18 89.495 1.300 Open Manhole 1200 S8.000 88.195 100

S19 86.413 1.300 Open Manhole 1200 S8.001 85.113 100 S8.000 85.113 100

S19 86.270 1.300 Open Manhole 0 OUTFALL S8.001 84.970 100

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

S1 373494.037 163225.210 373494.037 163225.210 Required

S2 373475.433 163233.204 373475.433 163233.204 Required

S3 373486.833 163259.385 373486.833 163259.385 Required
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Manhole Schedules for Storm - Low Inf. Rate
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S4 373513.515 163237.857 373513.515 163237.857 Required

S5 373492.848 163261.777 373492.848 163261.777 Required

S6 373496.515 163267.750 373496.515 163267.750 Required

S7 373500.716 163269.485 No Entry

S8 373546.997 163228.666 373546.997 163228.666 Required

S9 373558.282 163215.108 373558.282 163215.108 Required

S10 373567.412 163216.207 373567.412 163216.207 Required

S11 373568.384 163226.799 373568.384 163226.799 Required

S12 373576.019 163218.165 373576.019 163218.165 Required

S13 373585.266 163217.891 373585.266 163217.891 Required

S14 373585.885 163225.272 373585.885 163225.272 Required

S15 373599.019 163235.176 373599.019 163235.176 Required

S16 373602.683 163242.693 373602.683 163242.693 Required

S17 373605.070 163248.198 No Entry

S18 373618.238 163256.482 373618.238 163256.482 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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S19 373633.356 163288.899 373633.356 163288.899 Required

S19 373633.728 163289.606 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 150 S1 95.456 94.106 1.200 Open Manhole 1200
S1.001 o 225 S2 94.975 93.625 1.125 Open Manhole 1200
S1.002 o 225 S3 93.784 92.434 1.125 Open Manhole 1200

S2.000 o 150 S4 94.756 93.456 1.150 Open Manhole 1200
S2.001 o 150 S5 93.183 91.883 1.150 Open Manhole 1200

S1.003 o 300 S6 92.665 91.165 1.200 Open Manhole 1200

S3.000 o 150 S8 93.733 92.433 1.150 Open Manhole 1200

S4.000 o 100 S9 94.050 92.750 1.200 Open Manhole 1200

S5.000 o 100 S10 93.550 92.250 1.200 Open Manhole 1200

S3.001 o 225 S11 92.697 91.272 1.200 Open Manhole 1200

S6.000 o 100 S12 93.050 91.750 1.200 Open Manhole 1200

S7.000 o 100 S13 92.550 91.250 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 20.249 42.1 S2 94.975 93.625 1.200 Open Manhole 1200
S1.001 28.555 24.0 S3 93.784 92.434 1.125 Open Manhole 1200
S1.002 12.796 10.7 S6 92.665 91.240 1.200 Open Manhole 1200

S2.000 31.612 20.1 S5 93.183 91.883 1.150 Open Manhole 1200
S2.001 7.009 12.3 S6 92.665 91.315 1.200 Open Manhole 1200

S1.003 4.545 241.9 S7 92.685 91.146 1.239 Open Manhole 0

S3.000 21.469 20.7 S11 92.697 91.397 1.150 Open Manhole 1200

S4.000 15.452 11.4 S11 92.697 91.397 1.200 Open Manhole 1200

S5.000 10.636 12.5 S11 92.697 91.397 1.200 Open Manhole 1200

S3.001 17.568 25.9 S14 92.020 90.595 1.200 Open Manhole 1200

S6.000 12.159 11.8 S14 92.020 90.720 1.200 Open Manhole 1200

S7.000 7.407 14.0 S14 92.020 90.720 1.200 Open Manhole 1200
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 o 225 S14 92.020 90.595 1.200 Open Manhole 1200
S3.003 o 225 S15 91.380 89.955 1.200 Open Manhole 1200
S3.004 o 225 S16 90.916 89.491 1.200 Open Manhole 1200

S8.000 o 100 S18 89.495 88.195 1.200 Open Manhole 1200
S8.001 o 100 S19 86.413 85.113 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 16.449 25.7 S15 91.380 89.955 1.200 Open Manhole 1200
S3.003 8.362 18.0 S16 90.916 89.491 1.200 Open Manhole 1200
S3.004 6.000 14.9 S17 90.512 89.087 1.200 Open Manhole 0

S8.000 35.769 11.6 S19 86.413 85.113 1.200 Open Manhole 1200
S8.001 0.799 5.6 S19 86.270 84.970 1.200 Open Manhole 0
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.049 0.049 0.049
1.001  -  - 100 0.057 0.057 0.057
1.002  -  - 100 0.039 0.039 0.039
2.000  -  - 100 0.048 0.048 0.048
2.001  -  - 100 0.047 0.047 0.047
1.003  -  - 100 0.000 0.000 0.000
3.000  -  - 100 0.057 0.057 0.057
4.000  -  - 100 0.000 0.000 0.000
5.000  -  - 100 0.000 0.000 0.000
3.001  -  - 100 0.085 0.085 0.085
6.000  -  - 100 0.000 0.000 0.000
7.000  -  - 100 0.000 0.000 0.000
3.002  -  - 100 0.069 0.069 0.069
3.003  -  - 100 0.039 0.039 0.039
3.004  -  - 100 0.022 0.022 0.022
8.000  -  - 100 0.028 0.028 0.028
8.001  -  - 100 0.000 0.000 0.000

Total Total Total
0.540 0.540 0.540
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PN USMH
Name

Pipe
 Dia
(mm)

Min Cover
Depth
(m)

Max Cover
Depth
(m)

Pipe Type MH
 Dia
(mm)

MH
Width
(mm)

MH Ring
Depth
(m)

MH Type

S1.000 S1 150 1.200 1.200 Unclassified 1200 0 1.200 Unclassified
S1.001 S2 225 0.756 1.125 Unclassified 1200 0 1.125 Unclassified
S1.002 S3 225 1.085 1.200 Unclassified 1200 0 1.125 Unclassified
S2.000 S4 150 1.031 1.174 Unclassified 1200 0 1.150 Unclassified
S2.001 S5 150 1.126 1.200 Unclassified 1200 0 1.150 Unclassified
S1.003 S6 300 1.200 1.239 Unclassified 1200 0 1.200 Unclassified
S3.000 S8 150 1.131 1.150 Unclassified 1200 0 1.150 Unclassified
S4.000 S9 100 1.026 1.200 Unclassified 1200 0 1.200 Unclassified
S5.000 S10 100 1.050 1.200 Unclassified 1200 0 1.200 Unclassified
S3.001 S11 225 1.096 1.200 Unclassified 1200 0 1.200 Unclassified
S6.000 S12 100 1.044 1.291 Unclassified 1200 0 1.200 Unclassified
S7.000 S13 100 1.200 1.294 Unclassified 1200 0 1.200 Unclassified
S3.002 S14 225 0.729 1.200 Unclassified 1200 0 1.200 Unclassified
S3.003 S15 225 1.200 1.430 Unclassified 1200 0 1.200 Unclassified
S3.004 S16 225 1.146 1.200 Unclassified 1200 0 1.200 Unclassified
S8.000 S18 100 1.200 1.366 Unclassified 1200 0 1.200 Unclassified
S8.001 S19 100 1.200 1.200 Unclassified 1200 0 1.200 Unclassified

Free Flowing Outfall Details for Storm - Low Inf. Rate

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.003 S7 92.685 91.146 0.000 0 0

Free Flowing Outfall Details for Storm - Low Inf. Rate

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S3.004 S17 90.512 89.087 0.000 0 0

Free Flowing Outfall Details for Storm - Low Inf. Rate

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S8.001 S19 86.270 84.970 0.000 0 0
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Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 21600
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Summer Storms Yes
Winter Storms No
Cv (Summer) 0.750
Cv (Winter) 0.840

Storm Duration (mins) 30
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Cellular Storage Manhole: S6, DS/PN: S1.003

Invert Level (m) 89.465 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.02860 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 150.0 150.0 2.001 0.0 150.0
2.000 150.0 150.0 3.200 0.0 150.0

Cellular Storage Manhole: S16, DS/PN: S3.004

Invert Level (m) 88.116 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.02860 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 201.0 201.0 1.601 0.0 201.0
1.600 201.0 201.0 2.800 0.0 201.0

Cellular Storage Manhole: S19, DS/PN: S8.001

Invert Level (m) 84.765 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.02860 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 6.0 6.0 1.201 0.0 22.4
1.200 6.0 16.4 1.950 0.0 22.4
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - Low Inf. Rate
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 373900 163850 ST 73900 63850

C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Cv (Summer) 0.750
Cv (Winter) 0.840

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

DTS Status ON

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

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45

WARNING: Half Drain Time has not been calculated as the structure is too full.

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Summer 1 +0% 94.146
S1.001 S2 60 Summer 1 +0% 93.669
S1.002 S3 60 Summer 1 +0% 92.477
S2.000 S4 60 Summer 1 +0% 93.488
S2.001 S5 60 Summer 1 +0% 91.925
S1.003 S6 1440 Winter 1 +0% 89.775
S3.000 S8 60 Summer 1 +0% 92.468
S4.000 S9 60 Summer 1 +0% 92.750
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - Low Inf. Rate
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.111 0.000 0.15 3.9 OK
S1.001 S2 -0.181 0.000 0.08 8.2 OK
S1.002 S3 -0.182 0.000 0.08 11.2 OK
S2.000 S4 -0.118 0.000 0.10 3.9 OK
S2.001 S5 -0.108 0.000 0.17 7.4 OK
S1.003 S6 -1.689 0.000 0.00 912 0.0 OK
S3.000 S8 -0.115 0.000 0.12 4.6 OK
S4.000 S9 -0.100 0.000 0.00 0.0 OK
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S5.000 S10 60 Summer 1 +0% 92.250
S3.001 S11 60 Summer 1 +0% 91.324
S6.000 S12 60 Summer 1 +0% 91.750
S7.000 S13 60 Summer 1 +0% 91.250
S3.002 S14 60 Summer 1 +0% 100/60 Summer 90.659
S3.003 S15 60 Summer 1 +0% 100/60 Summer 90.023
S3.004 S16 1440 Winter 1 +0% 88.358
S8.000 S18 60 Summer 1 +0% 88.219
S8.001 S19 120 Winter 1 +0% 100/60 Summer 85.132

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S5.000 S10 -0.100 0.000 0.00 0.0 OK
S3.001 S11 -0.173 0.000 0.12 11.0 OK
S6.000 S12 -0.100 0.000 0.00 0.0 OK
S7.000 S13 -0.100 0.000 0.00 0.0 OK
S3.002 S14 -0.161 0.000 0.18 16.3 OK
S3.003 S15 -0.157 0.000 0.20 19.3 OK
S3.004 S16 -1.358 0.000 0.00 744 0.0 OK
S8.000 S18 -0.076 0.000 0.13 2.3 OK
S8.001 S19 -0.082 0.000 0.07 0.8 OK



Arcadis Page 15
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 22/07/2024 17:34 Designed by allenb7729
File ENGLISHCOMBE MICRODRAIN... Checked by
Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - Low Inf. Rate
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 373900 163850 ST 73900 63850

C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Cv (Summer) 0.750
Cv (Winter) 0.840

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

DTS Status ON

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

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45

WARNING: Half Drain Time has not been calculated as the structure is too full.

