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Notes :

e GRID AND LEVELS BASED ON OSGB36 NATIONAL DATUM, DERIVED FROM THE

NATIONAL GPS NETWORK. SUPPLIED DRAWING ALIGNED TO OS TILE.

e  DRAINAGE INFORMATION HAS BEEN DETERMINED WITHOUT MAN ENTRY INTO

CHAMBERS AND WHILST EVERY EFFORT HAS BEEN MADE TO CORRECTLY IDENTIFY
THIS INFORMATION, IT SHOULD ALWAYS BE CHECKED IN AREAS THAT ARE CRITICAL
TO THE FUTURE PROPOSAL.
e ALL SEWERS ARE PRESUMED TO BE STRAIGHT BETWEEN CHAMBERS UNLESS
PROVEN THROUGH TRACING TECHNIQUES.
e TREE AND HEDGE SPECIES HAVE BEEN IDENTIFIED AS ACCURATELY AS POSSIBLE
BUT SHOULD BE CROSS CHECKED IN CRITICAL AREAS.
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Colours generally indicate the use of the sewer/drain (i.e Red - Foul, Dark Blue - Surface, Magenta - Combined/Dual Use,
Light Green - Highway Drain, Mid Green - Overflow) styles of line are shown on the key in sample/typical colours.
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Information in this plan is provided for identification purposes only. No warranty as to accuracy is given or implied. The precise route of pipe work may not exactly match that shown. Wessex Water
does not accept liability for inaccuracies. Sewers and lateral drains adopted by Wessex Water under the Water Industry (Schemes for Adoption of Private Sewers) Regulations 2011 are to be
plotted over time and may not yet be shown. In carrying out any works, you accept liability for the cost of any repairs to Wessex Water apparatus damaged as a result of your works. You are
advised to commence excavations using hand tools only. Mechanical digging equipment should not be used until pipe work has been precisely located. If you are considering any form of
building works and pipe work is shown within the boundary of your property or a property to be purchased (or very close by) a surveyor should plot its exact position prior to commencing
works or purchase. Building over or near Wessex Water’s apparatus is not normally permitted.



Appendix B

Proposed Site Plan

Proposed Drainage Strategy

Proposed Catchment Plan

External Surface Water Strategy Section
Overland Flows Plan

Standard Details

Sustainable Drainage Strategy
30210292-AUK-XX-XX-RP-DE-0001_P03



NOTES:

This layout is indicative and fundamentally for ongoing design coordination & development post planning.

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.

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 Arboricultural Drawings 30210292-AUK-XX-XX-DR-Z2Z-0002-01-Tree Constraints Plan and 30210292-AUK-XX-XX-DR-ZZ-0003-01-Tree Impact

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.

Refer to the lllustrative Landscape Masterplan Drawing: 30210292 AUK_XX-XX-DR-LA-0005 and
to the Landscape Strategy Report: 30210292-AUK-XX-XX-RP-LA-0001 for further details

|

Refuse and Recycling

Entrance Iane includes formal delineation of collection point/for 16 x 360L
waste/recycllng wheelie bins and 4 x 140l food waste bins/- refer to
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é ATKSAO1 ATKSAO1 2.78 1.00E-05 | 0.1001 0.8m 11/08/2023
< ATKSAO2 ATKSAO2 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 C 4.1 1.00E-03 | 14.7600 1.7m 15/06/2017
-'2 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
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C8062: Soakaway Test Record Sheet

Soakaway Reference SA1 Operative SF
Date 11.08.2023 Granular infill used No
Pit Depth (m) 0.75 Water Supply IBC
Pit Length (m) 0.30 Pump used No
Pit Width (m) 0.30
Test 1 Test 2 Test 3
25% effective depth (m) 0.68 25% effective depth (m) 0.68 25% effective depth (m) 0.68
Ground Water Level (m) - Ground Water Level (m) - Ground Water Level (m) -
Volume of water used (m3) 10 Litres Volume of water used (m3) 10 Litres Volume of water used (m3) 10 Litres
Time to add water (mins) 45 secs Time to add water (mins) 45 secs Time to add water (mins) 45 secs

Time Time (minutes) | Water Depth (m) Time Time (minutes) | Water Depth (m) Time Time (minutes) | Water Depth (m)
10:00:00 AM 0.00 0.45 10:30:00 AM 0.00 0.45 11:20:00 AM 0.00 0.45
1.00 1.00 1.00 0.45
2.00 0.47 2.00 0.49 2.00 0.46
3.00 3.00 0.50 3.00
4.00 4.00 4.00
5.00 0.51 5.00 0.52 5.00 0.51
10.00 0.58 10.00 0.54 10.00 0.52
15.00 0.62 15.00 0.56 15.00 0.54
20.00 0.68 20.00 0.60 20.00 0.57
25.00 0.70 25.00 0.63 25.00 0.60
30.00 30.00 0.66 30.00 0.63
35.00 35.00 0.67 35.00 0.65
40.00 0.42 40.00 0.68 40.00 0.67
45.00 45.00 0.69 45.00 0.69

Contract Name:

Contract ID:

Client:

Instrument: used:

Englishcombe

C8062

Atkins

Dip Meter




C8062: Soakaway Test Record Sheet

Soakaway Reference SA2 Operative SF
Date 11.08.2023 Granular infill used No
Pit Depth (m) 0.85 Water Supply IBC
Pit Length (m) 0.30 Pump used No
Pit Width (m) 0.30
Test 1 Test 2 Test 3

25% effective depth (m) 0.78 25% effective depth (m) 0.78 25% effective depth (m)

Ground Water Level (m) - Ground Water Level (m) - Ground Water Level (m)

Volume of water used (m3) 10 Litres Volume of water used (m3) 10 Litres Volume of water used (m3)

Time to add water (mins) 45 secs Time to add water (mins) 45 secs Time to add water (mins)

Time Time (minutes) | Water Depth (m) Time Time (minutes) | Water Depth (m) Time Time (minutes) | Water Depth (m)
12:10:00 PM 0.00 0.55 02:35:00 PM 0.00 0.55
1.00 0.56 1.00 0.56
2.00 0.57 2.00
3.00 0.58 3.00 0.56
4.00 4.00
5.00 0.59 5.00 0.57
10.00 0.61 10.00 0.57
15.00 0.63 15.00 0.58
20.00 0.64 20.00 0.60
25.00 0.65 25.00 0.61
30.00 0.66 30.00 0.62
35.00 0.68 35.00 0.63
40.00 0.69 40.00 0.64
45.00 0.70 45.00 0.64
50.00 0.71 50.00
55.00 0.71 55.00 0.65
60.00 0.72 60.00 0.65
90.00 0.74 90.00 0.68
120.00 0.78 120.00 0.69

