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2 Introduction 

Baynham Meikle Partnership has been commissioned on behalf of IAC Group to prepare a Flood Risk 
Assessment and Drainage Strategy, to support a planning application for the additional parking of 391 No. 
spaces and circulation road at the existing development named Prologis Park, Birmingham Interchange. The 
Flood Risk Assessment will be part of a planning application to be made to Solihull Metropolitan Borough 
Council. 

The site is located at Birmingham Interchange, and is located off Bickenhill Parkway. The development area 
is approximately 5.82 hectares in total and the Ordnance Survey Grid reference is E: 418606, N: 285135. A 
Site location plan is included in Appendix A.  

It is a requirement for development applications to consider the potential risk of flooding over its designed 
lifetime and any possible impacts on flood risk elsewhere in terms of its effects on flood flows and runoff. 

This Flood Risk Assessment has been prepared following guidance set out in the National Planning Policy 
Framework (NPPF) and is undertaken in consultation with other relevant bodies. 

The following aspects of flood risk that have been addressed within this report are: 

- The area liable to flooding. 

- The probability of flooding occurring now and over time. 

- The extent and standard of existing flood defences and their effectiveness over time. 

- The rates of flow likely to be involved. 

- The likelihood of impacts on other areas, properties, and habitats. 

- The effects of climate change which currently requires designs to include 1 in 100-year rainfall events 
+ climate change allowances (40%). 

- The nature and current expected lifetime of the development proposed and the extent to which it is 
designed to deal with flood risk. 

Further guidance has been obtained from: 

- The SuDs Manual V6 (CIRIA c753). 

- “Interim Code of Practice for Sustainable Drainage Systems 2004” (ICOP SUDS). 

- “Interim National Procedures” point 3, 10.2 & 10.3. 

- The council’s in subject Strategic Flood Risk Assessment for this area. 
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3 Existing Site 

3.1 Site Location 

The development site is situated at Birmingham Interchange, with postcode B40 1QA (nearest). The Ordnance 
Survey National Grid reference to the centre of the site is E: 418606, N: 285135. A site location plan can be 
found in Appendix A. The development will form part of the Prologis Park development to provide additional 
car parking to the existing 2 units constructed in 2018. 

3.2 Topography 

The area in which the majority of the car parking is to be is currently a large bund covered in soft landscaping. 
The other sections of parking are within the existing circulation road for the development.  

A Topographical survey is included within Appendix A. 

3.3 Existing Ground Conditions 

Using the Ian Farmer Associates site specific Phase 1 and 2 Geo-environmental report that was produced for 
Prologis Park, the general underground strata that was encountered can be summarised within the below 
table. The table has been taken from section 6.1.4 of the Ian Farmer Associates report: 

 

 

 

 

 

 

 

 

Although no infiltration tests have been carried out within the site specific testing, it can be assumed that due 
to the presences of cohesive soils within the underlain strata, discharging surface water via methods utilising 
infiltration will not be viable.  

 

 
Full extracts from the available Ian Farmer Associates site investigation are appended within Appendix E. 
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3.4 Aquifer Designation 

An extract from the geographic information map ( 

Figure 1 & Figure 2) provided by Natural England indicates that the site is located on an aquifer that is 

designated as Secondary B. 

Figure 1. Aquifer Bedrock designation map 

Figure 2. Aquifer Superficial Drift designation map 

Proposed Development 

Proposed Development 
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3.5 Site Specific Flood Risks 

This section reviews the possible sources of flooding relevant for the site and assesses the impacts both on 
the development itself and on other areas as a result of the proposed development. The Environment Agency 
is responsible for the provision of information pertaining to flood risk from tidal and main watercourses 
throughout England and Wales. The EA provides an online information service through its flood map data. An 
extract from the flood map is given in Figure 3 which indicates that the site is in Flood Zone 1, this is described 
as land of having a less than 1 in 1,000 annual probability of river and sea flooding. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.Flood map for planning by EA 
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3.5.1 Tidal/Fluvial Flooding 

Tidal/Fluvial flooding occurs when sea levels rise and flows into a water course. This can cause the water table 
levels to rise or water to levels rise as a result of high or intense rainfall flowing into a watercourse. This can 
result in water courses overflowing their banks. 

Sea (Tidal) Flooding – The site is not located in the vicinity of the coast, and is therefore not at risk of flooding 
due to tidal flows.  

River (Fluvial) Flooding – The site is not located adjacent in the vicinity to any river. Therefore, there is no risk 
of flooding from fluvial flows.  

From Figure 5.Pluvial Flood risk map, we can see that the proposed site is in a very low risk area. Meaning, 
each year this area has a chance of flooding less than 1 in 1,000 (0.1%) from tidal and fluvial flows.  

 

Figure 4.Tidal/Fluvial Flood risk map 
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3.5.2 Surface Water Flooding (Pluvial Flooding) 

 

Surface water flooding can occur when heavy rainfall overwhelms the local drainage network and also depends 
on existing ground levels, rainfall and the local drainage network. The EA website contains mapping of areas 
believed vulnerable to surface water flooding. An extract from the flood map is given in 5. This shows that the 
site is in a very low flood risk area. Meaning that each year this area has a chance of pluvial flooding of less 
than 0.1%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.Pluvial Flood risk map 
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3.5.3 Artificial Sources of Flooding 

 

Artificial sources include any water bodies not covered under other categories and typically include canals, 
lakes and reservoirs. 

There is no artificial water flooding within the vicinity of the site, and therefore there is no flood risk due to 
artificial sources. This can be seen in figure 6.  

3.5.4 Historic Flooding 

An extract from the Solihull Metropolitan Council’s SFRA (April 2017) is included in Appendix B and indicates 
that no historic flooding has occurred within the vicinity of the site. 

3.5.5 Sewer Flooding 

Sewer flooding usually coincides with heavy rainfall, and may occur if the amount of rainfall exceeds the 
capacity of the sewer system, the system becomes blocked and/or water surcharges (i.e. rises above the 
ground) due to high water levels in the receiving watercourse. 

An extract from the Solihull Metropolitan Council’s SFRA is included in Appendix B and indicates that sewer 
flooding records defer to the available EA flood map data available online. Please refer to section 3.5.2 which 
shows this data.  

3.5.6 Groundwater Flooding 

Groundwater flooding occurs as a result of water rising up from underlying aquifers or from water flowing from 
springs. This tends to occur after long periods of sustained heavy rainfall and can be sporadic in both location 
and time, often lasting longer than a river or surface water flood. 

The site is not known to be susceptible from any flooding via ground water. This is reiterated by the available 
SI which recorded groundwater at depths of 4.70m - 5.20m rising to between 3.70m – 4.25m blg.  

Figure 6.Artifical Sources Flood risk map 
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3.6 Source Protection Zone 

The EA have defined Source Protection Zones (SPZs) for 2000 groundwater sources such as wells, boreholes 
and springs used for public drinking water supply. These zones show the risk of contamination from any 
activities that might cause pollution in the area. The closer the activity, the greater the risk. The maps show 
three main zones (inner which is buffered around the abstraction point, outer and total catchment) and a fourth 
zone of special interest.  

The zones are used in conjunction with the EA’s Groundwater Protection Policy to set up pollution prevention 
measures in areas which are at a higher risk, and to monitor the activities of potential polluters nearby. 

As shown in Figure 7, the proposed development is not near or within any source protection zone. 

 

 

 

 

Figure 7. Source protection zones map 
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4 Proposed Site 

4.1 Description of development 

The proposed works are an addition to a current development and in its majority is within land which is currently 
soft landscaping. The proposed application is for the addition of 391 parking spaces and associated paved 
circulation areas on the newly constructed Prologis park development at Progress way, which was granted 
outline planning permission (ref: PL/2016/02001/PPOL) and reserved matters approval 
(PL/2017/01509/PPRM, PL/2018/02297/PPRM). A soft landscaping scheme will also be incorporated into the 
development. 

A total of 97 No. spaces are proposed to be constructed adjacent to the existing Prologis Park circulation road, 
which is partially hardstanding. These areas are proposed to be drained via the existing Prologis Park surface 
water drainage system that is shown on drawing 12476_105R within appendix A. These proposed areas will 
be controlled and attenuated via the existing network.  

A copy of the site’s layout plan can be found in Appendix A. Allowance will also be made for access and 
landscaping. 

The proposed development will have an impermeable area of 0.635 ha. These figures are subject to change 
slightly as the layout detail design progresses. 

The proposed site levels will be set such that they try (where possible) to follow the contours of the existing 
site so as to minimise the requirement for any retaining walls and also adhere to best practice and building 
regulation design standards. 

Proposed development levels will also be set such that they try to minimise any surface water flooding from 
the new development drainage network. This would also ensure; that should any flooding occur, it is controlled 
and contained within the new development boundaries and therefore will not affect neighbouring properties or 
highway land. 
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5 Drainage Policy & Consultation 

5.1 Lead Local Flood Authority 

The Lead Local Flood Authority (LLFA) is Solihull Metropolitan Borough Council. Solihull Metropolitan Borough 
Council has a Strategic Flood Risk Assessment and Local Plan which define flooding and drainage 
requirements. 

Key items within the SFRA are: 

 Use of SuDS (where possible use of strategic SuDS should be made) 

 Discharge rates should be restricted to Greenfield rates as a maximum. 

 Brownfield sites should seek to discharge surface water from the redeveloped site at Greenfield rates 
wherever possible. As a minimum, betterment should be offered (in terms of reduced runoff) for all 
redeveloped sites. 

 1 in 100-year attenuation of surface water, taking into account climate change. 

5.2 Application of Flood Risk Policy 

Based on the EA’s flood maps it is possible to undertake an initial site flood risk compatibility assessment to 
ascertain whether the proposed development site is presently suitable for development by referring to the flood 
zone compatibility matrix (Table 1). 

 

Table 1.Flood Risk Vulnerability and Flood Zone Compatibility 

 
Essential 
infrastructure 

Water 
compatible 

Highly 
vulnerable 

More 
vulnerable 

Less 
vulnerable 

F
lo

o
d

 Z
o

n
e
s
 

Zone 1 √ √ √ √ √ 

Zone 2 √ √ 
Exception 
Test required 

√ √ 

Zone 3a 
Exception Test 
required 

√ x 
Exception 
Test required 

√ 

Zone 3b 
Functional 
Floodplain 

Exception Test 
required 

√ x x x 

Key: √ - Development is appropriate 

 x - Development should not be permitted 
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Notes to table: 

This table does not show: 

 The application of the Sequential Test which guides development to Flood Zone 1 first, then Zone 2 
and then Zone 3. 

 Flood Risk Assessment requirements, or 

 The Policy aims for each flood zone. 

 

Table 2. Flood Risk Vulnerability Classification 
Essential 
Infrastructure 

 Essential transport infrastructure (including mass evacuation routes) which has to 

cross the area at risk. 

 Essential utility infrastructure which has to be located in a flood risk area for 

operational reasons, including electricity generating power stations and grid and 

primary substations and water treatment works that need to remain operational in 

times of flood. 

 Wind turbines. 
Highly 
Vulnerable 

 Police stations, ambulance stations and fire stations and command centres and 
telecommunications installations required to be operational during flooding. 

 Emergency dispersal points. 
 Basement dwellings. 
 Caravans, mobile homes and park homes intended for permanent residential use. 
 Installations requiring hazardous substances consent (where there is a demonstrable 

need to locate such installations for bulk storage of materials with port or other similar 
facilities or such installations with energy infrastructure or carbon capture and storage 
installations, that require coastal or water-side locations or need to be located in other 
high flood risk areas, in these instances the facilities should be classified as “essential 
infrastructure”). 