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Summer 30 +0% 94.174
S1.001 S2 60 Summer 30 +0% 93.699
S1.002 S3 60 Summer 30 +0% 92.508
S2.000 S4 60 Summer 30 +0% 93.509
S2.001 S5 60 Summer 30 +0% 91.957
S1.003 S6 2160 Winter 30 +0% 90.309
S3.000 S8 60 Summer 30 +0% 92.493
S4.000 S9 60 Summer 30 +0% 92.750
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.083 0.000 0.41 10.5 OK
S1.001 S2 -0.151 0.000 0.23 23.3 OK
S1.002 S3 -0.151 0.000 0.23 31.8 OK
S2.000 S4 -0.097 0.000 0.27 10.3 OK
S2.001 S5 -0.076 0.000 0.48 20.8 OK
S1.003 S6 -1.155 0.000 0.00 1824 0.0 OK
S3.000 S8 -0.090 0.000 0.33 12.2 OK
S4.000 S9 -0.100 0.000 0.00 0.0 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - Low Inf. Rate
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S5.000 S10 60 Summer 30 +0% 92.250
S3.001 S11 60 Summer 30 +0% 91.364
S6.000 S12 60 Summer 30 +0% 91.750
S7.000 S13 60 Summer 30 +0% 91.250
S3.002 S14 60 Summer 30 +0% 100/60 Summer 90.711
S3.003 S15 60 Summer 30 +0% 100/60 Summer 90.079
S3.004 S16 1440 Winter 30 +0% 88.784
S8.000 S18 60 Summer 30 +0% 88.235
S8.001 S19 60 Summer 30 +0% 100/60 Summer 85.167

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S5.000 S10 -0.100 0.000 0.00 0.0 OK
S3.001 S11 -0.133 0.000 0.34 31.3 OK
S6.000 S12 -0.100 0.000 0.00 0.0 OK
S7.000 S13 -0.100 0.000 0.00 0.0 OK
S3.002 S14 -0.109 0.000 0.51 46.5 OK
S3.003 S15 -0.100 0.000 0.57 54.6 OK
S3.004 S16 -0.931 0.000 0.00 1416 0.0 OK
S8.000 S18 -0.059 0.000 0.34 6.0 OK
S8.001 S19 -0.046 0.000 0.56 5.9 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm - Low Inf. Rate

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 373900 163850 ST 73900 63850

C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Cv (Summer) 0.750
Cv (Winter) 0.840

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

DTS Status ON

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

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45

WARNING: Half Drain Time has not been calculated as the structure is too full.

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Summer 100 +45% 94.213
S1.001 S2 60 Summer 100 +45% 93.737
S1.002 S3 60 Summer 100 +45% 92.545
S2.000 S4 60 Summer 100 +45% 93.537
S2.001 S5 60 Summer 100 +45% 92.028
S1.003 S6 2880 Winter 100 +45% 91.424
S3.000 S8 60 Summer 100 +45% 92.525
S4.000 S9 60 Summer 100 +45% 92.750
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.043 0.000 0.83 21.6 OK
S1.001 S2 -0.113 0.000 0.48 47.9 OK
S1.002 S3 -0.114 0.000 0.48 65.5 OK
S2.000 S4 -0.069 0.000 0.55 21.2 OK
S2.001 S5 -0.005 0.000 0.97 42.3 OK
S1.003 S6 -0.041 0.000 0.00 0.0 OK
S3.000 S8 -0.058 0.000 0.68 25.2 OK
S4.000 S9 -0.100 0.000 0.00 0.0 OK



Arcadis Page 20
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 22/07/2024 17:34 Designed by allenb7729
File ENGLISHCOMBE MICRODRAIN... Checked by
Innovyze Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm - Low Inf. Rate
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S5.000 S10 60 Summer 100 +45% 92.250
S3.001 S11 60 Summer 100 +45% 91.414
S6.000 S12 60 Summer 100 +45% 91.750
S7.000 S13 60 Summer 100 +45% 91.250
S3.002 S14 60 Summer 100 +45% 100/60 Summer 91.009
S3.003 S15 60 Summer 100 +45% 100/60 Summer 90.324
S3.004 S16 2880 Winter 100 +45% 89.680
S8.000 S18 60 Summer 100 +45% 88.258
S8.001 S19 60 Summer 100 +45% 100/60 Summer 85.235

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S5.000 S10 -0.100 0.000 0.00 0.0 OK
S3.001 S11 -0.083 0.000 0.70 64.5 OK
S6.000 S12 -0.100 0.000 0.00 0.0 OK
S7.000 S13 -0.100 0.000 0.00 0.0 OK
S3.002 S14 0.189 0.000 1.01 92.5 SURCHARGED
S3.003 S15 0.145 0.000 1.14 109.9 SURCHARGED
S3.004 S16 -0.035 0.000 0.00 0.0 OK
S8.000 S18 -0.037 0.000 0.70 12.4 OK
S8.001 S19 0.022 0.000 1.07 11.3 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm - High Inf. Rate
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 45
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm - High Inf. Rate at outfall S7 (pipe S1.003)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.205 4-8 0.035

Total Area Contributing (ha) = 0.240

Total Pipe Volume (m³) = 3.006

Time Area Diagram at outfall S17 (pipe S3.004)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.245 4-8 0.027

Total Area Contributing (ha) = 0.272

Total Pipe Volume (m³) = 2.662

allenb7729
Text Box
ON-SITE SURFACE WATER NETWORK
HIGH INFILTRATION RATES
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Time Area Diagram at outfall S19 (pipe S8.001)
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Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.021 4-8 0.007

Total Area Contributing (ha) = 0.028

Total Pipe Volume (m³) = 0.287

Network Design Table for Storm - High Inf. Rate

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S1.000 20.249 0.481 42.1 0.049 5.00 0.0 0.600 o 150 Pipe/Conduit
S1.001 28.555 1.191 24.0 0.057 0.00 0.0 0.600 o 225 Pipe/Conduit
S1.002 12.796 1.194 10.7 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit

S2.000 31.612 1.573 20.1 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit
S2.001 7.009 0.568 12.3 0.047 0.00 0.0 0.600 o 150 Pipe/Conduit

S1.003 4.545 0.019 241.9 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

S3.000 21.469 1.036 20.7 0.057 5.00 0.0 0.600 o 150 Pipe/Conduit

S4.000 15.452 1.353 11.4 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S5.000 10.636 0.853 12.5 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S3.001 17.568 0.677 25.9 0.085 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S1.000 50.00 5.22 94.106 0.049 0.0 0.0 3.0 1.56 27.5 9.6
S1.001 50.00 5.39 93.625 0.106 0.0 0.0 6.5 2.68 106.7 20.8
S1.002 50.00 5.45 92.434 0.145 0.0 0.0 8.8 4.02 159.9 28.5

S2.000 50.00 5.23 93.456 0.048 0.0 0.0 2.9 2.26 39.9 9.4
S2.001 50.00 5.27 91.883 0.095 0.0 0.0 5.8 2.88 51.0 18.7

S1.003 50.00 5.52 91.165 0.240 0.0 0.0 14.6 1.01 71.1 47.1

S3.000 50.00 5.16 92.433 0.057 0.0 0.0 3.5 2.22 39.3 11.2

S4.000 50.00 5.11 92.750 0.000 0.0 0.0 0.0 2.30 18.1 0.0

S5.000 50.00 5.08 92.250 0.000 0.0 0.0 0.0 2.20 17.3 0.0

S3.001 50.00 5.27 91.272 0.142 0.0 0.0 8.7 2.58 102.5 27.9
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Network Design Table for Storm - High Inf. Rate
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

S6.000 12.159 1.030 11.8 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S7.000 7.407 0.530 14.0 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit

S3.002 16.449 0.640 25.7 0.069 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.003 8.362 0.464 18.0 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit
S3.004 6.000 0.404 14.9 0.022 0.00 0.0 0.600 o 225 Pipe/Conduit

S8.000 35.769 3.081 11.6 0.028 5.00 0.0 0.600 o 100 Pipe/Conduit
S8.001 0.799 0.143 5.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

S6.000 50.00 5.09 91.750 0.000 0.0 0.0 0.0 2.26 17.8 0.0

S7.000 50.00 5.06 91.250 0.000 0.0 0.0 0.0 2.08 16.3 0.0

S3.002 50.00 5.38 90.595 0.211 0.0 0.0 12.9 2.59 103.0 41.4
S3.003 50.00 5.43 89.955 0.250 0.0 0.0 15.2 3.10 123.2 49.1
S3.004 50.00 5.45 89.491 0.272 0.0 0.0 16.6 3.41 135.7 53.4

S8.000 50.00 5.26 88.195 0.028 0.0 0.0 1.7 2.28 17.9 5.5
S8.001 50.00 5.27 85.113 0.028 0.0 0.0 1.7 3.30 25.9 5.5
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Manhole Schedules for Storm - High Inf. Rate
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S1 95.456 1.350 Open Manhole 1200 S1.000 94.106 150

S2 94.975 1.350 Open Manhole 1200 S1.001 93.625 225 S1.000 93.625 150

S3 93.784 1.350 Open Manhole 1200 S1.002 92.434 225 S1.001 92.434 225

S4 94.756 1.300 Open Manhole 1200 S2.000 93.456 150

S5 93.183 1.300 Open Manhole 1200 S2.001 91.883 150 S2.000 91.883 150

S6 92.665 1.500 Open Manhole 1200 S1.003 91.165 300 S1.002 91.240 225

S2.001 91.315 150

S7 92.685 1.539 Open Manhole 0 OUTFALL S1.003 91.146 300

S8 93.733 1.300 Open Manhole 1200 S3.000 92.433 150

S9 94.050 1.300 Open Manhole 1200 S4.000 92.750 100

S10 93.550 1.300 Open Manhole 1200 S5.000 92.250 100

S11 92.697 1.425 Open Manhole 1200 S3.001 91.272 225 S3.000 91.397 150 50

S4.000 91.397 100

S5.000 91.397 100

S12 93.050 1.300 Open Manhole 1200 S6.000 91.750 100

S13 92.550 1.300 Open Manhole 1200 S7.000 91.250 100

S14 92.020 1.425 Open Manhole 1200 S3.002 90.595 225 S3.001 90.595 225

S6.000 90.720 100

S7.000 90.720 100

S15 91.380 1.425 Open Manhole 1200 S3.003 89.955 225 S3.002 89.955 225

S16 90.916 1.425 Open Manhole 1200 S3.004 89.491 225 S3.003 89.491 225

S17 90.512 1.425 Open Manhole 0 OUTFALL S3.004 89.087 225

S18 89.495 1.300 Open Manhole 1200 S8.000 88.195 100

S19 86.413 1.300 Open Manhole 1200 S8.001 85.113 100 S8.000 85.113 100

S19 86.270 1.300 Open Manhole 0 OUTFALL S8.001 84.970 100

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

S1 373494.037 163225.210 373494.037 163225.210 Required

S2 373475.433 163233.204 373475.433 163233.204 Required

S3 373486.833 163259.385 373486.833 163259.385 Required
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S4 373513.515 163237.857 373513.515 163237.857 Required

S5 373492.848 163261.777 373492.848 163261.777 Required

S6 373496.515 163267.750 373496.515 163267.750 Required

S7 373500.716 163269.485 No Entry

S8 373546.997 163228.666 373546.997 163228.666 Required

S9 373558.282 163215.108 373558.282 163215.108 Required

S10 373567.412 163216.207 373567.412 163216.207 Required

S11 373568.384 163226.799 373568.384 163226.799 Required

S12 373576.019 163218.165 373576.019 163218.165 Required

S13 373585.266 163217.891 373585.266 163217.891 Required

S14 373585.885 163225.272 373585.885 163225.272 Required

S15 373599.019 163235.176 373599.019 163235.176 Required

S16 373602.683 163242.693 373602.683 163242.693 Required

S17 373605.070 163248.198 No Entry

S18 373618.238 163256.482 373618.238 163256.482 Required

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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S19 373633.356 163288.899 373633.356 163288.899 Required

S19 373633.728 163289.606 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 o 150 S1 95.456 94.106 1.200 Open Manhole 1200
S1.001 o 225 S2 94.975 93.625 1.125 Open Manhole 1200
S1.002 o 225 S3 93.784 92.434 1.125 Open Manhole 1200

S2.000 o 150 S4 94.756 93.456 1.150 Open Manhole 1200
S2.001 o 150 S5 93.183 91.883 1.150 Open Manhole 1200

S1.003 o 300 S6 92.665 91.165 1.200 Open Manhole 1200

S3.000 o 150 S8 93.733 92.433 1.150 Open Manhole 1200

S4.000 o 100 S9 94.050 92.750 1.200 Open Manhole 1200

S5.000 o 100 S10 93.550 92.250 1.200 Open Manhole 1200

S3.001 o 225 S11 92.697 91.272 1.200 Open Manhole 1200

S6.000 o 100 S12 93.050 91.750 1.200 Open Manhole 1200

S7.000 o 100 S13 92.550 91.250 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S1.000 20.249 42.1 S2 94.975 93.625 1.200 Open Manhole 1200
S1.001 28.555 24.0 S3 93.784 92.434 1.125 Open Manhole 1200
S1.002 12.796 10.7 S6 92.665 91.240 1.200 Open Manhole 1200

S2.000 31.612 20.1 S5 93.183 91.883 1.150 Open Manhole 1200
S2.001 7.009 12.3 S6 92.665 91.315 1.200 Open Manhole 1200

