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Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

1.0 INTRODUCTION

1.1.1  This report has been prepared in pursuance of discharge of Conditions 3(ii) (g), 9
and 10 of the outline Planning Permission ref: APP/10/00737 for the
redevelopment of the former Harts Farm Way Depot, Havant.

1.1.2  In summary, the conditions to relate to the submission of foul water and surface
water drainage proposals for approval prior to works commencing.

1.1.3 The site is to be developed on a phased basis therefore this report relates only to
the first phase of the development, known as Unit 1, and access road which will
serve it.

Drainage Strategy (B4.0036/AAM/MD/db/97356(RevB)
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Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

20

2.1.1

EXISTING SITE

The existing site was formally an old council depot which has since been cleared of
all superstructures with only the hard standings and old foundations remaining, the
site is almost entirely hard paved however there is a stream running east-west
through the centre with some soft landscape each side.

Surface water runoff from the existing site is drained via gullies and channels into
the existing stream, there are no known petrol interceptors of attenuation facilities
present.

A topographical survey has been completed post site clearance and this can be
found in Appendix A.

Southern Water are the sewerage undertaker for the area and their records can be
found in Appendix B, it should be noted that there are trunk sewers running north-
south through the centre of the site and also in the south west corner.

Drainage Strategy 084.0036/AAM/MD/db/97356(RevB)
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Harts Farm Way

Upton M°Gougan Ltd

Unit 1 & Access Road

3.0
3.1.1

3.1.3

UNIT 1 SURFACE WATER DRAINAGE STRATEGY

It is proposed to discharge surface water runoff from the site into the
aforementioned stream via new outfalls as existing ground conditions will not
facilitate the use of infiltration devices.

In order to comply with the requirements of the National Planning Policy Framework
it is proposed to attenuate surface water runoff in order to reduce flood risk
elsewhere and adopt a sustainable approach.

The existing hard paved area of Unit 1 occupies some 12,000m?, an estimate of the
rate of surface water runoff generated by this area has been made using the
modified rationale method and rainfall depths for a variety of return periods using
the FEH DDF Model for the given site location and a storm duration of 1 hour, the
results are tabulated below:

Return Period

111 Yr

1/2Yr

1/30 ¥r

1100 ¥r

Rainfall Depth

4.5mm

9.5mm

24.1mm

35mm

Runoff Rate

15 I/s

3.7ls

80.4 l/s

116.8 /s

3.15

3.1.6

Table 1 - Existing Brownfield Runoff Rates

In order to adopt a sustainable approach it is to attenuate runoff rates to as close as
possible to green field runoff rates, whist ensuring that the risk of blockage of any
surface water control is minimised as far as possible.

Green field runoff rates have been estimated using the Windes software ICP SUDS
method, the results can be found in Appendix C and have been tabulated below:

Return Period

1/1Yr 1/2 ¥r
[ GFRR 4.3 s 4.51s
Table 2 - Existing Greenfield Runoff Rates

1/30 Yr
116 ls

17100 Yr
16.3 l/s

It is proposed to use a Vortex type control to restrict flows and to optimise
attenuation volumes, in order to ensure that the control will not be subject to
continual blockage the flows will be restricted to a minimum of 5l/s through each
device, as per current codes of practice.

The proposed site layout is relatively elongated with service yards at each end, it
will therefore not be possible to discharge all of the surface water runoff through a
single outfall due to the relatively shallow depth of the stream, two outfalls will
therefore be required at each end of the development.

Drainage Strategy

(34.0036/AAM/MD/db/97356(RevB)
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Page3of7



Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

3.1.8

3.1.9

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

In order to ensure that flows are restricted for a range of storm return periods it is
proposed to use a complex control in the form of a twin vortex control, each device
having a minimum flow rate of 5 I/s.

As two ouftfalls will be used, each having a minimum discharge rate of 5 I/s it can be
seen that the minimum total discharge rate for the lower order return periods will be
10 Vs, although this is higher than the green field run off rate it remains significantly
lower than the existing runoff rate, thus reducing flood risk overall and meeting the
requirements of policy.

The total runoff rates for both outfalls for a variety of returns periods have been
tabulated below with the corresponding greenfield runoff rate.

