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1.0 INTRODUCTION 

1.1 Stuart Michael Associates Limited has been appointed by Aurora Energy 

Resources Limited to complete a wellsite platform design and access track 

layout. 

1.2 To assist in the design of the platform and access track, the following 

documents were supplied by Zetland Group Limited. 

• A topographical survey (2D & 3D) undertaken by Clugston Survey 

Services, dated October 2017, reference 4298/10/001-004. 

• Site investigation carried out by Opus International Consultants (UK) Ltd.  

Report reference J-W0621.00_01, dated December 2017. 

• Anticipated loadings for vehicles, drilling equipment and temporary crane 

usage. 

1.3 Stuart Michael Associates is a Civil Engineering Consultancy firm, employing 

over 35 staff.  SMA has been providing technical services for developers and 

the construction industry, including public and private sector organisations, 

since 1989. 

Insurance Certificates and Accreditations 

• Professional Indemnity – Indemnity Value £5m 

• Employers Liability - Indemnity Value £10m 

• Public Liability - Indemnity Value £10m 

SHEQ Accreditations 

• ISO 9001:2015 Quality Management 

• ISO 14001:2015 Environmental Management 

• ISO 18001:2007 Occupational Health & Safety Management 

Other Accreditations 

• SSIP – Safety Schemes in Procurement through CQMS 

• Construction Line 
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2.0 SITE INVESTIGATION (GEOTECHNICAL) 

2.1 Geotechnical Investigations 

A Site investigation was carried out by Opus International Consultants (UK) Ltd.  

Report reference J-W0621.00_01, dated December 2017 was prepared and 

issued with the interpretations.  Refer to Appendix 1 for a copy of the report. 

2.2 Geotechnical Findings 

The following geotechnical information has been extracted from the Opus 

report. 

Ground  

Conditions 

Topsoil 

Topsoil  was  encountered  in  all  the  exploratory  hole 

locations  to  a  maximum encountered depth of 0.30m begl 

(WS09 and WS10). 

The Topsoil typically comprised a clayey SAND or clayey 

gravelly SAND. 

 

Alluvium  

A soft CLAY with varying proportions of silt and sand, as well as 

a clayey SAND was encountered beneath the topsoil in all 

exploratory hole locations to a maximum encountered depth of 

1.7m begl (WS10). 

 

Peat  

Plastic pseudofibrous PEAT with varying proportions of clay 

and sand was encountered in all exploratory locations to a 

maximum depth of 2.60m begl (WS09).   

The peat was encountered at greatest thickness in WS07 at 

0.55m in thickness. 

 

Downholland Silt 

A  soft  to  very  soft  CLAY  comprising  varying  proportions  of  

silt  and  sand  was encountered  beneath  the  peat  in  WS07  

and  WS10  to  depths  of  1.50m  and  4.70m respectively. 
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Shirdley Sand  

A  very  loose  to  very  dense  SAND  with  varying  proportions  

of  clay  and  silt  was encountered  in  all  exploratory  hole  

locations to  a  maximum  encountered  depth  of 7.00m begl 

(WS07 – WS09). 

The sand was shown to be at greatest thicknesses in WS07 at 

5.50m in thickness. 

 

Glacial Till  

Glacial Till was not encountered in any of the exploratory hole 

locations. 

 

Bedrock  

Solid  geology  (Keuper  Marl)  was  not  encountered  in  any  

of  the  exploratory  hole locations. 

Groundwater Groundwater was encountered in WS07 at 0.80m begl.  

Although groundwater strikes were not noted in the remaining 

three exploratory holes, the arisings were noted to be wet 

throughout. 

A groundwater monitoring well was installed within BH01 with a 

response zone from 2.0m.  A continuous monitoring device was 

installed within the well to monitor the groundwater level 

fluctuations over a two week period.   

The results obtained from the monitoring device show that the 

minimum (0.81m bgl) and maximum (0.70m bgl) groundwater 

levels do not vary significantly enough to be considered to be 

influenced by tidal flow from the Irish Sea. 