Instructed to stop test by onsi

te Engineers

Contract Name:

Contract ID:

Client:

Instrument: used:

Englishcombe

C8062

Atkins

Dip Meter




C8062: Soakaway Test Record Sheet

Soakaway Reference SA2 Operative SF
Date 11.08.2023 Granular infill used No
Pit Depth (m) 0.85 Water Supply IBC
Pit Length (m) 0.30 Pump used No
Pit Width (m) 0.30
Test 1 Test 2 Test 3
25% effective depth (m) 0.78 25% effective depth (m) 0.78 25% effective depth (m)
Ground Water Level (m) - Ground Water Level (m) - Ground Water Level (m)
Volume of water used (m3) 10 Litres Volume of water used (m3) 10 Litres Volume of water used (m3)
Time to add water (mins) 45 secs Time to add water (mins) 45 secs Time to add water (mins)
Time Time (minutes) | Water Depth (m) Time Time (minutes) | Water Depth (m) Time Time (minutes) | Water Depth (m)
12:10:00 PM 0.00 0.55 02:35:00 PM 0.00 0.55
1.00 0.56 1.00 0.56
2.00 0.57 2.00
3.00 0.58 3.00 0.56
4.00 4.00
5.00 0.59 5.00 0.57
10.00 0.61 10.00 0.57
15.00 0.63 15.00 0.58
20.00 0.64 20.00 0.60
25.00 0.65 25.00 0.61
30.00 0.66 30.00 0.62
35.00 0.68 35.00 0.63
40.00 0.69 40.00 0.64
45.00 0.70 45.00 0.64
50.00 0.71 50.00
55.00 0.71 55.00 0.65
60.00 0.72 60.00 0.65
90.00 0.74 90.00 0.68
120.00 0.78 120.00 0.69
Instructed to stop test by onsite Engineers

Contract Name:

Contract ID:

Client:

Instrument: used:

Englishcombe

C8062

Atkins

Dip Meter




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPA
Prepared By: DB Date: 15/06/2017 Sheet: | of 8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 2.60 Width (m): 0.70 Depth (m): 2.00
Remarks:
Test | Test 2 Test 3
Effective Storage Depthys_ ;55 (M) 0.22 0.23 0.26
A = Surface Areasy, (m?) 3.27 331 3.54
V = Effective Storage Volume;s.,sy (m°) 0.40 0.41 0.47
t = Timeys 255 (Mins) 0.9 0.885 151
Soil Infiltration Rate (m/s) 2.32E-03 2.33E-03 1.48E-03
Design Soil Infiltration Rate (m/s) 1.48E-03
Time (mins)
0.5 1 1.5 2 2.5 3
0
=f=—Test 1
== Test 2
Test 3
0.5

Depth to Water (m)
=

15




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPB
Prepared By: DB Date: 15/06/2017 Sheet: 2 0of 8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 2.30 Width (m): 0.70 Depth (m): 2.40
Remarks:
Test | Test 2 Test 3
Effective Storage Depthys_ ;55 (M) 0.30 0.25
Could only develop small
A = Surface Areasy, (mz) 3.38 3.1 head of water, drained
_ . 3 0.47 0.40 away too quickly to
V = Effective Storage Volume;;s_ ;54 (M) . . monitor. Not possible to
t = Timeys 359 (mMins) 1.7 1.52 complete test, but rate no
worse than Test | and 2
Soil Infiltration Rate (m/s) 1.40E-03 1.42E-03
Soil Infiltration Rate (m/s) 1.40E-03
Time (mins)
0.5 1 1.5 2.5 3 3.5
0 1
I
—g—Test 1
=fli=Test 2
0.5 —
E 1
8
=
2
£
Q
[}
o 15

2.5

|




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPC-1I
Prepared By: DB Date: 15/06/2017 Sheet: 30of8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 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
Test |
Effective Storage Depthys_ ;55 (M) 0.42
A = Surface Areagy, (m?) 428 See separate See separate
. sheets for other | sheets for other

V = Effective Storage Volumess.sy (M) o7 test details test details

t = Timeys 359 (mMins) 4.5

Soil Infiltration Rate (m/s) 6.07E-04

Design Soil Infiltration Rate (m/s) 6.07E-04

Time (mins)
0 2 4 6 10 12 14
O 1
I
=¢—=Test 1
0.5

Depth to Water (m)
=

15




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test

BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPC-2
Prepared By: DB Date: 15/06/2017 Sheet: 4 0of 8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 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

Depth to Water (m)
=

15

Test 2
Effective Storage Depthys_ ;55 (M) 0.35
See separate See separate
A = Surface Areasy, (m?) P 3.82 P
. sheets for other sheets for other
= : . . 0.58 .
V = Effective Storage Volumeys.sy (M) test details test details
t = Timeys.z554, (Mins) 6.17
Soil Infiltration Rate (m/s) 4.10E-04
Design Soil Infiltration Rate (m/s) 4.10E-04
Time (mins)
2 4 6 8 10 12 14
° i
== Test 2
0.5




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPC-3
Prepared By: DB Date: 15/06/2017 Sheet: 50of8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 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
Test 3
Effective Storage Depthys_ ;55 (M) 0.3
A = Surface Arease, (m?) See separate See separate 3.54
. sheets for other | sheets for other

V = Effective Storage Volumers.sy (') test details test details 050

t = Timeys.z554, (Mins) 9.575

Soil Infiltration Rate (m/s) 2.48E-04

Design Soil Infiltration Rate (m/s) 2.48E-04

Time (mins)
2 4 6 8 10 12 14
O 1
I
Test 3
0.5

Depth to Water (m)
=

15




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPF
Prepared By: DB Date: 15/06/2017 Sheet: 6 of 8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): Width (m): 0.70 Depth (m): 3.50
Remarks:
Test | Test 2 Re-Test of |
Effective Storage Depthys_ ;55 (M) 0.25 0.30 0.25
A = Surface Areasyy, (mz) 4.55 4.97 4.55
V = Effective Storage Volume;s_ sy (m3) 0.61 0.74 0.6l
t = Timeys. 255 (mins) 0.4 06 0.95
Soil Infiltration Rate (m/s) 5.98E-03 4.11E-03 2.36E-03
Design Soil Infiltration Rate (m/s) 2.36E-03
Time (mins)
0.5 1 1.5 2 2.5 3
0
=f=—Test 1
0.5 =fll—Test2 | —
Test 3
1
1.5