S1.003 4.545 241.9 S7 92.685 91.146 1.239 Open Manhole 0

S3.000 21.469 20.7 S11 92.697 91.397 1.150 Open Manhole 1200

S4.000 15.452 11.4 S11 92.697 91.397 1.200 Open Manhole 1200

S5.000 10.636 12.5 S11 92.697 91.397 1.200 Open Manhole 1200

S3.001 17.568 25.9 S14 92.020 90.595 1.200 Open Manhole 1200

S6.000 12.159 11.8 S14 92.020 90.720 1.200 Open Manhole 1200

S7.000 7.407 14.0 S14 92.020 90.720 1.200 Open Manhole 1200
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 o 225 S14 92.020 90.595 1.200 Open Manhole 1200
S3.003 o 225 S15 91.380 89.955 1.200 Open Manhole 1200
S3.004 o 225 S16 90.916 89.491 1.200 Open Manhole 1200

S8.000 o 100 S18 89.495 88.195 1.200 Open Manhole 1200
S8.001 o 100 S19 86.413 85.113 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

S3.002 16.449 25.7 S15 91.380 89.955 1.200 Open Manhole 1200
S3.003 8.362 18.0 S16 90.916 89.491 1.200 Open Manhole 1200
S3.004 6.000 14.9 S17 90.512 89.087 1.200 Open Manhole 0

S8.000 35.769 11.6 S19 86.413 85.113 1.200 Open Manhole 1200
S8.001 0.799 5.6 S19 86.270 84.970 1.200 Open Manhole 0
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.049 0.049 0.049
1.001  -  - 100 0.057 0.057 0.057
1.002  -  - 100 0.039 0.039 0.039
2.000  -  - 100 0.048 0.048 0.048
2.001  -  - 100 0.047 0.047 0.047
1.003  -  - 100 0.000 0.000 0.000
3.000  -  - 100 0.057 0.057 0.057
4.000  -  - 100 0.000 0.000 0.000
5.000  -  - 100 0.000 0.000 0.000
3.001  -  - 100 0.085 0.085 0.085
6.000  -  - 100 0.000 0.000 0.000
7.000  -  - 100 0.000 0.000 0.000
3.002  -  - 100 0.069 0.069 0.069
3.003  -  - 100 0.039 0.039 0.039
3.004  -  - 100 0.022 0.022 0.022
8.000  -  - 100 0.028 0.028 0.028
8.001  -  - 100 0.000 0.000 0.000

Total Total Total
0.540 0.540 0.540

Free Flowing Outfall Details for Storm - High Inf. Rate

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.003 S7 92.685 91.146 0.000 0 0

Free Flowing Outfall Details for Storm - High Inf. Rate

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S3.004 S17 90.512 89.087 0.000 0 0

Free Flowing Outfall Details for Storm - High Inf. Rate

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S8.001 S19 86.270 84.970 0.000 0 0
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Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 21600
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Summer Storms Yes
Winter Storms No
Cv (Summer) 0.750
Cv (Winter) 0.840

Storm Duration (mins) 30
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Cellular Storage Manhole: S6, DS/PN: S1.003

Invert Level (m) 89.465 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 5.04000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 150.0 150.0 2.001 0.0 150.0
2.000 150.0 150.0 3.200 0.0 150.0

Cellular Storage Manhole: S16, DS/PN: S3.004

Invert Level (m) 88.116 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 5.32800 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 201.0 201.0 1.601 0.0 201.0
1.600 201.0 201.0 2.800 0.0 201.0

Cellular Storage Manhole: S19, DS/PN: S8.001

Invert Level (m) 84.765 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 5.04000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 6.0 6.0 1.201 0.0 22.4
1.200 6.0 16.4 1.950 0.0 22.4
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 373900 163850 ST 73900 63850

C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Cv (Summer) 0.750
Cv (Winter) 0.840

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

DTS Status ON

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

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Summer 1 +0% 94.146
S1.001 S2 60 Summer 1 +0% 93.669
S1.002 S3 60 Summer 1 +0% 92.477
S2.000 S4 60 Summer 1 +0% 93.488
S2.001 S5 60 Summer 1 +0% 91.925
S1.003 S6 60 Summer 1 +0% 89.474
S3.000 S8 60 Summer 1 +0% 92.468
S4.000 S9 60 Summer 1 +0% 92.750
S5.000 S10 60 Summer 1 +0% 92.250
S3.001 S11 60 Summer 1 +0% 91.324
S6.000 S12 60 Summer 1 +0% 91.750



Arcadis Page 13
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 22/07/2024 13:52 Designed by allenb7729
File ENGLISHCOMBE MICRODRAIN... Checked by
Innovyze Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - High Inf. Rate

©1982-2020 Innovyze

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.111 0.000 0.15 3.9 OK
S1.001 S2 -0.181 0.000 0.08 8.2 OK
S1.002 S3 -0.182 0.000 0.08 11.2 OK
S2.000 S4 -0.118 0.000 0.10 3.9 OK
S2.001 S5 -0.108 0.000 0.17 7.4 OK
S1.003 S6 -1.991 0.000 0.00 10 0.0 OK
S3.000 S8 -0.115 0.000 0.12 4.6 OK
S4.000 S9 -0.100 0.000 0.00 0.0 OK
S5.000 S10 -0.100 0.000 0.00 0.0 OK
S3.001 S11 -0.173 0.000 0.12 11.0 OK
S6.000 S12 -0.100 0.000 0.00 0.0 OK
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S7.000 S13 60 Summer 1 +0% 91.250
S3.002 S14 60 Summer 1 +0% 100/60 Summer 90.659
S3.003 S15 60 Summer 1 +0% 100/60 Summer 90.023
S3.004 S16 60 Summer 1 +0% 88.123
S8.000 S18 60 Summer 1 +0% 88.219
S8.001 S19 60 Summer 1 +0% 84.791

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S7.000 S13 -0.100 0.000 0.00 0.0 OK
S3.002 S14 -0.161 0.000 0.18 16.3 OK
S3.003 S15 -0.157 0.000 0.20 19.3 OK
S3.004 S16 -1.593 0.000 0.00 10 0.0 OK
S8.000 S18 -0.076 0.000 0.13 2.3 OK
S8.001 S19 -0.422 0.000 0.00 8 0.0 OK



Arcadis Page 15
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 22/07/2024 13:52 Designed by allenb7729
File ENGLISHCOMBE MICRODRAIN... Checked by
Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - High Inf. Rate

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 373900 163850 ST 73900 63850

C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Cv (Summer) 0.750
Cv (Winter) 0.840

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

DTS Status ON

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

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Summer 30 +0% 94.174
S1.001 S2 60 Summer 30 +0% 93.699
S1.002 S3 60 Summer 30 +0% 92.508
S2.000 S4 60 Summer 30 +0% 93.509
S2.001 S5 60 Summer 30 +0% 91.957
S1.003 S6 60 Summer 30 +0% 89.490
S3.000 S8 60 Summer 30 +0% 92.493
S4.000 S9 60 Summer 30 +0% 92.750
S5.000 S10 60 Summer 30 +0% 92.250
S3.001 S11 60 Summer 30 +0% 91.364
S6.000 S12 60 Summer 30 +0% 91.750
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.083 0.000 0.41 10.5 OK
S1.001 S2 -0.151 0.000 0.23 23.3 OK
S1.002 S3 -0.151 0.000 0.23 31.8 OK
S2.000 S4 -0.097 0.000 0.27 10.3 OK
S2.001 S5 -0.076 0.000 0.48 20.8 OK
S1.003 S6 -1.975 0.000 0.00 10 0.0 OK
S3.000 S8 -0.090 0.000 0.33 12.2 OK
S4.000 S9 -0.100 0.000 0.00 0.0 OK
S5.000 S10 -0.100 0.000 0.00 0.0 OK
S3.001 S11 -0.133 0.000 0.34 31.3 OK
S6.000 S12 -0.100 0.000 0.00 0.0 OK
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S7.000 S13 60 Summer 30 +0% 91.250
S3.002 S14 60 Summer 30 +0% 100/60 Summer 90.711
S3.003 S15 60 Summer 30 +0% 100/60 Summer 90.079
S3.004 S16 60 Summer 30 +0% 88.136
S8.000 S18 60 Summer 30 +0% 88.235
S8.001 S19 60 Summer 30 +0% 84.896

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S7.000 S13 -0.100 0.000 0.00 0.0 OK
S3.002 S14 -0.109 0.000 0.51 46.5 OK
S3.003 S15 -0.100 0.000 0.57 54.6 OK
S3.004 S16 -1.580 0.000 0.00 10 0.0 OK
S8.000 S18 -0.059 0.000 0.34 6.0 OK
S8.001 S19 -0.318 0.000 0.00 8 0.0 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 373900 163850 ST 73900 63850

C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Cv (Summer) 0.750
Cv (Winter) 0.840

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

DTS Status ON

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

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S1.000 S1 60 Summer 100 +45% 94.213
S1.001 S2 60 Summer 100 +45% 93.737
S1.002 S3 60 Summer 100 +45% 92.545
S2.000 S4 60 Summer 100 +45% 93.537
S2.001 S5 60 Summer 100 +45% 92.028
S1.003 S6 60 Summer 100 +45% 89.516
S3.000 S8 60 Summer 100 +45% 92.525
S4.000 S9 60 Summer 100 +45% 92.750
S5.000 S10 60 Summer 100 +45% 92.250
S3.001 S11 60 Summer 100 +45% 91.414
S6.000 S12 60 Summer 100 +45% 91.750
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PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.043 0.000 0.83 21.6 OK
S1.001 S2 -0.113 0.000 0.48 47.9 OK
S1.002 S3 -0.114 0.000 0.48 65.5 OK
S2.000 S4 -0.069 0.000 0.55 21.2 OK
S2.001 S5 -0.005 0.000 0.97 42.3 OK
S1.003 S6 -1.949 0.000 0.00 10 0.0 OK
S3.000 S8 -0.058 0.000 0.68 25.2 OK
S4.000 S9 -0.100 0.000 0.00 0.0 OK
S5.000 S10 -0.100 0.000 0.00 0.0 OK
S3.001 S11 -0.083 0.000 0.70 64.5 OK
S6.000 S12 -0.100 0.000 0.00 0.0 OK
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

S7.000 S13 60 Summer 100 +45% 91.250
S3.002 S14 60 Summer 100 +45% 100/60 Summer 91.009
S3.003 S15 60 Summer 100 +45% 100/60 Summer 90.324
S3.004 S16 60 Summer 100 +45% 88.156
S8.000 S18 60 Summer 100 +45% 88.258
S8.001 S19 60 Summer 100 +45% 85.176

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S7.000 S13 -0.100 0.000 0.00 0.0 OK
S3.002 S14 0.189 0.000 1.01 92.5 SURCHARGED
S3.003 S15 0.145 0.000 1.14 109.9 SURCHARGED
S3.004 S16 -1.560 0.000 0.00 8 0.0 OK
S8.000 S18 -0.037 0.000 0.70 12.4 OK
S8.001 S19 -0.037 0.000 0.62 20 6.5 OK
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Summary of Results for 100 year Return Period (+45%)
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Half Drain Time : 799 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

60 min Summer 0.137 0.137 0.5 23.6 Flood Risk
120 min Summer 0.164 0.164 0.5 28.1 Flood Risk
180 min Summer 0.179 0.179 0.5 30.8 Flood Risk
240 min Summer 0.190 0.190 0.5 32.6 Flood Risk
360 min Summer 0.202 0.202 0.5 34.8 Flood Risk
480 min Summer 0.209 0.209 0.5 36.0 Flood Risk
600 min Summer 0.212 0.212 0.5 36.5 Flood Risk
720 min Summer 0.214 0.214 0.5 36.8 Flood Risk
960 min Summer 0.217 0.217 0.5 37.4 Flood Risk
1440 min Summer 0.218 0.218 0.5 37.5 Flood Risk
2160 min Summer 0.212 0.212 0.5 36.4 Flood Risk
2880 min Summer 0.202 0.202 0.5 34.7 Flood Risk
4320 min Summer 0.158 0.158 0.5 27.1 Flood Risk
5760 min Summer 0.122 0.122 0.5 21.0 Flood Risk
7200 min Summer 0.094 0.094 0.5 16.2 Flood Risk
8640 min Summer 0.073 0.073 0.5 12.6 Flood Risk
10080 min Summer 0.059 0.059 0.5 10.1 Flood Risk

60 min Winter 0.156 0.156 0.5 26.9 Flood Risk
120 min Winter 0.186 0.186 0.5 32.0 Flood Risk
180 min Winter 0.204 0.204 0.5 35.1 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