Return Period: 11 Year 1/2 Year 1/30 Year 1100 Year +
CC

Green Field Runoff | 4.3 /s 4.5\/s 11.6 lfs 16.3 Ifs
Rate

Total Proposed 9.9Vls 10.0s 12.7 s 16.4 Iis
Runoff Rate

Existing Runoff 15.0Vs 3N.T7ls 80.4 Vs 116.8 I/s
Rate

Reduction in 51ls 21.7 s B7.7 lis 100.40 I/s
Flows

Table 3 - Comparison of Unit 1 Flow Rates

It is proposed to use shallow cellular storage beneath the car park area of the new
development, a plan of the proposed surface water drainage can be found in
Appendix D which clearly shows the network, controls and cellular storage, details
of the controls are also included in the appendix.

It should be noted that the service yards will be drained through bypass separators
prior to discharge to the network, however the car park area will be drained through
a permeable paving system in order to facilitate the use of shallow cellular storage,
it is not possible to lower the hydraulic gradient of the system any further due to the
shallow depth of the stream.

Detailed calculations of the surface water drainage systems can be found in
Appendix E, the calculations have been split info two networks, representing the
two outfalls, it should be noted that rainfall intensities have been increased by 30%
to allow for the effects of climate change.

The cellular storage provision has been set out within the calculations, this is shown
as 370 m? for network 1 (page 3 of the calculations) and 234m?® for network 2
{(again, page 3 of the calculations).

The volume of storage is suitable for the site runoff however network 1 shows some
slight flooding at the upstream end during a 1 in 100 year event, the chambers that
will flood are located in a landscaped area at the rear of the building. The total
volume of flooding is 16.225m?, the length of the landscaped area is approximately
90m and it is approximately 5.0m wide, therefore the depth of flooding will be

Drainage Strategy (B4.0036/AAMMD/db/97356(RevB)




Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

3.1.16

3.1.17

3.1.18

approximately 36mm, any ponding of surface water should not present any risk to
property or health and is manageable.

The Location of the permavoid storage is beneath the car parking area, as shown
on the drawings in appendix D.

The stream diversion ultimately discharges to Langstone Harbour which has a
maximum tide level of approximately 2.30m AQOD, this is some 400m lower than the
surface water drainage outfalls, therefore there is no risk of tide locking during
normal conditions, the predicted 1 in 200 year tidal flood level is circa 3.30m AQOD
and should this coincide with a high order rainfall event there could be some
surface flooding of the external areas, approximately 100m deep, however the
building will not be at risk by virtue of the floor level being some 800mm higher than
the access road thus facilitating flood routing during an extreme event.

The predicted 2070 tidal flooding, ie allowing for climate change, as advised by the
EA, is 3.80m AQOD, the finished floor level of the new building will be 300mm above
this level therefore providing an adequate degree of freeboard protection, the
external levels of the new building are also higher than this level however, as for the
present day scenario, should the tidal flood coincide with a high order rainfall event
there could be some flooding of external areas to a depth of 100mm.

Drainage Strategy 084.0036/AAM/MD/db/97356{RevB)



Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

4.0

4.1.1

413

41.5

416

ACCESS ROAD SURFACE WATER DRAINAGE STRATEGY

The access road forms part of the site wide infrastructure works for the Harts Farm
Way development, these infrastructure works also include the stream diversion and
its associated green corridor.

The access road is to be built to the adoptable standards of Hampshire Gounty
Council who have specific requirements in terms of highway drainage, due to the
shallow nature of the siream it will not be possible to provide any attenuation
storage whilst maintaining the minimum requirements for cover, therefore highway
drainage will be discharged direct to the stream.

It is not proposed to pass runoff from the access road through petrol interceptors as
the road will not be used for parking, deep trapped gullies are proposed however in
order to control silt and debris. A plan of the highway drainage and green corridor
can be found in Appendix F.

The total proposed hard paved area of the access road is 2343m? and the total
existing soft landscaped within the area of the access road is 200m? therefore this
will result in an increase of some 200m? of impermeable area, however the green
corridor will result in 1330m? of existing hard paving being removed and
landscaped, it is therefore concluded that the infrastructure works will result in a
reduction of 1130m? of hard paving area.

This reduction in hard paved area will result in a reduction of surface water runoff to
the stream and this is quantified below, the rainfall depths have been obtained from
the FEH CD ROM for a 1 hour duration storm

1/2 Year 110 Year | 1/30 Year | 1/50 Year | 1/100 Year
Return Period:

Rainfall Depth | 10.3mm 18.6mm | 26.5mm_ | 31.0mm__ | 38.6mm

Existing Peak 9.94 s 1795ls | 25.57s |2091Ws | 37.250s
Flow

Post 6.711ls 1212 1l/s 17.26 I/s 20.20 /s 25.14 /s
Development
Peak Flow

Runoft 3.231s 583 1s 8.311s 9.71 s 1211 s
Reduction

Table 4 - Comparison Of Access Road Flow Rates

It can therefore be seen that the access road and green corridor proposals will
result in lower flows thus reducing flood risk.