Depth to Water (m)
N

2.5

3.5




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPK
Prepared By: DB Date: 15/06/2017 Sheet: 7 of 8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 2.70 Width (m): 0.70 Depth (m): 2.40
Remarks:
Test | Test 2 Re-Test of |
Effective Storage Depthys_ ;55 (M) 0.25 0.25 0.285
A = Surface Areasgy (m?) 3.59 3.59 3.83
V = Effective Storage Volume;s.,sy (m°) 0.47 0.47 0.54
t = Timeys 255 (Mins) 2.4 3.5625 535
Soil Infiltration Rate (m/s) 9.08E-04 6.16E-04 4.38E-04
Design Soil Infiltration Rate (m/s) 4.38E-04
Time (mins)
0 1 2 3 5 7 8 9 10
0 1
|
=f=—Test 1
=fl=Test 2
05 Test3 | |
E 1
g
2
]
£
Q
[
o 15
2

2.5




Integrale

Geotechnical & Environmental Consultants

Suite 7

Woestway Farm Business Park
Wick Road

Bishop Sutton

BS39 5XP

Tel: +44 (0) 1275 333 036
Email: info@integrale.uk.com

Job No: 1805 Soil Infiltration Rate Test
BRE 365 (2007) Soakaway Design
Job Name: Land South of Westleaze Road, Charminster Hole: TPN
Prepared By: DB Date: 15/06/2017 Sheet: 8 of 8
Checked By: AH Date: 22/06/2017
Date of Test: 12th June 2017
Length (m): 2.60 Width (m): 0.70 Depth (m): 2.80
Remarks:
Test | Test 2 Re-Test of |

Effective Storage Depthys_ ;55 (M) 0.48 0.56 0.5

A = Surface Areagy, (m?) 4.96 5.48 5.12

V = Effective Storage Volume;s.,sy (m°) 0.86 1.0 091

t = Timeys. 255 (mins) 12.1 21.33 20.87

Soil Infiltration Rate (m/s) 2.41E-04 1.44E-04 1.42E-04

Design Soil Infiltration Rate (m/s) 1.42E-04

Time (mins)
5 10 15 20 25 30
0
=f=—Test 1
== Test 2
0-> Test3 | |

Depth to Water (m)
=
(9]

2.5




Appendix D

Greenfield Runoff Rate Estimation
Hydrology Memo

Surface Water Microdrainage Calculations
Foul Drainage Calculations

ustainable Drainage Strategy
30210292-AUK-XX-XX-RP-DE-0001_P02



Mv Greenfield runoff rate

hrwallingford estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Daniel Hadaway Site Details
Site name: Englishcoombe Lane Latitude: 51.36743°N
Site location: Bath Longitude: womee

This is an estimation of the greenfield runoff rates that are used to meet normal best

practice criteria in line with Environment Agency guidance “Rainfall runoff managementﬂefarence:
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-

statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates

may be the basis for setting consents for the drainage of surface water runoff from Date:

sites.

2428194180
Feb 12 2024 16:40
Runoff estimation FEH Statistical

approach

Notes

Nls <2.01/s/ha?
Site characteristics (1)1 Qean

Total site area (ha): 142 When Qgpp is < 2.0 I/s/ha then limiting discharge
rates are set at 2.0 I/s/ha.
Methodology
Quep estimation method:  Specify QMed manually
. 12.4
Quep (1/s): (2) Are flow rates < 5.0 I/s?
Qsar / Quep factor: 1.08

Where flow rates are less than 5.0 |/s consent

for discharge is usually set at 5.0 I/s if blockage

Hydrological
characteristics Default Edited from vegetation and other materials is possible.
Lower consent flow rates may be set where the
SAAR (mm): 818 818 y
blockage risk is addressed by using appropriate
Hydrological region: 8 8 drainage elements.
Growth curve factor 1 year. 0.78 0.78
Growth curve factor 30 1.95 1.95 (3) |Is SPR/SPRHOST < 0.3?
years:
Growth curve factor 100 2.43 2.43 Where groundwater levels are low enough the
years:
use of soakaways to avoid discharge offsite
Growth curve factor 200 278 278
years: would normally be preferred for disposal of
surface water runoff.
Greenfield runoff rates  run Edited
Qsar {I/8): 1333
1in 1year (I/s): 104
1in 30 years {I/s): 25.99
1in 100 year (I/s): 32.39
1in 200 years {I/s): 31.06

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com.
The use of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at
www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use
of these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the
Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational

characteristics of any drainage scheme.



Memo

SUBJECT TO

Englishcombe Lane Hydrology Daniel Hadaway (Arcadis)

DATE OUR REF

3 July 2024 30210292-AUK-XX-XX-RP-CW-0002-01
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)?.

2. Catchment Delineation and Descriptors

Catchment boundaries above 0.5km? 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 <0.5km?,

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 (0.08km?).

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-
caall347-4ff7-4¢89-b707-bf5bb1c05d79.pdf

2 UK Centre for Ecology & Hydrology (2024). Flood Estimation Handbook Web Service, accessed July 2024 via: https://fehweb.ceh.ac.uk/

Arcadis Consulting (UK) Limited, 2 Glass Wharf, Temple Quay, Bristol, BS2 OEL, T +44 (0)117 372 1200 arcadis.com

Arcadis Consulting (UK) Limited is a private limited company registered in England under registered number 02212959. Registered office at: 80 Fenchurch Street,
London EC3M 4BY, UK. Part of the Arcadis Group of Companies along with other entities in the UK. Regulated by RICS.

https://arcadiso365.sharepoint.com/teams/ch-103000399/Shared Documents/Project/05 Project execution/Deliverables/Flood Risk/Hydrology 2024/Tech Memo/Englishcombe Lane Hydrology Memo_Issued.docx
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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/

Figure 1 Catchment Overview

As there is no associated FEH catchment, point data has been obtained from the FEH Web Service? 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 (km?) 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 (0.026km?), 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 0.026km?, 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

https://arcadiso365.sharepoint.com/teams/ch-103000399/Shared Documents/Project/05 Project execution/Deliverables/Flood Risk/Hydrology 2024/Tech Memo/Englishcombe Lane Hydrology Memo_Issued.docx
2/3