 More 
Vulnerable 

 Hospitals. 
 Residential institutions such as residential care homes, children’s homes, social 

services homes, prisons and hostels. 
 Buildings used for dwelling houses, student halls of residence, drinking 

establishments, nightclubs and hotels. 
 Non-residential uses for health services, nurseries and educational establishments. 
 Landfill and sites used for waste management facilities and hazardous waste. 
 Sites used for holiday or short-let caravans and camping, subject to a specific 

warning and evacuation plan. 

Less 

Vulnerable  

 
 
 
 
 
 
 
 
 
 
 

 Police, ambulance and fire stations which are not required to be operational during 

flooding. 

 Buildings used for shops, financial, professional and other services, restaurants and 

cafes, hot food takeaways, offices, general industry, storage and distribution, non-

residential institutions not included in “more vulnerable” and assembly and leisure. 

 Land and buildings used for agriculture and forestry. 

 Waste treatment (expect landfill and hazardous waste facilities). 

 Minerals working and processing (except for sand and gravel working). 

 Navigations facilities. 

 Ministry of Defence installations. 
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 Ship building, repairing and dismantling, dockside fish processing and refrigeration 

and compatible activities requiring a waterside location. 

 Water-based recreation (excluding sleeping accommodation). 

 Lifeguard and coastguard stations. 

 Amenity open space, nature conservation and biodiversity, outdoor sports and 

recreation and essential facilities such as changing rooms. 

 Essential ancillary sleeping or residential accommodation for staff required by uses 

in this category, subject to a specific warning and evacuation plan. 
Water 
Compatible 
Development 

 Water treatment works which do not need to remain operational during times of flood. 

 Sewerage treatment works (if adequate measures to control pollution and manage 

sewage during flooding events are in place).  

 Flood control infrastructure. 

 Water transmission infrastructure and pumping stations. 

 Sewerage transmission infrastructure and pumping stations. 

 Sand and gravel working. 

 Docks, marinas and wharves. 

 

5.2.1 Sequential Test 

The Sequential Test is intended to direct new development to an area of lowest probability of flood risk and 
ensure development is in the most appropriate flood zone.  

As the development’s extents of the site are within Flood Zone 1 and are in the Less Vulnerable category, the 
development can be considered appropriate for the proposed use, and therefore passes the Sequential Test. 

5.2.2 Exception Test 

The Exception Test is not required as the site is located within Flood Zone 1. 

5.2.3 Flood Risk Assessment Summary & Mitigation Measures 

Table 1 contains a summary of the flood risks to the proposed site. Mitigation measures to address the 
identified risks are discussed below. 

Table 3. Summary of Flood Risks 

Flood Risk Risk Level Action Required 

Tidal/Fluvial Very Low None 

Surface Water Low None 

Sewers Very Low None 

Groundwater Very Low None 

Artificial N/A None 

Run-off Low Mitigation Required 

It can be concluded that there is very little risk of flooding on the development itself. Mitigation 
measures are required to ensure that run-off from the proposed development will not adversely impact 
areas downstream. 
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6 Drainage Strategy 

6.1 Hierarchy of Disposal 

Generally, the aim should be to discharge surface water run-off as high up the following hierarchy of drainage 
options as reasonably practicable. 

- Into the ground (infiltration) 

- To a surface water body 

- To a surface water sewer, highway drain, or other drainage systems 

- To a combined sewer 

6.1.1 Infiltration 

Although infiltration tests were not completed within the site specific Phase 2 ground investigation, it can be 
concluded that due to the presence of cohesive soils within the underlain strata, discharging surface water 
flows via methods utilising infiltration techniques are not viable for this development. 

An extract of the Prologis Park site investigation report used can be found in Appendix E. 

6.1.2 Surface Water Body 

Desk studies show that there is no viable surface water bodies to discharge surface water too without the 
requirement to pump vast distances. It can therefore be considered that discharging surface water flows via a 
surface water body is not feasible for this development. 

6.1.3 Surface Water Sewer/Combined Sewer 

There is an existing storm water sewer within the vicinity of the development which was constructed as part of 
the Prologis Park development, therefore it is a feasible option to discharge into the existing storm water sewer 
at greenfield run off rates.  

The location of the sewer can be found in Appendix A. 

6.2 Sustainable Drainage 

Potential SuDS techniques considered for the proposed site. 

6.2.1 Soakaways 

Soakaways are excavations either filled with rubble or lined with brickwork, precast concrete or polyethylene 
rings/perforated storage structures surrounded by granular backfill.  They can be grouped and linked together 
to drain large areas including highways.  The supporting structure and backfill can be substituted by modular 
geo-cellular units.  Soakaways provide storm water attenuation, storm water treatment and groundwater 
recharge. 

Due to the presence of cohesive soils within the underlain strata, discharging surface water via methods 
utilising infiltration are considered unviable. 

6.2.2 Swales  

Swales are linear vegetated drainage features in which surface water can be stored or conveyed.  They can 
be designed to allow infiltration, where appropriate.  They should promote low flow velocities to allow much of 
the suspended particulate load in the storm water runoff to settle out, thus providing effective pollutant removal.  
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Roadside swales can replace conventional gullies and drainage pipes. The existing development includes a 
swale in which road gullies discharge into. It is proposed that a swale is not incorporated into the new drainage 
strategy and instead a pond will be utilised within the drainage design, this will provide a larger and more 
effective SuDS feature. 

6.2.3 Porous Pavements  

Porous pavements provide a pavement suitable for pedestrian and/or vehicular traffic while allowing rainwater 
to infiltrate through the surface and into the underlying layers.  The water is temporarily stored between 
infiltration to the ground, reuse or discharge to a watercourse or other drainage system.  Pavements with 
aggregate sub-bases can provide water quality treatment. 

When permeable paving for car parking bays is used, the stone sub-base not only stores and slows down the 
rate of discharge, but also raises the water quality. It should not be used in the loading yard areas, due to the 
impact of the heavily loaded HGVs on the long-term durability of the pavement finish. 

Porous paving is proposed to be implemented to the majority of parking aisles on the development to ensure 
water is being treated prior to entering the proposed storage feature.   

6.2.4 Ponds/Infiltration Basin 

Ponds can provide both storm water attenuation and treatment. They are designed to support emergent and 
submerged aquatic vegetation along their shoreline. Runoff from each rain event is detained and treated in the 
pool.  The retention time promotes removal of silt through sedimentation and the opportunity for biological 
uptake mechanisms to reduce nutrient concentrations. 

Due to the nature of the cohesive soils experienced on site, infiltration basins have been ruled out as a form 
of SuDS feature within the drainage strategy. A pond has been incorporated into the design as an offline 
attenuation structure which will hold water within the intense critical storms. 

 

6.3 Sustainable Drainage Maintenance 

For a full maintenance breakdown of the SUDs drainage systems implemented into the design please see 
document with reference: 12992 / SUDs Maintenance Plan 
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7 Drainage Strategy – Surface Water 

7.1 Proposed Surface Water Runoff Rate 

The proposed area of car parking consists of 0.635ha of impermeable area. The design life for the development 
is 50 years. Based on the Environment Agency Guidance for climate change, a climate change allowance of 
40% should be considered.  

In accordance with the LLFA requirements, Greenfield site will seek to discharge surface water from the 
proposed development at greater of 5l/s or at Qbar rate. Due to our site being less than 1 ha it is proposed 
that a limiting discharge rate of 5l/s is applied for the surface water design. 

 

7.2 Proposed Surface Water Drainage Strategy 

Levels are to be set such that surface water run off falls into the permeable aisles and collected by a perforated 
pipe prior to entering the main storm water system. Flows will enter an offline pond within the critical storms.  

The proposed pond will ensure it can retain a 1 in 100-year 6-hour storm event. 

Levels within car parking areas should be designed at the appropriate detailed design stage such that critical 
100 year plus 40% climate change storm events are contained above ground, but safely within the site 
boundaries without risk to surrounding properties, the building or that restricts access / egress. 

Storm water discharging from the development will be attenuated and controlled using a vortex flow control 
unit (Hydrobrake). A drainage modelling exercise using software (MicroDrainage) has been undertaken to 
confirm that the proposed drainage strategy will achieve the proposed discharge rate of 5.0l/s. These results 
can be found in Appendix D.  

 

It is proposed that 97 No. out of the total 391 No. additional spaces which are to be constructed adjacent to 
the existing Prologis Park circulation road are drained utilising the existing network that is in place. The areas 
will be attenuated and controlled without causing any increase in flooding to the existing Prologis Park 
development. A plan has been included within Appendix A which shows the 97 No. spaces which are to be 
drainage utilising the existing network and shows the addition in impermeable area (0.073 Ha). The existing 
drainage system has been simulated with the additional drainage areas plugged in and has been included 
within Appendix D. From the calculations is can be seen that the additional drainage areas do not significantly 
increase the risk of flooding to the existing network and development and any negligible additional flooding 
within the 100 year event + climate change is contained on site.  

 

The additional impermeable area increases the maximum discharge from the existing network within the 100 
year + cc event, the increase is considered negligible as the greenfield limit is 80.5 l/s and the new discharge 
rate is 80.9 l/s. The maximum allowable discharge rates within the 1yr and 30yr are still respected and are 
within the greenfield limits. The below table details all discharge rates against the greenfield limits: 

 Greenfield Limit Actual Limit with Additional 
Impermeable Areas 

1 Year 26 l/s 23.9 l/s 

30 Year 61.3 l/s 50.9 l/s 

100 Year + CC 80.5 l/s 80.9 l/s 
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8 Summary 

The development comprises additional car park bays and circulation aisles. The majority of the development 
area is currently soft landscaped and is classed as greenfield. The 97 No. additional car parking spaces (out 
of the 391 total) which are within the Prologis Park circulation road are to be drainage utilising the existing 
drainage network.  

The EA Flood Map for planning depicts the site is within a Flood Zone 1 area, with a very low risk of flooding 
from surface, tidal & fluvial, and artificial sources. The proposed development is classed as Less Vulnerable 
usage and it is located in Flood Zone 1 which meets the sequential test. An Exception test is not required. 

It is proposed that the site will discharge at 5 l/s. To ensure that the proposed development will discharge at 
the proposed rates, a vortex flow control unit (Hydrobrake) will be used to limit flows leaving the development. 
A cellular crate system will be used to store the required volume.  

The use of SuDS features has been considered and explanation to why some SuDS techniques were 
disregarded has been given in section 6.2. Due to the nature of the ground (See section 3.3), no infiltration 
techniques have been implemented. An oil interceptor has been proposed, so it will ensure that the water 
quality will be raised. 

The site does not pose any increased flood risk to the site itself or adjacent developments, and it is not 
susceptible to flooding by other means. 
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9 Appendix A 

A.1  Site Location Plan 

A.2  Topographical Survey 

A.3  Existing Drainage Plan (approved under extant outline planning permission reference 

PL/2016/02001/PPOL) 

A.4  Existing Drainage Calculations (approved under extant outline planning permission reference 

PL/2016/02001/PPOL) 
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STATION

FMH2

CL 100.085

IL 99.025

ACO KERBDRAIN HB480

ACO KERBDRAIN HB405

ACO KERBDRAIN HB405

SMH30

CL 99.925

IL 96.920

VENTED COVER

SMH31

CL 99.755
IL 96.850

VENTED COVER

SMH33

CL 99.620

IL 96.990 (600)

IL 96.765 (825)

SMH13

CL 99.800

IL 97.235

SMH3

CL 99.800

IL 98.235 (300)

SMH18

CL 99.400

IL 97.740

SMH20

CL 99.400

IL 97.625

P
N

6
.0

0
0

P
N

7
.0

0
0

SMH15

CL 99.810

IL 98.570 (225)

IL 98.495 (300)

VENTED COVER

SMH27

CL 99.285

IL 97.205

SMH29

CL 99.910

IL 97.135 (675)

IL 96.985 (825)

PN9.0
00

SMH16

CL 99.790

IL 98.375

IL 98.225

SMH17

CL 99.445

IL 98.010

SMH19

CL 99.385

IL 97.680

SMH32

CL 99.755

IL 96.785

VENTED COVER

FULL RETENTION

INTERCEPTOR KINGSPAN

REF: NSFA100 OR

SIMILAR APPROVED.