Drainage Strategy (B4.0036/AAM/MD/db/97356(RevB)
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Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

5.0 FOUL WATER DRAINAGE STRATEGY

5.1.1 It has been previously stated that there are foul trunk sewers running through the
site, it is therefore proposed to discharge foul water effluent from the new
development into the existing trunk sewer via a new gravity connection.

5.1.2 Should a foul water connection be required to serve any refuse / recycling area in
the north-west corner of Unit 1 a mini package pumping station will be required due
to its remoteness from the foul sewer.

5.1.3  The layout of the foul drains is also shown on the drawing found in Appendix D.

Drainage Strategy (B4.0036/AAM/MD/db/97356(RevB)
December 2013
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Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

Appendix A : Topographical Survey
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Appendix B : Sewer Records
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Appendix C : Green Field Run-off Rate
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Upton McGougan UE Limited
6 Forres Street 034,0036
Edinburgh Harts Farm Way
Scotland EH3 6BJ Greenfield Runcff Rates
Date 19 July 2013 Designed by MLH
File Checked by
Micro Drainage Source Control 2013.1.1
ICP Jul Annual F1
Input
Return Pericod (years) 2 Soil 0. 400
Erea (ha) 1.500 Urban 0. 000

SAAR  (mm) 700 Region Humber Regiom 7
Results 1/s

(BAR Rural 5
(EXR Urhan 5

2 yearsz 4.5
Ql year 4.3

Q20 weare 11.6
Qo) years 16.3

@1982-2013 Micro Drainage Ltd
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Appendix D : Unit 1 Proposed Drainage Layout & Details
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DO NOT SCALE THIS DRAWING, PRINT, PLOT OR DISK.

COM Regulations 2007 : Reg. 11

In preporng the desgn shown on this and relabed drawings
Upton McGougen has considered and, where reasonably
practicable, ovoided foresesable risks.

significant risks, which remagin, are listed below and
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Harts Farm Way Upton M°Gougan Ltd
Unit 1 & Access Road

Appendix E : Drainage Calculations
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Upton McGougan UK Limited

& Forres Street

Edinburgh

Scotland EH3 &EBJ

034.0036
HARTS FARM

NETWCRE 1,/WESTERNM SIDE

WAY

Date 19 July 2013

Designed by MLH

File Network 1.mdx Checked by
Micro Drainage Network 2013,1.1
EM SEWER DESIGHN Modifi icnal Meth

1.000
1.001
1.002
1.0032
1.004

Hetwork Design Table for Storm

BN Length Fall Slope I.Area T.E. Base k HYD DIA
{m) (m) (1:X) (ha) (mins) Flew (1/s) (mm) SECT (mm)

1.000 32.000 D.120 266.7 0.100 4. 00 0.0 D.600 o 300
1.001 53,000 0.210 252.4 0.150 0.00 0.0 0.600 o 300
1.002 31.000 0.110 281.8 0.050 0. 00 0.0 D.600 o 300
1.002 40.500 0,140 285%.2 0,180 0. 00 0.0 0,800 o 300
1.004 12,000 0.120 150.0 0.220 0. 00 0.0 D.e00 o 150

work R 1 Tabl
Rain T.C. US/IL E I.Area E Base Foul Add Flow Vel Cap
(mm/hr) (mins) {m) {ha) Flow (1/s) (L1/s) (1/8) Im/8) (1/s)
0. 00 4,56 3.350 0.100 0.0 0.0 0.0 0.9 &7.7
0. 00 5.45 3.230 0.250 0.0 0.0 0.0 0.9% 69.6
0. 00 6.01 3.020 0,200 0.0 0.0 0.0 0.9%93 &5.8
0. 00 6.74 2.910 0.460 0.0 0.0 0.0 0.92 6&5.0
0. 00 T.11 2,770 0.680 0.0 0.0 0.0 0.8 14.5
Free Flowing Qutfall Details for Storm
Cutfall Cutfall C. Level I. Level Min b,L W
Fipe Humber Name {m) {m}) I. ILevel (mm) (mm)
{m)
1.004 Headwall 4,150 2,650 2,650 [H o

