


























































Grovefield Way, Cheltenham – Addendum to Surface Water Management Plan 

1. Pre developments run off rates have been calculated on a pro rata basis from the original figures 

within the surface water management plan and FRA calculated using ICP SuDS within WinDES. 

The area of site roads covered by this drainage strategy is 0.374ha and approximately 22.7% of 

the total site area of 1.65ha. Rates previously calculated for the whole site in the FRA and 

Surface Water Management Plan included for the original planning consent were Qbar 8l/s. Q1 

6.6l/s. Q30 16.0l/s and Q100 20.5l/s and therefore pro rata for the roads (22.7%) would be Qbar 

1.8l/s. Q1 1.5l/s, Q30 3.6l/s and Q100 4.6l/s. 

2. The post development run-off rates have been calculated using WinDES network design. Refer to 

attached calculations. 

3. The post development run-off rates were calculated as 1.5l/s for Q1, 1.5l/s for Q30 and 1.8l/s for 

Q100+30% Climate Change. 

4. 250m3 of storage is used within the design as originally shown by calculations enclosed within 

the Surface Water Management Plan and drawing LP01. 

5. Although the Q1 event remains unchanged between pre and post development, there is 

betterment for all events with a lower frequency and higher magnitude than this. 

6. British Geological Survey maps included in the FRA for the approved scheme show the ground at 

the site location to have little or no infiltration. This was backed up by a site investigation report 

undertaken by Structural Soils Ltd. in July 2008 where no infiltration was recorded in 3 trial holes 

over the duration of testing undertaken in accordance with BRE365. Therefore, the use of 

soakaways is not practicable at this site. 

7. In the event of exceedance the pond will overtop with the water flowing towards the adjacent 

watercourse and away from the development.  
  



STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

PN Length
(m)

Fall
(m)

Slope
(1:X)

Area
(ha)

T.E.
(mins)

DWF
(l/s)

k
(mm)

HYD
SECT

DIA
(mm)

1.000 47.247 1.520 31.1 0.012 5.00 0.0 0.600 o 225
1.001 54.284 1.740 31.2 0.061 0.00 0.0 0.600 o 225
1.002 77.336 0.715 108.2 0.114 0.00 0.0 0.600 o 225

2.000 12.171 0.075 162.3 0.187 5.00 0.0 0.600 o 225

1.003 72.102 0.794 90.8 0.000 0.00 0.0 0.600 o 450
1.004 2.909 0.005 606.2 0.000 0.00 0.0 0.600 o 450
1.005 30.958 0.076 406.8 0.000 0.00 0.0 0.600 o 450
1.006 3.071 0.315 9.7 0.000 0.00 0.0 0.600 o 450

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ Area
(ha)

Σ DWF
(l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 0.00 5.33 36.900 0.012 0.0 0.0 0.0 2.36 93.6 0.0
1.001 0.00 5.72 35.380 0.073 0.0 0.0 0.0 2.35 93.5 0.0
1.002 0.00 6.74 33.640 0.187 0.0 0.0 0.0 1.26 50.0 0.0

2.000 0.00 5.20 33.000 0.187 0.0 0.0 0.0 1.02 40.7 0.0

1.003 0.00 7.31 32.700 0.374 0.0 0.0 0.0 2.13 339.4 0.0
1.004 0.00 7.37 31.906 0.374 0.0 0.0 0.0 0.82 130.2 0.0
1.005 0.00 7.88 31.901 0.374 0.0 0.0 0.0 1.00 159.3 0.0
1.006 0.00 7.89 31.825 0.374 0.0 0.0 0.0 6.54 1040.2 0.0
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Manhole Schedules for Storm

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

1 38.400 1.500 1050 1.000 36.900 225
2 36.660 1.280 1050 1.001 35.380 225 1.000 35.380 225
3 35.140 1.500 1050 1.002 33.640 225 1.001 33.640 225
4 34.200 1.200 1050 2.000 33.000 225
4 34.200 1.500 1350 1.003 32.700 450 1.002 32.925 225

2.000 32.925 225
5 32.430 0.524 1350 1.004 31.906 450 1.003 31.906 450
6 32.400 0.499 1350 1.005 31.901 450 1.004 31.901 450
7 32.400 0.575 1350 1.006 31.825 450 1.005 31.825 450