FULL RETENTION

INTERCEPTOR KINGSPAN

REF: NSFA175 OR

SIMILAR APPROVED.

SMH22

CL 99.440

IL 97.415

5
0
0
 P

N
5
.0

1
2

SMH14

CL 99.895

IL 98.795

SMH1

CL 100.070
IL 98.820

 PN7.002

IL 95.400

SMH6

CL

99.660
IL 98.095

SMH8

CL

99.855

IL 98.855

SMH23

CL 99.875
IL 97.350

SMH24

CL 100.050

IL 97.285

SMH25A

CL 100.100

IL 97.600

VENTED COVER

SMH10

CL 99.700

IL 97.840

SMH36 -  COMPLEX CONTROL MH

CL 98.700

IL 96.465

HYDROBRAKE OPTIMUM REF:

MD-SHE-0217-2400-0800-2400

0.150m ORIFICE PLACE @ 0.8m

ABOVE INVERT

LIMITING DISCHARGE RATES AS

GREENFIELD CALCULATION

1 YEAR EVENT: 26.0 l/s

30 YEAR EVENT: 61.3 l/s

100 YEAR EVENT + 40%CC: 80.5 l/s

SMH35

CL 99.480
IL 96.595

SMH34

CL 99.550

IL 96.660

VENTED COVER
SMH12

CL 99.530

IL 97.305

SMH11

CL 99.670

IL 97.420 (600)

IL 97.720 (300)

IL 97.870 (150)

SMH9

CL 99.525

IL 97.960

IL 97.885

SMH5

CL
99.680

IL 98.645

SMH7

CL

99.600

IL 98.595

SMH28

CL 99.610

IL 97.010

SMH2

CL 99.960

IL 98.530 (225)

IL 98.455 (300)

VENTED COVER

EXACT RAIN WATER

HARVESTING POSITION AND

ARRANGEMENT TO BE

CONFIRMED ON SITE

EXACT RAIN WATER

HARVESTING POSITION AND

ARRANGEMENT TO BE

CONFIRMED ON SITE

KEY

EXISTING FOUL

PROPOSED DRAINAGE CHANNEL

PROPOSED KERB DRAINAGE

PROPOSED LAND DRAINAGE

PROPOSED SYPHONIC RAIN WATER PIPE

PROPOSED PERMEABLE PAVING

PROPOSED FOUL DRAINAGE

PROPOSED FOUL RISING MAIN

PROPOSED PETROL INTERCEPTOR

PROPOSED DOCK RETAINING WALL

ALL SYPHONIC RAIN WATER PIPES ARE TO BE CONFIRMED WITH SPECALIST.

OUTFALL LEVELS TO BE CONFIRMED ON SITE.

PROPOSED 278 WORKS BY OTHERS.

TO BE READ INCONJUNCTION WITH PLAN 12476 / 101

TRIAL HOLES TO BE COMPLETED TO EXPOSE THE ESSO FUEL PIPELINE AND

CONFIRM LINE AND LEVEL. FISHER GERMAN TO BE NOTIFIED OF ANY

PROPOSED WORKS SO THEY CAN ATTEND SITE AND OBSERVE.

SRWP

EXISTING STORM

PROPOSED FINISHED FLOOR  LEVELS

EXISTING LEVELS

PROPOSED PACKAGE PUMPING STATION

98.28

PROPOSED STORM

PROPOSED CONCRETE BED AND SURROUND

PROPOSED SHEET PILING

FFL 100.400

CHAINAGE

EX GROUND LEVEL
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MANHOLE

EXISTING STORM

MANHOLE

SECTION A-A

SCALE 1/500

0.654m

0.70m

MBConsulting  Structural  &  Civil  Engineers

8 Meadow Road,  Edgbaston,  Birmingham B17 8BU

Tel: 0121 434 4100  Fax: 0121 434 4073  Email: admin@bm-p.co.uk

B A Y N H A M     M E I K L E

12. The following concrete mixes are to be used (all in accordance with BS 5800) :-

The above concrete mixes have been selected for BS 5800 Class 2 Sulphates.

13.   All precast concrete products (ie pipes, manholes rings etc.) shall be of suitable concrete mix to cater for

Class 2 sulphates.

14.  Pre-formed channels are to be used in manholes where applicable.

15.  Granolithic concrete benching to be steel trowelled to a dense smooth face neatly shaped and finished to all

branch connections and laid in accordance with the Specification.

16.  All connections to be turned in direction of flow using pipe bends.

17.  Manhole covers and frames to be ductile iron medium duty Grade D400 circular or rectangular to BS EN124

positions inside vehicular trafficked areas.

       All covers within blocked paved areas are to be recessed.

18.  First flexible joint in pipes adjacent to a manhole shall be a maximum of 600mm from inside face of manhole,

connecting to rocker pipe.

1. Do not scale this drawing. All dimensions must be checked / verified on site. If in doubt ask.

2. This drawing is to be read in conjunction with all relevant Architects, Engineers and Specialists

drawings and specifications.

3. All dimensions in millimetres unless noted otherwise. All levels in metres unless noted otherwise.

4. Survey work has been carried out by others. Any discrepancies noted on site are to be reported to the

Engineer immediately.

5. The base specification for drainage works shall be the Water Authority Association 'Sewers for

Adoption (7th Edition).

6. For details of ground conditions refer to the Ground Investigation Report.

7. The following pipe strengths shall be adopted unless noted otherwise:-

- Pipes up to and including 150mm dia to be PVC-U to BS EN 1329, or clayware to BS EN 295 Class 160.

- Pipes 150mm diameter up to and including 225mm to be clayware to BS EN 295 Class 160

- Pipes over 300mm diameter to be concrete to BS 5911 Class M or structured wall plastic pipe as

approved by the engineer.

9. All pipe runs to be laid with flexible joints.

10. All pipes entering and exiting manholes are to be connected with pipe soffits level unless noted otherwise.

11. Bedding and surround to be as follows :-

GEN3

manholes.surround to

to pipes.

Concrete base and 

Bedding

>1.2m

Cover to Soffit

bed and surround.
Class 'S' granular

<1.2m

>0.6m
bed and surround.
Class 'S' granular

Class 'X'
Concrete surround.

<0.6m

Mix Reference.

GEN3

Concrete surround.
Class 'X'

Roads/ Service Yard

Location

Hard and soft

Location

landscaping.

Concrete surround 

A 28.11.17 DRAINAGE  UPDATED TO SUIT LATEST LAYOUT. JH GL

B 05.01.18 DRAINAGE  UPDATED TO SUIT LATEST LEVELS

INFORMATION.

EB GL

C 11.01.18 UPDATED TO SUIT LATEST TOPOGRAPHICAL

SURVEY INFORMATION.

EB GL

D 14.02.18 DRAINAGE AMENDED TO SUIT LATEST

MODELING.

JH GL

E 06.03.18 PROPOSED ORIFICE PLATE SIZE AMENDED. JH GL

F 21.03.18 DRAINAGE PLAN AMENDED TO SUIT VE

EXERCISE.

JH GL

G 10.04.18 FMH3 AND FMH15 OMITTED, FMH19 ADDED AND

LAYOUT UPDATED TO SUIT ARCHITECTS DETAILS

PJ GL

H 16.04.18 LAYOUT UPDATED TO SUIT ARCHITECTS DETAILS

ISSUED FOR CONSTRUCTION

PJ GL

J 30.05.18 POSITION OF FMH8 ADJUSTED TO AVOID CLASH

WITH FOUNDATION

JD GL

K 12.06.18 ADDITIONAL FOUL DRAINAGE ADDED, SMH27
LIFTED

JD GL

L 02.07.18 ADDITIONAL SRWP'S ADDED, ADDITIONAL FOUL

INFORMATION ADDED

JD GL

M 27.07.18
FMH20, FMH23 & FMH24 REMOVED. FMH16 BACK

DROP REMOVED. MINOR AMENDMENT TO LEVELS.

DRAINAGE CHANNEL REFERENCES UPDATED.

KM GL

N 07.08.18 LEVELS UPDATED TO SUIT ARCHITECT'S LAYOUT. KM GL

P 09.08.18 4 No. RWP'S ADDED TO UNIT B. SMH4 REMOVED.

FOUL CONNECTION ADDED TO UNIT A TEA POINT.

KM GL

CONSTRUCTION ISSUE

Q 16.08.18

ACO DRAINAGE CHANNEL RUN EXTENDED

BENEATH PLATFORM IN UNIT B SERVICE YARD.

STORM OUTLETS INTO SWALE RE-POSITIONED.

KM GL

R 25.09.18

LEVELS UPDATED TO SUIT PLAN 12476 / 101 AND

NOTES REGARDING RAIN WATER HARVESTING

ADDED TO PLAN.

JH GL
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2016 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 1 Add Flow / Climate Change (%) 0

M5-60 (mm) 19.000 Minimum Backdrop Height (m) 0.200
Ratio R 0.400 Maximum Backdrop Height (m) 1.500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 0.900
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0.750

Designed with Level Soffits

Time Area Diagram for Storm

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.894 4-8 3.714 8-12 0.524

Total Area Contributing (ha) = 5.132

Total Pipe Volume (m³) = 373.608

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 48.093 0.515 93.4 0.080 4.00 0.0 0.600 o 225 Pipe/Conduit
1.001 22.180 0.220 100.8 0.174 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 65.969 0.440 149.9 0.111 0.00 0.0 0.600 o 300 Pipe/Conduit

2.000 19.127 0.795 24.1 0.144 4.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 4.59 99.045 0.080 0.0 0.0 0.0 1.35 53.8 10.8
1.001 50.00 4.83 98.455 0.254 0.0 0.0 0.0 1.57 110.7 34.4
1.002 49.12 5.69 98.235 0.365 0.0 0.0 0.0 1.28 90.6 48.6

2.000 50.00 4.12 98.665 0.144 0.0 0.0 0.0 2.68 106.5 19.5
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Network Design Table for Storm

©1982-2016 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

3.000 62.532 0.550 113.7 0.146 4.00 0.0 0.600 o 225 Pipe/Conduit
3.001 15.480 0.135 114.7 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

4.000 63.232 0.635 99.6 0.153 4.00 0.0 0.600 o 225 Pipe/Conduit

3.002 10.443 0.045 232.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
3.003 11.017 0.045 244.8 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

1.003 34.491 0.115 299.9 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit
1.004 20.652 0.070 295.0 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit
1.005 73.806 0.245 301.2 0.000 0.00 0.0 0.600 o 750 Pipe/Conduit

5.000 25.256 0.225 112.2 0.036 4.00 0.0 0.600 o 225 Pipe/Conduit
5.001 23.766 0.120 198.1 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
5.002 72.118 0.190 379.6 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
5.003 35.532 0.095 374.0 0.035 0.00 0.0 0.600 o 450 Pipe/Conduit