60 min Summer 64.483 0.0 64
120 min Summer 38.850 0.0 122
180 min Summer 28.885 0.0 182
240 min Summer 23.407 0.0 242
360 min Summer 17.403 0.0 362
480 min Summer 14.102 0.0 480
600 min Summer 11.980 0.0 584
720 min Summer 10.485 0.0 630
960 min Summer 8.540 0.0 760
1440 min Summer 6.396 0.0 1024
2160 min Summer 4.790 0.0 1444
2880 min Summer 3.902 0.0 1848
4320 min Summer 2.722 0.0 2636
5760 min Summer 2.109 0.0 3352
7200 min Summer 1.729 0.0 4040
8640 min Summer 1.471 0.0 4752
10080 min Summer 1.283 0.0 5344

60 min Winter 64.483 0.0 62
120 min Winter 38.850 0.0 120
180 min Winter 28.885 0.0 180

allenb7729
Text Box
ON-SITE SURFACE WATER - PERMEABLE ACCESS ROAD
LOW INFILTRATION RATES
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

240 min Winter 0.217 0.217 0.5 37.2 Flood Risk
360 min Winter 0.232 0.232 0.5 39.9 Flood Risk
480 min Winter 0.241 0.241 0.5 41.5 Flood Risk
600 min Winter 0.246 0.246 0.5 42.4 Flood Risk
720 min Winter 0.249 0.249 0.5 42.8 Flood Risk
960 min Winter 0.251 0.251 0.5 43.2 Flood Risk
1440 min Winter 0.249 0.249 0.5 42.9 Flood Risk
2160 min Winter 0.238 0.238 0.5 40.9 Flood Risk
2880 min Winter 0.221 0.221 0.5 37.9 Flood Risk
4320 min Winter 0.157 0.157 0.5 27.0 Flood Risk
5760 min Winter 0.106 0.106 0.5 18.3 Flood Risk
7200 min Winter 0.070 0.070 0.5 12.0 Flood Risk
8640 min Winter 0.050 0.050 0.5 8.5 O K
10080 min Winter 0.044 0.044 0.4 7.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

240 min Winter 23.407 0.0 238
360 min Winter 17.403 0.0 352
480 min Winter 14.102 0.0 466
600 min Winter 11.980 0.0 578
720 min Winter 10.485 0.0 686
960 min Winter 8.540 0.0 886
1440 min Winter 6.396 0.0 1110
2160 min Winter 4.790 0.0 1576
2880 min Winter 3.902 0.0 2020
4320 min Winter 2.722 0.0 2812
5760 min Winter 2.109 0.0 3520
7200 min Winter 1.729 0.0 4176
8640 min Winter 1.471 0.0 4584
10080 min Winter 1.283 0.0 5256
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Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 60
Longest Storm (mins) 10080

Climate Change % +45

Time Area Diagram

Total Area (ha) 0.057

Time
From:

(mins)
To:

Area
(ha)

0 4 0.057
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Storage is Online Cover Level (m) 0.350

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.02860 Width (m) 573.0
Membrane Percolation (mm/hr) 1000 Length (m) 1.0

Max Percolation (l/s) 159.2 Slope (1:X) 0.0
Safety Factor 10.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 0.000 Cap Volume Depth (m) 0.350
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Half Drain Time : 8 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

Input Hydrograph 1.750 1.750 28.0 21.0 O K

Storm
Event

Flooded
Volume
(m³)

Time-Peak
(mins)

Input Hydrograph 0.0 255

allenb7729
Text Box
EXTERNAL CATCHMENT OVERLAND FLOWS
 GRAVEL INFILTRATION BLANKET (1 IN 1 YEAR EVENT )
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Input Hydrograph
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Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

15 2.5 420 9.4 825 5.7 1230 4.8 1635 4.0 2040 3.4
30 2.6 435 8.6 840 5.7 1245 4.7 1650 4.0 2055 3.3
45 3.1 450 8.0 855 5.6 1260 4.7 1665 4.0 2070 3.3
60 3.9 465 7.5 870 5.6 1275 4.7 1680 3.9 2085 3.3
75 5.2 480 7.1 885 5.5 1290 4.7 1695 3.9 2100 3.3
90 7.4 495 6.8 900 5.5 1305 4.6 1710 3.9 2115 3.3
105 10.7 510 6.7 915 5.5 1320 4.6 1725 3.9 2130 3.2
120 15.0 525 6.5 930 5.4 1335 4.6 1740 3.8 2145 3.2
135 19.7 540 6.5 945 5.4 1350 4.5 1755 3.8 2160 3.2
150 24.5 555 6.4 960 5.4 1365 4.5 1770 3.8 2175 3.2
165 28.7 570 6.4 975 5.3 1380 4.5 1785 3.8 2190 3.2
180 31.9 585 6.3 990 5.3 1395 4.5 1800 3.7 2205 3.1
195 33.5 600 6.3 1005 5.3 1410 4.4 1815 3.7 2220 3.1
210 33.6 615 6.2 1020 5.2 1425 4.4 1830 3.7 2235 3.1
225 32.5 630 6.2 1035 5.2 1440 4.4 1845 3.7 2250 3.1
240 30.6 645 6.2 1050 5.2 1455 4.3 1860 3.6 2265 3.1
255 28.2 660 6.1 1065 5.1 1470 4.3 1875 3.6 2280 3.0
270 25.8 675 6.1 1080 5.1 1485 4.3 1890 3.6 2295 3.0
285 23.3 690 6.0 1095 5.1 1500 4.3 1905 3.6 2310 3.0
300 21.0 705 6.0 1110 5.0 1515 4.2 1920 3.5 2325 3.0
315 18.9 720 6.0 1125 5.0 1530 4.2 1935 3.5 2340 3.0
330 17.0 735 5.9 1140 5.0 1545 4.2 1950 3.5 2355 2.9
345 15.2 750 5.9 1155 4.9 1560 4.1 1965 3.5 2370 2.9
360 13.7 765 5.8 1170 4.9 1575 4.1 1980 3.5 2385 2.9
375 12.4 780 5.8 1185 4.9 1590 4.1 1995 3.4 2400 2.9
390 11.2 795 5.8 1200 4.8 1605 4.1 2010 3.4
405 10.2 810 5.7 1215 4.8 1620 4.0 2025 3.4
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Storage is Online Cover Level (m) 2.400

Infiltration Blanket Structure

Infiltration Coefficient Base (m/hr) 5.04000 Diameter/Width (m) 5.0
Safety Factor 2.0 Length (m) 8.0

Porosity 0.30 Cap Volume Depth (m) 1.850
Invert Level (m) 0.000
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Event: Input Hydrograph
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Upstream
Structures

Outflow To Overflow To

(None) Geocellular Storage (5.0 SF).SRCX Geocellular Storage (5.0 SF).SRCX

Half Drain Time : 9 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 2.272 2.272 28.0 145.2 173.2 27.3 Flood Risk
30 min Summer 2.272 2.272 28.0 145.2 173.2 27.3 Flood Risk
60 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
120 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
180 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
240 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
360 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
480 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
600 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
720 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
960 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
1440 min Summer 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
2160 min Summer 2.272 2.272 28.0 144.9 172.9 27.2 Flood Risk
2880 min Summer 2.272 2.272 28.0 144.9 172.9 27.2 Flood Risk
4320 min Summer 2.272 2.272 28.0 144.9 172.9 27.2 Flood Risk
5760 min Summer 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk
7200 min Summer 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Summer 177.646 0.0 1499.2 210
30 min Summer 107.029 0.0 1499.2 210
60 min Summer 64.483 0.0 1499.2 210
120 min Summer 38.850 0.0 1499.2 210
180 min Summer 28.885 0.0 1499.2 210
240 min Summer 23.407 0.0 1499.2 210
360 min Summer 17.403 0.0 1499.2 210
480 min Summer 14.102 0.0 1499.2 210
600 min Summer 11.980 0.0 1499.2 210
720 min Summer 10.485 0.0 1499.2 210
960 min Summer 8.540 0.0 1499.2 210
1440 min Summer 6.396 0.0 1499.2 210
2160 min Summer 4.790 0.0 1499.2 208
2880 min Summer 3.902 0.0 1499.2 208
4320 min Summer 2.722 0.0 1499.2 208
5760 min Summer 2.109 0.0 1499.1 208
7200 min Summer 1.729 0.0 1499.1 208

hadawayd2840
Text Box
EXTERNAL CATCHMENT OVELRAND FLOWS
GRAVEL INFILTRATION BLANKET (1 IN 100 YEAR +45% CC EVENT)



Arcadis Page 2
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 23/08/2024 16:27 Designed by allenb7729
File Checked by
Innovyze Source Control 2020.1.3

Cascade Summary of Results for Gravel basin - 1 in 100+45% CC.SRCX

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk
10080 min Summer 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk

15 min Winter 2.272 2.272 28.0 145.2 173.2 27.3 Flood Risk
30 min Winter 2.272 2.272 28.0 145.2 173.2 27.3 Flood Risk
60 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
120 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
180 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
240 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
360 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
480 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
600 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
720 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
960 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
1440 min Winter 2.272 2.272 28.0 144.9 172.9 27.3 Flood Risk
2160 min Winter 2.272 2.272 28.0 144.9 172.9 27.2 Flood Risk
2880 min Winter 2.272 2.272 28.0 144.9 172.9 27.2 Flood Risk
4320 min Winter 2.272 2.272 28.0 144.9 172.9 27.2 Flood Risk
5760 min Winter 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk
7200 min Winter 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk
8640 min Winter 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk
10080 min Winter 2.271 2.271 28.0 144.7 172.7 27.3 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.471 0.0 1499.1 208
10080 min Summer 1.283 0.0 1499.1 208

15 min Winter 177.646 0.0 1499.2 210
30 min Winter 107.029 0.0 1499.2 210
60 min Winter 64.483 0.0 1499.2 210
120 min Winter 38.850 0.0 1499.2 210
180 min Winter 28.885 0.0 1499.2 210
240 min Winter 23.407 0.0 1499.2 210
360 min Winter 17.403 0.0 1499.2 210
480 min Winter 14.102 0.0 1499.2 210
600 min Winter 11.980 0.0 1499.2 210
720 min Winter 10.485 0.0 1499.2 210
960 min Winter 8.540 0.0 1499.2 210
1440 min Winter 6.396 0.0 1499.2 210
2160 min Winter 4.790 0.0 1499.2 208
2880 min Winter 3.902 0.0 1499.2 208
4320 min Winter 2.722 0.0 1499.2 208
5760 min Winter 2.109 0.0 1499.1 208
7200 min Winter 1.729 0.0 1499.1 208
8640 min Winter 1.471 0.0 1499.1 208
10080 min Winter 1.283 0.0 1499.1 208
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Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 10080

Climate Change % +45

Time Area Diagram

Total Area (ha) 0.000

Time
From:

(mins)
To:

Area
(ha)

0 4 0.000
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Storage is Online Cover Level (m) 2.400

Infiltration Blanket Structure

Infiltration Coefficient Base (m/hr) 5.04000 Diameter/Width (m) 5.0
Safety Factor 2.0 Length (m) 8.0

Porosity 0.30 Cap Volume Depth (m) 2.400
Invert Level (m) 0.000

Pipe Overflow Control

Diameter (m) 0.450 Entry Loss Coefficient 0.500
Slope (1:X) 20.0 Coefficient of Contraction 0.600
Length (m) 15.000 Upstream Invert Level (m) 1.850

Roughness k (mm) 0.600
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Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

Time
(mins)

Flow
(l/s)