Flow
(1/s)

oo Qo
oo oooo

21982-2013 Micro Drainage Ltd




Upton McGougan UK Limited

& Forres Street
Edinburgh
Scotland EH3 &BJ

034.0036

HARTS FARM WAY
NETWCRE 1,/WESTERNM SIDE

Date 19 July 2013
File Network 1.mdx

Checked by

Designed by MLH

Micro Drainage

Metwork 2013.1.1

Complex

lin ntr

Manhole: &, DS/EM: 1.004,

1z for rm

Volume (m*): 3.9

Bydro-Brake®

Design Head (m)} 0.550 Hydro-Erake® Type Md5 5W Only Inwvert lewel im) 2.770
5.0 Diameter (mm) 105

Dezign Flow (1l/g)

Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flew (1/s)
0.100 3.1 1.200 7.3 3,000 11.5 T7.000 17.6
0.200 4.5 1,400 7.9 3.500 12,4 7.500 1.2
0.300 4.4 1.600 8.4 4.000 13.3 8.000 18.8
0. 400 4.5 1.800 8.9 4,500 14.1 8.500 19.3
0.500 4.8 2,000 9.4 5,000 14.8 9.000 19.9
0. 600 5.2 2,200 9.8 5.500 15.86 9,500 0.5
0.800 5.9 2,400 10.3 6.000 16.3
1.000 6.6 2,600 0.7 6. 500 16.9

Hydro-Brake®
Dezign Head (m) 0.620 Hydro-Brake® Type Md7 Inwvert Lewel (m) 3.320
Dezign Flow (1/s) 2.6 Mameter (mm) 69

Depth (m) Flow (1/s)

0.100 1.2
0. 200 1.4
0.300 1.8
0.400 2.0
0.500 2.3
0. 600 2.5
0.200 2.9
1.000 3.2

Depth (m) Flow (1/s)

1.200 3.5
1.400 3.8
1.600 4.1
1.800 4.3
2.000 4.5
2,200 4.8
2,400 5.0
2.600 5.2

Depth (m) Flow (l/s)

3.000
3.500
4.000
4.500
5.000
5.500
6.000
6.500

L= = U R == R = - 1]

R I I - AT = = I}

Depth (m) Flow (1/s)

T.000
T.500
g.000
2.500
9.000
9.500

WwoWw WD W
W & DN
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Upton McGougan UE Limited

Fage 3

6 Forres Street
Edinburgh
Scotland EH3 &BJ

034.0036
HARTS FARM WAY

NETWCRE 1,/WESTERNM SIDE

Date 19 July 2013

File Network 1.md=x

Designed by MLH
Checked by

Micro Drainage

Metwork 2013.1.1

Cellular Storage Manhole: &, DS/PNM: 1.004

Invert Lewel (m) 3.240 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Poroeity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?)

0.000 1232.4
0.300 1232.4

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

1232.4 0. 301 0.0 12g9.2
1289.2
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Upton McGougan UK Limited

6 Forres Street 034.0036
Edinburgh HRRTS FAERM WAY
Scotland EH3 &BJ NETWORE 1,/WESTERN SIDE
Date 19 July 2013 Designed by MLH
File Network 1.mdx Checked by
Micro Drainage Network 2013,1.1
1 yvear Return Peri MmaF f Critical 1 Maximum Lewval (Rank 1
for rm
il i riter
Areal Reducticn Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start Lewvel (mm) o Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

1.000
1.001
1.002
1.003
1.004

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il
Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9
o (1km) 0,459
02 (lkm) 0,233
03 (1lkm) 0.377
E {1lkm) 0. 310
F {1lkm) 2,223
v (Summer) 0.750
or (Winter) 0. 840
Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF
fnalysis Timestep Fine Inertia Status JOFF
DTS Status CH
Profile () Zaymmer and Winter
Durationis} (mins) &0, 120, 240, 2360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%) 30, 20, 20, 30
Retorn Climate First X First ¥ First £ O/F Iwl
Storm Period Change  Surcharge Flood Cverflow Act. Exc.
€0 Summer 1 +30% 30/60 Summer 100/60 Summer 4
&) Summer 1 +30% 30/60 Summer 100/60 Summer 3
&) Summer 1 +30% 1/60 Summer
480 Winter 1 +30% 1/60 Summer 100/480 Winter 1
480 Winter 1 +30% 1/60 Summer
HWater Flocded Fipe

US/MH ILevel Sorch'ed Volume Flow / O'flow Flow
PN Hame (m) Depth (m) (m?) Cap. (l/s) (1/s) Status