6.000 18.411 0.060 306.9 0.451 4.00 0.0 0.600 o 600 Pipe/Conduit
6.001 17.078 0.055 310.5 0.418 0.00 0.0 0.600 o 675 Pipe/Conduit
6.002 4.750 0.030 158.3 0.000 0.00 0.0 0.600 o 675 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

3.000 50.00 4.85 98.645 0.146 0.0 0.0 0.0 1.23 48.7 19.8
3.001 50.00 5.06 98.095 0.146 0.0 0.0 0.0 1.22 48.5 19.8

4.000 50.00 4.80 98.595 0.153 0.0 0.0 0.0 1.31 52.1 20.7

3.002 50.00 5.23 97.885 0.299 0.0 0.0 0.0 1.03 72.7 40.5
3.003 50.00 5.41 97.840 0.299 0.0 0.0 0.0 1.00 70.7 40.5

1.003 47.75 6.04 97.350 0.808 0.0 0.0 0.0 1.61 711.6 104.5
1.004 46.98 6.25 97.230 0.808 0.0 0.0 0.0 1.62 717.5 104.5
1.005 44.40 7.02 97.160 0.808 0.0 0.0 0.0 1.61 710.0 104.5

5.000 50.00 4.34 98.795 0.036 0.0 0.0 0.0 1.23 49.0 4.9
5.001 50.00 4.70 98.495 0.036 0.0 0.0 0.0 1.11 78.7 4.9
5.002 48.46 5.86 98.225 0.036 0.0 0.0 0.0 1.04 165.0 4.9
5.003 46.38 6.42 97.775 0.071 0.0 0.0 0.0 1.05 166.2 8.9

6.000 50.00 4.22 97.665 0.451 0.0 0.0 0.0 1.38 391.6 61.1
6.001 50.00 4.41 97.530 0.869 0.0 0.0 0.0 1.48 530.3 117.7
6.002 50.00 4.45 97.625 0.869 0.0 0.0 0.0 2.08 744.5 117.7
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Network Design Table for Storm

©1982-2016 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

5.004 16.981 0.040 424.5 0.000 0.00 0.0 0.600 o 675 Pipe/Conduit
5.005 28.896 0.065 444.6 0.000 0.00 0.0 0.600 o 675 Pipe/Conduit
5.006 28.155 0.065 433.2 0.000 0.00 0.0 0.600 o 675 Pipe/Conduit
5.007 14.487 0.035 413.9 0.000 0.00 0.0 0.600 o 675 Pipe/Conduit
5.008 19.325 0.040 483.1 0.163 0.00 0.0 0.600 o 675 Pipe/Conduit

7.000 23.613 0.080 295.2 0.238 4.00 0.0 0.600 o 900 Pipe/Conduit
7.001 47.470 0.095 499.7 0.238 0.00 0.0 0.600 o 900 Pipe/Conduit
7.002 12.352 0.025 494.1 0.000 0.00 0.0 0.600 o 900 Pipe/Conduit

5.009 30.809 0.065 474.0 0.060 0.00 0.0 0.600 o 900 Pipe/Conduit
5.010 33.199 0.070 474.3 0.884 0.00 0.0 0.600 o 900 Pipe/Conduit
5.011 31.220 0.065 480.3 1.025 0.00 0.0 0.600 o 900 Pipe/Conduit
5.012 10.014 0.020 500.7 0.373 0.00 0.0 0.600 o 900 Pipe/Conduit

1.006 36.556 0.075 487.4 0.000 0.00 0.0 0.600 o 900 Pipe/Conduit
1.007 47.653 0.095 501.6 0.092 0.00 0.0 0.600 o 900 Pipe/Conduit
1.008 64.334 0.130 494.9 0.092 0.00 0.0 0.600 o 900 Pipe/Conduit

8.000 73.902 0.405 182.5 0.219 4.00 0.0 0.600 o 300 Pipe/Conduit

9.000 30.183 0.040 754.6 0.000 4.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

5.004 45.62 6.65 97.455 0.940 0.0 0.0 0.0 1.27 452.9 117.7
5.005 44.35 7.04 97.415 0.940 0.0 0.0 0.0 1.24 442.5 117.7
5.006 43.21 7.41 97.350 0.940 0.0 0.0 0.0 1.25 448.3 117.7
5.007 42.66 7.60 97.285 0.940 0.0 0.0 0.0 1.28 458.7 117.7
5.008 41.89 7.87 97.250 1.103 0.0 0.0 0.0 1.19 424.3 125.1

7.000 50.00 4.22 97.185 0.238 0.0 0.0 0.0 1.82 1156.9 32.2
7.001 50.00 4.78 97.105 0.476 0.0 0.0 0.0 1.39 887.3 64.5
7.002 50.00 4.93 97.010 0.476 0.0 0.0 0.0 1.40 892.4 64.5

5.009 40.93 8.23 96.985 1.639 0.0 0.0 0.0 1.43 911.3 181.7
5.010 39.94 8.61 96.920 2.523 0.0 0.0 0.0 1.43 911.0 272.9
5.011 39.06 8.98 96.850 3.548 0.0 0.0 0.0 1.42 905.2 375.3
5.012 38.78 9.10 96.785 3.921 0.0 0.0 0.0 1.39 886.4 411.8

1.006 37.81 9.53 96.765 4.729 0.0 0.0 0.0 1.41 898.5 484.3
1.007 36.64 10.10 96.690 4.821 0.0 0.0 0.0 1.39 885.6 484.3
1.008 35.23 10.87 96.595 4.913 0.0 0.0 0.0 1.40 891.7 484.3

8.000 50.00 5.06 97.450 0.219 0.0 0.0 0.0 1.16 82.0 29.7

9.000 50.00 4.57 96.505 0.000 0.0 0.0 0.0 0.88 248.4 0.0
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Network Design Table for Storm

©1982-2016 XP Solutions

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.009 51.052 1.190 42.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.009 34.29 11.42 96.465 5.132 0.0 0.0 0.0 1.54 27.2« 484.3
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Manhole Schedules for Storm

©1982-2016 XP Solutions

MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SMH1 100.070 1.025 Open Manhole 1200 1.000 99.045 225
SMH2 99.960 1.505 Open Manhole 1200 1.001 98.455 300 1.000 98.530 225
SMH3 99.800 1.565 Open Manhole 1200 1.002 98.235 300 1.001 98.235 300
SMH4 100.110 1.445 Open Manhole 1200 2.000 98.665 225
SMH5 99.680 1.035 Open Manhole 1200 3.000 98.645 225
SMH6 99.660 1.565 Open Manhole 1200 3.001 98.095 225 3.000 98.095 225
SMH7 99.600 1.005 Open Manhole 1200 4.000 98.595 225
SMH9 99.525 1.640 Open Manhole 1200 3.002 97.885 300 3.001 97.960 225

4.000 97.960 225
SMH10 99.700 1.860 Open Manhole 1200 3.003 97.840 300 3.002 97.840 300
SMH11 99.670 2.320 Open Manhole 1800 1.003 97.350 750 1.002 97.795 300

2.000 97.870 225
3.003 97.795 300

SMH12 99.530 2.300 Open Manhole 1800 1.004 97.230 750 1.003 97.235 750 5
SMH13 99.800 2.640 Open Manhole 1800 1.005 97.160 750 1.004 97.160 750
SMH14 99.895 1.100 Open Manhole 1200 5.000 98.795 225
SMH15 99.810 1.315 Open Manhole 1200 5.001 98.495 300 5.000 98.570 225
SMH16 99.790 1.565 Open Manhole 1350 5.002 98.225 450 5.001 98.375 300
SMH17 99.445 1.670 Open Manhole 1350 5.003 97.775 450 5.002 98.035 450 260
SMH18 99.400 1.735 Open Manhole 1500 6.000 97.665 600
SMH19 99.385 1.855 Open Manhole 1500 6.001 97.530 675 6.000 97.605 600
SMH20 99.400 1.925 Open Manhole 1500 6.002 97.625 675 6.001 97.475 675
SMH21 99.485 2.030 Open Manhole 1500 5.004 97.455 675 5.003 97.680 450

6.002 97.595 675 140
SMH22 99.440 2.025 Open Manhole 1500 5.005 97.415 675 5.004 97.415 675
SMH23 99.875 2.525 Open Manhole 1500 5.006 97.350 675 5.005 97.350 675
SMH24 100.050 2.765 Open Manhole 1500 5.007 97.285 675 5.006 97.285 675
SMH25 100.180 2.930 Open Manhole 1500 5.008 97.250 675 5.007 97.250 675
SMH26 99.275 2.090 Open Manhole 1800 7.000 97.185 900
SMH27 99.285 2.180 Open Manhole 1800 7.001 97.105 900 7.000 97.105 900
SMH28 99.460 2.450 Open Manhole 1800 7.002 97.010 900 7.001 97.010 900
SMH29 99.645 2.660 Open Manhole 1800 5.009 96.985 900 5.008 97.210 675

7.002 96.985 900
SMH30 99.755 2.835 Open Manhole 1800 5.010 96.920 900 5.009 96.920 900
SMH31 99.755 2.905 Open Manhole 1800 5.011 96.850 900 5.010 96.850 900
SMH32 99.755 2.970 Open Manhole 1800 5.012 96.785 900 5.011 96.785 900
SMH33 99.620 2.855 Open Manhole 1800 1.006 96.765 900 1.005 96.915 750

5.012 96.765 900
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

SMH34 99.580 2.890 Open Manhole 1800 1.007 96.690 900 1.006 96.690 900
SMH35 99.500 2.905 Open Manhole 1800 1.008 96.595 900 1.007 96.595 900
SWALE 98.450 1.000 Open Manhole 1200 8.000 97.450 300
POND 98.110 1.605 Open Manhole 1500 9.000 96.505 600
SMH36 98.700 2.235 Open Manhole 1800 1.009 96.465 150 1.008 96.465 900

8.000 97.045 300 730
9.000 96.465 600

98.230 2.955 Open Manhole 0 OUTFALL 1.009 95.275 150
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 225 SMH1 100.070 99.045 0.800 Open Manhole 1200
1.001 o 300 SMH2 99.960 98.455 1.205 Open Manhole 1200
1.002 o 300 SMH3 99.800 98.235 1.265 Open Manhole 1200

2.000 o 225 SMH4 100.110 98.665 1.220 Open Manhole 1200

3.000 o 225 SMH5 99.680 98.645 0.810 Open Manhole 1200
3.001 o 225 SMH6 99.660 98.095 1.340 Open Manhole 1200

4.000 o 225 SMH7 99.600 98.595 0.780 Open Manhole 1200

3.002 o 300 SMH9 99.525 97.885 1.340 Open Manhole 1200
3.003 o 300 SMH10 99.700 97.840 1.560 Open Manhole 1200

1.003 o 750 SMH11 99.670 97.350 1.570 Open Manhole 1800
1.004 o 750 SMH12 99.530 97.230 1.550 Open Manhole 1800
1.005 o 750 SMH13 99.800 97.160 1.890 Open Manhole 1800

5.000 o 225 SMH14 99.895 98.795 0.875 Open Manhole 1200
5.001 o 300 SMH15 99.810 98.495 1.015 Open Manhole 1200
5.002 o 450 SMH16 99.790 98.225 1.115 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 48.093 93.4 SMH2 99.960 98.530 1.205 Open Manhole 1200
1.001 22.180 100.8 SMH3 99.800 98.235 1.265 Open Manhole 1200
1.002 65.969 149.9 SMH11 99.670 97.795 1.575 Open Manhole 1800