15 2.7 420 39.2 825 19.4 1230 16.3 1635 13.6 2040 11.5
30 3.7 435 34.9 840 19.2 1245 16.1 1650 13.6 2055 11.4
45 5.8 450 31.1 855 19.1 1260 16.0 1665 13.5 2070 11.3
60 9.7 465 28.0 870 19.0 1275 15.9 1680 13.4 2085 11.2
75 16.5 480 25.7 885 18.9 1290 15.8 1695 13.3 2100 11.2
90 27.5 495 24.1 900 18.7 1305 15.7 1710 13.2 2115 11.1
105 44.3 510 23.1 915 18.6 1320 15.6 1725 13.1 2130 11.0
120 66.7 525 22.5 930 18.5 1335 15.5 1740 13.0 2145 10.9
135 92.4 540 22.0 945 18.4 1350 15.4 1755 13.0 2160 10.9
150 118.5 555 21.8 960 18.3 1365 15.3 1770 12.9 2175 10.8
165 142.2 570 21.6 975 18.1 1380 15.2 1785 12.8 2190 10.7
180 160.5 585 21.5 990 18.0 1395 15.1 1800 12.7 2205 10.7
195 171.0 600 21.3 1005 17.9 1410 15.0 1815 12.6 2220 10.6
210 173.1 615 21.2 1020 17.8 1425 14.9 1830 12.5 2235 10.5
225 168.0 630 21.1 1035 17.7 1440 14.8 1845 12.5 2250 10.5
240 158.2 645 20.9 1050 17.6 1455 14.7 1860 12.4 2265 10.4
255 145.7 660 20.8 1065 17.4 1470 14.7 1875 12.3 2280 10.3
270 132.0 675 20.6 1080 17.3 1485 14.6 1890 12.2 2295 10.3
285 118.2 690 20.5 1095 17.2 1500 14.5 1905 12.1 2310 10.2
300 104.9 705 20.4 1110 17.1 1515 14.4 1920 12.1 2325 10.1
315 92.9 720 20.3 1125 17.0 1530 14.3 1935 12.0 2340 10.1
330 82.2 735 20.1 1140 16.9 1545 14.2 1950 11.9 2355 10.0
345 72.5 750 20.0 1155 16.8 1560 14.1 1965 11.8 2370 9.9
360 63.8 765 19.9 1170 16.7 1575 14.0 1980 11.8 2385 9.9
375 56.2 780 19.7 1185 16.6 1590 13.9 1995 11.7 2400 9.8
390 49.7 795 19.6 1200 16.5 1605 13.8 2010 11.6
405 44.1 810 19.5 1215 16.4 1620 13.7 2025 11.5
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Upstream
Structures

Outflow To Overflow To

Gravel basin - 1 in 100+45% CC.SRCX (None) (None)

Half Drain Time : 65 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 2.281 2.281 66.1 511.3 Flood Risk
30 min Summer 2.281 2.281 66.1 511.3 Flood Risk
60 min Summer 2.280 2.280 66.1 511.3 Flood Risk
120 min Summer 2.280 2.280 66.1 511.3 Flood Risk
180 min Summer 2.280 2.280 66.1 511.3 Flood Risk
240 min Summer 2.280 2.280 66.1 511.3 Flood Risk
360 min Summer 2.280 2.280 66.1 511.3 Flood Risk
480 min Summer 2.280 2.280 66.1 511.3 Flood Risk
600 min Summer 2.280 2.280 66.1 511.3 Flood Risk
720 min Summer 2.280 2.280 66.1 511.3 Flood Risk
960 min Summer 2.280 2.280 66.1 511.3 Flood Risk
1440 min Summer 2.280 2.280 66.1 511.3 Flood Risk
2160 min Summer 2.280 2.280 66.1 511.1 Flood Risk
2880 min Summer 2.280 2.280 66.1 511.1 Flood Risk
4320 min Summer 2.280 2.280 66.1 511.1 Flood Risk
5760 min Summer 2.280 2.280 66.1 511.2 Flood Risk
7200 min Summer 2.280 2.280 66.1 511.2 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 177.646 0.0 314
30 min Summer 107.029 0.0 314
60 min Summer 64.483 0.0 314
120 min Summer 38.850 0.0 314
180 min Summer 28.885 0.0 314
240 min Summer 23.407 0.0 314
360 min Summer 17.403 0.0 314
480 min Summer 14.102 0.0 314
600 min Summer 11.980 0.0 314
720 min Summer 10.485 0.0 314
960 min Summer 8.540 0.0 314
1440 min Summer 6.396 0.0 314
2160 min Summer 4.790 0.0 316
2880 min Summer 3.902 0.0 316
4320 min Summer 2.722 0.0 316
5760 min Summer 2.109 0.0 312
7200 min Summer 1.729 0.0 312

hadawayd2840
Text Box
EXTERNAL CATCHMENT OVERLAND FLOWS
GEOCELLAR CRATES (1 IN 100 YEAR +45% CC EVENT)



Arcadis Page 2
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 23/08/2024 16:27 Designed by allenb7729
File Checked by
Innovyze Source Control 2020.1.3

Cascade Summary of Results for Geocellular Storage (5.0 SF).SRCX

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

8640 min Summer 2.280 2.280 66.1 511.2 Flood Risk
10080 min Summer 2.280 2.280 66.1 511.2 Flood Risk

15 min Winter 2.281 2.281 66.1 511.3 Flood Risk
30 min Winter 2.281 2.281 66.1 511.3 Flood Risk
60 min Winter 2.280 2.280 66.1 511.3 Flood Risk
120 min Winter 2.280 2.280 66.1 511.3 Flood Risk
180 min Winter 2.280 2.280 66.1 511.3 Flood Risk
240 min Winter 2.280 2.280 66.1 511.3 Flood Risk
360 min Winter 2.280 2.280 66.1 511.3 Flood Risk
480 min Winter 2.280 2.280 66.1 511.3 Flood Risk
600 min Winter 2.280 2.280 66.1 511.3 Flood Risk
720 min Winter 2.280 2.280 66.1 511.3 Flood Risk
960 min Winter 2.280 2.280 66.1 511.3 Flood Risk
1440 min Winter 2.280 2.280 66.1 511.3 Flood Risk
2160 min Winter 2.280 2.280 66.1 511.1 Flood Risk
2880 min Winter 2.280 2.280 66.1 511.1 Flood Risk
4320 min Winter 2.280 2.280 66.1 511.1 Flood Risk
5760 min Winter 2.280 2.280 66.1 511.2 Flood Risk
7200 min Winter 2.280 2.280 66.1 511.2 Flood Risk
8640 min Winter 2.280 2.280 66.1 511.2 Flood Risk
10080 min Winter 2.280 2.280 66.1 511.2 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.471 0.0 312
10080 min Summer 1.283 0.0 312

15 min Winter 177.646 0.0 314
30 min Winter 107.029 0.0 314
60 min Winter 64.483 0.0 314
120 min Winter 38.850 0.0 314
180 min Winter 28.885 0.0 314
240 min Winter 23.407 0.0 314
360 min Winter 17.403 0.0 314
480 min Winter 14.102 0.0 314
600 min Winter 11.980 0.0 314
720 min Winter 10.485 0.0 314
960 min Winter 8.540 0.0 314
1440 min Winter 6.396 0.0 314
2160 min Winter 4.790 0.0 316
2880 min Winter 3.902 0.0 316
4320 min Winter 2.722 0.0 316
5760 min Winter 2.109 0.0 312
7200 min Winter 1.729 0.0 312
8640 min Winter 1.471 0.0 312
10080 min Winter 1.283 0.0 312
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Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Summer Storms Yes
Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

Shortest Storm (mins) 15
Longest Storm (mins) 10080

Climate Change % +45

Time Area Diagram

Total Area (ha) 0.000

Time
From:

(mins)
To:

Area
(ha)

0 4 0.000
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Storage is Online Cover Level (m) 2.400

Cellular Storage Structure

Invert Level (m) 0.000 Safety Factor 5.0
Infiltration Coefficient Base (m/hr) 5.04000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 236.0 236.0 2.400 236.0 236.0
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Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (l/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Height (m) 0.200
Flow Per Person (l/per/day) 222.00 Maximum Backdrop Height (m) 1.500

Persons per House 3.00 Min Design Depth for Optimisation (m) 1.200
Domestic (l/s/ha) 0.00 Min Vel for Auto Design only (m/s) 0.75

Domestic Peak Flow Factor 6.00 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Foul - Main

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Houses Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

F1.000 19.813 0.514 38.5 0.000 3 0.0 1.500 o 100 Pipe/Conduit
F1.001 17.374 1.124 15.5 0.000 2 0.0 1.500 o 100 Pipe/Conduit
F1.002 17.326 0.764 22.7 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F1.003 19.863 0.256 77.7 0.000 0 0.0 1.500 o 100 Pipe/Conduit

F2.000 17.901 1.009 17.7 0.000 4 0.0 1.500 o 100 Pipe/Conduit
F2.001 16.263 0.836 19.4 0.000 0 0.0 1.500 o 100 Pipe/Conduit

F1.004 12.432 0.161 77.3 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F1.005 26.576 0.344 77.3 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F1.006 34.629 0.448 77.3 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F1.007 14.618 0.632 23.1 0.000 0 0.0 1.500 o 100 Pipe/Conduit

F3.000 19.555 0.800 24.4 0.000 4 0.0 1.500 o 100 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Hse Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

F1.000 94.049 0.000 0.0 3 0.0 9 0.38 1.07 8.4 0.1
F1.001 93.534 0.000 0.0 5 0.0 9 0.62 1.70 13.3 0.2
F1.002 92.410 0.000 0.0 5 0.0 10 0.54 1.40 11.0 0.2
F1.003 91.646 0.000 0.0 5 0.0 14 0.35 0.76 5.9 0.2

F2.000 93.623 0.000 0.0 4 0.0 9 0.55 1.59 12.5 0.2
F2.001 92.614 0.000 0.0 4 0.0 9 0.53 1.51 11.9 0.2

F1.004 91.390 0.000 0.0 9 0.0 18 0.43 0.76 5.9 0.4
F1.005 91.230 0.000 0.0 9 0.0 18 0.43 0.76 5.9 0.4
F1.006 90.886 0.000 0.0 9 0.0 18 0.43 0.76 5.9 0.4
F1.007 90.438 0.000 0.0 9 0.0 14 0.65 1.39 10.9 0.4

F3.000 92.387 0.000 0.0 4 0.0 9 0.49 1.35 10.6 0.2

allenb7729
Text Box
FOUL WATER NETWORK
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PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

Houses Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

F3.001 16.620 0.800 20.8 0.000 4 0.0 1.500 o 100 Pipe/Conduit
F3.002 12.607 1.113 11.3 0.000 0 0.0 1.500 o 100 Pipe/Conduit

F1.008 20.203 0.654 30.9 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F1.009 57.607 3.970 14.5 0.000 0 0.0 1.500 o 100 Pipe/Conduit
F1.010 16.562 0.211 78.5 0.000 0 0.0 1.500 o 100 Pipe/Conduit

Network Results Table

PN US/IL
(m)

Σ Area
(ha)

Σ Base
Flow (l/s)

Σ Hse Add Flow
(l/s)

P.Dep
(mm)

P.Vel
(m/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

F3.001 91.587 0.000 0.0 8 0.0 13 0.65 1.46 11.5 0.4
F3.002 90.787 0.000 0.0 8 0.0 11 0.80 1.99 15.6 0.4

F1.008 89.674 0.000 0.0 17 0.0 20 0.72 1.20 9.4 0.8
F1.009 89.020 0.000 0.0 17 0.0 17 0.93 1.75 13.8 0.8
F1.010 85.050 0.000 0.0 17 0.0 25 0.52 0.75 5.9 0.8
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

F1 95.349 1.300 Open Manhole 1200 F1.000 94.049 100

F2 94.834 1.300 Open Manhole 1200 F1.001 93.534 100 F1.000 93.534 100

F3 93.710 1.300 Open Manhole 1200 F1.002 92.410 100 F1.001 92.410 100

F4 93.205 1.559 Open Manhole 1200 F1.003 91.646 100 F1.002 91.646 100

F5 94.923 1.300 Open Manhole 1200 F2.000 93.623 100

F6 93.914 1.300 Open Manhole 1200 F2.001 92.614 100 F2.000 92.614 100

F5 93.077 1.687 Open Manhole 1200 F1.004 91.390 100 F1.003 91.390 100

F2.001 91.777 100 387

F6 92.865 1.635 Open Manhole 1200 F1.005 91.230 100 F1.004 91.230 100

F7 92.463 1.577 Open Manhole 1200 F1.006 90.886 100 F1.005 90.886 100

F8 91.812 1.374 Open Manhole 1200 F1.007 90.438 100 F1.006 90.438 100

F11 93.687 1.300 Open Manhole 1200 F3.000 92.387 100

F12 93.031 1.444 Open Manhole 1200 F3.001 91.587 100 F3.000 91.587 100

F13 92.238 1.451 Open Manhole 1200 F3.002 90.787 100 F3.001 90.787 100

F9 91.245 1.571 Open Manhole 1200 F1.008 89.674 100 F1.007 89.806 100 132

F3.002 89.674 100

F10 90.320 1.300 Open Manhole 1200 F1.009 89.020 100 F1.008 89.020 100

F11 86.350 1.300 Open Manhole 1200 F1.010 85.050 100 F1.009 85.050 100

F 93.000 8.161 Open Manhole 0 OUTFALL F1.010 84.839 100

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

F1 373495.779 163225.859 373495.779 163225.859 Required

F2 373477.513 163233.533 373477.513 163233.533 Required

F3 373484.159 163249.585 373484.159 163249.585 Required

F4 373497.410 163260.748 373497.410 163260.748 Required

F5 373516.603 163236.002 373516.603 163236.002 Required
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F6 373504.918 163249.563 373504.918 163249.563 Required