32.600 1.090 0 OUTFALL 1.006 31.510 450

 Transport Planning Associates
 21 Berkley Square
 Bristol
 BS8 1HP
 Date 16/12/2015 14:47
 File 151216 Surface Sp...
 Micro Drainage

 Designed By paul.graham
 Checked By
 Network W.12.2

 Page 2

©1982-2010 Micro Drainage Ltd



PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH DIAM., L*W
(mm)

1.000 o 225 1 38.400 36.900 1.275 1050
1.001 o 225 2 36.660 35.380 1.055 1050
1.002 o 225 3 35.140 33.640 1.275 1050

2.000 o 225 4 34.200 33.000 0.975 1050

1.003 o 450 4 34.200 32.700 1.050 1350
1.004 o 450 5 32.430 31.906 0.074 1350
1.005 o 450 6 32.400 31.901 0.049 1350
1.006 o 450 7 32.400 31.825 0.125 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH DIAM., L*W
(mm)

1.000 47.247 31.1 2 36.660 35.380 1.055 1050
1.001 54.284 31.2 3 35.140 33.640 1.275 1050
1.002 77.336 108.2 4 34.200 32.925 1.050 1350

2.000 12.171 162.3 4 34.200 32.925 1.050 1350

1.003 72.102 90.8 5 32.430 31.906 0.074 1350
1.004 2.909 606.2 6 32.400 31.901 0.049 1350
1.005 30.958 406.8 7 32.400 31.825 0.125 1350
1.006 3.071 9.7 32.600 31.510 0.640 0
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Setting Out Information - True Coordinates (Storm)

PN USMH
Name

Dia/Len
(mm)

Width
(mm)

US Easting
(m)

US Northing
(m)

Layout
(North)

1.000 1 1050 390793.135 221480.338

1.001 2 1050 390745.888 221480.433

1.002 3 1050 390693.795 221465.165

2.000 4 1050 390608.718 221439.696

1.003 4 1350 390618.709 221446.648

1.004 5 1350 390594.537 221514.577

1.005 6 1350 390593.561 221517.317

1.006 7 1350 390562.932 221512.818

PN DSMH
Name

Dia/Len
(mm)

Width
(mm)

DS Easting
(m)

DS Northing
(m)

Layout
(North)

1.006 0 390561.963 221515.733

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.006 32.600 31.510 0.000 0 0

 Transport Planning Associates
 21 Berkley Square
 Bristol
 BS8 1HP
 Date 16/12/2015 14:47
 File 151216 Surface Sp...
 Micro Drainage

 Designed By paul.graham
 Checked By
 Network W.12.2

 Page 4

©1982-2010 Micro Drainage Ltd



Online Controls for Storm

Hydro-Brake® Manhole: 7, DS/PN: 1.006, Volume (m³): 5.5

Design Head (m) 0.450 Diameter (mm) 67
Design Flow (l/s) 1.8 Invert Level (m) 31.825
Hydro-Brake® Type Md5 SW Only

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.4 1.200 3.0 3.000 4.7 7.000 7.2
0.200 1.5 1.400 3.2 3.500 5.1 7.500 7.5
0.300 1.5 1.600 3.4 4.000 5.4 8.000 7.7
0.400 1.7 1.800 3.7 4.500 5.8 8.500 7.9
0.500 1.9 2.000 3.9 5.000 6.1 9.000 8.2
0.600 2.1 2.200 4.0 5.500 6.4 9.500 8.4
0.800 2.4 2.400 4.2 6.000 6.7
1.000 2.7 2.600 4.4 6.500 6.9
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Storage Structures for Storm

Tank or Pond Manhole: S8, DS/PN: 1.004

Invert Level (m) 31.550

Depth (m) Area (m²) Depth (m) Area (m²)

    

0.000 225.0 1.000 275.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for
Storm

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

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

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 15 Winter 1 0%
1.001 15 Winter 1 0%
1.002 15 Winter 1 0% 30/15 Summer
2.000 15 Winter 1 0% 30/15 Summer
1.003 15 Winter 1 0%
1.004 15 Winter 1 0% 100/15 Summer
1.005 15 Winter 1 0% 100/15 Summer
1.006 240 Winter 1 0%

PN
US/MH
Name

Water
Level
(m)

Surch'ed
Depth (m)

Flooded
Volume
(m³)

Flow /
Cap.