2.000 19.127 24.1 SMH11 99.670 97.870 1.575 Open Manhole 1800

3.000 62.532 113.7 SMH6 99.660 98.095 1.340 Open Manhole 1200
3.001 15.480 114.7 SMH9 99.525 97.960 1.340 Open Manhole 1200

4.000 63.232 99.6 SMH9 99.525 97.960 1.340 Open Manhole 1200

3.002 10.443 232.1 SMH10 99.700 97.840 1.560 Open Manhole 1200
3.003 11.017 244.8 SMH11 99.670 97.795 1.575 Open Manhole 1800

1.003 34.491 299.9 SMH12 99.530 97.235 1.545 Open Manhole 1800
1.004 20.652 295.0 SMH13 99.800 97.160 1.890 Open Manhole 1800
1.005 73.806 301.2 SMH33 99.620 96.915 1.955 Open Manhole 1800

5.000 25.256 112.2 SMH15 99.810 98.570 1.015 Open Manhole 1200
5.001 23.766 198.1 SMH16 99.790 98.375 1.115 Open Manhole 1350
5.002 72.118 379.6 SMH17 99.445 98.035 0.960 Open Manhole 1350
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

5.003 o 450 SMH17 99.445 97.775 1.220 Open Manhole 1350

6.000 o 600 SMH18 99.400 97.665 1.135 Open Manhole 1500
6.001 o 675 SMH19 99.385 97.530 1.180 Open Manhole 1500
6.002 o 675 SMH20 99.400 97.625 1.100 Open Manhole 1500

5.004 o 675 SMH21 99.485 97.455 1.355 Open Manhole 1500
5.005 o 675 SMH22 99.440 97.415 1.350 Open Manhole 1500
5.006 o 675 SMH23 99.875 97.350 1.850 Open Manhole 1500
5.007 o 675 SMH24 100.050 97.285 2.090 Open Manhole 1500
5.008 o 675 SMH25 100.180 97.250 2.255 Open Manhole 1500

7.000 o 900 SMH26 99.275 97.185 1.190 Open Manhole 1800
7.001 o 900 SMH27 99.285 97.105 1.280 Open Manhole 1800
7.002 o 900 SMH28 99.460 97.010 1.550 Open Manhole 1800

5.009 o 900 SMH29 99.645 96.985 1.760 Open Manhole 1800
5.010 o 900 SMH30 99.755 96.920 1.935 Open Manhole 1800
5.011 o 900 SMH31 99.755 96.850 2.005 Open Manhole 1800
5.012 o 900 SMH32 99.755 96.785 2.070 Open Manhole 1800

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

5.003 35.532 374.0 SMH21 99.485 97.680 1.355 Open Manhole 1500

6.000 18.411 306.9 SMH19 99.385 97.605 1.180 Open Manhole 1500
6.001 17.078 310.5 SMH20 99.400 97.475 1.250 Open Manhole 1500
6.002 4.750 158.3 SMH21 99.485 97.595 1.215 Open Manhole 1500

5.004 16.981 424.5 SMH22 99.440 97.415 1.350 Open Manhole 1500
5.005 28.896 444.6 SMH23 99.875 97.350 1.850 Open Manhole 1500
5.006 28.155 433.2 SMH24 100.050 97.285 2.090 Open Manhole 1500
5.007 14.487 413.9 SMH25 100.180 97.250 2.255 Open Manhole 1500
5.008 19.325 483.1 SMH29 99.645 97.210 1.760 Open Manhole 1800

7.000 23.613 295.2 SMH27 99.285 97.105 1.280 Open Manhole 1800
7.001 47.470 499.7 SMH28 99.460 97.010 1.550 Open Manhole 1800
7.002 12.352 494.1 SMH29 99.645 96.985 1.760 Open Manhole 1800

5.009 30.809 474.0 SMH30 99.755 96.920 1.935 Open Manhole 1800
5.010 33.199 474.3 SMH31 99.755 96.850 2.005 Open Manhole 1800
5.011 31.220 480.3 SMH32 99.755 96.785 2.070 Open Manhole 1800
5.012 10.014 500.7 SMH33 99.620 96.765 1.955 Open Manhole 1800
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.006 o 900 SMH33 99.620 96.765 1.955 Open Manhole 1800
1.007 o 900 SMH34 99.580 96.690 1.990 Open Manhole 1800
1.008 o 900 SMH35 99.500 96.595 2.005 Open Manhole 1800

8.000 o 300 SWALE 98.450 97.450 0.700 Open Manhole 1200

9.000 o 600 POND 98.110 96.505 1.005 Open Manhole 1500

1.009 o 150 SMH36 98.700 96.465 2.085 Open Manhole 1800

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.006 36.556 487.4 SMH34 99.580 96.690 1.990 Open Manhole 1800
1.007 47.653 501.6 SMH35 99.500 96.595 2.005 Open Manhole 1800
1.008 64.334 494.9 SMH36 98.700 96.465 1.335 Open Manhole 1800

8.000 73.902 182.5 SMH36 98.700 97.045 1.355 Open Manhole 1800

9.000 30.183 754.6 SMH36 98.700 96.465 1.635 Open Manhole 1800

1.009 51.052 42.9 98.230 95.275 2.805 Open Manhole 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)

1.009 98.230 95.275 0.000 0 0

Simulation Criteria for Storm

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) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
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Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.400
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Complex Manhole: SMH36, DS/PN: 1.009, Volume (m³): 58.7

Hydro-Brake Optimum®

Unit Reference MD-SHE-0217-2400-0800-2400
Design Head (m) 0.800

Design Flow (l/s) 24.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 217

Invert Level (m) 96.465
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1500

Control Points Head (m) Flow (l/s)
Design Point (Calculated) 0.800 24.0

Flush-Flo™ 0.333 24.0
Kick-Flo® 0.615 21.2

Mean Flow over Head Range - 19.4

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)
0.100 7.3 1.200 29.1 3.000 45.3 7.000 68.3
0.200 21.3 1.400 31.4 3.500 48.8 7.500 70.6
0.300 23.9 1.600 33.4 4.000 52.0 8.000 72.9
0.400 23.8 1.800 35.4 4.500 55.1 8.500 74.7
0.500 23.1 2.000 37.2 5.000 58.0 9.000 76.9
0.600 21.6 2.200 39.0 5.500 60.7 9.500 79.0
0.800 24.0 2.400 40.6 6.000 63.4
1.000 26.7 2.600 42.3 6.500 65.9

Orifice

Diameter (m) 0.150 Discharge Coefficient 0.600 Invert Level (m) 97.265
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Porous Car Park Manhole: SMH35, DS/PN: 1.008

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 7.3
Membrane Percolation (mm/hr) 1000 Length (m) 80.0

Max Percolation (l/s) 162.2 Slope (1:X) 400.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 98.800 Membrane Depth (mm) 0

Swale Manhole: SWALE, DS/PN: 8.000

Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 301.9
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 3.0

Safety Factor 2.0 Slope (1:X) 500.0
Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 97.450 Cap Infiltration Depth (m) 0.000
Base Width (m) 0.5 Include Swale Volume Yes

Tank or Pond Manhole: POND, DS/PN: 9.000

Invert Level (m) 96.505

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)
0.000 389.4 0.500 1934.1 1.600 3207.8
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

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

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

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

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 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, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 SMH1 15 Winter 1 +0% 100/15 Summer 100/15 Summer
1.001 SMH2 15 Winter 1 +0% 30/15 Summer 100/15 Summer
1.002 SMH3 15 Winter 1 +0% 30/15 Summer 100/15 Summer
2.000 SMH4 15 Winter 1 +0% 100/15 Summer
3.000 SMH5 15 Winter 1 +0% 30/15 Summer 100/15 Summer
3.001 SMH6 15 Winter 1 +0% 30/15 Summer 100/15 Summer
4.000 SMH7 15 Winter 1 +0% 30/15 Summer 100/15 Summer
3.002 SMH9 15 Winter 1 +0% 30/15 Summer 100/15 Summer
3.003 SMH10 15 Winter 1 +0% 30/15 Summer
1.003 SMH11 15 Winter 1 +0% 100/15 Summer
1.004 SMH12 15 Winter 1 +0% 30/30 Summer
1.005 SMH13 30 Winter 1 +0% 30/15 Winter
5.000 SMH14 15 Winter 1 +0% 100/15 Summer
5.001 SMH15 15 Winter 1 +0% 100/15 Summer
5.002 SMH16 15 Winter 1 +0% 100/15 Summer
5.003 SMH17 15 Winter 1 +0% 100/15 Summer 100/15 Summer
6.000 SMH18 15 Winter 1 +0% 30/15 Summer 100/15 Summer
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SMH1 99.116 -0.154 0.000 0.21 11.1 OK 4
1.001 SMH2 98.571 -0.184 0.000 0.31 30.3 OK 4
1.002 SMH3 98.385 -0.150 0.000 0.49 42.6 OK 4
2.000 SMH4 98.735 -0.155 0.000 0.21 20.4 OK
3.000 SMH5 98.749 -0.121 0.000 0.41 19.5 OK 4
3.001 SMH6 98.203 -0.117 0.000 0.46 19.8 OK 3
4.000 SMH7 98.698 -0.122 0.000 0.41 20.5 OK 4
3.002 SMH9 98.072 -0.113 0.000 0.71 40.6 OK 2
3.003 SMH10 98.029 -0.111 0.000 0.71 40.3 OK
1.003 SMH11 97.564 -0.536 0.000 0.17 98.7 OK
1.004 SMH12 97.451 -0.529 0.000 0.19 98.0 OK
1.005 SMH13 97.388 -0.522 0.000 0.12 75.8 OK
5.000 SMH14 98.845 -0.175 0.000 0.11 5.1 OK
5.001 SMH15 98.548 -0.247 0.000 0.07 5.0 OK
5.002 SMH16 98.278 -0.397 0.000 0.03 5.1 OK
5.003 SMH17 97.847 -0.378 0.000 0.06 8.6 OK 1
6.000 SMH18 97.917 -0.348 0.000 0.21 61.4 OK 5
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

6.001 SMH19 15 Winter 1 +0% 30/15 Winter 100/15 Summer
6.002 SMH20 15 Winter 1 +0% 100/15 Summer 100/15 Summer
5.004 SMH21 15 Winter 1 +0% 30/30 Winter
5.005 SMH22 15 Winter 1 +0% 30/15 Winter 100/15 Summer
5.006 SMH23 15 Winter 1 +0% 30/15 Winter
5.007 SMH24 15 Winter 1 +0% 30/15 Winter
5.008 SMH25 15 Winter 1 +0% 30/15 Winter
7.000 SMH26 30 Winter 1 +0% 30/30 Summer 100/15 Summer
7.001 SMH27 30 Winter 1 +0% 30/15 Summer 100/15 Summer
7.002 SMH28 30 Winter 1 +0% 30/15 Winter 100/15 Summer
5.009 SMH29 30 Winter 1 +0% 30/15 Winter 100/15 Summer
5.010 SMH30 30 Winter 1 +0% 30/15 Summer 100/15 Winter
5.011 SMH31 30 Winter 1 +0% 30/15 Winter 100/15 Winter
5.012 SMH32 30 Winter 1 +0% 30/15 Summer
1.006 SMH33 30 Winter 1 +0% 30/15 Summer
1.007 SMH34 30 Winter 1 +0% 30/15 Summer
1.008 SMH35 30 Winter 1 +0% 30/15 Summer
8.000 SWALE 15 Winter 1 +0% 100/15 Summer
9.000 POND 240 Winter 1 +0% 30/30 Winter
1.009 SMH36 30 Winter 1 +0% 1/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