F5 373517.264 163260.150 373517.264 163260.150 Required

F6 373529.690 163259.775 373529.690 163259.775 Required

F7 373553.908 163248.831 373553.908 163248.831 Required

F8 373587.993 163242.718 373587.993 163242.718 Required

F11 373546.745 163230.541 373546.745 163230.541 Required

F12 373566.236 163228.959 373566.236 163228.959 Required

F13 373582.801 163227.614 373582.801 163227.614 Required

F9 373595.182 163229.991 373595.182 163229.991 Required

F10 373612.922 163239.657 373612.922 163239.657 Required

F11 373636.780 163292.092 373636.780 163292.092 Required

F 373652.859 163288.120 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)



Arcadis Page 5
1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747
Date 22/07/2024 15:12 Designed by allenb7729
File ENGLISHCOMBE MICRODRAIN... Checked by
Innovyze Network 2020.1.3

PIPELINE SCHEDULES for Foul - Main

Upstream Manhole

©1982-2020 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

F1.000 o 100 F1 95.349 94.049 1.200 Open Manhole 1200
F1.001 o 100 F2 94.834 93.534 1.200 Open Manhole 1200
F1.002 o 100 F3 93.710 92.410 1.200 Open Manhole 1200
F1.003 o 100 F4 93.205 91.646 1.459 Open Manhole 1200

F2.000 o 100 F5 94.923 93.623 1.200 Open Manhole 1200
F2.001 o 100 F6 93.914 92.614 1.200 Open Manhole 1200

F1.004 o 100 F5 93.077 91.390 1.587 Open Manhole 1200
F1.005 o 100 F6 92.865 91.230 1.535 Open Manhole 1200
F1.006 o 100 F7 92.463 90.886 1.477 Open Manhole 1200
F1.007 o 100 F8 91.812 90.438 1.274 Open Manhole 1200

F3.000 o 100 F11 93.687 92.387 1.200 Open Manhole 1200
F3.001 o 100 F12 93.031 91.587 1.344 Open Manhole 1200
F3.002 o 100 F13 92.238 90.787 1.351 Open Manhole 1200

F1.008 o 100 F9 91.245 89.674 1.471 Open Manhole 1200
F1.009 o 100 F10 90.320 89.020 1.200 Open Manhole 1200
F1.010 o 100 F11 86.350 85.050 1.200 Open Manhole 1200

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

F1.000 19.813 38.5 F2 94.834 93.534 1.200 Open Manhole 1200
F1.001 17.374 15.5 F3 93.710 92.410 1.200 Open Manhole 1200
F1.002 17.326 22.7 F4 93.205 91.646 1.459 Open Manhole 1200
F1.003 19.863 77.7 F5 93.077 91.390 1.587 Open Manhole 1200

F2.000 17.901 17.7 F6 93.914 92.614 1.200 Open Manhole 1200
F2.001 16.263 19.4 F5 93.077 91.777 1.200 Open Manhole 1200

F1.004 12.432 77.3 F6 92.865 91.230 1.535 Open Manhole 1200
F1.005 26.576 77.3 F7 92.463 90.886 1.477 Open Manhole 1200
F1.006 34.629 77.3 F8 91.812 90.438 1.273 Open Manhole 1200
F1.007 14.618 23.1 F9 91.245 89.806 1.339 Open Manhole 1200

F3.000 19.555 24.4 F12 93.031 91.587 1.344 Open Manhole 1200
F3.001 16.620 20.8 F13 92.238 90.787 1.351 Open Manhole 1200
F3.002 12.607 11.3 F9 91.245 89.674 1.471 Open Manhole 1200

F1.008 20.203 30.9 F10 90.320 89.020 1.200 Open Manhole 1200
F1.009 57.607 14.5 F11 86.350 85.050 1.200 Open Manhole 1200
F1.010 16.562 78.5 F 93.000 84.839 8.061 Open Manhole 0
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

F1.010 F 93.000 84.839 0.000 0 0

Simulation Criteria for Foul - Main

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 21600
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

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

Synthetic Rainfall Details

Rainfall Model FEH
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 373900 163850 ST 73900 63850
C (1km) -0.025
D1 (1km) 0.384
D2 (1km) 0.402
D3 (1km) 0.227
E (1km) 0.288
F (1km) 2.470

Summer Storms Yes
Winter Storms No
Cv (Summer) 0.750
Cv (Winter) 0.840

Storm Duration (mins) 30
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SuDS Components Performance
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The effectiveness of various SuDS components in improving development surface water runoff quality is 
summarised in the table below. Combinations of treatments can be used to reduce potential pollutants from 
reaching the receiving watercourse.

Notes:

• S Not normally with standard designs, but possible where space is available, and designs 
mitigate impact of high flow rates.

• Y (*) Where infiltration is facilitated by the design.
• N (~) Gross sediment retention is possible, but not recommended due to negative maintenance 

and performance implications.
• Y (+) Where designs minimise the risk of fine sediment mobilisation during larger events.
• Y (!) Where designs specifically promote the trapping and breakdown of oils and PAH based 

constituents.
• Y (‘’) Where subsurface soil structure facilitates the trapping and breakdown of oils and PAH 

based constituents.
• Var. The nutrient removal performance is variable and can be negative in some situations. 
• Y (-) Good nutrient removal performance where subsurface bio-filtration systems with a 

permanently saturated zone included within the design.
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Hydraulic Design Criteria
Best practice criteria for hydraulic control requires interception, runoff rate control and volume control.

Interception

To fulfil the requirements for interception, there should normally be no runoff from the site for an initial depth of 
rainfall – usually 5 mm. This is achieved through the use of infiltration, evapotranspiration, or rainwater 
harvesting. Permeable paving is recognised in the SuDS Manual as providing interception, as are bio-
retention features such as rain gardens and raised planters.

Flow and Volume Control

Discharge rates to the sewer are to be limited to a maximum of 3.0l/s, in line with the QBAR greenfield runoff 
rate. Both peak rates and volumes of discharge to the adjacent watercourse are reduced as much as is 
reasonably practicable given the ground conditions on the site preclude the use of infiltration features.

Attenuation and Hydraulic Controls

The use of long-term storage can be used to achieve greenfield runoff volume control. Where volume control 
is not practicable, flows discharged from the site will be constrained to as close as is reasonably practicable to 
QBAR, as is the case here.

Water Quality Design Criteria

Current best practice takes a risk-based approach to managing discharges of surface runoff to the receiving 
environment. The following text provides guidance on the extent of water quality management likely to be 
appropriate for the site.

Hazard Classification

Runoff from clean roof surfaces (i.e. not metal roofs, roofs close to polluted atmospheric discharges, or roofs 
close to populations of flocking birds) is classified as Low in terms of hazard status. 

Runoff from hardstanding area within the site is also classified as Low in terms of hazard status. This includes 
the site access road, given that the development is essentially designed as car free, meaning that the access 
road will have very low levels of traffic.

Treatment Requirements for Disposal 

Roof runoff will require 1 treatment stage prior to discharge, which would be provided by the use of rain 
gardens / bioretention features.

Ruoff from the hardstanding areas within the site will also require 1 treatment stage prior to discharge, which 
will be provided by the widespread use of permeable paving.
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Appendix F
Wessex Water Application
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	1 Introduction
	1.1 Purpose of Report
	1.1.1 This report has been prepared by Arcadis Consulting (UK) Ltd. (Arcadis) for Bath and North East Somerset Council (BANES). The purpose of this report is to set out a viable surface water and foul drainage strategy to support a proposed development on the land located to the south of Englishcombe Lane, Bath (herein referred to as the proposed site). The proposed development comprises 16 residential dwellings split into two ‘clusters. Cluster 1 located in the eastern portion of the site comprises of 9 dwellings and cluster 2, to the west of 7 dwellings. There is also the inclusion of two potential communal spaces and landscaping.
	1.1.2 This Sustainable Drainage Strategy report forms part of the submission to the Local Authority in support of a Full Planning Application for the proposed development.
	1.1.3 The following documents have been utilised to create site layouts and inform the drainage strategy.

	1.2 Planning Layout Reference
	1.2.1 This Sustainable Drainage Strategy is based on the Proposed Site Plan drawing prepared by Arcadis, numbered with drawing reference 30210292_ARC_XX_XX_M2_LA_0012, which has been submitted as part of this planning application and included within Appendix B.

	1.3 Topographical Survey Reference
	1.3.1 Topographical Survey of the site was also used to inform the drainage strategy and has been provided by Solum Surveying Ltd. Their drawing number is 9975 This is included in Appendix A.


	2 Existing Site
	2.1 Location
	2.1.1 The proposed development site is on land to the South of Englishcombe Lane, Bloomfield, Bath, BA2 2EH as illustrated in Figure 2-1 below. The majority of the exiting site is comprised mainly of greenfield space with an existing trench running from South to North through the centre of its extents.
	2.1.2 The site is located approximately 1.8km to the South-west of Bath city centre. The approximate Ordnance Survey national grid reference for the centre of the site is 373531E, 163235N. The site is bounded by residential properties to the east, west, and north, and a woodland to the south.

	2.2 Site Description
	2.2.1 The current site make-up is as previously mentioned mainly greenfield space, with vegetation of a variety of grass and shrubs. The access to the development is in the North-east corner of the site off Englishcombe Lane.

	2.3 Site Topography
	2.3.1 From the topographical survey, contained in Appendix A, the Englishcombe site undulates with Maximum levels at the Southern Boundary ranging from Approximately 97.00m to 100.00m AOD and reaching their minimum along the Northern Boundary with ground levels ranging from 90.00 to 92.00m AOD. The site forms part of a larger catchment that falls from approximately 168m AOD south of the site to the site boundary 100.00m AOD. North of the site, the existing properties and Englishcombe Lane to the sit at a lower level to the site.

	2.4 Ground Conditions
	2.4.1 From a review of the British Geological Survey (BGS) online Geological Viewer, the ground conditions comprise mainly of ‘Fullers Earth Formation’-which is described as a Silicate-mudstone, grey, bedded, variably calcareous, grading to lime-mudstone, fossiliferous, with units of thinly interbedded, more or less silici-muddy limestone. To the North-east corner of the site there is an area of ‘Inferior Oolite Group’ - Varied succession of bioclastic, peloidal, sandy, ferruginous, argillaceous, bioturbated limestones, with subordinate ooidal limestone, sandstone, limestone conglomerate, lime-mudstone and mudstone beds. Within the BGS Geology viewer there is no information regarding superficial deposits within the site boundary. Extracts from the BGS mapping of bedrock shown below in Figure 2.2.
	2.4.2 Although the presence of underlying clay may limit potential for infiltration, the presence of overlying sands and gravels may indicate some potential for the use of shallow infiltration features.
	2.4.3 Sitewide Ground Investigations were carried out by CC Ground Investigation Limited (CCGI) under the instruction and supervision of Atkins between the dates 8th August to 6th September 2023. The extents of the ground investigations included 12 hand-dug trial pits (ATKTP01-TP12) to a maximum depth of 1.2m bgl or competent bedrock. There were also seven rotary boreholes (ATKBH01-BH07) drilling to depths of between 10.0 to 15.10m bgl. Within five of the seven rotary borehole locations Standpipes were installed. Ground investigation reported the following ground conditions:
	2.4.4 As mentioned, the Boreholes extended to a depth of between 10 to 15.10m bgl. There was no encounter of groundwater or groundwater seepage encountered within the ground investigation works.
	2.4.5 Five in-situ soakaway tests were undertaken in 2023 within two trial pits at a shallow depth of 0.8m (ATKSA1-SA2). The infiltration rates reported were between the values of 7.94x10-6 to 5.65x10-5m/s. The results of the soakaway testing are summarised in Table 2.2 below.
	2.4.6 The soakaway tests undertaken within the Fullers Earth Formation indicate moderate permeability soils. As can be seen above one of the tests within trial pit ATKSA2 indicated negligible permeability. The GI report provided by Atkins states that ‘The permeability results indicate that depending on the location, the proposed soakaway infiltration drainage may be practicable, although infiltration rates are only moderate and therefore the required size of soakaways may make infiltration drainage impractical.’
	2.4.7 Intégrale conducted a number of soil infiltration tests on 15th June 2017 around the site ranging between depths 1.6 to 3.5m. The results can be found within the ‘Geotechnical and Phase 2 Contamination Report section 5 Appendix G’. The summary of the infiltration rates and their respective hole reference are shown in Table 2.3 below.
	2.4.8 The results shown yield a far greater infiltration rate than the testing conducted by CC Ground Investigation on behalf of Atkins, this potentially due to the increased depth in which the infiltration testing was conducted, which extended into the underlying limestone. Therefore, there is potential for Soakaway SuDS features through the site, albeit these features would need to be provided at a depth where the infiltration rates are greater. A summary displaying the Hole references and their respective location within the site can be found within Appendix C.
	2.4.9 The Geology Mapping indicates the lower parts of the Englishcombe Lane site is underlain by Infeior Oolite over Midford Sand. The geological legend suggests these units are 14m and 12-20m thick, respectively. Both of these units are anticipated to be permeable. Below these permeable units, the Lower Lias Clay is present at depth; this is anticipated to be relatively impermeable. The contact between the Midford Sand and Lower Lias Clay ‘daylights’ in the slope >400m downslope to the north, at an elevation of ~50m AOD. Englishcombe Lane is at ~90m AOD.
	2.4.10 At the contact between permeable and impermeable strata, springs often develop at ground surface. The Groundsure report included within Atkins’ desk study does not highlight any surface water feature within 500m downslope (north) of Englishcombe Lane. Ordnance Survey mapping shows a stream appearing at ~45m AOD, 500m north.
	2.4.11 Therefore, it is considered that introduction of soakaway drainage into the Inferior Oolite (fractured limestone) within the proposed development is unlikely to cause a surface water flooding nuisance to residents on the downslope (northern) side of Englishcombe Lane.