Chemical 

Testing 

A baseline range (lowest and highest) has been created for the 

soil tested for those compounds which were identified on ‘Site 

B’ at levels above the Limits of Detection (LoD).    

 

It is considered that these testing results are representative of 

the ground conditions also encountered on ‘Site A’ due to the 

comparable nature of the material. No olfactory or  visual  

evidence  of  contamination  was  encountered  on  ‘Site  A’  

that  warranted additional testing.  
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The percentage of Soil Organic Matter (SOM) ranged between 

1.1 and 73%.  No positive asbestos fibres were detected within 

any of the twelve samples tested.    

Based on a comparison of the testing results against a 

commercial exposure model, Opus have determined that the 

site does not pose a chronic risk to future site workers. 

Geotechnical  

Testing   

Atterberg Limits   

The natural soil on site was identified as demonstrating an 

intermediate to extremely high plasticity.  In accordance with 

NHBC Chapter 4.2, the most significant volume change 

potential should be assumed.  Therefore, the natural soil should 

be classified as having an extremely high volume change 

potential. 

 

 

pH & Sulphate  

The  results  of  the  pH  &  SO4  testing  show  that  the  

majority  of  soils  on  site  are characteristic of Design Sulphate 

Class DS-1 and Aggressive Chemical Environment for 

Concrete Classification (ACEC) Class AC-1s in accordance 

with BRE Special Digest 1 (2005).  Two samples, however, are 

characteristic of DS-2 and AC-1s (WS04 at 0.7m and WS06 at 

0.3m). 

SPT Testing   

The SPT N values  show a general trend increasing with depth, 

from the lowest uncorrected N value of N=0 between 1.00m and 

4.00m begl to the highest uncorrected N value of N=50 at 

7.00m begl, encountered in WS07-WS09.    

The lower N values represent a PEAT, soft to very soft CLAY 

and very loose SAND that are encountered higher in the 

sequence beneath the  subsoil.  The higher N values, typically 

encountered from 5.0m begl, represent a medium dense SAND.  

This is shown to be underlain by looser soils with lower N 

values at around 6.0m depth, with the highest N values at 7.0m 

begl in a dense to very dense SAND.   
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CBR Testing 

An assessment of the likely California Bearing Ratio (CBR) for 

the near surface soils has been made using the above testing 

results and the description of the materials encountered in the 

exploratory holes.  The results show a general increase in CBR 

values with depth, a design CBR value of 2% has been adopted 

for the upper 500mm of soils. 
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3.0 CIVIL ENGINEERING 

3.1 General Principals 

The key criteria that are used to assess the Civil design is as follows:  

• Environmental Considerations; 

• Geotechnical Considerations; 

• Drainage Requirements; 

• Vehicle Movements; 

• Lifting/Loading Requirements; 

• Health & Safety Considerations; and 

• Design Life 

3.2 Loadings 

Anticipated traffic / vehicle loads and wellsite equipment loads as supplied by 

the client / Zetland Group Limited have been used in the design of the platform 

construction make-up.  This also included anticipated temporary mobile crane 

loadings.  Refer to Appendix 2 for a copy of the loadings supplied. 

3.3 Pavement Design Philosophy 

The platform design is split into 2 sections.  The first being the “sealed” area 

where the drilling rig and equipment is located.  The second being the 

“unsealed” hardstanding area where the cabin equipment, car parking and site 

access is located.  Due to the water table encountered, it was decided that the 

platform and hardstanding area would be located above ground, in order to 

construct all the various elements (with the exception of the drilling cellar itself) 

without affecting the water table.  NAUE GmbH & Co. KG (an international 

manufacturer of geosynthetics) were contacted in order to assess the proposals 

and provide a suitable design for a geosynthetic based system to support to 

anticipated loadings.  The parameters NAUE used as part of the design was 

using a sub-grade CBR of 1%, an achievable Sub-base CBR value of 15%, and 

the loadings of the anticipated vehicles etc. 

