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MartinWalsh Associates

Designed By MD
Checked B

FirthBuildings
99-101 Leeds Road
Dewsbu WF12 7BU

J R Paley
Mapplewell
ResidentialRev A

Date Aug '09
FileRESIDENTIALREVA.SWS
MicroDraina e S stem1 W.11.2

STORM SEWER DESIGN by theModifiedRationalMethod
GlobalVariables

pipe Size File c:\program Files\Micro Drainage Ltd\winDes\STANDARD.PIPManhole size File c:\program Files\Micro Drainage Ltd\winDes\STANDARD.MHS
Location - England & wales

Return period (years) 1M5-60 (mm) 19.000Ratio R 0.358Maximum Rainfall (mm/hr) 50Foul Sewage (l/s/ha) 0.00o'flow Setting ("Foul only) 0volumetric Runoff coeff. 0.75Add Flow / climate change (%) 0
Minimum Backdrop Height (m) 0.200Maximum Backdrop Height (m) 1.500Min Cover Depth for Optimisation (m) 1.200Min vel for Auto Design Only (m/s) 1.00Min Slope for Optimisation (l:X) 500Minimum Outfall Invert (m) 0.000
Ground Level at Outfall (m) 0.000outfall Manhole Name
outfall Manhole Dia/Length (mm) 0
Outfall Manhole width (mm) a

Designed with Level soffits

Network DesignTable

PN Len~th Fall slope Area T.E. OWF k HYO OIA(m (m) (l:X) (ha) (mins) (l/s) (mm) SECT (mm)
1.000 21.30 1.050 20.3 0.096 4.00 0.0 0.600 0 225
1.001 34.04 0.850 40.0 0.054 0.00 0.0 0.600 0 225
1.002 11.42 0.300 38.1 0.080 0.00 0.0 0.600 0 225
1.003 26.96 1.245 21.7 0.029 0.00 0.0 0.600 0 225
2.000 17.23 1.230 14.0 0.080 4.00 0.0 0.600 0 2252.001 7.23 0.515 14.0 0.007 0.00 0.0 0.600 0 225
1.004 56.78 0.190 298.8 0.084 0.00 0.0 0.600 0 1500
1.005 25.98 0.090 288.7 0.035 0.00 0.0 0.600 0 1500
3.000 33.57 0.110 305.2 0.142 4.00 0.0 0.600 0 1500

Network ResultsTable

PN Rain T.e. US/IL E.Area E.OWF Foul Add Flow vel CAP Flow
(mm/hr) (mins) (m) (ha) (l/s) (l/s) (l/s) (m/s) (l/s) (l/s)

1.000 50.0 4.1 99.900 0.096 0.0 0.0 0.0 2.92 116.0 13.0
1.001 50.0 4.4 98.850 0.150 0.0 0.0 0.0 2.07 82.4 20.3
1.002 50.0 4.5 98.000 0.230 0.0 0.0 0.0 2.13 84.6 31.1
1.003 50.0 4.6 97.700 0.259 0.0 0.0 0.0 2.82 112.3 35.1
2.000 50.0 4.1 98.200 0.080 0.0 0.0 0.0 3.51 139.7 10.8
2.001 50.0 4.1 96.970 0.087 0.0 0.0 0.0 3.51 139.6 11.8
1.004 49.1 5.0 95.180 0.430 0.0 0.0 0.0 2.48 4375.7 57.2
1.005 48.4 5.2 94.990 0.465 0.0 0.0 0.0 2.52 4452.6 61.0
3.000 50.0 4.2 95.010 0.142 0.0 0.0 0.0 2.45 4329.8 19.2
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Network Design Table

PN Len~th Fall slope Area T.E. DWF k HYD DIA(m (m) (l:X) (ha) (mins) (1/5) (mm) SECT (mm)