O'flow
(l/s)

Pipe
Flow
(l/s) Status

1.000 1 36.917 -0.208 0.000 0.02 0.0 1.4 OK
1.001 2 35.424 -0.181 0.000 0.08 0.0 7.6 OK
1.002 3 33.738 -0.127 0.000 0.39 0.0 18.9 OK
2.000 4 33.132 -0.093 0.000 0.63 0.0 22.0 OK
1.003 4 32.806 -0.344 0.000 0.13 0.0 39.8 OK
1.004 5 32.082 -0.274 0.000 0.32 0.0 40.1 OK
1.005 6 32.066 -0.285 0.000 0.29 0.0 39.3 OK
1.006 7 31.964 -0.311 0.000 0.00 0.0 1.5 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

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

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 15 Winter 30 0%
1.001 15 Winter 30 0%
1.002 15 Winter 30 0% 30/15 Summer
2.000 15 Winter 30 0% 30/15 Summer
1.003 15 Winter 30 0%
1.004 15 Winter 30 0% 100/15 Summer
1.005 15 Winter 30 0% 100/15 Summer
1.006 480 Winter 30 0%

PN
US/MH
Name

Water
Level
(m)

Surch'ed
Depth (m)

Flooded
Volume
(m³)

Flow /
Cap.

O'flow
(l/s)

Pipe
Flow
(l/s) Status

1.000 1 36.929 -0.196 0.000 0.04 0.0 3.5 OK
1.001 2 35.456 -0.149 0.000 0.25 0.0 22.3 OK
1.002 3 34.009 0.144 0.000 1.10 0.0 53.3 SURCHARGED
2.000 4 33.325 0.100 0.000 1.54 0.0 53.8 SURCHARGED
1.003 4 32.879 -0.271 0.000 0.33 0.0 104.3 OK
1.004 5 32.223 -0.133 0.000 0.84 0.0 104.2 FLOOD RISK
1.005 6 32.196 -0.155 0.000 0.75 0.0 103.3 FLOOD RISK
1.006 7 32.092 -0.183 0.000 0.00 0.0 1.5 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

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

PN Storm
Return
Period

Climate
Change

First X
Surcharge

First Y
Flood

First Z
Overflow

O/F
Act.

Lvl
Exc.

1.000 15 Winter 100 +30%
1.001 15 Winter 100 +30%
1.002 15 Winter 100 +30% 30/15 Summer
2.000 15 Winter 100 +30% 30/15 Summer
1.003 15 Winter 100 +30%
1.004 15 Winter 100 +30% 100/15 Summer
1.005 15 Winter 100 +30% 100/15 Summer
1.006 960 Winter 100 +30%

PN
US/MH
Name

Water
Level
(m)

Surch'ed
Depth (m)

Flooded
Volume
(m³)

Flow /
Cap.

O'flow
(l/s)

Pipe
Flow
(l/s) Status

1.000 1 36.938 -0.187 0.000 0.06 0.0 5.8 OK
1.001 2 35.482 -0.123 0.000 0.42 0.0 37.5 OK
1.002 3 35.112 1.247 0.000 1.64 0.0 79.9 FLOOD RISK
2.000 4 33.642 0.417 0.000 2.56 0.0 89.4 SURCHARGED
1.003 4 32.932 -0.218 0.000 0.52 0.0 163.9 OK
1.004 5 32.394 0.038 0.000 1.30 0.0 161.1 FLOOD RISK
1.005 6 32.359 0.008 0.000 1.16 0.0 159.8 FLOOD RISK
1.006 7 32.269 -0.006 0.000 0.01 0.0 1.8 FLOOD RISK
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1 INTRODUCTION 

1.1 Transport Planning Associates (TPA) has been commissioned by Cotswold BMW Group to 
undertake a SuDS Management Plan for the access road to the constructed development of 
a car showroom at Grovefield Way, Cheltenham.    