3.4 Sealed Area 

For the sealed area, a rigid form of construction is proposed, in order to ensure 

that no rutting occurs due to standing surface water.  The proposed construction 

for the sealed area is reinforced concrete surface on Type 1 granular fill 

material, with geotextile supporting membranes.  Refer to Appendix 3 for a 

copy of the design provided by NAUE. 
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3.5 Unsealed Area 

For the unsealed area, a more flexible type of construction has been proposed.  

Track mat panels (Dura-base composite mat system) as supplied by 

Terrafirma/Newpark Mats & Integrated Services, on Type 1 granular fill material, 

with a geotextile supporting membrane.  Refer to Appendix 3 for a copy of the 

design provided by NAUE. 

3.6 Platform Sealing 

The drilling platform is designed to be a “sealed” area.  This has been designed 

to incorporate a bounded zone to contain any spillages during the drilling 

exploration phase.  This incorporates a 2mm welded HDPE liner to encapsulate 

the whole area beneath the sub-base granular material up to finished surface 

level.  The liner is wrapped at surface level over a kerbing system and is fixed at 

the rear of the kerb.  The liner is protected with a non-woven geotextile layer 

above and below, for protection during the construction phase.  A containment 

ditch bounds the sealed area in order to collect any spillage that has occurred, 

either in closed or open ditches.  The outlet to the ditch is via a sump system, 

with an isolation value in case of spillage, with a sampling chamber as a means 

of testing the outflow material quality.  The outflow passes through a full 

retention bypass interceptor prior to discharging to an adjacent existing ditch. 

3.7 Drainage 

Foul Drainage 

It is assumed that toilet and canteen waste is to be stored on site and tanked off 

site when required. 

Surface Water 

Surface water retention of the site has been designed for a storm event of 

1in100 year plus 40% climate change, which is based on a calculated 

Greenfield runoff rate (QBar) appropriate for the site location and site area.  For 

the Drilling Platform or “sealed” area, the outfall pipework is controlled via an 

orifice plate type control chamber, using a 28mm diameter orifice plate 

restricting the discharge to 1.2 litres/second.  The calculated volume for the 

storm event is wholly contained within the sealed area zone, either within the 

containment ditches or above the finished surface level, with the top water level 

not exceeding the height of the kerb surround.  For the Hardstanding or 

“unsealed” area, the surface runoff is designed to be collected at the boundary 

or edge of the hardstanding platform with a linear drainage channel.  The 

calculated volume for the storm event is contained within a cellular attenuation 

tank located beneath the hardstanding platform and is controlled by an orifice 

plate type control chamber, using a 19mm diameter orifice plate restricting the 

discharge to 0.5 litres/second.  Both areas discharge to an existing ditch located 

adjacent to the site, via a full retention bypass interceptor.  Refer to Appendix 4 

for a copy of the calculations of the 2 separate areas. 
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3.8 Site Access 

Access to the site is from Lord Sefton Way (west of the site) along Sutton’s 

Lane initially, then through an “off-line “ section through an adjacent farmers 

field. 

The proposed access has been assessed using swept path analysis to ensure 

adequate turning movements are available from Lord Sefton Way, into the off-

line section and at the proposed passing bays. 

Sutton’s Lane 

The section along Sutton’s Lane is to be widened and upgraded to suit the 

anticipated vehicles using this route, with a width of 4.6m wide proposed.  A 

flexible type road construction is proposed for this section, appropriate for heavy 

use by articulated vehicles.  Refer to drawing number 5883.SK02 for the 

construction proposal.  Sutton’s Lane is an existing public highway and as such, 

any proposed widening and upgrading of the road/lane will be assessed and 

approved by the local highway authority. 

Off Line Access 

The access track from Sutton’s Lane to the wellsite platform is within a farmers 

field.  The proposal is to utilise track mat panels (Dura-base composite mat 

system by Terrafirma/Newpark Mats & Integrated Services) on Type 1 granular 

fill material, with a geotextile supporting membrane.  This access road is being 

assessed and designed by Terrafirma/Newpark Mats & Integrated Services. 

The width of the access is determined by the width of the track mat panels.  

These are 2.44m in width, so a 2 panel width track, i.e. 4.88m wide, is 

proposed. 