	2.5 Existing Watercourses
	2.5.1 The topographical survey shows that the site generally falls from the south to north. There is an existing watercourse which crosses the site from South to North. These routes can be seen (in blue) on the above plan.
	2.5.2 This existing watercourse conveys flows from natural springs located to the South of the site. The watercourse currently drains towards an existing 150mm diameter surface water sewer on the northern boundary. This can be seen on the Wessex Water Asset Plans Appendix A which shows the pipe exiting the site between plot 107 and 109 where it then crosses Englishcombe Lane and heads towards the northeast.
	2.5.3 Historical map data provided by BANES Council indicates that there is a gulley on the northern and southern boundary of the site, these however have not been identified during site surveys. An extract of the mapping is below for reference.

	2.6 Existing Sewers
	2.6.1 Within Englishcombe Lane there is an existing 450mm surface water sewer and 225mm foul water sewer which fall east down Englishcombe Lane.
	2.6.2 The foul and the surface water sewers described above are shown on the Wessex Water plans in Appendix A.

	2.7 Existing Site Runoff
	2.7.1 As described in Section 2.2, the site mainly consists of grassed areas, any surface water runoff from the site therefore appears to run overland towards the watercourse running down the centre of the site and northwards towards existing properties.

	2.8 Existing Flood Risk
	2.8.1 Arcadis have completed a Flood Risk Assessment (30210292-AUK-XX-XX-RP-CW-0001-03) which determined that the site has a low flood risk and sits within Flood Zone 1, and in accordance with the NPPF, the site is considered to be appropriate, on flood risk grounds, for the type of development proposed.
	2.8.2 The EA Flood Map for Planning (Rivers and Sea) shows the site is located in Flood Zone 1, equivalent to an annual chance of flooding less than 1 in 1,000 (0.1%).


	3 Proposed Development
	3.1.1 The development proposals include erection of 16 no. supported living units (Use Class C3(b)) with associated communal hub (to include ancillary carers’ accommodation), access, landscaping and ancillary works’ at Land To The Rear Of 89 To 123 Englishcombe Lane, Southdown, Bath, Bath And North East Somerset.
	3.1.2 The existing and proposed impermeable and permeable areas are shown in the table below:

	4 Planning Policy Requirements
	4.1 NPPF & Local Planning Policy
	4.1.1 The NPPF was first published on the 27th March 2012 and most recently updated on 19th December 2023. This sets out the governments planning policies for England and how these are expected to be applied. Along with its accompanying Planning Practice Guidance (PPG)� Department for Levelling Up, Housing and Communities & Ministry of Housing, Communities and Local Government, 2022. Planning Practice Guidance. https://www.gov.uk/government/collections/planning-practice-guidance  , the NPPF sets out the government’s planning policies for England and how these are expected to be applied. The principal aim of the NPPF is to achieve sustainable development. This includes ensuring that flood risk is taken into account at all stages of the planning process, avoiding inappropriate development in areas at risk of flooding and directing development away from those areas where risks are highest. Where development is necessary in areas of flooding, the NPPF aims to ensure that it is safe, without increasing flood risk elsewhere.
	4.1.2 Early adoption of, and adherence to, the principles set out in the NPPF and its Technical Guidance, with respect to flood risk, should ensure that detailed designs and plans for developments take due account of flood risk and the need for appropriate mitigation, if required.
	4.1.3 The NPPF specifies that surface water arising from a developed site should, as far as is practicable, be managed in a sustainable manner to mimic the surface water flows arising from the site prior to the proposed development. Opportunities to reduce the flood risk to the site itself and elsewhere, taking climate change into account, should be investigated.

	4.2 Bath and North East Somerset Council Sustainable Drainage Guide
	4.2.1 Bath and North East Somerset Council, as the Lead Local Flood Authority (LLFA), produced a document titled “West of England Sustainable Drainage Developer Guide” in March 2015. The document sets out the LLFA’s local requirements for the design of surface water drainage, including the requirements for incorporating Sustainable Drainage Systems (SuDS). The document sets out a hierarchy by which surface water runoff not collected for re-use should be discharged, listed in the following order of priority:


	5 General Drainage Design Principles
	5.1 Design Guidance
	5.1.1 The following design guidance will be adhered to for the proposed foul and surface water drainage system serving the proposed site.

	5.2 Climate Change
	5.2.1 The NPPF and Sewers for Adoption require that surface water drainage systems provided for the new development site should be designed to retain all runoff for events up to the 1 in 100-year rainfall event, with an appropriate allowance for climate change. This is to prevent downstream flooding. An allowance of 45% has been made for climate change, acknowledging the lifespan of the development and the government guidance for climate change allowance sensitivity testing has been undertaken and there is appropriate space to accommodate this.

	5.3 SuDS Treatment Train
	5.3.1 SuDS are water sensitive drainage systems which mimic natural catchment processes to manage urban runoff. A ‘treatment train’ of various SuDS is required to capture, detain, convey and discharge water from an urban environment. The treatment train concept is fundamental to designing a successful SuDS strategy.
	5.3.2 The treatment train philosophy uses drainage techniques to systematically control the three elements of runoff. A ‘treatment train’ of various SuDS is required to capture, detain, convey and discharge water form an urban environment. The treatment train concept is fundamental to designing a successful SuDS strategy.
	5.3.3 The treatment train philosophy uses drainage techniques to systematically control the three elements of runoff: pollution, flow rates and volumes. This is achieved in three main steps: Source Control, Conveyance Control and Discharge Control (see Figure 5.1 below). Source control is preferred to those further down the train as they lead to the retention of pollutants and control of water before it enters the proposed or existing drainage network or watercourse. All of the methods suggested are recommended controls considered for SuDS and will be utilised where practical.
	5.3.4 Individual SuDS components are not treated in isolation but work together as a suite of drainage features. The SuDS components integrated into the proposed drainage system will reflect the desirability to have a mix of SuDS components across the site, as different components have different capacities for treatment of individual pollutants.


	6 Surface Water Drainage Strategy
	6.1.1 The design of a surface water drainage system to serve the proposed development on Englishcombe Lane has been designed in accordance with the SuDS Manual (CIRIA C753). The proposed SuDS components aim to emulate the natural drainage of the site as closely as is practicably achievable.
	6.2 Greenfield Runoff Rates
	6.2.1 Both national and local planning policies state that for any development, peak rates of discharge to either a watercourse or a sewer should be restricted to as close as is reasonably practicable to the equivalent greenfield rates of runoff from the site especially if the existing site is a greenfield site.
	6.2.2 Greenfield runoff rates for the site have been calculated using FEH data and the Wallingford Calculator greenfield runoff tool. Based on the location of the site and soil type, the QMED was calculated as 12.4l/s. This value was then multiplied by the QBAR to QMED conversion factor to achieve a QBAR (commonly known as mean annual peak flow rate) value of 13.3 l/s summarised in the table below:

	6.3 Proposed Surface Water Discharge Strategy
	6.3.1 In accordance with the Hierarchy as set out within Bath and North East Somerset Council’s “Local Standards and Guidance for Surface Water Drainage on Major Developments” document, surface water runoff not collected for re-use should be discharged in the following order of priority:
	6.3.2 A review has been undertaken of the suitability of various SuDS systems for the site conditions. Space constraints on the site, in particular open water features such as ponds and swales.
	6.3.3 As noted in Section 2.3, ground investigations have indicated that the use of infiltration SuDS features are viable. Following the discharge hierarchy, it is therefore proposed that surface water runoff from the proposed development will be infiltrated to the ground.
	6.3.4 The soluble ground strata requires the side of soakaways to be to be lined with discharge via infiltration through the base only.

	6.4 Proposed Drainage & Infiltration Rates
	6.4.1 Surface water runoff from a greenfield site is generally expected to be attenuated for all storm events up to and including the 1 in 100-year return period storm events, with a 45% allowance for climate change (see Section 4). This is to meet the policy requirement to mitigate and limit the increase in the overall volume of runoff from developments.
	6.4.2 For the site, the existing greenfield runoff rates have been calculated. It is proposed that for all storm events up to and including the 1:100-year + CC event will be limited to Qbar at 13.3l/s (see table below).
	6.4.3 With proposed discharge rates for all storm events up to and including the 1 in 100-year return period storm events (with a 45% allowance for climate change) proposed to be controlled to a maximum of Qbar of 13.3l/s, the proposed development will mitigate the overall increase in discharge volumes compared to the greenfield scenario, in line with national and local policy requirements.
	6.4.4 The result from the closest soakaway test available has been applied in the drainage design as outlined in section 2.4,
	6.4.5 As such the infiltration rates taken from the Intégrale tests in TPA 5.328m/hr and TPB 5.04m/hr have been applied to determined attenuation volumes and appropriate depths for infiltration features.
	6.4.6 An additional sensitivity test has been completed for the proposed private drainage using the most conservative infiltration rate calculated for the Atkins soakaways test ATKSA02 0.0286m/hr.