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

As discussed in Section 2, the catchment is 0.08km? and the plot-scale equations within ReFH2 have been
used and the procedure outlined within the technical guidance* 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 (m?/s)
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 allowances* 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://arcadiso365.sharepoint.com/teams/ch-103000399/Shared Documents/Project/05 Project execution/Deliverables/Flood Risk/Hydrology 2024/Tech Memo/Englishcombe Lane Hydrology Memo_Issued.docx
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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/
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ON-SITE SURFACE WATER NETWORK
LOW INFILTRATION RATES

Arcadis Page 1

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

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm - ILow Inf. Rate

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 (1lkm) -0.025

D1 (1lkm) 0.384

D2 (lkm) 0.402

D3 (1lkm) 0.227

E (1km) 0.288

F (1km) 2.470

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30

Foul Sewage (1/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 Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S1.000 20.249 0.481 42.1 0.049 5.00 0.0 0.600 o 150 Pipe/Conduit o
S1.001 28.555 1.191 24.0 0.057 0.00 0.0 0.600 o 225 Pipe/Conduit &
$1.002 12.796 1.194 10.7 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit o
$2.000 31.612 1.573 20.1 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit 5]
S2.001 7.009 0.568 12.3 0.047 0.00 0.0 0.600 o 150 Pipe/Conduit ol
Network Results Table

PN Rain T.C. US/IL I I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
51.000 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
51.002 50.00 5.45 92.434 0.145 0.0 0.0 8.8 4.02 159.9 28.5
52.000 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
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Arcadis Page 2
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
Network Design Table for Storm - Low Inf. Rate
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
S1.003 4.545 0.019 241.9 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit &
$3.000 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 &
S$5.000 10.636 0.853 12.5 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit &
$3.001 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 &
S$7.000 7.407 0.530 14.0 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit &
S$3.002 16.449 0.640 25.7 0.069 0.00 0.0 0.600 o 225 Pipe/Conduit &
53.003 8.362 0.464 18.0 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit t@
$3.004 6.000 0.404 14.9 0.022 0.00 0.0 0.600 o 225 Pipe/Conduit &
$8.000 35.769 3.081 11.6 0.028 5.00 0.0 0.600 o 100 Pipe/Conduit &
58.001 0.799 0.143 5.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit t@
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S1.003 50.00 5.52 91.165 0.240 0.0 0.0 14.6 1.01 71.1 47.1
S$3.000 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
S$5.000 50.00 5.08 92.250 0.000 0.0 0.0 0.0 2.20 17.3 0.0
$3.001 50.00 5.27 91.272 0.142 0.0 0.0 8.7 2.58 102.5 27.9
56.000 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
S$3.002 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
S$3.004 50.00 5.45 89.491 0.272 0.0 0.0 16.6 3.41 135.7 53.4
$8.000 50.00 5.26 88.195 0.028 0.0 0.0 1.7 2.28 17.9 5.5
58.001 50.00 5.27 85.113 0.028 0.0 0.0 1.7 3.30 25.9 5.5
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Arcadis Page 3
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
Manhole Schedules for Storm - Low Inf. Rate
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |[Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1]95.456|1.350 |Open Manhole 1200(S1.000 94.106 150
S2194.975|1.350 | Open Manhole 1200(S1.001 93.625 225(S81.000 93.625 150
S3193.784|1.350 |Open Manhole 1200(S1.002 92.434 225(81.001 92.434 225
S4194.756|1.300 | Open Manhole 1200(S2.000 93.456 150
S$5193.183|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
S7192.685|1.539|0Open Manhole 0 OUTFALL S1.003 91.146 300
S8193.733|1.300 |Open Manhole 1200(S3.000 92.433 150
S9194.050|1.300 |Open Manhole 1200(S4.000 92.750 100
S10193.550|1.300|0Open Manhole 1200 |S5.000 92.250 100
S11]92.697|1.425|0pen Manhole 1200(S3.001 91.272 225183.000 91.397 150 50
S4.000 91.397 100
S5.000 91.397 100
S12]93.050|1.300|0pen Manhole 1200 (S6.000 91.750 100
S13]92.550|1.300|0pen Manhole 1200(S7.000 91.250 100
S$14]92.020|1.425|0pen Manhole 1200(S3.002 90.595 225(S83.001 90.595 225
S6.000 90.720 100
S7.000 90.720 100
S$15]91.380|1.425|0pen Manhole 1200(S3.003 89.955 225(S83.002 89.955 225
S16]90.916|1.425|0pen Manhole 1200(S3.004 89.491 225(83.003 89.491 225
S$17190.512|1.425|0Open Manhole 0 OUTFALL $3.004 89.087 225
S18(89.495|1.300|0pen Manhole 1200(S8.000 88.195 100
519|86.413|1.300|0Open Manhole 1200(S8.001 85.113 100|S8.000 85.113 100
S19(86.270|1.300|0Open Manhole 0 OUTFALL S8.001 84.970 100
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
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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Arcadis Page 4
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
Manhole Schedules for Storm - Low Inf. Rate
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
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
518 373618.238 163256.482 373618.238 163256.482 Required
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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
Manhole Schedules for Storm - Low Inf. Rate
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)

(m) (m) (m) (m)

S19 373633.356 163288.899 373633.356 163288.899 Required

S19 373633.728 163289.606 No Entry
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1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747

Date 22/07/2024 17:34
File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

PIPELINE SCHEDULES for Storm -

Low Inf. Rate

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)

5$1.000 o 150 S1 95.456 94.106 1.200 Open Manhole 1200
51.001 o 225 S2  94.975 93.625 1.125 Open Manhole 1200
51.002 o 225 S3  93.784 92.434 1.125 Open Manhole 1200
5$2.000 o 150 S4 94.756 93.456 1.150 Open Manhole 1200
S52.001 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
53.000 o 150 S8 93.733 92.433 1.150 Open Manhole 1200
54.000 o 100 S9 94.050 92.750 1.200 Open Manhole 1200
55.000 o 100 S10 93.550 92.250 1.200 Open Manhole 1200
53.001 o 225 sS11 92.697 91.272 1.200 Open Manhole 1200
56.000 o 100 s12 93.050 91.750 1.200 Open Manhole 1200
57.000 o 100 sS13 92.550 91.250 1.200 Open Manhole 1200

Downstream Manhole

PN Length Slope MH C.Level I.Level D.Depth MH
(m) (1:X) Name (m) (m) (m) Connection

51.000 20.249 42.1 s2  94.
51.001 28.555 24.0 s3  93.
51.002 12.796 10.7 s6  92.