Due to the length of the access track, 3No. passing bays have been proposed.  

The first is near the south western end with the other two located near the 

bends along the length of the track.  The width of the passing bays is 7.32m 

wide (3No. track panels) with the length determined by articulated vehicle 

passing movements.  Refer to drawing number 5883.508 for illustration of the 

passing movements. 
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Ditch/Watercourse Culvert Crossings 

At the junction with Sutton’s Lane, the existing pipe culverts are to be removed 

and replaced with pre cast concrete box culvert units. 

For the access track within the farmer’s field, a new pre cast concrete box 

culvert has been provided at the existing watercourse location. 

Following discussions with Ecologists, the box culverts with ‘mammal ledges’ 

have been proposed to allow any mammals within the watercourse to be able to 

traverse the length of the culvert.  Due to the size of the proposed culverts 

compared to the depth of the existing watercourse, the box culvert units have 

been lowered slightly and as such a granular bedding material has been 

provided through the full length of the culvert units. 

 

The box culvert units have been illustrated on the General arrangement layout 

for the access track, and appropriate detail/ section of the units have been 

indicated on drawing 5883.507. 



Altcar Wellsite, Lancashire    
Civil Engineering Design Statement 
For Aurora Energy Resources Limited 
 

 

 

STUART MICHAEL ASSOCIATES 10 
 

 

3.9 Drawings 

The following SMA drawings have been prepared to illustrate the proposed 

wellsite and access track designs. 

Drawing No. Drawing Title Revision 

5883.501 Wellsite General Arrangement F 

5883.502 Wellsite Access Road General Arrangement F 

5883.503 Wellsite Sections C 

5883.504 Wellsite Construction Details – Sheet 1 E 

5883.505 Wellsite Construction Details – Sheet 2 B 

5883.506 Typical access Track Construction Detail A 

5883.507 Access Track & Junction Pipe Culvert Details A 

5883.508 Access Track Vehicle Movements C 

5883.SK02 Access Road Construction Detail A 

 

Refer to Appendix 5 for a copy of the drawings. 
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4.0 IMPACT ON ARCHAEOLOGICAL WORKS 

4.1 For all the proposed access track and platform construction, if any 

archaeological works are undertaken, all backfilling to trenching works should 

be suitably compacted. 

4.2 Any trenching will be assessed for localised soft spots and any remedial works 

required will need to be carried out prior to the main works progressing, either 

by re-compaction of backfilled material or with additional geotextile material. 

4.3 With appropriate compaction or additional geotextile materials, any cumulative 

effects of compaction of the access track or platform construction would be 

minimised due to the distribution of any compacting equipment loads.  Ongoing 

vehicle loads on either the access track or platform shall be distributed over a 

larger area thus reducing any impacts on potential archaeological findings. 
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5.0 CONSTRUCTION QUALITY ASSURANCE (CQA) 

5.1 The liner system shall be installed fully in accordance with the guidelines 

contained in the Environment  Agency  document  LFE4-earthworks  in  Landfill  

Engineering  and specifically Chapter 6 - Construction Quality Assurance 

(CQA). 

5.2 The largest differences from general civil engineering practice in the above 

document is  that  a  more  rigorous  independent  verification  scheme  known  

as  Construction Quality Assurance (CQA) has to be used.  This is required for 

aspects of construction for which failure could cause a significant increase in 

environmental risk. 

5.3 The lining system must be robust and will be constructed to the highest 

engineering standards to provide short, medium and long term environmental 

protection. 

5.4 As a minimum the CQA document will contain the following:-  

• Seam and weld testing of the liner (pull test using existing liner) 

• Air testing of the liner welds, spark test over panel before covering 

(contractor & independent) 

• Liner  panel  layout  plan  (showing  joint  locations,  roll  number,  

repairs  and  pipe penetrations etc.) 

• Air testing of drainage (to interceptor and discharge) 

• Insitu plate bearing tests, on platform and hardstanding sub-base 

material, prior to placement of concrete or track panel surface.  This is 

prior to installation of any drilling equipment. 