	6.5 Proposed Surface Water Drainage Strategy
	6.5.1 The drainage system has been designed to mimic a greenfield situation as closely as practicably possible given the space constraints. A SuDS Treatment Train approach has been applied, following best practice for new impermeable areas through utilising.
	6.5.2 The existing above site overland flows will be intercepted by;
	6.5.3 Further detail on these treatment trains is provided below.
	6.5.4 For the purposed of the surface water modelling there have been two separate hydraulic models produced. The first, utilising infiltration rates which are found within the closest vicinity and elevation of each soakaway and the second using the lowest infiltration rates encountered across the development. This resulted in a difference in attenuation requirements for SuDS features between each. In sizing the SuDS features to for on-site surface water, the lower infiltration values have been used, however there is also a printout with the modelling results for the higher infiltration rates contained within Appendix D.
	6.5.5 As mentioned within Section 3 there is the introduction of multiple impermeable areas. The development itself has been split into separate networks, to best use elevations and deal with Surface Water runoff without interrupting the natural forms and aesthetics of the site.
	6.5.6 Geocellular crates to the Northwest of the vehicle access route are proposed to attenuate and discharge Surface Water falling upon the roof areas, bin storage and pedestrian access within cluster 2. The surface water attenuation requirements for the geocellular crates is 170m3 with infiltration rate 7.94x10-6 (ATKSA02) which is provided by 150m2 of geocellular crates which are 1.2m deep.
	6.5.7 The geocellular crates to attenuate the Surface Water falling upon cluster 1 are beneath the Parking area and occupy the entire footprint of this space. Similar to the crates for cluster 2 these are to attenuate surface water falling upon the roof areas, bin storage and pedestrian access of the cluster. However, in this case there is the introduction of the main access road. The Surface Water attenuation required is 305.5m3 with infiltration rate 7.94x10-6 (ATKSA02) and is provided by crated storage with area 201.0m2 and depth 1.6m Due to the natural elevation of the site the crates are only to take the surface water falling upon the area of access from the south to the space adjacent. The additional areas of the main site access north of the crated storage will be unable to discharge to the crates via gravity. Therefore, this space is to discharge north to either a soakaway or positively drain to the Wessex Water sewer located within Englishcombe Lane, infiltration is subject to space and tree constraints, alternatively Wessex Water have indicated their system has capacity available.
	6.5.8 A printout of the High and Low infiltration rate microdrainage results can be found within Appendix D.
	6.5.9 The space requirements shown on the drainage strategy drawing for both geocellular storage structures are the worst-case scenarios and may be value engineered subject to further review.
	6.5.10 It is proposed that the Southernmost plots of each will be built into the embankment and retaining features will be utilised to stabilise the mud slides, filter trenches will be required upslope behind these retaining features to capture overland surface water runoff from the catchment above the proposed development and positively managed and routed away from the proposed development, towards the central drainage channel to mimic existing overland flow routing across the site.
	6.5.11 The vehicular access across the development has been proposed as a permeable, where Surface Water falling upon it will simply infiltrate through the surface into the ground, this can also act as an overflow for excess overland flows running within the central channel of the site.
	6.5.12 Across the site there is potential for the inclusion of water butts and greenroofs to accept water falling across the site, which overall will increase the time for Surface Water to enter the system, details of both are to be confirmed.
	6.5.13 Surface water falling upon the catchment area south of the site as shown in Figure 6-1 currently routes though the site and towards a low point where an existing 150mm diameter pipe is located at the southern edge of the site. Therefore, care has been taken to ensure the existing discharge arrangement is followed as closely as possible while providing a betterment. Hydrographs and a hydrology technical note ‘30210292-AUK-XX-XX-RP-CW-0002-01’ Appendix D were prepared to aid the quantification of upstream runoff and how this could be managed within the site.
	6.5.14 The flows from the existing catchment follow the existing ground low points through the site to the southern boundary. The overland flow routing corridor has been retained within the development proposals as a central channel that is not proposed for development, with capacity to convey upstream overland flows in extreme rainfall events.
	6.5.15 Microdrainage’s cascade module has been utilised in the design of SuDS features attenuating and discharging surface water falling within the external catchment. Printouts of the cascade results for these features can be found within Appendix D of this report.
	6.5.16 On the northern boundary of the site, where overland flows may sometimes runoff into existing gardens, it is proposed to raise the elevation of the access road to create a batter slope suitable for retaining overland flows within a dished area such that infiltration  into a 40m2 x 2.4m infiltration blanket can take place. This will be designed to connect the surface to the more permeable geology below, to allow for higher infiltration rates of 1.40x10-3m/s (Integral Trial Pit B). This feature will be designed to attenuate and discharge rainfall events up to and including a 1 in 1 year storm.
	6.5.17 Events exceeding the 1 in 1 year storm are proposed, would exceed the capacity of the infiltration blanket, and therefore it is proposed that a 450mm diameter overflow (1.85m above the base of the blanket) . into further geocellular storage is provided.
	6.5.18 This Geocellular storage with dimensions 130m2 x 2.4m and infiltration rate 1.40x10-3m/s (Integral Trial Pit B), has been designed to have sufficient storage to attenuate the 1 in 100 year rainfall event (including an allowance for 45% Climate change). Similar to the infiltration blanket the crates storage is designed to access the more permeable material found within the previous infiltration testing conducted by integral.
	6.5.19 The geocellular crates may be prone to calcification due to the mineral content of the water discharging into the site. Due to the incorporation of the infiltration banket these crates will not be used regularly, reducing the potential mineral buildup within the crated storage and further maintenance requirements.
	6.5.20 An additional overflow pipe from the crated storage has been included as a final measure for preventing flows overtopping in more extreme events into existing gardens. This pipe would be a new connection to the Wessex Water sewer, removing the existing 150mm connection within gardens to the north of the site that currently conveys overland flow routing in all rainfall events. The discharge through the pipe would be only in extreme events over and above the designed capacity of the system proposed.
	6.5.21 In summary the proposed SuDS strategy has incorporated:
	6.5.22 The proposed Drainage Strategy layout utilising SuDS techniques is included in Appendix B. A summary of each of the proposed SuDS techniques is shown in Figure 6-1 on the following pages, with more detail regarding the performance of each treatment device contained within Appendix E.
	6.5.23 Green roofs are proposed to be utilised within the site. For this stage the entirety of each green roof has not been utilised in the drainage design, these areas are subject to change during detailed design and therefore have been excluded from all hydraulic calculations.
	6.5.24 Raingardens are proposed to be utilised within the site. For this stage the entirety of each garden has not been utilised in the drainage design, these areas are subject to change during detailed design and therefore have been excluded from all hydraulic calculations.
	6.5.25 The proposed housing roof areas will drain into a proposed piped surface water system via rainwater downpipes. This piped network will discharge through a series of underground geo-cellular attenuation tanks. The attenuation tanks have been designed to infiltrate.
	6.5.26 All the proposed road areas (including parking areas) are to be permeable, with surfacing comprising either permeable concrete block paving, or porous asphalts. The sub-base to these permeable paved areas will be continuous, therefore providing conveyance for surface water runoff to move laterally through the sub-base material.
	6.5.27 The land drain/dry swale is proposed to intercept surface water overland flows across site. The infiltration through the granular sub-base will provide a form of treatment and it will convey surface water to the central channel.

	6.6 Proposed Surface Water Strategy Modelling Results
	6.6.1 The surface water drainage system has been designed to prevent flooding in any part of the site and contain surface water during a 100yr storm event plus 45% climate change.
	6.6.2 It is anticipated that all surface water flows would infiltrate into the ground and conservative infiltration rates have been sued to calculate the required attenuation to be provided.
	6.6.3 The proposed site attenuation requirements are set out in the table below, summarises the microdrainage calculations contained within Appendix D. A conservative infiltration rate which was achieved in a test at shallow depth has been used, although testing has indicated that a high infiltration can be achieved onsite at the designed depth of the infiltration features, the positions of the proposed infiltration feature varies slightly from where the proposed test was completed, as such using the lower infiltration rate allows for sensitivity testing for the proposed site drainage design (both referred to within Section 6.4 of this report).
	6.6.4 The existing overland flows attenuation requirements set out in the table below, summarises the microdrainage calculations contained within Appendix D. The infiltration feature is designed to infiltrate at the same depth at which the nearest test was undertaken, a (refer to Section 6.4 of this report).
	6.6.5 The proposed attenuation arrangement is illustrated on the accompanying drainage strategy plan in Appendix B.

	6.7 Overland Flows
	6.7.1 The NPPF requires that surface water drainage systems should cope with events that exceed the design capacity of the system. Any rainfall event with intensity in excess of that of the design capacity of the development surface water drainage network may result in temporary above ground flooding, potentially giving rise to overland flows. This excess water should be safely stored or conveyed from the site without adverse impacts to the development proposals, adjacent existing development or downstream.
	6.7.2 The existing site naturally falls from south to north, and the proposed site falls in the same direction. Should an exceedance storm event occur, and surface flooding start to occur within the development site, flows will therefore generally be collected and controlled within the proposed attenuation features. Finished floor levels to new residential dwellings will require elevation above exceedance routes. Open space design will ensure natural flow paths are not intercepted by new development infrastructure, with fences, walls and other potential obstructions designed to make provision to allow exceedance flows to continue above ground unhindered during extreme rainfall events.An Overland Flows Plan Appendix B has been produced for the proposed site indicating direction of surface water movement and how is contained within the site.

	6.8 Water Quality
	6.8.1 Pollution control measures have been included to minimise the risk of contamination or pollution emanating from surface water runoff from the development entering the receiving watercourse. The onsite surface water drainage system has been designed to comply with the requirements of the SuDS treatment train as laid out by CIRIA SuDS Manual.
	6.8.2 Table 26.2 of the CIRIA SuDS Manual provides the pollution hazard indices for different land use classifications. Residential Roofs exhibit low pollution hazard level for surface water runoff as shown in the table below:
	6.8.3 The proposed permeable paving build-up to the access road will provide high levels of pollutant removal. Whilst the proposed geo-cellular attenuation tanks will not provide any meaningful removal of pollutants, a proprietary treatment device such as a Downstream Defender could be provided upstream of the tanks, which would provide some pollutant removal during most storm events.
	6.8.4 The table below summarises the treatment efficiency of different SuDS components discharging to surface waters as detailed in Chapter 26 of the SuDS Manual.


	7 Adoption and Maintenance
	7.1 SuDS Maintenance Schedule
	7.1.1 The proposed surface water drainage system comprises different components, the long-term management and maintenance for which may fall to different parties. The access road has been designed as a permeable paved road, into which no other surface water runoff is discharged (i.e. no plot drainage is connected into it). This will be privately maintained by a private estates management company.
	7.1.2 The rest of the drainage network is conveying runoff from individual residential plots. The piped drainage network is unlikely to be considered for adoption by Thames Water, as Thames Water will not currently consider adoption of the proposed geo-cellular attenuation tanks. The majority of the surface water drainage network, including the tanks, will therefore need to be maintained by a private estates management company.
	7.1.3 The following table outlines typical maintenance requirements for attenuation tanks. This will be privately maintained by a private estates management company.
	7.1.4 The following table outlines typical maintenance requirements for permeable paving. This will be privately maintained by a private estates management company.
	7.1.5 The following table outlines typical maintenance requirements for Bioretention Systems in the form of raingardens and water butts. This will be privately maintained by a private estates management company.
	7.1.6 The following table outlines typical maintenance requirements of the Owner / Occupier Appointed Management Company for other drainage features, such as pipes, chambers, and flow control devices.

	7.2 SuDS Construction
	7.2.1 The construction of SuDS usually only requires the use of standard civil engineering construction and landscaping operations, such as excavation, filling, grading, top soiling, seeding, planting etc. These operations are specified in various standard construction documents, such as the Civil Engineering Specification for the Water Industry (CESWI).
	7.2.2 Construction of permeable paving is regulated by the Building Regulations Part H (Drainage and Waste Disposal) which sets out the requirements for drainage of rainwater from the roofs of buildings.
	7.2.3 During construction, any surfaces which are intended to enable infiltration must be protected from compaction. This includes protecting from heavy traffic or storage of materials.
	7.2.4 Water contaminated with silt must not be allowed to enter drains as it may cause pollution. All parts of the drainage system must be protected from construction runoff to prevent silt clogging the system and causing pollution downstream. Measures to prevent this include soil stabilisation, early construction of sediment management basins, channelling runoff away from surface water drains, and erosion prevention measures.
	7.2.5 After the end of the construction period and prior to handover to the site owner/operator:
	7.2.6 Detailed guidance on the construction related issues for SuDS is available in the SuDS Manual (CIRIA C753 2015).

	7.3 Biodiversity
	7.3.1 Within the site careful measures have been put in place to retain or improve (if possible) existing habitats. Notably, to the Northwest corner of the site there is a grassland restoration region with the potential opportunity to restore the species rich grassland.
	7.3.2 Within the central drainage trench, there has been the addition of planting and wet woodland to increase the biodiversity within the site. There is also the incorporation of scrapes and swales within the central trench, these features provide a species rich environment within the site while also providing a betterment to the overland flows as existing.
	7.3.3 Where possible the overland flows have intentionally been designed to behave as existing, while also, where possible providing a betterment by the incorporation of SuDS features. Flows into the central drainage trench are expected to be reduced with the introduction of drainage in cluster 1 & 2, reducing the catchment area draining into this area.
	7.3.4 Though yet to be confirmed, rain gardens and green rooves can be incorporated through the site, to provide ecological benefits, water treatment and also increase the time for Surface Water to reach the proposed network.


	8 Foul Water
	8.1.1 Wessex Water’s sewer asset records are contained within Appendix A of this report and have been used to inform this drainage strategy.
	8.1.2 Foul flows from the site are to drain via a conventional piped gravity network into the existing 225mm diameter foul sewer, with manhole reference 6201, discharging away from the site located adjacent the site access within Englishcombe Lane.
	8.1.3 Foul sewerage flows from the development have been estimated using Sewer Sector Guidance of 4,000 litres per dwelling per day (note this figure is based on an assumed peaking factor of 6). Based on the proposed total of 16 dwellings, the peak foul flow rate is estimated as 0.75l/s.
	8.1.4 A pre-planning capacity enquiry has been submitted to Wessex Water detailing the number of dwellings and their type within the proposed development. The proposed foul drainage connection into manhole reference 6201 and the proposed peak foul discharge rate have been confirmed by Wessex Water. A copy of this correspondence can be found in Appendix F.
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