1.006 56.81 0.190 299.0 0.180 0.00 0.0 0.600 0 15001.007 7.28 0.024 303.3 0.000 0.00 0.0 0.600 0 1500
4.000 45.10 1.200 37.6 0.101 4.00 0.0 0.600 0 3004.001 24.88 0.310 80.3 0.082 0.00 0.0 0.600 0 3004.002 31.67 0.390 81.2 0.075 0.00 0.0 0.600 0 3004.003 57.50 2.639 21.8 0.166 0.00 0.0 0.600 0 300
1.008 18.84 0.126 149.5 0.000 0.00 0.0 0.600 0 3751.009 82.02 0.547 149.9 0.000 0.00 0.0 0.600 0 375

Network ResultsTable

PN Rain T.e. US/IL E.Area E.DWF Foul Add Flow vel CAP Flow
(mm/hr) (mins) (m) (ha) (1/5) (1/5) (l/s) (m/s) (1/5) (1/5)

1.006 46.9 5.6 94.900 0.787 0.0 0.0 0.0 2.48 4374.6 100.1
1.007 46.8 5.6 94.710 0.787 0.0 0.0 0.0 2.46 4343.0 100.1
4.000 50.0 4.3 100.500 0.101 0.0 0.0 0.0 2.57 181.9 13.7
4.001 50.0 4.5 99.300 0.183 0.0 0.0 0.0 1.76 124.2 24.8
4.002 49.9 4.8 98.990 0.258 0.0 0.0 0.0 1.75 123.4 34.9
4.003 48.7 5.1 98.600 0.424 0.0 0.0 0.0 3.38 239.1 56.0
1.008 46.0 5.8 94.686 1.211 0.0 0.0 0.0 1.48 163.4 150.9
1.009 43.0 6.8 94.560 1.211 0.0 0.0 0.0 1.48 163.2 150.9
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Micro Draina e S stem1 W.11.2

PIPELINE SCHEDULES

Upstream Manhole

PN Hyd Diam MH NO. e. Level I. Level e.De)th MH DIAM., L*Wsect emm) em) em) em emm)
1.000 0 225 1 101.400 99.900 1. 275 10501.001 0 225 2 100.350 98.850 1.275 10501.002 0 225 3 99.500 98.000 1.275 10501.003 0 225 4 99.200 97.700 1.275 1050
2.000 0 225 7 99.700 98.200 1.275 10502.001 0 225 7 98.850 96.970 1.655 1200
1.004 0 1500 7 98.500 95.180 1.820 18001.005 0 1500 7 97.800 94.990 1.310 1800
3.000 0 1500 9 99.150 95.010 2.640 1800
1.006 0 1500 10 97.600 94.900 1.200 18001.007 0 1500 11 97.750 94.710 1. 540 1800
4.000 0 300 12 102.000 100.500 1.200 10504.001 0 300 13 100.800 99.300 1.200 10504.002 0 300 14 101.000 98.990 1.710 12004.003 0 300 15 100.400 98.600 1. 500 1050
1.008 0 375 16 98.000 94.686 2.939 18001.009 0 375 17 98.100 94.560 3.165 1350

Downstream Manhole

PN Len~th slope MH NO. e.Level I. Level c.De)th MH DIAM., L*W
em e1:X) em) em) em emm)

1.000 21. 30 20.3 2 100.350 98.850 1. 275 1050
1.001 34.04 40.0 3 99.500 98.000 1. 275 1050
1.002 11.42 38.1 4 99.200 97.700 1. 275 1050
1.003 26.96 21. 7 7 98.500 96.455 1.820 1800
2.000 17.23 14.0 7 98.850 96.970 1.655 1200
2.001 7.23 14.0 7 98.500 96.455 1.820 1800
1.004 56.78 298.8 7 97.800 94.990 1.310 1800
1.005 25.98 288.7 10 97.600 94.900 1.200 1800
3.000 33.57 305.2 10 97.600 94.900 1.200 1800
1.006 56.81 299.0 11 97.750 94.710 1. 540 1800
1.007 7.28 303.3 16 98.000 94.686 1.814 1800
4.000 45.10 37.6 13 100.800 99.300 1.200 1050
4.001 24.88 80.3 14 101.000 98.990 1.710 1200
4.002 31.67 81.2 15 100.400 98.600 1.500 1050
4.003 57.50 21.8 16 98.000 95.961 1.739 1800
1.008 18.84 149.5 17 98.100 94.560 3.165 1350
1.009 82.02 149.9 0.000 94.013 -94.388 0
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MANHOLE SCHEDULES