• As-built topographical survey (upon completion) 
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6.0 SUMMARY 

6.1 In summary, it is the intention that the well platform shall provide robust 

protection to the existing environment during the proposed drilling activities. 

6.2 The design has been undertaken fully in accordance with the findings of the 

geotechnical report and in conjunction with the geotechnical membrane 

specialist NAUE for the existing ground conditions and anticipated loadings. 

6.3 As noted, a full CQA system will be implemented to ensure the competency of 

the finished platform. 
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APPENDIX 1 

Site Investigation 
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APPENDIX 2 

Loadings 
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APPENDIX 3 

NAUE Geogrid Platform Design 



Wellsite Platform, Formby - UK 

 

Preliminary / Typical Wellsite Platform Design Proposal 

 

As requested by the client an initial design proposal is required for a platform to be 

constructed using geogrid reinforced granular fill (sub-base) which will be covered with 

200mm thick concrete slab. As per received details the platform is to be designed to take a 

maximum vehicular load equivalent to 11.5 ton / axle (maximum legal length articulated 

vehicle).  

 

A typical cross section of the recommended reinforced paved platforms is shown in Figure 1 

below. A well graded granular material (i.e. crushed primary or recycled) is recommended to 

be used in the construction of the platform reinforced layers. Table 1 below shows the 

recommended paved platform thicknesses and geogrid reinforcement calculated for 

subgrade CBR values of 1.0% & 2% to achieve respectively 15% & 30% CBR values at the 

top of the reinforced sub-base.  

 

As a critical loading scenario the platform thicknesses have been checked to account for a 

ground pressure of 170 kN/sq.m generated by 250 ton crane with point loading of 102.2 ton 

acting on 3m x 2m steel mat.  

As far as the mechanical and hydraulic filtration stability cannot be assumed in the zone 

between the subgrade and the reinforced base course, a geotextile separation and filtration 

layer (recommendation: Secutex 151 GRK 3 C) is recommended to be placed between the 

subsoil and the geogrid to prevent squeezing or pumping of fines into the base course layer. 

This is essential to ensure the internal friction angle and therefore the bearing capacity 

during the lifetime of the construction.  

As shown in Figure 1, Combigrid 40/40 Q1 GRK 4 C is recommended to be installed on the 

bottom of the reinforced sub-base. This composite product consists of a separation and 

filtration layer Secutex 151 GRK 3 C and a geogrid Secugrid 40/40 Q1.  

 



 

 

Figure 1: A typical cross section of the recommended reinforced paved platforms 

 

 

Sub-grade 

CBR [%] 

Sub-base 

CBR [%] 

Unreinforced 

sub-base 

thickness 

[mm] 

Required  

reinforced 

base course 

thickness 

[mm] 

Geogrid Type  

(Two Layer) 

1.0 15 870 600 

Combigrid 40/40 Q1 GRK 4 C 

&  

Secugrid 30/30 Q1 

1.0 30 >1300 825 

Combigrid 40/40 Q1 GRK 4 C 

&  

Secugrid 30/30 Q1 

2.0 15 630 430 

Combigrid 40/40 Q1 GRK 4 C 

&  

Secugrid 30/30 Q1 

2.0 30 923 610 

Combigrid 40/40 Q1 GRK 4 C 

&  

Secugrid 30/30 Q1 

 

Table 1: Recommended paved platform thicknesses and geogrid reinforcement 

  

 



Altcar Wellsite, Lancashire    
Civil Engineering Design Statement 
For Aurora Energy Resources Limited 
 

 

 
STUART MICHAEL ASSOCIATES  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 4 

Surface Water Calculations 
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Coombe House

Coombe Square

Thatcham  RG19 4JF

Date 18/10/2018 14:14 Designed by cl

File 5883 - SOURCE CONTROL -... Checked by

Micro Drainage Source Control 2016.1

ICP SUDS Mean Annual Flood

©1982-2016 XP Solutions

Input

Return Period (years) 1 SAAR (mm) 815 Urban 0.000
Area (ha) 0.598 Soil 0.300 Region Number Region 10