52.000 31.612 20.1 s5 93.
52.001 7.009 12.3 s6  92.

51.003 4.545 241.9 s7  92.

$3.000 21.469 20.7 s11 92.

S4.000 15.452 11.4 s11 92.

$5.000 10.636 12.5 s11 92.

$3.001 17.568 25.9 sl14 92.

5S6.000 12.159 11.8 s14 92.

S7.000 7.407 14.0 s14 92.

975 93.625 1.200 Open Manhole
784 92.434 1.125 Open Manhole
665 91.240 1.200 Open Manhole

183 91.883 1.150 Open Manhole
665 91.315 1.200 Open Manhole

685 91.146 1.239 Open Manhole
697 91.397 1.150 Open Manhole
697 91.397 1.200 Open Manhole
697 91.397 1.200 Open Manhole
020 90.595 1.200 Open Manhole
020 90.720 1.200 Open Manhole

020 90.720 1.200 Open Manhole

MH DIAM., L*W
(mm)

1200

1200

1200

1200
1200

1200

1200

1200

1200

1200

1200
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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

PIPELINE SCHEDULES for Storm - Low Inf. Rate

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
S$3.002 o 225 S14 92.020 90.595 1.200 Open Manhole 1200
S$3.003 o 225 S15 91.380 89.955 1.200 Open Manhole 1200
S$3.004 o 225 Sl1l6 90.916 89.491 1.200 Open Manhole 1200
S8.000 o 100 S18 89.495 88.195 1.200 Open Manhole 1200
S$8.001 o 100 S19 86.413 85.113 1.200 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
S3.002 16.449 25.7 S15 91.380 89.955 1.200 Open Manhole 1200
S$3.003 8.362 18.0 Sl6 90.916 89.491 1.200 Open Manhole 1200
53.004 6.000 14.9 S17 90.512 89.087 1.200 Open Manhole 0
58.000 35.769 11.6 S19 86.413 85.113 1.200 Open Manhole 1200
$8.001 0.799 5.6 S19 86.270 84.970 1.200 Open Manhole 0
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1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747

Date 22/07/2024 17:34
File ENGLISHCOMBE MICRODRAIN. ..

Checked by

Designed by allenb7729

Innovyze

Network 2020.1.3

Area Summary for Storm - Iow Inf. Rate
Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (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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1210 Premeier Dr Ste 200
Chattanooga

EN 37421-3747

Date 22/07/2024 17:34

File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze Network 2020.1.3
Network Classifications for Storm - Low Inf. Rate
PN USMH Pipe Min Cover Max Cover Pipe Type MH MH MH Ring MH Type
Name Dia Depth Depth Dia Width Depth
(mm) (m) (m) (mm)  (mm) (m)
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
S52.000 sS4 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
S$5.000 S10 100 1.050 1.200 Unclassified 1200 0 1.200 Unclassified
$3.001 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 sS13 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
$3.003 sS15 225 1.200 1.430 Unclassified 1200 0 1.200 Unclassified
S3.004 Sle6 225 1.146 1.200 Unclassified 1200 0 1.200 Unclassified
$8.000 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 QOutfall Details for Storm -

Low Inf. Rate

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
$1.003 S7 92.685 91.146 0.000 0 0

Free Flowing QOutfall Details for Storm - Low Inf. Rate

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S$3.004 S17 90.512 89.087 0.000 0 0

Free Flowing Outfall Details for Storm - TLow Inf. Rate

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S$8.001 S19 86.270 84.970 0.000 0 0
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1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747

Date 22/07/2024 17:34
File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

Simulation Criteria for Storm - Low Inf. Rate
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 (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number
Number of Online Controls 2 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

of Storage Structures 3
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

FEH
100
1999

GB 373900 163850 ST 73900 63850

C (lkm) -0.025

D1 (1lkm) 0.384

D2 (lkm) 0.402

D3 (lkm) 0.227

E (1km) 0.288

F (1lkm) 2.470
Summer Storms Yes
Winter Storms No
Cv (Summer) 0.750
Cv (Winter) 0.840
Storm Duration (mins) 30
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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

Storage Structures for Storm - Low Inf. Rate

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 (m?)

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

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: S$8.001

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

0.000 6.0 1.201

6.0 0.0 22.4
1.200 6.0 16.4 1.950 0.0

22.4
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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

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm - TLow Inf. Rate

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 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 (lkm) -0.025
D1 (1km) 0.384
D2 (1lkm) 0.402
D3 (1lkm) 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.

US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S$1.000 S1 60 Summer 1 +0%
51.001 sS2 60 Summer 1 +0%
51.002 S3 60 Summer 1 +0%
52.000 sS4 60 Summer 1 +0%
S52.001 S5 60 Summer 1 +0%
S1.003 S6 1440 Winter 1 +0%
S$3.000 S8 60 Summer 1 +0%
54.000 S9 60 Summer 1 +0%

Water
Level
(m)

94.
93.
92.
93.
91.
89.
92.
92.

146
669
4717
488
925
775
468
750
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1210 Premeier Dr Ste 200

Chattanooga
EN 37421-3747

Date 22/07/2024 17:34

File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

Sl.
S1.
Sl.
S2.
S2.
.003

S1

S3.
sS4.

PN

000
001
002
000
001

000
000

US/MH
Name

S1
S2
S3
sS4
S5
S6
S8
S9

for Storm - TLow Inf. Rate

Surcharged Flooded

Depth
(m)

-0.111
-0.181
-0.182
-0.118
-0.108
-1.689
-0.115
-0.100

Volume
(m3)

.000
.000
.000
.000
.000
.000
.000
.000

O O O O O o o o

Half Drain Pipe
Flow
Cap. (1/s) (mins) (1/s)

Flow / Overflow Time

.15
.08
.08
.10
.17
.00 912
.12
.00

O O O O o o o o

O b O J Wk 0w

O o O 0NN

Level

Status Exceeded

OK
OK
OK
OK
OK
OK
OK
OK

©1982-2020 Innovyze




Arcadis

Page 14

1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747

Date 22/07/2024 17:34
File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm - Iow Inf. Rate
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S$5.000 S10 60 Summer 1 +0% 92.250

S$3.001 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

S$3.002 S14 60 Summer 1 +0% 100/60 Summer 90.659

S$3.003 S15 60 Summer 1 +0% 100/60 Summer 90.023

S3.004 S16 1440 Winter 1 +0% 88.358

S$8.000 S18 60 Summer 1 +0% 88.219

S8.001 S19 120 Winter 1 +0% 100/60 Summer 85.132

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

$5.000 S10 -0.100 0.000 0.00 0.0 OK
S$3.001 S11 -0.173 0.000 0.12 11.0 OK
5$6.000 S12 -0.100 0.000 0.00 0.0 OK
S7.000 S13 -0.100 0.000 0.00 0.0 OK
$3.002 S14 -0.161 0.000 0.18 16.3 OK
$3.003 S15 -0.157 0.000 0.20 19.3 OK
$3.004 S16 -1.358 0.000 0.00 744 0.0 OK
$8.000 s18 -0.076 0.000 0.13 2.3 OK
$8.001 S19 -0.082 0.000 0.07 0.8 OK
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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 - TLow Inf. Rate

Simulation Criteria

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

Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 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 (lkm) -0.025
D1 (1km) 0.384
D2 (1lkm) 0.402
D3 (1lkm) 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.

Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (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
S52.000 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
S$3.000 S8 60 Summer 30 +0% 92.493
S4.000 S9 60 Summer 30 +0% 92.750
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1210 Premeier Dr Ste 200

Chattanooga
EN 37421-3747

Date 22/07/2024 17:34

File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

Sl.
S1.
Sl.
sS2.
S2.
S1.
S3.
sS4.

PN

000
001
002
000
001
003
000
000

US/MH
Name

S1
S2
S3
sS4
S5
S6
S8
S9

for Storm - TLow Inf. Rate

Surcharged Flooded

Depth
(m)

-0.083
-0.151
-0.151
-0.097
-0.076
-1.155
-0.090
-0.100

Volume
(m3)

.000
.000
.000
.000
.000
.000
.000
.000

O O O O O o o o

Half Drain Pipe

Flow / Overflow Time Flow
Cap. (1/s) (mins) (1/s)
0.41 10.5
0.23 23.3
0.23 31.8
0.27 10.3
0.48 20.8
0.00 1824 0.0
0.33 12.2
0.00 0.0

Level
Status Exceeded

OK
OK
OK
OK
OK
OK
OK
OK
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1210 Premeier Dr Ste 200
Chattanooga
EN 37421-3747

Date 22/07/2024 17:34
File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm - Iow Inf. Rate
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S5.000 S10 60 Summer 30 +0% 92.250

S$3.001 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

S$3.002 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

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

$5.000 S10 -0.100 0.000 0.00 0.0 OK
S$3.001 S11 -0.133 0.000 0.34 31.3 OK
5$6.000 S12 -0.100 0.000 0.00 0.0 OK
S7.000 S13 -0.100 0.000 0.00 0.0 OK
$3.002 S14 -0.109 0.000 0.51 46.5 OK
$3.003 S15 -0.100 0.000 0.57 54.6 OK
$3.004 S16 -0.931 0.000 0.00 1416 0.0 OK
S$8.000 S18 -0.059 0.000 0.34 6.0 OK
$8.001 S19 -0.046 0.000 0.56 5.9 OK
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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
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 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 (lkm) -0.025
D1 (1km) 0.384
D2 (1lkm) 0.402
D3 (1lkm) 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.

US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
S1.000 S1 60 Summer 100 +45%
S1.001 S2 60 Summer 100 +45%
S1.002 S3 60 Summer 100 +45%
S52.000 sS4 60 Summer 100 +45%
S2.001 S5 60 Summer 100 +45%
S1.003 S6 2880 Winter 100 +45%
S$3.000 S8 60 Summer 100 +45%
S4.000 S9 60 Summer 100 +45%

Water
Level
(m)

94.213
93.737
92.545
93.537
92.028
91.424
92.525
92.750
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1210 Premeier Dr Ste 200

Chattanooga
EN 37421-3747

Date 22/07/2024 17:34

File ENGLISHCOMBE MICRODRAIN... |Checked by

Designed by allenb7729

Innovyze

Network 2020.1.3

100 year Return Period

Summary of Critical Results by Maximum Level (Rank

Surcharged
US/MH Depth
PN Name (m)

S1.000 S1 -0.043
51.001 S2 -0.113
S1.002 S3 -0.114
52.000 S4 -0.069
S2.001 S5 -0.005
51.003 S6 -0.041
S3.000 S8 -0.058
S4.000 S9 -0.100

1) for Storm - TLow Inf. Rate

Flooded Half Drain Pipe
Volume Flow / Overflow Time Flow Level
(m3) Cap. (1/s) (mins) (1/s) Status Exceeded
0.000 0.83 21.6 OK
0.000 0.48 47.9 OK
0.000 0.48 65.5 OK
0.000 0.55 21.2 OK
0.000 0.97 42.3 OK
0.000 0.00 0.0 OK
0.000 0.68 25.2 OK
0.000 0.00 0.0 OK
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1210 Premeier Dr Ste 200
Chattanooga

EN 37421-3747

Date 22/07/2024 17:34

File ENGLISHCOMBE MICRODRAIN. ..

Designed by allenb7729
Checked by

Innovyze

Network 2020.1.3

100 year Return Period Summary of Critical Results by Maximum Level (Ra

nk

S5.
S3.
S6.
S7.
S3.
S3.
S3.
S8.
S8.

1) for Storm -

Low Inf. Rate

Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

000 S10 60 Summer 100 +45% 92.250

001 S11 60 Summer 100 +45% 91.414

000 S12 60 Summer 100 +45% 91.750

000 S13 60 Summer 100 +45% 91.250

002 514 60 Summer 100 +45% 100/60 Summer 91.009

003 S15 60 Summer 100 +45% 100/60 Summer 90.324

004 S16 2880 Winter 100 +45% 89.680

000 S18 60 Summer 100 +45% 88.258

001 S19 60 Summer 100 +45% 100/60 Summer 85.235

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

55.000 S10 -0.100 0.000 0.00 0.0 OK
$3.001 S11 -0.083 0.000 0.70 64.5 OK
56.000 S12 -0.100 0.000 0.00 0.0 OK
57.000 S13 -0.100 0.000 0.00 0.0 OK
53.002 514 0.189 0.000 1.01 92.5 SURCHARGED
$3.003 S15 0.145 0.000 1.14 109.9 SURCHARGED
S$3.004 S16 -0.035 0.000 0.00 0.0 OK
$8.000 s18 -0.037 0.000 0.70 12.4 OK
58.001 S19 0.022 0.000 1.07 11.3 SURCHARGED
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ON-SITE SURFACE WATER NETWORK
HIGH INFILTRATION RATES