M/Hole Cover M/Hole M/Hole pipes Out Pipes InLevel Depth oiam. ,L*WNumber (m) (m) (mm) PN IL.(m) D (mm) PN IL. (m) D (mm)

1 101.400 1.500 1050 1.000 99.900 225
2 100.350 1. 500 1050 1.001 98.850 225 1.000 98.850 225
3 99.500 1. 500 1050 1.002 98.000 225 1.001 98.000 225
4 99.200 1. 500 1050 1.003 97.700 225 1.002 97.700 225
7 99.700 1. 500 1050 2.000 98.200 225
7 98.850 1.880 1200 2.001 96.970 225 2.000 96.970 225
7 98.500 3.320 1800 1.004 95.180 1500 1.003 96.455 225

2.001 96.455 225
7 97.800 2.810 1800 1.005 94.990 1500 1.004 94.990 1500
9 99.150 4.140 1800 3.000 95.010 1500

10 97.600 2.700 1800 1.006 94.900 1500 1.005 94.900 1500
3.000 94.900 1500

11 97.750 3.040 1800 1.007 94.710 1500 1.006 94.710 1500
12 102.000 1.500 1050 4.000 100.500 300
13 100.800 1.500 1050 4.001 99.300 300 4.000 99.300 300
14 101.000 2.010 1200 4.002 98.990 300 4.001 98.990 300
15 100.400 1.800 1050 4.003 98.600 300 4.002 98.600 300
16 98.000 3.314 1800 1.008 94.686 375 1.007 94.686 1500

4.003 95.961 300
17 98.100 3.540 1350 1.009 94.560 375 1.008 94.560 375

0.000 -94.013 0 OUTFALL 1.009 94.013 375
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1440
oo0.5002.000

0.00o
ooooo
2

Date Aug '09
FileRESIDENTIALREVA.SUM

Designed By MD
Checked B

Micro Draina e SimulationW.11.2
GlobalVariables

RegionReturn period (yrs)
1015-60(mm)Ratio Rvolumetric Runoff coefprofile Type
PIMP (%)
Areal Reduction Factorstorm Duration (mins)Hot Start (mins)
Hot start Level (mm)Manhole Headloss Coefficient
MADD Factor' 10m'/ha storageFoul sewage/Hectare (l/s)
Additional Flow - % of Total FlowNumber of Input Hydrosraphs
Number of Time/Area DlagramsNumber of BifurcationsNumber of overflowsNumber of off-Line ControlsNumber of on-Line controls

Starting storm file name
Z:\PALEV\4794_WAKEFIELD ROAD MAPPLEWELL\PDS\RESIDENTIALREVA.SWS

FreelyDischargingOutfalls

Outfall Outfallpipe Number MH/NO
1.009

C. Level 1.Level D, L B(m) (m) (mm) (mm)
94.688 94.013 1200 0
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On-Line Controls (Crown Vortex Valve®l

US/PN volume Ctrl Invert Type oia O.Head o.Flow Headloss Flow
(m') MH Name (m) (m) (m) (lis) (m) (115)

1.007 9.684 16 94.686 C1 0.177 2.800 53.0 0.2 15.5
0.4 27.7
0.6 24.5
0.8 28.3
1.0 31. 7
1.4 37.5
1.8 42.5
2.2 47.0
2.6 51.1
3.0 54.9
3.4 58.4
3.8 61. 7

4.003 3.964 16 94.686 c1 0.177 2.800 53.0 0.2 15.5
0.4 27.7
0.6 24.5
0.8 28.3
1.0 31. 7
1.4 37.5
1.8 42.5
2.2 47.0
2.6 51.1
3.0 54.9
3.4 58.4
3.8 61. 7
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Micro Drainaae SimulationW.11.2