1.000 1 3.425 =0.225 0.000 0.13 0.0 8.3 QK
1.001 2 3.382 =0.168 0. 000 0.29 0.0 18.9 18
1.002 3 3.325 0. 005 0.000 0.36 0.0 21.9% SURCHARGED
1.003 4 2.3200 0. 090 0.000 0.17 0.0 10.3 SURCHARGED
1.004 6 3.234 0,374 0. 000 0.36 0.0 4.9 SURCHARGED
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Upton McGougan UK Limited
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWCRE 1,/WESTERNM SIDE
Date 19 July 2013 Designed by MLH
File Network 1.mdx Checked by
Micro Drainage Network 2013.1,1
2 vear Return Peri MmaF f Critical 1 Maximum Lewval (Rank 1
for rm
il i riter
Areal Reducticn Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start Lewvel (mm) o Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il

Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9

ol (lkm) 0,459

02 (lkm) 0,233

e (1km) 0.377

E {1lkm) 0. 310

F {1km) 2,223

v (Summer) 0.750
or (Winter) 0. 840

Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF

fnalysis Timestep Fine Inertia Status JOFF
OTS Status H

Profile () Zaymmer and Winter
Durationis} (mins) &0, 120, 240, 2360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%) 30, 30, 20, 20
Retorn Climate First X First ¥ First £ O/F Iwl
BN Storm Period Change  Surcharge Flood Cverflow Act. Exc.
1.000 €0 Summer z +30% 30/60 Summer 100/60 Summer 4
1.001 &) Summer 2 +30% 30/60 Summer 100/60 Summer 3
1.002 &0 Summer 2 +30% 1/60 Summer
1.002 &0 Summer 2 +30% 1/60 Summer 100480 Winter 1
1.004 420 Winter 2 +30% 1/60 Summer
HWater Flocded Fipe

US/MH ILevel Sorch'ed Volume Flow / O'flow Flow
PN Hame (m) Depth (m) (m?) Cap. (l/s) (1/s) Status

1.000 1 3.436 =0.214 0.000 0.17 0.0 10.3 QK
1.001 2 3.388 =0.141 0. 000 0.35 0.0 22,9 18
1.002 3 3.354 0.034 0.000 0.44 0.0 26.6 SURCHARGED
1.003 4 3,321 0.111 0. 000 0.&67 0.0 40.3 SURCHARGED
1.004 6 3.315 0. 395 0.000 0.37 0.0 5.0 SURCHARGED
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Upton McGougan UK Limited
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWCRE 1,/WESTERNM SIDE
Date 19 July 2013 Designed by MLH
File Network 1.mdx Checked by
Micro Drainage Network 2013.1,1
rk rn Peri mma r f Critical 1 Maximum Lewvel {(Rank 1
for rm
il i riter
Areal Reducticn Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start lewel (mm} o Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il
Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9
o (1km) 0,459
02 (lkm) 0,293
02 (lkm} 0.377
E {1lkm) 0. 310
F {1lkm) 2,223
v (Summer) 0.750
or (Winter) 0. 840
Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF
fnalysis Timestep Fine Inertia Status JOFF
DTS Status CH
Profile () Zaymmer and Winter
Duraticon(s) (mins) &0, 120, 240, 360, 480, 260, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%} 30, 0, 30, 30
Retorn Climate First X First ¥ First £ O/F Iwl
BN Storm Period Change  Surcharge Flood Cverflow Act. Exc.
1.000 € Summer 30 +30% 30/60 Summer 100/60 Summer 4
1.001 & Summer 30 +30% 30/60 Summer 100/60 Summer 3
1.002 & Summer 30 +30% 1/60 Summer
1.003 & Summer E1v] +30% 1/60 Summer 1007480 Winter 1
1.004 480 Winter 30 +30% 1/60 Summer
HWater Flocded Fipe
US/MH ILevel Sorch'ed Volume Flow / O'flow Flow
PN Hame (m) Depth (m) (m?) Cop. {1/s) {1/s) Status
1.000 1 3.882 0.232 0.000 0.32 0.0 19.9% FLOOD RISK
1.001 2 3.858 0. 328 0. 000 0.7% 0.0 49.2 FLOOD RISK
1.002 3 3,737 0.417 0.000 0.5%2 0.0 58.7 SURCHARGED
1.003 4 3.629 0.41% 0.000 1.46 0.0 8B.5 SURCHARGED
1.004 6 3.451 0.531 0. 000 0.49 0.0 6.7 SURCHARGED
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Upton McGougan UK Limited