Results l/s

QBAR Rural 1.3
QBAR Urban 1.3

Q1 year 1.1

Q1 year 1.1
Q30 years 2.2

Q100 years 2.7
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File 5883 - SOURCE CONTROL -... Checked by

Micro Drainage Source Control 2016.1

Summary of Results for 100 year Return Period (+40%)

©1982-2016 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

15 min Summer 2.223 0.023 1.1 138.4 Flood Risk
30 min Summer 2.231 0.031 1.1 183.0 Flood Risk
60 min Summer 2.239 0.039 1.2 230.3 Flood Risk

120 min Summer 2.247 0.047 1.2 278.9 Flood Risk
180 min Summer 2.251 0.051 1.2 306.9 Flood Risk
240 min Summer 2.254 0.054 1.2 325.6 Flood Risk
360 min Summer 2.258 0.058 1.2 349.5 Flood Risk
480 min Summer 2.261 0.061 1.2 366.0 Flood Risk
600 min Summer 2.263 0.063 1.2 377.9 Flood Risk
720 min Summer 2.265 0.065 1.2 386.6 Flood Risk
960 min Summer 2.267 0.067 1.2 397.9 Flood Risk

1440 min Summer 2.268 0.068 1.2 406.2 Flood Risk
2160 min Summer 2.267 0.067 1.2 400.8 Flood Risk
2880 min Summer 2.264 0.064 1.2 385.1 Flood Risk
4320 min Summer 2.260 0.060 1.2 358.8 Flood Risk
5760 min Summer 2.257 0.057 1.2 338.5 Flood Risk
7200 min Summer 2.254 0.054 1.2 320.5 Flood Risk
8640 min Summer 2.251 0.051 1.2 303.2 Flood Risk

10080 min Summer 2.248 0.048 1.2 286.5 Flood Risk
15 min Winter 2.226 0.026 1.1 155.2 Flood Risk
30 min Winter 2.234 0.034 1.2 205.2 Flood Risk
60 min Winter 2.243 0.043 1.2 258.4 Flood Risk

120 min Winter 2.252 0.052 1.2 313.4 Flood Risk
180 min Winter 2.258 0.058 1.2 345.3 Flood Risk
240 min Winter 2.261 0.061 1.2 366.8 Flood Risk
360 min Winter 2.266 0.066 1.2 394.7 Flood Risk
480 min Winter 2.269 0.069 1.2 414.4 Flood Risk

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 124.573 0.0 97.6 19
30 min Summer 82.616 0.0 98.3 34
60 min Summer 52.299 0.0 196.6 64

120 min Summer 32.033 0.0 198.2 124
180 min Summer 23.738 0.0 199.1 184
240 min Summer 19.080 0.0 199.8 244
360 min Summer 13.915 0.0 200.5 364
480 min Summer 11.130 0.0 201.0 482
600 min Summer 9.353 0.0 201.3 602
720 min Summer 8.110 0.0 201.5 722
960 min Summer 6.470 0.0 201.7 962

1440 min Summer 4.699 0.0 201.4 1442
2160 min Summer 3.406 0.0 400.7 2160
2880 min Summer 2.708 0.0 400.1 2684
4320 min Summer 1.957 0.0 388.0 3372
5760 min Summer 1.552 0.0 665.3 4144
7200 min Summer 1.296 0.0 695.0 4904
8640 min Summer 1.119 0.0 705.1 5712

10080 min Summer 0.987 0.0 675.1 6560
15 min Winter 124.573 0.0 97.8 19
30 min Winter 82.616 0.0 98.7 34
60 min Winter 52.299 0.0 197.5 64

120 min Winter 32.033 0.0 199.3 122
180 min Winter 23.738 0.0 200.3 182
240 min Winter 19.080 0.0 201.0 240
360 min Winter 13.915 0.0 201.8 360
480 min Winter 11.130 0.0 202.3 478



Stuart Michael Associates Page 2

Coombe House

Coombe Square

Thatcham  RG19 4JF

Date 18/10/2018 14:24 Designed by cl
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Summary of Results for 100 year Return Period (+40%)