Summary Wizard of "CRITICAL"(Rank 1 by Max Levell
Resuns forDesign Storms

Margin for Flood Risk warning (mm)
DTS status
DVD Status

200 Inertia Status OFF
ON Analysis Time Step Fine
ON

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

2160, 2880, 4320, 5760, 7200, 8640, 10080
sensitivity flow(s) (%) 0, 20

PN Storm Sensitivity Rank Sur~h,!-rge Flood overflow OfFFlow (%) Sensltlvlty Sensitivity sensitivity Act
1.000 15 Summer +20% 1
1.001 15 winter +20% 1 +20%/15 summer
1.002 15 wi nter +20% 1 0%/15 Summer
1.003 15 winter +20% 1 0%/15 summer
2.000 15 Summer +20% 1
2.001 120 wi nter +20% 1 +20%/120 winter
1.004 120 wi nter +20% 1 +20%/60 winter
1.005 120 winter +20% 1 +20%/60 winter
3.000 120 wi nter +20% 1 +20%/60 winter
1.006 120 winter +20% 1 +20%/60 winter
1.007 120 winter +20% 1 +20%/60 Summer
4.000 15 winter +20% 1
4.001 15 winter +20% 1
4.002 15 winter +20% 1 +20%/15 Summer
4.003 15 Summer +20% 1
1.008 120 winter +20% 1 0%/15 Summer 0%/2160 winter
1.009 120 winter +20% 1

Lvl PN water Lvl. surchar8ed Flooded Flow! overflow pipe Flow StatusEX. (m) Depth m) vol (m') Capaclty (l/s) (l/s)
1.000 100.008 -0.117 0.000 0.47 0.0 49.7 o K
1.001 99.453 0.378 0.000 0.90 0.0 69.4 SURCH'ED
1.002 98.795 0.570 0.000 1.42 0.0 102.3 SURCH'ED
1.003 98.184 0.259 0.000 1.09 0.0 113.7 SURCH'ED
2.000 98.289 -0.136 0.000 0.33 0.0 41.4 o K
2.001 97.444 0.249 0.000 0.14 0.0 14.3 SURCH'ED
1.004 97.441 0.761 0.000 0.02 0.0 68.8 SURCH'ED
1.005 97.441 0.951 0.000 0.01 0.0 25.7 SURCH'ED
3.000 97.441 0.931 0.000 0.01 0.0 21.3 SURCH'ED
1.006 97.441 1.041 0.000 0.01 0.0 44.4 FLD RISK
1.007 97.442 1.232 0.000 0.03 0.0 41.4 SURCH'ED
4.000 100.614 -0.186 0.000 0.31 0.0 52.3 o K
4.001 99.586 -0.014 0.000 0.81 0.0 90.2 o K
4.002 99.374 0.084 0.000 1.11 0.0 125.2 SURCH'ED
4.003 98.826 -0.074 0.000 0.89 0.0 201. 5 o K
1.008 97.441 2.380 0.000 0.38 0.0 52.0 SURCH'ED
1.009 94.709 -0.226 0.000 0.33 0.0 51.9 o K
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Micro Draina e S stem1 W.11.2

STORM SEWER DESIGN by the ModifiedRationalMethod

Global Variables

pipe size File C:\Program Files\Micro Drainage Ltd\winDes\STANDARD.PIP
Manhole size File C:\program Files\Micro Drainage Ltd\winDes\STANDARD.MHS

Location - England & wales
Return period (years)
M5-60 (mm)
Ratio R
Maximum Rainfall (mm/hr)
Foul Sewage (l/s/ha)
o'flow Setting «Foul only)
volumetric Runoff coeff.
Add Flow I climate Change (%)
Minimum Backdrop Height (m)
Maximum Backdrop Height (m)
Min Cover Depth for Optimisation (m)
Min Vel for Auto Design Only (m/s)
Min Slope for optimisation (l:x)
Minimum outfall Invert (m)
Ground Level at outfall (m)
outfall Manhole Name
outfall Manhole Dia/Length (mm)
outfall Manhole Width (mm)

Designed with Level soffits

1
19.000

0.358
50

0.00
o

0.75o
0.200
1. 500
1.200

1.00
500

0.000
94.800

oo

Network Design Table

PN Len~th Fall slope Area T.E. DWF k HYD DIA
(m (m) (l:X) (ha) (mins) (lis) (mm) SECT (mm)