6.001 SMH19 97.896 -0.309 0.000 0.28 104.0 OK 5
6.002 SMH20 97.879 -0.421 0.000 0.30 104.2 OK 5
5.004 SMH21 97.749 -0.381 0.000 0.39 110.6 OK
5.005 SMH22 97.699 -0.391 0.000 0.31 107.5 OK 4
5.006 SMH23 97.640 -0.385 0.000 0.29 102.4 OK
5.007 SMH24 97.589 -0.371 0.000 0.38 100.1 OK
5.008 SMH25 97.549 -0.376 0.000 0.40 110.7 OK
7.000 SMH26 97.462 -0.623 0.000 0.03 23.3 OK 5
7.001 SMH27 97.461 -0.544 0.000 0.05 36.6 OK 5
7.002 SMH28 97.449 -0.461 0.000 0.06 25.2 OK 3
5.009 SMH29 97.447 -0.438 0.000 0.17 116.3 OK 2
5.010 SMH30 97.425 -0.395 0.000 0.26 178.2 OK 1
5.011 SMH31 97.398 -0.352 0.000 0.37 252.0 OK
5.012 SMH32 97.371 -0.314 0.000 0.75 274.2 OK
1.006 SMH33 97.357 -0.308 0.000 0.45 309.2 OK
1.007 SMH34 97.321 -0.269 0.000 0.42 304.3 OK
1.008 SMH35 97.267 -0.228 0.000 0.39 295.1 OK
8.000 SWALE 97.568 -0.182 0.000 0.33 25.7 OK
9.000 POND 96.965 -0.140 0.000 0.12 22.2 OK
1.009 SMH36 97.191 0.576 0.000 0.90 23.9 SURCHARGED
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8 Meadow Road BIRMINGHAM INTERCHANGE
Edgbaston, Birmingham PROLOGIS PARK
B 17 8BU 12476/105E
Date 06.03.18 Designed by JH
File 06.03.2018 PROPOSED STO... Checked by GL
Micro Drainage Network 2016.1

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

©1982-2016 XP Solutions

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

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

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

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

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 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, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 SMH1 15 Winter 30 +0% 100/15 Summer 100/15 Summer
1.001 SMH2 15 Winter 30 +0% 30/15 Summer 100/15 Summer
1.002 SMH3 15 Winter 30 +0% 30/15 Summer 100/15 Summer
2.000 SMH4 15 Winter 30 +0% 100/15 Summer
3.000 SMH5 15 Winter 30 +0% 30/15 Summer 100/15 Summer
3.001 SMH6 15 Winter 30 +0% 30/15 Summer 100/15 Summer
4.000 SMH7 15 Winter 30 +0% 30/15 Summer 100/15 Summer
3.002 SMH9 15 Winter 30 +0% 30/15 Summer 100/15 Summer
3.003 SMH10 15 Winter 30 +0% 30/15 Summer
1.003 SMH11 30 Winter 30 +0% 100/15 Summer
1.004 SMH12 30 Summer 30 +0% 30/30 Summer
1.005 SMH13 15 Winter 30 +0% 30/15 Winter
5.000 SMH14 15 Winter 30 +0% 100/15 Summer
5.001 SMH15 15 Winter 30 +0% 100/15 Summer
5.002 SMH16 15 Winter 30 +0% 100/15 Summer
5.003 SMH17 15 Winter 30 +0% 100/15 Summer 100/15 Summer
6.000 SMH18 15 Winter 30 +0% 30/15 Summer 100/15 Summer
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8 Meadow Road BIRMINGHAM INTERCHANGE
Edgbaston, Birmingham PROLOGIS PARK
B 17 8BU 12476/105E
Date 06.03.18 Designed by JH
File 06.03.2018 PROPOSED STO... Checked by GL
Micro Drainage Network 2016.1

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

©1982-2016 XP Solutions

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SMH1 99.163 -0.107 0.000 0.53 27.1 OK 4
1.001 SMH2 98.912 0.157 0.000 0.78 76.2 SURCHARGED 4
1.002 SMH3 98.780 0.245 0.000 1.25 108.6 SURCHARGED 4
2.000 SMH4 98.780 -0.110 0.000 0.52 49.9 OK
3.000 SMH5 98.935 0.065 0.000 0.95 44.6 SURCHARGED 4
3.001 SMH6 98.467 0.147 0.000 1.00 42.7 SURCHARGED 3
4.000 SMH7 98.887 0.067 0.000 0.94 47.3 SURCHARGED 4
3.002 SMH9 98.331 0.146 0.000 1.55 88.6 SURCHARGED 2
3.003 SMH10 98.206 0.066 0.000 1.57 88.3 SURCHARGED
1.003 SMH11 98.097 -0.003 0.000 0.34 192.8 OK
1.004 SMH12 97.980 0.000 0.000 0.35 180.2 SURCHARGED
1.005 SMH13 97.955 0.045 0.000 0.28 174.8 SURCHARGED
5.000 SMH14 98.875 -0.145 0.000 0.28 12.5 OK
5.001 SMH15 98.580 -0.215 0.000 0.18 12.5 OK
5.002 SMH16 98.310 -0.365 0.000 0.08 12.0 OK
5.003 SMH17 98.178 -0.047 0.000 0.12 17.6 OK 1
6.000 SMH18 98.329 0.064 0.000 0.51 148.4 SURCHARGED 5
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8 Meadow Road BIRMINGHAM INTERCHANGE
Edgbaston, Birmingham PROLOGIS PARK
B 17 8BU 12476/105E
Date 06.03.18 Designed by JH
File 06.03.2018 PROPOSED STO... Checked by GL
Micro Drainage Network 2016.1

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

©1982-2016 XP Solutions

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

6.001 SMH19 15 Winter 30 +0% 30/15 Winter 100/15 Summer
6.002 SMH20 30 Winter 30 +0% 100/15 Summer 100/15 Summer
5.004 SMH21 30 Winter 30 +0% 30/30 Winter
5.005 SMH22 30 Winter 30 +0% 30/15 Winter 100/15 Summer
5.006 SMH23 15 Winter 30 +0% 30/15 Winter
5.007 SMH24 15 Winter 30 +0% 30/15 Winter
5.008 SMH25 15 Winter 30 +0% 30/15 Winter
7.000 SMH26 30 Winter 30 +0% 30/30 Summer 100/15 Summer
7.001 SMH27 30 Winter 30 +0% 30/15 Summer 100/15 Summer
7.002 SMH28 15 Winter 30 +0% 30/15 Winter 100/15 Summer
5.009 SMH29 15 Winter 30 +0% 30/15 Winter 100/15 Summer
5.010 SMH30 15 Winter 30 +0% 30/15 Summer 100/15 Winter
5.011 SMH31 15 Winter 30 +0% 30/15 Winter 100/15 Winter
5.012 SMH32 15 Winter 30 +0% 30/15 Summer
1.006 SMH33 15 Winter 30 +0% 30/15 Summer
1.007 SMH34 15 Winter 30 +0% 30/15 Summer
1.008 SMH35 15 Winter 30 +0% 30/15 Summer
8.000 SWALE 15 Winter 30 +0% 100/15 Summer
9.000 POND 480 Winter 30 +0% 30/30 Winter
1.009 SMH36 15 Winter 30 +0% 1/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

6.001 SMH19 98.248 0.043 0.000 0.75 280.0 SURCHARGED 5
6.002 SMH20 98.183 -0.117 0.000 0.61 208.9 OK 5
5.004 SMH21 98.164 0.034 0.000 0.73 208.0 SURCHARGED
5.005 SMH22 98.110 0.020 0.000 0.54 188.4 SURCHARGED 4
5.006 SMH23 98.092 0.067 0.000 0.63 222.5 SURCHARGED
5.007 SMH24 98.078 0.118 0.000 0.85 222.9 SURCHARGED
5.008 SMH25 98.062 0.137 0.000 0.89 244.2 SURCHARGED
7.000 SMH26 98.114 0.029 0.000 0.06 52.1 SURCHARGED 5
7.001 SMH27 98.105 0.100 0.000 0.12 88.2 SURCHARGED 5
7.002 SMH28 98.045 0.135 0.000 0.28 112.3 SURCHARGED 3
5.009 SMH29 98.042 0.157 0.000 0.47 320.4 SURCHARGED 2
5.010 SMH30 98.027 0.207 0.000 0.70 483.8 SURCHARGED 1
5.011 SMH31 97.996 0.246 0.000 0.98 663.7 SURCHARGED
5.012 SMH32 97.952 0.267 0.000 1.89 691.4 SURCHARGED
1.006 SMH33 97.922 0.257 0.000 1.14 786.8 SURCHARGED
1.007 SMH34 97.847 0.257 0.000 1.05 752.9 SURCHARGED
1.008 SMH35 97.750 0.255 0.000 0.97 732.9 SURCHARGED
8.000 SWALE 97.642 -0.108 0.000 0.71 56.2 OK
9.000 POND 97.318 0.213 0.000 0.14 25.5 SURCHARGED
1.009 SMH36 97.619 1.004 0.000 1.90 50.4 SURCHARGED
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8 Meadow Road BIRMINGHAM INTERCHANGE
Edgbaston, Birmingham PROLOGIS PARK
B 17 8BU 12476/105E
Date 06.03.18 Designed by JH
File 06.03.2018 PROPOSED STO... Checked by GL
Micro Drainage Network 2016.1

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

©1982-2016 XP Solutions

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

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

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

Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

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

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 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, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 SMH1 15 Winter 100 +40% 100/15 Summer 100/15 Summer
1.001 SMH2 15 Winter 100 +40% 30/15 Summer 100/15 Summer
1.002 SMH3 30 Winter 100 +40% 30/15 Summer 100/15 Summer
2.000 SMH4 15 Winter 100 +40% 100/15 Summer
3.000 SMH5 15 Winter 100 +40% 30/15 Summer 100/15 Summer
3.001 SMH6 15 Winter 100 +40% 30/15 Summer 100/15 Summer
4.000 SMH7 15 Winter 100 +40% 30/15 Summer 100/15 Summer
3.002 SMH9 15 Winter 100 +40% 30/15 Summer 100/15 Summer
3.003 SMH10 15 Winter 100 +40% 30/15 Summer
1.003 SMH11 30 Winter 100 +40% 100/15 Summer
1.004 SMH12 30 Winter 100 +40% 30/30 Summer
1.005 SMH13 30 Winter 100 +40% 30/15 Winter
5.000 SMH14 30 Winter 100 +40% 100/15 Summer
5.001 SMH15 15 Winter 100 +40% 100/15 Summer
5.002 SMH16 15 Winter 100 +40% 100/15 Summer
5.003 SMH17 15 Winter 100 +40% 100/15 Summer 100/15 Summer
6.000 SMH18 30 Winter 100 +40% 30/15 Summer 100/15 Summer
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8 Meadow Road BIRMINGHAM INTERCHANGE
Edgbaston, Birmingham PROLOGIS PARK
B 17 8BU 12476/105E
Date 06.03.18 Designed by JH
File 06.03.2018 PROPOSED STO... Checked by GL
Micro Drainage Network 2016.1