©1982-2016 XP Solutions

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Control

(l/s)

Max

Volume

(m³)

Status

600 min Winter 2.272 0.072 1.2 428.8 Flood Risk
720 min Winter 2.274 0.074 1.2 439.6 Flood Risk
960 min Winter 2.276 0.076 1.2 454.5 Flood Risk

1440 min Winter 2.278 0.078 1.2 468.7 Flood Risk
2160 min Winter 2.279 0.079 1.2 470.4 Flood Risk
2880 min Winter 2.277 0.077 1.2 460.7 Flood Risk
4320 min Winter 2.271 0.071 1.2 426.6 Flood Risk
5760 min Winter 2.267 0.067 1.2 398.8 Flood Risk
7200 min Winter 2.263 0.063 1.2 374.0 Flood Risk
8640 min Winter 2.258 0.058 1.2 348.9 Flood Risk

10080 min Winter 2.254 0.054 1.2 324.0 Flood Risk

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

600 min Winter 9.353 0.0 202.5 596
720 min Winter 8.110 0.0 202.7 714
960 min Winter 6.470 0.0 202.7 946

1440 min Winter 4.699 0.0 201.9 1412
2160 min Winter 3.406 0.0 402.3 2096
2880 min Winter 2.708 0.0 400.3 2764
4320 min Winter 1.957 0.0 393.0 3932
5760 min Winter 1.552 0.0 745.7 4440
7200 min Winter 1.296 0.0 752.3 5336
8640 min Winter 1.119 0.0 729.1 6232

10080 min Winter 0.987 0.0 703.5 7160
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Micro Drainage Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 2.325

Tank or Pond Structure

Invert Level (m) 2.200

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

0.000 5980.0 0.125 5980.0

Orifice Outflow Control

Diameter (m) 0.028 Discharge Coefficient 0.600 Invert Level (m) 1.725
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ICP SUDS Mean Annual Flood

©1982-2016 XP Solutions

Input

Return Period (years) 1 SAAR (mm) 815 Urban 0.000
Area (ha) 0.219 Soil 0.300 Region Number Region 10

Results l/s

QBAR Rural 0.5
QBAR Urban 0.5

Q1 year 0.4

Q1 year 0.4
Q30 years 0.8

Q100 years 1.0
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Half Drain Time : 3423 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 1.072 0.112 0.0 0.3 0.3 50.9 O K
30 min Summer 1.108 0.148 0.0 0.3 0.3 67.3 O K
60 min Summer 1.146 0.186 0.0 0.4 0.4 84.9 O K

120 min Summer 1.186 0.226 0.0 0.4 0.4 103.1 O K
180 min Summer 1.209 0.249 0.0 0.4 0.4 113.6 O K
240 min Summer 1.225 0.265 0.0 0.4 0.4 120.8 O K
360 min Summer 1.246 0.286 0.0 0.4 0.4 130.2 O K
480 min Summer 1.260 0.300 0.0 0.4 0.4 136.9 O K
600 min Summer 1.271 0.311 0.0 0.5 0.5 141.8 O K
720 min Summer 1.279 0.319 0.0 0.5 0.5 145.5 O K
960 min Summer 1.291 0.331 0.0 0.5 0.5 150.7 O K

1440 min Summer 1.302 0.342 0.0 0.5 0.5 155.8 O K
2160 min Summer 1.304 0.344 0.0 0.5 0.5 157.0 O K
2880 min Summer 1.300 0.340 0.0 0.5 0.5 155.1 O K
4320 min Summer 1.290 0.330 0.0 0.5 0.5 150.6 O K
5760 min Summer 1.279 0.319 0.0 0.5 0.5 145.5 O K
7200 min Summer 1.267 0.307 0.0 0.5 0.5 139.9 O K
8640 min Summer 1.255 0.295 0.0 0.4 0.4 134.3 O K

10080 min Summer 1.243 0.283 0.0 0.4 0.4 129.1 O K
15 min Winter 1.085 0.125 0.0 0.3 0.3 57.0 O K
30 min Winter 1.125 0.165 0.0 0.4 0.4 75.5 O K
60 min Winter 1.169 0.209 0.0 0.4 0.4 95.1 O K