1.000 28.50 0.975 29.2 0.235 4.00 0.0 0.600 0 225
1.001 48.32 0.160 302.0 0.047 0.00 0.0 0.600 0 1500
1.002 15.57 0.050 311.4 0.143 0.00 0.0 0.600 0 1500
1.003 19.77 0.070 282.4 0.314 0.00 0.0 0.600 0 1500
2.000 32.36 0.110 294.2 0.271 4.00 0.0 0.600 0 1500
1.004 55.29 0.180 307.2 0.069 0.00 0.0 0.600 0 1500
1.005 29.16 0.090 324.0 0.152 0.00 0.0 0.600 0 1500
1.006 33.60 0.420 80.0 0.000 0.00 0.0 0.600 0 375

Network ResultsTable

PN Rain T.e. US/IL E.Area E.DWF Foul Add Flow vel CAP Flow
(mm/hr) (mins) (m) (ha) (lIs) (lIs) (lIs) (m/s) (lIs) (lIs)

1.000 50.0 4.2 96.300 0.235 0.0 0.0 0.0 2.43 96.6 31.8
1.001 50.0 4.5 94.050 0.282 0.0 0.0 0.0 2.46 4352.7 38.2
1.002 50.0 4.6 93.890 0.425 0.0 0.0 0.0 2.43 4286.1 57.6
1.003 50.0 4.8 93.840 0.739 0.0 0.0 0.0 2.55 4501. 7 100.1
2.000 50.0 4.2 93.880 0.271 0.0 0.0 0.0 2.50 4410.4 36.7
1.004 48.7 5.1 93.770 1.079 0.0 0.0 0.0 2.44 4315.7 142.2
1.005 47.8 5.3 93.590 1.231 0.0 0.0 0.0 2.38 4201. 5 159.5
1.006 46.8 5.6 93.500 1.231 0.0 0.0 0.0 2.03 223.9 159.5
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PIPELINE SCHEDULES

Upstream Manhole

PN Hyd Diam MH NO. e. Level 1.Level e.De~th MH DlAM., L*W
Sect (mm) (m) (m) (m (mm)

1.000 0 225 1 97.800 96.300 1.275 1200
1.001 0 1500 2 97.500 94.050 1.950 1800
1.002 0 1500 3 97.450 93.890 2.060 1800
1.003 0 1500 4 97.400 93.840 2.060 1800
2.000 0 1500 5 96.900 93.880 1. 520 1800
1.004 0 1500 6 97.100 93.770 1.830 1800
1.005 0 1500 7 96.400 93.590 1.310 2100
1.006 0 375 8 96.200 93.500 2.325 1800

Downstream Manhole

PN Len~th slope MH No. e.Level 1.Level e.De~th MH DIAM" L*W(m (l:X) (m) (m) (m (mm)
1.000 28.50 29.2 2 97.500 95.325 1.950 1800
1.001 48.32 302.0 3 97.450 93.890 2.060 1800
1.002 15.57 311.4 4 97.400 93.840 2.060 1800
1.003 19.77 282.4 6 97.100 93.770 1.830 1800
2.000 32.36 294.2 6 97.100 93.770 1.830 1800
1.004 55.29 307.2 7 96.400 93.590 1.310 2100
1.005 29.16 324.0 8 96.200 93.500 1.200 1800
1.006 33.60 80.0 94.800 93.080 1. 345 0

©1982-2008 Micro Draina e



©1982-2008 Micro Draina e

Martin Walsh Associates
Firth Buildings J R Paley
99-101 Leeds Road , Mapplewell
Dewsbu WF12 lBU Industrial Rev A
Date Aug '09 Designed By MD
File INDUSTRIALREVA.SWS Checked B
Micro Draina e S stem1 W.11.2

MANHOLE SCHEDULES

M/Hole cover M/Hole M/Hole pipes Out pipes InLevel Depth o;am. ,L*WNumber (m) (m) (mm) PN IL. (m) D (mm) PN IL. (m) o (mm)