Arcadis Page 1

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

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm - High Inf. Rate

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 (1lkm) -0.025

D1 (1lkm) 0.384

D2 (1lkm) 0.402

D3 (1lkm) 0.227

E (1km) 0.288

F (1km) 2.470

Maximum Rainfall (mm/hr) 50

Maximum Time of Concentration (mins) 30
Foul Sewage (1/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 Area Time Area
(mins) (ha) | (mins) (ha)

0-4 0.205 4-8 0.035
Total Area Contributing (ha) = 0.240
Total Pipe Volume (m?®) = 3.006

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

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

0-4 0.245 4-8 0.027
Total Area Contributing (ha) = 0.272
Total Pipe Volume (m?®) = 2.662
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Arcadis Page 2
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
Time Area Diagram at outfall S19 (pipe S8.001)
Time Area Time Area
(mins) (ha) (mins) (ha)
0-4 0.021 4-8 0.007
Total Area Contributing (ha) = 0.028
Total Pipe Volume (m?®) = 0.287
Network Design Table for Storm - High Inf. Rate
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
S1.000 20.249 0.481 42.1 0.049 5.00 0.0 0.600 o 150 Pipe/Conduit C@
$1.001 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 C@
S2.000 31.612 1.573 20.1 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit @
5$2.001 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 &
S$3.000 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 &
S$5.000 10.636 0.853 12.5 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit &
$3.001 17.568 0.677 25.9 0.085 0.00 0.0 0.600 o 225 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
51.000 50.00 5.22 94.106 0.049 0.0 0.0 3.0 1.56 27.5 9.6
51.001 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
S52.001 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 4.6 1.01 71.1 47.1
S$3.000 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
S$5.000 50.00 5.08 92.250 0.000 0.0 0.0 0.0 2.20 17.3 0.0
$3.001 50.00 5.27 91.272 0.142 0.0 0.0 8.7 2.58 102.5 27.9
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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
Network Design Table for Storm - High Inf. Rate
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
S$6.000 12.159 1.030 11.8 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit &
S$7.000 7.407 0.530 14.0 0.000 5.00 0.0 0.600 o 100 Pipe/Conduit &
$3.002 16.449 0.640 25.7 0.069 0.00 0.0 0.600 o 225 Pipe/Conduit &
53.003 8.362 0.464 18.0 0.039 0.00 0.0 0.600 o 225 Pipe/Conduit c@
$3.004 6.000 0.404 14.9 0.022 0.00 0.0 0.600 o 225 Pipe/Conduit &
$8.000 35.769 3.081 11.6 0.028 5.00 0.0 0.600 o 100 Pipe/Conduit &
58.001 0.799 0.143 5.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit c@
Network Results Table
PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
56.000 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
S$3.002 50.00 5.38 90.595 0.211 0.0 0.0 12.9 2.59 103.0 41.4
53.003 50.00 5.43 89.955 0.250 0.0 0.0 15.2 3.10 123.2 49.1
S$3.004 50.00 5.45 89.491 0.272 0.0 0.0 16.6 3.41 135.7 53.4
$8.000 50.00 5.26 88.195 0.028 0.0 0.0 1.7 2.28 17.9 5.5
58.001 50.00 5.27 85.113 0.028 0.0 0.0 1.7 3.30 25.9 5.5
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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
Manhole Schedules for Storm - High Inf. Rate
MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) |[Depth| Connection |Diam.,L*W PN Invert Diameter PN Invert Diameter | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm) (mm)
S1|95.456|1.350 |Open Manhole 1200(S1.000 94.106 150
S2194.975|1.350 | Open Manhole 1200(S1.001 93.625 225(S81.000 93.625 150
S$3]93.784|1.350 | Open Manhole 1200(S1.002 92.434 225(81.001 92.434 225
S4194.756|1.300 | Open Manhole 1200(S2.000 93.456 150
S$5193.183|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
S7192.685|1.539|0Open Manhole 0 OUTFALL S1.003 91.146 300
S8193.733|1.300 |Open Manhole 1200(S3.000 92.433 150
S59]94.050|1.300|Open Manhole 1200(S4.000 92.750 100
S10193.550|1.300|0Open Manhole 1200 |S5.000 92.250 100
S11]92.697|1.425|0pen Manhole 1200(S3.001 91.272 225183.000 91.397 150 50
S4.000 91.397 100
S5.000 91.397 100
S12193.050(1.300|0Open Manhole 1200 (S6.000 91.750 100
S13192.550(1.300|Open Manhole 1200(S7.000 91.250 100
S$14]92.020|1.425|0pen Manhole 1200(S3.002 90.595 225(S83.001 90.595 225
S6.000 90.720 100
S7.000 90.720 100
S$15]91.380|1.425|0pen Manhole 1200(S3.003 89.955 225(S83.002 89.955 225
S16190.916|1.425|0pen Manhole 1200 |S3.004 89.491 225(53.003 89.491 225
S$17190.512|1.425|0Open Manhole 0 OUTFALL $3.004 89.087 225
518189.495|1.300|Open Manhole 1200(S8.000 88.195 100
519|86.413|1.300|0Open Manhole 1200(S8.001 85.113 100|S8.000 85.113 100
S19(86.270|1.300|0Open Manhole 0 OUTFALL S8.001 84.970 100
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
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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Date 22/07/2024 13:52 Designed by allenb7729
File ENGLISHCOMBE MICRODRAIN... |Checked by
Innovyze Network 2020.1.3
Manhole Schedules for Storm - High Inf. Rate
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)
(m) (m) (m) (m)
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
518 373618.238 163256.482 373618.238 163256.482 Required
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Innovyze Network 2020.1.3
Manhole Schedules for Storm - High Inf. Rate
MH Manhole Manhole Intersection Intersection Manhole Layout
Name Easting Northing Easting Northing Access (North)

(m) (m) (m) (m)