6 Forres Street 034.0036

Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWORE 1/WESTERN SIDE
Date 19 July 2013 Designed by MLH

File Network 1.mdx Checked by

Micro Drainage Network 2013.1,1

100 year Beturn Period Summary of Critical B 1 Maxim Level {(Rank

1) for rm

i i riter
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start level (mm}) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il
Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) =0.029
o (1km) 0,459
02 (lkm) 0,293
03 (1lkm) 0.377
E {1lkm) 0. 310
F {1lkm) 2,223
v (Summer) 0.750
or (Winter) 0. 840
Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF
fnalysis Timestep Fine Inertia Status JOFF
DTS Status O
Profile () Zaymmer and Winter
Durationis} (mins) &0, 120, 240, 2360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%) 30, 20, 20, 30
Retorn Climate First X First ¥ First £ O/F Iwl
BN Storm Period Change  Surcharge Flood Cverflow Act. Exc.
1.000 &0 Summer 100 +30% 30/60 Summer 100/60 Summer 4
1.001 & Summer 100 +30% 30/60 Summer 100/60 Summer 3
1.002 480 Winter 100 +30% 1/60 Summer
1.002 480 Winter 100 +30% 1760 Summer 100/480 Winter 1

1.004 480 Winter 100 +30%  1/60 Summer

HWater Flocded Fipe
US/MH ILevel Sorch'ed Volume Flow / O'flow Flow
PN Hame (m) Depth (m) (m?) Cap. (l/s) (1/s) Status

1.000 1 3.862 0.312 12.027 0.74 0.0 46.1 FLOOD
1.001 2 3.954 0,424 4.198 0.89 0.0 58.4 FLOOD
1.002 3 3.598 D.679 0.000 0.35 0.0 20.8 FLOOD RISK
1.003 4 4.020 0. 220 0.3200 0.53 0.0 32.2 FLOOD
1.004 6 4.043 1.123 0.000 0.73 0.0 9.8 FLOOD RISK
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Upton McGougan UK Limited
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWORE 2/EASTERN SIDE
Date 19 July 2013 Designed by MLH
File Network 2 .mdx Checked by
Micro Drainage Network 2013.1,1
EM SEWER DESIGH Modifi ional Maeth

Hetwork Design Table for Storm

BN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) m) (1:X) (ha) (mins) Flew (1/s) (mm) SECT (mm)

1.000 27.000 0,215 172,1 0.050 4.00 0.0 0.600 o 225
1.p01 24.000 0.110 218.2 0.150  0.00 0.0 D.600 o 300
l1.p002 13.000 0.050 260.0 O0.220 0.00 0.0 D.60D o 300
1.003 13.000 0.087 150.0 0.000  0.00 0.0 D.60D o 150

Metwork Results Table

BN Rain T.C. US/IL E I.Area E Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) {m}) (ha) Flow (1/s) (1/s) (1/s) (mfs) (1/8) (1/=)

1.000 0. 00 4.62 3,450 0.050 0.0 0.0 0.0 0.9 39.5 0.0
1.001 0. 00 5.00 3.160 D.200 0.0 0.0 0.0 1l.06 75.0 0.0
1.002 0. 00 5.22 3.050 0.420 0.0 0.0 0.0 0.97 GB.6 0.0
1.003 0. 00 5.49% 3.000 0.420 0.0 0.0 0.0 0.82 14.5 0.0

Free Flowing Qutfall Details for Storm

Outfall Outfall C. Lewval I. Lavel Min D,L W
Bipe Number  Name {m) (m} I. Level (mm) (mm)
{m})

1.003 BHeadwall 3.800 2,913 2,760 o o
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Upton McGougan UK Limited Page 2
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWORE 2/EASTERN SIDE
Date 19 July 2013 Designed by MLH
File Network 2 .mdx Checked by
Micro Drainage Network 2013.1,1
lin ntrols for rm

Bydro-Brake® Manhole: 4, DS/PN: 1.003, Volume (m*}: 1.9

Deszign Head (m} 0,500 Hydro-Brake® Type Md7 Invert lewvel (m} 3.000

Design Flow (1/=) 6.5 Diameter (mm} 116

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow {1/=s) |Bepth (m) Flow (1/=)
0.100 2.9 1.200 9.9 3.000 15.7 T7.000 24.0
0.200 4.1 1.400 .7 3.500 17.0 7.500 24.9
0.200 5.0 1.600 11.5 4.000 18.2 2.000 25,7
0.400 5.7 1.800 12,2 4.500 12.3 8.500 26.5
0.500 6.4 2.000 1z2.8 5.000 20.3 9.000 27,2
0. 600 T.0 2,200 12.5 5.500 21,3 9.500 28.0
0D.B200D 8.1 2,400 14.1 6.000 22.2
1.000 3.1 2.600 14.6 6. 500 23.2
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Upton McGougan UE Limited