1 97.800 1. 500 1200 1.000 96.300 225

2 97.500 3.450 1800 1.001 94.050 1500 1.000 95.325 225

3 97.450 3.560 1800 1.002 93.890 1500 1.001 93.890 1500

4 97.400 3.560 1800 1.003 93.840 1500 1.002 93.840 1500

5 96.900 3.020 1800 2.000 93.880 1500

6 97.100 3.330 1800 1.004 93.770 1500 1.003 93.770 1500
2.000 93.770 1500

7 96.400 2.810 2100 1.005 93.590 1500 1.004 93.590 1500

8 96.200 2.700 1800 1.006 93.500 375 1.005 93.500 1500

94.800 1.720 0 OUTFALL 1.006 93.080 375
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Micro Draina e SimulationW.11.2

Outfall outfallPipe Number MH/NO
1.006

C. Level 1.Level 0, L B(m) (m) (mm) (mm)
94.800 93.080 1200 0

GlobalVariables
Region
Return period (yrs)M5-60 (mm)Ratio R
volumetric Runoff coefprofile Type
PIMP (%)Areal Reduction FactorStorm ouration (mins)Hot Start (mins)Hot Start Level (mm)Manhole Headloss coefficientMADD Factor· lOm'/ha Storage
Foul sewage/Hectare (1/5)Additional Flow - % of Total FlowNumber of Input Hydro~raphsNumber of Time/Area Dlagrams
Number of BifurcationsNumber of overflowsNumber of off-Line controls
Number of on-Line Controls

Starting Storm file name
Z:\PALEV\4794_WAKEFIELD ROAD MAPPLEWELL\PDS\INDUSTRIALREVA.SWS

FreelyDischargingOutfalls
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Micro Draina e Simulation W.11.2

On-Line Controls (Crown Vortex Valve®l

US/PN volume Ctrl Invert Type Dia D.Head D.F1ow Head10ss Flow
(m') MH Name (m) (m) (m) (lis) (m) (lis)

48.084 8 93.500 c1 0.182 2.500 53.0 0.2 16.1
0.4 29.6
0.6 26.0
0.8 30.0
1.0 33.5
1.4 39.7
1.8 45.0
2.2 49.7
2.6 54.0
3.0 58.1
3.4 61.8

1.005
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SimulationW.11.2MicroDrainaae

Summary Wizard of"CRITICAL"(Rank 1 by Max Level)
ResultsforDesign Storms

Margin for Flood Risk warning (mm)
DTS StatusDVD Status

200 Inertia Status DFF
ON Analysis Time Step FineON

profile(s) Summer and winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440,2160, 2880, 4320, 5760, 7200, 8640, 10080sensitivity flow(s) (%) 0, 20

PN Storm sensitivity Rank sur~h~rge Flood overflow OfFFlow (%) sens ltlVlty sensitivity Sensitivity Act
1.000 15 winter +20% 1 0%/15 Summer1.001 120 wi nter +20% 1
1.002 120 wi nter +20% 1
1.003 120 wi nter +20% 1 +20%/120 Winter
2.000 120 wi nter +20% 1
1.004 120 wi nter +20% 1 +20%/120 winter
1.005 120 wi nter +20% 1 +20%/60 winter
1.006 120 winter +20% 1 0%/15 Summer
Lvl PN water Lvl. surcharGed Flooded Flow! overflow pipe Flow StatusEx. (m) Depth m) vol (m') Capaclty (l/s) (l/s)

1.000 97.045 0.520 0.000 1.23 0.0 110.6 SURCH'ED
1.001 95.408 -0.142 0.000 0.01 0.0 44.7 o K
1.002 95.390 0.000 0.000 0.01 0.0 28.1 o K
1.003 95.350 0.010 0.000 0.03 0.0 65.6 SURCH'ED
2.000 95.363 -0.017 0.000 0.01 0.0 41.8 o K1.004 95.350 0.080 0.000 0.02 0.0 76.7 SURCH'ED
1.005 95.350 0.260 0.000 0.02 0.0 57.0 SURCH'ED
1.006 95.307 1.432 0.000 0.22 0.0 44.9 SURCH'ED
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