1.2 This report provides a SuDS overview and considers the management of surface water, the 
use of SuDS and the maintenance required for those used within the application site. 

1.3 This SuDS management plan should be read in conjunction with the Surface Water 
Management Plan dated September 2015 produced by TPA in support of the consented 
planning application.  
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2 EXISTING SITE 

Site Details  

SITE DESCRIPTION 

2.1 The parcel of land as identified on the site location plan is located approximately 2 
kilometres west of Cheltenham town centre, approached by Grovefield Way, a major 
access road which joins the A40 approximately 800m north from the site. The existing site 
is located within the business sector of Cheltenham and is surrounded by either 
agricultural land or business buildings. There are no main rivers running through or in the 
immediate vicinity of the site, although there is an unnamed ordinary watercourse which 
runs along the northern boundary of the site before being culverted where it crosses 
beneath the A40. 

2.2 The site being drained comprises an access road with an approximate area of 0.374 
hectares. There is a level difference of up to 6m. 

Drainage Features 

2.3 The development site is classified as being Greenfield with the site being solely covered in 
vegetation. The Surface Water run-off for the site is accepted at the Greenfield run-off rate, 
in accordance with the SuDS Manual. 

2.4 Windes and the ICP-SUDS was used to calculate the Greenfield Run-off rate for the full 
onsite development, (IH124 would be used if the development site is greater than 50 ha in 
area). The full site area, amounts to approximately 2.35 ha and based on Flood Studies 
Report (FSR) Figure I.2.4, gives a QBARrural (average annual flood) rate of 8 l/s. The whole 
proposed development must not generate more runoff than this if it is proposed to 
discharge to a natural watercourse. 

2.5 The access road will provide 0.374ha of impermeable area, made up of road and footway 
construction. 
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3 SUDS OVERVIEW  

3.1 Surface water run-off from the development will discharge at the restricted Greenfield run-off 
rate, this will be achieved using on-site attenuation in the form of a pond.  

3.2  It is proposed that a management company will adopt all SuDS infrastructure. 

Proposed SuDS 

3.3 The hierarchy of surface water disposal stated within The Building Regulations approved 
document Part H is as follows: 

 An adequate soakaway/infiltration system  
 A watercourse 
 A sewer  

3.4 Infiltration rates of soils are measured by undertaking infiltration/soakaway testing, this 
should be undertaken in accordance with BRE 365. Soakaways should also be designed in 
accordance with BRE 365.  

3.5 The soakaway test results within the FRA prove that infiltration drainage is not a feasible 
option of surface water disposal at the site. 

Pond  

3.6 Ponds provide surface water attenuation, water quality treatment and biodiversity. Surface 
water run-off from the development will discharge to the pond located along the northern 
boundary of the application site.  

3.7 According to the Gloucestershire SuDS Design and Maintenance Guide, 2 treatment stages 
are required to treat surface water in areas with medium pollution risk, this includes areas 
with residential roads, parking areas and commercial sites. 

3.8 It is proposed that a pond will provide initial treatment of surface water before discharging to 
to the watercourse, the retention time will promote pollutant removal through sedimentation.  

3.9 The ponds within the development have been designed to accommodate runoff from the 1% 
annual probability plus 30% climate change rainfall event. The calculations within the 
Surface Water Management Plan confirms that 250m  of attenuation has been provided for 
within the ponds, this report also confirms that a hydrobrake will be used for flow control.
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Operation and Maintenance Requirements 

3.10 The pond should be regularly inspected by the management company to ensure effective 
operation. The table below highlights the frequency of maintenance actions to ensure little 
disruption to the ponds operation. 

Regular/monthly 
basis maintenance 
requirements 

 Removal of litter from the ponds/basin area 
 Inspection of inlets, outlets and control structures for 

damage or corrosion 
 Check and clear any obstructions which may prevent the 

pond/basin operating efficiently 
 Check for build-up of vegetation or other obstructions 
 File Record of Visit and report any defects for repair. 
 Regular mowing in and around detention basins is required 

only along maintenance access routes, amenity areas (e.g. 
footpaths), across embankments and main storage area. 
The remaining areas can be managed as damp meadow 
grass, unless additional management is required for 
landscaping purposes. 