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

©1982-2016 XP Solutions

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 SMH1 100.073 0.803 2.612 0.62 32.0 FLOOD 4
1.001 SMH2 99.963 1.208 2.939 1.09 106.1 FLOOD 4
1.002 SMH3 99.805 1.270 4.785 1.49 128.8 FLOOD 4
2.000 SMH4 99.749 0.859 0.000 0.94 90.5 SURCHARGED
3.000 SMH5 99.687 0.817 6.758 1.31 61.8 FLOOD 4
3.001 SMH6 99.660 1.340 0.262 1.25 53.6 FLOOD 3
4.000 SMH7 99.607 0.787 7.159 1.29 64.9 FLOOD 4
3.002 SMH9 99.528 1.343 2.861 2.01 115.3 FLOOD 2
3.003 SMH10 99.463 1.323 0.000 2.09 117.9 FLOOD RISK
1.003 SMH11 99.383 1.283 0.000 0.46 262.2 FLOOD RISK
1.004 SMH12 99.356 1.376 0.000 0.52 267.5 FLOOD RISK
1.005 SMH13 99.332 1.422 0.000 0.42 264.2 SURCHARGED
5.000 SMH14 99.488 0.468 0.000 0.37 16.9 SURCHARGED
5.001 SMH15 99.460 0.665 0.000 0.35 24.7 SURCHARGED
5.002 SMH16 99.454 0.779 0.000 0.19 29.6 SURCHARGED
5.003 SMH17 99.445 1.220 0.026 0.36 52.0 FLOOD 1
6.000 SMH18 99.438 1.173 38.286 0.64 186.3 FLOOD 5
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8 Meadow Road BIRMINGHAM INTERCHANGE
Edgbaston, Birmingham PROLOGIS PARK
B 17 8BU 12476/105E
Date 06.03.18 Designed by JH
File 06.03.2018 PROPOSED STO... Checked by GL
Micro Drainage Network 2016.1

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

©1982-2016 XP Solutions

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

6.001 SMH19 30 Winter 100 +40% 30/15 Winter 100/15 Summer
6.002 SMH20 15 Winter 100 +40% 100/15 Summer 100/15 Summer
5.004 SMH21 15 Winter 100 +40% 30/30 Winter
5.005 SMH22 15 Winter 100 +40% 30/15 Winter 100/15 Summer
5.006 SMH23 15 Summer 100 +40% 30/15 Winter
5.007 SMH24 15 Summer 100 +40% 30/15 Winter
5.008 SMH25 15 Summer 100 +40% 30/15 Winter
7.000 SMH26 15 Winter 100 +40% 30/30 Summer 100/15 Summer
7.001 SMH27 15 Winter 100 +40% 30/15 Summer 100/15 Summer
7.002 SMH28 15 Winter 100 +40% 30/15 Winter 100/15 Summer
5.009 SMH29 15 Winter 100 +40% 30/15 Winter 100/15 Summer
5.010 SMH30 15 Winter 100 +40% 30/15 Summer 100/15 Winter
5.011 SMH31 30 Winter 100 +40% 30/15 Winter 100/15 Winter
5.012 SMH32 30 Winter 100 +40% 30/15 Summer
1.006 SMH33 30 Winter 100 +40% 30/15 Summer
1.007 SMH34 30 Winter 100 +40% 30/15 Summer
1.008 SMH35 30 Winter 100 +40% 30/15 Summer
8.000 SWALE 60 Winter 100 +40% 100/15 Summer
9.000 POND 360 Winter 100 +40% 30/30 Winter
1.009 SMH36 30 Winter 100 +40% 1/15 Summer

PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

6.001 SMH19 99.429 1.224 44.018 0.95 352.0 FLOOD 5
6.002 SMH20 99.422 1.122 22.652 1.36 463.8 FLOOD 5
5.004 SMH21 99.441 1.311 0.000 1.45 410.6 FLOOD RISK
5.005 SMH22 99.460 1.370 20.975 1.10 383.0 FLOOD 4
5.006 SMH23 99.663 1.638 0.000 1.03 363.7 FLOOD RISK
5.007 SMH24 99.709 1.749 0.000 1.25 328.6 SURCHARGED
5.008 SMH25 99.689 1.764 0.000 1.29 354.3 SURCHARGED
7.000 SMH26 99.329 1.244 53.792 0.14 116.4 FLOOD 5
7.001 SMH27 99.349 1.344 64.433 0.28 199.0 FLOOD 5
7.002 SMH28 99.491 1.581 41.794 0.41 161.7 FLOOD 3
5.009 SMH29 99.652 1.767 8.285 0.71 480.5 FLOOD 2
5.010 SMH30 99.757 1.937 6.659 1.05 722.6 FLOOD 1
5.011 SMH31 99.557 1.807 0.000 1.50 1008.0 FLOOD RISK
5.012 SMH32 99.473 1.788 0.000 3.08 1125.3 FLOOD RISK
1.006 SMH33 99.295 1.630 0.000 1.83 1268.9 SURCHARGED
1.007 SMH34 99.014 1.424 0.000 1.76 1261.7 SURCHARGED
1.008 SMH35 98.689 1.194 0.000 1.66 1253.6 SURCHARGED
8.000 SWALE 97.944 0.194 0.000 0.63 49.4 SURCHARGED
9.000 POND 97.776 0.671 0.000 0.21 37.9 SURCHARGED
1.009 SMH36 98.302 1.687 0.000 3.03 80.5 SURCHARGED
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10 Appendix B 

B.1  Solihull Metropolitan District Council SFRA  Extracts 
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EFGHIJHKLHMNOPQIFHRNIHMRLSHRINGPNIPIRHKLHMNOPQIPTTSUPVGIORIWUQQUXHYINUIRNHHSIMHXI
YHZHQUT[HMNINUIPSHPRIXONGINGHIQUXHRNITSU\P\OQON]IUWIWQUUYOM̂_IFGHIWQUUYÌUMHRaIPRISHWOMHYIOMI
NGHIJNSPNĤOVIbQUUYIcORdIeRRHRR[HMNIWUSINGHIPSHPaITSUZOYHINGHI\PRORIWUSIPTTQ]OM̂INGHIFHRN_I
FGHIPO[IORINUIRNHHSIMHXIYHZHQUT[HMNINUIbQUUYIfUMHIgIhPSHPRIXONGIPIQUXITSU\P\OQON]IUWISOZHSIUSI
RHPIWQUUYOM̂i_IIjGHSHINGHSHIPSHIMUISHPRUMP\Q]IPZPOQP\QHIRONHRIOMIbQUUYIfUMHIgaIQUVPQITQPMMOM̂I
PLNGUSONOHRIOMINGHOSIYHVOROUMI[PdOM̂IRGULQYINPdHIOMNUIPVVULMNINGHIWQUUYISORdIZLQMHSP\OQON]IUWI
QPMYILRHRIPMYIVUMROYHSISHPRUMP\Q]IPZPOQP\QHIRONHRIOMIbQUUYIfUMHIkIhPSHPRIXONGIPI[HYOL[I
TSU\P\OQON]IUWISOZHSIUSIRHPIWQUUYOM̂iaIPTTQ]OM̂INGHIlmVHTNOUMIFHRNIOWISHKLOSHY_IInMQ]IXGHSHI
NGHSHIPSHIMUISHPRUMP\Q]IPZPOQP\QHIRONHRIOMIbQUUYIfUMHRIgIUSIkIRGULQYINGHIRLONP\OQON]IUWIRONHRIOMI
bQUUYIfUMHIoIhPSHPRIXONGIPIGÔGITSU\P\OQON]IUWISOZHSIUSIRHPIWQUUYOM̂iI\HIVUMROYHSHYaINPdOM̂I
OMNUIPVVULMNINGHIWQUUYISORdpZLQMHSP\OQON]IUWIQPMYILRHRIPMYIPTTQ]OM̂INGHIlmVHTNOUMIFHRNIOWI
SHKLOSHYq_��
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EFGHIlmVHTNOUMIFHRNaIPRIRHNIULNIOMITPSP̂SPTGIgxkIUWINGHIyzzbaIORIPI[HNGUYINUIYH[UMRNSPNHI
PMYIGHQTIHMRLSHINGPNIWQUUYISORdINUITHUTQHIPMYITSUTHSN]IXOQQI\HI[PMP̂HYIRPNORWPVNUSOQ]aIXGOQHI
PQQUXOM̂IMHVHRRPS]IYHZHQUT[HMNINUÎUIPGHPYIOMIRONLPNOUMRIXGHSHIRLONP\QHIRONHRIPNIQUXHSISORdI
UWIWQUUYOM̂IPSHIMUNIPZPOQP\QH_I

lRRHMNOPQQ]aINGHINXUITPSNRINUINGHIFHRNISHKLOSHITSUTURHYIYHZHQUT[HMNINUIRGUXINGPNIONIXOQQI
TSUZOYHIXOYHSIRLRNPOMP\OQON]I\HMHWONRINUINGHIVU[[LMON]INGPNIULNXHÔGIWQUUYISORdaIPMYINGPNIONIXOQQI
\HIRPWHIWUSIONRIQOWHNO[HaIXONGULNIOMVSHPROM̂IWQUUYISORdIHQRHXGHSHIPMYIXGHSHITURRO\QHISHYLVHI
WQUUYISORdIUZHSPQQ_q_��
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-"��"����"����%����+��"��'(������ �&����"%��*�� ��%���+���/�% ��!����%���������� %*���
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������%�����$����"���� �-���-�������"����$��(������������$�$�������$�������������� ������� ��"���
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������� ����$$������+#�$�������$������ ������������������� �� ������"%����(����(����&" ����
% � %"%�����������$��������������%�������2�

�� ��� ���� ����������%�����(�"���+�������������!� ����$���� �!�� �(�������"���
���+�+ � �#��$�� ����$���� �!��$��3�4�� �����5#�����(������$�$���� �!6� ����#�#���7�����

�� ��� ���� ����������%�����(�"���+�������������!� ����$���� �!�� �(�������"���
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�� '(���������$�������� ����$$������+#��1 �� �!���$������% !(��+��������(����(��
������� ������������������(�����%�#���������+�� %������� $�$"��(���!����(� ��
�����%�������

�� '(��$������ �-�%���!�%������� �#�$����(����$������� ������� ��� �$��%�� �������(��
�������$�$"�"�����%% �%�������%� ��� ���1 �� �!������������$�������� ������$��(���� ����
���$� ���+��������(������������������$���%% �%���������(��$"�"�������������"������
!����(9��(��� ��� ���+������ �� �#�$����(��������
 �-�	���!�%����������!#����+��
��� �����

�� '(������������$���$��#�%"���+��%� ��� ����$����(�� ��������� $�� %���$��(��
�������%������:����� %���(���$$������$��� %�����(��!��%�#����"����(������������$�
������� ����$$������+#���$�����9��"����� ���������� ����$���������������9��������
��%% �%���� ������������ ������ ���(��%� �������������"�!������$���$������ $��(��
����������#���������$�������� ����������+��%� ��� ���������(������������#������
���"�����(��� ����&" ����$����$$����+���$"�"���$������ �-�%���!�%����%���"����

�� '(��������%�����$����"���� �-����� ���"������� ����� ����$��(��%�!� �"����$��(��
(�;����������+#�$���� �!���
#�"��������� �!��(������(9������ �#9��������$�����������
������$�� ����$�$���������� �� ������ +��������������(���������$�(�;����������+#�$�����
�������$��%��(��������� �����"�������'( ��������%����� ���+��������� ��
� ��"%���������(�����6��(�������&"�������$�$���� �!���������+��% � !��������+6�
�(���� �� ���������������������������"�����+ � �#��������%���� ���������$�$������ �-��
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�� �"���� �-���$��������(��� �-���(�����%� ���$����%���"����(����+������-����������� ����$���� �!�
4�"�(����$�������$�����6������ �� %���������(����(����� �-������&"��� $ ���������$ �%��(����(��
�����&"����������+����$��#�%���!�����'(����� �"���� �-�����+��

�� �(���$$������$���$������ �(���%�!� �"���!��������(����(���$����( �(��(����$���������
%���!�%����%���"����(����+������� !������������ ����4�(��<��� !��$����=6���'( ������
���"��� ���������� �!��$�$�����+��-�9�$� �"����$�$�����!�������������� �(��(���������$�$����
���$� �"����$��"%� �!��#���%����������� �(��(�� ���% �!�� ��(��!��7����>���

�� $� �"����$��(����$���������$������ �-�%���!�%����%���"����������$��%��(� �� ��������
�"�#���'( ����"���+��+����(�$� �"����$�$������%+��-%����9�$� �"����$�$�����!��������
�������� ���(�� ��������%�����9����$� �"����$��"%� �!����� �����

'(��?�� ���%�����!���#���	������+���� ���� $ ������$��%��9��� ���9�$�������$������� �( ��
��� ("���	������� ����
���"!(����9��(���$���9����$"��(���������%�����$�$�������$����������
��� �"���� �-�������&" �����
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#����""��������$����%��������  � !��&��������$���������� �������$� ���'����&�� ����������
������� �������������������(������������ !�����""��� ���"")�������'����%��
������$���
���� ���������%�(��������*�%����'���� �!��������������(�������(�������������� �+���*� !���������
��� !��� �������$ �����

���� 
������������������ !��!$��� ���

#���, ���� �� ���!� �&��$'�������$������������������ !��!$��� ���� ������'�$��&�����+�
%������$������������""��� ���$��� �%�'���� ��������� ����� �%���������� ���� �����  � !�
���������� ����#������$�� ���� ��� ��!$��� ���� ���%������������ !�����$���'����*� �� ���
����$ ��%�� ��� ������ !���������� �+������(�����&���%�����%� ����(�������������� !�����$���'��
� ��$����%�����
�����#���, ���� �� ���!� �&��� �!������(����������� ��&���� �� ����������� ���� �
����������������������-���������� ����!����#��������������!��(��������������������-���������� �
���  � !�����������

��.� ����������� !������%� ����


&���*� !�� �����%� ���(�������������� !�����%������������$��������$� ���'����&��(�������������� ��
� ����������������� ������(����� !�� �����($�$����

#������������������� !��!$��� ���� ��$��������������� !����������� ���(�� ������������� !��(���
���*�������(��%�� �����*���� (����� �� ���&���#���������%� ��������'������ ������������ !��
���/����� ��� ����((��� ������ �������(����'� ����0����������� ���������������������

1$���������������0��&��(����/���� !������������ !�+�����������$ ������ ����������'$���������������
��� !������%� ��������������$��+�����!$��� �������� ������� !���(������'�������������(���������
���� ������������� �� ������������ !������������������������������

���� "��*�������(��%��
����������� !������0����������� �����������(��2$� �&+��0�� ��� ����������(�(����� !+���(�������� �
���*�������(��%����3������%� ������ �������� �� ������ (������&�� �������(�$�����(����� !�� ��
�$�(����%������$ �((�� ����������&�'��� ��������������� �� ���&�� ��$�������
��� !��������������
��&������� �������(��������*��

#������*�������(��%�����%� �������������� �����!$��� ������%������ ������������� !���������*�
(��%�(�������������'��� ����������%���� �%����������$'/����%������$�����������������4 �������������
'��� ��������������'�� ���� ��(���+�!$��� ���� �$���(��� ����*�(��%���������������(�������������%� ���
����!�����+��� ����+�5�!������ ������ ��6�����, ��%���������'������ �����7���+�8����� �������

����� �����������������&���#�������%� �������!��&����'��$�������'������ ������$� ���'����&�
������(������ ��(�������������� ��� ������(�����9� ���%���� �%����������������������

#���������%� ����:� �������;�������������+�� �����(�����(�(�!$����(����������������� �������� !���
� ���������+�(�������������������� !���������<��

=� �#���>�����?�:���7������.�;��

=� �#���>��7��?�:������������;��

=� �#���>��@��?�:��8��������7;�

�

#���������������$����� ������������� ������ ���$�� ������0���������(�������(��������������
��������� ����
����� �������������� �����$���'���� ��������(������� ��$���(�����&����+�%������
������(�������(��� � -������ �������������� ������ ���$�� ����������������������(������
��������� �����$������� (������� �� �%��������� �����������'��������(�������(���������� �����
���������� ������"")��

#�������%� ����(�������5$�'���
�����
��� �1���������������������� �#�'����-���
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�����&��#�������#&T��'������%�&����$����'�������&�
#����
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������ (#Q'VV�����%�&����

(#Q'VV�����%�&�����&�R�����R�#&�������*�&���$����������*�&����'����������R���&�#�#������$�����
�#�"S�$����W�*�������Q���������&��QR�Q�&����#&Q�#&$�����)��)��S��&���'���'�����#$��#*�����R�&���'��
�&���$��'����&�)�R���(VV����#*������������&���'��)������#*#���$����)�#������#*�������X���#�&���&��
%�)���&���&��*���R�����W�������$�����'�*����$����&�����������#Q&���������#&�������������#�#�&���
$����'��(VV����#*�������)��'���#&$��*��#�&�#������#����#&��'��Y&�#��&*�&���Q�&�R��)��#���#�&S�
�����#&Q������#*�����'�&Q� ����#���$����������&����������Y���#�&�
#�"�	�&�Q�*�&���)�'��#�#����

������ Z'#�'����"��#����$��%�����%�&������)��[�

�'��$�����\�&���&��$������#�"��)�&����#�#�R������#$#���#�&��'�)��������&�#������%'�&����#�#&Q�
%'#�'�����%�&��������R�����'���������*�&������'�����&���])�&����#�#�R������#$#���#�&������$�)&��#&�
�'���!!̂ ����'��Q)#��&�����������'��$����%#&Q �
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�# $�����%�!&�� ������ �����������'#�� !�(������( !������!�� !���������'$$�������$� !��!� �)� !�
�%��"'�'�����*% �� !���������� !"�##� !��!� �)�( ##��""����#�!���!��'�+�!���� !�&���)���$�,����'#� !&�
 !��'�"����(�����"#��� !&,��'������%�� !����������#'$���"�(������!��� !&��%���)���$����*%����+#��
+�#�(��%�(���!� � �������%�!&��� !��-���$���� !"�##� !��!� �)� !��$�##��!��'�+�!�����%$�!�����
*%�����##�(�!�����%�'#��+��'����"����$�##�����%$�!����!��'�+�!���� !�&��� ����������
����%$�!��,�#��&����%�!���$�,��%��&' ��!����'&&������%�������� ����"#�(��##�(�!�����%�'#��+��
'�����

����"#����� ���������$�!��,�+��%��%����!���#��!��'������!���##�(�!�����%�'#��+��������������
'!������!���%����!&���"� $������

*�+#���.�/�������� !"�##� !��!� �)��##�(�!��� !��$�##��!��'�+�!�����%$�!���
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K������!��� ��L�� ��L�� ��L��

��!���#�� �L�� ��L�� ��L��

�

���� K� !&��# $�����%�!&���##�(�!����
*��%�#����� ���(% �%��##�(�!�������'������ !"��$��%��"#����#���#���%����%��"#����� ���$�!�&�$�!��
������&)�( ##�+��+������!�"���������#��$�!���������#��$�!���#�!��##���� �!,��%��"�##�( !&��%�'#��
+����!� �����/�

M� # ��#)�����%,��������!���-��!���"�"#��� !&�"������%��##�(�!����"��# $�����%�!&�������� $��
��!� ��� !&��%���##�(�!����"����%����#���!������%�N�����,��������!����O��P��

M� �'#!���+ # �)��"��%���������������#��$�!���)�������#�!��'����##���� �!�����"#��� !&��

M� Q+' #�� !R���� # �!���$���'����'���,�"����-�$�#�,��� ����"#����#���#���

M� ����� �)���������� !��%������#��$�!����� !�#'������ � �!�#���� # �!���$���'���� !��%��
"'�'��,�'� !&���Q$�!�&�������� ��R��������%��

��S� T��'!�(�����

*%���""�����"��# $�����%�!&���!�&��'!�(�����"#��� !&����+#�$�,��!���%����(������'�����(%����
&��'!�(�����%�����#��&�� !"#'�!����!�( !����"#����"#�(�,� ��$����'!����� !���	 #����(������( !�����
$�)� !��������%��"��U'�!�)��"�&��'!�(�����"#��� !&� !� ��!��� !��������%��������#����)�
�'����� +#�,�+'��(��$����� ����'$$����$�)���'!��������% ���""����+)����( !&���(!�&��'!�(�����
#���#�������&��������-��!���'� !&��%���'$$���$�!�%���

��O� *%�� $������"��# $�����%�!&�� !���# %'##�	������# ��!�
���'&%�
�# $�����%�!&��$���## !&�"����%��(������'����� !���# %'##�%���+��!�'!�������!�+������!��%��!�(�
�# $�����%�!&��&' ��!�����V- �� !&�V!� ��!$�!���&�!�)�%)���'# ��$���#��%����+��!��'!�"����%��
��O������ ���"����##��%�����##�(�!�������&�� ��������������"��% ����
�,���� � �!�#��W�$���## !&,�
'� !&�X"#�(Y,�(���'!�������!�"����%����(������'�����(%����!������ #���%)���'# ��$���#���- ���
+'���%��(������'���� ���%�(!� !��%��V!� ��!$�!���&�!�)��#����Z�!��$��� !&��

*%���#����Z�!�����-��!�� ����$����� ��#)�� $ #�������%�����.)�����#'����L��##�(�!���"����# $����
�%�!&�����������# %'##���W'������%��!��'����"��%������&���%),��%��"#����[�!�������#��&�#)���!" !���
�!���'+��U'�!�#),��%��"#�����-��!�� ��!���� &! " ��!�#)�� ""���!��(%�!�����L������L������L�
�##�(�!���"����# $�����%�!&�� ��'�������\% #����%��"#�����-��!��$�)�!��� !�������� &! " ��!�#),��%��
"#��������%��!��%�[����$�)� !�������(%�����%��"#����#� !� ��$������!���� !�����*%��]���%"����

����,���(�
������!��̂ !&�%'����
���������������+��$������!� � ������ !�������� !��%���# $����
�%�!&���##�(�!����'�����

*%���# $�����%�!&��$���## !&� !� ������(%�����������'���!�#)��%�(!����+�� !��#����Z�!���,�$�)�
+���""������+)��# $�����%�!&����*%���� !�#'��,�+'������!���# $ ������/�
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'#���!�!�������������!����#���%���!%� !����"������#�������$����(!��������%����)�����!����#��
����%������ �#$��!�%��� ���%�����#������������($��#��*������ �����"���$��������!���������#��
�������������#�����
����+$��!�%��� ���%����������%���,�
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������ ����!���0!����

	!����"��������!���.!�����%�������&������%�#�%%�	������%��!��
����"#�������%�#!��(�����!&������ �
�#��
��&�����%�����"���� �����!���0!����1
����02���(%��#�����%����($��#��*������ �����"���$����

����3� /�����.!����

	!����"����"�����.!�����%�������&�#!��(����(!��������#�����!����������(%�����/�����.!����
1���/0�2��!�!������'#�����/0���!�!�������!����!��"��4��!%�� !���#�.��"�"�����.!�����%����
!��!�����!��& ��5�!���"����������#�.���#�����������������!�#��& �"�����5�!��6�.#����"��%�"��!%�
!���#$���"��%�"��!%�����������������!����#!��"�����.!���� �"#��� ��"�����������������#�.��#��
%�&�%�#�������"�����.!�����%�����"���������"�!�������������!&��!�����������#���#!��������%�����"�
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