S19 373633.356 163288.899 373633.356 163288.899 Required

S19 373633.728 163289.606 No Entry
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Innovyze Network 2020.1.3
PIPELINE SCHEDULES for Storm - High Inf. Rate
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
S1.000 o 150 S1 95.456 94.106 1.200 Open Manhole 1200
51.001 o 225 S2  94.975 93.625 1.125 Open Manhole 1200
S$1.002 o 225 S3  93.784 92.434 1.125 Open Manhole 1200
S$2.000 o 150 S4 94.756 93.456 1.150 Open Manhole 1200
52.001 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
53.000 o 150 S8 93.733 92.433 1.150 Open Manhole 1200
54.000 o 100 S9 94.050 92.750 1.200 Open Manhole 1200
55.000 o 100 S10 93.550 92.250 1.200 Open Manhole 1200
53.001 o 225 sS11 92.697 91.272 1.200 Open Manhole 1200
56.000 o 100 s12 93.050 91.750 1.200 Open Manhole 1200
57.000 o 100 sS13 92.550 91.250 1.200 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
S1.000 20.249 42.1 S2  94.975 93.625 1.200 Open Manhole 1200
51.001 28.555 24.0 S3  93.784 92.434 1.125 Open Manhole 1200
$1.002 12.796 10.7 S6 92.665 91.240 1.200 Open Manhole 1200
S$2.000 31.612 20.1 S5 93.183 91.883 1.150 Open Manhole 1200
52.001 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
53.000 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
55.000 10.636 12.5 S11 92.697 91.397 1.200 Open Manhole 1200
$3.001 17.568 25.9 S14 92.020 90.595 1.200 Open Manhole 1200
56.000 12.159 11.8 S14 92.020 90.720 1.200 Open Manhole 1200
57.000 7.407 14.0 S14 92.020 90.720 1.200 Open Manhole 1200
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PIPELINE SCHEDULES for Storm - High Inf. Rate

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
S$3.002 o 225 S14 92.020 90.595 1.200 Open Manhole 1200
S$3.003 o 225 S15 91.380 89.955 1.200 Open Manhole 1200
S$3.004 o 225 Sl1l6 90.916 89.491 1.200 Open Manhole 1200
S8.000 o 100 S18 89.495 88.195 1.200 Open Manhole 1200
S$8.001 o 100 S19 86.413 85.113 1.200 Open Manhole 1200
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
S3.002 16.449 25.7 S15 91.380 89.955 1.200 Open Manhole 1200
S$3.003 8.362 18.0 Sl6 90.916 89.491 1.200 Open Manhole 1200
53.004 6.000 14.9 S17 90.512 89.087 1.200 Open Manhole 0
58.000 35.769 11.6 S19 86.413 85.113 1.200 Open Manhole 1200
$8.001 0.799 5.6 S19 86.270 84.970 1.200 Open Manhole 0
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Area Summary for Storm - High Inf. Rate

Pipe PIMP PIMP PIMP

Gross

Imp. Pipe Total

Number Type Name (%) Area (ha) Area (ha) (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 QOutfall Details for Storm - High Inf. Rate
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)

(m)

51.003 S7 92.685 91.146 0.000 0 0
Free Flowing Outfall Details for Storm - High Inf. Rate
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
$3.004 S17 90.512 89.087 0.000 0 0
Free Flowing Outfall Details for Storm - High Inf. Rate
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
58.001 519 86.270 84.970 0.000 0 0
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Simulation Criteria for Storm - High Inf. Rate
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 (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number
Number of Online Controls 2 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

of Storage Structures 3
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model

Return Period (years)
FEH Rainfall Version
Site Location

FEH
100
1999

GB 373900 163850 ST 73900 63850

C (lkm) -0.025

D1 (1lkm) 0.384

D2 (lkm) 0.402

D3 (lkm) 0.227

E (1km) 0.288

F (1lkm) 2.470
Summer Storms Yes
Winter Storms No
Cv (Summer) 0.750
Cv (Winter) 0.840
Storm Duration (mins) 30
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Storage Structures for Storm - High Inf. Rate

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 (m?)

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

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: S$8.001

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

0.000 6.0 1.201

6.0 0.0 22.4
1.200 6.0 16.4 1.950 0.0

22.4
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Innovyze Network 2020.1.3

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm - High Inf. Rate

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 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 (lkm) -0.025
D1 (1lkm) 0.384
D2 (1lkm) 0.402
D3 (lkm) 0.227
E (1km) 0.288
F (1lkm) 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
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 S1 60 Summer 1 +0% 94.146
51.001 S2 60 Summer 1 +0% 93.669
S1.002 S3 60 Summer 1 +0% 92.477
52.000 S4 60 Summer 1 +0% 93.488
S52.001 S5 60 Summer 1 +0% 91.925
51.003 S6 60 Summer 1 +0% 89.474
53.000 S8 60 Summer 1 +0% 92.468
54.000 S9 60 Summer 1 +0% 92.750
55.000 S10 60 Summer 1 +0% 92.250
5$3.001 S11 60 Summer 1 +0% 91.324
56.000 S12 60 Summer 1 +0% 91.750
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
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Innovyze Network 2020.1.3
1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm - High Inf. Rate
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)

S7.000 S13 60 Summer 1 +0% 91.250

S3.002 S14 60 Summer 1 +0% 100/60 Summer 90.659

$3.003 S15 60 Summer 1 +0% 100/60 Summer 90.023

S53.004 S16 60 Summer 1 +0% 88.123

$8.000 S18 60 Summer 1 +0% 88.219

58.001 S19 60 Summer 1 +0% 84.791

Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow / Overflow Time Flow Level
PN Name (m) (m3) Cap. (1/s) (mins) (1/s) Status Exceeded

S7.000 S13 -0.100 0.000 0.00 0.0 OK
$3.002 S14 -0.161 0.000 0.18 16.3 OK
S3.003 S15 -0.157 0.000 0.20 19.3 OK
$3.004 S16 -1.593 0.000 0.00 10 0.0 OK
58.000 S18 -0.076 0.000 0.13 2.3 OK
$8.001 S19 -0.422 0.000 0.00 8 0.0 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm - High Inf. Rate

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 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 (lkm) -0.025
D1 (1lkm) 0.384
D2 (1lkm) 0.402
D3 (lkm) 0.227
E (1km) 0.288
F (1lkm) 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
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 S1 60 Summer 30 +0% 94.174
51.001 S2 60 Summer 30 +0% 93.699
S1.002 S3 60 Summer 30 +0% 92.508
52.000 S4 60 Summer 30 +0% 93.509
S52.001 S5 60 Summer 30 +0% 91.957
51.003 S6 60 Summer 30 +0% 89.490
53.000 S8 60 Summer 30 +0% 92.493
54.000 S9 60 Summer 30 +0% 92.750
55.000 S10 60 Summer 30 +0% 92.250
5$3.001 S11 60 Summer 30 +0% 91.364
56.000 S12 60 Summer 30 +0% 91.750
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
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Innovyze Network 2020.1.3

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Storm - High Inf. Rate

Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period 