Fage 3

6 Forres Street
Edinburgh
Scotland EH3 &BJ

034.0036
HARTS FARM WAY

NETWORE 2/EASTERN SIDE

Date 19 July 2013

File Network 2,mdx

Designed by MLH
Checked by

Micro Drainage

Metwork 2013.1.1

Cellular

Storage Manhole: 4, DS/PN: 1.003

Invert Lewel (m) 3.270 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Poroeity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?)

0.000 T80.0
0.300 T30.0

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

780.0 0. 301 0.0 8ls.4
819.4
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Upton McGougan UK Limited
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWORE 2/EASTERN SIDE
Date 19 July 2013 Designed by MLH
File Network 2 .mdx Checked by
Micro Drainage Network 2013.1,1
1 yvear Return Peri MmaF f Critical 1 Maximum Lewval (Rank 1
for rm
il i riter
Areal Reducticn Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start Lewvel (mm) o Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il

Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9

ol (lkm) 0,459

02 (lkm) 0,233

e (1km) 0.377

E {1lkm) 0. 310

F {1km) 2,223

v (Summer) 0.750
or (Winter) 0. 840

Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF

fnalysis Timestep Fine Inertia Status JOFF
OTS Status H

Profile () Zaymmer and Winter

Durationis} (mins) &0, 120, 240, 2360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%) 30, 20, 20, 30

Fetuorn Climate First X First ¥ First £ O/F Lwl
BN Storm Pericd Change Surcharge Flood Owerflow hot. Exo.

1.000 60 Summer 1 +30% 100/60 Summer
1.001 &0 Summer 1 +30%  20/60 Summer
1.002 120 Winter 1 +30%  30/60 Summer
1.003 240 Winter Iz +30% 1/60 Summer
Hater Flooded Bipe

US/MH Ievel Suorch'ed Volume Flew / O'flow Flow
PH Hame (m) Depth (m) (m?) cap. ({l/s) {1/s) Status

1.000 1 3.501 =0.174 0.000 0.11 0.0 4.1 QB
1.001 z 3.326 =0,134 0.000 0.23 0.0 15.5 QK
1.002 6 3.311 =0.033 0. 000 0.35 0.0 18.5 18
1.003 4 3.305 0.1585 0.000 0.38 0.0 5.0 SURCHARGED
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Upton McGougan UK Limited
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWORE 2/EASTERN SIDE
Date 19 July 2013 Designed by MLH
File Network 2 .mdx Checked by
Micro Drainage Network 2013.1,1
2 vear Return Peri MmaF f Critical 1 Maximum Lewval (Rank 1
for rm
il i riter
Areal Reducticn Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start Lewvel (mm) o Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il

Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9

ol (lkm) 0,459

02 (lkm) 0,233

e (1km) 0.377

E {1lkm) 0. 310

F {1km) 2,223

v (Summer) 0.750
or (Winter) 0. 840

Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF

fnalysis Timestep Fine Inertia Status JOFF
OTS Status H

Profile () Zaymmer and Winter

Durationis} (mins) &0, 120, 240, 2360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%) 30, 20, 20, 30

Fetuorn Climate First X First ¥ First £ O/F Lwl
BN Storm Pericd Change Surcharge Flood Owerflow hot. Exo.

1.000 60 Summer z +30% 100/60 Summer
1.001 &0 Summer 2 +30%  20/60 Summer
1.002 240 Winter 2 +30%  30/60 Summer
1.003 240 Winter 2 +30% 1/60 Summer
Hater Flooded Bipe

US/MH Ievel Suorch'ed Volume Flew / O'flow Flow
PH Hame (m) Depth (m) (m?) cap. ({l/s) {1/s) Status