120 min Winter 1.214 0.254 0.0 0.4 0.4 115.6 O K
180 min Winter 1.240 0.280 0.0 0.4 0.4 127.6 O K
240 min Winter 1.258 0.298 0.0 0.4 0.4 135.8 O K
360 min Winter 1.281 0.321 0.0 0.5 0.5 146.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 124.573 0.0 23.9 19
30 min Summer 82.616 0.0 26.6 34
60 min Summer 52.299 0.0 54.1 64

120 min Summer 32.033 0.0 59.2 124
180 min Summer 23.738 0.0 61.9 184
240 min Summer 19.080 0.0 63.7 244
360 min Summer 13.915 0.0 65.8 364
480 min Summer 11.130 0.0 67.1 482
600 min Summer 9.353 0.0 67.9 602
720 min Summer 8.110 0.0 68.4 722
960 min Summer 6.470 0.0 68.7 962

1440 min Summer 4.699 0.0 67.8 1442
2160 min Summer 3.406 0.0 132.1 2160
2880 min Summer 2.708 0.0 131.1 2512
4320 min Summer 1.957 0.0 124.7 3244
5760 min Summer 1.552 0.0 228.2 4040
7200 min Summer 1.296 0.0 226.4 4896
8640 min Summer 1.119 0.0 221.5 5712

10080 min Summer 0.987 0.0 213.8 6552
15 min Winter 124.573 0.0 24.9 19
30 min Winter 82.616 0.0 27.9 34
60 min Winter 52.299 0.0 57.0 64

120 min Winter 32.033 0.0 62.5 122
180 min Winter 23.738 0.0 65.4 182
240 min Winter 19.080 0.0 67.2 240
360 min Winter 13.915 0.0 69.5 360
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Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

480 min Winter 1.298 0.338 0.0 0.5 0.5 154.2 O K
600 min Winter 1.311 0.351 0.0 0.5 0.5 159.9 O K
720 min Winter 1.320 0.360 0.0 0.5 0.5 164.3 O K
960 min Winter 1.334 0.374 0.0 0.5 0.5 170.6 O K

1440 min Winter 1.349 0.389 0.0 0.5 0.5 177.3 O K
2160 min Winter 1.355 0.395 0.0 0.5 0.5 180.2 O K
2880 min Winter 1.353 0.393 0.0 0.5 0.5 179.0 O K
4320 min Winter 1.339 0.379 0.0 0.5 0.5 173.0 O K
5760 min Winter 1.326 0.366 0.0 0.5 0.5 166.9 O K
7200 min Winter 1.311 0.351 0.0 0.5 0.5 160.0 O K
8640 min Winter 1.295 0.335 0.0 0.5 0.5 152.7 O K

10080 min Winter 1.279 0.319 0.0 0.5 0.5 145.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

480 min Winter 11.130 0.0 70.8 478
600 min Winter 9.353 0.0 71.7 596
720 min Winter 8.110 0.0 72.2 712
960 min Winter 6.470 0.0 72.5 944

1440 min Winter 4.699 0.0 71.5 1402
2160 min Winter 3.406 0.0 140.4 2076
2880 min Winter 2.708 0.0 139.1 2712
4320 min Winter 1.957 0.0 131.9 3416
5760 min Winter 1.552 0.0 245.6 4328
7200 min Winter 1.296 0.0 243.0 5264
8640 min Winter 1.119 0.0 237.2 6144

10080 min Winter 0.987 0.0 228.8 7064
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Micro Drainage Source Control 2016.1

Model Details

©1982-2016 XP Solutions

Storage is Online Cover Level (m) 2.325

Cellular Storage Structure

Invert Level (m) 0.960 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 480.0 0.0 0.400 480.0 0.0 0.401 0.0 0.0

Orifice Outflow Control

Diameter (m) 0.019 Discharge Coefficient 0.600 Invert Level (m) 0.900
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Drawings 
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