Occasional/annual 
basis maintenance 
requirements 

 Leaves to be removed in autumn to prevent blockages 
 Inspection of inlets, outlets and control structures for 

damage or corrosion.  
 Consult with the EA if action is required for cleaning 

features 
 File Record of Visit and report any defects for repair. 

Remedial 
Requirements 

 Inspection of inlets, outlets and control structures for 
damage or corrosion – repair when necessary 

 File Record of Visit and report any defects for repair. 

Table 1 – Pond Operation & Maintenance 

3.11 Easements should be incorporated into development layouts between private or public 
roads and the pond, also according to the SuDS Manual approximately 3.5m access should 
be provided to the pond to allow maintenance vehicles to operate where needed. 

Construction Requirements 

3.12 Prior to use the pond should be structurally sound, i.e. embankments should meet design 
criteria.  

3.13 Timing of construction should be considered to avoid higher runoff rates during peak 
seasons.  
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1 INTRODUCTION 

1.1 Transport Planning Associates (TPA) has been commissioned by Cotswold BMW Group to 
undertake a Surface Water Management Plan for the access road to the constructed 
development of a car showroom at Grovefield Way, Cheltenham.    

1.2 This report provides an overview of the surface water management to be used at the 
development. 

1.3 This surface water management plan should be read in conjunction with the Flood Risk 
Assessment prepared by TPA in June 2013 submitted in support of the consented 
application covering the development of the showroom.  
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2 EXISTING SITE 

Site Details  

SITE DESCRIPTION 

2.1 The parcel of land as identified on the site location plan is located approximately 2 
kilometres west of Cheltenham town centre, approached by Grovefield Way, a major 
access road which joins the A40 approximately 800m north from the site. The existing site 
is located within the business sector of Cheltenham and is surrounded by either 
agricultural land or business buildings. There are no main rivers running through or in the 
immediate vicinity of the site, although there is an unnamed ordinary watercourse which 
runs along the northern boundary of the site before being culverted where it crosses 
beneath the A40. Refer to Appendix A. 

2.2 The site being drained comprises an access road with an approximate area of 0.374 
hectares. There is a level difference of up to 6m. 

Drainage Features 

2.3 The development site is classified as being Greenfield with the site being solely covered in 
vegetation. The Surface Water run-off for the site is accepted at the Greenfield run-off rate, 
in accordance with the SuDS Manual. 

2.4 Windes and the ICP-SUDS was used to calculate the Greenfield Run-off rate for the full 
onsite development, (IH124 would be used if the development site is greater than 50 ha in 
area). The full site area, amounts to approximately 2.35 ha and based on Flood Studies 
Report (FSR) Figure I.2.4, gives a QBARrural (average annual flood) rate of 8 l/s. The whole 
proposed development must not generate more runoff than this if it is proposed to 
discharge to a natural watercourse. 

2.5 The access road will provide 0.374ha of impermeable area, made up of road and footway 
construction.
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3 SURFACE WATER MANAGEMENT PLAN 

3.1 Currently the development land is made up of approximately 2.35 ha of green fields on the 
outskirts of Cheltenham, adjacent to the A40. The site has no evidence of built structures, 
is bound to the north and east with hedgerows with the south and west boundaries being 
unbound, forming part of the overall larger site for future development. This SWMP covers 
the drainage of the new access road off Grovefield Way to serve both a Flagship 
Dealership comprising a car showroom, servicing building with a 3000m² footprint plus car 
parking and the main access to the future development site beyond. The developed site 
will provide approximately 1.65 ha of impermeable area, and the access road will provide 
approximately 0.374ha of impermeable area. 

3.2 The introduction of Schedule 3 of the Flood and Water Management Act, 2010, puts the 
onus of flood risk and the management of surface water onto the Lead Local Flood 
Authority. The LLFA in this circumstance is Cheltenham Borough Council.  

3.3 It is anticipated that the presence of a suitable Aquifer is unlikely beneath the site and 
based on this the SWMP recommends the use SuDS for attenuation purposes only in a 
manner which actively reduces the discharge rate of the surface water runoff from site.  