1.000 1 2.507 =0.168 0.000 0.14 0.0 5.1 QB
1.001 Z 3.342 =0,118 0.000 0.29 0.0 18.2 QK
1.002 6 3.326 =0.024 0. 000 0.29 0.0 16.5 18
1.003 4 3.321 0.171 0.000 0.3% 0.0 5.1 SURCHARGED
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Upton McGougan UK Limited
6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ NETWORE 2/EASTERN SIDE
Date 19 July 2013 Designed by MLH
File Network 2 .mdx Checked by
Micro Drainage Network 2013.1,1
rk rn Peri mma r f Critical 1 Maximum Lewvel {(Rank 1
for rm
il i riter
Areal Reducticn Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start lewel (mm} o Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il

Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9

ol (lkm) 0,459

02 (lkm) 0,233

e (1km) 0.377

E {1lkm) 0. 310

F {1km) 2,223

v (Summer) 0.750
or (Winter) 0. 840

Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF

fnalysis Timestep Fine Inertia Status JOFF
OTS Status H

Profile () Zaymmer and Winter

Duration(g) (mine)} &0, 120, 240, 360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%} 30, 0, 30, 30

Fetuorn Climate First X First ¥ First £ O/F Lwl
BN Storm Pericd Change Surcharge Flood Owerflow hot. Exo.

1.000 &0 Summer 30 +30% 100760 Summer
1.001 &0 Summer 30 +30%  30/60 Summer
1.002 &0 Summer 30 +30% 30/60 Summer
1.003 360 Winter 1] +30% 1/60 Summer
Hater Flooded Bipe

US/MH Ievel Suorch'ed Volume Flew / O'flow Flow
PH Hame (m) Depth (m) (m?) cap. ({l/s) {1/s) Status

1.000 1 2.565 =0.110 0.000 0.31 0.0 1l.& QB
1.001 2 3.533 0.073 0.000 0.63 0.0 45.7 SURCHARGED
1.002 6 3.480 0.130 0.000 1.69 0.0 95.1 SURCHRRGED
1.003 4 3.434 0.284 0.000 0.45 0.0 6.0 SURCHARGED
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Upton McGougan UK Limited

6 Forres Street 034.0036
Edinburgh HARTS FARM WAY
Scotland EH3 &BJ METWORE 2/EASTERN SIDE

Date 19 July 2013 Designed by MLH
File Network 2 .mdx Checked by

Micro Drainage Network 2013,1.1

100 year Beturn Period Summary of Critical B 1 Maxim Level {(Rank

1) for rm

i i riter
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins}) 0 MADOD Factor * 10m3/ha Storage 2,000
Hot Start lewvel (mm}) o Inlet Coeffiecient 0.200
Manhole Headloss Coeff (Global) 0,500 Flow per FPerson per Day (1l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Humber of Input Hydrographs 0 Mumber of Storage Structures 1
Humber of Online Controls 1 MWumber of Time/Rrea Diagrams 0
Mumber of Qffline Controle 0 Humber of Real Time Controle O

i infall il

Rainfall Model FEH
Site Location GE 470600 106250 S0 70600 06250
C {(1lkm}) -0.02%9

ol (lkm) 0,459

02 (lkm) 0,233

e (1km) 0.377

E {1lkm) 0. 310

F {1km) 2,223

v (Summer) 0.750
or (Winter) 0. 840

Margin for Flood Risgk Warning (mm) 300.0 VD Status OFF

fnalysis Timestep Fine Inertia Status JOFF
OTS Status H

Profile () Zaymmer and Winter

Durationis} (mins) &0, 120, 240, 2360, 480, 960, 1440
Return Pericdis) (years}) 1, 2, 30, 100
Climate Change (%) 30, 20, 20, 30

Fetuorn Climate First X First ¥ First £ O/F Lwl
BN Storm Pericd Change Surcharge Flood Owerflow hot. Exo.

1.000 60 Summer 100 +30% 100/60 Summer
1.001 &0 Summer 100 +30% 30/60 Summer
1.002 &0 Summer 100 +30% 30/60 Summer
1.003 360 Winter 100 +30% 1/60 Summer

Hater Flooded Bipe
US/MH Ievel Suorch'ed Volume Flew / O'flow Flow
PH Hame (m) Depth (m) (m?) cap. ({l/s) {1/s) Status

1.000 1 3.827 0,152 0.000 0.44 0.0 1&.3 FLOOD RISK
1.001 2 3.782 0,322 0.000 0.%8 0.0 ©5.6 FLOOD RISK
1.002 6 3.673 0.323 0.000 2.44 0.0 137.5 FLOOD RISK
1.003 4 3.528 0.378 0.000 0.50 0.0 6.6 SURCHARGED
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Harts Farm Way Upton M°Gougan Ltd
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