3.4 To achieve this, the drainage strategy recommends the use of the following:- 

 Collection of highway surface water runoff in trapped road gullies connected to a 
piped sewer system in order to provide pre-treatment removal of silts. 

 Provision of a flow control device within the final manhole prior to the discharge 
pipe in order to limit discharge to existing Greenfield rates. 

 Provision of an attenuation pond to attenuate flows for storm events up to 1 in 100 
years (including 30% climate change) and allow for improving the quality of 
surface water runoff before entering the watercourse. 

3.5 A detailed design has been undertaken showing that storage of 250m3 is required to 
accommodate the 1 in 100 year return period for the whole site, refer to Appendix B. 

3.6 Appendix C shows the location and form of the storage pond. 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 1 Add Flow / Climate Change (%) 0

M5-60 (mm) 18.000 Minimum Backdrop Height (m) 0.200

Ratio R 0.350 Maximum Backdrop Height (m) 1.500

Maximum Rainfall (mm/hr) 0 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.00 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

PN Length

(m)

Fall

(m)

Slope

(1:X)

Area

(ha)

T.E.

(mins)

DWF

(l/s)

k

(mm)

HYD

SECT

DIA

(mm)

          

1.000 47.250 1.520 31.1 0.012 5.00 0.0 0.600 o 225

1.001 54.300 1.740 31.2 0.061 0.00 0.0 0.600 o 225

1.002 77.300 0.940 82.2 0.114 0.00 0.0 0.600 o 225

          

2.000 5.000 0.033 151.5 0.187 5.00 0.0 0.600 o 300

          

1.003 81.850 0.925 88.5 0.000 0.00 0.0 0.600 o 450

          

3.000 5.000 0.017 294.1 0.000 5.00 0.0 0.600 o 150

3.001 5.000 0.033 151.5 0.000 0.00 0.0 0.600 o 150

          

1.004 5.000 0.040 125.0 0.000 0.00 0.0 0.600 o 450

Network Results Table

PN Rain

(mm/hr)

T.C.

(mins)

US/IL

(m)

Σ Area

(ha)

Σ DWF

(l/s)

Foul

(l/s)

Add Flow

(l/s)

Vel

(m/s)

Cap

(l/s)

Flow

(l/s)

           

1.000 0.00 5.33 36.900 0.012 0.0 0.0 0.0 2.36 93.6 0.0

1.001 0.00 5.72 35.380 0.073 0.0 0.0 0.0 2.35 93.5 0.0

1.002 0.00 6.61 33.640 0.187 0.0 0.0 0.0 1.44 57.4 0.0

           

2.000 0.00 5.07 32.658 0.187 0.0 0.0 0.0 1.27 90.1 0.0

           

1.003 0.00 7.24 32.475 0.374 0.0 0.0 0.0 2.16 343.9 0.0

           

3.000 0.00 5.14 31.900 0.000 0.0 0.0 0.0 0.58 10.3 0.0

3.001 0.00 5.25 31.883 0.000 0.0 0.0 0.0 0.81 14.4 0.0

           

1.004 0.00 7.29 31.550 0.374 0.0 0.0 0.0 1.82 289.0 0.0
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Manhole Schedules for Storm

MH

Name

MH

CL (m)

MH

Depth

(m)

MH

Diam.,L*W

(mm)

PN

Pipe Out

Invert

Level (m)

Diameter

(mm)

PN

Pipes In

Invert

Level (m)

Diameter

(mm)

Backdrop

(mm)

           

S1 38.400 1.500 1200 1.000 36.900 225

S2 36.660 1.280 1200 1.001 35.380 225 1.000 35.380 225

S3 35.140 1.500 1200 1.002 33.640 225 1.001 33.640 225

S4 35.100 2.442 1200 2.000 32.658 300

S5 34.200 1.725 1200 1.003 32.475 450 1.002 32.700 225

2.000 32.625 300

S6 32.700 0.800 1050 3.000 31.900 150

S7 32.700 0.817 1200 3.001 31.883 150 3.000 31.883 150

S8 32.900 1.350 1200 1.004 31.550 450 1.003 31.550 450

3.001 31.850 150

32.600 1.090 0  OUTFALL  1.004 31.510 450
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PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH DIAM., L*W

(mm)

        

1.000 o 225 S1 38.400 36.900 1.275 1200

1.001 o 225 S2 36.660 35.380 1.055 1200

1.002 o 225 S3 35.140 33.640 1.275 1200

        

2.000 o 300 S4 35.100 32.658 2.142 1200

        

1.003 o 450 S5 34.200 32.475 1.275 1200

        

3.000 o 150 S6 32.700 31.900 0.650 1050

3.001 o 150 S7 32.700 31.883 0.667 1200

        

1.004 o 450 S8 32.900 31.550 0.900 1200

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH DIAM., L*W

(mm)

        

1.000 47.250 31.1 S2 36.660 35.380 1.055 1200

1.001 54.300 31.2 S3 35.140 33.640 1.275 1200

1.002 77.300 82.2 S5 34.200 32.700 1.275 1200

        

2.000 5.000 151.5 S5 34.200 32.625 1.275 1200

        

1.003 81.850 88.5 S8 32.900 31.550 0.900 1200

        

3.000 5.000 294.1 S7 32.700 31.883 0.667 1200

3.001 5.000 151.5 S8 32.900 31.850 0.900 1200

        

1.004 5.000 125.0 32.600 31.510 0.640 0
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Setting Out Information - True Coordinates (Storm)

PN USMH

Name

Dia/Len

(mm)

Width

(mm)

US Easting

(m)

US Northing

(m)

Layout

(North)

       

1.000 S1 1200

1.001 S2 1200

1.002 S3 1200

2.000 S4 1200

1.003 S5 1200

3.000 S6 1050

3.001 S7 1200

1.004 S8 1200

PN DSMH

Name

Dia/Len

(mm)

Width

(mm)

DS Easting

(m)

DS Northing

(m)

Layout

(North)

       

1.004 0

Free Flowing Outfall Details for Storm

Outfall

Pipe Number

Outfall

Name

C. Level

(m)

I. Level

(m)

Min

I. Level

(m)

D,L

(mm)

W

(mm)

       

1.004 32.600 31.510 0.000 0 0
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Online Controls for Storm

Hydro-Brake® Manhole: S8, DS/PN: 1.004, Volume (m³): 14.4

Design Head (m) 1.000 Diameter (mm) 57

Design Flow (l/s) 1.8 Invert Level (m) 31.550

Hydro-Brake® Type Md6 SW Only

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

        

0.100 1.1 1.200 2.0 3.000 3.2 7.000 4.9

0.200 1.1 1.400 2.2 3.500 3.5 7.500 5.1

0.300 1.1 1.600 2.3 4.000 3.7 8.000 5.2

0.400 1.2 1.800 2.5 4.500 3.9 8.500 5.4

0.500 1.3 2.000 2.6 5.000 4.1 9.000 5.6

0.600 1.4 2.200 2.7 5.500 4.3 9.500 5.7

0.800 1.7 2.400 2.9 6.000 4.5

1.000 1.9 2.600 3.0 6.500 4.7
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Storage Structures for Storm

Tank or Pond Manhole: S8, DS/PN: 1.004

Invert Level (m) 31.550

Depth (m) Area (m²) Depth (m) Area (m²)

    

0.000 225.0 1.000 275.0
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Summary of Results for 30 minute 1 year Summer (Storm)

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

 

 

 

PN

 

US/MH

Name

Water

Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

 

Flow /

Cap.

 

Overflow

(l/s)

Pipe

Flow

(l/s)

 

 

Status

         

1.000 S1 36.915 -0.210 0.000 0.01 0.0 1.3 OK

1.001 S2 35.421 -0.184 0.000 0.08 0.0 6.8 OK

1.002 S3 33.725 -0.140 0.000 0.31 0.0 17.2 OK

2.000 S4 32.776 -0.182 0.000 0.33 0.0 19.6 OK

1.003 S5 32.575 -0.350 0.000 0.11 0.0 36.1 OK

3.000 S6 31.900 -0.150 0.000 0.00 0.0 0.0 OK

3.001 S7 31.883 -0.150 0.000 0.00 0.0 0.0 OK

1.004 S8 31.654 -0.346 0.000 0.00 0.0 0.8 OK
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